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O-01
Single-cell profi ling of GP2-enriched pancreati c progenitors to simultaneously create aci-
nar, ductal and endocrine organoids
Sarah Merz1, Markus Breunig1, Michael Melzer1,2, Sandra Heller1, Sandra Wiedenmann3, Thomas Seuff erlein4, Mat-
thias Meier3, Jana Krüger1, Medhanie Mulaw5, Meike Hohwieler1, Alexander Kleger1,4

1Insti tute of Molecular Oncology and Stem Cell Biology, Ulm University Hospital, Ulm, Germany. 2Clinic of Urology, 
Ulm Medical University, Ulm, Germany. 3Helmholtz Pioneer Campus, Helmholtz Zentrum München, München, Ger-
many. 4Clinic of Internal Medicine I, Ulm Medical University, Ulm, Germany. 5Central Unit Single Cell Sequencing, 
Medical Faculty, Ulm University, Ulm, Germany

Abstract

Background: Early human pancreas development is poorly understood, mainly due to a lack of data and ti ssue avail-
ability for ethical reasons. Most knowledge comes from rodent data, despite relevant diff erences between species. 
In human pancreas development, a tripotent pancreati c progenitor (PP) populati on serves as a common ancestor in 
the developing bud, further diverging into exocrine and endocrine lineages. Current stem cell-based in vitro diff er-
enti ati on protocols is oft en associated with an endocrine lineage bias, focusing rather on the generati on of beta cells 
or islets. The evaluati on of these in vitro-generated PPs is based solely on the co-expression of PDX1 and NKX6-1, 
neglecti ng other markers to properly assess the progenitors and impuriti es. 

Methods: Since true tripotent PPs are of utmost interest to studying exocrine and endocrine diseases, we used an 
advanced design of experiment for detailed stage-specifi c compound screening. Importantly, we developed a genu-
ine protocol that generates PPs substanti ally expressing Glycoprotein-2 in additi on to the common markers NKX6-1 
and PDX1, with minimal lineage contaminati on. These progenitors were successfully challenged for their endocrine, 
ductal, and acinar diff erenti ati on capaciti es in vivo. 

Results: The progenitors showed the ability to undergo directed lineage bifurcati on in vitro by diff erenti ati on into 
functi onal beta cells, mature ductal cells, and furthermore, acinar-like organoids expressing the expected marker 
profi les. Single-cell transcriptomics confi rmed the presence of multi potent progenitor cells and addressed the het-
erogeneity and early lineage determinati on at the PP stage. Clustering with human foetal pancreas cells proved the 
reliability of our system for modelling the earliest events in human foetal pancreas development. Cell-cell inter-
acti on analysis revealed ligand receptor-based crosstalks between the diff erent clusters within the PP populati on, 
providing an important resource for further identi fi cati on and purifi cati on of specifi c progenitor subtypes. 

Conclusion: Thereby we provide a unique resource to model various pancreati c disorders aff ecti ng disti nct three 
pancreati c lineages including cell type of origin in pancreati c cancer.

O-02
GATA6 functi ons at distal enhancer regions to control classical pancreati c ductal carcino-
ma identi ty by promoti ng promoter-proximal pause release
Thomas Ekstrom1,2, Raya Rosok1, Steven Johnsen1

1Robert Bosch Centre for Tumour Diseases, Stutt gart, Germany. 2Mayo Clinic, Rochester, USA

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) remains one of the most lethal forms of cancer, with a fi ve-
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year survival rate of 8% and a median survival of just 5.5 months. PDAC can be subdivided into two major molecular 
subtypes referred to as classical and basal, with the classical subtype representi ng the most frequent form. Howev-
er, the understanding of the role of subtype-specifi c master transcripti on factors (MTF) in driving cellular identi ty in 
classical PDAC is largely unknown.

Methods: We used RNA- and ChIP-seq to identi fy putati ve candidate MTFs driving the classical identi ty. Moreover, 
we have uti lised RNA interference and CRISPR-Cas9 mediated genome editi ng to determine the role of these MTFs 
in controlling the acti vity of distal enhancer regions controlling subtype-specifi c gene expression. By combining data 
from RNA- and ChIP-seq analyses, together with chromati n topology (HiChIP), we can unequivocally relate MTF 
functi on at distal regulatory regions to target gene expression.

Results: Our results uncover three major MTFs, including GATA6, that co-occupy distal regulatory regions specifi cal-
ly marked in classical PDAC. Notably, our results suggest that GATA6 functi ons to acti vate these genes by controlling 
promoter-proximal pausing of RNA Polymerase II at classical-specifi c GATA6-target genes.

Conclusion: By integrati ng various next generati on sequencing (NGS) applicati ons, coupled with CRISPR-Cas9 ge-
nome editi ng, we provide evidence that GATA6 regulates the classical PDAC phenotype and targeti ng the transiti on 
from promoter-proximal pausing to producti ve elongati on may be a viable therapeuti c opti on for classical PDAC.

O-03
HNF1A plays a context-dependent role in pancreati c cancer initi ati on and progression
Irene Felipe1,2, Cristi na Bodas1,2, Sumit Paliwal1, Natalia del Pozo1,2, Jaime Martí nez de Villarreal1,2, Mark Kalisz1,2, 
Jorge Ferrer3,2, Francisco X. Real1,2

1Spanish Nati onal Cancer Research Centre-CNIO, Madrid, Spain. 2CIBER, Madrid, Spain. 3Centre for Genomic Regu-
lati on, Barcelona, Spain

Abstract

Background: Increasing evidence using geneti c mouse models (GEMMs) supports the noti on that, in the pancreas, 
acinar cell diff erenti ati on suppresses mutant Kras-induced cancer initi ati on. HNF1A is a criti cal component of the 
transcripti onal networks governing embryonic pancreas development and diff erenti ati on of both acinar and beta 
cells. HNF1A mutati ons are the cause of MODY3 and the HNF1A locus harbours suscepti bility variants for pancreati c 
ductal adenocarcinoma (PDAC) and type 2 diabetes mellitus. In additi on, HNF1A is a criti cal hub of the PDAC lineage 
identi ty (Laise et al., BioRxiv 2023). We have previously reported, using Pdx1Cre(+/T);KrasG12D(+/KI) mice, thatHn-
f1a defi ciency promoted Kras induced oncogenesis (Kalisz et al., 2020).

Methods: We use GEMMs and organoids to assess how HNF1A contributes to PDAC initi ati on and progression.

Results: In a Ptf 1aCre(+/KI); KrasG12V(+/KI) (KC) background, homozygous Hnf1a deleti on resulted in delayed tu-
mour development and a 2.6-fold increased mouse survival (p=0.039), regardless of the Trp53 geneti c status (+/+, 
lox/+, or lox/lox). When using Ptf 1aCre-ERT2(+/KI); KrasG12V(+/KI) mice, tamoxifen administrati on at 8 weeks re-
vealed that homozygous Hnf1a deleti on resulted in accelerated pre-neoplasti c lesion development. To address the 
molecular basis of these contrasti ng fi ndings, we have established organoids from KC mice and show that Hnf1a 
defi ciency provides growth factor independency (Rspondin1, EGF, FGF10) through mechanisms that need to be 
fully elucidated. To acquire mechanisti c insight, we have established organoids from Tg.Ela1-tTA(+/T);Tg.tetO-Fl-
pO(+/T);Kras_FSFG12V(+/KI);Trp53_frt(frt/frt);Tg.hUBC-CreERT2(+/T); Hnf1a_lox(lox/lox) mice and have effi  ciently 
deleted Hnf1a using TMX in vitro. Preliminary data from these experiments show decreased organoid number and 
size upon Hnf1a ablati on, suggesti ng a protumourigenic eff ect of HNF1A.
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Conclusion: Our fi ndings provide strong evidence that HNF1A plays a criti cal, context-dependent, role in pancreati c 
tumourigenesis. The use of organoids, geneti c mouse models, and omics analysis should provide clues as the “con-
textual” mechanisms involved.

O-04
Chronic pancreati ti s in children - report of 484 cases
Grzegorz Oracz1, Agnieszka Rygiel2

1Department of Gastroenterology, Hepatology, Feeding Disorders and Paediatrics; The Children’s Memorial Health 
Insti tute, Warsaw, Poland. 2Department of Medical Geneti cs, Nati onal Research Insti tute of Mother and Child, War-
saw, Poland

Abstract

Background: Chronic pancreati ti s (CP) is of a rare occurrence in childhood. The aeti ology of CP in children is varied 
and includes anatomic anomalies, gene mutati ons, metabolic disorders and others. The aim of this study was to 
investi gate the eti ological aspects of CP in children from well-defi ned homogenous cohort.

Methods: 484 children with CP (aged: 0.2-18 years; hospitalized between 1998 and 2021 were enrolled into the 
study. The diagnosis of CP was established according to INSPPIRE recommendati ons. Clinical and epidemiological 
data were recorded and analysed. All pati ents were screened for mutati ons in the high-risk genes associated with 
CP (CFTR, CTRC, PRSS1, SPINK1, CPA1, CEL-HYB, TRPV6). All children had preceding imaging studies, including US, 
CT, MRCP and/or ERCP.

Results: Gene mutati ons were found in 315 children (65%) (SPINK1 mutati on in 133 children, CTRC in 110 pati ents, 
CFTR in 72 pati ents, PRSS1 in 59 children, TRPV6 in 16, CEL-HYB in 9 and CPA1 in 5; 83 pts (17.1%) have 2 or more 
mutati ons).

Anatomic anomalies of pancreati c duct were diagnosed in 83 pati ents (17.2%) (51- pancreas divisum, 15- ansa pan-
creati ca, 7- ABPU, 3- two main pancreati c ducts, 8-other).

Toxic-metabolic risk factors were found in 63 children (14.9%) with chronic pancreati ti s, with dominance of lipid dis-
turbances. Hyperlipidaemia was present in 46 pati ents (9.5%), including isolated in 18 pati ents (3.7%) and coexisti ng 
with obesity/metabolic syndrome in 28 (5.8%). CP associated with medicati on was present in 17 (3.5%) children 
(mostly with anti epilepsy drugs). Alcohol abuse history was present in 9 (1.7%) pati ents. Smoking (>5 cigarett es/
day) history was present in 8 (1.7%) children. Chronic renal failure was present in 4 (1%), mitochondrial cytopathies 
in 3 (0.6%) and hypercalcaemia (hyperparathyroidism) in 2 (0.5%) pati ents with CP. CP was associated with biliary 
tract diseases in 52 pati ents (10.7%). Autoimmune pancreati ti s was diagnosed in 18 children (3.7%). Idiopathic CP 
was diagnosed in 37 children (7.6%).

Conclusion: 1. The most common eti ologic factors of chronic pancreati ti s in children are gene mutati ons and ana-
tomic anomalies of pancreati c duct. 2. CP is a multi factorial disease. 3. Our data demonstrate the need for geneti c 
testi ng in children with chronic pancreati ti s.
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O-05
Carboxyl ester lipase (CEL) in pancreati c disease: pathogenicity of CEL-MODY, but not 
CEL-HYB1, depends on cysteine residues in the hypervariable tail region
Miguel Juárez Garzón1, Khadija El Jellas1, Rune H. Navarsete1, Janniche Torsvik1, Nathalie Reuther2, Mark E. Lowe3, 
Xunjun Xiao3, Karianne Fjeld1, Anders Molven1,4

1Gade Laboratory for Pathology, Dept. of Clinical Medicine, University of Bergen, Bergen, Norway. 2Dept. of Chemis-
try, University of Bergen, Bergen, Norway. 3Washington University School of Medicine, St. Louis, MO, USA. 4Secti on 
for Cancer Genomics, Haukeland University Hospital, Bergen, Norway

Abstract

Background: Carboxyl ester lipase (CEL) is a digesti ve enzyme produced by pancreati c acinar cells. The last exon 
of the human CEL gene contains a variable number of tandem repeats (VNTR) region, consisti ng of 3 to 23 repeats 
that each encodes an 11-amino acid polypepti de. All verifi ed pathogenic mutati ons of CEL are located within the 
VNTR and involve the generati on of cysteine residues in the polypepti de repeats. These mutati ons either cause the 
endocrine/exocrine pancreati c disorder MODY8 (Ræder et al., Nat. Genet. 2006) or confer 5-fold increased risk for 
chronic pancreati ti s (CEL-HYB1; Fjeld et al., Nat. Genet. 2015). Our project aims to understand the role of the CEL 
VNTR in pancreati c health and disease.

Methods: We collected CEL protein sequences from 265 diff erent vertebrate species and analysed the variati on 
of the C-terminal region with bioinformati c methods. Cysteine residues of the pathologic variants CEL-MODY and 
CEL-HYB1 were changed to alanine by in vitro mutagenesis of plasmid constructs. The plasmids were expressed in 
HEK293 cells, and eff ects on the CEL protein were studied by immunoblotti  ng and immunofl uorescence.

Results: The globular CEL protein is present in all vertebrate groups. However, the CEL VNTR encodes an intrinsically 
disordered protein region that is unique for mammalian taxa except monotremes. The pathogenic CEL-MODY vari-
ant showed elevated intracellular accumulati on, reduced secretory levels and co-localisati on with ER stress markers 
such as BiP and calnexin when compared to normal CEL. Aft er the 10 cysteines of CEL-MODY were mutated to ala-
nine, properti es of this variant became normalized and, in some cases, identi cal to those of wild-type CEL. For CEL-
HYB1, which has only 3 repeats and 2 cysteines, properti es did not change signifi cantly when mutati ng the cysteine 
residues to alanine.

Conclusion: The hypervariable protein tail of CEL was added during evoluti on of mammals. Cysteines residues are 
central in the pathogenesis of CEL-MODY, whereas cysteine-mediated eff ects on CEL-HYB1 were not revealed. In 
the CEL-MODY tail, the high number of cysteines enables intra- and intermolecular disulphide bonds that induce 
protein aggregati on and ER stress. For CEL-HYB1, we propose that it is primarily its short tail length that plays a role 
in pathogenicity.

O-06
Creati on of a GATA transcripti on factor binding site as underlying pathogenic mechanism 
of the common SPINK1 p.N34S pancreati ti s risk haplotype
Lara Unger1, Johanna Wallner1, Katharina Eiseler1, Arumalla Manisha2, Christi ne von Törne3, Seema Bhaskar4, Alagu 
Sankareswaran2, Daniela Kolmeder1, Beate Rauscher1, Kaspar Truninger5, Andreas W. Schmidt1,6, Christi an Pilarsky7, 
Maren Ewers1, Giriraj R. Chandak2, Stefanie M. Hauck3, Helmut Laumen1,6, Heiko Witt 1

1Paediatric Nutriti onal Medicine, TUM, Freising, Germany. 2Genome Research on Complex diseases group (GRC 
Group), CSIR-Centre for Cellular and Molecular Biology (CSIR-CCMB), Hyderabad, India. 3Metabolomics and Proteo-
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mics Core, Helmholtz Zentrum München (HMGU), Neuherberg, Germany. 4Genome Research on Complex diseases 
group (GRC Group), CSIR-Centre for Cellular and Molecular Biology (CSIR-CCMB), Hyderabad, Germany. 5Gastroen-
terologie Oberaargau AG, Langenthal, Switzerland. 6Department of Internal Medicine I, Marti n Luther University, 
Halle, Germany. 7Department of Surgery, FAU, Erlangen, Germany

Abstract

Background: The variant p.N34S in SPINK1, which has been described worldwide, is the most relevant geneti c risk 
factor for idiopathic chronic pancreati ti s (CP). Although the associati on of p.N34S and CP is well established, the 
underlying pathological mechanism remains enigmati c.

Methods: We extracted variants in LD with p.N34S from 1000 Genomes data, and prioriti zed regulatory variants 
using an integrati ve approach combining bioinformati cs phylogeneti c module complexity analysis, public domain 
pancreas epigenomic marks of regulatory regions and populati on specifi c genomic data. We additi onally tested al-
lele-specifi c eff ects on protein-DNA interacti on in diff erent cell lines by electrophoreti c mobility shift  assays (EMSA) 
and on transcripti onal acti vity by reporter gene assays. Based on these analyses and current literature, we selected 
three variants, rs148276928, rs148911734, and rs142703147, for affi  nity-chromatography/pull-down assays cou-
pled to liquid chromatography tandem-mass spectrometry (LC-MS/MS). We confi rmed allele-specifi c diff erenti al 
protein-DNA binding of transcripti on factors identi fi ed in LC-MS/MS by supershift  EMSA. In additi on, we performed 
DNA sequencing in Indian CP pati ents and controls.

Results: In LC-MS/MS analysis we identi fi ed GATA4 and GATA6 as binding partners for rs148911734C>T (c.1-
7321G>A) that preferenti ally bound to the risk allele. We confi rmed binding in supershift  EMSA. In reporter gene as-
says we observed clear diff erences between the rs148911734 alleles. Geneti c analyses of the Indian cohort revealed 
a stronger P-value for rs148911734 compared to rs142703147 or even p.N34S.

Conclusion: A regulatory variant located about 7 kb from the start codon, rs148911734, is the causal variant in the 
SPINK1 p.N34S haplotype. The variant creates a GATA4/GATA6 binding site leading to reduced gene expression.

O-07
Characterisati on of a new form of pancreati ti s
Angeline Fages1, Memoona Rajput Bhatti  1, Raphaël Helaers2, Axelle Loriot3, Younes Achouri1, Marine Fellmann1, 
Sophie Saunier4, Amandine Viau4, Alice Serafi n4, Valenti ne Gillion5, Nathalie Godefroid6, Patrick Jacquemin1, Isabelle 
Scheers1,7,8

1LPAD Laboratory, de Duve Insti tute, Université catholique de Louvain, Brussels, Belgium. 2GEHU Laboratory, de 
Duve Insti tute, Université catholique de Louvain, Brussels, Belgium. 3CBIO Laboratory, de Duve Insti tute, Université 
catholique de Louvain, Brussels, Belgium. 4Laboratory of Hereditary Kidney Diseases, Insti tut Imagine, Paris, France. 
5Cliniques Universitaires Saint-Luc, Nephrology Unit, Brussels, Belgium. 6Cliniques Universitaires Saint-Luc, Paediat-
ric Nephrology Unit, Brussels, Belgium. 7Cliniques Universitaires Saint-Luc, Paediatric Gastroenterology and Hepatol-
ogy Unit, Brussels, Belgium. 8PEDI Laboratory, IREC, Université catholique de Louvain, Brussels, Belgium

Abstract

Background: The causes of chronic pancreati ti s in children remain incompletely understood. Predisposing geneti c 
mutati ons is the most frequent cause of chronic pancreati ti s in children. In this context, among paediatric pati ents 
with signs of pancreati ti s (suggesti ve symptoms, increased lipase >3x upper limit of normal, and/or pancreati c im-
aging anomalies, and/or endocrine/exocrine pancreati c dysfuncti on), we identi fi ed a category of pati ents with signs 
typically associated with ciliopathies, namely cholestati c liver disease, renal cysts or cogniti ve defi cit. Therefore, we 
aim to identi fy mutati ons in ciliary genes in these pati ents, and to establish a link between these mutati ons and the 
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development of pancreati ti s.

Methods: Whole Exome Sequencing of 43 paediatric pati ents with idiopathic chronic pancreati ti s identi fi ed in three 
of them a mutati on in the ciliary/ciliogenic genes PKHD1, HNF1β, and NPHP3. We then focused on the NPHP3 gene 
and generated by CRISPR/Cas9 technique two transgenic mouse models: one replicati ng the NPHP3 gene mutati ons 
present in the corresponding pati ent (NPHP3mut1/mut2 model), while the other is a conditi onal inacti vati on of 
NPHP3 (NPHP3f/f model). Histological analyses of murine pancreas led us to come back to the pati ents’ side. The 
pancreas of pati ents was analysed by magneti c resonance imaging and the organ fat content was determined using 
the IDEAL-IQ applicati on, which enables volumetric fat-fracti on mapping and quanti fi cati on.

Results: Phenotypic analysis of these two models allowed us to conclude that loss of functi on of NPHP3 in pancre-
ati c ductal cells led to infl ammati on and mild fi brosis associated with signifi cant acinar atrophy and severe lipoma-
tosis. In order to confi rm the presence of pancreati c lipomatosis in pati ents NPHP3 mutati ons as well as in HNF1β, 
MRI was performed and confi rmed a signifi cant increase in fat percentage within the pancreas of these pati ents.

Conclusion: These fi ndings suggest a new form of pancreati ti s originati ng form a cilia dysfuncti on. Deeper analysis 
of mouse models, in parti cular to characterize the molecular mechanisms involved in the observed phenotypes, and 
the recruitment of a larger number of pati ents and control subjects, should allow us to confi rm the existence of this 
new form of pancreati ti s of ciliopathic origin.

IS and PJ serve as co-last authors

O-08
Acute pancreati ti s is associated with gut dysbiosis in children
Chinenye Dike1, Nicholas Ollberding2, Tyler Thompson2, Nichole Kotha2, Phillip Minar2, David Vitale2, Tom Lin2, Alex-
ander Nasr2, Lee Denson2, David Haslam2, Maisam Abu-El-Haija2

1University of Alabama at Birmingham, Birmingham, USA. 2Cincinnati  Children’s Hospital Medical Center, Cincinnati , 
USA

Abstract

Background: Paediatric acute pancreati ti s (AP) is associated with substanti al morbidity and health care burden. Giv-
en these risks, improved understanding of children who are at risk of developing severe AP is criti cal. While previous 
studies have reported AP associated gut dysbiosis in adults, paediatric studies are lacking. The aim of our study was 
to determine if (i) stool microbial taxonomic and functi onal profi les diff er between children with AP and healthy 
controls in the same geographic locati on (ii) stool microbial taxonomic and functi onal profi les diff er between chil-
dren hospitalized with mild AP compared to those with moderately severe and severe AP.

Methods: This study was a prospecti ve pilot study (n=30) of children under 21 years hospitalized at Cincinnati  
Children’s Hospital Medical Center (CCHMC) with fi rst att ack of AP. Faecal samples were obtained within 7 days of 
hospitalizati on. Healthy controls (HC, n=34) were recruited from the GI clinic and did not have any systemic organic 
disease or irritable bowel syndrome. Shotgun metagenomic sequencing was performed on extracted DNA and tax-
onomic and functi onal profi les obtained using the biobakery3 tool suite with default parameters.

Results: Baseline characteristi cs of age, sex, BMI did not diff er between AP pati ents and HC. Diversity indices: Shan-
non (-.63±0.13, p-value < 0.001) and beta diversity (R2=0.13, p-value < 0.001) diff ered in children with AP when 
compared to HC with enrichment in numerous species previously associated with AP in adults and/ infl ammatory 
bowel disease (IBD) in children including R. gnavus, V. parvula, E. faecalis, C. innocuum (FDR p-value < 0.05). There 
was enrichment in MetaCyc pathways involved in amino acid metabolism and fatt y acid beta-oxidati on (FDR p-value 
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< 0.05). Beta diversity (R2=0.06, p-value = 0.02) diff ered in severe and moderate AP when compared with mild AP 
with enrichment in E. faecalis and C. citroniae which has also been reported in IBD.

Conclusion: Paediatric AP shows an associati on with gut microbial dysbiosis. Several pro-infl ammatory species were 
enriched in AP versus HC and severe versus mild AP. A multi centre study confi rming these fi ndings could potenti ally 
pave the way for well-designed clinical trials on interventi ons manipulati ng the gut microbiome to prevent severe 
AP.

O-09
Elevated pancreati c fl uid and HCO3

- secreti on in diabeti c mice is the result of increased 
CFTR functi on
Atti  la Ébert1, Eleonóra Gál1, Emese Tóth2, Péter Hegyi2,3,4, Viktória Venglovecz1,3

1Department of Pharmacology and Pharmacotherapy, University of Szeged, Szeged, Hungary. 2Department of Med-
icine, University of Szeged, Szeged, Hungary. 3Insti tute for Translati onal Medicine, Szentágothai Research Centre, 
Medical School, University of Pécs, Pécs, Hungary. 4Centre for Translati onal Medicine, Semmelweis University, Bu-
dapest, Hungary

Abstract

Background: Type 1 diabetes is a disease of the endocrine pancreas, but it also aff ects the exocrine part, especially 
the ductal cells. Several studies have shown that secreti n-induced ductal HCO3

- secreti on is reduced in diabetes, 
however, the underlying mechanism and the eff ect of diabetes on basal secreti on is less known. Our aim is to inves-
ti gate the eff ect of diabetes on pancreati c exocrine functi on.

Methods: Diabetes was induced in wild type and cysti c fi brosis transmembrane conductance regulator (CFTR) knock 
out mice by i.p. administrati on of streptozotocin and disease development was confi rmed by fasti ng blood glucose 
level measurement. Pancreati c ductal fl uid and HCO3

- secreti on were measured by fl uid secreti on measurements 
and fl uorescence microscopy, respecti vely. Expression of ion transporters were investi gated by real-ti me PCR and 
immunohistochemistry, whereas TEM was used for the morphological characterisati on of the pancreas.

Results: Basal fl uid and HCO3
- secreti on are signifi cantly elevated in diabetes. Acute or chronic glucose treatment did 

not aff ect HCO3
- secreti on, but inhibiti on of CFTR signifi cantly reduced it in both normal and diabeti c mice. Cl- effl  ux 

and the expression of CFTR, ANO1, NHE-1 and AQP1 increased in diabetes. Secreti n-sti mulated fl uid secreti on was 
also signifi cantly higher in diabeti c mice.

Conclusion: Our results show that diabetes increases fl uid and HCO3
- secreti on in ductal cells both under basal and 

sti mulated conditi ons in which the increased functi on of ion and water transporters, especially CFTR, plays central 
role.

This study was supported by the Nati onal Research, Development and Innovati on Offi  ce Grant (SNN134497 to VV) 
and the CFRD-SRC Grant (No.: SRC 007).
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O-10
DNGR-1 in dendriti c cell limits pancreati c ti ssue damage during chronic pancreati ti s via 
restraining IL-6-mediated Th17+ cell diff erenti ati on and persistent acinar-to-ductal meta-
plasia
Xiuli Zhang1,2, Liang Li2, Mengya Niu2, Li Wen1

1Peking Union Medical College Hospital, Beijing, China. 2Shanghai General Hospital, Shanghai, China

Abstract

Background: Chronic pancreati ti s (CP) is defi ned as a progressive and irreversible fi broinfl ammatory disease of the 
exocrine pancreas, characterised by extensive loss of parenchymal ti ssue, persistent infl ammati on and fi brosis. The 
dendriti c cell NK lecti n group receptor-1 (DNGR-1), encoding by Clec9a, is a dendriti c cell (DC)-specifi c sensor of ti s-
sue damage. In this study, we aim to investi gate the eff ects and the underlying mechanism of DNGR-1 on pancreati c 
ti ssue damage during CP.

Methods: Peripheral blood and/or pancreati c ti ssue from pati ents (n = 33) and mice with CP were collected to de-
tect DNGR-1 expression and frequency of DCs by fl ow cytometry. CP model were induced by six hourly injecti ons of 
caerulein, 3 days a week for 6 weeks in Clec9a-/- and wild-type (WT) mice. The extent of pancreati c ti ssue damage 
and infl ammati on was assessed histologically. Subtypes of innate and adapti ve immune cells in spleen and pancreas 
were analysed by fl ow cytometry. Cytokines (Tgfb  and Il6) and transcripti on factor (RORγT and STAT3) responsible 
for Th17 diff erenti ati on were measured. The eff ect of IL-6 antagonist in CP model was assessed. Spati al transcrip-
tome was performed to assess the interacti ons between persistent pancreati c acinar-to-ductal metaplasia and im-
mune microenvironment.

Results: The frequency of DCs and its subtypes and the level of DNGR-1 were upregulated in pati ents and mice with 
CP. Deleti on of DNGR-1 led to persistent pancreati c ti ssue damage, characterised by increased oedematous area 
by HE and accumulati on of cleaved caspase-3+, CD45+ and CD19+ cells. Pancreati c proliferati on (Ki67+ cells) was 
similarly increased. Innate immune cells, including macrophage and its subtypes, neutrophils, monocytes, DC and 
its subtypes in the pancreas, but not in spleen were all signifi cantly increased in Clec9a-/- mice. T cells, including 
CD4 and its subtypes (Th1, 2), CD8 and γδT in pancreas remained unchanged. Th17+ cells was selecti vely elevated in 
Clec9a knockouts. Furthermore, IL-6 primarily released by cDC1 promoted Th17+ diff erenti ati on and IL-6 antagonist 
miti gated the severity of CP.

Conclusion: DNGR-1 protects against CP through Th17+ cell diff erenti ati on mediated by IL-6 released by cDC1 and 
persistent acinar-to-ductal metaplasia. Our data suggest that targeti ng cDC1 or cDC1-mediated cytokines, IL-6 is a 
promising therapeuti c strategy for CP.
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O-11
Pro-infl ammatory cytokines of the IL-6 family induce regulatory T-cells and determine 
the severity of acute pancreati ti s
Juliane Glaubitz, Anna Zimdahl, Frank Ulrich Weiss, Matt hias Sendler
University Medicine Greifswald, Department of Medicine A, Greifswald, Germany

Abstract

Background: Acute pancreati ti s is characterised by premature acti vati on of pancreati c proteases which induce a lo-
cal pro-infl ammatory immune response. In parallel to the hyperinfl ammati on, a systemic immunosuppression, char-
acterised by the inducti on of regulatory T-cells (Tregs), occurs. Acti vated Tregs suppress T-eff ector cells and can promote 
intesti nal bacterial translocati on into pancreati c necrosis, thereby increasing the severity of acute pancreati ti s. The 
aim of this study was to investi gate the regulatory mechanisms behind acti vati ng Tregs.

Methods: Pancreati ti s was induced in C57Bl/6 and DEREG mice by parti al duct ligati on and additi onal i.p. injecti on 
of caerulein (50 µg/kg/bodyweight). Treg depleti on was performed by i.p. injecti on of 1 µg diphtheria toxin 3 days 
before inducti on of pancreati ti s. Bacterial translocati on was determined in homogenized murine pancreati c ti ssue. 
Systemic T-cell diff erenti ati on was analysed by fl ow cytometry. Disease severity was determined by histological ex-
aminati on and analysis of serum amylase and lipase.

Tregs were isolated by FACS sorti ng and analysed for expression profi ling using Aff ymetrix Chips and for their suppres-
sive capacity. Naïve splenic T-cells were isolated and sti mulated with IL-6 or Oncostati n-M for cell diff erenti ati on 
analysis. Cytokines of the IL-6 family were analysed in serum samples of pancreati ti s pati ents.

Results: Acti vati on of Tregs correlated with disease severity, and increased numbers of acti ve Tregs signifi cantly asso-
ciated with infected pancreati c necrosis. Beside the number of Tregs also their suppressive capacity was increased. 
The absence of Tregs in a model of acute pancreati ti s reduced the ti ssue damage and disease severity.  In vivo T-cell 
sti mulati on experiments clearly showed that the T-cell diff erenti ati on towards Tregs was induced by cytokines of the 
IL-6 family. Transcriptome analysis of isolated Tregs revealed acti vated Oncostati n-M/IL-6 signalling. In serum samples 
of pancreati ti s pati ents, a signifi cant and severity-dependent increase of the IL-6 family members Oncostati n-M and 
IL-6 was detected.

Conclusion: Cytokines of the IL-6 family induce the diff erenti ati on of Tregs. in acute pancreati ti s acti vated Tregs pro-
mote the development of infected pancreati c necrosis thereby signifi cantly increasing the mortality. IL-6 is mainly 
released by pancreati c macrophages and links the local hyper-infl ammati on to the systemic immunosuppression. 
Interventi on of the IL-6 pathway could be used as a therapeuti c approach to limit the progression of acute pancre-
ati ti s.

O-12
Orai1 calcium channel inhibiti on prevents progression of chronic pancreati ti s
Viktória Szabó1,2,3, Noémi Csákány-Papp1,2,3, Mariett a Görög1,2, Tamara Madácsy1,2,3, Árpád Varga1,2,3, Alett a Kiss1,2,3, 
Bálint Tél4, Boldizsár Jójárt1,2,3, Tim Crul1,2, Kriszti na Dudás1,2, Mária Bagyánszki5, Nikolett  Bódi5, Ferhan Ayaydin6, Shy-
am Jee6, László Tiszlavicz7, Kenneth Stauderman8, Sudarshan Hebbar8, Petra Pallagi1,2,3, József Maléth1,2,3

1Department of Medicine, University of Szeged, Szeged, Hungary. 2ELKH-USZ Momentum Epithelial Cell Signalling 
and Secreti on Research Group, University of Szeged, Szeged, Hungary. 3HCEMM-USZ Molecular Gastroenterology 
Research Group, University of Szeged, Szeged, Hungary. 4First Department of Paediatrics, Semmelweis University, 
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Budapest, Hungary. 5Department of Physiology, Anatomy and Neuroscience, Faculty of Science and Informati cs, Uni-
versity of Szeged, Szeged, Hungary. 6HCEMM-USZ Functi onal Cell Biology and Immunology Advanced Core Facility, 
University of Szeged, Szeged, Hungary. 7Department of Pathology, University of Szeged, Szeged, Hungary. 8CalciMed-
ica, Inc, La Jolla, Canada

Abstract

Background: Pati ents with recurrent acute pancreati ti s (RAP) are at signifi cant risk of developing early chronic pan-
creati ti s (CP), which progresses into irreversible, end-stage CP with severe symptoms. There is no specifi c therapy 
in RAP or in early CP that may hinder disease progression. The pathogenesis of CP is complex and involves interac-
ti ons among multi ple cell types, including pancreati c acinar, ductal, and stellate cells (PSC). Therefore, it is pivotal to 
identi fy common pathogenic pathways in these cells that could be targeted pharmacologically. The Orai1-mediated 
store-operated Ca2+ entry (SOCE) is a ubiquitous signalling mechanism, which may become over-acti vated in patho-
logical states resulti ng intracellular Ca2+ overload. In this study, we used ex vivo and in vivo preclinical disease models 
to demonstrate that Orai1 inhibiti on prevents progression of RAP and early CP.

Methods: CP was induced in wild type FVB/N mice by repeated administrati on of caerulein (50 µg/kg) for two 
weeks, followed by administrati on of a selecti ve Orai1 inhibitor (CM5480; 20 mg/kg) on the last fi ve days, and histo-
logical parameters, fi brosis, pancreas weight/body weight rati o, and hydroxyproline (HyP) content were quanti fi ed. 
Functi onal and morphological assays were used to evaluate acinar and ductal functi ons. In vitro experiments were 
performed on PSCs.

Results: Our fi ndings show that SARAF, an endoplasmic reti culum resident protein that inhibits Orai1 acti vity, is 
signifi cantly reduced in pancreati c acinar cells from mouse and human CP ti ssue, leading to an increase in Orai1-me-
diated extracellular Ca2+ influx. In contrast, inhibiting Orai1 significantly reduced tissue damage during experimental 
CP in mice, as well as the extent of fibrosis and immune cell infiltration. Furthermore, CM5480-treated mice had 
significantly improved pancreatic acinar and ductal functions. Finally, Orai1 inhibition reduced PSC activation in vitro
and in vivo, as well as migrati on and proliferati on, while causing a cell cycle arrest and accumulati on of PSCs in the 
S phase.

Conclusion: We suggest that the over-acti vati on of Orai1 is a crucial pathogeneti c event in the progression of early 
CP, and inhibiti on of Orai1 could prevent the development of end-stage CP.

O-13
Do infecti ve complicati ons of pancreatoduodenectomy aff ect recurrence and long-term 
survival rates?
Teresa Perra1, Alberto Porcu1, RAW Study Collaborators RAW Study Collaborators1,2

1Azienda Ospedaliero Universitaria di Sassari, Sassari, Italy. 2University Hospitals Plymouth NHS Trust, Plymouth, 
United Kingdom

Abstract

Background:  Recent studies have suggested that pati ents who experience an infecti ve complicati on of pancreato-
duodenectomy (PD) may be more likely to experience early disease recurrence. The mechanisms behind this are 
poorly understood. This study aimed to compare the outcomes of pati ents who developed infecti ve complicati ons 
to those who did not. The primary outcomes measured were one-year recurrence, fi ve-year recurrence and fi ve-
year survival.

Methods: Data was extracted from the Recurrence Aft er Whipple’s (RAW) study, a multi centre retrospecti ve cohort 
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study of outcomes of PD performed for pancreati c head malignancy (29 centres from 8 countries, n=1484). Pati ents 
with any of the following infecti ve complicati ons were identi fi ed: hospital acquired pneumonia, cholangiti s, Clos-
tridium diffi  cile infecti on, intra-abdominal collecti on, liver abscess, sepsis of unknown origin, surgical site infecti on 
and urinary tract infecti on. The Mann-Whitney U test and Fisher exact test were used to perform the analyses.

Results: A total of 361 pati ents (24.3%) developed at least one infecti ve complicati on. Pati ents with at least one 
infecti ve complicati on had similar median age (67 vs 68 years, p=0.5) and 90-day mortality (5.3% vs 3.2%, p=0.08) 
to those with no infecti ve complicati ons. However, the former were more commonly American Society of Anaesthe-
siologists >grade II (40.2% vs 32.6%, p=0.01) and were more likely to have an unplanned return to theatre during 
their index admission (9.4% vs 3.6%, p<0.0001). Concerning long-term outcomes, once pati ents who died within 90-
days of surgery were excluded, one-year recurrence (15.8% vs 14.4%, p=0.6), fi ve-year recurrence (62.6% vs 62.6%, 
p=0.7) and fi ve-year survival (33.6% vs 32.7%) rates were similar between the two groups.

Conclusion: In our multi centre study of PD pati ents, almost a quarter developed an infecti ve complicati on postop-
erati vely. These pati ents were more likely to be comorbid and have an unplanned return to theatre. However, long-
term outcomes were similar to those who did not develop an infecti ve complicati on.

O-14
Nerve-derived CXCL8 promotes perineural invasion and associates with poor survival in 
pancreati c cancer
Carmen Mota Reyes1, Kaan Çifcibaşi1, Teresa Zwick1, Gwendolin Liptay1, Alexander Muckenhuber2, Katja Steiger2, 
Wilko Weichert2, Helmut Friess1, Rouzanna Istvanff y1, Ihsan Ekin Demir1

1Klinik und Poliklinik für Chirurgie, Klinikum rechts der Isar, Technische Universität München, Munich, Germany. 
2Insti tut für Pathologie, Klinikum rechts der Isar, Technische Universität München, Munich, Germany

Abstract

Background: Myeloid derived suppressor cells (MDSC) are known mediators of T-cell immunosuppression and cor-
relate with poor clinical outcome in many solid tumours, including pancreati c cancer (PCa). In this study, we aimed 
to uncover novel neuro-immune crosstalks in the pathogenesis of neural invasion in PCa.

Methods: MDSC were characterised within the tumour microenvironment (TME) and the perineural niche of PCa 
pati ents (n=40) using double immunofl uorescence. In vitro migrati on and invasion assays and secretome arrays 
were used for the functi onal analysis of the invasive potenti al of pancreati c tumour cells towards DRG-neurons in 
the presence of MDSCs. Spati al transcriptomic technology (NanoString©) allowed us to determine the diff erenti al 
gene expression on nerve-invading tumour cells as well as on tumour-invaded nerves. In vivo depleti on of MDSC in 
the highly innervated TPAC mouse model of pancreati c cancer further supported their role in tumour neurotropism.

Results: PCa pati ents with severe NI presented increased density of intratumoural MDSC. Furthermore, increased 
MDSC-infi ltrati on was shown in the perineural niche of tumour-invaded nerves compared to non-invaded ones. 
Mechanisti cally, the migratory behaviour of PCa cells towards neurons was signifi cantly enhanced by the interac-
ti on with MDSCs and it led to increased MDSC-proliferati on and signifi cantly higher secreti on of several cytokines, 
including CXCL8. CXCL8-silencing in human Schwann cells (hSC) led to decreased MDSC-chemotaxis in vitro. Further, 
the expression of CXCL8 was notably higher on nerves invaded by tumour cells in PCa pati ents, whereas its expres-
sion on nerve-invading tumour cells remained constant. Enrichment analysis of bulk RNAseq from PCa samples 
demonstrated increased chemokine acti vity in the pancreati c microenvironment in context of NI. Finally, CXCL8 
expression in the pancreati c microenvironment was associated with poor survival in PCa from the TCGA database.
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Conclusion: CXCL8 derived from intrapancreati c nerves contributes to chemoatt racti ve recruitment and prolifera-
ti on of MDSC in the TME and consti tutes an att racti ve target for immunotherapy for decreasing perineural pancre-
ati c cancer spread.

O-15
Ideal outcome aft er pancreatoduodenectomy: a transatlanti c evaluati on of a harmonised 
composite outcome measure
Simone Augusti nus1,2, Tara M. Mackay1,2, Bodil Andersson3, Joal D. Beane4, Olivier R.C. Busch1,2, Elizabeth M. Glee-
son5, Bas Groot Koerkamp6, Tobias Keck7, Hjalmar C. van Santvoort8, Bobby Tingstedt3, Ulrich F. Wellner7, Caroline 
Williamsson3, Marc G. Besselink1,2, Henry A. Pitt 9

1Amsterdam UMC, locati on University of Amsterdam, Department of Surgery Amsterdam, Amsterdam, Nether-
lands. 2Cancer Centre Amsterdam, Amsterdam, Netherlands. 3Department of Surgery, Clinical Sciences Lund, Lund 
University, Skåne University Hospital, Lund, Sweden. 4Department of Surgery, The Ohio State University, Columbus, 
USA. 5Department of Surgery, University of North Carolina, Chapel Hill, USA. 6Department of Surgery, Erasmus Med-
ical Centre, Erasmus University Rott erdam, Rott erdam, Netherlands. 7DGAV StuDoQ|Pancreas and Clinic of Surgery, 
UKSH Campus Lübeck, Lübeck, Germany. 8Department of Surgery, Regional Academic Cancer Centre Utrecht, Uni-
versity Medical Centre Utrecht and St. Antonius Hospital Nieuwegein, Utrecht, Netherlands. 9Rutgers Cancer Insti -
tute of New Jersey, New Brunswick, USA

Abstract

Background: Assessing outcome aft er pancreatoduodenectomy among centres and countries requires a broad eval-
uati on which cannot be captured by a single parameter. Previously, two composite outcome measures for pancre-
atoduodenectomy have been described from Europe and the United States. These composites were harmonised 
into one Ideal Outcome (IO).

Methods: This analysis is a transatlanti c retrospecti ve study (2018-2020) of pati ents aft er pancreatoduodenectomy 
within the registries from North America, Germany, the Netherlands, and Sweden. Aft er three consensus meeti ngs, 
IO for pancreatoduodenectomy was defi ned as the absence of: 1) in-hospital mortality, 2) severe complicati ons - 
Clavien Dindo ≥3, 3) postoperati ve pancreati c fi stula - ISGPS grade B/C), 4) reoperati on, 5) hospital stay >75th per-
centi le, and 6) readmission. Outcomes were evaluated using relati ve (RLD) and absolute largest diff erences (ALD), 
and multi variate regression models. 

Results: Overall, 21,036 pati ents aft er pancreatoduodenectomy were included, of whom 11,845 (57%) reached IO. 
The rate of IO varied between 60% in North America, 53% in Germany, 52% in the Netherlands, and 53% in Sweden 
(RLD: 1.2, ALD: 8%, p<0.001). Individual components varied with an ALD of 4% for in-hospital mortality, 12% severe 
complicati ons, 10% postoperati ve pancreati c fi stula, 11% reoperati on, 14% length of stay, and 9% readmission. Age, 
sex, country, absence of COPD, BMI, performance status, biliary drainage, absence of vascular resecti on, and histo-
logical diagnosis were associated with IO. In the subgroup of pati ents with pancreati c adenocarcinoma, neoadjuvant 
chemotherapy also was associated with improved IO.

Conclusion: The newly developed composite outcome measure ‘Ideal Outcome’ can be used for auditi ng and com-
paring outcomes aft er pancreatoduodenectomy. The observed diff erences can be used to guide collaborati ve initi a-
ti ves to further improve outcomes of pancreati c surgery.
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O-16
Arti fi cial intelligence-based quanti fi cati on of residual cancer burden to evaluate the im-
pact of neoadjuvant therapy in resected pancreati c cancer in the PREOPANC randomised 
trial
Boris Janssen1, Susan van Dieren1, Bert Bonsing2, Olivier Busch1, Sti jn Crobach2, Michael Doukas3, Paul Drillenburg4, 
Michael Gerhards4, Bas Groot-Koerkamp3, Mike Kliff en5, Sven Mieog2, Erwin van der Harst5, Joanne Verheij1, Johan-
na Wilmink1, Geertjan van Tienhoven1, Casper van Eijck3, Eva Versteijne1, Geert Kazemier1, Onno de Boer1, Arantza 
Farina1, Marc Besselink1

1Amsterdam UMC, Amsterdam, Netherlands. 2LUMC, Leiden, Netherlands. 3ErasmusMC, Rott erdam, Netherlands. 
4OLVG, Amsterdam, Netherlands. 5Maasstad, Rott erdam, Netherlands

Abstract

Background: The eff ecti veness of neoadjuvant therapy (NAT) for pancreati c cancer is routi nely evaluated by histo-
pathologic examinati on of the resecti on specimen. The Internati onal Study Group of Pancreati c Pathologists (ISGPP) 
proposed that this should include the objecti ve assessment of the residual cancer burden (RCB), but such systems 
are currently lacking. This study aims to determine whether arti fi cial intelligence (AI)-based quanti fi cati on of RCB 
can be used to evaluate the eff ects of NAT in resected pancreati c cancer and to investi gate if RCB correlates with 
survival.

Methods: Post-hoc analysis of pati ents randomised in the PREOPANC trial for neoadjuvant chemoradiotherapy or 
upfront surgery. Pati ents with less than two tumour-bed H&E slides available or those deceased within 90 days aft er 
surgery were excluded. The ISGPP segmentati on model was used to quanti fy the RCB for each pati ent, expressed as 
the average (mean) square millimetres (mm2) of cancerous ti ssue across all tumour-bed H&E slides. The pati ents 
were divided into groups based on medians. The prognosti c value of RCB was assessed using Kaplan-Meier and log-
rank analyses.

Results: Overall, 69 pati ents, 35 randomised to upfront surgery and 34 to neoadjuvant chemoradiotherapy and 
surgery were included. Pati ents aft er neoadjuvant chemoradiotherapy and surgery had signifi cantly lower RCB com-
pared to pati ents aft er upfront surgery (2.24 mm2 [IQR: 1.51–4.92] vs 10.3 mm2 [IQR: 6.8–18.6]; p-value=2.48*10-7). 
Among all 69 pati ents, those with below median RCB had a bett er overall survival than those with above median 
RCB (median OS of 30 months [95%CI: 22 - NA] vs. median survival of 23 months [95%CI: 13–32], p-value=0.018).
When analysing pati ents by treatment status, the diff erences in median survival between those with below and 
above median RCB were not signifi cant in neither the neoadjuvant group (44 months [95%CI: 17-NA] vs. 30 months 
[95%CI: 30-NA]; p-value=0.89) nor the upfront surgery group (24 months [95%CI: 18-33] vs. 15 months [95%CI: 
18–33]; p-value=0.28) 

Conclusion: This post-hoc analysis in a randomised trial suggests that neoadjuvant chemoradiotherapy for pancre-
ati c cancer lowers RCB in resecti on specimens and that lower RCB correlates with improved overall survival.
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O-17
Predicti ng response for each component of the FOLFIRINOX regimen in pancreati c cancer 
pati ents
Nicolas Fraunhoff er1, Carlos Teyssedou1, Marti n BIGONNET2, Patrick Pessaux3, Nelson Dusetti  1, Juan Iovanna1

1CRCM, Marseille, France. 2Predicti ng Med, Marseille, France. 3Nouvel Hôpital Civil, Strasbourg, France

Abstract

Background: We recently developed a transcriptomic signature predicti ng gemcitabine response in resected PDAC 
pati ents and with metastati c disease (PMID: 36178036, 36496056), using preclinical PDAC models. The FOLFIRINOX 
regimen (FFX) (5FU, oxaliplati n, and irinotecan) is the more eff ecti ve treatment opti on, but the high toxicity limits its 
use for all pati ents. As chemo-sensiti vity predicti on for each drug of FFX would opti mize the combinati on of drugs, 
avoiding the adverse eff ect of an ineff ecti ve treatment, we developed and evaluated clinically three transcriptomic 
signatures for each drug separately.

Methods: Transcriptomic data from 14 pati ents derived xenograft  and 31 pati ents derived cell cultures were asso-
ciated with their corresponding chemotherapy response profi les. Three diff erent predicti ve signatures were devel-
oped as previously reported for gemcitabine (GemCore; PMID: 36178036). The extracted signatures were validated 
in a pooled cohort of 167 pati ents with advanced/metastati c disease (94 pati ents from COMPASS and, 73 from a 
new cohort.

Results: One hundred and eleven pati ents were assessable for the progression-free survival (PFS) in the FFX arm 
(n=63). 1-For 5FU: 15 pati ents were identi fi ed as sensiti ve, median PFS 8.7 months (CI, 6.1- not reached) (HR, 0.25; 
CI, 0.11-0.57; P=0.001), and 48 resistant, median PFS 3.6 months (CI, 2.7-5.5). For oxaliplati n: 29 pati ents were sen-
siti ve, median PFS 8.5 months (CI, 5.3-12.4) (HR, 0.27; CI, 0.13-0.57; P <0.001), and 34 resistant (median PFS of 3.6 
months (CI, 1.9-5.5)). For irinotecan 34 were sensiti ve, median PFS 6.1 months (CI, 4.4-9.9) (HR, 0.35; CI, 0.18-0.69; 
P=0.002) and 29 resistant (median PFS 3.2 months (CI, 1.6-5.7). We found a positi ve correlati on between treatment 
response and the number of drugs predicted as sensiti ve. Pati ent’s predicted as sensiti ve to 2 and 3 drugs displayed 
a HR of 0.32 (CI, 0.15-0.68; P=0.003) and 0.09 (CI, 0.03-0.32; P<0.001), respecti vely. On the contrary, pati ent’s sen-
siti ve to one showed a HR of 0.65 (CI, 0.30-1.41; P=0.278).

Conclusion: The three signatures developed in this study provide a tool for predicti ng responsiveness to the indi-
vidual therapeuti c drugs of the FFX regimen. These signatures may ulti mately lead to the development of a person-
alised FFX strategy combining only effi  cient drugs for increasing effi  cacy and reducing toxicity in PDAC.

O-18
Effi  cacy and safety of remimazolam versus propofol during endoscopic ultrasound: a mul-
ti centre randomised controlled study (an interim analysis)
Dong Hee Koh1, Jin Lee2, Kyong Joo Lee2, Se Woo Park2, Sung Ill Jang3, Jae Hee Cho3, Jong Jin Hyun4

1Hallym University Dongtan Sacred Heart Hospital, Hwaseong-si, Korea, Republic of. 2Hallym University Dongtan Sa-
cred Heart Hospital, Hwaseong, Korea, Republic of. 3Gangnam Severance Hospital, Seoul, Korea, Republic of. 4Korea 
University Ansan Hospital, Ansan, Korea, Republic of

Abstract

Background: Propofol is widely used sedati ve drugs in gastrointesti nal endoscopic procedures, but is associated 
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with cardiopulmonary suppression. Remimazolam is a novel ultra-short-acti ng benzodiazepine sedati ve with rapid 
onset and minimal cardiopulmonary depression. This study was aimed to compare the effi  cacy and safety of remi-
mazolam and propofol during endoscopic ultrasound (EUS) procedures.

Methods: A multi centre randomised controlled study was conducted from October 2022 to February 2023 who 
underwent EUS procedures. The pati ents were randomly assigned to receive either remimazolam or propofol as the 
sedati ve agent. The primary endpoint was the quality of sedati on during the procedure. The quality of sedati on was 
evaluated by the sati sfacti on of both endoscopists and pati ents. Secondary endpoints included the ti me to achieve 
sedati on, recovery ti me, and adverse events.

Results: A total of 198 pati ents enrolled in the study, with 100 receiving remimazolam (mean dose, 8.1±4.0 mg) and 
98 receiving propofol (mean dose, 85.2±56.2 mg). The sati sfacti on score evaluated by endoscopist was signifi cantly 
higher in the remimazolam group compared to propofol group (9.09±1.13 vs. 8.03±1.05, P<0.001). The sati sfac-
ti on score evaluated by pati ents was also signifi cantly higher in the remimazolam group (9.33±0.89 vs. 8.18±2.03, 
P<0.001). The inducti on ti me (47.42±38.73 sec. vs. 117.42±96.71 sec., P<0.001) and awake ti me (3.51±3.97 sec. vs. 
6.78±7.02 sec., P<0.001) were much shorter in the remimazolam group compared to propofol group, respecti vely. 
The most common adverse event was tachycardia and there was no diff erence in the two groups.

Conclusion: Our results showed that remimazolam was non-inferior to propofol in terms of achieving deep seda-
ti on during EUS procedures. Additi onally, remimazolam had a shorter inducti on ti me and awake ti me compared to 
propofol. These fi ndings suggest that remimazolam could be a safe and eff ecti ve alternati ve to propofol for sedati on 
during EUS procedures.

O-19
Effi  cacy and safety of plasti c, covered and uncovered self-expandable metal stents in the 
treatment of malignant biliary obstructi ons
Cecilia Binda1, Giuseppe Vannella2, Alessandro Cucchetti  3,4, Roberto Di Mitri5, Stefano Francesco Crinò6, Romano 
Sassatelli7, Enrico Piras8, Alessandro Mussett o9, Alessandro Fugazza10, Chiara Coluccio11, Lorenzo Fuccio12, Luigi Cu-
gia13, Marco Di Marco14, Francesco Maria Di Matt eo15, Vincenzo Cennamo16, Cristi ano Spada17, Mauro Manno18, 
Arnaldo Amato19, Alberto Fanti n20, Massimiliano Muti gnani21, Giovanni Aragona22, Claudio De Angelis23, Gianmarco 
Marocchi1,12, Alberto Merighi24, Raff aele Macchiarelli25, Paolo Giorgio Arcidiacono2, Michele Amata5, Armando Gab-
brielli6, Vincenzo Giorgio Mirante26, Giuseppe Dell’ Anna2, Enrico Palmeri6, Margherita Trebbi9,12, Matt eo Colombo10, 
Marina La Marca12, Salvatore Fiori13, Angelo De Padova14, Marco Bassi16, Nicola Olivari17, Paola Soriani18, Giacomo 
Tamanini19, Sabina Grillo20, Edoardo Forti 21, Marco Sacco23, Marta Andreozzi10, Alessandro Repici10,27, Carlo Fabbri1, 
Ilaria Taranti no28, Andrea Anderloni29, Giacomo Emanuele Maria Rizzo28,30
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Rozzano, Italy. 11Gastroenterology and Digesti ve Endoscopy Unit, Forlì-Cesena Hospitals, AUSL Romagna, Forli, Ita-
ly. 12Department of Medical and Surgical Sciences, Gastroenterology Unit, IRCCS Azienda Ospedaliero-Universitar-
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Abstract

Background: Endoscopic transpapillary biliary drainage (ETBD) is the gold standard to relieve jaundice caused by 
malignant biliary obstructi on (MBO). Guidelines recommends the use of self-expandable metal stent (SEMS) over 
plasti c stents (PS), but clinical practi ce is heterogeneous and an agreement about the most appropriate type of 
SEMS is lacking. Aim of the study was to highlight diff erences in effi  cacy and safety between PS and the three avail-
able SEMS designs.

Methods: This was a retrospecti ve, multi centre evaluati on of clinical success, need for reinterventi ons, stent dys-
functi on and adverse events (AEs) amongst consecuti ve pati ents undergoing ERCP for MBO. The inverse probability 
of treatment weights (IPTW) approach was adopted to handle for confounding.

Results: 2,752 ETBD were analysed: 636 received PS (23.1%), 606 uncovered (U-SEMS; 22.0%), 395 parti ally-cov-
ered (PC-SEMS; 14.4%) and 1115 fully-covered SEMS (FC-SEMS; 40.5%). Aft er IPTW- adjustment, SEMS versus PS 
decreased the risk of additi onal ERCPs (p=0.001), debris accumulati on (p=0.001) and migrati on (p=0.009). When 
comparing the three SEMS designs, FC-SEMS increased the clinical success over U-SEMS (odds Rati o [OR]: 2.20; 
p=0.001), but not over PC-SEMS (p=0.256). Compared to U-SEMS, FC-SEMS (OR: 0.17; p=0.001) and PC-SEMS (OR: 
0.20; p=0.001) decreased stent ingrowth and FC-SEMS had higher migrati on rate (OR:2.14; p=0.001), despite no 
diff erence in redo-ERCP was registered. AEs, specifi cally post-procedural pancreati ti s (OR: 1.83; p=0.036) was higher 
for FC-SEMS than U-SEMS.

Conclusion: In real-world clinical practi ce, PS adopti on is sti ll high despite guidelines’ recommendati ons. SEMS pro-
vide longer patency, whilst each SEMS design has pros- and cons- deserving further prospecti ve, comparati ve eval-
uati on. (NCT05395013)
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Re-shaping the pancreati c cancer tumour microenvironment: the metastasis suppressor 
NDRG1 inhibits pancreati c cancer exosome biogenesis, packaging and release
Jiawei Chang1, Shafi  Alenizi2, Winston Lay2, Elham Beheshti 2, Zaklina Kovacevic1
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Abstract

Background: Pancreati c cancer (PaC) cells can re-program surrounding stromal cells, including cancer associated 
fi broblasts (CAFs), to produce cytokines and extracellular matrix (ECM) proteins that fuel cancer growth, metastasis 
and form a barrier to current chemotherapies. Recent studies revealed that extracellular vesicles (EV) are a key me-
diator of communicati on between PaC cells and CAFs, contributi ng to chemotherapeuti c resistance. We discovered 
that the metastasis suppressor N-myc down-stream regulated gene 1 (NDRG1) potently inhibits communicati on be-
tween PaC cells and CAFs. Herein, we investi gate for the fi rst ti me the eff ect of NDRG1 on the biogenesis, secreti on 
and functi onal eff ects of EVs produced by PaC cells.

Methods: Using gradient ultracentrifugati on, we isolated and characterised small and large EVs from PaC cells sta-
bly over-expressing wild-type NDRG1 (WT-NDRG1), mutant NDRG1 which lacks the protein-binding region (ΔCAP-
NDRG1), or vector control (VC). EV cargo from the VC, WT-NDRG1 and ΔCAP-NDRG1 expressing PaC cells was ex-
amined using quanti tati ve proteomics. PaC derived EVs were cultured with CAFs and immune cells to determine 
their functi onal eff ects on these key TME components. The eff ect of NDRG1 on key endosomal/lysosomal traffi  cking 
proteins, including endosomal sorti ng complexes required for transport machinery (ESCRT) and Rab GTPases, which 
control EV biogenesis and secreti on, were also examined.

Results: We demonstrate that WT-NDRG1 potently att enuated producti on of small EVs (exosomes) from PC cells, 
with the protein binding CAP region being vital for this eff ect. NDRG1 re-programmed the endocyti c pathway in 
PaC cells, diverti ng endosomes towards lysosomal maturati on instead of EV release via direct inhibitory eff ects on 
multi ple Rab GTPase and ESCRT proteins that control EV biogenesis. NDRG1 also substanti ally altered the PaC-de-
rived EV protein cargo, leading to important functi onal eff ects on CAFs and immune cells to reduce their oncogenic 
re-programming.

Conclusion: By altering the endocyti c pathway to favour lysosomal degradati on, NDRG1 potently reduced the pro-
ducti on of EVs and altered their protein cargo. Considering that EVs are a key contributor to oncogenic cross-talk 
between PC cells and surrounding stroma, targeti ng NDRG1 in PC cells may be a promising new approach to “uncou-
ple” PC cells from the TME, enhancing their vulnerability to current chemo and immune-therapies.

O-21
Tunnelling nanotubes provide a route for mutant Kras spreading in pancreati c cancer
Zeen Zhu, Weikun Qian, Zheng Wang
Department of Hepatobiliary Surgery, The First Affi  liated Hospital of Xi’an Jiaotong University, Xi’an, China

Abstract

Background: Over 90% of pancreati c cancer, one of the most lethal tumours, harbour mutant K-RAS, the key onco-
gene on pancreati c cancer initi ati on. Transmission of oncoprotein is regards as the important ways of interacti ng be-
tween cancer cells recently. Tunnelling nanotubes (TNTs) is a newly discovered communicati on structure between 
cells even diff erent types of cells. This study aims to explore the mechanisms of mutant Kras oncoprotein (mKras) 
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transmit via TNTs between pancreati c cancer cells (PCs) and normal acinar cells (ACs), and initi ate its malignant 
transformati on.

Methods: Immunostaining was performed to visualize the distributi on of mutant Kras and Piezo1 expression in PCs 
and ACs. The observati on of TNT formati on and mutant Kras transmission were used by confocal microscopy, scan-
ning electron microscopy and live cell workstati on. In vivo, pancreati c specifi c Piezo1 knockout transgenic mice and 
spontaneous pancreati c cancer transgenic mice were adopted to show the role of Piezo1 on the formati on of TNTs 
and the transmission of mutant Kras between PCs and ACs in vivo.

Result: In this study, we found that TNTs provide an “bridge” for transporti ng mKras from PCs to ACs, driving the 
transformati on of acinar to acinar to ductal metaplasia (ADM) structure. Interesti ng, we found that this process was 
depended on the Piezo1, a mechanosensiti ve protein. Specifi cally, we found that during the progression of pancre-
ati c cancer, Piezo1 is acti vated and is involved in cytoskeletal rearrangement, which regarded as the initi ati on of 
TNTs formati on. When we knocked down Piezo1 in PCs, the number of TNTs between PCs and ACs was signifi cantly 
decreased and the transport of mKras from PCs to ACs was also suppressed. In contrast, the number of TNTs and 
the transport of mKras were signifi cantly increased aft er we treati ng PCs with Yoda1, a Piezo1 agonist. Moreover, 
we found TNTs promoti on eff ect of Piezo1 may be related to its acti vati ng role on AKT/mTOR signalling pathway.

Conclusion: Our data highlighted a newly mechanism of mKras spreading between cells via TNTs, which provided a 
new way for pancreati c cancer cells to induce malignant transformati on of surrounding normal acinar cells.

O-22
Small cyst size and slow growth rate are soothing features in individuals with pancreati c 
cysts undergoing surveillance
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Abstract

Background: Pancreati c mucinous cysts are increasingly discovered on imaging studies performed for unrelated 
conditi ons. Current guidelines do not strati fy surveillance frequency by size, whereas repeti ti ve imaging of (mostly) 
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small cysts imposes a substanti al burden on health care recourses.

Methods: The PACYFIC-study is an internati onal collaborati on that investi gates the yield of pancreati c cyst surveil-
lance, performed at the discreti on of the treati ng physician. We evaluated the risk of high-grade dysplasia (HGD) 
and pancreati c cancer (PC) for diff erent cyst sizes and growth rates, in parti cipants with ≥12 months of follow-up 
from 28 centres.

Results: 1049 of 1955 PACYFIC parti cipants met predefi ned inclusion criteria of this study; mean age 66 years (SD 
10), 63% female, median follow-up 26 months (IQR 25) and number of visits 3 (IQR 2). 197 individuals (19%) had a 
baseline cyst size <10mm, 454 (43%) of 10-19mm, 248 (24%) of 20-29mm, 91 (8.7%) of 30-39mm and 59 (5.6%) of 
≥40mm.

46 individuals (4.4%) developed HGD (n=17) or PC (n=29). Based on a case-control analysis, cysts ≥40mm more oft en 
harboured HGD or PC (14%) than did cysts <20mm (3.1% for <10mm, p=0.002; 2.3% for 10-19mm, p<0.001). The 
prevalence of absolute indicati ons for surgery was higher in individuals with a cyst ≥40mm (12%) than in those with 
cysts 10-19mm (4.4%; p=0.005), yet not higher than the other cyst size groups.

The risk of developing HGD or PC increased with baseline cyst size (HR 1.02 [95% CI 1.01-1.03], p=0.005; indepen-
dent of presence of indicati ons for surgery) and was 2-fold lower in individuals with cysts <20mm, as compared to 
those ≥20mm HR 2.2 [95% CI 1.2-4.0], p=0.01). Individuals with a growth rate of <5mm/year had a 14-fold lower risk 
of HGD/PC, as compared to those with faster growing lesions (HR 14 [95% CI 4.3-48], p=<0.001).

Conclusion: Cysts size <20mm and growth rate <5mm/year are ‘soothing’ features indicati ng a diminuti ve risk of 
malignant progression. For cysts with these features – and without indicati ons for surgery (‘trivial cysts’) – a less 
intensive regime than the currently recommended yearly surveillance may suffi  ce.

O-23
Surveillance for presumed BD-IPMN of the pancreas: stability, size, and age identi fy tar-
gets for disconti nuati on
Giovanni Marchegiani1, Tommaso Pollini1, Anna Burelli1, Carlos Fernandez del Casti llo2, Jin-Young Jang3, Roberto 
Salvia1

1Verona University Hospital, Verona, Italy. 2MGH, Boston, USA. 3SNUH, Seoul, Korea, Democrati c People’s Republic of

Abstract

Background: Currently, most pati ents with branch duct intraductal papillary mucinous neoplasms (BD-IPMN) are of-
fered indefi nite surveillance, resulti ng in health care costs with questi onable benefi ts regarding cancer preventi on. 
This study sought to identi fy pati ents where the risk of cancer is equivalent to an age-matched populati on, thereby 
justi fying disconti nuati on of surveillance.

Methods: Internati onal multi centre study involving presumed BD-IPMN without worrisome features (WF) or high-
risk sti gmata (HRS) at diagnosis who underwent surveillance. Clusters of individuals at risk for cancer development 
were defi ned according to cyst size and stability for at least 5 years, and age-matched controls were used for com-
parison using standardised incidence rati os (SIRs) for pancreati c cancer.

Results: Of 3844 pati ents with presumed BD-IPMN, 843 (22%) developed a WF or HRS aft er a median surveillance 
of 53 (IQR 53) months and 164 pati ents (4.3%) underwent surgery. Of the overall cohort, 1617 pati ents (42%) re-
mained stable without developing WF or HRS for at least 5 years. In pati ents 75 years or older, the SIR was 2.23 
(95%CI 0.45-6.52), and in pati ents 65 year or older with stable lesions below 15mm in diameter aft er 5 years, the 
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SIR was 1.77 (95%CI 0.20-6.39).

Conclusion: The risk of developing pancreati c malignancy in presumed BD-IPMN without WF or HRS aft er 5 years 
of surveillance is comparable to that of the general populati on depending on cyst size and pati ent age. Surveillance 
disconti nuati on could be justi fi ed aft er 5 years of stability in pati ents older than 75 years with cysts < 30 mm, and in 
pati ents 65 years or older who have cysts ≤ 15 mm. 
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Predicti ve clinical and imaging features of high-grade dysplasia in mucinous cysti c neo-
plasms of the pancreas
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Abstract

Background: Mucinous cysti c neoplasms (MCN) are rare cysti c pancreati c lesions with an evidenced malignant po-
tenti al. Although the populati on who bear MCN is well characterised, the natural history of these lesions has not 
been elucidated as well as the risk features of malignancy. In a recent single centre study (Vullierme et al., 2021), 
we identi fi ed imaging features suggesti ng malignant MCN on MRI: 1) ≥ 5mm wall thickness, 2) mural nodule size ≥ 
9 mm, and/or 3) enhancing intra-cysti c septa. The aims of this study were to identi fy clinical malignancy predicti ve 
factors and to validate in a multi centre cohort, the imaging malignancy predicti ve factors identi fi ed previously.

Methods: In this multi centre retrospecti ve study, pati ents who underwent pancreati c resecti on between January 
2008 and December 2021 for MCN were included. Pathological review confi rmed the presence of ovarian-type 
stroma. The preoperati ve imaging (CT and/or MRI) had to be available for a centralized expert radiological review. A 
multi variable logisti c regression was performed to identi fy predicti ve factors of malignancy.

Results: A total of 199 pati ents were included from 13 parti cipant centres. The cohort was consti tuted of 197 
female pati ents (99%) with a median age of 46 (IQR 37-55) years. At diagnosis, 97 pati ents (49%) were asymptom-
ati c. Low-grade dysplasia (LGD) was observed in 167 (84%) pati ents and at least high-grade dysplasia (≥HGD) in 32 
(16%) pati ents, from which 14/32 had invasive carcinoma. The presence of symptoms at diagnosis was signifi cantly 
associated with ≥HGD (p=0.011). Regarding imaging features: ≥ 5mm wall thickness, a mural nodule size of ≥ 9 
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mm and presence of enhancing intra-cysti c septa, were all signifi cantly associated with ≥HGD (p=0.008, p=0.005 
and p=0.014, respecti vely). In multi variate analysis, symptoms at diagnosis (OR 2.66, CI95% 1.08-6.54; p=0.033), 
lesion size ≥4cm (OR 3.23, CI95% 1.03-10.1; p=0.044) and presence of mural nodule (OR 6.17, CI95% 2.62-14.55; 
p<0.0001) were independent predicti ve factors of ≥HGD.

Conclusion: MCN causing symptoms at diagnosis, measuring ≥ 4cm and with a mural nodule in imaging, should be 
addressed for surgical resecti on. The imaging features predicti ve of malignancy, that are confi rmed in this cohort, 
should also be considered in surgical management decisions.

O-25
Long-term outcome of immediate versus postponed interventi on in pati ents with infect-
ed necroti zing pancreati ti s
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Abstract

Background: Pati ents with infected necroti zing pancreati ti s did not benefi t from immediate (<24h) catheter drain-
age in a recent randomised trial. Moreover, pati ents treated with a postponed-drainage approach using anti bioti c 
treatment required fewer invasive interventi ons, and over a third of pati ents were treated without any interventi on. 
However, it is unclear whether these relati ve benefi ts hold over ti me as conservati vely treated pati ents may require 
interventi ons later.

Methods: Between Aug 2015 and Oct 2019, 104 pati ents with infected necroti zing pancreati ti s were randomly 
assigned to either immediate catheter drainage or postponed catheter drainage in the multi centre randomised 
POINTER trial. Here, we re-evaluated all clinical data of pati ents who were sti ll alive aft er the initi al 6-month fol-
low-up. The primary outcome was a composite of death and major complicati ons.

Results: In total, 88 out of 104 pati ents were re-evaluated with a median follow-up of 51 months. Aft er the initi al 
6-month follow-up, the primary outcome occurred in 7 of 47 pati ents (15%) in the immediate-drainage group and 
7 of 41 pati ents (17%) in the postponed-drainage group (relati ve risk [RR] 0.87, 95% confi dence interval [CI] 0.33 
to 2.28; p=0.78). Additi onal drainage procedures were performed in 7 pati ents (15%) in the immediate-drainage 
group versus 3 pati ents (7%) in the postponed-drainage group (RR 2.03; 95% CI 0.56-7.37; p=0.34). New pancreati -
ti s-related death occurred in 2 versus 0 pati ents. In the total follow-up period, the median number of interventi ons 
was 4 in the immediate-drainage group versus 1 in the postponed-drainage group (p=0.001). Eventually, 14 of 15 
pati ents (93%) in the postponed group who were successfully treated in the initi al 6-month follow-up with anti biot-
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ics only without any interventi on, remained without interventi on at the end of the current follow-up. At the end of 
follow-up, pancreati c functi on and quality of life were similar.

Conclusion: Also during long-term follow-up, a postponed drainage approach using anti bioti cs to pati ents with 
infected necroti zing pancreati ti s results in fewer interventi ons as compared to immediate drainage, and should 
therefore be the preferred approach.

O-26
Sarcopenia is associated with pancreati c exocrine insuffi  ciency on laboratory and CT im-
aging fi ndings in pati ents with chronic pancreati ti s
Ryotaro Matsumoto, Kazuhiro Kikuta, Misako Sakano, Hidehiro Hayashi, Akira Sasaki, Tetsuya Takikawa, Shin Hama-
da, Fumiya Kataoka, Takanori Sano, Mio Ikeda, Shin Miura, Kiyoshi Kume, Atsushi Masamune
Division of Gastroenterology, Tohoku University Graduate School of Medicine, Sendai, Japan

Abstract

Background: Sarcopenia has been reported to aff ect the clinical course and prognosis of various diseases including 
chronic pancreati ti s (CP). However, clinical characteristi cs and imaging fi ndings of the CP pati ents complicated with 
sarcopenia remain unclear. 

Methods: In this single-centre cross-secti onal study, 89 cases with defi niti ve CP were enrolled. The skeletal muscle 
mass index (SMI) was measured by transverse computed tomography (CT) images at the third lumbar vertebra (L3). 
Sarcopenia was defi ned according to the cut-off  value proposed by the Japan Society of Hepatology. SMI was also 
measured by bioelectrical impedance analysis method. Body compositi on analysis, grip strength, laboratory data 
including nutriti onal status and pancreati c functi ons, and pancreati c CT imaging fi ndings were compared between 
the CP pati ents with sarcopenia and those without sarcopenia.

Results: Forty-nine of the 89 (55%) pati ents met the criteria for sarcopenia. Pati ents with sarcopenia had lower BMI 
(20.2 vs. 24.0 kg/m2, P <0.001), body fat percentage (20.5 vs. 25.4 %, P =0.009), lower SMI (male: 6.42 vs. 7.50 kg/
m2, P <0.001, female: 4.72 vs 6.41 kg/m2, P =0.005), and grip strength (male: 30.3 vs 36.1 kg, P <0.001, female: 20.1 
vs 24.7 kg, P =0.04). Assessment of nutriti onal status found that total peripheral lymphocyte count (1629 vs. 1965 
/μL, P =0.014) and Controlling Nutriti onal Status score (1.25 vs. 2.06, P =0.023) were worse in pati ents with sarco-
penia. Serum lipase level (28.7 vs. 41.7 U/L, P =0.034) and urinary PABA excreti on rate in the pancreati c functi on 
diagnostant test (63.6 vs. 82.0 %, P =0.013) were lower in the pati ents with sarcopenia. Pati ents with sarcopenia 
had larger main pancreati c duct diameter (5.81 vs. 4.21 mm, P =0.002) and thinner pancreati c parenchyma (7.71 vs. 
10.93 mm, P <0.001), both of which are associated with pancreati c exocrine insuffi  ciency, on pancreati c CT imaging. 

Conclusion: Our results suggest the associati on of sarcopenia with pancreati c exocrine insuffi  ciency in CP pati ents. 
Further studies are warranted to clarify whether proper nutriti onal management would contribute to the improved 
prognosis of CP pati ents with sarcopenia.

O-27
Comparison of diagnosti c rate for type 1 autoimmune pancreati ti s between the Japanese 
clinical diagnosti c criteria and the internati onal clinical diagnosti c criteria
Tsukasa Ikeura1, Kazushige Uchida2, Ayaka Takaori1, Takashi Ito1, Koh Nakamaru1, Masataka Masuda1, Kimi Sumimo-
to1, Shinji Nakayama1, Masaaki Shimatani1, Makoto Takaoka1, Sohei Satoi1, Kazuichi Okazaki3, Makoto Naganuma1
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Abstract

Background: The Internati onal Consensus Diagnosti c Criteria (ICDC) for autoimmune pancreati ti s (AIP) are known 
to show an excellent diagnosti c performance. Recently, the Japanese clinical diagnosti c criteria for AIP (JPS2018), 
revision of the JPS2011, have been published. Our study aimed to clarify the diagnosti c rate for type 1 AIP of the 
JPS2018 by comparing with the JPS2011 and the ICDC.

Methods: One hundred forty-fi ve pati ents in Kansai Medical University hospital who fulfi lled the Japanese clinical 
diagnosti c criteria (defi niti ve, probable, or possible AIP) or the ICDC (defi niti ve, probable, or not otherwise specifi ed 
AIP) were included in the current study. Furthermore, we studied the clinical features of pati ents who were diag-
nosed as AIP based on surgical specimen.

Results: The diagnosti c rates for type 1 AIP (defi niti ve and probable type 1 AIP) in the JPS2018, JPS2011, and ICDC 
were 91%, 82.4%, and 87.6%, respecti vely. One of the reasons why the diagnosti c rate of the JPS2018 was improved 
was the new establishment of a procedure that includes magneti c resonance cholangiopancreatography (MRCP) 
and endoscopic ultrasound-guided fi ne needle aspirati on (EUS-FNA) biopsy in the JPS2018. Six pati ents who were 
classifi ed into defi niti ve/probable AIP according to the JPS2018 were not diagnosed as AIP by applying to the ICDC 
due to the lacks of marked elevati on of serum IgG4 (>2 ti mes upper limit of normal) and administrati on of steroid. 
It was impossible to diagnose 6 pati ents undergoing pancreati c resecti on as AIP according to the JPS 2018 and the 
ICDC because of absence of elevated serum levels of IgG4 and/or typical radiological fi ndings for type 1 AIP.

Conclusion: In the diagnosis of type 1 AIP, the diagnosti c rate of JCDC was superior to that of the ICDC. The histo-
logical diagnosis based on EUS-FNA biopsy ti ssues is required for further improvement of diagnosti c ability for AIP.

O-28
Defeati ng gemcitabine resistance in pancreati c tumours with anti body-based CDA de-
grader
Marie Sorbara, Charlène Lopez, Anaïs Faihy, Laeti ti a Ligat, Pierre Cordelier, Nicolas Bery
Centre de Recherches en Cancérologie de Toulouse, Toulouse, France

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) has a poor prognosis that is notably due to the emergence 
of resistance mechanisms to conventi onal treatments such as chemotherapy. Gemcitabine, a deoxycyti dine ana-
logue, is one of the main chemotherapy drugs used for pati ents with PDAC but resistance mechanisms limit its effi  -
cacy. Among them, cyti dine deaminase (CDA) has been identi fi ed as a key regulator of resistance to gemcitabine by 
promoti ng its deaminati on and inacti vates about 90% of intracellular gemcitabine. Moreover, CDA is overexpressed 
at baseline in PDAC and is predicti ve of gemcitabine effi  cacy in experimental models of PDAC. However, current 
inhibitors targeti ng CDA acti ve site have a poor bioavailability, a limited effi  cacy and/or off -target issues. Hence, to 
target CDA and overcome these resistances, alternati ve therapeuti c strategies need to be explored and we choose 
the specifi city of intracellular anti bodies (i.e. anti bodies expressed in the cells). 

Methods: From a library of single domain anti bodies, we selected anti -CDA anti bodies by phage display. Next, these 
anti bodies were cloned in fusion with an E3 ubiquiti n ligase domain to generate anti body-based degraders. Then, a 
cell-based screening was performed to select functi onal intracellular anti body-based CDA degraders able to deplete 
CDA in cells. Finally, the eff ects of CDA degraders combined or not with gemcitabine on PDAC cells were assessed 
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in vitro and in vivo.

Results: We develop here 2 potent CDA degraders and show their potency to rapidly deplete endogenous CDA 
protein in several PDAC cell lines. Functi onally, CDA degraders decrease gemcitabine’s IC50 and inhibit PDAC cells 
proliferati on by increasing the apoptosis. Finally, using a cell derived xenograft  (CDX) mouse model, we show that 
the combined treatment of CDA degrader and gemcitabine strongly impedes tumour growth.

Conclusion: Collecti vely, CDA degraders are an innovati ve and potent approach to sensiti se PDAC cells and tumours 
to gemcitabine. Future work will be dedicated to the intratumoural delivery of CDA degraders in experimental PDAC 
models, both in vitro and in vivo with the ulti mate goal of bringing these therapeuti c proteins closer to a clinical use.

O-29
Med12 promotes immune evasion by enhancing endogenous retroelements silencing in 
pancreati c ductal adenocarcinoma
YIngying Tang, Jing Xue
Shanghai Jiaotong University School of Medicine, Shanghai, China

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is one of the most lethal cancers with limited treatment 
opti ons, including checkpoint blockade (ICB) immunotherapy. Epigeneti c dysregulati on is a defi ning feature of tu-
mourigenesis and contributes to immune escape. However, litt le is known about whether and how epigeneti c reg-
ulators evade immune surveillance in PDAC.

Methods: To identi fy the factors that modulate immune surveillance, we employed in vivo epigeneti c-focused CRIS-
PR-Cas9 screens in mouse PDAC tumour models engraft ed in either immunocompetent or immunodefi cient mice.

Results: Here, we identi fi ed Med12, a subunit of RNA polymerase II, as a mediator of immune escape in PDAC. In 
a murine PDAC models, Med12 loss eff ecti vely promotes the cytotoxicity of adapti ve immune and sensiti zes to 
immune checkpoint blockade. And the anti -tumour eff ects were largely reversed by depleti ng CD8+ T cells. Mech-
anisti cally, Med12 enhanced H3K9me3 modifi cati on to repress endogenous retroelements. Thus, loss of Med12 
derepressed retroelements, triggered cytosolic RNA-sensing and DNA-sensing pathways and the downstream type I 
interferon pathways, leading to enhanced tumour rejecti on and responses to immune checkpoint blockade. More-
over, Med12 depleti on induced H3K27Ac gain in the Med12-binding domains, further enhancing the interferon-re-
lated genes transcripti on.

Conclusion: Our results demonstrate the role of Med12 in suppressing tumour-intrinsic immunogenicity, thus pro-
viding a potenti al target for immunotherapy of PDAC.
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Abstract

Background: Standard treatment of gastric outlet and Bbliary obstructi on would be surgical gastroenterostomy and 
hepati cojejunostomy (i.e. ‘double bypass’). Endoscopic ultrasound (EUS) has nowadays enabled the creati on of an 
EUS-guided double bypass. However, same-session double EUS-bypass has been described in small proof-of-con-
cept series and lack comparison with surgical double bypass. 

Methods: A retrospecti ve multi centre analysis was performed of all consecuti ve same-session double EUS-bypass 
procedures performed in 5 academic centres. Surgical comparators from the same ti me interval were extracted. Effi  -
cacy, safety, hospital stay, nutriti on and chemotherapy resumpti on, long-term patency and survival were compared.

Results: In total, 154 pati ents were identi fi ed, of which 53 (34.4%) received treatment with EUS and 101 pati ents 
with surgery (65.6%). At baseline, pati ents undergoing EUS exhibited higher ASA scores and a higher median Charl-
son Comorbidity Index (9.0 [IQR 7.0-10.0] vs. 7.0 [IQR 5.0-9.0], p<0.001).

Technical success (96.2% vs. 100%, p=0.117) and clinical success rates (90.6% vs. 82.2%, p=0.234) were similar when 
comparing EUS and surgery. Overall (11.3% vs. 34.7%, p=0.002) and severe adverse events (3.8% vs. 19.8%, p=0.007) 
occurred more frequently in the surgical group. In the EUS group, median ti me to oral intake (0 [IQR 0-1] vs. 6 [IQR 
3-7] day(s), p<0.001) and hospital stay (4.0 [IQR 3-9] vs 13 [IQR 9-22] days, p<0.001) were signifi cantly shorter.

Conclusion: Despite being used in a pati ent populati on with more comorbiditi es, same-session double EUS-bypass 
achieved similar technical and clinical success, and was associated with fewer overall and severe adverse events 
when compared to surgical gastroenterostomy and hepati cojejunostomy.
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Soubeyran1, Jose Luis Neira4, Juan Iovanna1

1Cancer Research Centre of Marseille, Marseille, France. 2University of Michigan, Michigan, USA. 3Medical College of 
Wisconsin, Milwaukee, USA. 4Insti tuto de Biología Molecular y Celular, Universidad Miguel Hernández, Elche, Spain

Abstract

Background: Stress granules (SGs) are membrane-less organelles formed by liquid-liquid phase separati on (LLPS) 
that play a criti cal role in regulati ng RNA metabolism, and protein synthesis, in a wide range of stress responses. 
These granules are required to support pancreati c cancer (PDAC) transformati on, cell survival, growth, and chemo-
therapy resistance, making them an att racti ve target for new cancer therapies. Here we report a novel mechanism 
for SG formati on in response to oncogenic stress induced by KRASG12D, and provide a preclinical proof of concept for 
using small drug inhibitors of this new mechanism to inhibit PDAC initi ati on.

Results: We fi nd that SG formati on in response to KRASG12D requires NUPR1, an intrinsically disordered protein over-
expressed in PDAC. We observed that SGs become enriched in NUPR1 and proteomic interactors involved in RNA 
metabolism, splicing, and transport. By using geneti c and pharmacological tools, we fi nd that inhibiti on of NUPR1 
abolishes the formati on of SGs. Targeti ng NUPR1 with ZZW-115, an inhibitor that binds to residues A33 and T68, 
results in complete inhibiti on of SG formati on in vitro. Moreover, SG inhibiti on deeply disrupts its functi ons such as 
RNA sequestrati on and regulati on of protein synthesis. Consistent with a direct role in SG formati on we fi nd that 
recombinant NUPR1 can undergo liquid-liquid phase separati on in vitro in a concentrati on-dependent manner, be-
ing acti vely involved the residues A33Q and T68Q. In additi on, we demonstrate that NUPR1 overexpression, but not 
mutants at positi ons A33Q/T68Q, is suffi  cient for triggering SG formati on in cells, highlighti ng the signifi cant role 
of this protein in the development of these structures. We further reveal that SGs inhibiti on by ZZW-115 induces 
cell death in a concentrati on-dependent manner in the KrasG12D-acti vated cells, while silencing the expression of this 
oncogene makes these cells resistant to ZZW-115-treatment. Meanwhile, inhibiti on of SG formati on with ZZW-115 
in Pdx1-Cre; LSL-KrasG12D mice completely blocks the developed of pancreati c intraepithelial neoplasia (PanINs), in-
dicati ng that SG formati on is necessary for PDAC development induced by the oncogenic KrasG12D.

Conclusion: Our study provides new insights suggesti ng that targeti ng SGs can be uti lised as a syntheti c lethality 
therapeuti c strategy in mutated KrasG12D-dependent tumours to develop new therapies against PDAC.

O-32
Total pancreatectomy with islet autotransplantati on as an alternati ve to high-risk pan-
creatojejunostomy aft er pancreati coduodenectomy: a prospecti ve randomised trial
Gianpaolo Balzano1, Alessandro Zerbi2,3, Francesca Aleotti  1, Giovanni Capretti  2,3, Raff aella Melzi1, Nicolò Pecorelli1, 
Alessia Mercalli1, Rita Nano1, Paola Magistretti  1, Francesca Gavazzi2, Francesco De Cobelli1,4, Dario Poretti  2, Marina 
Scavini1, Chiara Molinari1, Stefano Partelli1,4, Stefano Crippa1,4, Paola Maffi  1, Massimo Falconi1,4, Lorenzo Piemonti 1,4
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Background: Criteria to predict the risk of Post-Operati ve Pancreati c Fistula (POPF) occurrence aft er pancreati codu-
odenectomy (PD) are available. However, even when a high risk of POPF is predicted, total pancreatectomy (TP) is 
not currently accepted as an alternati ve to PD, because of its severe consequences on glycaemic control. Combining 
Islet AutoTransplantati on (IAT) with TP may miti gate such consequences. The aim of this study was to compare PD 
and Total Pancreatectomy with Islet AutoTransplantati on (TP-IAT) in pati ents at high risk of POPF.

Methods: This is a randomised, open-label, controlled, bicentric trial (NCT01346098). Candidates for PD with a high-
risk of fi stula of the pancreati c anastomosis (i.e., soft  pancreas and duct diameter ≤3 mm) were randomly assigned 
(1:1) to undergo either PD or TP-IAT. The primary endpoint was the incidence of complicati ons within 90 days aft er 
surgery.

Results: Between 2010 and 2019, 61 pati ents were assigned to PD (n=31) or TP-IAT (n=30). In the intenti on-to-treat 
analysis, morbidity rate was 90·3% aft er PD and 60% aft er TPIAT (p=0·008). According to complicati ons’ severity, 
PD was associated with an increased risk of grade ≥2 [OR 7·64 (95% CI 1·35-43·3), p=0·022], while the OR for grade 
≥3 complicati ons was 2·82 [(95% CI 0·86-9·24), p=0·086]. Aft er TP-IAT, the postoperati ve stay was shorter [median 
10·5 vs 16·0 days; p<0·001). No diff erences were observed in disease-free survival, site of recurrence, disease-spe-
cifi c survival and overall survival. TP-IAT was associated with a higher risk of diabetes [HR 9·1 (95% CI 3·76-21·9); 
p<0·0001], but most pati ents maintained good metabolic control and showed sustained C-pepti de producti on over 
ti me. 

Conclusion: TP-IAT may become the standard treatment in candidates for PD, when a high risk of POPF is predicted.

O-33
The eff ect of neoadjuvant chemoradiotherapy on the immune profi le of pancreati c duc-
tal adenocarcinoma: in-depth analysis of the PREOPANC-1 randomised controlled trial
Diba Lati fi 1, Willem de Koning1, Sjoerd van der Burg2, Casper H.J. van Eijck3, Dana A.M. Mustafa4, The Dutch Pancre-
ati c cancer group5

1Erasmus MC, Rott erdam, Netherlands. 2Leiden MC, Leiden, Netherlands. 3Erasmus MC, Rott erdam,, Netherlands. 
4Rott erdam, Rott erdam, Netherlands. 5Erasmsus MC, Rott erdam, Netherlands

Abstract

Background: The randomised phase III trial (PREOPANC-1) that was performed in 16 centres in the Netherlands 
compared the eff ects of preoperati ve chemoradiotherapy (Gemcitabine and 2.4 Gy radiati on) versus immediate 
surgery for resectable and borderline resectable pancreati c cancer. The outcomes of the secondary endpoints and 
predefi ned subgroup analyses suggest an advantage of the neoadjuvant approach. The aim of the present study was 
to investi gate the changes in the immune microenvironment and infi ltrati on caused by the neoadjuvant treatment.

Methods: To that aim, we collected formalin-fi xed, paraffi  n-embedded pancreati c cancer samples from all centres 
that parti cipated in the PREOPANC -1 trial. We performed targeted gene expression using the PanCancer Immune 
Profi ling panel of NanoString.

Results: Comparing 50 samples of the pati ent who were subjected to neoadjuvant treatment to 46 treatment-naïve 
samples showed a disti nct geneti c profi le induced by the neoadjuvant therapy. More than 250 immune-related 
genes were signifi cantly diff erenti ally expressed between the two groups of samples. The results indicate that neo-
adjuvant therapy resets the innate immune acti vati on in the ti ssue samples. A signifi cantly higher infi ltrati on of 
CD14+, CD33+, CSF1R+, and CD163+, MRC1+ cells was found in samples of the neoadjuvant arm. In contrast, B cells 
and various subtypes of T cells like CD8+ and FOXP3+ showed a signifi cant decrease in the same samples. Pathway 
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analysis revealed that the neoadjuvant treatment sti mulated the expression of genes related to complement acti va-
ti on, chemotaxis, and wound repair, while genes related to lymphocyte acti vati on and adapti ve immune responses 
were dominant in the treatment-naïve arm.

Conclusion: In conclusion, this is the fi rst comprehensive study to describe the immune-molecular changes as a 
result of neoadjuvant therapy in a randomised clinical trial. The results reveal the enrichment of the myeloid com-
partment following neoadjuvant therapy which was signifi cantly associated with a survival benefi t for the pati ents. 
Studying the personalised eff ect of neoadjuvant therapy will guide choosing the appropriate combined therapy for 
pancreati c cancer.

O-34
How a PI3K interactor drives PDAC chemoresistance and metastasis while paving the way 
for PI3K-targeted therapy
Andrea Costamagna1, Paola Cappello2, Francesco Novelli2, Elisa Giovannetti  3, Miriam Marti ni1

1University of Torino, Molecular Biotechnology and Health Sciences, Torino, Italy. 2University of Torino, Laboratory 
of Tumour Immunology, Centre for Experimental Research and Medical Studies, Torino, Italy. 3Amsterdam University 
Medical Centres, Department of Medical Oncology, Cancer Centre Amsterdam, Amsterdam, Netherlands

Abstract

Background: Pancreati c cancer is a major challenge in cancer treatment today. The initi al steps towards invasive 
pancreati c cancer involve acti vati ng Kras mutati ons and acti vati on of the PI3K/AKT pathway. It is unclear which 
signalling pathways allow these early cancer cells to gain metastati c abiliti es aft er Kras acti vati on, giving rise to the 
early metastati c spread observed in pancreati c cancer and leading to the high recurrence rates seen in operable 
PDAC pati ents. Recently, we found that the p130Cas protein plays a pivotal role in acti vati ng the PI3K-AKT pathway 
downstream of mutant Kras. We believe that p130Cas is key to acti vati ng the PI3K-AKT pathway and enabling met-
astati c properti es of pancreati c cancer cells.

Methods: Mouse models of PDAC (KrasG12D/Trp53R172H/CrePdx1 and KrasG12D/CrePdx1) were crossed with 
mouse strain carrying p130Cas fl oxed alleles. Functi onal 3D in vitro and in vivo experiments were performed with 
murine primary PDAC cells.

Results: We found that p130Cas is required for the acti vati on of the PI3K-AKT pathway downstream of mutant Kras, 
which promotes acinar metaplasia and tumour progression. We discovered that p130Cas binds to the PI3K-p85 
regulatory subunit, thereby releasing its inhibitory eff ect on the PI3K-p110 catalyti c subunit and allowing full acti va-
ti on of the PI3K-AKT pathway. Analysis of RNAseq datasets revealed that circulati ng tumour cells from pati ents with 
metastati c PDAC display a signifi cant upregulati on of the p130Cas gene and PI3K-AKT gene signature, suggesti ng a 
crucial role of this axis in promoti ng metastasis. We demonstrated that p130Cas levels control the ability of PDAC 
cells to grow as 3D organoids and their metastati c potenti al in an in vivo zebrafi sh model. We observed that organ-
oids with higher p130Cas levels are more resistant to gemcitabine and that these cells are addicted to p130Cas-de-
pendent PI3K-AKT acti vati on, as the inhibiti on of the pathway has a signifi cant impact on cells with high levels of 
p130Cas.

Conclusion: Our data suggests that the p130Cas-PI3K pathway contributes to both primary tumour chemoresis-
tance and metastati c cell chemoresistance. Eliminati on of p130Cas-dependent cells with PI3K inhibitors may pres-
ent a novel therapeuti c opportunity to target specifi cally aggressive metastati c cancer cells escaping from primary 
tumour or already in circulati on and may potenti ally interrupt the way of tumour metastasis.
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Abstract

Background: Pancreati c cancer is a deadly disease with the highest mortality rate. This is because there are no ef-
fi cacious treatment opti ons for pancreati c cancer. We previously developed a promising drug candidate, ZZW-115, 
a trifl uoperazine-derivate, for the treatment of pancreati c cancer. ZZW-115 binds and inhibits the nuclear protein 1 
(NUPR1), a stress-related protein essenti al for pancreati c cancer development and progression. However, the clini-
cal translati on of ZZW-115 appeared limited because it could bind to the potassium channel hERG, thus causing the 
potenti al risk of cardiotoxicity when administered to pati ents. As such, there is an urgent need to identi fy a novel 
and safe NUPR1 inhibitor.

Methods: We fi rst applied a fl uorescence thermal-denaturati on approach-based screening on 10000 compounds 
(Maybridge chemical library) and 28 compounds were identi fi ed as binding to NUPR1. We systemati cally analysed 
the cytotoxic eff ect in vitro and identi fi ed AJO14 as a lead compound. We further studied this lead compound to 
test its anti cancer acti vity in vivo using the Mia-PaCa-2 cell-based xenograft s mouse model. We also assessed its 
hERG binding ability and dissected its mechanism of acti on. Finally, we applied an AI-based approach to improve 
the structure of the AJO14 to increases its anti cancer effi  ciency, to opti mize its safety and improving its biochemical 
characteristi cs such as its solubility.

Results: Among the 28 NUPR1 binding compounds identi fi ed in our screening AJO14 was retained because its low 
IC50 on several PDAC-derived cells and its absence of binding to the hERG channel. In additi on, we found that 
AJO14 showed an excellent dose-dependent tumour reducti on acti vity on xenograft ed mice. Mechanisti cally, we 
demonstrated that AJO14 induced cell death mainly through apoptosis and necrosis, accompanied by a mitochon-
drial catastrophe followed by a strong metabolism failure with a decrease in ATP producti on. This process seems to 
be mediated by hyperPARylati on since it could be reversed by Olaparib. Finally, we tried to improve the compound 
using an AI-based approach and among the 55 candidates proposed and tested 6 showed a signifi cant gain of effi  -
ciency and have been retained for further studies.

Conclusion: Collecti vely, AJO14-derived compounds are new potent NUPR1 inhibitors to treat pancreati c cancer 
without cardiotoxicity.
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Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is characterised by pronounced intratumoural nerve growth, 
neural invasion and neuro-infl ammati on. In our preliminary analysis, we demonstrated mutual trophic eff ects be-
tween myeloid derived suppressor cells (MDSCs) and dorsal root ganglia (DRG) neurons, which suggest a hitherto 
unconsidered, immunosuppressive role for sensory neurons in PDAC. To elucidate the role of neuron-mediated im-
mune suppression, we characterised the transcripti onal profi le of DRG neurons innervati ng tumour bearing mouse 
pancreata using spati al transcriptomics.

Methods: DRG isolati on and FFPE block preparati on were performed from geneti cally engineered (Ptf 1a-Cre; LSL-
Kras+/G12D [KC], Ptf 1a-Cre; LSL-Kras+/G12D; Trp53+/fl  [KPC], and Ela-TGFα; Ptf 1a-Cre; Trp53fl /fl ; RelAfl /fl  [TPAC] 
mouse models) and surgically induced (orthotopic KPC cell implantati on and electroporati on) mouse models of 
PDAC. The DRG neurons were subject to spati al transcriptomic profi ling at the NanoString GeoMx Digital Spati al 
Profi ling Technology.

Results: In our spati al transcriptome analysis, we identi fi ed an enriched expression of proteins related to endopep-
ti dase inhibiti on pathway in tumour DRGs compared to their age-similar controls. Two of the most enriched ones 
of these molecules among KPC and TPAC DRGs were Wfi kkn2 (fold change= 1,77 & p< 0,01 for KPC; fold change= 
1,73 & p< 0,01 for TPAC) and Serpinb9b (fold change= 1,61 & p< 0,01 for KPC; fold change= 1,71 & p<0,01 for TPAC), 
both previously shown to regulate immune evasion in cancer (1, 2, 3). Furthermore, we also detected an altered ex-
pression of other immunomodulatory pathways, including the chemokine binding. For instance, CXCL15 was highly 
enriched in both KPC (fold change= 1,45 & p=0,04) and TPAC (fold change= 1,77 & p< 0,01) DRG samples. Taking 
the known MDSC recruiti ng role of this protein into account (3), its upregulati on in tumour DRGs is another strong 
indicati on for the immunosuppressive role neurons play in PDAC.

Conclusion: Our spati al transcriptomic analysis of DRGs creates a broad perspecti ve on the diverse roles neurons 
can play in PDAC and the immunomodulati on. Further functi onal and mechanisti c studies of targets of interest in 
PDAC will uncover the true translati onal potenti al of targeti ng sensory neurons for tumour control in PDAC.

O-37
The Italian Registry of Families At Risk of Pancreati c Cancer (IRFARPC): Long-term results 
of a prospecti ve, multi centre trial
Fabio Casciani1, Salvatore Paiella1, Gabriele Capurso2, Silvia Carrara3, Erica Secchetti  n1, Alessandro Zerbi3, Isabella 
Frigerio4, Raff aele Pezzilli5, Massimo Falconi2
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Abstract

Background: Pancreati c cancer (PC) surveillance of high-risk individuals is diff using worldwide. It aims at anti cipat-
ing PC diagnosis in a pre-clinical stage. In 2015 the Italian Registry of Families At Risk of Pancreati c Cancer (IRFARPC) 
was created. We herein report yield, outcomes, and harms seven years aft er the registry incepti on.

Methods: High-risk individuals (subjects with family history –“FPC”- or with geneti c predispositi on with/without 
family history – Mutati on carriers, “MC”) have been enrolled in 18 Centres. They underwent magneti c resonance 
with cholangiopancreatography or endoultrasonography on annual basis. The yield and harms of surveillance were 
analysed. NCT04095195.

Results: During the study period (June 2015 – September 2022), 679 individuals were enrolled. Of these, 524 
(77.2%) underwent at least a baseline imaging and represented the study populati on. Median age was 53 (IQR 14). 
FPC accounted for 75.6% of subjects enrolled. Only 69 (17.2%) of them were tested for at least a PC predispositi on 
gene, and among such fi ve (7.2%) individuals were revealed as harbouring pathogenic / likely pathogenic mutati ons 
(three ATM, one BRCA-1, and one BRCA2). Of the 93 consti tuti ng the MC group with family history, a predominance 
of BRCA2 and p16/CDKN2A was reported (40.9% and 30.1%, respecti vely. 

Three-hundred-twenty-eight individuals (62.6%) were followed-up aft er the fi rst evaluati on. A total of 1,340 outpa-
ti ent visits (median two visits/subject) were recorded. The rate of adherence to the annual surveillance was 79.9%, 
83.1%, 85.3%, 90.9%, 100% for the second, third, fourth, fi ft h and sixth surveillance rounds, respecti vely.

Overall, malignant (n=7) and pre-malignant (1 PanIN3) lesions were found in eight individuals (1.5%). In 4 PC cases, 
a geneti c background was present. Two of the 7 PC were Stage I; fi ve and two were prevalent and incident cases, 
respecti vely. Six pancreati c neuroendocrine tumours (one resected) and one overtreatment (a low-grade mixed-
IPMN) are reported as well. Pancreati c cysts did not signifi cantly increase in size during surveillance. Median overall 
and disease-free survival of resected PC pati ents were 18 and 12 months (95%CI not computable).

Conclusion: PC surveillance in a fully public healthcare system is feasible, safe, and can lead to early PC diagnosis.

O-38
The impact of transcripti onal subtyping on pathological staging and therapy response of 
pancreati c cancer
Michael Guenther1,2, Sai Agash Surendran1, Michael Haas3, Volker Heinemann3, Michael von Bergwelt-Baildon3,2, 
Jutt a Engel4, Jens Werner5, Stefan Boeck3,2, Steff en Ormanns1,2

1Insti tute of Pathology, Faculty of Medicine, Ludwig-Maximilians-University, Munich, Germany. 2German Cancer 
Consorti um (DKTK), partner site Munich, Munich, Germany. 3Department of Internal Medicine III, Grosshadern Uni-
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Abstract

Background: Loss of GATA6 or HNF1A and increased expression of KRT81 in pancreati c cancer (PDAC) is associated 
with increased malignancy. Its eff ect on outcome of gemcitabine-based treatment of pancreati c cancer and on tra-
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diti onal staging criteria has not been studied yet.

Methods: The prognosti c impact of GATA6 and combined KRT81 / HNF1A expression by immunohistochemistry was 
examined in the tumour ti ssue of 139 pati ents with advanced PDAC treated within the AIO-PK0104 trial or transla-
ti onal trials as well as in the specimens of 411 pati ents resected for PDAC. The fi ndings were validated using RNAseq 
data of 178 resected PDAC pati ents.

Results: In the advanced PDAC cohorts, 39.6 % of all samples showed high GATA6 expression, which was not as-
sociated to progression-free survival (PFS, HR 0.65, p<0.21) and overall survival ti mes (OS, HR 0.34, p= 0.34) in 
the gemcitabine-based treated pati ents. Instead, pati ents with GATA6 low tumours showed signifi cantly improved 
survival when treated with gemcitabine-based chemotherapy (HR 0.60, p=0.04). Similar results were obtained for 
the combinati on of KRT81 and HNF1A. In the resected PDAC cohort, 54.5 % of all samples showed low GATA6 ex-
pression, which conferred signifi cantly longer disease-free survival ti mes (DFS, HR 0.52, p<0.001) and OS ti mes (HR 
0.44, p<0.001) restricted to pati ents treated with adjuvant gemcitabine. Similar results were obtained by KRT81 and 
HNF1A expression. RNAseq data from the validati on cohort confi rmed the fi ndings. Moreover, based on molecular 
subtype, diff erent parts of the TNM staging criteria infl uenced independently the outcome of the pati ents. Margin 
status only impacted on outcome in GATA6 low or KRT81 positi ve tumours. 

Conclusion: The assessment of the transcripti onal subtype based on expression of GATA6 or combinati on of KRT81 
and HNF1A may serve as a marker for therapy strati fi cati on for gemcitabine-based palliati ve and adjuvant chemo-
therapy in PDAC and could be used to inform clinical therapy decisions.

O-39
Early versus late removal drainage in pati ents who underwent pancreati c resecti on: a 
comprehensive systemati c review and meta-analysis using trial sequenti al analysis
Claudio Ricci1,2, Davide G Grego2, Laura Alberici1, Carlo Ingaldi1, Stefano Togni2, Ermenegilda De Dona2, Riccardo 
Casadei2

1Division of Pancreati c Surgery, IRCCS Azienda Ospedaliero-Universitaria Di Bologna, Bologna, Italy. 2University of 
Bologna, Bologna, Italy

Abstract

Background: The superiority of EDR versus LDR aft er pancreati c resecti on has never been demonstrated. The study 
aims to compare early drainage removal (EDR) versus late (LDR) aft er pancreati c resecti on.

Methods: A systemati c review was performed to identi fy RCTs comparing EDR versus LDR aft er pancreati c surgery. 
A meta-analysis was carried out using a random-eff ects model and trial sequenti al analysis. The criti cal endpoints 
were major morbidity, percutaneous re-drainage, relaparotomy, and clinically relevant post-operati ve pancreati c 
fi stula (CR-POPF). Haemorrhage (PPH), delayed gastric emptying (DGE), length of stay (LOS), and readmission rates 
were also evaluated. Risk rati os (RRs) and mean diff erences (MDs) with a confi dence interval of 95 % (CI) were cal-
culated. Type I and Type II errors were excluded comparing the accrued sample size (ASS) with the required sample 
size (RIS). When RIS is superior to ASS, type I or II errors can be hypothesised.

Results: ASS was 786 for all endpoints except DGE (711 pati ents available). The major morbidity (RR=0.44; 0.23 to 
0.83, CI) was lower in EDR groups. This result was not at risk of type I error (RIS=598). The CR-POPF rate was lower 
in EDR than in the LDR group (RR=0.36), but this diff erence is not stati sti cally relevant (0.11 to 1.13, CI). The RIS to 
confi rm or exclude these results can be reached by randomizing 262 pati ents. The need for percutaneous drainage, 
relaparotomy, PPH, DGE, and readmission rates was similar between the two groups. The related RISs were higher 
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than ASS, and type II errors cannot be excluded. LOS was inferior in EDR than in the LDR group (MD= -2.10; -2.99 to 
-1.21, CI). The RIS was 770, and type I errors can be excluded.

Conclusion: EDR, compared to LDR, is associated with lower major morbidity and shorter LOS. These results are 
robust and not at risk of type I errors.

O-40
Pharmacotyping, response predicti on and tumour evoluti on in pancreati c cancer organ-
oids
Johann Gout1, Yazid J Resheq2, Jessica Merkle3, Thomas Ett rich2, Lukas Perkhofer1,4, Thomas Seuff erlein2, Alexander 
Kleger1,3,4

1Insti tute of Molecular Oncology and Stem Cell Biology, Ulm University Hospital, Ulm, Germany. 2Internal Medicine 
I, Ulm University Hospital, Ulm, Germany. 3Core Facility Organoids, Ulm University, Ulm, Germany. 4Division of Inter-
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Abstract

Background: Pancreati c cancer (PC) is characterised by an aggressive biology and high tumour heterogeneity caus-
ing considerable variati ons in therapy response. Pati ent-derived organoids (PDOs) refl ect parental tumour features 
and represent a powerful preclinical tool to predict drug response and harness personalised treatment.

Methods: We have derived >40 PDOs from treatment-naïve and pre-treated PC pati ent primary tumour and me-
tastases with a reliable effi  cacy. Drug response was evaluated using a cytotoxicity assay. Using Jenks natural breaks 
classificati on method, we clustered PDO responses (AUCs) and correlated it to pati ent response. A limited set of 7 
PDO pairs were derived from the same pati ents at two disti nct ti me points, followed by pharmacotyping and whole 
exome sequencing (WES).

Results: The implementati on of an automated pipetti  ng system and the subsequent miniaturizati on of drug screen-
ings enhanced our process capacity, conferring the possibility to extend our panel to approved targeted substances 
and reducing the ti me before pharmacotyping. Following up our feasibility trial (Beutel, 2021), we validated the 
model accuracy in real-life in a higher number of PC pati ents. Our model allowed overall a successful drug-response 
predicti on in naïve pati ents with an accuracy of 85.7% for fi rst and second-line regimens. Predicti on power was low-
er in pre-treated pati ents with a precision of 57.1% for subsequent chemotherapy lines. There was a trend towards 
a bett er performance of our system in prognosti cati ng chemoresponsiveness vs unresponsiveness (89.5% vs 68.8%). 
Finally, administrati on of a regimen predicted to be effi  cient translated into a longer progression-free survival. The 
access to longitudinal biopsies allowed to conduct WES on 14 PDOs to capture a comprehensive geneti c profi ling 
over the ti me of treatment, notably revealing a CHEK2-mutated pati ent responding over ti me upon PARP-inhibitor 
maintenance therapy, in line with our PDO-based predicti on, further highlighti ng the robustness of our method and 
algorithm. WES revealed a lower mutati onal burden und lower amount of nonsynonymous mutati ons upon chemo-
therapy. Tracking clonal evoluti on also revealed therapy-linked changes.

Conclusion: Overall, we report a robust and clinically-relevant preclinical tool for drug-response predicti on, paving 
the way towards a PDO-based true precision medicine in clinical routi ne. Finally, WES of longitudinally-resolved PDO 
samples from the same pati ent under therapy unravelled geneti c changes.
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Sven Mieog1, Saskia Luelmo1, Hans Morreau1, Thomas Potjer1, Akin Inderson1, Jurjen Boonstra1, Hans Vasen1, Jeanin 
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Abstract

Background: Recent pancreati c cancer surveillance programs of high-risk individuals have reported improved out-
comes. This study assessed to what extent outcomes of pancreati c ductal adenocarcinoma (PDAC) in pati ents with 
a CDKN2A/p16 pathogenic variant (PV) diagnosed under surveillance are bett er as compared to PDAC pati ents di-
agnosed outside surveillance.

Methods: In a propensity score matched cohort using data from the Netherlands Cancer Registry (NCR), we com-
pared resectability, stage and survival between pati ents diagnosed under surveillance with non-surveillance PDAC 
pati ents. Survival analyses were adjusted for potenti al eff ects of lead ti me.

Results: Between January 2000 and December 2020, 43 762 pati ents with PDAC were identi fi ed from the NCR. 
Thirty-one pati ents with PDAC under surveillance were matched in a 1:5 rati o with 155 non-surveillance pati ents 
based on age at diagnosis, sex, year of diagnosis, and tumour locati on. Outside surveillance, 5.8% of the cases had 
stage I cancer, as compared to 38.7% of surveillance PDAC pati ents (OR 0.09; 95% CI, 0.04 – 0.19). In total, 18.7% of 
non-surveillance pati ents vs. 71.0% of surveillance pati ents underwent a surgical resecti on (OR 10.62; 95% CI, 4.56 
– 26.63). Pati ents in surveillance had a bett er prognosis, refl ected by a 5-year survival of 32.4% and a median overall 
survival (OS) of 26.8 months vs. 4.3% 5-year survival and 5.2 months median OS in non-surveillance pati ents (HR 
0.31, 95% CI 0.19 – 0.50). For all adjusted lead ti mes, survival remained signifi cantly longer in surveillance pati ents 
than in non-surveillance pati ents. 

Conclusion: Surveillance for PDAC in carriers of a CDKN2A/p16 PV results in earlier detecti on, increased resectability 
and improved survival as compared to non-surveillance PDAC pati ents.

O-42
Pancreati ti s - Microbiome As Predictor of Severity (P-MAPS): a prospecti ve internati onal 
multi centre translati onal study
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Abstract

Background: Acute pancreati ti s (AP) is an infl ammatory disorder that causes a considerable economic health bur-
den. While the majority of AP shows a mild clinical course, about 10% of pati ents have moderate or severe disease 
with major local and systemic complicati ons and a prolonged hospital stay.  Sti ll there is a lack of early biomarkers of 
severity while multi ple complicated scoring systems fail to predict the course of disease. Here, we aim to investi gate 
the role of the microbiome to predict the course of AP at admission.

Methods: 450 pati ents were prospecti vely enrolled in 16 centres from 8 European countries. Buccal and rectal 
swabs were collected to analyse the microbiome of AP pati ents within the fi rst 72h of hospital admission. All sam-
ples were sequenced with Oxford Nanopore Technologies (ONT) a method belonging to 3rd generati on of sequenc-
ing. Primary endpoints are the associati on of orointesti nal microbiome with revised Atlanta classifi cati on and sever-
ity. Secondary endpoints are the associati on with mortality and length of hospital stay.

Results: In total, 832 samples from 424 pati ents were sequenced, 26 pati ents met exclusion criteria. Aft er normal-
izati on of microbial data 409 buccal samples and 391 rectal samples remained for subsequent analysis. Signifi cant 
diff erences were observed in beta diversiti es for all primary endpoints, rev. Atlanta classifi cati on (Bray Curti s, p-val-
ue 0.009**) and severity (Bray Curti s, p-value 0.008**) and for all secondary endpoints, mortality (Bray Curti s, 
p-value 0.006**) and length of hospital stay (Bray Curti s, p-value 0.043*) in rectal but not buccal swabs. Notably, 
these results remain signifi cant aft er factoring in 74 potenti al confounding variables as alcohol consumpti on, smok-
ing status, and anti bioti c intake. No diff erences were observed in alpha-diversity. Classifi ers are built with diff erent 
abundant taxa.

Conclusion: The rectal microbiome has the ability to predict the course of acute pancreati ti s at admission of the 
pati ent.

O-43
Prognosti c signifi cance of nodal micrometastases in pati ents with non-functi oning pan-
creati c neuroendocrine tumours (NF-PanNETs) - a survival analysis from a prospecti ve 
observati onal study
Valenti na Andreasi, Stefano Partelli, Marco Schiavo Lena, Francesca Muff atti  , Anna Batti  stella, Domenico Tamburri-
no, Nicolò Pecorelli, Stefano Crippa, Gianpaolo Balzano, Claudio Doglioni, Massimo Falconi

San Raff aele Scienti fi c Insti tute, Milan, Italy

Abstract

Background: Nodal metastases (N+) are one of the most powerful predictors of disease recurrence aft er surgery for 
non-functi oning pancreati c neuroendocrine tumours (NF-PanNETs). However, the prognosti c role of nodal metasta-



38

Orals
ses <5 mm, defi ned as micrometastases, has been poorly investi gated so far. The aim of this study was to compare 
clinico-pathological features and survival outcomes between pati ents with NF-PanNETs without nodal involvement 
(N0), with nodal micrometastases (microN+) and with nodal metastases (macroN+).

Methods: Consecuti ve pati ents who underwent a formal pancreati c resecti on for NF-PanNETs at San Raff aele Hospi-
tal (Milan, Italy) between 2018 and 2021 and were enrolled in the DETECTYON trial were considered (NCT03918759).

Results: Overall, 100 pati ents were included. Of these, 58 had N0 PanNETs, 15 had microN+ and 27 had N+. Pati ents 
with macroN+ had signifi cantly larger tumours [median 35 mm (IQR 28-47)] as compared to pati ents with microN+ 
[25 mm (IQR 24-35), p=0.040] and N0 neoplasms (26 mm (IQR 18-34), p=0.003]. The rate of G2-G3 neoplasms was 
comparable between pati ents with N0 and microN+ PanNETs (n=26/58 - 45% versus n=4/15 - 27%, p=0.203), where-
as it was signifi cantly higher among subjects with macroN+ tumours (n=21/27 - 78%). Pati ents with microN+ had 
a signifi cantly lower Ki67 index as compared to those with macroN+ [2% (IQR 1-3) versus 6% (IQR 3-9), p=0.003]. 
Pati ents with N0 and microN+ neoplasms had microvascular invasion in 47% of cases (both), as compared to 82% of 
cases in pati ents with macroN+ (p=0.008). Aft er a median follow-up of 37 months, 16 pati ents (16%) experienced 
disease relapse. Pati ents with N0 PanNETs had a 4-year DFS rate of 97% as compared with 88% and 43% in pati ents 
with microN+ (p=0.152) and macroN+ (p<0.001), respecti vely. At multi variable analysis, distant metastases (HR 
5.826, p=0.026) and macroN+ (HR 6.281, p=0.034) were identi fi ed as independent determinants of disease relapse. 

Conclusion: NF-PanNETs with microN+ seem to be associated with a risk of recurrence similar to N0 neoplasms 
upon their removal. MicroN+ may be regarded as a clinico-pathological enti ty separate from macroN+, with a pos-
sible impact on postoperati ve surveillance protocols.

O-44
A basal-like pancreati c cancer molecular subtype can be identi fi ed on EUS-acquired ti s-
sue and is associated to current smoking, lower Ca19.9 expression and worse prognosis
Livia Archibugi1, Pilar Lazzano1, Ruggero Ponz De Leon Pisani1, Matt eo Tacelli1, Piera Zaccari1, Maria Chiara Petrone1, 
Gemma Rossi1, Laura Apadula1, Giuseppe Vanella1, Claudio Sett e2, Claudio Doglioni1, Massimo Falconi1, Michele 
Reni1, Paolo Giorgio Arcidiacono1, Gabriele Capurso1
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Abstract

Background: Two pancreati c cancer(PDAC) transcriptome subtypes have been defi ned (basal-like and classical) that 
seem related to diff erent prognosis. Nevertheless, RNA-extracti on from pancreati c ti ssue is cumbersome and has 
been performed mainly on surgical samples, representati ve of<20% of cases. Most PDAC pati ents undergo endo-
scopic ultrasound (EUS)-guided ti ssue acquisiti on(EUS-TA),but RNA-sequencing on such samples has been rarely 
performed or limited to paraffi  n-embedded samples with low RNA quality. Furthermore, the associati on between 
molecular subtype and pati ent-related factors such as BMI, smoking, drug use, tumour locati on and Ca19.9 expres-
sion is uninvesti gated. Our aim was to correlate PDAC molecular subtypes identi fi ed by RNA-sequencing on EUS-TA 
samples with prognosis and evaluate whether they are associated to pati ents’ factors.

Methods: Consecuti ve pati ents with non-metastati c PDAC who underwent EUS-TA at diagnosis were enrolled in 
a prospecti ve biobanking study with snap-frozen samples. Those with adequate quanti ty and quality of RNA un-
derwent RNA-sequencing with Illumina Nova-Seq.PURIST score was applied to defi ne transcripti onal subtype and 
associati on with pati ent-related factors and overall survival(OS) investi gated. Categorical and conti nuous variables 
were investi gated by Fisher’s exact test or Mann-Whitney test, correlati on analyses with Pearson test.
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Results: In 44/45 samples, RNA was of quanti ty/integrity allowing successful RNA-sequencing. According with 
PURIST score 3 pati ents were classifi ed as basal-like(6.8%) and the other 41 as classical. Basal-like pati ents had a 
signifi cantly lower median OS compared to classical (3 vs 16 months;p=0.01) and a basal-like phenotype was as-
sociated to increased risk of death (HR 7.79; p=0.006). PURIST score also signifi cantly correlated inversely with OS 
(r=-0.6;p=0.0007). Concerning pati ents’ variables, pati ents with basal-like tumours were more frequently current 
smokers (66.6% vs 12.2%; p=0.05) and had a lower baseline Ca19.9 (80 vs 1243 IU/ml; p=0.001). No diff erences 
were found concerning age, gender, BMI, diabetes history, disease stage, tumour locati on, use of aspirin or stati ns. 

Conclusion: Molecular subtype identi fi cati on on EUS-TA PDAC cases at diagnosis is feasible and a basal-like phe-
notype is rare but associated to worse prognosis. Furthermore, current smoking seems to be associated to a more 
aggressive molecular subtype, which in turn does not seem to express a high Ca19.9. Further studies on a larger 
cohort are needed to confi rm such fi ndings.
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EUS-guided detecti ve fl ow imaging (DFI): a new advanced imaging technique for the dif-
ferenti al diagnosis of solid pancreati c tumours
Julio Iglesias-Garcia1,2, Daniel de la Iglesia-Garcia1,2, Jose Lariño-Noia1,2, Patricia Miguez-Sanchez1,2, Yessica Domin-
guez-Novoa1,2, J. Enrique Dominguez-Muñoz1,2
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Abstract

Background: Diff erenti al diagnosis of solid pancreati c tumours (SPT) is a clinical challenge. Development of ad-
vanced imaging techniques associated with EUS, such as elastography and contrast enhancement, has been a step 
forward in this context. EUS-guided detecti ve fl ow imaging (DFI) is a very recent technology allowing the evaluati on 
of microvascularisati on and low-velocity blood fl ow without the need of contrast agents. Aim of our study was to 
evaluate the fi ndings obtained by EUS-DFI in SPT and compare them with contrast enhanced harmonic EUS (CEH-
EUS).

Methods: A prospecti ve, single-centre, observati onal study in pati ents who underwent EUS for the evaluati on of 
SPT was designed. Procedures were performed with a linear echoendoscope (Fujifi lm 740UT) att ached to the ultra-
sound system Ariett a 850. Lesions were characterised according to the vascularizati on patt ern (hypervascular, iso-
vascular and hypovascular) described with both methods. Final diagnosis was based on histology aft er EUS-guided 
biopsy. Data area shown as mean ± SD and percentage.

Results: 28 pati ents were included (mean age 64 years, range 24-88, 15 males). Mean tumour size was 27.5 ± 17.0 
mm. 7 (25%) lesions were located in the head of the pancreas, 15 (53.6%) in the body, 5 (17.9%) in the tail and 1 
(3.6%) in the uncinate process. Final diagnosis was adenocarcinoma in 15 pati ents (53.6%), neuroendocrine tumour 
in 10 (35.7%), infl ammatory mass in 2 (7.1%), and accessory spleen in 1 (3.6%). Agreement regarding the vascular 
patt ern of SPT between CEH-EUS and EUS-DFI was reached in 96.4% of the cases. All adenocarcinomas were hypo-
vascular, infl ammatory masses isovascular, and the accessory spleen hypervascular at both CEH-EUS and EUS-DFI. 
All ten neuroendocrine tumours were hypervascular at CEH-EUS, nine of them (90%) at EUS-DFI.

Conclusion: EUS-DFI allows evaluati ng the microvascular patt ern of SPT with a similar accuracy than CEH-EUS, but 
without the need of using contrast agents.
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Homologous recombinati on-defi cient pancreati c cancer coordinates cancer-associated 
fi broblast programming to support cancer aggressiveness and chemoresistance
Johann Gout1, Elodie Roger1, Eleni Zimmer1, Dharini Srinivasan1, Anna Härle1, Ariel Asuzano1, Michael K Melzer1, 
Lukas Perkhofer1,2, Alexander Kleger1,2

1Insti tute of Molecular Oncology and Stem Cell Biology, Ulm University Hospital, Ulm, Germany. 2Division of Interdis-
ciplinary Pancreatology, Department of Internal Medicine I, Ulm University Hospital, Ulm, Germany

Abstract

Background/Methods: Despite intensive basic and translati onal research, the complex biology of pancreati c ductal 
adenocarcinoma (PDAC) remains a signifi cant challenge and limits overcoming its dismal prognosis. The tumour 
microenvironment (TME) acti vely contributes to PDAC pathogenesis via a dynamic tumour-stroma dialog where 
cancer-associated fi broblast (CAF) subpopulati ons orchestrate TME architecture and modulate disease progression 
and prognosis. Although our understanding of tumour-stroma crosstalk is conti nuously growing, the impact of spe-
cifi c gene mutati ons in the tumour epithelium on the programming of an oncogenic TME remains largely unknown. 
Homologous recombinati on defi ciency (HRD), caused by mutati ons in genes such as ATM, not only promotes PDAC 
aggressiveness, mesenchymal phenotype, and desmoplasti c reacti on but also sensiti zes towards plati num-based 
therapies and PARP1 inhibiti on. To investi gate whether and how HRDness impacts TME biology, we examined mu-
rine ATM- and/or P53-knockout PDACs, as well as human counterpart ti ssues.

Results: Both human and murine systems revealed that ATM status signifi cantly impacts TME compositi on with an 
αSMA+ myCAF enrichment in HRD tumours. Additi onally, secretomics and proteomics investi gati ons demonstrated 
a greater TGFβ release capacity and further in vivo and in vitro analyses a downstream acti vati on of canonical TGFβ 
signalling in CAFs. Additi onal transcriptomic and in vitro analysis suggested a reacti ve oxygen species (ROS)-mediat-
ed phenomenon. Strikingly, we demonstrate in several ex vivo and in vivo models that combinatorial therapy with 
a TGFβRI inhibitor reverses cancer-promoti ng TME remodelling and exacerbates FOLFIRINOX cytotoxic eff ects in 
ATM-defi cient HRD PDAC.

Conclusion: These fi ndings suggest that ATM-defi cient HRD malignant cells mediate a TGFβ-dependent myCAF fate 
switch, in turn promoti ng tumour chemoresistance. Overall, our study conceptualizes how genotype-specifi c tu-
mour-stroma feedback and -forward signalling axes redraft  TME towards a cancer-promoti ng outcome and intro-
duces exploiti ng HRDness-specifi c vulnerabiliti es via multi ple tumour-stroma interference strategies.

O-47
Metf ormin reduces the risk of hypoglycaemia, major cardiovascular events, and all-
cause mortality in pati ents with postpancreati ti s diabetes mellitus: a nati onwide popu-
lati on-based cohort study
Line Davidsen1,2, Morten Hasselstrøm Jensen3, Mathias Ellgaard Cook1,2, Peter Vestergaard4, Asbjørn Mohr Drewes1,2, 
Søren Schou Olesen1,2

1Centre for Pancreati c Diseases and Mech-Sense, Department of Gastroenterology and Hepatology, Aalborg Uni-
versity Hospital, Aalborg, Denmark. 2Department of Clinical Medicine, Aalborg University, Aalborg, Denmark. 3De-
partment of Health Science and Technology, Aalborg University, Aalborg, Denmark. 4Steno Diabetes Centre North 
Denmark, Aalborg University Hospital, Aalborg, Denmark

Abstract
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Background: Postpancreati ti s diabetes mellitus (PPDM) is a frequent complicati on of acute and chronic pancreati ti s 
and is associated with an increased risk of adverse diabetes-related outcomes. Metf ormin may promote benefi cial 
eff ects in pati ents with PPDM, but evidence from large-scale studies is scarce. In a pharmacy-epidemiological study, 
we investi gated the putati ve benefi cial eff ects of metf ormin in pati ents with PPDM.  

Methods: In a Danish nati onwide populati on-based cohort study, we included adults (>18 years) with incident 
PPDM or type 2 diabetes between 2009 and 2018. PPDM was further categorised into acute and chronic subtypes 
(PPDM-A and PPDM-C). Associati ons between metf ormin treatment and severe hypoglycaemia, major adverse car-
diovascular events (MACE), and all-cause mortality were examined across the diabetes subgroups using multi variate 
Cox regression analysis, with metf ormin and insulin treatment as ti me-varying exposures. Results are reported as 
adjusted hazard rati os (HRs) with 95% confi dence intervals (CIs).

Results: We included 222,337 people with new-onset type 2 diabetes and 3781 with PPDM, of whom 2305 were 
classifi ed as PPDM-A and 1476 as PPDM-C. Metf ormin was associated with a lower risk of severe hypoglycaemia 
(adjusted HR 0.42, 95% CI 0.27-0.64, P <0.001), MACE (HR 0.59, 95% CI 0.41-0.85, P 0.048), and all-cause mortality 
(HR 0.57, 95% CI 0.50-0.65, P <0.001) in pati ents with PPDM. Findings remained signifi cant in the PPDM-C subgroup 
across all three outcomes. Treatment with metf ormin was also associated with a reduced risk of severe hypogly-
caemia and all-cause mortality in the PPDM-A subgroup. In additi on, we confi rmed previously observed benefi cial 
eff ects of metf ormin treatment for the type 2 diabetes subgroup.

Conclusion: The use of metf ormin is associated with a lower risk of adverse diabetes-related outcomes and all-cause 
mortality in individuals with PPDM. These fi ndings have important clinical implicati ons and support that metf ormin 
should be used as a glucose-lowering therapy (with or without concomitant insulin) in pati ents with PPDM.

O-48
Sodium valproate causes pancreati c injury in vitro and in vivo via dysregulati on of one 
carbon metabolism
Wenhao Cai1,2, Michael Chvanov1, Muhammad Awais1, Xiaoli Meng3, Diane Latawiec1, Joseph Brown3, Anthony Ev-
ans4, David Criddle1, Shiva Seyed Forootan3, Wei Huang2, Chris Goldring3, Robert Sutt on1

1Liverpool Pancreati ti s Research Group, Insti tute of Systems, Molecular and Integrati ve Biology, University of Liver-
pool, Liverpool, United Kingdom. 2West China Centre of Excellence for Pancreati ti s, Insti tute of Integrated Traditi on-
al Chinese and Western Medicine, West China- Liverpool Biomedical Research Centre, West China Hospital, Sichuan 
University, Chengdu, China. 3MRC Centre for Drug Safety Science, Department of Molecular and Clinical Pharma-
cology, University of Liverpool, Liverpool, United Kingdom. 4Computati onal Biology Facility, University of Liverpool, 
Liverpool, United Kingdom

Abstract

Background: To investi gate the mechanisms of pancreati c sodium valproate (Na-VPA) toxicity in vitro and in vivo.

Methods: Freshly isolated murine pancreati c acinar cells (PACs) were used in vitro to test the toxicity of Na-VPA and 
its major metabolites using plate reader cell death and autofl uorescence assays. Confocal microscopy was applied 
to measure cytosolic calcium signalling, mitochondrial membrane potenti al (MMP), and ti me-lapse cell death path-
way acti vati on in response to Na-VPA. Target metabolites were quanti fi ed by liquid chromatogram mass spectrom-
etry (LC-MS); target mRNA and protein expression were measured by RT-qPCR and western blotti  ng. In vivo, 500 
mg/kg/day Na-VPA was given for 7 days together with four hourly intraperitoneal injecti ons of 50 μg/kg caerulein 
in C57Bl/6 mice. Next generati on mRNA sequencing was used to detect pancreati c transcriptomic changes induced 
by Na-VPA, with functi onal analysis using Ingenuity pathway analysis (IPA).
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Results: In vitro, 1-20 mM Na-VPA or metabolites caused ti me and dose dependent PACs cell death, confi rmed by 
confocal ti me-lapse imaging. NADH autofl uorescence was reduced by Na-VPA and metabolites. Transient applica-
ti on of 10-20 mM Na-VPA did not elicit toxic cytosolic calcium signals or MMP depolarizati on. Notably, supplemen-
tati on of methionine or S-adenosylmethionine (SAM) signifi cantly reduced Na-VPA induced PACs cell death, while 
additi on of ethionine showed contrary eff ects. LC-MS demonstrated that SAM and S-adenosylhomocysteine (SAH) 
levels in PACs were markedly reduced by Na-VPA exposure. mRNA and protein level changes induced by Na-VPA 
showed downregulati on of methylenetetrahydrofolate reductase and methionine adenosyltransferase 2A, and up-
regulati on of S-adenosylhomocysteine hydrolase and methionine synthase. mRNA levels of endoplasmic reti culum 
(ER) stress markers were signifi cantly upregulated. In vivo, Na-VPA exacerbated CER-AP as shown by signifi cant 
increases of pancreati c trypsin, myeloperoxidase, and necrosis; serum interleukin 6 was markedly increased by 
Na-VPA exposure. IPA analysis of mRNA-seq data (Na-VPA versus control) revealed oxidati ve phosphorylati on, mi-
tochondrial dysfuncti on, and the unfolded protein response were among the top 20 canonical pathways aff ected.

Conclusion: Na-VPA and Na-VPA metabolites are toxic to murine pancreati c acinar cells and Na-VPA exacerbates 
CER-AP. These data show pancreati c Na-VPA toxicity is mediated by dysregulated one carbon metabolism that in-
duces ER stress and mitochondrial dysfuncti on.
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P-01-01
Irisin/FNDC5 ti me-dependently and acutely regulate pancreati c lipase
Avital Horwitz1, Ruth Birk2

1Department of Nutriti on, Faculty of Health Sciences, Ariel University, Ariel, Guatemala. 2Department of Nutriti on, 
Faculty of Health Sciences, Ariel University, Ariel, Israel

Abstract

Background: The myokine irisin, derived from Fibronecti n type III domain-containing protein 5 (FNDC5), is known 
to regulate whole-body metabolism through increased thermogenesis and energy expenditure. Recently, we have 
shown that exocrine pancreas FNDC5 expression is regulated by the peroxisome proliferator-acti vated receptor 
gamma (PPARγ)-PPARγ coacti vator-1-alpha (PGC1α) axis and involved in the regulati on of pancreati c lipase (PL) 
expression and secreti on. In this study, we aimed to investi gate the ti me scale for irisin/FNDC5 eff ect on exocrine 
pancreas functi onality related to lipid metabolism. 

Methods: Exocrine pancreas cells (AR42J-B1) were exposed to exogenous irisin treatment (60 ng/ml, ti me scale; 0, 
2, 4, 6, 24 hr), and the PPARγ-PGC1α-FNDC5 axis signal transducti on, and PL expression and secreti on were studied 
using molecular and biochemical methodology. 

Results: Exogenous irisin signifi cantly (P<0.05) and ti me-dependably inhibited PPARγ, PGC1α and FNDC5 transcript 
and protein expression levels, reaching peak inhibiti on of protein levels by 60%, 50% and 55%, respecti vely aft er 4 
hr. Exogenous irisin signifi cantly and gradually (P<0.05) down-regulated the expression of PL protein, transcript and 
secreti on levels, reaching minimal reducti on of 30%, 50%, and 50%, respecti vely aft er 4 hr.

Conclusion: Our fi ndings demonstrate that exogenous irisin down-regulate the PPARγ-PGC1α-FNDC5 axis and PL 
expression and secreti on in a ti me-dependent manner. The irisin inhibitory eff ect is short-term. Given irisin role as 
metabolic mediator, our recent fi ndings point to the important role the exocrine pancreas plays in coordinated and 
orchestrated whole-body metabolism.

P-01-02
Irisin/FNDC5 regulate carbohydrate metabolism in the exocrine pancreas
Avital Horwitz, Ruth Birk
Department of Nutriti on, Faculty of Health Sciences, Ariel University, Ariel, Israel

Abstract

Background: Irisin, a secreted myokine produced by Fibronecti n type III domain-containing protein 5 (FNDC5), is 
known to play a role in muscle-adipose and whole-body metabolism by acti vati ng uncoupling proteins (UCPs). Pre-
vious studies have primarily focused on irisin’s role in endocrine pancreas glucose metabolism. Our recent research 
showed that PPARγ-PGC1α axis regulates exocrine pancreas FNDC5 expression and parti cipates in lipid digesti on by 
regulati ng pancreati c lipase (PL) expression and secreti on. In this study, we aimed to investi gate the role of exoge-
nous irisin on the exocrine pancreas’ carbohydrate regulati on.

Methods: Exocrine pancreas cells (AR42J-B13), were subjected to exogenous irisin (60 ng/ml, ti me scale; 0, 2, 4, 
6, 24 hr), glucose (5.5mM, 25mM, 24hr), and insulin (glucose 25Mm + insulin; 10nM, 50nM, 100nM, 24 hr). The 
PPARγ-PGC1α-FNDC5 axis signal transducti on, pancreati c amylase and UCP2 expression were studied using molec-
ular and biochemical methods.
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Results: Exogenous irisin signifi cantly (P<0.05) down-regulated amylase transcript levels in a short, and gradual man-
ner, reaching a minimal expression level of 50% aft er 6 hr. Glucose and insulin signifi cantly and dose-dependently 
up-regulated the transcript and protein expression levels of PPARγ-PGC1α-FNDC5 axis. Glucose (25mM) maximally 
up-regulated protein levels by 1.8-fold (PPARγ), 2.2-dold (PGC1α), and 3.4-fold (FNDC5), aft er 24 hr. Additi on of 
insulin (glucose 25mM+100nM), further up-regulated PPARγ and FNDC5 by 1.6 and 2.5-fold, respecti vely. Glucose 
(25mM) without and with insulin (100nM) signifi cantly (P<0.05) elevated amylase transcript levels by 3 and1.7-fold, 
respecti vely. Exogenous irisin, glucose without/with Insulin treatments signifi cantly (P<0.05) elevated UCP2 tran-
script expression levels in a ti me-dependable manner, reaching maximum of 200%, 180% and 160%, respecti vely 
aft er 24 hr.

Conclusion: Glucose and insulin signifi cantly elevate the PPARγ-PGC1α-FNDC5 axis, amylase, and UCP2 exocrine 
pancreas expression levels in a synergisti c manner. Furthermore, similar to the researchers’ previous fi ndings re-
garding lipid enzymes, irisin down-regulates amylase expression. Therefore, the results indicate the possible in-
volvement of the exocrine pancreas in whole-body glucose metabolism mediated by irisin, given its benefi cial role 
in the whole-body carbohydrate metabolism.

P-01-03
Development of a human model system for investi gati ng pancreati c ducts
Lóránd Kiss1, Gabriella Fűr1, Ágnes Dágó1, Erik Orján1, Zsolt Balla1, Emese Réka Bálint1, Eszter Sára Kormányos1, Beá-
ta Czira1, Petra Pallagi2, Norbert Pásztor3, László Kaizer4, Viktória Venglovecz5, József Maléth2, Péter Hegyi6,7, Zoltán 
Kozinszky8, Zoltán Rakonczay1

1Department of Pathophysiology, University of Szeged, Szeged, Hungary. 2Department of Medicine, University of 
Szeged, Szeged, Hungary. 3Department of Obstetrics and Gynecology, Szeged, Hungary. 4Department of Patholo-
gy, University of Szeged, Szeged, Hungary. 5Department of Pharmacology and Pharmacotherapy, University of Sze-
ged, Szeged, Hungary. 6Centre for Translati onal Medicine, Semmelweis University, Budapest, Hungary. 7Insti tute 
for Translati onal Medicine, University of Pécs, Pécs, Hungary. 8Department of Obstetrics and Gynecology, Blekinge 
Hospital, Karlskrona, Sweden

Abstract

Background: There are several animal models to investi gate pancreati c ductal functi on (i.e. bicarbonate secreti on), 
but these have limitati ons because of diff erences between human and animal cells. Therefore, primary human 
ti ssues would be favourable, but their availability is restricted. Our aim was to characterize the structure and func-
ti on of isolated foetal pancreati c ducts and organoid cultures. We also wanted to reveal whether these are suitable 
ti ssues for research.

Methods: Aborted human foetal pancreata were collected at 14-23 gestati onal weeks (GW). Ducts were isolated by 
microdissecti on. Organoids were cultured from the pancreati c ti ssue. Expression of ductal proteins (CFTR, SLC26A6, 
Na+/H+ exchanger [NHE], Na+/HCO3- cotransporter [NBC], and CK-19) was detected by immunohistochemistry. 
Measurements of ion transporter functi on (CFTR, NHE, NBC) were performed by determining intracellular pH (pHi), 
and applying specifi c agonists (forskolin) or inhibitors (CFTRinh-172, EIPA, S0859).

Results: CFTR and CK-19 protein expression was found in the same human foetal pancreati c cells from 14 GW on-
wards. CFTR expression was signifi cantly higher at 22-23GW than at 14-15GW. SLC26A6 and NHE stainings were also 
detected in the ti ssue from 16GW. Organoids derived from a 22-GW foetus also showed CFTR, SLC26A6, NHE, and 
CK19 protein expression. Functi onal measurements on isolated duct cells revealed that recovery from alkali load 
was signifi cantly higher at 20-23 GW than at 14-16 GW. Functi onal measurements on organoid cultures demon-
strated CFTR acti vity during ammonium pulse treatment. Specifi c inhibitors indicated the presence of NHE and NBC 
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acti vity in organoids.

Conclusion: Ductal on transporters were shown to be acti ve in isolated ducts derived from 14GW pancreata and 
those acti viti es increased by GW. We could also establish organoid cultures which exhibited expression and functi on 
of ductal specifi c proteins (CFTR, SLC26A6, NHE). The results obtained so far provide a good basis for the use of hu-
man foetal pancreati c ti ssues for further studies of pancreati c ductal bicarbonate secreti on.

This study was supported by NKFIH, GINOP, and EFOP (Live Longer).

P-01-04
The importance of spati al transcriptomics in translati onal research: identi fi cati on of drug-
gable targets in PDAC ti ssue samples.
Dana A. M. Mustafa
Erasmus MC, Rott erdam, Netherlands

Abstract

Background: The recent development of spati al transcriptomics/biology enabled studying ti ssue samples within 
their own 2D or 3D context. It is the new fronti er of molecular biology. Spati al biology facilitates the creati on of 
cellular and molecular maps within a given ti ssue sample. Pancreati c ductal adenocarcinoma (PDAC) is highly het-
erogeneous. The variability between tumours within a single pati ent and between pati ents is considerable. Under-
standing the diversity in cancer samples at the molecular level can aid in biomarker discovery and identi fi cati on of 
drug targets. Moreover, understanding how the geneti c makeup of cancer diff ers between various pati ents will lead 
to describing personalised therapy.

Methods: Pancreati c ductal adenocarcinoma samples of pati ents who benefi ted from receiving neoadjuvant che-
mo-radiotherapy (PFS > 36 months) and those who did not benefi t from the same therapy (PFS < 6 months) were 
included in this study. One FFPE secti on of 5µm was used to profi le and quanti fy 70 anti bodies in a specifi c locati on 
within the ti ssue samples. The GeoMx Digital Spati al Profi ler (DSP) of NanoString Technology was used for the mea-
surement of the multi plex proteomics analysis. Tumour, desmoplasti c, aggregati ons of immune cells, and terti ary 
lymphoid structures (TLS) were compared within a single pati ent’s sample, and between diff erent pati ents based 
on their PFS outcome.

Results & Conclusion: The results revealed disti nct infl ammatory responses in each group. Immune cells were rarely 
infi ltrated within tumour cells. However, the number and compositi on of immune cells infi ltrated in the desmoplas-
ti c areas showed diff erent patt erns based on the pati ent’s outcomes. In additi on, the number and compositi on of 
TLS showed signifi cant variati on between the two groups. The DSP proteomics data revealed the limited expression 
of various immune checkpoint proteins in PDAC samples. However, the fi ndings may help to inform personalised 
therapeuti c strategies in PDAC, including immunotherapeuti c modaliti es.

P-01-05
Visualising pancreati c neural structures using Golgi-Cox staining method
Alper Dogruoz1, Kaan Çifcibaşi1, Katja Steiger2, Rouzanna Istvanff y1, Ihsan Ekin Demir1,3

1Department of Surgery, Klinikum rechts der Isar, Technical University of Munich, Munich, Germany. 2Insti tute of 
Pathology, Technical University of Munich, Munich, Germany. 3Department of General Surgery, Hepatopancreatobi-
liary Unit, School of Medicine, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey
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Abstract

Background: Pancreas is known to contain complex network of neurons, but their exact organizati on and functi on in 
this ti ssue remains poorly understood. The Golgi-Cox staining technique is a well-established method for visualizing 
the morphology of neurons in the brain, however its applicability to non-brain ti ssues, such as pancreas, has not 
been extensively explored. In this study, we adapted the Golgi-Cox staining to investi gate the neural components of 
the pancreas.

Methods: Pancreati c ti ssue specimens were collected from wild-type and geneti cally engineered (Ptf 1a-Cre; LSL-
Kras+/G12D; Trp53+/fl  [KPC] and Ela-TGFα; Ptf 1a-Cre; Trp53fl /fl ; RelAfl /fl  [TPAC]) mice, as well as from human pan-
creati c ductal adenocarcinoma (PDAC) ti ssue samples, and processed using a modifi ed Golgi-Cox staining protocol 
that involved impregnati on with mercury chloride, potassium chromate and potassium dichromate. Tissues were 
cryosecti oned at 50 micrometer thickness, and brightf ield microscopy was used to image the stained ti ssues.

Results: Modifi ed Golgi-Cox staining protocol allowed us to visualize morphology of neurons within the pancreati c 
ti ssue. The stained ti ssues exhibited high-quality staining of neuronal processes, including dendrites and axons. 

Discussion: Our fi ndings suggest that the modifi ed Golgi-Cox staining technique can be successfully adapted for use 
in pancreati c ti ssue, providing a novel and alternati ve approach to studying the neural components of the pancreas. 
Further studies are needed to explore the potenti al of this technique in pancreas and other non-brain ti ssues, and 
to fully characterize the neural network in the pancreas.

P-01-06
Modelling PIEZO1-mediated pressure-induced pancreati ti s by human organoids with ar-
ti fi cially adjustable cell polarity
Alett a Kiss1,2,3, Árpád Varga1,2,3, Petra Susánszki1,2, György Lázár4, Gergely Groma5, Petra Pallagi1,2,3, József Maléth1,2,3

1Department of Internal Medicine, University of Szeged, Szeged, Hungary. 2HAS-USZ Momentum Epithelial Cell Sig-
nalling and Secreti on Research Group, University of Szeged, Szeged, Hungary. 3HCEMM-SZTE Molecular Gastro-
enterology Research Group, University of Szeged, Szeged, Hungary. 4Department of Surgery, University of Szeged, 
Szeged, Hungary. 5Department of Dermatology and Allergology, University of Szeged, Szeged, Hungary

Abstract

Background: Sustained intraductal pressure, caused mainly by endoscopic retrograde cholangiopancreatography 
(ERCP), a minimally invasive examinati on method, or by gallstones, oft en leads to infl ammati on of the pancreas. This 
transient pressure is proved to decrease ti ght juncti on integrity via calcineurin in mice. The mechanosensiti ve Ca2+

channel PIEZO1 is another eff ector protein of the intraluminal pressure as it senses cell elongati on and increases 
Ca2+ infl ux and thus regulates both epithelial cell division and apoptosis. However, diffi  culti es in in vitro modelling 
of pressure-related alterati ons in recent years have hindered the development of therapeuti c opti ons specifi cal-
ly targeti ng post-ERCP and gallstone-induced pancreati ti s. Therefore, our aim was to reveal the pressure-related 
pathological processes ex vivo by using human pancreas derived apical-out organoids (hPOCs).

Methods: Pancreati c ti ssue samples were collected from 3 cadaver donors and used for establishment of hPOCs. 
Polarity switching of apical-in organoids was induced by extracellular membrane matrix (Matrigel) removal. Conven-
ti onal and apical-out (polarity switched) hPOCs were compared by RNA-sequencing and fl uorescent live cell imag-
ing. Gene expression changes in response of 1 µM PIEZO1 acti vator (YODA1) treatment were measured by qRT-PCR 
in apical-out hPOCs.
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Results: Polarity switching resulted in decreased PIEZO1 expression while the reducti on of intraluminal pressure 
and thus cell elongati on led to reduced expression of cytoskeletal and cell cycle related genes such as ACTB, VCL, 
LPXN, LMNA and cyclin gene family members. In the same experiment, decreased expression of pro-infl ammatory 
cytokines such as CXCL1, CXCL2, CXCL3 and CXCL8 were also observed. We showed that the polarity switching led to 
increased Cl- effl  ux through CFTR and ANO1 due to the lack of sustained intraluminal pressure maintained by basal 
secreti on in the closed lumen of conventi onal organoids. Pharmacological acti vati on of PIEZO1 by YODA1 reversed 
the expression of pro-infl ammatory cytokines in apical-out hPOCs, suggesti ng that infl ammati on-like pre-sti mulated 
phenotype of apical-in hPOCs is developed by PIEZO1.

Conclusion: Altogether, our results suggest that conventi onal organoid cultures, previously used as physiologically 
relevant models, may represent a pressure-induced infl ammatory state by overexpressing elements of the epithelial 
innate immune response, while polarity switching of organoids may overcome the previous limitati ons and open 
new perspecti ves in modelling pressure-induced pancreati ti s in vitro.

P-01-07
Do mechanical forces induce a protumoural dialogue between the tumour and the adja-
cent healthy ti ssue?
Claire Lac1, Julie Foncy2, Corinne Bousquet1, Laurent Malaquin2, Morgan Delarue2, Christi ne Jean1

1CRCT, Toulouse, France. 2LAAS, Toulouse, France

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is characterised by an abundant stroma composed predom-
inantly of acti vated fi broblasts (CAFs) and dense extracellular matrix (ECM). Tumour cell growth and ECM modifi ca-
ti ons generate forces named “solid stress” documented to promote tumour progression. While it is recognised that 
these forces also result in compression of surrounding healthy ti ssue, their impact on the biology of adjacent normal 
cells, especially normal fi broblasts (Pancreati c Stellate Cells, PSCs) remain poorly described. 

Methods & Results: In order to mimic the mechanical force transmitt ed by the tumour to the surrounding healthy 
ti ssue, we have developed a 2D model in which a pad is added on the top of a monolayer of PSCs. We show that a 
low pressure (85 Pa) induces a strong expression of at least three of the main markers of acti vated fi broblasts. This 
phenomenon is associated with the acti vati on of the mechanosensor FAK, drasti c changes in cell morphology and 
a rearrangement of the mitochondrial network. Importantly, the mechanically-induced acti vati on of the fi broblasts 
is a stable phenotype that persists for at least seven days aft er removing the pressure. In additi on, fi broblasts sub-
mitt ed to pressure acquire the capacity to produce and deposit ECM, such as collagen I, a hallmark of myofi bro-
blasti c CAFs. This matrix secreted by the mechanically-acti vated fi broblasts promotes the inducti on of the epitheli-
al-to-mesenchymal transiti on in tumour cells. 

We are currently developing an original 3D device, allowing the applicati on of a quanti fi able and homogeneous 
pressure on cells embedded in a gelati n methacrylate (GelMA) hydrogel, to verify our results in a context more 
relevant to the pathology. This device, compati ble with a wide range of techniques (IF, WB, RNAseq, live imaging…) 
will enable us to deeply characterise the impact of tumour-generated pressure on normal adjacent pancreati c fi -
broblasts

Conclusion: We obtained the proof of concept in 2D, and will verify it in 3D, that solid stress acti vates PSCs in a dura-
ble manner and confer them protumoural properti es that most likely will support and favour tumoural progression.
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P-02-01
A multi centre prospecti ve study of exocrine pancreati c insuffi  ciency at 3 months aft er 
acute pancreati ti s att ack
Anna Phillips1, Joseph Bejjani2, Jennifer Chennat1, Peter Lee2, Jorge Machicado3, Vikesh Singh4, Elham Afghani4, Phil 
Hart2, Mitchell Ramsey2, Pedram Paragomi1, Kimberly Stello1, Stacey Culp5, Georgios Papachristou2

1University of Pitt sburgh School of Medicine, Pitt sburgh, USA. 2The Ohio State University, Columbus, USA. 3Universi-
ty of Michigan Health, Ann Arbor, USA. 4Johns Hopkins University, Balti more, USA. 5Center for Biostati sti cs, Depart-
ment of Biomedical Informati cs, The Ohio State University Wexner Medical Center, Columbus, USA

Abstract

Background: The majority of pati ents with AP experience rapid resoluti on of abdominal pain, but the ti meline of 
pancreati c exocrine functi on recovery and risks for persistent impairment are unknown. Exocrine Pancreati c insuf-
fi ciency (EPI) following acute pancreati ti s (AP) is thought to be secondary to reduced pancreati c enzyme secreti on 
and pancreati c acinar cell damage. The aims of this study were to establish the incidence and predictors of EPI at 3 
months aft er AP in a prospecti ve cohort.

Methods: Adult parti cipants (≥18 years) admitt ed to the hospital with AP were enrolled in the Post-Acute Pancreati -
ti s Pancreati c Exocrine Insuffi  ciency (PAPPEI) Study at the ti me of oral or enteral feeding att empt at three centres. 
AP was defi ned according to the Revised Atlanta Classifi cati on. Pati ents with pre-existi ng pancreati c cancer, chronic 
pancreati ti s, EPI, or malabsorpti ve disease were excluded. Symptoms of EPI, along with blood and stool samples 
were collected at baseline and at 3-months aft er enrolment. EPI was evaluated using faecal elastase-1 (FE-1) levels 
from stool samples (FE-1 <200 µg/g indicati ng EPI).

Results: Total of 112 parti cipants at enrolment provided stool samples, with 79 completi ng 3-month stool samples. 
At 3 months, EPI was seen in 29 (37%). At enrolment, 32/79 (40%) of the subjects had EPI and 25/32 (78%) had 
persistent EPI at 3 months. Of the 47 subjects without EPI at baseline, 4 developed new EPI at 3 months. Rates of 
EPI were signifi cantly diff erent between AP aeti ologies: gallstone AP comprised only 17% of subjects with EPI at 3 
months, but 52% of those without EPI at 3 months. Idiopathic aeti ology contributed the largest group of subjects 
with EPI at 3 months (45%). Severity of AP and presence of pancreati c necrosis were both associated with EPI at 3 
months aft er AP (p ≤ 0.05.)

Conclusion: Approximately 37% of prospecti vely-enrolled AP pati ents were found to have EPI at 3 months post-AP. 
Idiopathic aeti ology, severe AP, and presence of pancreati c necrosis were associated with EPI. Further studies are 
needed to understand the mechanisms of EPI following AP.

P-02-02
Perioperati ve management of pancreati c exocrine insuffi  ciency - evidence-based propos-
al for a paradigm shift  in pancreati c surgery
Louisa Stern1, Miriam Schütt e1, Mara Goetz1, Christi ne Nitschke1, Jan Bardenhagen1, Pasquale Scognamiglio1, Bjo-
ern-Ole Stueben1, Lenika Calavrezos2, Tania Amin2, Asmus Heumann1, Ansgar Lohse2, Geraldine de Heer3, Jakob 
Izbicki1, Faik Uzunoglu1

1Department of General, Visceral and Thoracic Surgery, University Medical Centre Hamburg-Eppendorf, Hamburg, 
Germany. 2Department of Internal Medicine and Gastroenterology, University Medical Centre Hamburg-Eppendorf, 
Hamburg, Germany. 3Department of Intensive Care Medicine, University Medical Centre Hamburg-Eppendorf, Ham-
burg, Germany
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Abstract

Background: Despite exocrine pancreati c insuffi  ciency (EPI) being a signifi cant postoperati ve consequence follow-
ing pancreati c surgery, there is sti ll no consensus on its perioperati ve management. This prospecti ve observati onal 
study evaluated whether unselecti ve pancreati c enzyme replacement therapy (PERT) is reasonable for all pati ents.

Methods: All pati ents who underwent parti al pancreatectomy at the University Medical Centre Hamburg-Eppen-
dorf from April 2021 to November 2022 were included.  EPI status was assessed pre- and postoperati vely, each ti me 
based on three independent faecal elastase measurements. Characteristi c EPI symptoms were evaluated through a 
standardised questi onnaire. In an additi onal 85 post-surgical pati ents, the subjecti ve burden of PERT was measured.

Results: In total, 101 pati ents were followed prospecti vely. Preoperati ve EPI screening was available for 83 pati ents, 
of which 48% were diagnosed with pre-existi ng EPI. Of those pati ents with regular exocrine functi on, 54% devel-
oped EPI de novo; this rate being higher following pancreati c head resecti ons (72%) compared to left -sided pancre-
atectomies (LP) (20%) (p=0.016). Overall postoperati ve EPI prevalence is signifi cantly greater following pancreati c 
head resecti ons (86%) than LP (33%) (p<0.001). Only young and female pati ents declare a signifi cant burden related 
to PERT.

Conclusion: Pati ents with an indicati on for pancreati c head resecti on should receive PERT without testi ng already 
before surgery due to the subgroup’s high pre- and postoperati ve EPI rate, diffi  culti es associated with screening and 
the comparati vely low burden of PERT. Pati ents with LP, which are at much lower EPI risk, should be pre- and post-
operati vely screened and then supplemented accordingly to avoid overtreatment, especially in young and female 
pati ents.

P-02-03
Lp-One Study: observati onal prospecti ve study to assess the relati onship between hepat-
ic steatosis and pancreati c exocrine functi on
Matt eo Marasco1, Maria Rinzivillo1, Ludovica Magi1, Flavia Baccini1, Massimo Marignani1, Bruno Annibale1,2, Fran-
cesco Panzuto1,2

1Digesti ve Disease Unit, Sant’Andrea Hospital, University of Rome “La Sapienza”, Rome, Italy. 2Department of Med-
ical Surgical Sciences and Translati onal Medicine, “Sapienza”-University of Rome, Sant’Andrea University Hospital, 
Rome, Italy

Abstract

Background: Liver and pancreas are target organs of increased alcohol intake or impaired metabolic asset. Litera-
ture and clinical practi ce show correlati on between liver cirrhosis and exocrine pancreati c insuffi  ciency (EPI), while 
the relati onship between non-cirrhoti c chronic liver damage and EPI is less clear. Although studies show the role of 
alcohol-relate hepati c steatosis and NAFLD as precursors of chronic pancreati c damage, literature is heterogeneous, 
discordant and lacking. The aim of our study is to verify the frequency of EPI in pati ents (pts) with known diagnosis 
of hepati c steatosis.

Methods: Prospecti ve, observati onal, monocentric study, not randomised. Pts with known diagnosis of alcohol-re-
lated hepati c steatosis (alcohol intake > 2-3 AU/day - Group A) and non-alcoholic-related (alcohol intake < 2-3 AU/
day, insulin resistance with Homa Index > 2.5, Diabetes type II - Group B) were included. All pts were submitt ed 
to a clinical questi onnaire, clinical and biochemical evaluati on, hepati c ultrasound and elastometry; evaluati on of 
exocrine pancreati c functi on was made by faecal elastase (FE-1) value (EPI < 200 µg/g). Pts with known diagnoses of 
chronic liver damage, chronic pancreati ti s or EPI were excluded.
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Results: This study included 37 pts in total, of whom 22 (59.4%) men and 15 (40.5%) women (median age of 57 
years). Pts belonging to Group A were 10 (27.2%) while those of Group B were 27 (72.9%). They were also divided 
according to the degree of hepati c steatosis (mild:7 (18.9%), moderate: 15 (40.5%), severe: 5 (13.5%) and hepati c 
elastometry according to Metavir score (F0-F1:10 (27%), F2:25 (67.5%), F3:2 (5.4%). No pts had biochemical profi le 
change, except 3 (8.1%) women with vitamin D values < 30 ng/ml. 34 (91.9%) pts had FE-1 value > 500 µg/g compat-
ible with preserved pancreati c exocrine functi onality while 3 (8.1%) pts (2 from Group B and 1 from Group A) had 
FE-1 value < 200 µg/g, of which only one with symptoms.

Conclusion: Only 8.1% of pati ents with hepati c steatosis had a conditi on of EPI. These data, although sti ll prelimi-
nary, do not show a signifi cant relati onship between hepati c steatosis and EPI. It will be necessary to increase the 
study populati on with integrati on through radiological study with MRI and Elasto-MRI.

P-02-04
A pati ent support program complementi ng hospital care to enhance pati ents’ ownership 
of pancreati c exocrine insuffi  ciency treatment in the Netherlands
Denise van Marion1, María-Luisa Orera-Peña2

1Viatris, Amstelveen, Netherlands. 2Viatris, Madrid, Spain

Abstract

Background: Pancreati c enzyme replacement therapy (PERT) is the standard treatment for pancreati c exocrine in-
suffi  ciency (PEI). The correct use of PERT may be challenging for pati ents. Essenti al to be compliant for pati ents is to 
know why, how, how much and when to take their pancreati c enzymes. A pati ent support program (PSP) for PERT 
was initi ated in the Netherlands in 2019. Within this program nurses visit the pati ents at home to educate on PEI 
and PERT, enzymes are delivered at home, and nurses follow up on the pati ents, with the aim to improve access, 
usage and adherence to treatment. We present the use of a PSP to improve PERT usage and adherence in pati ents 
suff ering PEI in The Netherlands.

Methods: The PSP is a nati onwide, free of charge, educati onal support program for pati ents with exocrine pancre-
ati c insuffi  ciency due to chronic pancreati ti s and pancreati c cancer, who are prescribed PERT in the Netherlands. 
Healthcare professionals with prescribing authority can register pati ents for the PSP, which is executed by a third 
party, and pati ents’ informed consent is requested. Pati ents may withdraw from the program at any point. Al-
though, the aim is to improve usage and adherence to the treatment, it is not directly measurable. Every week an 
update on the amount of newly included pati ents per hospital is received from the third party.

Results: From November 2019 unti l March 2023 a total of 659 pati ents was included in the PSP. In the beginning of 
2020 four hospitals started to use the PSP complementary to the standard hospital care. The number of hospitals 
has increased up to 30. Four hospitals in the North included in total 203 pati ents, seven hospitals in the East includ-
ed 100 pati ents, fi ve hospitals in the South included in total 44 pati ents and fourteen hospitals in the West included 
in total 312 pati ents.

Conclusion: The use of a PSP program for pati ents suff ering from PEI can be a useful tool to support the manage-
ment of this conditi on in The Netherlands, while enhancing pati ent ownership of their treatment.
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P-02-05
Correlati on between endoscopic ultrasound features according to Rosemont criteria and 
exocrine pancreati c functi on in chronic pancreati ti s
Caterina Stornello1,2, Chiara Deli1, Giuseppe Dell’Anna1, Gaetano Lauri1, Matt eo Tacelli1, Gemma Rossi1, Piera Zacca-
ri1, Maria Chiara Petrone1, Calogero Cammà2, Gabriele Capurso1, Paolo Giorgio Arcidiacono1

1Pancreato-biliary Endoscopy and EUS Division, San Raff aele Scienti fi c Insti tute IRCCS, Milan, Italy. 2Secti on of Gas-
troenterology & Hepatology, Department of Health Promoti on, Mother and Child Care, Internal Medicine and Med-
ical Specialti es, PROMISE, Palermo, Italy

Abstract

Background: Chronic pancreati ti s (CP) is a pancreati c progressive disease in which infl ammatory episodes result 
in replacement of the parenchyma by fi brous connecti ve ti ssue leading to endocrine and pancreati c exocrine in-
suffi  ciency (PEI). Endoscopic ultrasound (EUS) is the most sensiti ve method to diagnose CP in its early stage, and 
Rosemont criteria are used to classify its fi ndings. Since data on the correlati on between EUS features and PEI are 
scarce, our aim is to investi gate them.

Methods: This is a retrospecti ve, monocentric cohort study concerning pati ents prospecti vely enrolled and fol-
lowed-up from 2016 to 2021, with defi nite/probable CP according to M-ANNHEIM diagnosti c criteria. All pati ents 
had a EUS performed and known data about exocrine functi on, both within 12 months from the diagnosis of CP. 
PEI was diagnosed for faecal elastase (FE) values ≤200 mcg/g or when overt steatorrhea was reverted by pancreati c 
enzyme replacement therapy. Chi-square test, Fisher’s exact test, Kruskal-Wallis test were used as appropriate. To 
evaluate the associati on between EUS features and PEI, logisti c regression analyses and Rank correlati on were per-
formed. ROC curve and area under the curve (AUROC) were calculated to determine accuracy of Rosemont criteria 
in predicti ng PEI. P<0.05 was considered stati sti cally signifi cant.

Results: 128 pati ents were examined (63.3% male, mean age 47 years; 95% CI 44-50). Aeti ology was exotoxic in 
43.7%. 69.5% had diagnosis of PEI (69.7% based on reduced FE). At multi variate logisti c regression among all the 
Rosemont features, only the presence of lithiasis in main pancreati c duct (MPD) was associated with increased 
risk of PEI (OR 2.92, 95% CI 1.29-6.61; p=0.01); autoimmune aeti ology was the only other stati sti cally signifi cant 
factor (OR 8.48, 95% CI 1.04-69.40; p=0.04). Rank analysis showed a weak signifi cant inverse correlati on between 
Rosemont categories and FE values (Spearman’s rho=-0.02; p=0.03). Accuracy of Rosemont in predicti ng PEI was 
moderate with AUROC: 0.62 (p=0.014, sensiti vity 69.7%, specifi city 53.8%).

Conclusion: EUS structural fi ndings seem of limited help identi fying pati ents at risk for PEI but for lithiasis of the 
MPD. Dynamic and functi onal tools used during EUS, such elastography and pancreati c functi on tests (secreti n), 
could improve the usefulness of EUS in evaluati ng PEI.

P-02-06
Pancreati c exocrine insuffi  ciency is a risk factor for kidney stones in pati ents with chronic 
pancreati ti s
Miroslav Vujasinovic1,2, Ana Dugic2, Tomas Thiel3, Anders Kjellman3, Caroline Yang2, J.- Matt hias Löhr4

1Department of Upper Abdominal Diseases, Karolinska University Hospital, Stockholm, Sweden. 2Department of 
Medicine, Huddinge, Karolinska Insti tute, Stockholm, Sweden. 3Department of Urology, Karolinska University Hospi-
tal, Stockholm, Sweden. 4Department of Clinical Science, Interventi on, and Technology (CLINTEC), Karolinska Insti -
tute, Stockholm, Sweden
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Abstract

Background: Most pati ents with chronic pancreati ti s (CP) develop pancreati c exocrine insuffi  ciency (PEI) over the 
course of the disease. PEI may lead to hyperoxaluria and development of urinary oxalate stones. It has been postu-
lated that the pati ents with CP may be at increased risk of kidney stone formati on, but the data is scarce. We aimed 
to esti mate incidence and risk factors for nephrolithiasis in a Swedish cohort of pati ents with CP. 

Methods: We performed retrospecti ve analysis of an electronical medical database of pati ents diagnosed with 
defi nite CP during 2003–2020. We excluded pati ents <18 years of age, those with missing relevant data in medical 
charts, pati ents with probable CP (according to the M-ANNHEIM classifi cati on system) and those in whom kidney 
stones were diagnosed before CP diagnosis.

Results: Some 632 pati ents with defi nite CP were followed over a median of 5.3 (IQR 2.4–6.9) years. There were 41 
(6.5%) pati ents diagnosed with kidney stones, of whom 33 (80%) were symptomati c. Comparing to pati ents with-
out kidney stones, pati ents with nephrolithiasis were older, with median age of 65 (IQR 51–72) years, and a male 
predominance (80% vs 63%). Cumulati ve incidence of kidney stones was 2.1%, 5.7%, 12.4% and 16.1% at 5, 10, 15, 
and 20 years aft er CP diagnosis, respecti vely. Multi variable cause-specifi c Cox regression analysis revealed PEI as in-
dependent risk factor for nephrolithiasis (adjusted HR 4.95, 95%CI 1.65–14.84; p=0.004). Another risk factors were 
increase in BMI (aHR 1.16 95% CI 1.04–1.30; p=0.001 per unit increment), and a male sex (4.51, 95% CI 1.01–20.3, 
p=0.049).

Conclusion: PEI and increase in BMI are risk factors for kidney stone development in pati ents with CP. Male CP pat-
ents are parti cularly at increased risk of nephrolithiasis. This should be taken into considerati on in general clinical 
approach to raise awareness among pati ents and medical workers.

P-02-07
Diagnosti c accuracy of faecal elastase-1 test for the diagnosis of pancreati c exocrine in-
suffi  ciency: a systemati c review and meta-analysis
Daniel de la Iglesia-Garcia1,2, Marco Galego-Fernandez1,2, Alberto Rama-Fernandez1,2, Jose Lariño-Noia1,2, Julio Igle-
sias-Garcia1,2, J. Enrique Dominguez-Muñoz1,2

1Department of Gastroenterology and Hepatology. University Hospital of Santi ago de Compostela., Santi ago de 
Compostela, Spain. 2Research Health Insti tute of Santi ago de Compostela (IDIS), Santi ago de Compostela, Spain

Abstract

Background: Pancreati c exocrine insuffi  ciency (PEI) has been recently defi ned as a reducti on of pancreati c exocrine 
secreti on and/or intraluminal acti vity of pancreati c enzymes below a level that prevents normal digesti on of nutri-
ents. For diagnosis, quanti fi cati on of the coeffi  cient of fat absorpti on (CFA) is considered the gold standard. Faecal 
elastase-1 test (FE-1) is the most widely used pancreati c functi on test in clinical practi ce. However, the effi  cacy of 
this test for the diagnosis of PEI is debatable. Aim of our study was to evaluate the accuracy of FE-1 test for the di-
agnosis of PEI using CFA or 72-h faecal fat quanti fi cati on as reference methods.

Methods: A systemati c review and meta-analysis was performed. Major databases were searched for studies re-
porti ng accuracy of FE-1 test using the above menti oned reference methods for the diagnosis of PEI. Sensiti vity 
(S), Specifi city (E), Positi ve Predicti ve Value (PPV) and Negati ve Predicti ve Value (NPV) were calculated globally and 
individually for cysti c fi brosis (CF) and chronic pancreati ti s (CP) based on cut-off  points of 200 μg/g and 100 μg/g. 
Results are shown with 95% confi dence interval.
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Results: Nineteen studies (948 pati ents) were included (8 studies in CF, 5 in CP, 2 aft er pancreati c surgery, 2 in pan-
creati c cancer, 1 in diabetes mellitus and 1 in neuroendocrine tumours). The overall S, E, PPV, and NPV of FE-1 test 
for PEI were 86% (76-94), 55% (36-73), 72% (55-86) and 44% (21-67), respecti vely, for a cut-off  point of 200 μg/g. 
In the studies that used a cut-off  point of 100 μg/g, values were 92% (87-96), 65% (52-76), 55% (22-85) and 59% 
(31-84), respecti vely. In CF, the studies using the cut-off  point of 200 μg/g showed S and E of 88% (73-98) and 65% 
(31-93). In CP, with the same cut-off  point, results of S and E were 83% (63-96) and 54% (18-88).

Conclusion: Independently of the cut-off  used for diagnosis, FE-1 test is a rather sensiti ve but nonspecifi c method 
for PEI. A low FE-1 result supports the diagnosis of PEI in just 55-72% of the pati ents with pancreati c disease, where-
as a normal FE-1 result does not rule out PEI.

P-02-10
The associati on between the severity of pancreati c exocrine insuffi  ciency and computed 
tomography-based morphological severity in pati ents with chronic pancreati ti s
Min Kyu Jung1, Jae Min Lee2, Sang Hyub Lee3

1Kyungpook Nati onal University Hospital, Daegu, Korea, Republic of. 2Gyeongsang Nati onal University Changwon 
Hospital, Changwon, Korea, Republic of. 3Seoul Nati onal University Hospital, Seoul, Korea, Republic of

Abstract

Background: The associati on between pancreati c exocrine insuffi  ciency (PEI) and morphologic fi ndings in chronic 
pancreati ti s has not been fully studied. The aim of this study was to investi gate the correlati on between PEI severity 
and computed tomography (CT)-based morphological severity in pati ents with chronic pancreati ti s.

Methods: This multi centre retrospecti ve study included 180 pati ents with chronic pancreati ti s aged 18 years or 
older between January 2018 and December 2021. PEI severity was measured by PEI questi onnaire (PEI-Q), and mor-
phological severity was measured using a CT-based scoring system including pancreati c duct calibre, pancreati c duct 
stricture or intraductal obstructi ng calculus, pancreati c atrophy, and pancreati c calcifi cati on. In additi on, 35 pati ents 
who received pancreati c enzyme replacement therapy (PERT) were evaluated by PEI-Q whether PEI improved aft er 
PERT.

Results: PEI severity was normal (n = 89), mild (n = 69), moderate (n = 14), and severe (n = 8). The severiti es of 
pancreati c duct calibre and pancreati c duct stricture or intraductal obstructi ng calculus had signifi cantly small as-
sociati ons with PEI severity (Cramer’s V = 0.121 and 0.141, respecti vely). The severiti es of pancreati c atrophy and 
pancreati c calcifi cati on were not signifi cantly associated with PEI severity. PEI severity showed a signifi cant improve-
ment aft er PERT (P < 0.001).

Conclusion: PEI severity had a signifi cant associati on with CT-based morphological severity, including pancreati c 
duct calibre and pancreati c duct stricture or intraductal obstructi ng calculus. In additi on, PEI-Q could be a useful 
indicator for evaluati ng the therapeuti c eff ect of PERT in clinical practi ce.
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P-02-11
The positi ve nutriti onal and gastrointesti nal eff ects of elexacaft or/tezacaft or/ivacaft or in 
the treatment of cysti c fi brosis
Lumir Kunovsky1,2,3,4,5, Nela Stastna1,6, Lukas Homola1,7, Michal Svoboda1,8, Eva Pokojova1,6, Miriam Mala1,6, Jan Trna1,3
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Hospital Olomouc, Olomouc, Czech Republic. 5Faculty of Medicine and Denti stry, Palacky University Olomouc, Olo-
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and Analyses s.r.o., Brno, Czech Republic

Abstract

Background: Highly eff ecti ve modulator therapy improves both nutriti onal status and quality of life. Clinical trials 
have even shown pancreati c insuffi  ciency conversion, but mostly in paediatric pati ents treated with ivacaft or. Stud-
ies with elexacaft or/tezacaft or/ivacaft or (ETI) in older pati ents have not suggested the restorati on of exocrine pan-
creas functi on, but quality data in adults are sti ll lacking. Our aim was to show the eff ect of ETI therapy on the nu-
triti onal status and digesti ve functi on in adult pati ents with cysti c fi brosis (CF). We hypothesized the improvement 
of nutriti onal parameters and gastrointesti nal symptoms, and the reducti on of pancreati c enzyme replacement 
therapy, but uncertain improvement in exocrine pancreati c functi on.

Methods: This prospecti ve study enrolled adult pati ents with CF treated with ETI from August 2021 to June 2022. 
We measured anthropometric parameters, laboratory nutriti onal markers, change of faecal elastase, changes in 
pancreati c enzymes replacement therapy needs, and gastrointesti nal symptoms.

Results: In the cohort of 29 adult pati ents with CF (mean age 29.1 years), 82.8% suff ered exocrine pancreati c in-
suffi  ciency. Aft er ETI therapy, the mean BMI increased by 1.20 kg/m2 (p < 0.001), mean body weight by 3.51 kg (p 
< 0.001), albumin by 2.81 g/L, and prealbumin by 0.06 (both p < 0.001). One pati ent (4.5%, p < 0.001) developed 
pancreati c suffi  ciency, indicated by faecal elastase > 200 µg/g. The mean change in lipase substi tuti on decreased by 
1,969 units/kg/day (p < 0.001) and stool frequency by 1.18 per day (p < 0.001). No acute pancreati ti s was observed.

Conclusion: Our data suggests increased nutriti onal parameters, a restorati on of exocrine pancreati c functi on, low-
er pancreati c substi tuti on requirements, and improved defecati on in adult CF pati ents on ETI therapy. Improvement 
in exocrine pancreati c functi on might be mutati on-specifi c and requires further study.

P-03-01
Discovery of pancreas enhancers and their respecti ve target genes with an acti vity-by-con-
tact model
Andreas W. Schmidt1,2,3, Helmut Laumen1, Heiko Witt 3, Stephan Ossowski2, Jonas Rosendahl1

1Department of Internal Medicine I, Marti n-Luther-University Halle-Witt enberg, Halle (Saale), Germany, Halle 
(Saale), Germany. 2Insti tute of Medical Geneti cs and Applied Genomics, University Hospital Tübingen, Tübingen, 
Germany, Tübingen, Germany. 3Else-Kröner-Fresenius-Zentrum für Ernährungsmedizin (EKFZ), Paediatric Nutriti onal 
Medicine, Technische Universität München (TUM), Freising, Germany, Freising, Germany

Abstract
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Background: Distant enhancers regulate gene expression in a ti ssue-specifi c manner by physical interacti on with 
respecti ve target gene promoters. Mutati ons within enhancer sequences can alter transcripti on factor binding af-
fi niti es, leading to aberrant gene expression and disease. Various studies have discussed a functi onal impact of 
enhancer variants in the context of pancreati c agenesis, pancreati c cancer and pancreati ti s. A number of diff erent 
enhancer-target gene predicti on approaches exist, but the overlap among them is limited. A recently published ac-
ti vity-by-contact model has been shown to outperform other approaches in detecti ng enhancer-gene relati onships.

Methods: To determine promoter elements, we generated ±250 bp windows at the transcripti onal start sites of 
MANE transcripts, representi ng the most biologically relevant transcripts of protein-coding genes. We defi ned ge-
nome-wide pancreas candidate enhancer elements by a lenient thresholded peak calling of open chromati n (DNase-
seq) from ENCODE pancreas ti ssue. Next, we integrated for each enhancer its DNase-seq signal strength with pan-
creas-specifi c enhancer histone modifi cati on (H3K27ac) and chromati n interacti on (HI-C) data from the ENCODE 
project by the recently published Acti vity-by-Contact model to assign our discovered enhancers to their respecti ve 
potenti al target gene promoters.

Results & Conclusion: We generated a genome-wide enhancer-to-gene dataset from pancreas-specifi c chromati n 
acti vity and HI-C data, which we consider a valuable resource for further understanding pancreati c gene regulatory 
functi on and for prioriti zing disease-associated variants in pancreati c disorders.

P-03-02
Geneti c associati on analysis of variants in CUZD1 with chronic pancreati ti s
Anna Just, Franziska Thiel, Frank Ulrich Weiss
University Medicine, Department of Medicine A, Greifswald, Germany

Abstract

Background: Chronic pancreati ti s (CP) is a multi factorial disease characterised by recurring infl ammati on of the 
pancreas. Geneti c risk factors for the development of CP were mainly identi fi ed in genes with a relati vely high ex-
pression in pancreati c cells. CUZD1, which encodes the CUB and Zona pellucida like domains protein 1, is highly ex-
pressed in pancreati c acinar cells and has recently been suggested to represent a potenti al geneti c risk factor which 
for CP. Here we investi gated CUZD1 as a possible chronic pancreati ti s risk factor.

Methods: The enti re coding sequence of CUZD1 was sequenced in 338 German pancreati ti s pati ents using Sanger 
sequencing. Control data were taken from a non-Finnish, European cohort at the gnomAD database. Variants were 
analysed for pathogenicity by predicti on tool analysis SIFT, CADD, Provean and PredictSNP. Prevalence diff erences 
of CUZD1 variants between cases and controls were analysed by two tailed Fisher’s exact test. A p-value below 0.05 
was considered to be signifi cant.

Results: Seven non-synonymous variants were identi fi ed in the German case cohort. Six of these variants were 
missense mutati ons and one was a non-sense mutati on. The non-sense variant is not present in any of the online 
database and has not been described, yet. Two variants were predicted to be deleterious by all used online predic-
ti on tools. Both variants were signifi cantly more frequent in CP pati ents compared to controls.

Conclusion: The prevalence of two variants seems higher in our cohort of German pati ents with chronic pancreati -
ti s. However, the stati sti cal power is limited due to the extreme rareness of these variants. Our knowledge about the 
biological CUZD1 functi on in pancreati c acinar cells is scarce and a potenti al disease-causing mechanism of CUZD1
variants should be further explored.
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CEL-HYB1 haplotypes confer varying risk for chronic pancreati ti s
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Vincze10, László Czakó9, Vera Sahin-Tóth2, Agnieszka Magdalena Rygiel11, Jonas Rosendahl12, Jian-Min Chen6, Heiko 
Witt 3, Péter Hegyi1,4,5,13, Miklós Sahin-Tóth2, Eszter Hegyi1

1Insti tute for Translati onal Medicine, University of Pécs Medical School, Pécs, Hungary. 2Department of Surgery, 
University of California Los Angeles, Los Angeles, California, USA. 3Paediatric Nutriti onal Medicine & Else Kröner-Fre-
senius-Centre for Nutriti onal Medicine (EKFZ), Technical University Munich (TUM), Freising, Germany. 4Centre for 
Translati onal Medicine, Semmelweis University, Budapest, Hungary. 5Insti tute of Pancreati c Diseases, Semmel-
weis University, Budapest, Hungary. 6Univ Brest, Inserm, EFS, UMR 1078, GGB, F-29200, Brest, France. 7Service de 
Généti que Médicale et de Biologie de La Reproducti on, CHRU Brest, F-29200, Brest, France. 8Hungarian Centre of 
Excellence for Molecular Medicine – University of Szeged, Translati onal Pancreatology Research Group, Szeged, 
Hungary. 9Department of Medicine, Albert Szent-Györgyi Medical School, University of Szeged, Szeged, Hungary. 
10Division of Gastroenterology, First Department of Medicine, University of Pécs Medical School, Pécs, Hungary. 
11Department of Medical Geneti cs, Insti tute of Mother and Child, Warsaw, Poland. 12Department of Internal Med-
icine I, Marti n-Luther-University Halle-Witt enberg, Halle (Saale), Germany. 13Translati onal Pancreatology Research 
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Abstract

Background: The hybrid allele 1 of carboxyl-ester lipase (CEL-HYB1) created by the recombinati on of CEL and its 
pseudogene CELP has been linked to the development of chronic pancreati ti s (CP) in German and French popula-
ti ons. However, a Polish study failed to replicate a signifi cant associati on with CP. Moreover, recent observati ons 
suggested that polymorphic variants within CEL-HYB1 determine its eff ect on CP risk. Thus, the Thr488-Ile548 hap-
lotype was designated as pathogenic while the Thr488-Thr548 haplotype was considered relati vely benign. Our aim 
was to investi gate the associati on of CEL-HYB1 and CP in a Hungarian cohort and re-assess the role of CEL-HYB1
haplotypes in European CP cohorts.

Methods: The CEL-HYB1 allele was screened in 319 CP pati ents and 618 healthy controls from the Hungarian Nati on-
al Pancreas Registry by melti ng curve analysis and PCR. To investi gate the CEL-HYB1 haplotypes, Sanger sequencing 
was used in Hungarian, and previously reported German, French and Polish CEL-HYB1 positi ve subjects. HEK 293T 
cells were transfected with CEL-HYB1 constructs containing the Thr488-Thr548 and Thr488-Ile548 haplotypes and 
expression of BiP mRNA was measured as a marker of endoplasmic reti culum (ER) stress.

Results: The CEL-HYB1 allele was signifi cantly overrepresented in the Hungarian CP cohort (9/319, 2.82%) relati ve 
to controls (5/618, 0.81%) (P=0.0239, OR=3.56, 95% CI=1.18-10.71). Haplotype analysis revealed that all Hungarian 
(9 pati ents and 5 controls) and French (17 pati ents and 9 controls) CEL-HYB1 positi ve subjects carried the Thr488-
Thr548 haplotype. Interesti ngly, 7/19 (37%) German and 2/6 (33%) Polish CP pati ents carried the Thr488-Ile548 
haplotype, while the haplotype of German (19) and Polish (8) controls was exclusively Thr488-Thr548. BiP mRNA 
levels in cells expressing the Thr488-Thr548 or Thr488-Ile548 CEL-HYB1 haplotypes were signifi cantly higher in com-
parison to cells transfected with empty vector (P<0.0001). Notably, cells expressing the Thr488-Ile548 haplotype 
had signifi cantly higher levels of BiP transcripts than cells transfected with the Thr488-Thr548 CEL-HYB1 haplotype 
(P=0.006).

Conclusion: The CEL-HYB1 allele is a relati vely strong risk factor for CP in Hungary. We observed ethnic diff erences in 
the CEL-HYB1 haplotype distributi on among European cohorts. The higher CP risk associated with the Thr488-Ile548 
haplotype might be explained by the stronger ER stress response it triggers in pancreati c acinar cells.
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Exposome and genome interacti ons and pancreati c ductal adenocarcinoma suscepti bility 
in the UK Biobank
Giulia Peduzzi1, Alessio Felici1, Roberto Pellungrini2, Manuel Genti luomo1, Marco Calderisi3, Anna Monreale4, Federi-
co Canzian5, Daniele Campa1

1Department of Biology, University of Pisa, Pisa, Italy. 2Classe di scienze, Scuola normale superiore, Pisa, Italy. 3Kode 
srl, Pisa, Italy. 4Computer Science Department, University of Pisa, Pisa, Italy. 5Genomic Epidemiology group, German 
Cancer Research Centre (DKFZ), Heidelberg, Italy

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is a complex disease that arises from the interplay of many 
independent variables, such as lifestyle and environmental exposure, but also common low penetrance and high 
penetrance mutati ons. Gene environment interacti ons studies have also been att empted but only considering a 
small group of SNPs or few environmental risk factors. This limited knowledge, paired with the lack of successful 
treatment opti ons, is parti ally the cause of the meagre survival of the disease. The aim of this study was to analyse 
the exposome on PDAC suscepti bility and identi fy possible genome-exposome (GxE) interacti ons, in order to estab-
lish preventi ve and screening programs to identi fy high-risk individuals.

Methods: A total of 371 exposome variables, grouped in 30 categories, were analysed in 816 PDAC cases and 
302,644 controls in the UK Biobank cohort, to test their associati on with PDAC risk. Correlati on matrixes were used 
to calculate intra and inter category correlati on (r2<0.80) and in this way 346 independent variables were identi fi ed. 
In additi on to exposome variables, weighted polygenic risk score (PRS) was computed using all suscepti bility SNPs 
with P of associati on with PDAC risk <5x10-8. A total of 347 independent variables were analysed and considering 
multi ple testi ng the P-value threshold used to declare stati sti cal signifi cance was P<1.45×10-4. Finally, GxE interac-
ti ons were calculated using multi plicati ve models for all signifi cant variables and PRS. 

Results: A total of 54 associati ons under the Bonferroni corrected threshold were observed. The PRS showed very 
signifi cant associati on, for the highest versus lowest quinti le of the weighted score, OR=2.25 (95%CI: 1.73-2.95), 
P=2.09×10-9. Considering the exposome variables a clear indicati on for an associati on with PDAC risk was observed 
for heavy alcohol drinking (P=3.39×10-7), smoking (P=7.31×10-17), heavy weight (P=3.39×10-10), high percentage of 
fat free mass in body compositi on (P=2.39×10-22), sedentary behaviours (P=5.72×10-4) and stress related factors 
(P=2.00×10-16). We did not observe any stati sti cal interacti on in the GxE interacti on analysis. 

Conclusion: Our results show very clear associati ons for the genome and the exposome with PDAC risk. However, 
there are no interacti on between the two. 

P-03-05
Complement system geneti c variability shapes pancreati c cancer risk
Alberto Langtry1, Raul Rabadan2, Lola Alonso1, Rita Lawlor3, Alfredo Carrato4, María Hidalgo5, Mar Iglesias6, Xavier 
Molero7, Matt hias Löhr8, Christoph MICHALSKI9, José Perea10, Michael O’Rorke11, Victor Manuel Barberá12, Adonina 
Tardón13, Antoni Farré14, Luis Muñoz-Bellvis15, Tatjana Crnogorac-Jurcevic16, Enrique Domínguez-Muñoz17, Thomas 
Gress18, William Greenhalf19, Linda Sharp20, Ioan Filip2, Sergio Sabroso1, Joaquim Balsells7, Eithne Costello19, Lucas Il-
zarbe6, Jórg Kleeff 9, B Kong9, Josefi na Mora14, Damian O’Driscoll20, Aldo Scarpa3, Weimin Ye8, J Yu8, Francisco X. Real21, 
Núria Malats1, Evangelina López de Maturana1
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Abstract

Background: The complement system (CS) is a multi step cascade consisti ng of three disti nct but interconnected 
pathways that play a key role in innate response. Its relevance in cancer development, growth, and metastasis, along 
with its relati on with chemotherapy/immunotherapy outcomes have been renewed in recent years. However, its 
importance in pancreati c cancer (PC) development and therapy outcome remains unclear, owing to its eti ological 
complexity, fast evoluti on, and resistance to therapy.

Our objecti ves were to assess the role of the CS on the geneti c suscepti bility to PC risk, at the SNP and gene levels, 
and to shed light on the biological mechanisms involved.

Methods: We employed the resources of PanGenEU, a case-control study (1317 cases and 700 controls), and the 
UK Biobank, a prospecti ve cohort study (761 cases and 95,050 controls). The associati on between the SNPs in 111 
genes related to the CS and PC risk was assessed through logisti c regression models. The associati on was also tested 
at the gene level by applying the SKAT-O test within each study populati on. We meta-analysed the summary stati s-
ti cs of both models by employing a random-eff ect model. Finally, a functi onal in-silico analysis was performed to get 
further insight into the genes signifi cantly associated aft er multi ple test correcti on.

Results: Geneti c variati on in FCN1 and PLAT was signifi cantly associated with PC risk aft er correcti ng for multi -
ple-testi ng, whereas variati on in CD46, F2RL2, VTN, and A2M displayed borderline signifi cant associati ons. Most of 
these genes have been previously associated with mental health and digesti ve diseases. Additi onally, 8/11 VTN SNPs 
were associated with diff erenti al expression (eQTLs) in normal pancreas, while one SNP in CD46 was associated with 
diff erenti al splicing (sQTL). Interesti ngly, CD46 is the target of over 20 clinical trials conducted in diff erent tumour 
sites. Moreover, all genes but VTN exhibited higher expression levels in PC tumours when compared to normal 
pancreas.

Conclusion: Our study suggests that the CS might be involved in the development of PC and paves the way for fur-
ther studies to understand its role in pancreati c carcinogenesis.
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Decitabine reacti vates gene expression of silenced genes in PDAC preclinical models
Maria Urbanova1, Verona Buocikova2, Marina Cihova1, Bozena Smolkova1
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Abstract

Background: Epigeneti c deregulati on is a criti cal factor in the development and progression of PDAC. Understanding 
these changes may lead to the development of new therapies targeti ng these epigeneti c modifi cati ons to improve 
pati ent outcomes. This study evaluates the eff ecti veness of decitabine (DAC), a DNA methyltransferase inhibitor, in 
modulati ng the expression of key genes implicated in PDAC progression in vitro and in vivo.

Methods: Changes induced by exposure to DAC were assessed in three PDAC cell lines, BxPC-3, MIA PaCa-2, and 
SU.86.86. Subcytotoxic DAC concentrati ons were added every 24 h for a total of 72 h (6 µM for BxPC-3 and SU.86.86; 
8 µM for MIA PaCa-2). DNA methylati on was evaluated by pyrosequencing. The orthotopic in vivo xenograft  model 
was derived from MIA PaCa-2 cells. A DAC concentrati on of 0.125 mg/kg was administered by intraperitoneal injec-
ti on fi ve days per week for a total of three weeks.

Results: DAC effi  ciently decreased DNA methylati on of several studied genes, TWIST1, CDH2, and NID2 in BxPC-3; all 
studied genes in MIA PaCa-2 and TWIST1 in SU.86.86. Simultaneously, gene expression of all studied genes except 
for STEAP1 increased signifi cantly in BxPC-3 cells, KRT19, TSPAN13, FN1, and ITGA5 were upregulated in MIA PaCa-2 
and OCLN, CDH2, FN1, ITGA5, BMP2, NID2, and DSC2 in SU.86.86 cell line. Although DNA methylati on decreased 
slightly in vivo, the upregulati on of CDH2 (FC 309), FN1 (FC 11), and NID2 (3.6), was observed in tumour xenograft s. 

Conclusion: This work shed light on the role of DNA methylati on in the transcripti onal regulati on of genes involved 
in PDAC progression. DNA methylati on-mediated reacti vati on of silenced genes has a criti cal translati onal impact. 
However, further studies are warranted to investi gate epigeneti c drug effi  cacy in synergy with other anti cancer ther-
apies and possible off -target eff ects.

This work was supported by projects APVV-21-0197 and APVV-20-0143, Slovak Research and Development Agency, 
and by project VISION, the European Union’s Horizon 2020 research and innovati on program under grant agree-
ment No 857381.
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Abstract

Background: The CEL gene encodes the digesti ve enzyme carboxyl ester lipase, expressed by pancreati c acinar 
cells. CEL-HYB1, a hybrid allele of CEL and its adjacent pseudogene CELP, is associated with 5-fold increased risk for 
chronic pancreati ti s (CP) (1). Recently, we reported a new Cel-HYB1 mouse model that spontaneously develops CP, 
confi rming the pathogenicity of the CEL-HYB1 risk variant (2). The aim of the present study was to characterize a hu-
manized compound heterozygous Cel16R/HYB1 mouse strain and to compare its phenotype with that of heterozygous 
Cel+/HYB1 mice.

Methods: We established a knock-in mouse where the VNTR region of the endogenous mouse Cel gene was substi -
tuted with the normal human CEL VNTR region containing 16 repeats (16R). The Cel-16R mice were bred with Cel-
HYB1 mice to create a compound heterozygous Cel16R/HYB1 mouse strain. These animals have a geneti c consti tuti on 
similar to human CEL-HYB1 carriers, with one normal (16R) and one pathogenic (CEL-HYB1) VNTR allele. The Cel16R/

HYB1 mice were monitored for six months and analysed with respect to bodyweight, pancreas weight, pancreas his-
tology and endocrine functi on.

Results: Successful constructi on of the Cel-16R strain and breeding with the Cel-HYB1 mouse were confi rmed by 
DNA and protein analyses. Preliminary data indicated that there was no diff erence in bodyweight or pancreas 
weight between Cel+/HYB1 and Cel16R/HYB1 mice. Pancreas histology showed features of infl ammati on and fat infi ltrati on 
of the pancreas in both strains. However, we observed a tendency that Cel16R/HYB1 mice presented with less exocrine 
ti ssue volume, more widespread infl ammati on and intracellular vacuolati on than Cel+/HYB1. We detected high levels 
of serum amylase for two Cel16R/HYB1 mice (167 and 950 mOD/min), compared to maximally 29 mOD/min for Cel+/HYB1

animals. Glucose tolerance tests showed no sign of diabetes development for either mouse strains at six months.

Conclusion: High levels of serum amylase and more severe pancreas pathology may indicate that the phenotype of 
the compound heterozygous Cel16R/HYB1 mouse strain is more in line with acute than with chronic pancreati ti s. How-
ever, the number of animals were limited and the experiments are now being expanded.

P-03-08
Early onset of abnormal glucose tolerance in pati ents with cysti c fi brosis: a systemati c 
review and meta-analysis
Adrienn F.Kéri1,2, Dorina Bajzát1,2, Zita Andrásdi2, Márk Félix Juhász2,3, Rita Nagy1,2,3, Tamás Kói1,4, Nelli Farkas1, Gábor 
Kovács1,5, Péter Hegyi1,3,6,7, Andrea Párniczky1,2,3
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tute, Budapest, Hungary. 3Insti tute for Translati onal Medicine, Medical School, University of Pécs, Pécs, Hungary. 
4Department of Stochasti cs, Insti tute of Mathemati cs, Budapest University of Technology and Economics, Budapest, 
Hungary. 52nd Department of Paediatrics, Semmelweis University, Budapest, Hungary. 6Insti tute of Pancreati c Dis-
eases, Semmelweis University, Budapest, Hungary. 7Translati onal Pancreatology Research Group, Interdisciplinary 
Centre of Excellence for Research Development and Innovati on University of Szeged, Szeged, Hungary

Abstract

Background: Basic science results suggest that abnormaliti es of the endocrine pancreas in cysti c fi brosis (CF) occur 
earlier than hitherto esti mated. All stages of the abnormal glucose tolerance (AGT) spectrum are associated with 
declining pulmonary functi on and increased mortality which could be reduced by early recogniti on and treatment. 
Despite, screening for AGT is recommended only from 10 years of age (yoa) according to the current guidelines.

Methods: We registered our systemati c review and meta-analysis protocol via PROSPERO (CRD42021282516). 
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Literature search was conducted in MEDLINE (via PubMed), Embase and Cochrane Register of Controlled Trials 
(CENTRAL) for studies reporti ng data on the prevalence of AGT or its subtypes in CF populati ons. General and su-
perselected populati ons (e.g.: pancreas exocrine insuffi  cient, ΔF508 homozygous) were separately analysed. Pooled 
proporti ons, risk and odds rati os with 95% confi dence intervals (CI) were calculated in at least three age subgroups 
(paediatric, adult, mixed/unknown). One-stage dose-response random eff ect meta-analysis was used to assess the 
eff ect of age on CF- related diabetes (CFRD).

Results: 457 studies and data from 520 544 pati ents were involved in the quanti tati ve analysis. More than one third 
of the pati ents were aff ected by AGT in childhood (0.31 [95% CI 0.25-0.37]), even under the age of 10 0.33 [95% 
CI 0.23-0.44], and half of the adults had AGT (0.51 [95% CI 0.45-0.57]). The prevalence of prediabetes remained 
unchanged (impaired glucose tolerance in chwCF: 0.14 [95% CI 0.10-0.18]) vs. awCF: 0.19 [95% CI 0.14-0.25]), while 
the proporti on of CFRD increased by age (<5 yoa: 0.005 [95% CI 0.0001-0.15]; 5-10 yoa: 0.05 [95% CI 0.01-0.27]; 
10-18 yoa: 0.11 [95% CI 0.08-0.14]; >18 yoa: 0.27 [95% CI 0.24-0.30]).

Conclusion: Accurate knowledge of the global prevalence of AGT and its subtypes is essenti al to develop a bett er 
screening strategy. Reconsiderati on of the current guidelines and bett er awareness are needed for screening and 
treati ng AGT in CF, especially under 10 yoa, to delay the disease progression and maintain a bett er life quality.

P-03-09
Hereditary pancreati ti s - report of 73 paediatric pati ents
Grzegorz Oracz1, Agnieszka Rygiel2

1Department of Gastroenterology, Hepatology, Feeding Disorders and Paediatrics; The Children’s Memorial Health 
Insti tute, Warsaw, Poland. 2Department of Medical Geneti cs, Nati onal Research Insti tute of Mother and Child, War-
saw, Poland

Abstract

Background: Hereditary Pancreati ti s (HP) is a rare inherited conditi on. We reviewed our experience over the last 30 
years. The aim of our study was to evaluate the clinical course of HP in children.

Methods: 495 children with chronic pancreati ti s, hospitalized since 1990 to 2022, were enrolled into the study. The 
medical records of these pati ents were reviewed for data on the presentati on, diagnosti c fi ndings and endoscopic 
treatment. All children were screened for the PRSS1 gene mutati ons.

Results: Hereditary pancreati ti s was diagnosed in 73 pati ents (14.5%) (47 girls and 26 boys). PRSS1 gene mutati ons 
were found in 62 pati ents (85%). We detected R122H/- in 23, R122C/- in 21, N29I/- in 6, A16V/- in 6, E79K/- in 5, 
E190K/- and N29T/- in 1 pati ent. Family history was positi ve in 57 children with HP (88%). In 11 pati ents without 
mutati ons diagnosis of HP was made when the pati ents sati sfi ed the requirements of the family history. In 3 pati ent 
we found SPINK1 mutati on (N34S/-). In 2 children CFTR mutati on (delF508/- and M470V/M470V) was present. 
There was no diff erence in age of the disease onset between HP group and non-HP group (7.5 vs. 9.1 years; NS). In 
children with PRSS1 mutati on ERCP had mean 2,2o Cambridge grade, vs. 1.6o, p<0.05. 44% pati ents with HP had cal-
cifi cati ons in the imagine studies vs. 31%, p<0.05. Therapeuti c interventi on, including both surgical and endoscopic 
interventi on, was more frequent in the HP group (59% vs. 35%; p<0.05). Pancreati c duct stenti ng was done in 33% 
children with HP vs. 26%; p<0.05.

Conclusion: Hereditary pancreati ti s is a common cause of CP in children and has worse clinical course than CP in 
children without PRSS1 mutati ons.
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Characteristi cs of BRCA2 families in a familial pancreati c cancer registry
Phillip Hopley, Jessica Downes, Jennifer Law, Annabelle Boughey, Christopher Halloran, William Greenhalf
University of Liverpool, Liverpool, United Kingdom

Abstract

Background: As 5-year survival rates from pancreati c ductal adenocarcinoma (PDAC) remain poor, strategies to 
detect it at an early or pre-malignant stage are key to try and improve this. Individuals with a pathogenic germline 
BRCA2 mutati on and a family history of pancreati c cancer have an elevated risk of developing pancreati c cancer 
and secondary PDAC surveillance with endoscopic ultrasound (EUS) or magneti c resonance imaging (MRI) is rec-
ommended for such individuals. Although germline BRCA2 mutati ons have been associated with a family history of 
pancreati c cancer, it remains unclear to what extent this is conveys a pancreati c cancer risk on carriers unaff ected 
by PDAC, as not all families with a BRCA2 mutati on will have a history of PDAC. We intend to describe the character-
isti cs of families in the EUROPAC registry with BRCA2 mutati ons.

Methods: Families registered with EUROPAC up to March 2023 were classifi ed against diagnosti c criteria for familial 
pancreati c cancer (FPC) and hereditary breast ovarian cancer (BOv). Demographic and mutati on data were extract-
ed from the registry.

Results: 131 families were identi fi ed, in which there were 203 cases of pancreati c cancer. 38 (29%) families met 
diagnosti c criteria for HBOC, 30 (23%) families met diagnosti c criteria for FPC, 14 (11%) families met criteria for both 
FPC and BOv and 49 (37%) families met criteria for neither. 103 (79%) families had geneti c data available. Most mu-
tati ons were either deleti ons (65, 63%) or single nucleoti de variants (23, 22%). There was no signifi cant diff erence 
in age of onset of pancreati c cancer and no signifi cant diff erence in the type or locati on of the mutati on between 
the groups.

Conclusion: Despite the phenotypic heterogeneity of BRCA2 families registered with EUROPAC, there is no signifi -
cant diff erence between age of onset of pancreati c cancer or between the type or locati on of the BRCA2 mutati on. 
This suggests that it may not only be the BRCA2 mutati on contributi ng to the increased incidence of pancreati c 
cancer in these families.

P-03-11
A comprehensive gene-based analysis of uncommon geneti c polymorphisms and risk of 
pancreati c ductal adenocarcinoma
Pelin Ünal, Angelica Macauda, Ye Lu, Murat Güler, Federico Canzian
Genomic Epidemiology Group,German Cancer Research Centre (DKFZ), Heidelberg, Germany

Abstract

Background: Despite the extensive investi gati on of common germline variants, uncommon variants remain poorly 
understood due to the limited coverage of genome-wide associati on studies (GWAS) for polymorphisms with minor 
allele frequency (MAF)<1%, which represent most of the human genome variati on, and the high cost of whole ge-
nome/exome sequencing that hinders comprehensive analyses of these variants at the whole genome scale. How-
ever, the recent TOPMed reference panel enables GWAS imputati on of non-genotyped polymorphisms with MAFs 
as low as 0.01%. Our aim is to investi gate the contributi on of the uncommon variants in all known gene regions on 
geneti c suscepti bility to pancreati c ductal adenocarcinoma (PDAC).
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Methods: The study uti lised two GWAS datasets, PanScan/PanC4 (over 7,000 PDAC cases and 7,000 controls), which 
were imputed with TOPMed, and UKBiobank (1,466 PDAC cases and 296,184 controls), which were imputed with 
the UK10K reference panel. A gene burden test (via MAGMA soft ware) was performed for each of the 18,279 known 
autosomal coding genes and a meta-analysis method was performed between the results of PanScan/PanC4 and 
UKBiobank. Also, a functi onal annotati on-based gene-burden test (via the STAARpipeline R package) was performed 
for known gene regions by using FAVOUR, a comprehensive whole genome variant annotati on database (study-wide 
stati sti cal signifi cance threshold, p=2.6x10-6).

Results: Meta-analysis of the gene-burden test for uncommon variants (MAF<1%) showed a study-wise stati sti cally 
signifi cant gene, MBD3L5, with p=4.5x10-7. According to the functi onal annotati on-based gene-burden test, none of 
the tested genes resulted to be associated with PDAC risk. However, promising associati ons (p<10-4) were found for 
CXCL10, ART3, ZNF382, SIPA1L2, CNBD2 and CLDN6 with missense uncommon variants. Although the MBD3L5 gene 
is not known to be directly implicated in cancer, it has syntheti c lethal geneti c interacti on with the KRAS gene, which 
is mutated in most pancreati c cancer cases.

Conclusion: Initi al analyses revealed encouraging links between uncommon variants in multi ple genes and PDAC 
suscepti bility, although most of those fell short of achieving study-wide stati sti cal signifi cance; functi onal annota-
ti on-based methods with additi onal annotati ons (e.g. methylati on, miRNA, lncRNA) will be employed to refi ne the 
analysis of the PanScan/PanC4 and UK Biobank datasets, as well as of additi onal datasets with upcoming GWAS 
data.

P-03-12
Impact of geneti cally driven infl ammati on on early pancreati c carcinogenesis
Tanvi Vikrant Inamdar, Teresa Vauti , Nico Hesselbarth, Helmut Laumen, Jonas Rosendahl
Department for Internal Medicine I, University Hospital Halle (Saale), Marti n Luther University Halle-Witt enberg, 
Halle (Saale), Germany

Abstract

Background: Hereditary chronic pancreati ti s (CP) is a well-known risk factor for pancreati c cancer. A recent study us-
ing a geneti c mouse model showed that the p.N256K mutati on of carboxypepti dase A1 (Cpa1) is suffi  cient to cause 
CP. We aim to elucidate the impact of Cpa1-induced CP on the early steps of pancreati c cancer development using 
the novel mouse model KC-Cpa1, combining Cpa1 mice with a pancreas-specifi c K-RasG12D/+ genotype.

Methods: The pancreata of KC-Cpa1 mice, as well as Cpa1, KC, and wild type (WT) mice, were analysed histologically 
and using multi spectral imaging, at early ti me points. Furthermore, pancreati c acinar cell line 266-6 expressing the 
mutant Cpa1 was used to elucidate the impact on ADM (acinar ductal metaplasia) using diverse approaches such as 
qRT-PCR, immunofl uorescence, and immunoblotti  ng. 

Results: At 10 weeks, KC-Cpa1 mice showed massive remodelling of the pancreas. In additi on, immune cells, pre-
dominantly macrophages, showed increased infi ltrati on at 10 weeks as compared to the KC and control mice. In 
266-6 acinar cells overexpressing mutant or WT Cpa1, we observed diff erences in ADM transdiff erenti ati on.

Conclusion: These results demonstrate that the combined impact of oncogenic mutant K-Ras and mutant Cpa1 as 
exhibited in the KC-Cpa1 mouse model enhances features of early pancreati c carcinogenesis, specifi cally ADM and 
pancreati c intraepithelial neoplasia (PanIn). In further studies, we aim to identi fy the underlying molecular mecha-
nism of mutant Cpa1 for these features using in vitro, ex vivo, and in vivo techniques. 



65

Posters
P-03-13
The role of TRPV6 variants in chronic pancreati ti s in Hungary
Zsofi a Gabriella Pesei1, Reka Hegede2, Gergo Berke2, Balazs Csaba Nemeth3, Balint Eross2,4,5, Vera Sahin-Toth6, Gyula 
Farkas Jr.7, Andrea Szentesi2, Laszlo Czako8, Miklos Sahin-Toth6, Peter Hegyi2,4,5,9, Eszter Hegyi2

1Department of Medical Geneti cs, Albert Szent-Gyorgyi Health Centre, Szeged, Hungary. 2Insti tute for Translati onal 
Medicine, University of Pecs Medical School, Pecs, Hungary. 3Hungarian Centre of Excellence for Molecular Medi-
cine – University of Szeged, Translati onal Pancreatology Research Group, Szeged, Hungary. 4Centre for Translati onal 
Medicine, Semmelweis University, Budapest, Hungary. 5Insti tute of Pancreati c Diseases, Semmelweis University, 
Budapest, Hungary. 6Department of Surgery, University of California Los Angeles, Los Angeles, USA. 7Department 
of Surgery, Albert Szent-Gyorgyi Medical School, Szeged, Hungary. 8Department of Medicine, Albert Szent-Gyorgyi 
Medical School, University of Szeged, Szeged, Hungary. 9Translati onal Pancreatology Research Group, Interdisciplin-
ary Centre of Excellence for Research Development and Innovati on, University of Szeged, Szeged, Hungary

Abstract

Background: The transient receptor potenti al channel family, vanilloid subfamily member 6 (TRPV6) protein is a 
consti tuti vely acti ve calcium channel expressed on the apical membrane of polarized epithelial cells. TRPV6 facil-
itates trans-epithelial calcium absorpti on and thereby contributes to calcium homeostasis. Recently, a number of 
studies reported that loss-of-functi on TRPV6 gene variants are associated with non-alcoholic chronic pancreati ti s. 
Our aim was to investi gate the role of TRPV6 variants in chronic pancreati ti s in an adult Hungarian cohort.

Methods: Pati ents were recruited from the Hungarian Nati onal Pancreas Registry. Exons 4-8, 11, 14, and 15 of the 
TRPV6 gene were analysed by PCR and Sanger sequencing in 144 non-alcoholic chronic pancreati ti s pati ents and 
300 controls.

Results: We identi fi ed 3 novel variants (p.T159I, p.R194C, p.G501C), 5 previously reported functi onally benign TRPV6 
variants (p.R220W, p.L299Q, p.T309M, p.T309=, p.P352=), and 7 common variants (p.C197R, p.T400=, p.N504=, 
p.T641=, p.G666=, p.M721T, p.N734=). Among the novel rare variants, p.T159I and p.R194C were present in 1 pa-
ti ent each, while the p.G501C variant was identi fi ed in 1 control subject. In silico analysis using Meta SNP classifi ed 
all 3 novel rare variants as potenti ally pathogenic. The p.R220W variant occurred in 1 pati ent, while the p.L299Q 
and p.P352= variants were identi fi ed once and twice, respecti vely, in controls. Variants p.T309M and p.T309= were 
found both in pati ents (once each) and controls (twice each). The T allele of the c.1512C>T (p.N504=) variant was 
signifi cantly overrepresented in cases (40/224, 29%) relati ve to the control group (44/442, 21.5%) (OR=1.79; P=0.0; 
95% CI=1.1-2.8).

Conclusion: None of the previously reported functi onally impaired TRPV6 variants were found in this Hungarian 
chronic pancreati ti s cohort. We identi fi ed 3 novel potenti ally pathogenic rare variants (p.T159I, p.R194C, p.G501C). 
The common variant p.N504= was signifi cantly associated with the disease, however, independent replicati on will 
be required to confi rm this fi nding.
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P-03-14
Signifi cance of chymotrypsinogen C (CTRC) mutati ons c.180C>T and c.493+51C>A in Hun-
garian pati ents with chronic pancreati ti s
Regina Stefanovics1,2, Zain A. Karamya1,2, Máté Sándor1, Anett  Dancs1, Zsófi a Varga1, Eszter Hegyi3, Anasztázia Er-
zsébet Kun1,2, Áron Vincze4, Ferenc Izbéki5, Bálint Erőss3,6,7, László Czakó1, Richárd Szmola8, Eszter Boros5, Péter Jenő 
Hegyi6,7, Andrea Szentesi3, Péter Hegyi3,6,7,9, Balázs Csaba Németh1,2

1Department of Medicine, Albert Szent-Györgyi Medical School, University of Szeged, Szeged, Hungary. 2Hungarian 
Centre of Excellence for Molecular Medicine – University of Szeged, Translati onal Pancreatology Research Group, 
Szeged, Hungary. 3Insti tute for Translati onal Medicine, Medical School, University of Pécs, Pécs, Hungary. 4Division of 
Gastroenterology, First Department of Medicine, University of Pécs, Pécs, Hungary. 5Szent György University Teach-
ing Hospital of County Fejér, Székesfehérvár, Hungary. 6Centre for Translati onal Medicine, Semmelweis University,, 
Budapest, Hungary. 7Insti tute of Pancreati c Diseases, Semmelweis University, Budapest, Hungary. 8Department of 
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Abstract

Background: Chymotrypsinogen C (CTRC) has signifi cant physiological role in preventi ng early, intrapancreati c tryp-
sin acti vati on. Impairment of this molecular defence mechanism (e.g. loss-of-functi on mutati ons of the CTRC gene) 
can eventually cause chronic pancreati ti s (CP). Interesti ngly, the silent mutati on c.180C>T (p.G60=) in the CTRC gene 
is associated with CP in European and Indian cohorts. Moreover, this mutati on is very rare in Japanese and Chinese 
populati ons. Another intronic CTRC variant c.493+51C>A having a protecti ve eff ect for CP was reported recently, 
however, no further confi rmati on of this stati sti cal observati on was published. Investi gati on of geneti c associati ons 
with uncertain clinical signifi cance is needed to understand their eff ect more comprehensively. We aimed to deter-
mine the allele frequency of known mutati ons of the CTRC gene in pati ents and controls to evaluate their frequency 
and associati on with chronic pancreati ti s in the Hungarian populati on.

Methods: We selected 141 pati ents with non-alcoholic (NACP), 176 pati ents with alcoholic chronic pancreati ti s 
(ACP) and 400 controls recruited by the Hungarian Pancreati c Study Group (HPSG). Mutati ons in exons 2, 3 and 5 
and their harbouring intronic regions of the CTRC gene were analysed by Sanger sequencing.

Results: The allele frequency of the c.180C>T (p.G60=) silent mutati on was signifi cantly overrepresented in pati ents 
with chronic pancreati ti s in all subgroups compared to controls (all pati ents vs. controls: OR=2.07, 95% CI=1.5-
2.8, p<0.0001, NACP vs. controls: OR=2.13, 95% CI=1.5-3.1, p=0.0001, ACP vs. controls: OR= 2.02, 95% CI=1.4-2.9, 
p=0.0001). The intronic variant c.493+51C>A was not accumulated signifi cantly in pati ents or controls (all pati ents 
vs. controls: OR= 0.84, 95% CI: 0.7-1.1, p=0.2, NACP vs. controls: OR= 0.9, 95% CI: 0.7-1.3, p=0.7, ACP vs. controls: 
OR= 0.8, 95% CI: 0.6-1.1, p=0.14).

Conclusion: We confi rmed in the Hungarian cohort that the c.180C>T (p.G60=) mutati on of the CTRC gene is asso-
ciated with chronic pancreati ti s. The CTRC intronic variant c.493+51C>A is slightly overrepresented in controls, but 
the measure of accumulati on was not stati sti cally signifi cant, therefore this variant is not protecti ve against chronic 
pancreati ti s in the Hungarian populati on.
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P-04-01
Altered gut microbiota in the early stage of acute pancreati ti s predicts the occurrence of 
acute respiratory distress syndrome
Ziying Han1, Xiaomin Hu2, Ruilin Zhou3, Dong Wu1

1Department of Gastroenterology, State Key Laboratory of Complex Severe and Rare Diseases, Peking Union Medical 
College Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing, China. 2Depart-
ment of Medical Research Centre, Department of Gastroenterology, State Key Laboratory of Complex Severe and 
Rare Diseases, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences & Peking Union Medi-
cal College,, Beijing, China. 3Department of Cardiology, Peking Union Medical College Hospital, Chinese Academy of 
Medical Science & Peking Union Medical College, Beijing, China

Abstract

Background: Acute respiratory distress syndrome (ARDS) is the most common cause of organ failure in acute pancre-
ati ti s (AP) pati ents, which associated with high mortality. Specifi c changes in the gut microbiota have been shown to 
infl uence progression of acute pancreati ti s. We aimed to determine whether early alterati ons in the gut microbiota 
is related to and could predict ARDS occurrence in AP pati ents.

Methods: In this study, we performed 16S rRNA sequencing analysis in 65 AP pati ents and 20 healthy volunteers. 
The AP pati ents were further divided into two groups: 26 AP-ARDS pati ents and 49 AP-non ARDS pati ents based 
on ARDS occurrence during hospitalizati on. We also conducted a combinati on analysis using lung microbiota data 
between ICU-ARDS pati ents and ICU-non ARDS pati ents with publicly available data.

Results: Our results showed that the AP-ARDS pati ents exhibited specifi c changes in gut microbiota compositi on 
and functi on as compared to subjects of AP-non ARDS group. Higher abundances of Proteobacteria phylum, Entero-
bacteriaceae family, Escherichia-Shigella genus, and Klebsiella pneumoniae, but lower abundances of Bifi dobacte-
rium genus were found in AP-ARDS group compared with AP-non ARDS groups. Random forest modelling analysis 
revealed that the Escherichia-shigella genus was eff ecti ve to disti nguish AP-ARDS from AP-non ARDS, which could 
predict ARDS occurrence in AP pati ents. Higher abundance of Escherichia-shigella genus was also found in the lung 
of ICU-ARDS pati ents compared with ICU-non ARDS pati ents.

Conclusion: Our study revealed that alterati ons of gut microbiota in AP pati ents on admission were associated with 
ARDS occurrence aft er hospitalizati on, indicati ng a potenti al predicti ve and pathogenic role of gut microbiota in the 
development of ARDS in AP pati ents.

P-04-02
Disease and death of Alexander the Great: pancreati c necrosis?
N.B. Gubergrits
Into-Sana Multi fi eld Clinic, Odesa, Ukraine

Abstract

Alexander the Great is considered one of the greatest commanders in history who created a world empire. The cir-
cumstances of his death remain the subject of scienti fi c discussion in the historical and medical communiti es. We 
looked at documents in the historical literature to fi gure out what might have caused the death of the statesman. 
The Indian wise man Kalanos predicted Alexander’s death in Babylon within one year, so in Babylon the king became 
suspicious of his friends and lost heart. Alexander’s drinking problem, which his contemporaries had already no-
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ti ced, got worse as soon as he got to Babylon in November of 331 BC. From party to party, on the occasion of every 
success, he was gradually but steadily becoming a heavy drinker. 

In the last years of his life, Alexander the Great, under the infl uence of a fatal prophecy about his own demise, was 
angry, systemati cally abusing alcohol, and overeati ng during lavish feasts. Such historians as Aristobulus, Haret, and 
Plutarch tried to justi fy the king’s bad habits with his love for feast talks and “body heat.” Alexander the Great died in 
June of 323 BC. At diff erent ti mes, many hypotheses were put forward. Greek scholars say that the most likely cause 
of Alexander the Great’s disease was his addicti on to “heavy food” and alcohol, which led to pancreati c necrosis. 
According to the ruler’s contemporaries, the onset of symptoms was characterised by severe abdominal pain aft er 
heavy food and wine, accompanied by fever, and daily progressive worsening for 14 days. Despite his bad conditi on, 
Alexander the Great kept overeati ng and drinking too much wine, even though doctors tried to induce vomiti ng and 
give him cold baths. This resulted in a rapid rise in temperature, increased sweati ng, fever, and diffi  culty breathing. 
Before his death, Alexander was tormented by severe pain and numerous painful symptoms. He died in Babylon at 
the age of 33 from severe sepsis.

P-04-03
Machine learning improves predicti on of severity and outcomes of acute pancreati ti s: a 
prospecti ve multi -centre cohort study
Jianing Li1, Dong Mu2, Shi-Cheng Zheng3, Wei Tian4, Zuo-Yan Wu5, Jie Meng6, Rui-Feng Wang7, Tian-Lei Zheng8, Yue-
Lun Zhang9, John Windsor10, Guo-Tao Lu11, Dong Wu1

1Peking Union Medical College Hospital, Peking Union Medical College and Chinese Academy of Medical Science, 
Beijing, China. 2General Hospital of Western Theater Command, Chengdu, China. 3West China Longquan Hospital 
Sichuan University, Chengdu, China. 4Fangshan Liangxiang Hospital of Beijing, Beijing, China. 5The Sixth Hospital of 
Beijing,, Beijing, China. 6Affi  liated Hospital of Hebei University, Baoding, China. 7The Fourth Affi  liated Hospital of 
Harbin Medical University, Harbin, China. 8Affi  liated Hospital of Xuzhou Medical University, Xuzhou, China. 9Peking 
Union Medical College and Chinese Academy of Medical Science, Beijing, China. 10Faculty of Medical and Health Sci-
ences, University of Auckland, Auckland, New Zealand. 11Affi  liated Hospital of Yangzhou University, Yangzhou, China

Abstract

Background: Up to 20% of pati ents with acute pancreati ti s (AP) develop severe pancreati ti s (SAP), presenti ng per-
sistent organ failure with considerable mortality. Previous scoring models such as the Acute Physiologic Assessment 
and Chronic Health Evaluati on II (APACHI-II), Bedside Index for Severity in Acute Pancreati ti s (BISAP), and other 
scoring systems do not precisely predict clinical outcomes of pati ents at the onset of the illness.

Methods: Data including demographic characteristi cs, laboratory tests, vital signs, physical examinati ons, aeti ology, 
prognosis, and others are collected from 915 AP pati ents within 48 hours of onset in a multi -centre prospecti ve 
cohort study (2018-2022). We randomly divided data into the training set (80%, n=732) and the test set (20%, 
n=183). Multi ple machine learning (ML) algorithms were trained. The primary outcome was grades of AP severity 
such as SAP, MSAP (moderately severe acute pancreati ti s), and MAP (mild acute pancreati ti s). Secondary outcomes 
included mortality, infected pancreati c necrosis, ICU admission, and length of hospital stay. The performance of 
these models was evaluated using the area under the receiver operati ng characteristi c curve (AUC). Importance of 
predictors is esti mated using Shapley additi ve explanati ons.

Results: Six common ML algorithms showed ideal predicti on eff ect and the Ensemble Model had the highest AUC 
for both primary and secondary outcomes. Diff erent from traditi onal ML systems that divided acute pancreati ti s 
into SAP or non-SAP, we innovati vely built a ML model that made three-category prognosis predicti on with AUC of 
0.920, 0.843, and 0.929 for SAP, MSAP, and MAP, respecti vely. AUC and calibrati ons confi rmed superiority for ML 
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model compared with fi ve traditi onal scoring systems such as APACHE-II, Marshall, and BISAP et al. For ICU admis-
sion, mortality, infected pancreati c necrosis and hospital stay, AUC of ML predicti on was 0.958, 0.913, 0.922, and 
0.849. Temperature, heart rate, respiratory rate, serum calcium, serum glucose, and serum creati nine were import-
ant prognosis predicti ve factors.

Conclusion: By using admission clinical predictors, ML model accurately predicted severity and outcomes of acute 
pancreati ti s.

P-04-04
Prevalence of islet cell autoimmunity in paediatric pati ents in index cases of acute pan-
creati ti s
Jonathan Tatum1, Lindsey Hornung2, David Vitale3,4, Melena Bellin5,6,7, Clive Wasserfall8,9, Tyler Thompson3, Amy 
Shah1,4, Maisam Abu-El-Haija3,4
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Gastroenterology, Hepatology and Nutriti on, Cincinnati  Children’s Hospital Medical Center, Cincinnati , USA. 4De-
partment of Pediatrics, University of Cincinnati  College of Medicine, Cincinnati , USA. 5Division of Pediatric Endocri-
nology, University of Minnesota Medical School, Minneapolis, USA. 6Department of Surgery, University of Minnesota 
Medical School, Minneapolis, USA. 7Department of Pediatrics, University of Minnesota Medical School, Minneap-
olis, USA. 8Department of Pathology, immunology, and Laboratory Science, University of Florida, Gainesville, USA. 
9College of Medicine, University of Florida, Gainesville, USA

Abstract

Background: The natural course of diabetes mellitus (DM) that develops aft er acute pancreati ti s (AP) in children is 
unknown. We hypothesized islet cell autoimmunity is involved in DM development in index AP cases. The aim of 
our study was to describe the prevalence abnormal glucose testi ng and islet cell autoanti bodies (ICA) in paediatric 
pati ents during and in the year following their index case of AP.

Methods: Data was obtained from a single-centre observati onal cohort study of pati ents with their fi rst episode of 
AP. Baseline demographics, and clinical factors were recorded. Diagnosis of pre-DM or DM was determined using 
American Diabetes Associati on criteria. ICA ti tres were measured on stored plasma collected from AP diagnosis, 
within the fi rst 6 months and at 12 months post-AP att ack.  

Results: Eighty-six pati ents with AP and ICA data were included, 73 had available glucose measures. Median age 
at fi rst AP att ack was 14.1 (IQR 8.7-16.4), 46/86 (53%) were females. Twenty-one pati ents out 73 (29%) developed 
abnormal glucose testi ng (pre-DM or DM combined); 5/21 DM, 16/21 pre-DM in the fi rst year aft er fi rst-AP att ack. 
Demographics and baseline clinical characteristi cs were not diff erent between those with or without abnormal 
glucose testi ng. However, a higher proporti on (38%, 8/21) with abnormal glucose testi ng had severe AP compared 
to those with normal DM testi ng (13%, 7/52) (p=0.03). Twenty-six pati ents (30%) were positi ve for at least one of 
four ICAs (IAA, GADA, IA-2, ZnT8), 7 (8%) with two or more positi ve ICAs. For pati ents who had two or more positi ve 
ICAs, there was no signifi cant diff erence between those with normal DM testi ng (8%, 4/52) compared to abnormal 
DM testi ng (5%, 1/21) (p=1.00). Fourteen pati ents had islet cell testi ng at multi ple ti me points, of which 2/14 (14%) 
were positi ve across multi ple ti me points.

Conclusion: Pre-DM and DM is higher than previously described in the paediatric literature post AP. Islet cell auto-
immunity is more common in pati ents in the fi rst year aft er their index AP att ack than the general populati on (7-8%). 
Future studies are needed to delineate DM prevalence, assess long-term outcomes, and investi gate mechanisms of 
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DM in AP.

P-04-05
Acute pancreati ti s increases the risk of gastrointesti nal cancer in type 2 diabeti c pati ents: 
a Korean nati onwide cohort study
Jikon Ryu
Department of Internal Medicine and Liver Research Insti tute, Seoul Nati onal University Hospital, Seoul, Korea, 
Republic of

Abstract

Background: The associati on between acute pancreati ti s (AP) and gastrointesti nal cancers in diabeti c pati ents is 
currently not well understood. The study aim was to investi gate the associati on between AP and gastrointesti nal 
cancers in diabeti c pati ents.

Methods: Data from the Korean Nati onal Health Insurance Service database were analysed. Parti cipants with di-
abetes who underwent a health examinati on between 2009 and 2012 were followed up ti ll December 2018. The 
primary outcome was the occurrence of gastrointesti nal cancer. A total of 2,263,184 pati ents were included in the 
fi nal analysis.

Results: Pati ents with a history of AP (n = 2390) were found to have a signifi cantly higher risk of gastrointesti nal can-
cer except for oesophageal cancer, as follows: gastric cancer (aHR = 1.637, 95% CI: 1.323–2.025), colorectal cancer 
(aHR = 2.183, 95% CI: 1.899–2.51), liver cancer (aHR = 2.216, 95% CI: 1.874–2.621), pancreati c cancer (aHR = 4.558, 
95% CI: 4.078–5.095), bile duct cancer (aHR = 3.996, 95% CI: 3.091–5.269), and gallbladder cancer (aHR = 2.445, 
95% CI: 1.459–4.099). The history of AP is associated with the increased risk of gastrointesti nal cancer in diabeti c 
pati ents. 

Conclusion: It is necessary to investi gate the history of AP and more acti vely recommend screening for gastrointes-
ti nal cancers in such pati ents.

P-04-06
Serum phosphate levels in acute alcoholic pancreati ti s
María Lourdes Ruiz Rebollo1, María Fe Muñoz Moreno2, María Antonella Rizzo Rodriguez1, Jean Félix Piñerua 
Gonsálvez1

1Digesti ve Diseases Department, Hospital Clínico Universitario, Valladolid, Spain. 2Research Unit, Hospital Clínico 
Universitario, Valladolid, Spain

Abstract

Background: Aft er gallstones, alcohol is the second most common cause of acute pancreati ti s (AP). Experimental 
studies found a relati onship between phosphate serum levels and severity in acute alcoholic pancreati ti s (AAP). The 
aim of the study was to fi gure out this associati on in our AAP human cohort.

Methods: Fift y-seven AAP pati ents were retrospecti vely assessed from our prospecti ve-maintained AP database. 2 
cohorts of pati ents were created according to normal (≥2.5 mg/dl) or low (< 2.5 mg/dl) serum phosphate levels per-
formed within 24 hours of admission. Clinical, analyti cal and radiological data were recorded. Our primary outcome 
was the severity of AAP. Secondary outcomes studied were: mortality, organ failure, local and systemic complica-
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ti ons, intensive care unit (ICU) admission, necrosectomy and length of hospital. The research was approved by our 
Ethics Committ ee Board (PI 22-2931).

Results: Serum phosphate levels were quanti fi ed in 55/57 pati ents. Phosphate levels were normal in 21 pati ents 
(38.18%) and low in 34 pati ents (63.63%) . 42 pati ents suff ered from mild AAP and 15 developed moderately severe 
or severe AAP. On univariate analyses high blood pressure (HBP), SIRS, waist circumference, albumin, blood urea 
nitrogen, creati nine, phosphate, RAMSON and BISAP classifi cati ons as well as pleural eff usion were related with 
the severity of AAP. On forward stepwise multi variate regression, the risk of suff ering from a moderately-severe or 
severe AAP was higher for those pati ents with lower serum phosphate levels   OR 10.56 (95% IC 1.98-56.36 p 0.006) 
as well as pati ents suff ering from HBP OR 11,85 (IC 95% 2,003-70,077 p 0.006). The area under the receiver operat-
ing curve (AUROC) for phosphate levels was 0.723 (IC95% 0.551-0.895 p 0.013); <2.35 mgs/dl were the best cut-off  
point for phosphate level to predict severity in AAP (sensiti vity 0.78; specifi city 0.71). In the model HBP+phosphate, 
AUROC was 0.801 (IC95% 0.659-0.942 p 0.001) with 0.20 the bet cut-off  value (sensiti vity 0.85; specifi city 0.61). No 
relati onship was found between phosphate and secondary outcomes.

Conclusion: Our study suggests that serum phosphate level on admission can be used as a reliable prognosti c mark-
er in AAP pati ents. A cut-off  value of phosphate <2.35 mgs/dl, is accurate to predict severity.

P-04-10
Systemati c review of volume and methodological quality of randomised trials in acute 
pancreati ti s
Nejo Joseph1, Gordon Liu1, Chris Varghese2, Wei Lim3, William Xu4, Cameron Wells5, Shayne Tobias6, Gabriele Capru-
so7, Enrique de Madaria8, Dhiraj Yadav9, Asbjørn Drewes10, Marc Besselink11, John Windsor12, Sanjay Pandanaboya-
na13,14

1Faculty of Medical and Health Sciences, The University of Auckland, Auckland, New Zealand. 2Middlemore Hospi-
tal, Te Whatu Ora Counti es Manukau, Auckland, New Zealand. 3Faculty of Medical Sciences, Newcastle University, 
Newcastle Upon Tyne, United Kingdom. 4Te Whatu Ora, Te Tai Tokerau, Whangarei, New Zealand. 5Department of 
General Surgery, Auckland City Hospital, Auckland, New Zealand. 6School of Medicine and Medical Sciences, Univer-
sity College Dublin, Dublin, Ireland. 7Pancreati co-Biliary Endoscopy and Endosonography Division, Pancreas Trans-
lati onal and Clinical Research centre, San Raff aele Scienti fi c Insti tute IRCCS, Vita-Salute San Raff aele University, Mi-
lan, Italy. 8Gastroenterology Department, Dr. Balmis General University Hospital; Department of Clinical Medicine, 
Miguel Hernández University, Alicante, Spain. 9Gastroenterology Department, University of Pitt sburgh Physicians, 
Department of Medicine, University of Pitt sburgh, Pitt sburgh, USA. 10Department of Gastroenterology, Centre for 
Pancreati c Diseases, Aalborg University Hospital, Aalborg, Sweden. 11Amsterdam UMC, locati on University of Am-
sterdam, Department of Surgery, Amsterdam, Netherlands. 12HBP/Upper GI Unit, Auckland City Hospital, Auckland, 
New Zealand. 13HPB and Transplant Unit, Freeman Hospital, Newcastle Upon Tyne, United Kingdom. 14Populati on 
Health Sciences Insti tute, Newcastle University, Newcastle Upon Tyne, United Kingdom

Abstract

Background: This systemati c review assessed the volume and methodological quality of Randomised Controlled 
Trials (RCT’s) in relati on to management of acute pancreati ti s (AP).

Methods: The PUBMED, MEDLINE, CENTRAL databases were systemati cally searched for RCTs published across 3 
ti me periods: <1996(P1), 1996-2008 (P2), >2008(P3). RCT quality was analysed with Cochrane Risk of Bias (ROB)-
II, sample size recalculati on, and Spin (interpretati on of non-stati sti cally signifi cant results as relevant, making the 
study appear to be positi ve).
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Results: Overall, 265 RCTs with 23,472 pati ents with AP were included. The average number of RCTs per year in-
creased from 1.3, 6.1 to 10.9 in P1, P2, and P3, respecti vely. The clinical domains were nutriti on (27%), drug treat-
ment (21%), pancreati c necrosis management (13%), anti bioti c prophylaxis (10%), and fl uid management (7%). The 
ROB assessment showed low, some, and high concerns in overall ROB in 21%, 55% and 24% of all RCTs. Selecti ve 
reporti ng bias was low in P3 (P1 10%, P2 19%, P3 42%, P<0.005). Measurement bias was 76%, 90% and 82% in P1, 
P2, P3 (P=0.014). Sample size calculati ons were reported in 106 RCTs and suffi  cient data to recalculate sample size 
in only 67 of the 106 (63%) RCT’s. Sample size calculati on reporti ng signifi cantly increased through the three ti me 
periods (17%, 38% and 47%, p<0.05). Spin was identi fi ed in 70 RCTs (26% of all RCTs).

Conclusion: The quanti ty of published RCTs relati ng to the management of AP has increased eightf old over ti me. 
Nearly three quarters of all RCTs had some or high overall ROB. Misleading reporti ng was identi fi ed in over a quarter 
of trials and only 25% reported reproducible sample sizes. Signifi cant improvements in the conduct and reporti ng of 
randomised trials in AP are required to improve the evidence base in this fi eld.

P-04-11
Discharge protocol in acute pancreati ti s: an internati onal survey and cohort analysis
Rita Nagy1,2,3, Klementi na Ocskay1, Sipos Zoltán2, Andrea Párniczky4, Peter Hegyi3,2,5

1Heim Pál Nati onal Paediatric Insti tuti on, Budapest, Hungary. 2Insti tute for Translati onal Medicine, Pécs, Hungary. 
3Centre for Translati onal Medicine, Budapest, Hungary. 4Heim Pál Nati onal Paediatric Insti tute, Budapest, Hungary. 
5Insti tute of Pancreati c Diseases, Budapest, Hungary

Abstract

Background: There are several overlapping clinical practi ce guidelines in acute pancreati ti s (AP), however, none of 
them contains suggesti ons on pati ent discharge. The Hungarian Pancreati c Study Group (HPSG) has recently devel-
oped a laboratory data and symptom-based discharge protocol, which needs to be validated.

Methods: A survey was conducted by involving all members of the Internati onal Associati on of Pancreatology (IAP) 
to understand the characteristi cs of internati onal discharge protocols. We investi gated the safety and eff ecti veness 
of the HPSG discharge protocol.

Results: According to our internati onal survey, 87.5% (49/56) of the centres had no discharge protocol. Pati ents 
discharged based on protocols have a signifi cantly shorter median length of hospitalizati on (LOH) (7 (5;10) days 
vs 8 (5;12) days) p<0.001), and a lower rate of readmission due to recurrent AP episodes (p=0.005). There was no 
diff erence in median discharge CRP level among the internati onal cohorts (p=0.586). HPSG protocol resulted in the 
shortest LOH (6 (5;9) days) and highest median CRP (35.40 (13.78; 68.40) mg/l). Safety was confi rmed by the low 
rate of readmitt ance (n=35; 5%).

Conclusion: Discharge protocol is necessary in AP. The discharge protocol used in this study is the fi rst clinically prov-
en protocol. Developing and testi fying further protocols are needed to bett er standardize pati ent care.
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P-04-12
Development of pancreati c diseases during long-term follow-up of pati ents with acute 
pancreati ti s in a prospecti ve nati onwide cohort
FEM de Rijk1,2, NJ Sissingh3,2, TT Boel2, HC Timmerhuis2, MJP de Jong4,2, HA Pauw2, CL van Veldhuisen5,2, ND Hallensle-
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ierenland, Tiel, Netherlands. 22Maastricht University Medical Centre, Maastricht, Netherlands

Abstract

Background: Identi fi cati on of acute pancreati ti s pati ents at high-risk for development of recurrent acute pancreati -
ti s, chronic pancreati ti s and pancreati c cancer would off er opportuniti es for improvements in disease management 
and pati ent counselling. This study aims to gain insight into the natural course and factors associated with disease 
progression following a fi rst episode of acute pancreati ti s.

Methods: A long-term follow-up study of a nati onwide prospecti ve unselected cohort of pati ents with acute pan-
creati ti s (2008-2015) was performed. Primary endpoints were recurrent acute pancreati ti s, chronic pancreati ti s 
and pancreati c cancer. Cox-proporti onal hazards and logisti c regression models were used for cumulati ve incidence 
calculati ons and risk analyses. 

Results: Overall, 1,184 pati ents with a median follow-up of 9 years (IQR 7–11) were included. Recurrent acute pan-
creati ti s and chronic pancreati ti s occurred in 301 pati ents (25%) and 72 pati ents (6%), with the highest rates among 
pati ents with alcoholic pancreati ti s (40% and 22%), and for chronic pancreati ti s among pati ents with recurrent 
acute pancreati ti s (15%). Pancreati c cancer was diagnosed in 14 pati ents (1%) aft er a median ti me of 24 months 
(IQR 4–84). Independent predicti ve factors for recurrent acute pancreati ti s were alcoholic and idiopathic pancre-
ati ti s (OR 2.70, 95% CI 1.51–4.82 and OR 2.06, 95% CI 1.40–3.02) and no pancreati c interventi ons (OR 1.82, 95% 
CI1.10–3.01). In biliary pancreati ti s pati ents, endoscopic retrograde cholangiopancreatography (OR 0.33, 95% CI 
0.20–0.55) and cholecystectomy ≤ 3 months (OR 0.16, 95% CI 0.11–0.25) were protecti ve factors for recurrent acute 
pancreati ti s. Male sex (OR 2.06, 95% CI 1.05 – 4.05), non-biliary aeti ology (alcohol: OR 5.24, 95% CI 1.94–14.16, id-
iopathic: OR 4.57, 95% CI 2.05–10.16 and other: OR 2.97, 95% CI 1.11–7.94), smoking (OR 2.33, 95% CI 1.14–4.78), 
pancreati c interventi ons (OR 3.10, 95% CI 1.20–8.02) and recurrent acute pancreati ti s (OR 4.93, 95% CI 2.84–8.58) 
were independently associated with chronic pancreati ti s. 

Conclusion: One in four pati ents aft er a fi rst episode of acute pancreati ti s will develop recurrent acute pancreati ti s, 
chronic pancreati ti s, or pancreati c cancer. We identi fi ed several risk factors that may be helpful to devise person-
alised strategies with the intenti on to reduce the impact of disease progression aft er a fi rst episode of acute pan-
creati ti s.
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P-04-13
Anaemia predicts organ failure and mortality in acute pancreati ti s
María Lourdes Ruiz Rebollo1, María Fe Muñoz Moreno2, Jean Félix Piñerua Gonsálvez1, María Antonella Rizzo Rodri-
guez1, 
1Digesti ve Diseases Department, Hospital Clínico Universitario, Valladolid, Spain. 2Research Unit, Hospital Clínico 
Universitario, Valladolid, Spain

Abstract

Background: Anaemia is a risk factor for poor evoluti on in several diseases. Haematocrit (HCT), the percentage of 
red blood cells, is a common parameter performed on admission. This study aims to investi gate the relati onship 
between anaemia and prognosis in Acute Pancreati ti s (AP).

Methods: We included pati ents admitt ed to our unit for AP from March 2014-2022. Data were analysed retrospec-
ti vely using our prospecti vely collected database on AP. HCT levels were considered as follows: normal (≥36 � / 
≥38 ) and low (<36 � / < 38 ). A propensity score matching was performed to reduce bias of confounding 
variables. Clinical, demographic, analyti c, and radiologic data were recorded, which included age, sex, abdominal 
perimeter, body mass index (BMI), Charlson Comorbidity Index, smoking and alcoholic status, high blood pressure 
(HBP) and diabetes mellitus (DM); HCT, leucocytes, C-reacti ve protein (CRP), systemic infl ammatory response syn-
drome (SIRS), creati nine, blood ureic nitrogen (BUN) and pleural eff usion on admission were also recorded. Out-
come variables studied were: mortality, organ failure, local and systemic complicati ons, intensive care unit (ICU) 
admission, necrosectomy, length of hospital stay and severity.

Results: A total of 775 pati ents were initi ally enrolled. Finally, aft er propensity score matching, two cohorts of 109 
each were created according to normal/ low HCT levels, and analysed. On univariate analysis organ failure OR 2.36 
(95% IC 1.05-5.29) p 0.037 and mortality OR 3.708 (95%IC 0.75-18.27) p 0.107 were associated with low HCT. A 
multi ple linear regression model was performed adjusted for confounding variables: DM, Charlson comorbidity 
index, HBP, albumin, BUN, creati nine, CRP, SIRS, BISAP and pleural eff usion. Multi variate analysis showed that organ 
failure  (OR 2.84, 95%IC 1.12-7.18 p 0.027) and mortality (OR 3.88; 95%IC 0.77-18.51; p 0.099) were 2.84 ti mes and 
3.88 ti mes respecti vely more frequent among anaemic pati ents than among non-anaemic ones.

Conclusion: In our series, AP pati ents with low HCT developed organ failure more frequently and had higher rates 
of mortality than AP pati ents without anaemia. Therefore, HCT, an easily checked parameter on admission, must be 
taken into account to predict worse prognosis in AP.

P-04-14
Predictors of pain evoluti on in acute pancreati ti s. Post-hoc analysis of WATERFALL clinical 
trial
Lucía Guilabert1, José Joaquín Mira2,3, Pablo López-Guillén1, Alejandro Giménez Buitrago2, Enrique de-Madaria1,4

1Gastroenterology Department, Biliopancreati c Unit, Dr Balmis General University Hospital, ISABIAL, Alicante, Spain. 
2Health Psychology Department, Miguel Hernández University, Elche, Spain. 3Provincial-Pla Hospital Health Centre, 
Alicante Health Department-San Juan Hospital, Alicante, Spain. 4Department of Clinical Medicine, Faculty of Medi-
cine, Miguel Hernandez University, Elche, Spain

Abstract

Background: Pain is the main symptom of acute pancreati ti s (AP). Most pati ents have relati vely rapid pain relief, but 
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some others may experience more severe and long-lasti ng pain. Early predicti on of those pati ents who will suff er 
more pain would allow decisions to be made regarding greater power of analgesic treatment.

Methods: Post-hoc analysis of the internati onal open-label randomised clinical trial WATERFALL, which compared 
aggressive fl uid therapy (20 ml/kg bolus followed by 3 ml/kg/h) versus moderate (1.5 ml/kg/h preceded by 10 ml/
kg bolus only in case of hypovolaemia) based on Lactated Ringer soluti on. Pain was assessed using the PAN-PROM-
ISE scale (numerical scale with range 0 to 10, absence or maximum pain reported by the pati ent respecti vely) at 
baseline, 12, 24 and 48 hours. The predicti ve eff ect of 16 baseline variables (at study enrolment ) on the evoluti on 
of pain were analysed using a general linear model for repeated measures.

Results: A total of 228 pati ents were included out of 249 from the WATERFALL trial. Younger age, blood leukocyte 
count, presence of signs or symptoms of dehydrati on, and alcohol aeti ology of AP were predictors of pain evoluti on 
in the fi rst 48 hours (p<0.05). With the combinati on of these variables we obtained regression lines to predict 0-10 
pain in the fi rst 12, 24 and 48 hours. Baseline variables such as sex, smoking, body mass index, comorbidity, hae-
matocrit, creati nine, temperature, heart rate, respiratory rate, biliary aeti ology, or randomizati on to aggressive or 
moderate fl uid therapy did not independently predict pain intensity in the fi rst days aft er AP.

Conclusion: Pain management could be scaled according to characteristi cs, habits and clinical variables to achieve 
bett er results during AP admission. Further studies are needed to validate these results.

P-04-15
Early predictors for infected necroti zing pancreati ti s: a systemati c review and a me-
ta-analysis
Dorott ya Tarján1,2, Eszter Szalai2,3, Mónika Lipp4,1, Máté Verbói4, Bálint Erőss4,1, Tamás Kói4,5, Brigitt a Teutsch4, Alex-
andra Mikó6, Péter Hegyi1,4,7,8
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ti onal Medicine, Semmelweis University, Budapest, Hungary. 5Department of Stochasti cs, Insti tute of Mathemati cs, 
Budapest University of Technology and Economics, Budapest, Hungary. 6Insti tute for Translati onal Medicine, Med-
ical School, University of Pécs, Budapest, Hungary. 7Insti tute for Translati onal Medicine, Medical School, University 
of Pécs, Pécs, Hungary. 8Translati onal Pancreatology Research Group, Interdisciplinary Centre of Excellence for Re-
search Development and Innovati on University of Szeged, Szeged, Hungary

Abstract

Background: Infected necroti zing pancreati ti s (INP) raises the possibility of organ failure and mortality. Pati ents with 
INP might benefi t from an early diagnosis that would allow for prompt anti bioti c treatment. Procalcitonin (PCT) was 
found to have the strongest correlati on with IPN in a recent meta-analysis. In this study, our goal was to fi nd early 
indicators of IPN.

Methods: On October 27, 2022, a thorough search was performed in three databases: Medline (through Pubmed), 
Embase, and Central (PROSPERO no.: CRD42022370672). The included studies used CT imaging to detect gas in 
the necroti c collecti on or examined samples obtained aft er interventi ons using Gram staining or culture to confi rm 
infecti on. Any laboratory biomarkers that were analysed between sterile necroti zing pancreati ti s and INP were in-
cluded in the index test. The random eff ect model was used to gain pooled esti mates with 95% confi dence interval 
(CI) and we fi tt ed the SROC curve and heterogeneity among the studies was evaluated.

Results: Fourteen observati onal studies with 1591 pati ents were included. The C-reacti ve protein (CRP) area under 
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the ROC curve (AUC) resulted in 0.70 (95% CI = 0.63, 0.77), while the AUC of PCT is 0.70 (95% CI = 0.57, 0.83), during 
the disease’s early phases during the fi rst 72 hours aft er admission. The AUC of CRP indicated a higher level of 0.88 
(95% CI = 0.75, 1.00) aft er the fi rst 72 hours, while the AUC of PCT is 0.86 (95% CI = 0.60, 1.00). There was no dis-
cernible heterogeneity found.

Conclusion: In conclusion, in the early phases of the disease, the serum measurements of CRP and PCT could be 
elevated without the presence of infecti on, and in clinical setti  ngs could not predict the risk of developing infecti on. 
However, their elevated level in the late phase could be associated with infecti on. These results may contribute to 
the use of anti bioti cs in cases when infl ammatory markers remain conti nuously elevated.

P-04-16
Age-based comparison of the late complicati ons and lifestyle factors aft er acute pancre-
ati ti s
Máté Verbói1, Vivien Miricz1, Áron Vincze2, Patrícia Sarlós2, László Gajdán3, Ferenc Izbéki3, Beáta Bódis4, András 
Kovács5, Szilárd Sztrikovics5, Éva Müller5, Péter Hegyi1,6,7,8, Alexandra Mikó1,9

1Insti tute for Translati onal Medicine, Medical School, University of Pécs, Pécs, Hungary. 2Division of Gastroenterol-
ogy, 1st Department of Medicine, Medical School, University of Pécs, Pécs, Hungary. 3County Hospital Fejér, Szent 
György Hospital, Székesfehérvár, Székesfehérvár, Hungary. 4Division of Endocrinology and Metabolism, 1st Depart-
ment of Medicine, Medical School, University of Pécs, Pécs, Hungary. 5Department of Medical Imaging, Medical 
School, University of Pécs, Pécs, Hungary. 6Centre for Translati onal Medicine, Semmelweis University, Budapest, 
Hungary, Budapest, Hungary. 7Insti tute of Pancreati c Diseases, Semmelweis University, Budapest, Hungary, Buda-
pest, Hungary. 8Translati onal Pancreatology Research Group, Interdisciplinary Centre of Excellence for Research, 
Budapest, Hungary. 9Department of Medical Geneti cs, Medical School, University of Pécs, Pécs, Hungary

Abstract

Background: Acute pancreati ti s (AP) is a severe infl ammatory conditi on which can lead to late complicati ons, which 
are expected to develop in higher rate in the elderly populati on. The aim of our study is to compare the rate of se-
vere AP, late complicati ons of AP; as well as the smoking habits and alcohol consumpti on in pati ents under (A) and 
above (B) 65 years of age.

Methods: The GOULASH-PLUS is a longitudinal observati onal clinical study, which data of the fi rst year follow-up 
were analysed. Endocrine functi ons were tested with HbA1C and oral glucose tolerance test, exocrine insuffi  ciency 
was measured with stool elastase test. Data about lifestyle factors were gained from questi onnaires. Stati sti cal anal-
ysis was performed using Chi Square Test.

Results: From the 223 pati ents 151 belong to group A and 72 to group B. The rate of smokers was 49% (n=74) in 
group A, while 13% (n=9) in group B (p<0.001). Alcohol consumers were 56% (n=84) and 37% (n=27) in group A and 
B respecti vely. Severe AP occurred in 3% (n=4) of group A, and 11% (n=8) of group B (p=0.028). The rate of diabetes 
was 12% (n=17) in group A, and 21% (n=15) in group B; the rate of prediabetes was 23% (n=34) in group A and 51% 
(n=37) in group B (p<0.001). Exocrine insuffi  ciency was detected in 20% (n=31) and 11% (n=8) of group A and B 
pati ents respecti vely.

Conclusion: In the elderly populati on, the rate of severe AP, diabetes and prediabetes was found to be higher. The 
follow-up of AP in older pati ents requires more att enti on.
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Sarcopenia in acute pancreati ti s: a scoping systemati c review
Matt a Kuzman1,2, Sanjay Pandanaboyana1

1Freeman Hospital, Newcastle upon Tune, United Kingdom. 2Health Educati on England - North East, Newcastle upon 
Tyne, United Kingdom

Abstract

Background: Sarcopenia has been shown to have adverse outcomes in several benign and malignant conditi ons. 
The impact of sarcopenia is poorly explored in acute pancreati ti s (AP). We undertook a systemati c review on report-
ing of sarcopenia in AP and its impact on post pancreati ti s complicati ons.

Methods: A literature search was performed, and relevant arti cles were retrieved using PUBMED, MDELINE and 
EMBASE databases. Full text arti cles reporti ng on sarcopenia in AP and showing relati onship between severity of 
acute pancreati ti s and sarcopenia/sarcopenic obesity were included.

Results: A total of 8 studies with 2,272 pati ents with a median age of 56 years were included.. The number of pa-
ti ents with mild , moderate and severe AP were 771, 545 and 258 respecti vely. Seven studies used skeletal muscle 
mass, skeletal muscle index, skeletal muscle att enuati on, and one study used visceral fat/muscle mass rati o as indi-
cators of sarcopenia. These were measured using CT scan to measure the muscle mass/visceral fat at L3 vertebra or 
measuring the psoas muscle volume. Five studies showed a direct relati onship between sarcopenia and the severity 
and prognosis of AP. Three studies showed that pati ents with severe pancreati ti s had lower muscle mass than those 
with mild pancreati ti s). Two studies showed that high visceral fat and low skeletal muscle volume strongly correlat-
ed with higher risk of developing severe AP . One study showed that higher amounts of visceral fat and muscle mass 
were positi vely associated with fewer hospitalizati ons aft er AP episode. One study showed that skeletal muscle 
density was independently associated with in-hospital mortality in necroti zing pancreati ti s.

Conclusion: This systemati c review suggests a direct associati on between Sarcopenia and severity of AP in additi on 
to worse post pancreati ti s outcomes in pati ents with sarcopenia. However, sarcopenia assessment in AP is not 
standardised with a variety of sarcopenia indicators used in the literature making comparisons diffi  cult. Further pro-
specti ve studies are needed with standardised defi niti ons for sarcopenia with longitudinal follow up to determine 
long term impact.

P-04-18
Post-discharge mortality in acute pancreati ti s: A prospecti ve internati onal cohort analy-
sis of 2613 pati ents
Dóra Czapári1,2, Alex Váradi1, Nelli Farkas1,3, Gergely Nyári4, Katalin Márta5,2, Szilárd Váncsa2,5,1, Rita Nagy2,1,6, Stefa-
nia Bunduc2,5,7,8, Bálint Erőss5,2,1, László Czakó9, Áron Vincze10, Ferenc Izbéki11, Mária Papp12, Andrea Szentesi1, Péter 
Hegyi2,5,1,13
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of Excellence for Research Development and Innovati on, University of Szeged, Szeged, Hungary

Abstract

Background: In-hospital mortality of acute pancreati ti s (AP) is 2-5%. There is growing evidence, that pati ents may 
have a serious risk of mortality and morbidity aft er discharge as well, but there is no comprehensive analysis of 
the post-discharge period. In this study, we aimed to investi gate the risk, causes, and predictors of post-discharge 
mortality following AP.

Methods: The Hungarian Pancreati c Study Group included and followed 2,613 well-characterised AP pati ents from 
25 centres between 2012 and 2021. For control group, general populati on data was obtained from the relevant 
central stati sti cal offi  ce. Data on mortality and ti me of death of pati ents aft er discharge were provided by the Min-
istry of the Interior. Causes of death were investi gated retrospecti vely based on autopsy and/or pre-mortem clinical 
reports. All data handling and analyses was done in the R (v4.03) stati sti cal environment.

Results: Pati ents aft er an AP episode have more than three-fold higher incidence rate of mortality than the general 
populati on (0.0454vs.0.0130 person-years). First-year mortality aft er discharge was almost double than in-hospital 
mortality (5.5% vs. 3.5%), with 3.0% occurring in the fi rst 90-day period. Male gender, higher age, comorbiditi es, 
local complicati ons (HR: 1.73, CI: 1.15, 2.60, p=0.008) and organ failure (HR: 1.89, CI: 1.16, 3.07, p=0.010) were the 
most signifi cant independent risk factors for death following AP. A multi variate analysis identi fi ed creati nine, glu-
cose, and pleural fl uid on admission as independent risk factors associated with post-discharge mortality. Cardiac 
failure and AP-related sepsis were the main causes of death in the fi rst 90-day period, while cancer-related cachexia 
and non-AP-related infecti on were the key causes in the later phase.

Conclusion: Almost as many pati ents die in the fi rst 90-day period aft er discharge as during their hospital stay. It is 
essenti al to revise follow-up practi ses in AP. Evaluati on of cardiovascular status, follow-up of local complicati ons, 
and cachexia-preventi ng oncological care should be an essenti al part of post-AP pati ent care. Future study protocols 
in AP must include at least a 90-day follow-up period aft er discharge.

P-04-19
The degree of obesity has a serious eff ect on the outcome of acute pancreati ti s and the 
development of other comorbiditi es: analysis of an internati onal prospecti ve cohort of 
2244 cases
Andrea Szentesi1, Zoltán Sipos1, Nelli Farkas1,2, Áron Vincze3, Patrícia Sarlós3, Szilárd Gódi3, Balázs Csaba Németh4, 
László Czakó4, Balázs Kui4, Ferenc Izbéki5, László Gajdán5, Veronika Dunás-Varga5, Mária Papp6, József Hamvas7, Már-
ta Varga8, Imola Török9, János Novák10, Artautas Mickevicius11, Andrea Párniczky1,12,13, Mária Földi13, Marcell Imrei2,13, 
Bálint Erőss1,12,14, Péter Jenő Hegyi14, Szilárd Váncsa1,12,14, Péter Hegyi1,12,14,15
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gary. 5Szent György Teaching Hospital of County Fejér, Székesfehérvár, Hungary. 6Division of Gastroenterology, De-
partment of Internal Medicine, University of Debrecen, Debrecen, Hungary. 7Peterfy Hospital, Budapest, Hungary. 
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University Hospital Santaros Clinics, Vilnius, Lithuania. 12Centre for Translati onal Medicine, Semmelweis University, 
Budapest, Hungary. 13Heim Pál Nati onal Paediatric Insti tute, Budapest, Hungary. 14Insti tute of Pancreati c Diseases, 
Semmelweis University, Budapest, Hungary. 15Translati onal Pancreatology Research Group, Interdisciplinary Centre 
of Excellence for Research Development and Innovati on, University of Szeged, Szeged, Hungary

Abstract

Background: Acute pancreati ti s (AP) is a potenti ally severe or even fatal gastrointesti nal disease requiring hospi-
talizati on. Obesity is a major risk factor for several chronic comorbiditi es and is associated with worse outcome in 
acute infl ammatory conditi ons. Our objecti ve was to investi gate the characteristi cs and role of obesity in the out-
come of acute pancreati ti s.

Methods: Clinical data of 2461 AP cases were collected in the Acute Pancreati ti s Registry run by the Hungarian 
Pancreati c Study Group. Data on body mass index (BMI) were available in 2244 cases. Pati ent groups were formed 
based on BMI categories according to the World Health Organizati on defi niti ons. Anamnesti c, admission and out-
come parameters were analysed. Depending on the type of variables, Pearson’s Chi-squared test, Kruskal-Wallis 
rank sum test, univariate linear regression and binary logisti c regression model was used.

Results: In our cohort, 3% of the pati ents were underweight, 30% had normal weight, 35% were in the pre-obesi-
ty, 20%, 8% and 4% were in the obesity class I, II and III groups, respecti vely. Odds rati o (OR) for comorbiditi es are 
higher in the underweight (OR=2.00; p=0.40), pre-obesity (OR=1.28; p=0.039) and in obesity class I, II and III groups 
(OR=2.00, 2.11 and 4.63, respecti vely; p <0.001 in all three). The odds for diabetes, hypertension, liver steatosis and 
hyperlipidaemia increases substanti ally according to the degree of obesity. Higher odds for systemic complicati ons 
were found in the pre-obesity, obesity class I, II and III groups (OR=1.61, OR=2.51, OR=2.85, OR=3.53; all signifi cant). 
The odds for renal failure were higher in all four groups compared to the normal BMI group (OR=2.66, OR=5.64, 
OR=5.34, OR=7.74; all signifi cant), while only in obesity class I, II and III groups had higher odds for respiratory 
and heart failure. Accordingly, the three obesity groups had higher odds for severe acute pancreati ti s (OR=3.73, 
OR=4.24, OR=3.39; p<0.001, p<0.001, p=0.008, respecti vely).

Conclusion: Not only obesity, but also the degree of obesity has a signifi cant role in the development of pancreati ti s 
complicati ons and other comorbiditi es. Gradual weight loss can also have a signifi cant positi ve eff ect and should be 
included in pati ent reports and educati on.

P-04-20
Comparing gut microbiota results of pati ents with one att ack of acute pancreati ti s and 
with chronic pancreati ti s
Alexandra Mikó1,2, Máté Verbói1, Péter Urbán3, Réka Zsiborás3, Róbert Herczeg3, Atti  la Gyenesei3, Péter Hegyi1,4,5,6

1Insti tute for Translati onal Medicine, Medical School, University of Pécs, Pécs, Hungary. 2Department of Medical 
Geneti cs, Medical School, University of Pécs, Pécs, Hungary. 3Bioinformati cs Research Group, Szentágothai Research 
Centre, Genomics and Bioinformati cs Core Facility, University of Pécs, Pécs, Hungary. 4Centre for Translati onal Medi-
cine, Semmelweis University, Budapest, Hungary, Budapest, Hungary. 5Insti tute of Pancreati c Diseases, Semmelweis 
University, Budapest, Hungary, Budapest, Hungary. 6Translati onal Pancreatology Research Group, Interdisciplinary 
Centre of Excellence for Research, Budapest, Hungary

Abstract

Background: In 7% of pati ents aft er acute pancreati ti s (AP), chronic pancreati ti s (CP) will develop. Gut microbiota 
alterati ons were shown in connecti on with developing several diseases, and were observed in CP pati ents as well. 
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However, it is not known if this change is the cause or the consequence of the disease. Our aim was to compare the 
faecal microbiota in pati ents aft er one AP att ack and diagnosed with CP in this pilot study.

Methods: GOULASH-PLUS is an observati onal follow-up study, where yearly faecal samples are collected. Stool sam-
ples of 12 AP (age, gender, AP-severity based control) and 13 CP pati ents were analysed during follow-up through 
16S ribosomal RNA third-generati on sequencing. During the bioinformati cs analysis, QIIME2 was used. Core diversi-
ty parameters (Shannon, evenness, Simpson, cao, etc.) were calculated as well. To compare the two groups Wilcox-
on ranged sing tests were applied.

Results: The α-diversity did not diff er in AP and CP pati ents (p=0.82). On the phylum level, 7 phyla were identi fi ed 
in both groups, and no diff erence was seen in the relati ve abundances, however, the Firmicutes/Bacteriodota rati o 
was higher in AP pati ents (36.9 vs. 12.1). A lower relati ve abundance of Eubacterium halli (2.8% vs 4.7%; p=0.029) 
and Dorea genera (1.6% vs. 4.6%; p=0.025) was showed in the CP vs. AP group respecti vely.

Conclusion: The current fi ndings indicate reduced relati ve abundance in 2 genera in CP pati ents. Further investi -
gati on with a higher sample size and follow-up is needed to clarify the connecti on between CP development and 
microbiome changes.

P-04-21
The risk factors of acute pancreati ti s progression into recurrent acute pancreati ti s and 
chronic pancreati ti s
Endre Botond Gagyi1,2, Mahmoud Obeidat1,3, Edina Tari1,4, Szilárd Váncsa1,3,4, Dániel Sándor Veres1,5, Peter Banovcin6, 
Péter Jenő Hegyi1,4, Péter Hegyi1,3,4, Bálint Erőss1,3,4

1Centre for Translati onal Medicine, Semmelweis University, Budapest, Hungary. 2Selye János Doctoral College 
for Advanced Studies, Semmelweis University, Budapest, Hungary. 3Insti tute for Translati onal Medicine, Medical 
School, University of Pécs, Pécs, Hungary. 4Division of Pancreati c Diseases, Heart and Vascular Centre, Semmelweis 
University, Budapest, Hungary. 5Department of Biophysics and Radiati on Biology, Semmelweis University, Budapes, 
Hungary. 6Gastroenterology Clinic, University Hospital in Marti n, Jessenius Faculty of Medicine in Marti n, Comenius 
University in Brati slava, Marti n, Slovakia

Abstract

Background: Acute pancreati ti s (AP) can progress to recurrent acute pancreati ti s (RAP) or chronic pancreati ti s (CP). 
This systemati c review and meta-analysis aimed to identi fy risk factors associated with this progression.

Methods: The protocol was registered on PROSPERO (CRD42022368931). A comprehensive search was conducted 
in three (Medline, Embase, Cochrane) databases on October 25th, 2022. Arti cles reporti ng AP – RAP or RAP – CP 
pati ent groups comparisons and risk factors associated with AP progression into RAP or CP were included. Pooled 
odds rati os (OR) with  95% confi dence intervals (CI) were calculated using the random eff ects model. Heterogene-
ity was evaluated using the I² stati sti c. The risk of bias assessment was performed using the Quality in Prognosti c 
Studies (QUIPS) tool.

Results: A total of 71 arti cles were included in the meta–analysis, and several risk factors were identi fi ed for the 
progression of AP into RAP and CP. We found the following risk factors of AP recurrence: younger age, male gender, 
smoking, alcoholic aeti ology, hypertriglyceridemia, diabetes mellitus, pseudocyst, etc. The pooled OR for the male 
gender was 1.45 (95% CI: 1.29-1.64, I²=24%), for smoking was 1.45 (95% CI: 1.16-1.81, I²=62%), for alcoholic aeti ol-
ogy was 1.76 (95% CI: 1.38-2.25, I²=81%), for hypertriglyceridemia was 2.45 (95% CI: 2.07-2.90, I²=9%), for diabetes 
mellitus was 1.49 (95% CI: 1.24-1.80, I²=0%), for pseudocyst was 2.19 (95% CI: 1.52-3.15, I²=0%). We also found risk 
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factors of RAP progression into CP, which were the following: male gender, alcoholic aeti ology, alcohol consumpti on, 
smoking, etc. The risk of bias was low in the majority of the included studies.

Conclusion: Our study identi fi ed multi ple modifi able risk factors which can be treated to prevent the progression 
of pancreati ti s.

P-04-22
Acute pancreati ti s and the risk of dementi a in diabetes: a nati onwide cohort study
Woo Hyun Paik1, Dong Kee Jang2, Soyoung Cho3, Ji Kon Ryu1, Yong-Tae Kim1, Kyung-Do Han4, Sang Hyub Lee1

1Seoul Nati onal University Hospital, Seoul, Korea, Republic of. 2Seoul Metropolitan Government Seoul Nati onal Uni-
versity Boramae Medical Centre, Seoul, Korea, Republic of. 3H Plus Yangji Hospital, Seoul, Korea, Republic of. 4Soong-
sil University, Seoul, Korea, Republic of

Abstract

Background: Diabetes is a major risk factor for the development of dementi a, which has been proven to be asso-
ciated with systemic infl ammati on. Acute pancreati ti s, also a local and systemic infl ammatory disease, is the most 
common gastrointesti nal disease requiring acute hospitalizati on. The eff ect of acute pancreati ti s on dementi a was 
investi gated in type 2 diabeti c pati ents.

Methods: Data was collected from the Korean Nati onal Health Insurance Service. The study sample included type 2 
diabetes pati ents who received general health examinati on from 2009 to 2012. Cox proporti onal hazard regression 
analysis was used to evaluate the associati on between acute pancreati ti s and dementi a with adjustment of con-
founders. Strati fi ed subgroup analysis by age, sex, smoking, alcohol consumpti on, hypertension, dyslipidaemia, and 
BMI was conducted.

Results: Amongst the 2,328,671 parti cipants in total, 4,463 pati ents had a history of acute pancreati ti s before the 
health examinati on. During a median follow-up of 8.1 (range, 0–10) years, 194,023 parti cipants (8.3%) developed 
all-cause dementi a. Previous history of acute pancreati ti s was the signifi cant risk factor for dementi a aft er adjust-
ment of confounding variables (HR 1.39 [95% CI 1.26–1.53]). In the subgroup analysis, pati ent characteristi cs such 
as age under 65 years, male, current smoker and alcohol consumpti on were signifi cant risk factors for dementi a in 
pati ents with a history of acute pancreati ti s.

Conclusion: The history of acute pancreati ti s was associated with the development of dementi a in pati ents with 
diabetes. Because the risk of dementi a increases with alcohol consumpti on and smoking in diabeti c pati ents with 
history of acute pancreati ti s, absti nence from alcohol and smoking should be recommended.

P-04-24
Pancreati c necrosis infecti on as a determinant of multi ple organ failure and mortality in 
pati ents with acute pancreati ti s using a step-up approach and the concept of enhanced 
recovery aft er surgery
Igor A. Kryvoruchko, Yulia V. Ivanova, Oleksandr V. Syplyviy
Kharkiv Nati onal Medical Univercity, Kharkiv, Ukraine

Abstract

Background: Acute pancreati ti s is one of the most pressing and complicated issues in emergency abdominal surgery 
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and is the most common pancreati c disease in the world. Several recommendati ons and data on treati ng of acute 
necroti zing pancreati ti s (ANP) are confl icti ng, and diff erent surgical approaches conti nue to exist.

The primary aim of the study was to determine the eff ecti veness of Enhanced Recovery Aft er Surgery (ERAS) prin-
ciples in reducing complicati ons and 30-day mortality during the ANP treatment stages. The secondary objecti ve 
of the study was to evaluate the microbiological characteristi cs of ANP and the anti bioti c sensiti vity of all isolated 
bacteria to understand local epidemiology bett er and defi ne the most eff ecti ve anti bioti cs.

Methods: We conducted a study on 148 pati ents with ANP. All the pati ents were divided into two groups: the main 
group (n = 95) when the tacti cs of the step-up approach were applied with the principles of the ERAS concept in 
order to determine the eff ecti veness of this approach in reducing complicati ons and 30-day mortality (2017–2022); 
the comparison group (n = 53) when the same tacti c of the treatment was used without ERAS principles (2015–
2016).

Results: Treatment ti me for the main group in the intensive care unit was minimized (p ≤ 0.004); it has been shown 
to reduce the frequency of complicati ons in these pati ents (p ≤ 0.001) requiring conservati ve or surgical treatment 
without general anaesthesia (Clavien-Dindo I-IIIa); no stati sti cally signifi cant diff erences were observed for the total 
incidence of Clavien-Dindo IIIb-IVb complicati ons (p > 0.05); the median durati on of treatment for pati ents in the 
primary group was 23 days, and in the reference group — 34 days (p ≤ 0.003). Pancreati c infecti ons have been ob-
served in 92 (62.2%) pati ents, and gram-negati ve bacteria predominate in the overall pathogen structure with 222 
(70.7%) strains.

Conclusion: The only evidence of multi ple organ failure before (AUC = 0.814) and aft er surgery (AUC = 0.931) was 
found to be predicti ve of mortality. Anti bioti c suscepti bility testi ng of all isolated bacteria has helped to bett er un-
derstand local epidemiology and determine the most eff ecti ve anti bioti cs for treati ng pati ents.

P-04-25
Bacteriology of infecti on complicati ons in acute pancreati ti s
Igor A. Kryvoruchko, Yulia V. Ivanova, Oleksandr V. Sypliviy
Kharkiv Nati onal Medical University, Kharkiv, Ukraine

Abstract

Background: Severe acute pancreati ti s is associated with elevated mortality, with infecti ous complicati ons being the 
most common cause of death. The aim of the study was to analyse the prevalence and features of pancreati c and 
extrapancreati c infecti on in pati ents with acute infected pancreati ti s.

Methods: A retrospecti ve study over a fi ve-year period in 92 pati ents examined the presence of pancreati c and ex-
trapancreati c infecti ons in pati ents with infected acute pancreati ti s and their eff ect on disease outcome. 

Results: Based on 217 microbiological studies, growth of microfl ora was absent in 22 cases (10.1%). Of the 195 
strains, monomicrobial infecti ons were isolated from 114 (58.5%) and 81 (41.5%) polymicrobial strains. The total 
number of strains identi fi ed was 314. Gram-negati ve bacteria predominated in the general structure of pathogens 
with a share of 222 (70.7%) strains, of which 112 (50.5%) were represented by enterobacteria and 110 (49.5%) 
were non-fermenti ng gram-negati ve bacilli (NFGNB). The total proporti on of gram-positi ve microorganisms was 
92 strains (29.3%), among which enterococci predominated with 46 strains (50%). It has been established that the 
main initi ati ng eti ological factor of the pancreatogenic infecti ous process is the autochthonous fl ora, the main part 
of which is primarily representati ve of the Enterobacteriaceae. In the treatment of pancreati c and extrapancreati c 
infecti ons, 164 microbiological studies of discharge were taken for culture from the blood, urine, throat, intravenous 
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cannula ti p, urinary catheter ti p, tracheal aspirate, drain fl uid, and bile, and 240 cultures of microorganisms were 
isolated. An increase in microbial associati ons was observed: a total of 74 polymicrobial associati ons were detected 
on 240 crops (30.8%); in gram-negati ve microorganisms, NFGNB began to prevail. One to two weeks aft er the start 
of treatment, 51.1% of cases of wound discharge were contaminated with hospital anti bioti c-resistant strains. The 
anti bioti c sensiti vity patt ern showed that most of the bacteria were sensiti ve mostly to several beta-lactam anti bi-
oti cs at the beginning and then ti gecycline, linezolid, etc.

Conclusion: Pancreati c infecti ons are more oft en monomicrobial, with the prevalence of gram-negati ve bacteria at 
the beginning, and a shift  from gram-negati ve to gram-positi ve, including hospital bacteria, as pancreati ti s progress-
es. Extrapancreati c infecti ons are more oft en polymicrobial.

P-04-26
Biliary sludge, microlithiasis and gallstone-induced acute pancreati ti s are associated with 
comparable clinical outcome: a single-centre analysis and narrati ve review of the litera-
ture
Simon Sirtl1, Katharina Brett hauer1, Eric Hohmann1, Mahmood Ahmad1, Prince Allawadhi1, Michal Żorniak1,2,3, Vanes-
sa F. Schmidt4, Christi an Schulz1, Jörg Schirra1, Georg Beyer1, Ujjwal M. Mahajan1, Julia Mayerle1

1Department of Medicine II, LMU University Hospital, Munich, Germany. 2Department of Gastroenterology, Hepa-
tology, and Oncology, Medical Centre for Postgraduate Educati on, Warsaw, Poland. 3Department of Gastroentero-
logical Oncology, Maria Sklodowska-Curie Nati onal Research Insti tute of Oncology, Warsaw, Poland. 4Department of 
Radiology, LMU University Hospital, Munich, Germany

Abstract

Background: By using endosonography, idiopathic acute pancreati ti s can be relabelled to a biliary aeti ology in 30% 
of cases. Biliary sludge and microlithiasis account for the largest proporti on of biliary concrement. However, unlike 
“classic” gallstone-induced pancreati ti s, the course of sludge- and microlithiasis-induced pancreati ti s in comparison 
to gallstone-induced pancreati ti s has not been studied. Using a newly established consensus defi niti on for sludge 
and microlithiasis, the aim of this study was to compare the course of pancreati ti s in diff erent biliary enti ti es with 
respect to outcome, EUS concrement detecti on rate and cholestasis patt erns.

Methods: A total of 601 biliary pancreati ti s pati ents treated between 2005 - 2021 at LMU University Hospital were 
identi fi ed retrospecti vely. Strati fi ed into the diff erent enti ty groups using the new consensus defi niti on, 84 gall-
stone-induced pancreati ti s cases, 40 microlithiasis-induced pancreati ti s cases and 50 pure sludge-induced pancre-
ati ti s cases were analysed. In the case of possible secondary aeti ologies pati ents were excluded from the analysis to 
not contaminate the cohort. 

Results: According to the revised Atlanta classifi cati on, there was no diff erence in pancreati ti s severity between the 
three groups (gallstone-induced pancreati ti s: 40.4 % moderate, 9.5 % severe; microlithiasis-induced pancreati ti s: 
23.2 % moderate, 9.3 % severe; sludge-induced pancreati ti s: 36.0 % moderate, 10 % severe; p = 0.41). There was also 
no diff erence in the percentage of SIRS, percentage of ICU stays or length of hospital stay. In summary, the sludge- 
and microlithiasis-induced pancreati ti s groups showed gallstone-equivalent cholestasis on admission (bilirubin: 3.5 
mg/dl ± 2.9 (gallstone-induced pancreati ti s group) vs. 2.8 mg/dl ± 3.1 (microlithiasis-induced pancreati ti s group; p 
= 0.98) vs. 2.7 mg/dl ± 2,3 (sludge-induced pancreati ti s group; p = 0.40)). In all three groups, early endosonography 
on day 1 of hospitalisati on achieved the highest diagnosti c accuracy for biliary pathology (gallstone group (n=29): 
44.8% detecti on rate; microlithiasis group (n=15): 46% detecti on rate; sludge cohort (n=27): 40.7% detecti on rate).

Conclusion: Sludge and microlithiasis as triggers of acute biliary pancreati ti s lead to gallstone-equivalent elevated 
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cholestasis and show no diff erence in clinical outcome compared to gallstone-induced pancreati ti s. Prospecti ve 
studies are warranted to assess the pathophysiological risk of sludge and microlithiasis to induce pancreati ti s.

P-04-27
Role of unknown signifi cance (VUS) and non-disease-causing (NDC) CFTR gene mutati ons 
in the pathogenesis of acute pancreati ti s
Federico Caldart1, Salvatore Crucillà1, Giovanni Pernigo1, Lorena Torroni2, Giulia De Marchi3, Antonio Amodio3, Nicolò 
De Preti s1, Giuseppe Verlato2, Luca Frulloni1

1University of Verona, Gastroenterology B Unit, Pancreas centre, Verona, Italy. 2University of Verona, Department of 
diagnosti cs and public health, Verona, Italy. 3University Hospital Verona, Gastroenterology B Unit, Pancreas Centre, 
Verona, Italy

Abstract

Background: Acute pancreati ti s (AP) can be associated with CFTR gene mutati ons. Several mutati ons have been 
described and classifi ed based on the type of protein changes. The CFTR-France database classifi es variants in dis-
ease-causing (DC), variants of unknown signifi cance (VUS) and no-disease-causing (NDC), according to their clinical 
consequences. The role of VUS and NDC mutati ons in AP pati ents was not clearly defi ned. The aim of this study is to 
determine the role of VUS and NDC mutati ons in pati ents suff ering from AP.

Methods: We enrolled retrospecti vely pati ents with AP observed in our Centre between 2013 and 2020 and tested 
for CFTR gene mutati ons. Pati ents were divided in CFTR wild type, DC, VUS and NDC. We evaluated epidemiological, 
clinical, and instrumental characteristi cs at the disease onset and the clinical outcome in terms of progression to 
chronic pancreati ti s, onset of pancreati c calcifi cati ons, development of exocrine and endocrine pancreati c insuffi  -
ciency.

Results: We tested 322 pati ents (199 males and 123 females, age at onset 35.4±15.8 years). We compared 99 pa-
ti ents with CFTR mutati ons (65 males and 34 females, age at onset 29±13 years) with 223 wild type pati ents (134 
males and 89 females, age at onset 38.2±15.7 years), showing signifi cant diff erences in terms of age at onset, BMI, 
smoking and drinking habits, chronic pancreati ti s, and pancreati c calcifi cati ons at the onset of the disease. The 
clinical course of the wild type pati ents was characterised by an earlier progression to chronic pancreati ti s, onset 
of calcifi cati ons and exocrine pancreati c insuffi  ciency. VUS and DC pati ents had a similar clinical outcome of the 
disease. NDC group was excluded from the analysis due to the low number of pati ents.

Conclusion: Pati ents carrying VUS mutati ons of the CFTR gene have a clinical outcome like pati ents carrying DC 
mutati ons.

P-04-28
Risk of acute alcohol pancreati ti s is not increased in pati ents with previous biliary pan-
creati ti s in a long-term follow-up
Anssi Nikkola1,2, Jussi Nikkola1, Elisa Kari2, Aki Roponen2, Anna Tapaninaho2, Juhani Sand2, Johanna Laukkarinen1,2

1Department of Gastroenterology and Alimentary Tract Surgery, Tampere University Hospital, Tampere, Finland. 
2Tampere University, Faculty of Medicine and Health Technology, Tampere, Finland

Abstract
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Background: Recurrence aft er acute pancreati ti s (AP) is common, about 20% regardless of the aeti ology. Absti nence 
has been shown to protect from recurrences aft er the fi rst episode of acute alcohol pancreati ti s. It is not known, 
however, whether absti nence is benefi cial in preventi ng recurrences aft er AP when aeti ology was other than alco-
hol. Our aim was to investi gate whether the pati ents with an earlier episode of biliary pancreati ti s have an increased 
risk to develop acute alcohol pancreati ti s in a long-term follow-up.

Methods: All pati ents treated for AP in Tampere University Hospital during 2004-2005 were collected from the 
hospital register. Pati ent fi les were studied and the pati ents with biliary acute pancreati ti s (BAP) were included in 
the study database for analysis. From these pati ents, data on demographics, course of disease and data of any re-
currences of AP was collected. From the hospital registry, we followed whether these pati ents had been treated for 
AP aft er the initi al episode of BAP.

Results: From 434 pati ents who were treated for AP, 339 (78.1%) had their fi rst episode. From all AP pati ents, the 
aeti ology was biliary in 136 (31.3%), and these were included in the study database. Most of the pati ents were not 
absti nent aft er the fi rst biliary AP. In up to 19 years of follow-up, 9 episodes of recurrent AP (RAP) was detected in 8 
(5.9%) pati ents, none for aeti ology of RAP being alcohol. The aeti ologies for recurrences were 5 biliary, 3 post-ERCP 
and 1 non-specifi ed.

Conclusion: Previous episode of biliary AP does not seem to increase the risk for alcohol AP in a long-term fol-
low-up. Total absti nence might not be necessary aft er biliary AP.

P-04-29
Eff ect of serum vitamin D levels on the severity of acute pancreati ti s: a prospecti ve study
Serkan Ocal, Kubra Cerci, Osman Cagin Buldukoglu, Galip Egemen Atar, Ferda Akbay Harmandar, Ayhan Hilmi Cekin
Antalya Training and Research Hospital, Antalya, Turkey

Abstract

Background: Acute pancreati ti s (AP) is a serious and complex disorder with varying disease course and severity. 
Early and prompt interventi ons are crucial in management of AP and commonly used scoring systems such as BISAP, 
Ranson’s, CTSI, APACHE-II and Atlanta classifi cati ons help the clinician defi ne the under-the-risk populati on with a 
probable severe disease course.

Vitamin D, being a prominent actor in calcium metabolism, also takes part in immunity and thus in immune-system 
related disorders, ranging from infecti ons to cancer. Vitamin D defi ciency is being thought and studied as an inde-
pendent determinant of disease prognosis in various clinical pictures. In this study, the role of vitamin D status of a 
pati ent on the severity of AP was investi gated.

Methods: This prospecti ve study was conducted between June 2021 to August 2022. A total of 315 pati ents were 
enrolled in the study. Blood samples were obtained upon admission and laboratory analysis was performed in-
cluding vitamin D levels. A 25-(OH)D3 level less than 10 ng/ml was defi ned as vitamin D defi ciency. 10 to 19 ng/ml 
was defi ned as vitamin D insuffi  ciency whereas 20 ng/ml or above was considered to be suffi  cient. Scoring systems 
(Ranson score, CTSI, BISAP, Atlanta classifi cati on) were applied.

Results: Serum 25-(OH)D3 levels of pati ents with AP were found to be negati vely correlated with severity of the dis-
ease according to Atlanta classifi cati on and this relati onship was found to be stati sti cally signifi cant. In concordance 
to this fi nding, both Ranson score and BISAP were found to be stati sti cally signifi cantly related to 25-(OH)D3 levels. 
Both scoring systems revealed higher scores in pati ents with insuffi  cient or defi cient levels of 25-(OH)D3. CTSI was 
not found to diff er signifi cantly between pati ents with varying 25-(OH)D3 levels. Serum 25-(OH)D3 levels were not 



86

Posters
found to be related to ICU admission or mortality.

Conclusion: This study revealed that serum 25-(OH)D3 level is related to the severity of AP. In the future, inter-
venti onal studies with vitamin D therapy in otherwise serum 25-(OH)D3 defi cient AP pati ents might reveal a new 
potenti al therapeuti c agent in this mechanically complex, burdensome disorder.

P-04-31
Acute pancreati ti s: leave no stone unturned
Maria Terrin1,2, Vincenzo Craviott o1, Kareem Khalaf3,2, Marco Spadaccini1,2, Matt eo Colombo1, Marta Andreozzi1, An-
drea Gerardo Antonio Lania4,2, Paolo Dario Omodei1, Alessandro Fugazza1, Alessandro Repici1,2, Silvia Carrara1

1Humanitas Clinical and Research Centre, Division of Gastroenterology, Rozzano (Milan), Italy. 2Humanitas Universi-
ty, Department of Biomedical Sciences, Rozzano (Milan), Italy. 3University of Toronto, Division of Gastroenterology, 
St. Michael’s Hospital, Toronto, Canada. 4Humanitas Clinical and Research Centre, Endocrinology, Diabetology and 
Medical Andrology Unit, Rozzano (Milan), Italy

Abstract

Background: Hypercalcaemia is a seldom diagnosed conditi on that can cause pancreati ti s. The most frequent cause 
is primary adenoma-related hyperparathyroidism (PHPT).

Pati ent: We present the case study of a 42-year-old man who had a history of myocarditi s fi ve years prior and did 
not exhibit any risk factors for pancreati ti s.

Results: The pati ent presented at the Emergency Department complaining of abdominal pain and vomiti ng for 
four days. Blood tests showed leukocytosis with marked neutrophilia; elevated CRP; amylase and lipase >2000IU/L; 
normal transaminases, no signs of cholestasis or obstructi on; normal renal functi on; normal triglycerides. Interest-
ingly, total calcium was 2.46mmol/L (2.20-2.65) with severe albumin depleti on, but ionized calcium was 1.3mmol/L 
(<1.35), stable at reevaluati on; PTH was in range. A CT scan of the abdomen revealed moderate oedematous pan-
creati ti s. The pati ent was placed on supporti ve care with additi onal albumin supplementati on. Aft er a few days, the 
clinical picture deteriorated dramati cally, with pleural eff usion, ascites, and severe paralyti c ileus developing. On CT, 
necroti c-haemorrhagic pancreati ti s with extensive peripancreati c and pericolic collecti ons was seen. Later, polymi-
crobial sepsis developed. On the 32nd day of hospitalizati on, the pati ent underwent endoscopic drainage of a vo-
luminous walled-off  necroti c collecti on with signs of superinfecti on via trans gastric LAMS, with clear improvement 
of the situati on. A follow-up MRI incidentally revealed a resorpti on of the bony structure of the pelvis, suspicious 
for manifestati on-locati on of a malignant pathology. The pati ent was discharged with indicati ons for outpati ent 
assessments. Aft er 4 months, he went back to the ED due to pancreati ti s recurrence: marked hypercalcemia (ion-
ized calcium up to 1.58) and PTH increase (up to 200pg/ml, <88) were found. Bisphosphonates and cinacalcet were 
administered. PET scans and neck ultrasounds revealed hyperenhancement swelling in the right lower parathyroid 
site. Six months aft er the fi rst episode of pancreati ti s, the pati ent underwent parathyroidectomy, which resulted in 
serum calcium and PTH normalisati on (histology: parathyroid adenoma). However, he developed chronic pancre-
ati ti s with pancreati c insuffi  ciency. 

Conclusion: Acute pancreati ti s may be the only and primary sign of PHPT. Diagnosis is essenti al for pursuing the ap-
propriate treatment. In pati ents with elevated or normal blood calcium, hyperparathyroidism should be suspected, 
especially if other contributi ng factors of pancreati ti s are not present.
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P-04-32
Social deprivati on increases the risk of acute pancreati ti s but does not impact on disease 
severity and mortality
Francis Robertson1, Wei Lim1, Manu Nayar1, Linda Sharp2, Sanjay Pandanaboyana1

1Freeman Hospital, Newcastle, United Kingdom. 2Newcastle University, Newcastle, United Kingdom

Abstract

Background: The incidence of Acute Pancreati ti s (AP) in increasing in the UK. Pati ents with severe AP require a sig-
nifi cant amount of resources to support them during their admission. The ability to predict which pati ents will de-
velop multi -organ dysfuncti on remains poor leading to a delay in the identi fi cati on of these pati ents and a window 
of opportunity for early interventi on is missed. Social deprivati on has been linked with increased mortality across 
surgical specialti es. Its role in predicti ng mortality in pati ents with AP remains unclear but would allow high-risk 
pati ents to be identi fi ed early and to focus resources on high-risk populati ons.

Methods: A prospecti vely collected single centre database was analysed. English Index of Multi ple Deprivati on 
(IMD) was calculated based on postcode. Pati ents were grouped according to their English IMD quinti le. Outcomes 
measured included all-cause mortality, ITU admission, overall length of stay (LOS) and local pancreati ti s specifi c 
complicati ons.

Results: 398 pati ents with AP between 2018 and 2021 were identi fi ed. There were signifi cantly more pati ents with 
AP in Q1 (IMD 1-2) compared to Q5 (IMD 9-10) (156 vs. 38, p<0.001). Pati ents who were resident in the most de-
prived areas were signifi cantly younger (52.4 in Q1 vs 65.2 in Q5, P <0.001), and more oft en smokers (39.1% in Q1 
vs 23.7% in Q5, P = 0.044) with IHD (95.0% vs 92.1% in Q5, P < 0.001). In multi -variate modelling, there was no 
signifi cance diff erence in pancreati ti s related complicati ons, number of ITU visits, number of organs supported and 
overall, LOS by IMD quinti le. Multi variate analysis demonstrated signifi cantly poorer survival outcomes for pati ents 
with older age (HR- 1.064, P= 0.003), higher prothrombin ti me (HR- 0.868, P= 0.05) and need for venti lati on support 
in the ICU (HR- 0.319, P= 0.036).

Conclusion: Social deprivati on increases the risk of admission with acute pancreati ti s but does not impact on dis-
ease severity and mortality. Increasing age and the development of organ failure are the strongest predictors of 
mortality in pati ents with AP.

P-04-33
Lactated Ringer’s soluti on reduces severity, mortality, systemic and local complicati ons in 
acute pancreati ti s: systemati c review and meta-analysis
Klementi na Ocskay1, Péter Mátrai2, Péter Hegyi3,4,2,5, Andrea Párniczky2,6,3

1Heim Pál Nati onal Paediatric Insti tute, Budapest, Hungary. 2Insti tute for Translati onal Medicine, Medical School, 
University of Pécs, Pécs, Hungary. 3Centre for Translati onal Medicine, Semmelweis University, Budapest, Hungary. 
4Insti tute of Pancreati c Diseases, Semmelweis University, Budapest, Hungary. 5Translati onal Pancreatology Research 
Group, Interdisciplinary Centre of Excellence for Research Development and Innovati on, University of Szeged, Sze-
ged, Hungary. 6Heim Pál Nati onal Paediatric Insti tute, Pécs, Hungary

Abstract

Background: Fluid therapy is the cornerstone of early supporti ve therapy in acute pancreati ti s (AP). Fluid choice is 
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sti ll debated among clinicians, and the incorporati on of recent evidence from randomised controlled trials (RCTs) 
is necessary. Aims: Quanti tati ve synthesis of data from RCTs comparing lactated Ringer’s soluti on (LR) with normal 
saline (NS) in adult and paediatric AP pati ents focusing on clinically relevant outcomes.

Methods: RCTs comparing intravenous fl uid resuscitati on with LR to NS in adult or paediatric AP pati ents were 
eligible. The study protocol was prospecti vely registered (CRD42021224542). Moderate-to-severe AP (MSAP), mor-
tality, length of hospitalizati on (LoH), need for intensive care, the incidence of systemic (organ failure, OF) and local 
complicati ons (in total), necrosis and pseudocyst formati on, systemic infl ammatory response and C-reacti ve protein 
levels were analysed. Risk rati o (RR) and median diff erence (MD) were calculated with 95% confi dence intervals (CI) 
using a random eff ect model. Risk of bias and quality of evidence were assessed using the RoB2 and GRADE tools.

Results: Eight studies (557 pati ents) were found eligible, including one paediatric study. The risk of MSAP was re-
duced by 31% (RR: 0.59, 95% CI: 0.36-0.97, 3 studies, high quality), and the risk of mortality by 62% (RR: 0.48; 95% 
CI: 0.24-0.98, 5 studies, very low quality) in the LR group. LR fl uid therapy was associated with signifi cantly lower 
risk of need for intensive care (RR: 0.50, 95% CI: 0.33-0.77, 4 studies, low quality), OF (RR: 0.78, 95% CI: 0.61-0.99, 
6 studies, low quality) and local complicati ons (RR: 0.64, 95% CI: 0.46-0.89, 4 studies, moderate quality). No signif-
icant risk reducti on was observed for LoH (MD:-0.57 days, CI:-1.33-0.19, 8 studies, moderate quality), necrosis (RR: 
0.70, 95% CI: 0.40-1.23, 7 studies, low quality), pseudocyst formati on (RR: 0.96, 95% CI: 0.11-8.68, 3 studies, low 
quality), C-reacti ve protein and systemic infl ammatory response syndrome.

Conclusion: LR reduces severity, mortality, need for intensive care, systemic and local complicati ons in AP, therefore 
LR should be used for initi al resuscitati on in AP.

P-04-34
Pancreati ti s bundles: useful tools for acute pancreati ti s
Toshihiko Mayumi1, Tadahiro Takada2, Shuji Isaji3, Masahiro Yoshida4

1Department of Intensive Care Unit, Japan Community Healthcare Organizati on Chukyo Hospital, Nagoya, Japan. 
2Department of Surgery, Teikyo University School of Medicine, Tokyo, Japan. 3Department of Hepato-Biliary-Pan-
creati c and Transplant Surgery, Mie University Graduate School of Medicine, Mie, Japan. 4Department of Hepa-
to-Biliary-Pancreati c and Gastrointesti nal Surgery, School of Medicine, Internati onal University of Health & Welfare, 
Chiba, Japan

Abstract

Background: To examine the usefulness of the Pancreati ti s Bundles for acute pancreati ti s.

Methods and Results: Pancreatitis Bundles were first presented in the Japanese Guidelines 2010 for the management 
of acute pancreatitis (AP). Those consist of 10 statements extracted from the Japanese guidelines for AP, specify the 
management and treatment within the first 48 h after the diagnosis of AP for the purpose of improving the mortality 
of severe AP (SAP) patients.

Using the data of the nati onwide survey of pati ents who developed AP in 2011 in Japan, the implementati on of 
statement number 6, which refers to initi al fl uid therapy, was associated with a signifi cant reducti on in mortality 
(9.5% vs 19.4%, P = 0.028). Moreover, the pati ents whose treatment sati sfi ed eight or more statements showed a 
signifi cantly lower mortality rate than those whose treatment sati sfi ed seven or fewer statements (7.6% vs 13.7%, 
P = 0.042). 

Those Bundles were a litt le modifi ed in Japanese guidelines 2015 for AP. Using the data of the nati onwide survey of 
pati ents who developed AP in 2016 in Japan, the mortality rate was lower when eight statements or more were im-
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plemented than when less than 8 statements were implemented (1.0% vs 7.1%, P = 0.02). The stati sti cal signifi cance 
was also observed when the cut-off  value was set to 7 implemented bundle statements (4.1% when implemented 
vs 8.7% when not implemented; P = 0.039).

Since low rate of early enteral nutriti on and high rate of preventable anti bioti cs in the 2016 nati onal survey, the 
pancreati ti s bundles were modifi ed in 2021 guidelines.

Conclusion: A high rate of implementati on of the pancreati ti s bundles might contribute to improving the mortality 
of pati ents with SAP.

P-04-35
Splenoportal veins thrombosis in severe acute pancreati ti s: should we anti coagulate?
Alex Bausela Sainz, Angélica Molinillo Marín, Ines Santamaria Vicario, Ander García San Miguel, Sonia Cubillas Urkio-
la, Milagros Carhuas Canchan, Juan Antonio Viveros Gomez, Daniel Quiñones Diaz, Marta Diaz Teja, Emma Marti nez 
Moneo
Hospital Universitario Cruces, Barakaldo, Bizkaia, Spain

Abstract

Background: Intraabdominal deep vein thrombosis (DVT), predominantly aff ecti ng the splenoportal veins, is a rec-
ognized complicati on of acute pancreati ti s (AP), esti mated incidence of 15%. There is not consensus on its manage-
ment, as spontaneous recanalizati on has been described and anti coagulati on is not exempt from complicati ons. 
However, we can´t forget that complicati ons due to the portal hypertension may arise, such as collateral circulati on 
or ischaemia.

Methods: We conducted a retrospecti ve observati onal study. Inclusion criteria were moderately-severe and severe 
AP according to revised Atlanta Classifi cati on, of any aeti ology, hospitalized between 01/01/2018 and 31/12/2021. 
Exclusion criteria were previous DVT. The objecti ve was to analyse usefulness and safety of anti coagulati on in AP-as-
sociated DVT.

Results: A total of 845 APs were examined, including 181 pati ents (61.8% male, median age 65 years). Of them, 17 
developed splenoportal DVT (9.4%). Pati ents characteristi cs, aeti ology, severity, local and systemic complicati ons of 
AP were analysed among those pati ents with DVT versus those without. No stati sti cally signifi cant diff erences were 
found except in male sex (p=0.02), and certain positi ve trend in severity (p=0.082).

Of those who develop DVT, toxic aeti ology predominated (47%) followed by biliary (41%), and 59% of pati ents de-
veloped moderately-severe AP.

14 pati ents with DVT were admitt ed to intensive care units, and 1 died due to unfavourable course. 

The most frequent locati on of DVT was the splenic vein (29.4%), followed by the superior mesenteric (23.5%) and 
the portal veins (17.6%).

All pati ents received treatment with Low Molecular Weight Heparins (LMWH) followed by Acenocoumarol, ob-
taining a recanalizati on rate of 52.7%. Associated with treatment, 3 non-severe haemorrhagic complicati ons were 
observed (17.6%).

During follow-up, 9 pati ents developed complicati ons associated with DVT (52.9%), being the collateral circulati on 
the most frequent (77.8%). Pati ents who resolved DVT had stati sti cally signifi cantly lower rates of complicati ons 
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than those who did not (p=0.016).

Conclusion: DVT in AP is more common in men. Anti coagulati on therapy resolves DVT in half of pati ents, but it is as-
sociated with a non-negligible percentage of bleeding complicati ons. Nevertheless, those pati ents who resolve DVT 
develop fewer secondary complicati ons compared to those who do not. Prospecti ve studies are needed to clarify 
whether DVT in AP should be anti coagulated and, if so, in which pati ents.

P-04-36
Cost analysis of moderately-severe and severe acute pancreati ti s
Alex Bausela Sainz, Iker Ustarroz Aguirre, Angelica Molinillo Marin, Ines Santamaria Vicario, Ander Garcia San Mi-
guel, Sonia Cubillas Urkiola, Milagros Carhuas Canchan, Juan Antonio Viveros Gomez, Daniel Quiñones Diaz, Marta 
Diaz Teja, Emma Marti nez Moneo
Hospital Universitario Cruces, Barakaldo, Bizkaia, Spain

Abstract

Background: Acute pancreati ti s (AP) is the fi rst cause of hospitalizati on in Gastroenterology, with increasing inci-
dence. Associated with signifi cant morbidity and mortality, it might require prolonged hospitalizati on, even in in-
tensive care units (ICU), and its complicati ons may need invasive procedures (endoscopy, drainage or surgery) and/
or long-term treatment (nutriti on, anti bioti cs). Consequently, it’s management is associated with high health care 
costs. Our objecti ves were to analyse the clinical characteristi cs of included pati ents and to quanti fy the resources 
consumed by those AP by extracti ng data from an internal data source.

Methods: Retrospecti ve observati onal study. Inclusion criteria were moderately-severe and severe AP according to 
revised Atlanta Classifi cati on, of any aeti ology, hospitalized from 01/01/2018 to 31/12/2021.

Results: A total of 845 APs were examined, including 181 pati ents with moderately-severe (76.3%) and severe APs 
(61.8% male, median age 65 years). Mean durati on of hospitalizati on was 15 days (median=11), reaching 25 days 
(median=18) if admission to ICU required (11% of pati ents). Eleven pati ents required care by Hospital-at-Home aft er 
discharge (6%). A cost comparison analysis was made according to sex, aeti ology, severity, presence of thrombosis, 
need for ICU, systemic and locoregional complicati ons requiring treatment. A mean cost of 10,257€ (median=5,853€) 
was obtained, reaching 36,060€ of mean (median=22,284€) in those pati ents admitt ed to the ICU. Stati sti cally signif-
icant diff erences appeared in the comparison of costs with respect to the previously menti oned variables (p=0.001), 
except for sex and aeti ology. Predominant aeti ology was biliary (50.6%), followed by toxic (23.7%). 142 pati ents 
developed systemic complicati ons (76.4%), being multi ple in more than 1/3 of the cases. 150 pati ents presented 
locoregional complicati ons (83%), 19 requiring specifi c treatment (12%): 6 by endoscopy, 6 by percutaneous access, 
3 in combinati on, and 4 by surgical approach. Sixteen pati ents died due to unfavourable course of AP and/or con-
comitant pathologies (8.6%), most of them advanced aged and/or with comorbiditi es.

Conclusion: AP is a frequent and potenti ally severe pathology that entails signifi cant morbidity and mortality in 
additi on to consumpti on of health care resources. The most severe pancreati ti s with admission to the ICU, those 
with splenoportal thrombosis, and those requiring specifi c interventi ons, represent a greater cost to the health care 
system.
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Ineff ectual process concerning the initi ati on of enteral tube feeding in acute pancreati ti s. 
a prospecti ve, internati onal, multi centre cohort analysis of 1088 cases.
Inez Bosnyák1,2, Zoltán Sipos1,3, Noémi Gede1, Andrea Szentesi1, Áron Vincze1,4, Bálint Erőss1,2,5, Péter Hegyi1,2,5,6, 
Katalin Márta2,5

1Insti tute for Translati onal Medicine, Medical School, University of Pécs, Pécs, Hungary. 2Insti tute of Pancreati c Dis-
eases, University of Semmelweis, Budapest, Hungary. 3Insti tute of Bioanalysis, Medical School, University of Pécs, 
Pécs, Hungary. 4Division of Gastroenterology, First Department of Medicine, Medical School, University of Pécs, 
Pécs, Hungary. 5Centre for Translati onal Medicine, Semmelweis University, Budapest, Hungary. 6Translati onal Pan-
creatology Research Group, Interdisciplinary Centre of Excellence for Research Development and Innovati on Uni-
versity of Szeged, Szeged, Hungary

Abstract

Background: Enteral feeding (EF) is recommended in the severe or predicted severe forms of acute pancreati ti s (AP) 
to reduce mortality. We aimed to investi gate the factors leading to initi ati ng EF in the acute phase (fi rst three days 
of hospitalizati on) and the associati ons between EF and the disease outcome. 

Methods: 1429 prospecti vely collected cases from 31 centres and 12 countries were included in the analysis. EF 
and Non-EF pati ent groups were formed concerning tube feeding in the fi rst three days of the hospital stay. We 
investi gated the associati ons between pancreati c and infl ammatory laboratory parameters (amylase, lipase, CRP, 
WBC, LDH), imaging alterati ons (necrosis, fl uid collecti ons, etc.), and clinical symptoms infl uencing the initi ati on of 
EF (abdominal pain, vomiti ng, etc.). We used Fisher’s exact test for categorical variables and the Mann-Whitney U 
test for not normally distributed conti nuous variables. A p-value <0.05 indicates a stati sti cally signifi cant diff erence.

Results: EF was applied during hospitalizati on in 30%, 41%, and 55% of mild, moderately severe, and severe cases, 
respecti vely. Signifi cantly higher WBC (p=0.042 p=0.019, p=0.002 on D1, D2, and D3), CRP (p<0.001 on D3), and 
LDH (p=0.004, p=0.036 on D1 and D3) were detected in the EF group before nutriti onal support compared to the 
non-EF cases. The frequency of necrosis, pseudocyst, abdominal fl uid collecti on (all with p<0.004), and the intensity 
of abdominal pain (p<0.001) were also signifi cantly higher in the EF group before nutriti on initi ati on. The overall 
mortality in this cohort was 2.8%. Notably, the mortality in the non-EF severe group was 10% higher than in the EF 
severe group (38% vs. 28%, p=0.384).

Conclusion: All parameters infl uencing the EF initi ati on here are not part of the current guidelines. In conclusion, 
decision-making mechanisms for initi ati ng EF rely on personal preferences; therefore, there is sti ll a substanti al pro-
porti on of pati ents with severe AP without EF (45%). Since EF is cost-eff ecti ve and has a very low complicati on rate 
if applied correctly, it should be introduced to all AP cases regardless of laboratory parameters and imaging fi ndings.

P-04-38
Metabolic-associated fatt y liver disease is associated with more severe acute pancreati -
ti s: a prospecti ve cohort analysis of 2053 cases
Szilárd Váncsa1,2,3, Zoltán Sipos1,4, Alex Váradi1,5,6, Rita Nagy1,2,7, Klementi na Ocskay1,7, Márk Félix Juhász1,7, Katalin 
Márta2,3, Brigitt a Teutsch1,2, Alexandra Mikó1,8, Péter Jenő Hegyi1,2,3, Áron Vincze9, Ferencz Izbéki10, László Czakó11, 
Mária Papp12, József Hamvas13, Márta Varga14, Imola Török15, Artautas Mickevicius16,17, Bálint Erőss1,2,3, Andrea Pár-
nicky1,2,7, Andrea Szentesi1,18, Gabriella Pár9, Péter Hegyi1,2,3,18

1Insti tute for Translati onal Medicine, Medical School, University of Pécs, Pécs, Hungary. 2Centre for Translati onal 
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Abstract

Background: Non-alcoholic fatt y liver disease (NAFLD) is a proven risk factor in acute pancreati ti s (AP). However, 
NAFLD has recently been redefi ned as metabolic-associated fatt y liver disease (MAFLD). In this prospecti ve cohort 
analysis, we quanti fi ed the eff ect of MAFLD on the outcomes of AP.

Methods: We identi fi ed our cohort from the multi centre, prospecti ve Internati onal Acute Pancreati ti s Registry of 
the Hungarian Pancreati c Study Group. Next, we compared AP pati ents with and without MAFLD and the individual 
components of MAFLD regarding in-hospital mortality and AP severity based on the revised Atlanta classifi cati on. 
Lastly, we calculated odds rati os (ORs) with 95% confi dence intervals (CIs) using multi variate logisti c regression 
analysis.

Results: MAFLD had a high prevalence in AP, 39% (801/2,053). MAFLD increased the odds of moderate-to-severe 
AP (MSAP) (OR=1.43, CI:1.09-1.89). However, the odds of in-hospital mortality (OR=0.89, CI:0.42-1.89) and severe 
AP (SAP) (OR=1.70, CI:0.97-3.01) were not higher in the MAFLD group. Out of the three diagnosti c criteria of MA-
FLD, the highest odds of SAP were in the group based on metabolic risk abnormaliti es (OR=2.68, CI:1.39-5.09). In 
additi on, the presence of one, two, and three diagnosti c criteria dose-dependently increased the odds of MSAP 
(OR=1.23, CI:0.88-1.70, OR=1.38, CI:0.93-2.04, and OR=3.04, CI:1.63-5.70, respecti vely) and SAP (OR=1.13, CI:0.54-
2.27, OR=2.08, CI:0.97-4.35, and OR=4.76, CI:1.50-15.4, respecti vely). Furthermore, in pati ents with alcohol abuse 
and aged ≥60 years, the eff ect of MAFLD became insignifi cant.

Conclusion: MAFLD is associated with AP severity, which varies based on the components of its diagnosti c criteria. 
Furthermore, MAFLD shows a dose-dependent eff ect on the outcomes of AP.

P-04-39
COVID-19 and acute pancreati ti s: not increased risk but reduced care
Marco Ferronato, Michele Cevolani, Chiara Elide Lizzio, Carlo Ingaldi, Claudio Ricci, Riccardo Casadei, Marina Migliori
IRCCS Azienda Ospedaliero-Universitaria di Bologna, Bologna, Italy

Abstract

Background: Several reports explored the relati onship between Covid-19 and acute pancreati ti s (AP), but it is un-
clear whether pancreati c injury is truly caused by SARS-CoV-2 or represent a casual associati on due to pandemic. 
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We aim to evaluate AP features during the fi rst year of Covid-19 pandemic (2020) and compare them with pre-Covid 
period (2008-2019), to identi fy any diff erences and clarify a potenti al causati ve role of SARS-CoV-2. 

Methods: Monocentric retrospecti ve study among 132 AP pati ents during 2020 and 1987 during 2008-2019. Di-
agnosis and severity were classifi ed according to Revised Atlanta Criteria. We performed outcome analysis both in 
the whole sample and in a stati sti cally matched group according to epidemiological features, aeti ology, lipase and 
severity.

Results: Total number of AP cases in 2020 is one of the lowest in the last 13 years, ranking below the second quarti le 
(132 cases, compared to 161 cases/year during 2008-2020, IQR 146-183). No major diff erences are noted regarding 
sex (p=0.058), age (p=0.669), lipase levels at presentati on (p=0.234). A slight decrease of comorbidity at diagnosis 
was seen in 2020 (79.5% vs 93.4%, p<0.001). During 2020 we observed a signifi cant modifi cati on of distributi on of 
aeti ologies (p<0.001) mainly by a decrease of biliary forms (43.2% vs 59.6%) and increase of alcoholic and IPMN-re-
lated forms (12.9% vs 6.9% and 9.1% vs 2.2% respecti vely). Idiopathic forms remain unchanged (20.5% vs 21.9%). 
During 2020, 7 AP pati ents (5.3%) tested positi ve for SARS-CoV-2: among these, 6 had a clear AP cause, while one 
(0.008%) had idiopathic AP. Comparing 2020 to 2008-2019, there were no diff erences regarding severity distributi on 
(mild 83.3% vs 79.3%, moderately severe 9.6% vs 15.9%, and severe 6.8% vs 4.8%, p=0.127), length of stay (10 vs 
9 days, p=0.916), need for ICU (6.1% vs 3.4%, p=0.139) and mortality (2.3% vs 4.4%, p=0.462). Even between the 
stati sti cally matched subgroups, no signifi cant diff erences in outcome were observed.

Conclusion: The unchanged proporti on of idiopathic forms support the hypothesis that SARS-CoV-2 is not an AP 
trigger. Moreover, any relevant outcome has been aff ected during pandemic. The lower AP diagnoses indicate de-
layed and likely missed diagnoses, probably due to both hesitancy and organizati onal problems during pandemic.

P-04-40
Chronic liver diseases is an important risk factor in acute pancreati ti s: systemati c review 
and meta-analysis
Jakub Hoferica1,2, Ruben Zsolt Borbély1,3, Ali Nebejati 1, Eszter Ágnes Szalai1,4, Ádám Zolcsák1,5, Dániel Veres1,5, Kriszti -
na Hagymási1,6, Bálint Erőss1,7, Péter Hegyi1,7,8,9, Peter Banovcin2, Péter Jenő Hegyi1,7

1Centre for Translati onal Medicine, Semmelweis University, Budapest, Hungary. 2Jessenius Faculty of Medicine in 
Marti n, Comenius University, Marti n, Slovakia. 3Department of Medical Imaging, Bajcsy-Zsilinszky Hospital and 
Clinic, Budapest, Hungary. 4Department of Restorati ve Denti stry and Endodonti cs, Semmelweis University, Buda-
pest, Hungary. 5Department of Biophysics and Radiati on Biology, Semmelweis University, Budapest, Hungary. 6De-
partment of Surgery, Transplantati on and Gastroenterology, Semmelweis University, Budapest, Hungary. 7Insti tute 
of Pancreati c Diseases, Semmelweis University, Budapest, Hungary. 8Insti tute for Translati onal Medicine, Medical 
School, University of Pécs, Pécs, Hungary. 9Translati onal Pancreatology Research Group, Interdisciplinary Centre of 
Excellence for Research Development and Innovati on University of Szeged, Szeged, Hungary

Abstract

Background: Chronic liver diseases (CLD) aff ect 1.5 billion pati ents worldwide, with incidence increasing dramati cal-
ly in the last decades. Evidence suggests that parti cular chronic liver diseases unfavourably aff ect the outcomes of 
acute pancreati ti s (AP). However, the lack of comprehensive data, restrains the validity of chronic liver disease as a 
potenti al prognosti c factor in acute pancreati ti s. Our aim is to fi ll the gap in the knowledge regarding the underlying 
risk that CLD poses on the outcomes of AP.

Methods: Systemati c search was conducted unti l October 2022 in Embase, Medline, and Central databases. Studies 
investi gati ng pati ents with acute pancreati ti s and with or without CLD were included in the meta-analysis. Pooled 
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odds rati os were calculated by the Mantel-Haenszel method. For risk of bias assessment, the QUIPS tool was used.

Results: In total 11397 arti cles were analysed of which 37 were eligible for data extracti on. Data from more than 3 
million pati ents with AP were analysed. CLD was a risk factor for increased mortality with an odds rati o (OR) of 2.53, 
95% confi dence interval (CI) (1.31 to 4.88) p= 0.01. Furthermore, renal, cardiac, and respiratory failure were more 
common in the CLD group with OR 2.52 p= 0.016, 2.22 p=0.005, and 2.47 p= 0.087, respecti vely. The presence of 
CLD also increased 2.5 ti mes the odds of local complicati ons such as acute necroti c and acute fl uid collecti on. Infec-
ti on rate results did not reach mathemati cal and clinical signifi cance (OR 1.49, CI (0.2 to 11.07), I2 100%).

Conclusion: Acute pancreati ti s pati ents with underlying chronic liver disease are at higher risk of both increased 
mortality and overall complicati ons. Inconclusive results concerning infecti ons rate could be ascribed to the lack of 
primary data. AP pati ents with CLD need more att enti on. (The last two authors equally contributed).

P-04-41
Time dependency and risk factors of splanchnic vein thrombosis development in the ear-
ly phase of acute pancreati ti s: a systemati c review and meta-analysis
Ruben Zsolt Borbély1,2, Bálint Gellért1,3, Bryan Mangalath Philip1, Dalma Dobszai4, Brigitt a Teutsch1,4, Ádám Zolcsák1,5, 
Dániel Sándor Veres1,5, Bálint Erőss1,4,6, Péter Jenő Hegyi1,6, Eszter Ágnes Szalai1,7, Péter Hegyi1,4,6,8, Nándor Faluhelyi1,9
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Abstract

Background: Splanchnic vein thrombosis (SVT) is a local complicati on of acute pancreati ti s (AP). Our main objecti ve 
was to understand the ti me course and risk factors of SVT in the early phase of AP.

Methods: A systemati c search was conducted on 27 October 2022, in four medical databases (Embase, PubMed, 
Scopus, Cochrane). Inclusion criteria were appropriate imaging (CT, MRI, US) in adult pati ents with AP and reliable 
reporti ng of imaging ti ming. Exclusion criteria were co-occurrence or recent history of malignant disease and recent 
surgical interventi ons. Pooled proporti on of pati ents aff ected by SVT were calculated with 95%-Confi dence Intervals 
(CI), and subgroup analyses were performed for diagnosis ti ming and disease characteristi cs. The Joanna Briggs 
Insti tute Criti cal Appraisal tool was used to assess the risk of bias, and the GRADEpro tool for the level of evidence. 
The PROSPERO registrati on number for the protocol is CRD42022367578.

Results: Data from 15 eligible studies and 1,979 pati ents were pooled; the proporti on of pati ents with SVT in the 
early phase of AP (within 11 days aft er symptom onset or 5 days aft er admission) was 0.16 (CI 0.08-0.29). Occur-
rence was lowest 0-3 days aft er symptom onset at 0.05 (CI 0.00-0.45), while it increased almost fi ve-fold to 0.23 (CI 
0.02-0.79) between 3-11 days. Disease factors infl uencing SVT occurrence were severity (mild: 0.14 (CI 0.04-0.39), 
moderate: 0.23 (CI 0.09-0.47), severe: 0.31 (CI 0.15-0.54), p=0.21), aeti ology (alcoholic 0.31 (CI 0.13-0.58), biliary 
0.12 (CI 0.04-0.3), p=0.03), and pancreati c necrosis (absent 0.11 (CI 0.05-0.25), <30% necrosis 0.25 (CI 0.11-0.47), 
>30% necrosis 0.5 (CI 0.29-0.72), p= 0.01).
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Conclusion: One in six pati ents develops SVT in the early phase of AP. A severe disease course, alcoholic aeti ology, 
and pancreati c necrosis increase the risk of SVT. In additi on, this risk seems to increase with the durati on of AP; 
therefore, looking for and diagnosing SVT with imaging is important in the management of AP.

P-04-42
Risk factors for diabetes mellitus aft er acute pancreati ti s: a systemati c review and me-
ta-analysis
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Abstract

Background: Within fi ve years of having acute pancreati ti s (AP), three in fi ve people develop prediabetes (PD) or 
diabetes mellitus (DM). However, informati on on risk factors is limited. We aimed to identi fy risk factors for devel-
oping PD or DM following AP.

Methods: We systemati cally searched three databases up to 2021.11.18 extracti ng direct, within-study compari-
sons of risk factors on the rate of new-onset PD, DM or PD/DM in AP pati ents. Meta-analysis was performed using 
the random-eff ects model to calculate pooled odds rati os (OR) with 95% confi dence intervals (CI).

Results: Of the 45 studies identi fi ed, 36 were included in the meta-analysis covering 71,367 parti cipants. The odds 
of developing DM was signifi cantly higher aft er severe AP (OR: 2.65; CI: 1.23-5.71) than non-severe, alcoholic AP 
(OR: 1.95; CI: 1.03-3.67) compared to other aeti ologies and if pseudocysts developed (OR: 2.50; CI: 1.00-6.28) ver-
sus their absence. The odds of developing PD/DM was signifi cantly higher aft er severe AP (OR: 3.16; CI: 1.13-8.83) 
than non-severe, severe and moderate AP (OR: 4.66; CI: 2.24-9.68) versus mild and presence of necrosis (OR: 5.53; 
CI: 1.59-19.21) versus its absence. Compared to other aeti ologies there was a tendency for PD/DM development 
in hypertriglyceridaemic AP (OR: 3.27; CI: 0.84-12.67) and signifi cantly lower odds of developing DM (OR: 0.61; CI: 
0.44-0.85) and PD/DM (OR: 0.72; CI: 0.55-0.94) with idiopathic and biliary aeti ology, respecti vely.

Conclusion: Severe and moderately severe AP, local complicati ons, alcoholic and hypertriglyceridaemic aeti ologies 
may be linked to a higher odds of developing PD or DM.
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SARS-CoV-2 infecti on of the pancreas is dependent on host factor PLAC8
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Abstract

Although COVID-19 initi ally caused great concern about respiratory symptoms, most pati ents manifest gastroin-
testi nal symptoms and mounti ng evidence shows that both the endocrine and exocrine pancreas are producti vely 
infected by SARS-CoV-2. However, prevalence and severity of pancreati c COVID-19 infecti on as well as its pathophys-
iology, are sti ll under debate.

In pancreati c ti ssue from COVID-19 postmortem examinati ons, we found an important SARS-CoV-2 viral infi ltrati on 
in both endo and exocrine compartments. We studied plasma from a retrospecti ve cohort comprising 120 pati ents 
distributed in 3 severity-strati fi ed groups according to the WHO ordinal scale. We found that the circulati ng levels of 
pancreati c damage biomarker PNLIP strati fi ed pati ents according to COVID-19 severity and correlated with infl am-
matory biomarkers typically used in the clinic highlighti ng a relevant COVID-19-related pancreati c pathogenesis.

In a previous CRISPR-Cas9 screening we identi fi ed PLAC8 as an essenti al host factor required for SARS-CoV-2 lung in-
fecti on. Since PLAC8 has been described in pancreati c tumourigenesis, here we investi gated the role of this protein 
in COVID19-linked pancreati c pathophysiology.

Analysis of pancreati c autopsy ti ssue from COVID-19 pati ents showed that PLAC8 exhibited a signifi cantly higher 
expression in COVID-19 pati ents than in uninfected controls (p<0.05) and co-localized with SARS-CoV-2-N in islets 
and acini.

To study the direct role of PLAC8 in SARS-CoV-2 infecti on, we generated PLAC8 knock-out by 2 sgRNA CRISPR/Cas9 
in a panel of human pancreati c cancer cell lines. We performed functi onal infecti on studies by infecti ng the KO cells 
with a Spike-typed pseudovirus model comprising Wuhan-1, BA1 and BA4/5 variants of concern. We found that 
PLAC8 loss-of-functi on abolished infecti on of all SARS-CoV-2 variants. Importantly, these eff ects were completely 
rescued by ectopically expressing CRISPR-resistant GFP-fused versions of the protein on the KO cell lines.

We further confi rmed the eff ect of PLAC8 loss-of-functi on using full SARS-CoV-2 infecti ous virus inoculum from Wu-
han-1 and BA.1 strains. Consistently with our results, PLAC8 KO caused a striking reducti on in the number of infected 
cells 24 h p.i. in both KO cell lines tested, compared with control cells. When we evaluated the replicati ve capacity 
by analysing infecti ous viral ti tres in the respecti ve supernatants, the results showed that producti ve viral replicati on 
in was almost impaired by loss-of-functi on of PLAC8.
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Can serum gasdermin D level predict severity of acute pancreati ti s?
Guleycan Parca, Serkan Ocal, Osman Cagin Buldukoglu, Yesim Cekin, Ayhan Hilmi Cekin
Antalya Training and Research Hospital, Antalya, Turkey

Abstract

Background: Acute pancreati ti s (AP) is a clinical picture characterised by uncontrolled enzymati c acti vity in the 
acinar cells of the exocrine pancreas resulti ng in infl ammati on and ti ssue damage. Disease prognosis varies greatly 
between pati ents and several scoring modaliti es are used to predict the outcome.

Gasdermin family is a protein family consisti ng of molecules partaking in physiological pathways such as cell diff er-
enti ati on, coagulati on, infl ammati on and cell death. A specifi c subtype of gasdermin, gasdermin D (GSDMD), is a 
pore forming protein in the caspase system; resulti ng in infl ammati on and cell death. GSDMD levels are shown to 
go up in various disorders associated with infl ammati on such as non-alcoholic steatohepati ti s and infl ammatory 
bowel disease. In this study we planned to compare GSDMD levels of AP pati ents with healthy controls to identi fy a 
potenti al candidate molecule to predict the severity of AP.

Methods: Fift y-three  pati ents diagnosed with AP and a control group consisti ng of 49 healthy adults were enrolled 
in the study. Serum GSDMD levels of pati ents were studied with Human Gasdermin ELISA kits (SunRed Biotechnol-
ogy) and the results were given as ng/ml. AP pati ents were classifi ed by Atlanta classifi cati on, Ranson score, BISAP, 
CTSI and Modifi ed Glasgow-Imrie score. Intensive care unit (ICU) admission and mortality rates were also recorded 
and compared with serum GSDMD levels. 

Results: The median GSDMD level was 3.73 ng/ml (2.97-5.2) in the control group and 4.01 ng/ml (3.49-4.64) in the 
AP group but this diff erence was not stati sti cally signifi cant. GSDMD levels were compared with all the aforemen-
ti oned scoring system results of pati ents, as well as ICU admission and mortality rates. No stati sti cally signifi cant 
relati onship was found with any of the parameters taken into account in the study, in contradicti on to some studies 
in the literature.

Conclusion: GSDMD, as well as the whole gasdermin family, is a novel and promising target as both a biochemical 
marker and a potenti al therapeuti c target. Future studies with higher numbers of study populati ons should reveal 
more about the role of this protein family in various infl ammati on-driven disorders.

P-04-45
The role of magnesium in acute pancreati ti s & pancreati c injury: a systemati c review
Ilaria Pergolini, Stephan Schorn, Helmut Friess, Ihsan Ekin Demir
Department of surgery, Klinikum rechts der Isar, Technical University of Munich, Munich, Germany

Abstract

Background: As natural calcium-antagonist, magnesium (Mg) seems to counteract calcium (Ca) signalling pathways 
involved in the intracellular protease acti vati on leading to acute pancreati ti s. We systemati cally reviewed the cur-
rent literature to investi gate the role of Mg in the pathogenesis of acute pancreati ti s and its possible use in detect-
ing, predicti ng, and preventi ng acute pancreati ti s.

Methods: A systemati c search was performed in PubMed/Scopus/Web of Science to identi fy in vivo and in vitro 
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studies reporti ng data on Mg in acute pancreati ti s.

Results: Twelve studies were included. Due to their heterogeneity, we conducted a review without intent of infer-
ence. Mg defi ciency in pancreati c acinar cells seems to be frequently associated with serum hypocalcaemia and 
acute pancreati ti s. Mg seems to contrast intracellular Ca accumulati on, which induces the premature enzyme ac-
ti vati on and acute pancreati ti s. Several in vitro and in vivo experiments, included a randomised controlled trial, 
showed benefi cial eff ects of Mg supplementati on in counteracti ng Ca signalling pathways and subsequent patho-
logical events.

Conclusion: Mg is a natural antagonist of Ca signalling pathways and, when defi cient, predisposes to acute pancre-
ati ti s. Mg supplementati on may be useful to prevent acute pancreati ti s in many contexts, such as post-ERCP or aft er 
pancreati c surgery.

P-04-46
Visceral arterial pseudoaneurysms in acute necroti zing pancreati ti s - a single-centre ret-
rospecti ve study
Oleksii Dronov, Inna Kovalska, Teti ana Ivanets, Andrii Gorlach, Ivanna Shchyhel
Bogomolets Nati onal medical university, Kyiv, Ukraine

Abstract

Background: Visceral artery pseudoaneurysm (VAP) is a rare complicati on of acute necroti zing pancreati ti s (ANP) 
and pancreati c surgery associated with a lethal prognosis. Our aim was to determine risk factors in pati ents with 
ANP complicated by VAP.

Methods: A retrospecti ve analysis of data evaluated pati ents with acute necroti zing pancreati ti s treated at the De-
partment of General Surgery No. 1 in the period from 2018 to 2022.

Results: The data of 107 pati ents were studied and a group of 6 pati ents (5.6%) with the course complicated by VAP 
was identi fi ed. In 4 (66.6%) cases with pancreati c necrosis of the pancreati c body and tail >50%, there was a pseu-
doaneurysm of the splenic artery and in 2 (33.3%) cases with pancreati c necrosis of the pancreati c head and body 
>50% - a pseudoaneurysm of the gastroduodenal artery. 2 cases with pseudoaneurysm of the splenic artery were 
treated endovascularly. One case (16.6%) of splenic artery pseudoaneurysm was fatal - the pati ent was readmitt ed 
one week aft er treatment of an episode of acute pancreati ti s. Other cases required surgical interventi on due to rup-
ture and acti ve bleeding into the abdominal cavity or cyst cavity, Grade C according to the ICGPS classifi cati on [3].

The average ti me from admission to diagnosis was �=36.3±3.83 days.

In 73 (68.2%) cases of ANP, the percentage of pancreati c necrosis was more than 50% (6 points on the CTSI Baltha-
zar scale). Among 6 pati ents, 3 (50%) underwent drainage of acute necroti c collecti ons, and 2 (33.3%) pati ents had 
Grade B pancreati c fi stula – Disconnected pancreati c duct syndrome (DPDS). 

Conclusion: Vigilance in this category of pati ents is criti cal for the early diagnosis and treatment. Possible found risk 
factors in this study were: pancreati c necrosis >50%, the presence of the DPDS – pancreati c fi stula, the durati on of 
the disease >32,47days, contaminati on of the pancreati c and parapancreati c necrosis. Further studies with a larger 
group of pati ents are needed to obtain stati sti cally signifi cant results.
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Abstract

Background: Multi disciplinary team meeti ngs (MTM) have been adopted widely to ensure that oncological pati ents 
receive an opti mal diagnosis, staging and treatment, especially in terti ary referral centres. The relevance of MTM on 
acute and chronic pancreati ti s is unexplored. The aim of this study is to describe the experience of a terti ary referral 
centre MTM for pancreati c diseases in the management of pati ents with acute and chronic pancreati ti s (AP/CP).

Methods: A prospecti vely maintained database of pati ents with AP/CP discussed in MTM from 10/2020 to 01/2023 
was queried and pati ents analysed according with the subsequent clinical problems: aeti ology of AP (EAP), treat-
ment of AP complicati ons (TAP), aeti ology of chronic pancreati ti s (ECP) and treatment of chronic pancreati ti s com-
plicati ons (TCP).

Results: Globally 143 pati ents were included for a total of 201 discussions. 94 were AP and 49 CP (median/IQR age 
55/43-68 years; males 58.3%). According with the established clinical questi ons:

- EAP (67 pati ents): the hypothesized aeti ology before MTM discussion was in most cases autoimmune (64%) or 
idiopathic (18%). Imaging revision alone at the MTM changed the suspicious aeti ology in 28%. Aft er performing fur-
ther investi gati ons suggested by the MTM the fi nal diagnosis was changed in additi onal 39% (3 overlooked cancers 
diagnosed).

- TAP (27 pati ents): mostly referred for pseudocysts (37%), management of complicati ons in anatomical variants 
(17%), walled-off  necrosis (13%). The problem was solved in 100% of cases, mostly by surgical (33%) or endoscopic 
(48%) treatments.

- ECP (14 pati ents): MTM changed the initi al suspicion in 50% of cases, with previously unexplored geneti c aeti ology 
in 64% of cases. 50% of initi ally idiopathic CP cases had a defi nite aeti ology.

- TCP (35 pati ents): mostly referred for appearance of focal lesion in CP (22%), pancreati c duct obstructi on/stenosis 
(28%) or abdominal pain (28%) with resoluti on of the problem in 98% of cases by surgical (53%) or endoscopic (17%) 
treatments. Three malignant lesions were diagnosed.

Conclusion: Our observati onal study shows that a MTM conducted in terti ary referral centre for pancreati c diseases 
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allows to correctly establish aeti ology and treat complicati ons in AP and CP. A high rate of previously overlooked 
malignancies were diagnosed and geneti c defects identi fi ed.

P-04-48
External pancreati c fi stula as a risk factor for erosive complicati ons in pati ents with in-
fected walled-off  necrosis
Olexii Dronov, Inna Kovalska, Andrii Horlach, Ivanna Shchyhel, Teti ana Ivanets
Bogomolets Nati onal Medical University, Kyiv, Ukraine

Abstract

Background: One of the dangerous complicati ons of acute pancreati ti s (AP) is extraluminal bleeding, occurring be-
cause of pancreas necrosis (PN) and caused by vascular wall erosion of the peripancreati c artery.

Methods: A retrospecti ve case-control study of 160 pati ents who underwent surgical interventi ons. Inclusion crite-
ria: pati ents with infected AP who needed interventi on. The median period of pancreati c necrosis infecti on was 12.5 
(10 - 15) days of the disease. All pati ents underwent interventi onal treatment methods aimed at foci eliminati on 
of pancreati c infecti on (PI), including sonographically controlled percutaneous drainage interventi ons as the fi nal 
method of walled-off  necrosis treatment used in 15 (9.4%) pati ents, necrosectomy in 145 (90.6%).

Results: External pancreati c fi stula (EPF) was diagnosed from 8th to 38th day of the disease, the appearance (QI - 
QIII) was 29(24 - 31) days. 76(47.5%) pati ents had EPF. The average ti me interval between disease onset and fi stula 
diagnosis was 20.6±1.4 days. EEB (erosive extraluminal bleeding) developed in 4 out of 9 pati ents on average of 
53.5±13.2 days. EEB was observed aft er discharge from the hospital in 5 out of 9 on average 524±22.4 days aft er AP 
onset, complicated the disease in 9 pati ents (5.6%). The course was complicated by EEB in 8 pati ents with EPF, EEB 
was observed in 1 pati ent without EPF.

A stati sti cally signifi cant diff erence in the development of EEB frequency was found in pati ents with EPF in compari-
son with no EPF (p = 0.026, χ2 criterion). The absolute risk (AR) of EEB development in pati ents with an existi ng EPF 
was 10.5% (95% CI4.6 – 18.5%), without - 1.2% (95% CI0.2 – 4.7%). Stati sti cal diff erences (p = 0.02) in the two groups 
indicate a 9.3% (95% CI2.1 - 18.3%) increase in the AR of EEB occurrence in pati ents with EPF. The conducted anal-
ysis confi rmed that EPF in pati ents with AP can lead to the development of EEB (HR8.8 (95% CI1.2 - 69.1, p = 0.02)). 

Conclusion: The conducted study allows to regard as a risk factor for the EEB development the EPF presence in pa-
ti ents with ANP. The EEB risk, in case the disease course complicated by EPF, increases 9 ti mes compared to pati ents 
with no EPF.

P-04-49
Admission risk factors and predictors of moderate or severe paediatric acute pancreati -
ti s: a systemati c review and meta-analysis
Márk Félix Juhász1,2, Zoltán Sipos2, Klementi na Ocskay1,2, Péter Hegyi2,3,4,5, Anikó Nagy1, Andrea Párniczky1,2,5

1Heim Pál Nati onal Paediatric Insti tute, Budapest, Hungary. 2Insti tute for Translati onal Medicine, Medical School, 
University of Pécs, Pécs, Hungary. 3Centre for Translati onal Medicine, Department of Medicine, University of Szeged, 
Szeged, Hungary. 4Division of Translati onal Medicine, First Department of Medicine, Medical School, University of 
Pécs, Pécs, Hungary. 5Centre for Translati onal Medicine, Semmelweis University, Budapest, Hungary
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Abstract

Background: Paediatric acute pancreati ti s (PAP) has an increasing incidence and is now esti mated to be almost as 
common as in adults. 20-30% of PAP pati ents will have a moderate or severe disease course (M/SPAP), characterised 
by organ failure, local or systemic complicati ons. There is sti ll no consensus regarding on-admission severity predic-
ti on in these pati ents. Our aim was to conduct a systemati c review and meta-analysis of available predicti ve score 
systems and parameters, and diff erences between on-admission parameters in mild and M/SPAP.

Methods: We conducted a systemati c search on the 14th February, 2022 in MEDLINE, Embase and CENTRAL. We 
performed random-eff ects meta-analysis of on-admission diff erences between mild and M/SPAP in laboratory pa-
rameters, aeti ology, demographic factors, etc. calculati ng risk rati os (RR) or mean diff erences with 95% confi dence 
intervals (CI) and created forest plots. For the meta-analysis of predicti ve score systems, we generated hierarchical 
summary receiver operati ng characteristi c curves using a bivariate model. Chi-squared tests were performed and I2 
values calculated to assess stati sti cal heterogeneity.

Results: Forty-fi ve studies – mostly retrospecti ve cohorts – were eligible for inclusion. Among predicti ve score sys-
tems examined by at least 5 studies, the modifi ed Glasgow scale had the highest specifi city (91.5% for values ≥3), 
and the Paediatric Acute Pancreati ti s Severity score the highest sensiti vity (63.1% for values ≥3). The performance 
of other proposed score systems and values were summarised. Traumati c (RR: 1.70 95% CI: 1.09-2.67) and drug-in-
duced (RR: 1.33 95% CI: 0.98-1.87) aeti ologies were associated with a higher rate of M/SPAP, while anatomical (RR: 
0.6195% CI: 0.38-0.96) and biliary (RR: 0.72 95% CI: 0.53-0.99) PAP tended to be less severe.

Conclusion: Many predicti ve score systems were proposed to assess the possibility of M/SPAP. While the most com-
mon ones exhibit good specifi city, all have subpar sensiti vity. Our systemati c review provides a rigorous overview of 
predicti ve opti ons assessed thus far, that can serve as a basis for future improvement of scores via the additi on of 
parameters with a bett er observed sensiti vity: e.g. lipase exceeding 7-ti mes the upper threshold, haemoglobin, etc. 
The additi on of eti ological factors is another possibility, as they can herald a more severe disease course.

P-04-50
Drug associated acute pancreati ti s: a systemati c review of clinical and preclinical evi-
dence
Wenhao Cai1,2, Di Wu1,3, Arjun Katt akayam1, Michelle Maden4, Hill Ruaraigh4, David Criddle1, Wei Huang2, Robert 
Sutt on1

1Liverpool Pancreati ti s Research Group, Insti tute of Systems, Molecular and Integrati ve Biology, University of Liv-
erpool, Liverpool, United Kingdom. 2West China Centre of Excellence for Pancreati ti s, Insti tute of Integrated Tra-
diti onal Chinese and Western Medicine, West China- Liverpool Biomedical Research Centre, West China Hospital, 
Sichuan University, Chengdu, China. 3Department of Gastroenterology, Xiangya Hospital, Central South University, 
Changsha, China. 4Liverpool Reviews and Implementati on Group, University of Liverpool, Liverpool, United Kingdom

Abstract

Background: To identi fy and classify drugs associated with acute pancreati ti s (AP) through comprehensive analysis 
of all clinical and preclinical data.

Methods: Ovid Medline, Web of Science, EMBASE, and the Cochrane Library were searched using an a priori search 
strategy from database incepti on to May 2021 for all relevant studies of drug associated acute pancreati ti s (DAAP). 
Case reports, prospecti ve clinical trials reporti ng AP as adverse events, epidemiological studies on DAAP, and exper-
imental studies of drug-induced pancreati c toxicity were included for data synthesis. Two reviewers independently 
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conducted study inclusion. All data, not just case reports as in previous studies, were used to develop a classifi cati on 
system for the implicated drugs.

Results: In total, 15,892 studies underwent ti tle and abstract screening, of which 3455 studies underwent full text 
assessment. Of these, 712 case report studies (832 cases), 339 prospecti ve clinical trials, 311 epidemiological stud-
ies, and 80 experimental studies were included for data synthesis and analysis. Using all data sources, 436 drugs 
showed a positi ve associati on with AP. Case reports identi fi ed 90 drugs with positi ve rechallenge data, of which 55 
were Class Ia, and 45 Class Ib drugs. Clinical trial data revealed anti -cancer drugs, monoclonal anti bodies, anti virals, 
and immunosuppressants to be associated with signifi cantly increased relati ve risks of DAAP. Preclinical data showed 
35 drugs exhibited direct pancreati c toxicity causing histological damage. Novel classifi cati on categories were devel-
oped for drugs identi fi ed in clinical trials, epidemiological studies, and experimental data. The classifi cati on system 
scored each drug in each of the four study types to generate total scores. Among the 436 drugs implicated in DAAP, 
31 drugs scored strong likelihood, 118 drugs scored moderate likelihood, and 287 scored weak likelihood by the 
classifi cati on system. Azathioprine, L-asparaginase, didanosine, valproate, and methylprednisolone were the top 5 
drugs revealing the strongest likelihood of DAAP.

Conclusion: This comprehensive systemati c review has used all major data sources, not just case reports, to evalu-
ate evidence of many drugs implicated in DAAP. A novel classifi cati on system is proposed that incorporates all these 
data sources and has potenti al to be applied to other types of drug associated organ injury.

P-04-51
Pancreati ti s-induced duodenal wall enlargement and gallbladder perforati on. A disguised 
associati on?
Stephanie Tasayco1, Laia Blanco2, Xavier Merino3, Elisabeth Pando2, Joaquim Balsells2, Xavier Molero1

1Servei d’Aparell Digesti u, Hospital Universitari Vall d’Hebron, Barcelona, Spain. 2Servei de Cirurgia Hepatobiliopan-
creàti ca. Hospital Universitary Vall d’Hebron, Barcelona, Spain. 3Servei de Radiologia. Hospital Universitari Vall d’He-
bron, Barcelona, Spain

Abstract

Background: Acute cholecysti ti s may progress to gangrenous disease and to gallbladder perforati on, which may 
be triggered by infecti on or increased intraluminal pressure. Fail to noti ce acalculous cholecysti ti s in the setti  ng of 
severe pancreati ti s may result in serious deteriorati on of pati ent clinical conditi on if perforati on occurs.

Methods: We describe the clinical features of pati ents with pancreati ti s-induced duodenal stenosis due to chronic 
pancreati ti s or to severe acute groove pancreati ti s that developed unexpected gallbladder perforati on from 2018 
to 2022.

Results: Five pati ents (3 female/2 male; 38-75 years-old) fulfi lled inclusion criteria. Three pati ents were heavy smok-
ers and two had relevant ethanol consumpti on. Two pati ents had diabetes mellitus. None of the pati ents carried 
gallstones on imaging (US and/or MRI) at hospital admission. Four pati ents had clinical and morphological features 
consistent with acute pancreati ti s complicated by groove pancreati ti s, and the other pati ent showed increased duo-
denal wall thickness and duodenal stenosis. Three of these pati ents had experienced previous bouts of acute groove 
pancreati ti s. Duodenal-pancreati c disease usually emerged way before gallbladder perforati on. In three pati ents se-
vere acute pancreati ti s onset preceded perforati on for more than 25 days. Pati ent criti cal conditi ons and limited bile 
duct dilati on masked gallbladder involvement despite its progressive increment in diameter (9.7 +/- 0.6 cm) before 
disrupti on. Liver biochemistry was markedly altered in four pati ents. Blood cultures yielded E. Coli or Enterococcus 
sp in two pati ents. Pati ents were treated with supporti ve measures, anti bioti cs and invasive treatment: biliary stent-
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ing (1), percutaneous cholecystostomy (1) or surgery (3). Morphological evaluati on of resected gallbladders showed 
acute acalculous cholecysti ti s with wall necrosis. No pati ent died at the present episodes

Conclusion: Acalculous cholecysti ti s may develop during the course of severe pancreati ti s with duodenal wall en-
largement, and may progress unnoti ced towards perforati on in criti cally ill pati ents. Infecti on and increased luminal 
pressure may be contributi ng factors. Groove pancreati ti s may be considered a predisposing conditi on for acalcu-
lous cholecysti ti s and gallbladder perforati on.

P-04-52
Impact of gut decontaminati on by rifaximin in pati ents with predicted severe acute pan-
creati ti s: a pilot study
Shivam Kalia, Preetam Nath
Kalinga Insti tute of Medical Sciences, Bhubaneshwar, India

Abstract

Background: Gut decontaminati on could have some benefi ts in preventi ng infecti ous complicati ons in acute pan-
creati ti s (AP). The majority (~80%) of cases with Acute Pancreati ti s follow a mild, self-limited, and an uncomplicated 
course. About 20% cases develop necrosis of the pancreati c and/or peri-pancreati c ti ssue (necroti zing pancreati ti s). 
Most pati ents hospitalised to KIMS belong to this category. Most common route for infecti on of pancreati c necrosis 
is translocati on of intesti nal fl ora due to intesti nal barrier failure, which occurs during 2-3 weeks. Infecti on of pan-
creati c necrosis is associated with high mortality of 30-39%. We studied the eff ect of rifaximin in preventi ng infec-
ti on of pancreati c necrosis and mortality in pati ents of predicted severe acute pancreati ti s.

Methods: Study design: Randomised control open label study

Place of Study: Department of Medical Gastroenterology, KIMS, Bhubaneshwar 

Durati on of study: 2 years 

Sample size: 50 cases in each arm of study trial

Results: A signifi cant diff erence was observed between median durati ons of hospitalizati on between the groups 
rifaximin vs placebo treatment .However, there was no stati sti cally signifi cant diff erence between the R1 and R0 
group in terms of mortality rate.

Conclusion: The results indicate that rifaximin seems to be a promising novel therapeuti c opti on in severe acute 
pancreati ti s.

P-04-53
Bacterial infecti ons during acute pancreati ti s occur due to amphipathic liponecrosis
Vijay Singh
Mayo Clinic, Arizona, Scott sdale, USA

Abstract

Background: The current studies were done to understand the mechanisms by which infecti ons develop during 
sterile illnesses like acute pancreati ti s (AP). Normally, transient bacteraemia commonly develops during dental ex-
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tracti ons and endoscopic procedures like oesophageal dilati ons. However, this bacteraemia is promptly cleared. 
Therefore, bacterial translocati on alone may not be suffi  cient to cause infecti ons during AP. This suggests that the 
role of impaired bacterial clearance be examined during development of infecti ons in AP.

Methods: We analysed admission blood samples of AP pati ents and compared them to normal controls. AP pati ents 
were characterised as being infected based on isolated organisms, diagnosed sepsis, or requirement of anti bioti cs 
for a suspicion of infecti on. Sample of rodents with caerulein, IL12+IL18 AP or those administered diff erent non-es-
terifi ed fatt y acids (NEFA) were also analysed. The parameters included circulati ng albumin unbound-NEFA concen-
trati ons, the microbiome, and infl ammatory cell injury. Uptake of unbound-NEFA into macrophages was studied 
using a novel fl uorescent NEFA, along with studies on phagocytosis and mitochondrial functi on. The interacti ons of 
NEFA and membrane phospholipids (e.g., phosphati dylcholine; PC) were studied on isothermal ti trati on calorimetry 
(ITC)

Results: Infected AP pati ents had higher serum unsaturated NEFA, unbound-NEFA including linoleic acid (LA) and 
oleic acid (OA), bacterial 16S DNA, increased annexin V positi ve myeloid (CD14) and CD3+ cells and mitochondrial 
DNA than non-infected ones. AP in general reduced alpha-diversity, altered beta-diversity, and enriched Pseudo-
monadales. Changes in infected AP were also noted in rodents with unbound unsaturated-NEFA. Unbound-LA in-
teracted progressively stronger with PC, cardiolipin and albumin than with aqueous media on ITC. Unbound-NEFA 
uptake into cells enriched them in mitochondria, which depolarized, and induced voltage dependent anion channel 
oligomerisati on, while reducing ATP, and impairing phagocytosis. In-vivo unbound-LA, OA increased bacteria in the 
circulati on and pancreas, and impaired phagocytosis, resulti ng in infecti on. LA, OA showed greater eff ects than the 
hydrophobic palmiti c acid.

Conclusion: Excessive release of NEFA in AP can increase unsaturated albumin unbound-NEFA. Their cellular uptake 
via membrane phospholipids can cause immune cell amphipathic liponecrosis. This can impair phagocytosis and 
bacterial clearance, which can result in a sterile to septi c transiti on. This can cause infecti on during sterile infl am-
mati on like AP.

P-05-01
Extra-pancreati c manifestati ons in pancreati ti s - an internati onal survey report
Chinenye Dike1,2, Qin (Kiki) Sun3, Lola Rahib4, Megan Golden4, Maisam Abu-El-Haija3

1University of Alabama at Birmingham, Birmingham, USA. 2University of Nebraska Medical Center, Omaha, USA. 
3Cincinnati  Children’s Hospital Medical Center, Cincinnati , USA. 4Mission Cure, New York, USA

Abstract
Background: Many local and systemic manifestati ons have been reported in associati on with pancreati ti s, anecdo-
tally. However, prevalence data and systemati c collecti on is lacking on the symptoms and diagnoses pati ents with 
pancreati ti s experience that are extra pancreati c in origin. The aim of this study is to determine the prevalence of 
symptoms and diagnoses reported by a cohort of pati ents with pancreati ti s.

Methods: Cross-secti onal study approved by the Insti tuti onal review board and administered through a REDCap 
survey from April to May 2022. Survey was administered through the social media platf orm of a non-profi t organi-
zati on “Mission Cure” dedicated to the care of individuals with pancreati ti s.

Results: We had 225 respondents: mostly adults, 69% females, 89% Caucasians with 74% residing in the USA. 
42% of paediatric cohort and 50% of adults reported exocrine pancreati c insuffi  ciency while 8% of paediatric co-
hort and 26% of adults reported DM. Type 3c DM was present in all paediatric cases and 45% of adult DM cases. 
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Nearly 45% of the adult respondents reported night-ti me sweati ng but this was reported in about 13% of children 
(p=0.002). Other symptoms frequently reported by respondents included britt le nails in 32% of the cohort (33% 
of adults, 25% of children), britt le hair (32% of cohort; 33% adults, 21% children), hair loss (29% of cohort; 31% 
adults, 13% children) and dry eyes (35% of total cohort; 37% of adults, 17% children). Although, many respon-
dents had dry eyes; diagnosis of Sjögren’s syndrome was rare in 3.1% of the cohort; all adults. Iron defi ciency ana-
emia was frequently reported in 25% of adult respondents and 18% of children. Hypothyroidism was reported in 
9.3% of the cohort, Raynaud’s syndrome in 4% and celiac disease in 3.1%.

Conclusion: Pati ents with pancreati ti s frequently report symptoms not known to be associated with pancreati ti s. 
Studies investi gati ng mechanisms for these associated symptoms should be explored.

P-05-02
Clinical evaluati on of dynamic interfacial tensiometry in pati ents with chronic pancreati -
ti s (CP)
N.B. Gubergrits1, N.V. Byelyayeva1, R. Miller2, U. Pison3

1Into-Sana Multi fi eld Clinic, Odesa, Ukraine. 2Max-Plank-Insti tut für Kolloid- und Grenzfl ächenforschung, Golm, Ger-
many. 3Virchow-Klinikum, Humboldt University, Berlin, Germany

Abstract

Background: The human organism contains interfaces with enormous surfaces. Their physicochemical and bio-
chemical processes are important for the vital functi ons of the organism. The interfacial properti es refl ect peculiar-
iti es of age, sex, health, and disease. Human biologic liquids contain low- and high-molecular surfactants, which are 
absorbed at liquid interfaces. The dynamic and equilibrium properti es of any liquid interface are determined by the 
compositi on of the respecti ve interfacial layers. Interfacial tension, dilatati onal viscosity, and elasti city depend on 
the interfacial compositi on. The components in liquid bulk phases should be measured by these properti es. Surfac-
tants (pancreati c enzymes, proteins, lipids, carbohydrates, electrolytes, etc.) in biological liquids like blood, urine, 
and pancreati c secreti on change signifi cantly in pati ents with CP. These changes aff ect the physicochemical proper-
ti es of the biological liquids and can be detected using interfacial tensiometry and rheometry. The blood levels of 
substances with surfactant properti es are changed in CP. We aimed to evaluate the diagnosti c signifi cance of the 
dynamic interphase tensiometry of blood in CP.

Methods: We examined 65 pati ents with CP and 68 healthy individuals. Before and aft er treatment, biochemical 
and immunological tests on the blood were done, as well as interphase tensiometry. The dynamic surface tension 
of blood serum was studied by the computer tensiometer MRT-2 Lauda (Germany). ST1 (t=0.01s), ST2 (t=1s), ST3 
(balance ST, t→∞), and the angle of curved line inclinati on (ACLI) of the tensiogram were registered.

Results: ST1 in CP pati ents increased to 71.7±0.6 mN/m (70.0±0.4 mN/m in healthy), while ST3 decreased to 
56.1±1.1 mN/m (60.0±0.4 mN/m in healthy). ST1 and ST2 levels in CP pati ents were aff ected by blood lipase acti vity 
(r=+0.58 and r=+0.60, respecti vely), while ACLI was aff ected by blood amylase acti vity (r=-0.66), IgG levels (r=+0.56), 
and circulati ng immune complexes (r=+0.58). ST1 and ST3 became normal in cases of improvement aft er CP exacer-
bati ons. Argumentati ve outcomes were observed in diff erent sex groups of CP pati ents: women had higher ST2 and 
ST3 levels and lower ACLI levels than men.

Conclusion: Dynamic interphase tensiometry can be used for the integral esti mati on of biochemical and immuno-
logical changes in CP pati ents and for the control of treatment effi  ciency.
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P-05-03
Rate and rehabilitati on opti ons in pati ents with post-gastric resecti on chronic pancreati -
ti s
N.B. Gubergrits, N.V. Byelyayeva
Into-Sana Multi fi eld Clinic, Odesa, Ukraine

Abstract

Background: Post-gastric resecti on chronic pancreati ti s (PGRCP) is one of the pathogeneti c types of chronic pancre-
ati ti s. PGRCP pathogenesis is studied insuffi  ciently. Thus, we studied the excretory pancreati c functi on in pati ents 
aft er gastric resecti on to analyse the opti ons of anti homotoxic therapy in the rehabilitati on of pati ents.

Methods: We examined 52 pati ents who underwent gastric resecti on due to complicated gastric or duodenal ulcers 
in 1–12 years prior to our study. Forty of them had Billroth’s operati on II, and twelve had Billroth’s operati on I. Faecal 
elastase-1 levels were assessed. Aft er discharge from the hospital, those pati ents were administered a combinati on 
of anti homotoxic preparati ons, such as Nux vomica-Homaccord, Mucosa compositum, and Momordica compositum 
(Heel, Germany), for one month (in additi on to enzyme replacement therapy).

Results: Aft er Billroth II, excretory pancreati c functi on decreased in 32 pati ents (80%). Faecal elastase-1 levels were 
normal in 8 pati ents (20%) and decreased (not less than 150 mcg/g) in 24 pati ents (60%); this meant mild pancreati c 
insuffi  ciency. Five pati ents (12.5%) had levels of faecal elastase-1 between 100 and 150 mcg/g. This meant that they 
had moderate pancreati c insuffi  ciency. Three (7.5%) pati ents who had gastric resecti on more than 8 years before 
our study were found to have moderate to severe disorder of pancreati c functi on. Most of them had chronic pan-
creati ti s before the operati on.

Aft er Billroth I, excretory pancreati c functi on was decreased in 9 pati ents (75%). Faecal elastase-1 levels were nor-
mal in 3 pati ents (25.0%). Mild pancreati c insuffi  ciency was found in 7 pati ents (58.4%), while moderate and severe 
insuffi  ciency — in 1 and 1 pati ent, respecti vely (8.3% and 8.3%).

Anti homotoxic therapy was eff ecti ve for rehabilitati on in PGRCP. It helped reduce the clinical manifestati ons of the 
disease and the “deviati on” of enzymes into the blood, improved the excretory pancreati c functi on and the mental 
health of the pati ents.

Conclusion: Reducti on of excretory pancreati c functi on occurs in pati ents aft er gastric resecti on, predominantly of 
mild or rarely moderate to severe grade of pancreati c insuffi  ciency. It is reasonable to include anti homotoxic drugs 
in complex therapy for rehabilitati on.

P-05-04
A clinical case of severe drug-induced pancreati c and hepati c steatosis
N.B. Gubergrits, N.V. Byelyayeva
Into-Sana Multi fi eld Clinic, Odesa, Ukraine

Abstract

Background: We present a case of pancreati c steatosis during long-term therapy with corti costeroids and the intake 
of gemcitabine and rosiglitazone. We could not fi nd anything in the available literature about how paracetamol 
and metamizole might cause pancreati c and hepati c steatosis to start. We present a clinical case of pancreati c and 
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hepati c steatosis caused by long-term use of the analgesic Pentalgin.

Methods: A 56-year-old pati ent, L., came for an outpati ent appointment. For about 10 years, she has been taking 
2–3 Pentalgin tablets daily because of headaches. Pentalgin is a combinati on drug that contains 300 mg of parac-
etamol, 300 mg of metamizole sodium, 50 mg of caff eine, 10 mg of phenobarbital, and 8 mg of codeine phosphate. 
It should be menti oned that the pati ent is a radio engineer who has worked for many years at the Chernobyl nuclear 
power plant.

Results: The pati ent complained of severe general weakness, dizziness, and swelling of the legs and feet. These 
complaints fi rst appeared about a year ago and gradually increased.

Objecti ve examinati on revealed severe pallor of the skin and mucous membranes, small haemorrhages on the 
mucous membranes, and swelling of the legs and feet. The palpated liver was sharply enlarged (the lower edge 
in the small pelvis), dense, and painless. Laboratory study: severe anaemia, an increase in GGTP of 68 ti mes with 
normal transaminases. Faecal elastase — 56 mcg/g. Severe hyperproteinaemia and hypoalbuminemia. A signifi cant 
increase in blood urea and creati nine. Neurologist: encephalopathy of toxic origin. MRI: diff use hepati c and pancre-
ati c steatosis.

Diagnosis: drug-induced hepati c and pancreati c steatosis. Chronic toxic hepati ti s. Severe exocrine pancreati c insuf-
fi ciency. Toxic nephropathy, chronic kidney disease, stage IV. Toxic encephalopathy.

Pentalgin was withdrawn. A 50,000 FIP mini-microspheric enzyme preparati on was given three ti mes a day at main 
meals and 25,000 FIP at intermediate meals (therapy contributed to the disappearance of oedema and an increase 
in total protein and blood albumin); hepatotropic therapy. Treatment was administered by a nephrologist and a 
neurologist.

Conclusion: Prolonged use of paracetamol and metamizole can cause pancreati c and liver steatosis and toxic ne-
phropathy.

P-05-05
Morphological and functi onal changes in the small intesti nal mucosa in chronic pancre-
ati ti s
N.V. Byelyayeva, N.B. Gubergrits
Into-Sana Multi fi eld Clinic, Odesa, Ukraine

Abstract

Background: Due to the progressing exocrine pancreati c insuffi  ciency, intesti nal dysbiosis and, further, secondary 
enteriti s, occur in pati ents with chronic pancreati ti s (CP). Infl ammati on of the small intesti nal mucosa causes mal-
digesti on and malabsorpti on. Atrophy of the small intesti nal mucosa is a reason for the reduced effi  cacy of enzyme 
replacement therapy. We aimed to study morphological changes and enzymati c indices of small intesti nal digesti ve 
functi on in pati ents with CP.

Methods: We examined 45 pati ents with CP. An aspirati on biopsy of the mucous membrane of the fi rst part of the 
small intesti ne was carried out. Then, amylolyti c (by Smith-Roe method) and lipolyti c (by Ugolev-Nurks method) 
enzymati c acti vity, the acti vity of lactase (by Linevsky method), saccharase (by Ugolev-Iezuitova method), maltase 
(by Linevsky method), glycine-L-leucine dipepti de (by Ugolev-Timofeeva method), monoglyceride lipase (by Ugo-
lev-Chernyakhovskaya method), and alkaline phosphatase (by Fomina-Mikhlin method) were examined in the ho-
mogenate of mucosa samples. An absorpti ve functi on of the small intesti ne was evaluated by the D-xylose test. A 
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bacteriological culture of the jejunal contents was performed.

Results: Histological examinati on of the jejunal mucosa revealed villi epithelial dystrophy with marked leucopedes-
is, chronic jejuniti s with varying degrees of atrophy, and signifi cant infl ammati on.

According to the D-xylose test results, the small intesti ne’s absorpti ve functi on was low.

Amylolyti c and lipolyti c acti viti es of the membrane were elevated, and a reduced producti on of monoglyceride li-
pase was detected. An increased producti on of saccharase, a reduced level of glycine-L-leucine dipepti de in mucous 
membranes, and a rise in alkaline phosphatase contents were revealed. As a result of unusual microorganisms in the 
small intesti ne, bacterial proliferati on was found in 66.7% of cases.

Conclusion: Secondary disorders of small intesti ne’s enzymati c producti on occur (compensatory increase or de-
crease due to mucosal atrophy) in CP pati ents along with a reducti on of intesti nal mucosa absorpti ve functi on. The 
disorders observed in the small intesti ne should be taken into account in the management plan for pati ents with CP.

P-05-06
Glycaemic control and infl uencing factors among pati ents with post-chronic pancreati ti s 
diabetes mellitus
Jun Ye1, Jin-Jin Xie1, Yuan-Chen Wang1, Nan Ru2, Xiao-Tong Mao1, Xiao-Nan Xu1, Tuo Li3, Yang-Yang Qian1, Wen-Bin 
Zou1, Yu Cao1, Zhuan Liao1

1Department of Gastroenterology, Digesti ve Endoscopy Centre, Changhai Hospital, Naval Medical University, Shang-
hai, China. 2Department of Gastroenterology, The First Medical Centre of Chinese People’s Liberati on Army General 
Hospital, Beijing, China. 3Department of Endocrinology, Changzheng Hospital, Navy Medical University, Shanghai, 
China

Abstract

Background: Glycaemic control is a top priority in all types of diabetes. Longer periods of exposure to hypergly-
caemia are associated with increased microvascular events and increased mortality risk. Post-chronic pancreati ti s 
diabetes mellitus (PPDM-C) is one of the less commonly evaluated complicati ons of chronic pancreati ti s (CP). The 
factors that infl uence glycaemic control in PPDM-C pati ents remain unclear. Hence, we aimed to identi fy these fac-
tors to guide the management of PPDM-C.

Methods: We conducted a retrospecti ve study in PPDM-C pati ents admitt ed to our centre between January 2018 
and September 2021, with the glycated haemoglobin A1c (HbA1c) evaluated upon admission. Poor glycaemic con-
trol was defi ned as an HbA1c level of >7%. Univariate and multi variate logisti c regression analyses were performed 
to identi fy the infl uencing factors.

Results: Of the 224 PPDM-C pati ents, 61.2% had poor glycaemic control. On univariate analysis, the interval from 
the onset of CP to the development of diabetes and provision of interventi onal treatment, drinking, smoking, acute 
pancreati ti s (AP) att ack history, and oral hypoglycaemic agent (OHA) use were associated with glycaemic control. On 
multi variate analysis, smoking (0–20 pack-years, odds rati o [OR]: 4.11, 95% confi dence interval [CI]: 1.58–10.67; >20 
pack-years, OR: 9.55, 95% CI: 3.13–29.19) and AP att ack history (OR: 2.25, 95% CI: 1.15–4.42) were independently 
associated with poor glycaemic control. OHA use (OR: 0.26, 95% CI: 0.12–0.59) was an independent protecti ve fac-
tor.

Conclusion: Smoking and AP att ack history were independent risk factors for poor glycaemic control in PPDM-C 
pati ents, and the detrimental eff ects of smoking were dose dependent. OHA use reduced the risk of poor glycaemic 
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control. Therefore, smoking cessati on is very important for PPDM-C pati ents, and those with AP att ack history may 
require early detecti on and ti mely diabetes treatment. Our results lay a theoreti cal foundati on for future blood glu-
cose management in PPDM-C pati ents.

P-05-07
The Indian translati on of the comprehensive pain assessment tool short form for chronic 
pancreati ti s (COMPAT-SF)
Louise Kuhlmann1,2, Cecilie Siggaard Knoph1,3, Misbah Unnisa4, Soumya Jagannath5, Pelle Chandan5, Vijaya Sharma5, 
Pramod Garg5, Rupjyoti  Talukdar4, Søren Schou Olesen1,3, Asbjørn Mohr Drewes1,3

1Centre for Pancreati c Diseases, Department of Gastroenterology and Hepatology, Aalborg University Hospital, Aal-
borg, Denmark. 2Department of Internal Medicine, Randers Regional Hospital, Randers, Denmark. 3Department of 
Clinical Medicine, Aalborg University Hospital, Aalborg, Denmark. 4Department of Gastroenterology, Asian Insti tute 
of Gastroenterology, Asian Healthcare Foundati on, Hyderabad, India. 5Department of Gastroenterology, All India 
Insti tute of Medical Sciences, Delhi, India

Abstract

Background: The COMPAT-SF is a validated questi onnaire for assessing pancreati c pain. However, unti l now, it has 
only been available in English and Danish. This study has translated the questi onnaire into three Indian languages, 
Hindi, Telugu, and Bengali, to enable non-English speaking pati ents to complete the questi onnaire. As there is a 
lack of validated pain assessment tools for pancreati c pain, constructi ng the COMPAT-SF into several languages is 
essenti al.

Methods: The COMPAT-SF was translated into Hindi, Telugu, and Bengali and back-translated to English by bilingual 
translators. Analysis showed >85% concordance between the original English version and the back-translated forms 
from the regional languages.

Eighteen bilingual chronic pancreati ti s pati ents answered the COMPAT-SF questi onnaire in Hindi and English, with 
14 days in between. Diff erences were evaluated using intraclass correlati on coeffi  cients and Bland-Altman plots.

Fift een chronic pancreati ti s pati ents answered the Telugu questi onnaire, and 30 answered the Bengali questi on-
naire. Answers from all three Indian languages were compared with answers from 92 English-speaking chronic 
pancreati ti s pati ents. Confi rmatory Factor Analysis was performed to ensure the overall validity of the translated 
questi onnaires.

Results: Bland-Altman plots generally showed acceptable limits of agreements in all sub-scores (limits of agreement 
average at -18 to 18 with a mean diff erence of -0.091). In additi on, the intraclass correlati on coeffi  cients were gen-
erally substanti al or bett er (intraclass correlati on coeffi  cient of 0.83 or higher). The comparison of answers revealed 
expected cultural diff erences, but they were overall comparable. Confi rmatory factor analysis showed an accept-
able model fi t on all indices.

Conclusion: Comparing the Hindi and the original versions of the COMPAT-SF revealed high comparability. The Telu-
gu and Bengali versions show an acceptable fi t in confi rmatory factor analysis. The Indian versions of the COMPAT-SF 
are therefore deemed valid and reliable.
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One episode of acute pancreati ti s is just the beginning: the incidence of recurrent acute 
and chronic pancreati ti s: a systemati c review and meta-analysis
Endre-Botond Gagyi1,2, Brigitt a Teutsch1,3, Dániel Sándor Veres1,4, Dániel Pálinkás1,5, Nóra Vörhendi1,3, Klementi na 
Ocskay1,3, Katalin Márta1,6, Péter Jenő Hegyi1,3,6, Péter Hegyi1,3,6, Bálint Erőss1,3,6

1Centre for Translati onal Medicine, Semmelweis University, Budapest, Hungary. 2Selye János Doctoral College 
for Advanced Studies, Semmelweis University, Budapest, Hungary. 3Insti tute for Translati onal Medicine, Medical 
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Abstract

Background: Acute pancreati ti s (AP) has a high incidence, and pati ents can develop recurrent acute pancreati ti s 
(RAP) and chronic pancreati ti s (CP) aft er AP. We aimed to esti mate the pooled incidence rates (IR), cumulati ve inci-
dences, and RAP and CP proporti ons aft er AP.

Methods: Our protocol was registered on PROSPERO (CRD42021283252). The systemati c search was conducted in 
three (Medline, Embase, Cochrane) databases on October 25th, 2022. Arti cles reporti ng the proporti on of RAP or CP 
in pati ents aft er the fi rst and multi ple episodes of AP were eligible. IRs were calculated from arti cles reporti ng the 
mean follow-up ti me. The random eff ects model was used to calculate the pooled IR with 95% confi dence intervals 
(CI). The I² value assessed heterogeneity. The risk of bias assessment was conducted with the Joanna Briggs Insti tute 
Criti cal Appraisal Tool.

Results: We included 106 arti cles in the quanti tati ve synthesis and 26 in the IRs calculati ons. Our results showed 
that the incidence rate of RAP in adult pati ents aft er the fi rst episode of AP was 5.5 per 100 person-years (CI: 4.1 
to 7.3; I²=93%), while in children, it was 3.7 per 100 person-years (CI: 2.8 to 5.0; I²=0%). We also found that the IR 
of CP aft er the fi rst episode of AP was 1.4 per 100 person-years (CI: 0.9 to 2; I²=75%), while aft er RAP, it increased 
to 4.3 per 100 person-years (CI: 3.1 to 6.0, I²=76%). The risk of bias was low in the majority of the included studies.

Conclusion: Our results showed that RAP aff ects many pati ents with AP. Compared to pati ents with the fi rst AP ep-
isode, RAP leads to a threefold higher incidence rate for developing CP.

P-05-09
Age aspect of the immune status of pati ents with chronic pancreati ti s
Nataliia Shevchenko1, Liliya Babinets2

1Odessa Nati onal Medical University, Odessa, Ukraine. 2Higher Educati onal Insti tuti on “Ternopil State Medical Uni-
versity named aft er I.Ya. Gorbachevsky Ministry of Health of Ukraine, Ternopil, Ukraine

Abstract

Background: Among the negati ve consequences of constant stressful exposure in pati ents with chronic pancreati ti s 
(CP), immune defi ciency develops, which may diff er in diff erent age periods. Thus, we studied and analysed the 
state of the immune system (IS) of pati ents with CP in the age aspect.

Methods: We studied the IS parameters of 161 pati ents with CP, with an average age of (58.17±2.46) years, which 
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were divided depending on the biological age into three groups: up to 45 years (54 pati ents), 46-65 years (76 ex-
amined ), older than 65 years (31 pati ents). The control group consisted of 25 practi cally healthy individuals. The 
following parameters of IS were studied: the number of the total populati on of T-lymphocytes (CD3), B-cells (CD72), 
and subpopulati ons of T-helpers / inducers (CD4) and T-suppressors / killers (CD8), natural killers (CD16), which 
determined in a cytotoxic test using monoclonal anti bodies of classes CD3, CD4, CD8, CD16, CD72 by enzyme immu-
noassay by the level of expression of membrane anti gens.

Results & Conclusion: Revealed a decrease in CD3, CD4, CD8, CD16 and CD72 in young pati ents by 44.8; 36.1; 24.4; 
32.2 and 18.4%, respecti vely (p<0.001); in middle age - by 54.6; 37.2; 29.9; 41.4 and 25.6%, respecti vely (p<0.001); 
in pati ents older than 65 years, probable T-lymphocytopenia was determined according to the indicated indicators 
by 66.4; 47.8; 37.7; 70.8; 41.5% (p<0.001) compared to the control group. With an increase in the age of CP pati ents, 
nonspecifi c acti vati on of humoral immunity was observed due to an increase in IgG, IgA, IgM in young CP pati ents 
by 6.7; 13.3; 30.1% (p<0.001); by 9.6; 25.1; 30.1% in middle age (p<0.001) and by 16.9; 30.9; 41.4% over 65 years 
(p<0.001), respecti vely, compared with healthy individuals. The revealed tendencies for a decrease in complement 
acti vity by 56.6% in young pati ents by 54.8% on average and by 78.2% in the elderly (p<0.001) and an increase in 
the CIC in the conti ngent were confi rmed and deepened with aging of pati ents by 58.9; 75.8 and 69.1%, respecti vely 
(p<0.001).

P-05-10
Evaluati on of disease recurrence and evoluti on into chronic pancreati ti s in 492 pati ents 
aft er a fi rst episode of acute pancreati ti s
Salvatore Crucillà, Federico Caldart, Pezua Sanjinez Adrian Miguel Smith, Enrico Palmeri, Enrico Gasparini, Antonio 
Amodio, Giulia De Marchi, Pietro Campagnola, Nicolò De Preti s, Luca Frulloni
Department of Gastroenterology, Pancreas Centre, University Of Verona, Verona, Italy

Abstract

Background: Acute pancreati ti s (AP) may relapse and progress to chronic pancreati ti s (CP). Risk factors for progres-
sion are many and not all clearly identi fi ed. Furthermore, it is unclear how many pati ents progress directly to CP or 
through a recurrence of pancreati ti s. The aim of the study was to determine percentage of pati ents with recurrent 
and CP aft er a fi rst att ack of AP.

Methods: Pati ents with AP observed in our centre in the period 2013-2020 have been included. Exclusion criteria 
were a diagnosis of CP at fi rst episode of AP, interval from fi rst episode of AP and observati on in Verona >1 year, and 
follow-up <1 year.

Results: We studied 492 pati ents (310 males and 192 females, esti mated age 47.8±18.2 years, mean follow-up 
4.6±2.7 years). Frequency of relapse was 44.7% and of diagnosis of CP 10.4%. Risk factors for relapse were gene 
mutati ons, anatomic abnormaliti es, oedema at fi rst episode of AP, whereas a diagnosis of autoimmune pancreati ti s 
and biliary aeti ology were protecti ve. Risk factors for CP were male sex, alcohol, cigarett e smoking, recurrent pan-
creati ti s, paraduodenal pancreati ti s and outcomes of pancreati c necrosis.

Conclusion: Recurrence of pancreati ti s and diagnosis of CP are frequently observed aft er a fi rst episode of AP. CP 
may be diagnosed even in the absence of disease relapse, but disease relapse increases the probability of a diagno-
sis of CP during follow-up.
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Diff erences in experimental pain sensiti vity between African American and non-African 
American individuals
Mahya Faghihg1, Anna Phillips2, Dhiraj Yadav2, Asbjorn Drewes3, Soren Olesen3, Vikesh Singh1

1Johns Hopkins Medicine, Balti more, USA. 2University of Pitt sburgh School of Medicine, Pitt sburgh, USA. 3Aalborg 
University, Aalborg, Denmark

Abstract

Background: Pancreati c Quanti tati ve Sensory Testi ng (P-QST) is a neurosensory evaluati on increasingly used to help 
characterize pancreati c pain. Because diff erences in experimental pain sensiti vity have been reported across racial 
groups, this phenomenon is important to investi gate prior to the wider distributi on of the P-QST technique. There-
fore, we aimed to assess pain sensiti vity in African American (AA) individuals compared to a non-AA populati on.

Methods: This was a cross-secti onal, multi -centre study of adults (≥18 years) with no pancreati c disease and no 
abdominal pain. Recruitment eff orts focused on obtaining equal numbers of males and females and equal age dis-
tributi ons. All subjects underwent P-QST testi ng according to previously published techniques, including threshold 
measurements of pressure detecti on (PDT), pressure tolerance (PTT), conditi oned pain modulati on (CPM, refl ecti ve 
of intactness of descending pain control), and temporal summati on (refl ecti ve of presence of central sensiti zati on). 
Demographics and P-QST parameters were compared in AA and non-AA subjects.

Results: A total of 267 subjects (female n = 138, 52%) were included: 157 (59%) AA and 110 (41%) non-AA subjects. 
Both cohorts were well balanced with respect to age and gender distributi on. The mean age was 48.0 (range 18-84) 
years. Indices of pressure sti mulati on (PDT/PTT sums, rati os) were comparable between the two subgroups. Sub-
jects in the AA-cohort showed signifi cant hyperalgesia to the cold-pressor test compared to the non-AA cohort. In 
the AA cohort, 52% of the subjects disengaged in the cold pressor test vs. 30% in the non-AA cohort (P=0.01). The 
risk of cold pressor test disengagement was increased in the AA-cohort vs. the non-AA cohort in ti me to-event anal-
ysis (hazard rati o 1.93, 95% confi dence interval [1.28 to 2.89]; P=0.002) No signifi cant diff erences were seen in CPM 
response (AA cohort median 18.4% vs. 19.2% in the non-AA cohort (P=0.82)) or for repeti ti ve pin-prick sti mulati on 
(temporal summati on).

Conclusion: P-QST measurements in AA pati ents were largely similar to those in non-AA pati ents, however signifi -
cant diff erences were seen in the cold pressor test between groups which is similar to fi ndings in prior studies. Fur-
ther studies are needed to understand how experimental pain sensiti vity diff ers between racial groups, and inform 
future modifi cati ons in normati ve values.

P-05-13
Psychological interventi ons improve mental health in infl ammatory digesti ve system dis-
eases: a systemati c review and meta-analysis
Brigitt a Teutsch1,2, Beatrix Fogarasi1, Edina Tari1,3, László Szabó1, Dániel Sándor Veres1,4, Anna Sára Bognár1,3, Sikó 
Beáta1, Dóra Dohos2,5, Bálint Erőss1,2,3, Márk Félix Juhász1,2,5, Klementi na Ocskay1,2, Péter Hegyi1,2,3,6
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Abstract

Background: The rapid increase in infl ammatory gastrointesti nal disease cases poses a severe social and economic 
problem. These diseases not only worsen physical health but also have a signifi cant impact on mental health. Our 
study aims to assess the eff ects of diff erent psychological interventi ons on infl ammatory digesti ve system diseases.

Methods: We registered the protocol of our meta-analysis in the internati onal PROSPERO database 
(CRD42021282965). On October 12, 2021, we systemati cally searched the MEDLINE (PubMed), Cochrane Library 
(Central), and Embase databases. During data collecti on, we only included randomised controlled trials reporti ng 
the eff ects of diff erent psychological interventi ons on the following infl ammatory digesti ve system diseases: pan-
creati ti s, hepati ti s, infl ammatory bowel diseases, microscopic and ischemic coliti s, refl ux disease, gastric ulcer, liver 
cirrhosis, celiac disease. Mental health-related clinical endpoints (depression, anxiety, overall-, physical- and mental 
quality of life, and perceived stress) were analysed. Standardised mean diff erences (SMD) were calculated using a 
random eff ects model and 95% confi dence intervals (CI) to measure eff ect size.

Results: Of the 13,212 arti cles on the topic, 63 met our inclusion criteria. We analysed the data of 5,188 pati ents. 
Based on our results, psychological interventi ons reduced depression (SMD=-0.62; CI: -0.94; -0.30) and anxiety 
(SMD=-0.77; CI: -1.17; -0.36). Furthermore, the interventi on also improved overall (SMD=0.30; CI: 0.09; 0.51) and 
physical (SMD=0.45; CI: 0.05; 0.85) quality of life. However, we did not fi nd a stati sti cally signifi cant diff erence in the 
change in mental quality of life (SMD=0.80; CI: -0.41; 2.00) or perceived stress (SMD=-0.64; CI: -1.72; 0.44).

Conclusion: Our results highlight that psychological interventi ons improve mental health-related outcomes in pa-
ti ents with infl ammatory digesti ve system diseases. It would be essenti al to introduce their regular use in everyday 
clinical practi ce.

P-05-15
Impact of acute pancreati ti s on progression to chronic pancreati ti s: results from the PaN-
Eus registry
Daniel Oyon1,2, Federico Bolado3, Irati  Gorroño4, Maider Martos5, Emma Martí nez-Moneo6, Verónica Ubieto7, Iranzu 
Ezcurra8, Maitane Garaigorta9, Ainara Iriarte10

1Gastroenterology Department. Hospital Universitario de Galdakao, Galdakao, Spain. 2Biocruces Bizkaia Health Re-
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Spain. 4Gastroenterology Department. Hospital Universitario de Araba, Vitoria, Spain. 5Gastroenterology Depart-
ment. Hospital Universitario Donosti a, San Sebasti án, Spain. 6Gastroenterology Department. Hospital Universitario 
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Abstract

Background: Acute pancreati ti s (AP), recurrent AP (RAP) and chronic pancreati ti s (CP) are thought to be diff erent 
stages of the same conti nuing infl ammatory disease. We described the prevalence, associati ons and outcomes in 
pati ents with prior episodes of AP (PAP) who develop CP.

Methods: 447 pati ents were prospecti vely enrolled in the Basque-Navarrese registry of CP (PaN-EUS) across nine 
centres. We compared pati ents with PAP to those without previous history of AP (NPAP).

Results: We identi fi ed 290/447 (64.9%) pati ents with PAP, of which 181/447 (40.5%) had RAP. Pati ents with PAP 
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were mostly males (80.3% vs 69.4%) and younger (59.8 vs 64.9 years) (p<0.05). Furthermore, the mean age at CP 
diagnosis was lower for PAP pati ents (52.1 vs 57.9 years; p<0.05). Despite having previous AP episodes, severe 
pancreati ti s or RAP was only considered the aeti ology of CP in PAP group in 15.2%, with the primary cause being 
toxic-metabolic (72.4%). Additi onally, acti ve smoking was more prevalent in PAP group (61.3% vs 49.6%; p<0.05). 
Alcohol consumpti on was more frequent in the past in PAP (83.1% vs 72.6%) but they are currently fewer acti ve 
drinkers compared to NPAP (43.6% vs 53.5%) (p<0.05). No signifi cant diff erences were found regarding morpholog-
ical CP features, fi nding parenchymal calcifi cati ons in 70.7% vs 77.7%, and moderate-severe ductal lesions in 72.6% 
vs 72.8%. PAP pati ents referred more frequently abdominal pain in the last year (28.9% vs 18.1%; p<0.05). More 
interventi onal endoscopic (32.3% vs 12.2%) and surgical (13.3% vs 4.5%) procedures were done in the PAP group 
(p<0.05). In terms of comorbiditi es, no diff erences were found in the prevalence of diabetes mellitus (DM) (51.0% 
vs 49.7%) and exocrine pancreati c insuffi  ciency (EPI) (70.6% vs 68.8%). Moreover, nutriti onal parameters were com-
parable between groups. Finally, self-perceived quality of life (QoL) was similar between both groups, as measured 
using the visual analogue scale and health index (derived from Eq5D5L questi onnaire).

Conclusion: PAP pati ents who progress to CP are men, younger, more acti ve smokers and less acti ve alcohol users, 
compared to NPAP. They suff er more frequently from abdominal pain and required more interventi onal procedures. 
However, PAP is not related to CP comorbiditi es such as DM, EPI, malnutriti on or worse QoL.

P-05-16
Overweight and obesity are frequent in pati ents with chronic pancreati ti s. Results from 
de Basque-Navarrese registry of pati ents with chronic pancreati ti s
Federico Bolado1, Daniel Oyón2, Irati  Gorroño3, Maider Martos4, Ana Campillo5, Iranzu Ezcurra6, Mikel Ganuza1, Ana 
Gordo1, Emma Martí nez-Moneo7
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Abstract

Background: Chronic pancreati ti s (CP) is characterised by abdominal pain and loss of pancreati c parenchyma, lead-
ing frequently to exocrine and/or endocrine insuffi  ciency. Maldigesti on, malabsorpti on and malnutriti on are conse-
quences of these events. Low Body Mass Index (BMI) would be expectable in this setti  ng. We aimed to explore the 
BMI distributi on in a cohort of pati ents with CP and to assess which factors aff ected this distributi on.

Methods: The Basque-Navarrese registry of CP (PaN-Eus) is a prospecti ve multi centre registry that uses the AEG-Red-
Cap platf orm. It includes pati ents from nine centres in northern Spain. The WHO BMI classifi cati on was used to es-
tablish diff erent groups. 

Results: In total, 447 pati ents were included. Mean age was 61.6 (± 10.8), 76.5% males. Median ti me from CP di-
agnosis was 67 months (0-456). The most frequent aeti ology was toxic-metabolic (74.5%). Mean BMI was 25.6 (± 
4.4). Fourteen pati ents (3.1%) were underweight; 180 (40.3%) had normal weight; 179 (40%) overweight and the 
remaining 74 pati ents (16.6%) had obesity (of which 62, 9 and 3 were class I, II and III, respecti vely). Pancreati c cal-
cifi cati ons were present in 73.2%, and 72.7% had moderate or marked ductal lesions. Diabetes mellitus (DM) and 
Exocrine Pancreati c Insuffi  ciency (EPI) had been diagnosed in 50.6% and 69.6% respecti vely. 86.1% of pati ents with 
EPI were on enzyme replacement treatment. BMI levels were similar regardless of sex, the presence of pancreati c 
calcifi cati ons, DM diagnosis, previous tobacco or alcohol use, and acti ve alcohol use. However, BMI was lower in 
acti ve smokers (24.7 vs 26.4; p<0.01), in pati ents with moderate or severe ductal lesions (25.2 vs 26.6; p<0.01) and 
in pati ents diagnosed with EPI (25.3 vs. 26.3; p=0.01). BMI values were not related to age (rs 0.09), nor to the dura-
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ti on of CP (rs 0.05).

Conclusion: Most of our pati ents with CP were overweight or obese. A lower BMI was only related to acti ve tobacco 
use, to the presence of moderate or severe ductal pancreati c lesions, and to previous diagnose of EPI.

P-05-17
Spinal excitability in pati ents with painful chronic pancreati ti s
Cecilie Siggaard Knoph1,2, Rasmus Bach Nedergaard1,2, Søren Schou Olesen1,2, Louise Kuhlmann1,2, Asbjørn Mohr 
Drewes1,2

1Centre for Pancreati c Diseases & Mech-Sense, Department of Gastroenterology and Hepatology, Aalborg University 
Hospital, Aalborg, Denmark. 2Department of Clinical Medicine, Aalborg University, Aalborg, Denmark

Abstract

Background: Abdominal pain is common in pati ents with chronic pancreati ti s (CP), but management is challenging 
– possibly due to altered pain processing within the central nervous system rendering conventi onal treatments inef-
fecti ve. We hypothesized that many pati ents with painful CP have generalized hyperalgesia correlati ng with central 
neuronal hyperexcitability.

Methods: Seventeen CP pati ents with pain and 20 matched healthy controls underwent experimental pain testi ng, 
including repeated pain sti muli (temporal summati on), pressure algometry performed in dermatomes sharing spi-
nal innervati on with the pancreati c gland (pancreati c areas) and remote dermatomes (control areas), a cold pressor 
test and a conditi oned pain modulati on paradigm. To probe central neuronal excitability, the nocicepti ve withdrawal 
refl ex was elicited by electrical sti mulati on of the plantar skin, and electromyography was obtained from the ipsilat-
eral anterior ti bial muscle together with somatosensory evoked brain potenti als.

Results: Compared to healthy controls, pati ents with painful CP had generalized hyperalgesia as evidenced by 45% 
lower pressure pain detecti on thresholds (P<0.05) and decreased cold pressor endurance ti me (120 vs. 180 sec-
onds, P<0.001). In pati ents, refl ex thresholds were lower (14 vs. 23 mA, P=0.02), and electromyographic responses 
were increased (16.4 vs. 9.7, P=0.04) during the withdrawal refl ex, refl ecti ng predominantly spinal hyperexcitability. 
Evoked brain potenti als did not diff er between groups. A positi ve correlati on was found between refl ex thresholds 
and cold pressor endurance ti me (ρ=0.71,P=0.004).

Conclusion. We demonstrated somati c hyperalgesia in pati ents with painful CP associated with spinal hyperexcit-
ability. This highlights that management should be directed at central mechanisms using, e.g.,gabapenti noids or 
serotonin-noradrenaline reuptake inhibitors.

P-05-18
Chronic pancreati ti s pati ents oft en have undiagnosed osteoporosis and sarcopenia
Mikael Parhiala1,2, Mika Ukkonen1,2, Juhani Sand2, Johanna Laukkarinen1,2

1Tampere University, Tampere, Finland. 2Tampere University Hospital, Tampere, Finland

Abstract

Background:  Chronic pancreati ti s (CP) may lead to diabetes and pancreati c exocrine insuffi  ciency (PEI). PEI may 
lead to maldigesti on and malnutriti on, which may cause fat-soluble vitamin defi ciency, sarcopenia and abnormal 
bone density. We aim to fi nd out how osteoporosis, sarcopenia and vitamin defi ciency is found and treated in CP 
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pati ents.

Methods: A 4–5-year follow-up was implemented on CP pati ents. We recorded disease durati on, BMI, smoking, 
alcohol consumpti on and medicati on. The serum values for A, D and E vitamins, albumin, creati nine, haemoglobin, 
calcium and magnesium and faecal elastse-1 was determined. Bone density measurement was taken from the prox-
imal femur and lumbar spine. CT/MRI scans were used to measure for psoas muscle area. 

Results: A total of 33 pati ents (median age 62 [39-81] years, 61% male) were included. None of these pati ents had 
earlier diagnosis of osteopathy, and none of them had known vitamin defi ciency or were sarcopenic. Nineteen 
pati ents (57%) had pancreati c exocrine insuffi  ciency and of these seven pati ents (37%) had no pancreati c enzyme 
replacement therapy (PERT) and one (5%) had inadequate enzyme therapy. During the study, osteoporosis was diag-
nosed in 20% and sarcopenia in 48% of pati ents. PEI and inadequate PERT was associated with low E vitamin levels 
(75% vs. 0%, p=0.012), higher risk of osteoporosis (43% vs. 5.6%, p=0.013) and sarcopenia (80% vs. 36%, p=0.044)

Conclusion: This study demonstrates that chronic pancreati ti s is associated with osteoporosis, sarcopenia and vita-
min defi ciency. If untreated, pancreati c exocrine insuffi  ciency is associated with increased risk of these outcomes. 
This highlights the importance of identi fying and treati ng PEI in CP pati ents.

P-05-19
The impact of pancreati c fi brosis at fi bronecti n and hyaluronic acid plasma levels: prelim-
inary study results
Igor Khatkov1,2, Dmitry Bordin1,2,3, Elena Dubtsova1, Konstanti n Lesko1, Nikolay Karnaukhov1, Alexey Dorofeeev1, Na-
dezhda Makarenko1, Irina Savina1, Mariia Kiriukova1, Diana Salimgereeva1, Ludmila Vinokurova1

1The AS Loginov Moscow Clinical Scienti fi c Centre of the Moscow Health Department, Moscow, Russian Federati on. 
2A.I. Yevdokimov Moscow State University of Medicine and Denti stry of the Ministry of Healthcare of the Russian 
Federati on, Moscow, Russian Federati on. 3Tver State Medical University, Tver, Russian Federati on

Abstract

Background: To clarify connecti ons between pancreati c fi brosis grade and biomarkers (fi bronecti n and hyaluronic 
acid) plasma levels.

Methods: This study was conducted within the healthcare research project “Assessment of pancreati c fi brosis as a 
prognosti c factor for its diseases course” funded by Autonomous non-profi t organizati on “Moscow Centre for Inno-
vati ve Technologies in Healthcare” administered by the Moscow Healthcare Department. 

We measured fi bronecti n (FN) and hyaluronic acid (HA) plasma levels from 73 pati ent who underwent surgery from 
April to December 2022 due to benign and malignant pancreati c tumours as well as advanced chronic pancreati ti s 
(CP), mean age 56.8±14 (25-84). Plasma levels of FN (pFN) and HA (pHA) were measured by an enzyme-linked im-
munosorbent assay (ELISA). Morphological signs of CP as well as pancreati c fi brosis grade were assessed by experi-
enced pathologists according to Klöppel & Maillet’s scoring system for the evaluati on of the extent of fi brosis in CP.

Results: We received signifi cant intergroup diff erences between mean values of pFN level in groups divided by 
peri- and intralobular fi brosis grade (p=0.026 and p=0.008, respecti vely). PFN mean level was lower in pati ents 
with pancreati c ducts containing protein plugs (79.5±53.8μg/mL) than without (96.3±45.7μg/mL), p=0.023. PHA 
mean level was higher in pati ents with pancreati c ducts containing protein plugs (119±160.8ng/mL) than without 
(65.2±94ng/mL), p=0.03. Also, we saw higher levels of pHA in cases with prominent and enlarged peripheral nerves 
(160.7±196.3ng/mL), than in cases with normal peripheral nerves in pancreati c ti ssue (65.1±89.5ng/mL), p=0.034. 
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Conclusion: Morphological signs of CP and pancreati c fi brosis like pancreati c ducts obstructi on by protein plugs and 
prominent enlarged peripheral nerves in pancreati c ti ssue as well as pancreati c peri- and intralobular fi brosis grade 
aff ect pFN and pHA levels. It could be useful for noninvasive pancreati c fi brosis diagnosis and even for pati ents se-
lecti on for advanced diagnosti cs.

P-05-21
Paraduodenal pancreati ti s: preliminary data from an Italian multi centre registry
Luca Barresi1, Giacomo Emanuele Maria Rizzo2,3, Stefano Francesco Crinò4, Maria Cristi na Conti  Bellocchi4, Antonio 
Amodio5, Cecilia Binda6, Chiara Coluccio7, Andrea Anderloni8, Antonio Facciorusso9, Matt eo Brunacci10, Germana De 
Nucci11, Gianpiero Manes11, Alberto Fanti n12, Elisa Stasi13, Paola Salacone14, Lucia Crocella’14, Mario Luciano Brancac-
cio15, Federica De Marchi16, Filippo Antonini17, Silvia Carrara18, Matt eo Tacelli19, Claudio De Angelis20, Paolo Giorgio 
Arcidiacono19, Luca Frulloni5, Gabriele Capurso19

1Pancreas Unit, IRCCS - ISMETT,, Palermo, Italy. 2Endoscopy Unit, Department of Diagnosti c and Therapeuti c Ser-
vices, ISMETT-IRCCS,, Palermo, Italy. 3Department of Surgical, Oncological and Oral Sciences (Di.Chir.On.S.), Uni-
versity of Palermo, Palermo, Italy. 4Pancreati c diagnosti c and interventi onal endoscopy unit, University of Verona,, 
Verona, Italy. 5Gastroenterology and Digesti ve Endoscopy Unit, The Pancreas Insti tute, G.B. Rossi University Hospital 
of Verona, Verona, Italy. 6Gastroenterology and Digesti ve Endoscopy Unit, Forlì-Cesena Hospitals, AUSL Romag-
na, Forlì- Cesena, Italy. 7Gastroenterology and Digesti ve Endoscopy Unit, Forlì-Cesena Hospitals, AUSL Romagna, 
Forlì-Cesena, Italy. 8S.C. Gastroenterologia Ed Endoscopia Digesti va, Fondazione Irccs Policlinico San Matt eo, Pavia, 
Italy. 9Department of Medical and Surgical Sciences, Gastroenterology Unit, University of Foggia, Foggia, Italy. 10S.C. 
Gastroenterologia, Presidio Ospedaliero del Levante Ligure - Ospedale Civile S. Andrea, La Spezia, Sistema Sanitario 
Regione Liguria - ASL5, La Spezia, Italy. 11Gastroenterologia ed Endoscopia Digesti va Asst Rhodense, Garbagnate 
Milanese, Milano, Italy. 12Gastroenterology Unit, Veneto Insti tute of Oncology IOV-IRCCS, Padova, Italy. 13Gastroen-
terology and Digesti ve Endoscopy, “Vito Fazzi” Hospital, Lecce, Italy. 14A.O.Ordine Mauriziano Umberto I –Torino, 
Torino, Italy. 15Ospedale Santa Maria delle Croci Ravenna-Ausl Romagna, Ravenna, Italy. 16Gastroenterologia Osped-
ale di Bolzano, Azienda Sanitaria dell’Alto Adige, Bolzano, Italy. 17Gastroenterology and Digesti ve Endoscopy Unit, 
Augusto Murri Hospital, Polytechnic University of Marche, Fermo, Italy. 18Division of Gastroenterology and Diges-
ti ve Endoscopy, Department of Gastroenterology, IRCCS - Humanitas Research Hospital,, Rozzano, Italy. 19Pancreas 
Translati onal and Clinical Research Centre, San Raff aele Scienti fi c Insti tute IRCCS Vita Salute San Raff aele University 
Milan, Milano, Italy. 20Gastroenterology Unit, AOU Citt à della Salute e della Scienza di Torino, Torino, Italy

Abstract

Background: Paraduodenal pancreati ti s(PP) is a form of chronic pancreati ti s aff ecti ng an area defi ned “groove”, be-
tween the head of the pancreas, the duodenum and the main biliary tract. Pathogenesis and natural history is sti ll 
unclear and the treatment include both medical therapy and surgery. We performed a multi centre retrospecti ve 
study to explore the burden of the disease, and its evoluti on towards exocrine pancreati c insuffi  ciency(EPI) consid-
ering also neoplasti c evoluti on.

Methods: We collected data from both academic and non-academic Italian centres. All pati ents with diagnosis of 
PP were included in the registry. Data were extracted at the ti me of diagnosis and during follow-up. Univariate and 
multi variate analysis were performed to explore the relati ons between variables and outcomes of interest.

Results: We collected 208 pati ents (87.5% male) from 16 centres. Mean age at diagnosis was 51(± 11) years and 
mean ti me from clinical presentati on to diagnosis was 18(±29) months. 88.4% had history of alcohol abuse and 89% 
of smoking. 36 pati ents (17.9%) had diabetes at diagnosis, while 80 pati ents (41.5%) had chronic pancreati ti s. Clini-
cal presentati on included abdominal pain (89.1%), jaundice(18.5%), nausea(47.1%) and vomiti ng(32.6%). Initi al lab-
oratory tests showed a mean increase of bilirubin of 1.62(±1.7) ti mes upper limit of normal (ULN), Amylase 2.9(±2.5) 
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ti mes ULN, Lipase 3.2(±3.1) ti mes ULN. 6(3%) pati ents developed pancreati c cancer aft er a mean ti me of 10.3(±10.8) 
months from PP diagnosis. 49 pati ents (23.6%) had EPI at diagnosis, while further 49 pati ents developed it during 
follow up. Among pati ents with EPI at diagnosis, 19(38.8%) recovered with no more signs of EPI at the last follow 
up. Preliminary analyses showed that EPI at diagnosis was associated to EPI at the last follow-up (OR 2.6, p=0.012). 
Mean ti me to develop EPI was 17.1(±23.5) months. Conservati ve treatment was chosen in 54.3%, surgery in 17.3% 
and endoscopic therapy in 16.35% cases. Over a median follow-up of 36 (range, 1-168) months, mortality was 4.8%.

Conclusion: Paraduodenal pancreati ti s is an uncommon disease, mainly diagnosed in male pati ents with history of 
alcohol and smoking. Moreover, conservati ve strategy was the treatment of choice in our cohort of pati ents.

P-05-22
Surgery in chronic pancreati ti s aft er implementati on of multi disciplinary team assess-
ment - a single centre prospecti ve study from Oslo
Olof Vinge-Holmquist1, Tore Tholfsen2, Vemund Paulsen3, Lars Aabakken3,4, Knut Jørgen Labori2,4, Truls Hauge5,4, 
Anne Waage2

1Department of Digesti ve Surgery, St Olavs University Hospital, Trondheim, Norway. 2Department of HPB Surgery, 
Oslo University Hospital, Oslo, Norway. 3Secti on of gastroenterology Rikshospitalet, Oslo University Hospital, Oslo, 
Norway. 4Insti tute of Clinical Medicine, University of Oslo, Oslo, Norway. 5Department of Gastroenterology Ullevål, 
Oslo University Hospital, Oslo, Norway

Abstract

Background: Surgery is one of several treatment opti ons for pain syndrome in chronic pancreati ti s (CP). Even though 
numerous publicati ons report promising results, surgery in CP has got litt le att enti on among Scandinavian surgeons. 
Due to the complexity of CP, multi disciplinary team (MDT) discussion might benefi t these pati ents. This study re-
ports the results of surgery for CP aft er introducti on of dedicated CP-MDT meeti ngs. 

Methods: This is a prospecti ve single-centre study on short- and long-term outcome in surgically treated CP pati ents 
at Oslo university hospital (OUH). Surgical candidates were discussed and selected in dedicated CP-MDT-meeti ngs. 
All pati ents were prospecti vely included in the study and followed at the out-pati ent clinic. Primary endpoint was 
daily use of Oral Morphine Equivalents (OMEQ) comparing postoperati ve use with preoperati ve. Secondary end-
point was surgical outcome.

Results: From February 2016 to December 2022, 80 CP pati ents were operated due to pain syndrome. 64 (80%) 
consumed opioids daily preoperati vely with a median consumpti on of 42 mg OMEQ (range 2.5-420). A tailored sur-
gical treatment including either decompression, resecti on or combined surgical techniques were applied, including 
total pancreatectomy and islet auto transplantati on (TP-IAT) in 16. Postoperati ve complicati ons (Clavien-Dindo>3a) 
occurred in eight pati ents (10%). There was no postoperati ve 90-days mortality. Follow-up rate was 94% (n=75). 
Pati ents with malignancy (n=2) were excluded from the long-term follow-up data. The remaining 73 pati ents had 
a median follow-up ti me of 20 months (3-77 months). 64 of 72 pati ents (89%) reported complete (n=55) or parti al 
(n=9) pain relief aft er the operati on. 

Conclusion: Surgery in CP was performed with low morbidity and no mortality. The majority of pati ents achieved 
complete or parti al response on pain syndrome. Tailoring of CP treatment in MDT-meeti ngs seems benefi cial, both 
regarding treatment opti ons and surgical strategy.
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P-06-01
Autoimmune pancreati ti s and micronutrients: a pioneer study
Miroslav Vujasinović1,2, Sara Nikolić2,3, Alina Gordon Achour2, J.-Matt hias Löhr2,4

1Department of Upper Abdominal Diseases, Karolinska University Hospital, Stockholm, Sweden. 2Department of 
Medicine, Huddinge, Karolinska Insti tute, Stockholm, Sweden. 3Department of Gastroenterology, Clinic for Internal 
Medicine, University Medical Centre Maribor, Maribor, Slovenia. 4Department of Clinical Science, Interventi on, and 
Technology (CLINTEC), Stockholm, Sweden

Abstract

Background: Nutriti onal defi ciencies, including fat-soluble vitamins, water-soluble vitamins and minerals have been 
studied in the setti  ng many autoimmune diseases, including those involving the digesti ve system. However, despite 
the well-known pancreati c involvement in IgG4-related diseases, nutriti onal defi ciencies in autoimmune pancreati -
ti s (AIP) have not been examined so far. The aim of the present study was to determine the prevalence of micronu-
trient defi ciencies in pati ents with AIP as well as to investi gate their relati onship with relapse.

Methods: We retrospecti vely analysed medical records of pati ents followed up for AIP at our Pancreas Outpati ent 
Clinic between January 2001 and March 2022. Demographic and clinical data were collected. The primary outcome 
was the prevalence of micronutrient defi ciencies during AIP follow-up. The secondary outcome was the prevalence 
of AIP relapse, with exposure defi ned as micronutrient defi ciency occurring at any ti me during follow-up. Micronu-
trient variables were solely described categorically as defi cient or normal, according to the reference values at the 
ti me of each test.

Results: One hundred pati ents were included in the fi nal analysis. The male-to-female rati o was 2.5:1; median age 
at diagnosis was 57 years (range 19-85). Median follow-up was 53 months, and during this ti me, 38% of pati ents 
suff ered from at least one micronutrient defi ciency. The most prevalent micronutrient defi ciencies were vitamin D 
(16.1%) and zinc (25.5%). There were no stati sti cally signifi cant diff erences in prevalence of micronutrient defi ciency 
strati fi ed by AIP subtype. Relapse was observed in 37% of the AIP pati ents. Initi al analysis showed that AIP relapse 
was associated with any micronutrient defi ciency as well as zinc and vitamin D defi ciency, but aft er strati fying for AIP 
type 1 and adjusti ng for PEI and elevated IgG4 levels, the associati on ceased to be stati sti cally signifi cant.

Conclusion: Zinc and vitamin D defi ciencies may be common in pati ents with AIP, indicati ng that these micronutri-
ents might play a role in the natural course of AIP. Importantly, any micronutrient defi ciency may be prevalent even 
in the light of treated PEI, which emphasizes importance of micronutrients as an additi onal tool in the workup and 
follow-up of AIP pati ents.

P-06-02
Incidence of autoimmune pancreati ti s detected aft er pancreati c resecti on performed for 
suspected malignancy: a scoping review
Zain A. Karamya1, Atti  la Kovács2, Dóra Illés1, Bálint Czakó1, Péter Hegyi3, László Czakó1

1Department of Medicine, University of Szeged, Szeged, Hungary. 2Department of Gastroenterology and Internal 
Medicine, Markusovszky Teaching Hospital, Szombathely, Hungary. 3Division of Pancreati c Diseases, Heart and Vas-
cular Centre, Semmelweis University, Budapest, Hungary

Abstract

Background: Autoimmune pancreati ti s (AIP) can be diffi  cult to diagnose as it frequently presents symptoms similar 
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to those of pancreati c cancer. Pancreati c resecti on is considered to be a curati ve treatment for pancreati c ductal 
adenocarcinoma (PDAC). This scoping review aims to study the incidence of AIP in pati ents underwent pancreati c 
resecti on for clinical manifestati on of cancer.

Methods: A comprehensive search was conducted in 3 databases PubMed, Embase, and the Cochrane Library, using 
the following terms: autoimmune pancreati ti s, pancreati c resecti on and supplemented by manual checks of refer-
ence lists in all retrieved arti cles.

Results: Ten arti cles were included in the fi nal analysis. 8,917 pancreati c resecti ons were performed for the clinical 
suspicion of pancreati c cancer. AIP accounted for 140 cases (1.6%). Type 1 AIP accounted for the majority of cases, 
representi ng 94% (132 cases), while type 2 AIP accounted for the remaining 6% (8 cases) aft er further classifi cati on. 
AIP accounted for almost 26% of all benign diseases undergoing unnecessary surgery and was over-represented 
in males with 70% of cases compared to 30% in females. The mean age for AIP pati ents was 59 years. Serum CA 
19-9 levels were elevated in 23 out of 47 (49%) AIP pati ents, where higher levels were detected more frequently in 
pati ents with type 1 AIP (51%, 22 out of 43) than in those with type 2 AIP (25%, 1 out of 4). The sensiti vity of IgG4 
levels in type 1 AIP was low (43%, 21/49 pati ents).

Conclusion: Even with modern diagnosti c methods, disti nguishing between AIP and PDAC can sti ll be challenging, 
which can result in unnecessary surgical procedures in some cases. Serum CA 19-9 and IgG4 levels are not useful in 
disti nguishing between AIP and PDAC. Work must be done to improve diagnosti c methods and avoid unnecessary 
complicated surgery.

P-06-03
Clinical outcomes of pati ents with type 2 autoimmune pancreati ti s in a large single-cen-
tre cohort with long-term follow-up
Michele Carlin
Università di Verona, Verona, Italy

Abstract

Background: Type 2 is a less frequent and known form compared to type 1 autoimmune pancreati ti s (AIP). Despite 
considered as a benign form, only few studies with a short follow-up have been published on type 2 AIP.

Methods: Pati ents with defi niti ve or probable diagnosis of type 2 AIP by Internati onal Consensus Diagnosti c Criteria 
(ICDC) present in our prospecti vely maintained database since 1995 were identi fi ed. All pati ents were contacted 
and clinically evaluated during the year 2022. Uncontactable pati ents and pati ents refusing clinical evaluati on were 
considered as lost at follow-up. Clinical, radiological, serological, and pathological reports were evaluated.

Results: Eighty-eight pati ent out of 420 AIP pati ents present in the database (21%) were diagnosed as type 2 AIP 
(55 males, 33 females, mean age at clinical onset 33.5±13.5 years, range 16-71). According to the ICDC, 21 pati ents 
(23.8%) had a defi niti ve and 67 a probable diagnosis of type 2 AIP. Mean follow-up ti me was 9.2±7.1 years (range 
1-27 years). No diff erences were observed comparing pati ents with defi niti ve and probable type 2 AIP diagnosis. 
Concomitant IBD was reported in 77 pati ents (87.5%), mostly diagnosed before or at the same ti me of type 2 AIP. 
Nine pati ents were drop out (10.2%). Survival curve evaluated a probability of relapse of 27% at 5 years and 29% 
at 10 years. Risk of endocrine or severe exocrine insuffi  ciency were relati vely low, 5% and 25% respecti vely. Four 
extra-pancreati c malignancies (5%) were diagnosed (1 renal, 1 breast, 1 rectum and 1 prostate cancer), none pan-
creati c. 1 pati ent died for car accident.
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Conclusion: Pati ents aff ected by type 2 AIP have a benign long-term clinical outcome. Mortality rate was low, as well 
as extra-pancreati c and pancreati c malignancies.

P-06-04
A positi ve cytokine/chemokine feedback loop establishes plasmacytoid dendriti c 
cell-driven autoimmune pancreati ti s in IgG4-related disease
Akane Hara, Yasuo Otsuka, Kousuke Minaga, Tomohiro Watanabe, Masatoshi Kudo
Department of Gastroenterology and Hepatology, Kindai University Faculty of Medicine, Osaka-Sayama, Osaka, Ja-
pan

Abstract

Background: The pathogenesis of the murine model of autoimmune pancreati ti s associated with IgG4-related dis-
ease (AIP/IgG4-RD) by administrati on of polyinosinic-polycyti dylic acid, is incompletely understood. While murine 
and human AIP/IgG4-RD is driven by pancreati c plasmacytoid dendriti c cells (pDCs) producing IFN-a, the origin of 
these cells and their relati on to eff ector T cells is unknown. 

Methods & Results: Here we show that murine AIP/IgG4-RD is initi ated by TLR3-bearing conventi onal DCs in the 
uninfl amed pancreas whose acti vati on by polyinosinic-polycyti dylic acid causes IFN-a, C-X-C moti f chemokine ligand 
9 (CXCL9), and CXCL10 secreti on and this, in turn, induces migrati on of C-X-C moti f chemokine receptor 3 (CXCR3)+ T 
cells. These CXCR3+ T cells, via their secreti on of C-C moti f chemokine ligand 25 (CCL25), then facilitate migrati on of 
pDCs bearing C-C chemokine receptor 9 into the pancreas to create a feedback loop anchored by the now dominant 
pDC producti on of IFN-a and the induced CXCR3+ T cells that amplify pDC migrati on. Remarkably, the interacti on 
between CXCR3+ T cells and pDCs exists at the functi onal levels since the interacti on enhances the producti on of 
CCL25 and IFN-a by the CXCR3+ T cells and pDCs, respecti vely. 

Conclusion: Evidence presented here that a similar disease mechanism is present in human AIP/IgG4-RD creates 
new avenues of disease treatment.

P-06-05
AiPPEAR: a multi centre study on AutoImmune Pancreati ti s, Pancreati c and Extrapancre-
ati c cAnceR
Sara Nikolić1,2, Cecilie Siggaard Knoph3,4, Christoph Ammer-Herrmenau5, Julian Cardinal von Widdern6, Karri Kase7, 
Ivonne Regel8, Jonas Rosendahl6

1Department of Gastroenterology, Clinic for Internal Medicine, University Medical Centre Maribor, Maribor, Slo-
venia. 2Department of Upper Abdominal Diseases, Karolinska University Hospital, Stockholm, Sweden. 3Centre for 
Pancreati c Diseases & Mech-Sense, Department of Gastroenterology and Hepatology, Aalborg University Hospital, 
Aalborg, Denmark. 4Department of Clinical Medicine, Aalborg University, Aalborg, Denmark. 5Department of Gas-
troenterology, gastrointesti nal Oncology and Endocrinology, University medical centre, Götti  ngen, Germany. 6De-
partment of Medicine I, University Hospital Halle (Saale), Halle (Saale), Germany. 7Department of General Surgery, 
Tartu University Hospital, Tartu, Estonia. 8Department of Medicine 2, University Hospital, LMU, Munich, Germany

Abstract

Background: Autoimmune pancreati ti s (AIP) is a rare form of chronic pancreati ti s (CP), with frequent relapses. 
Japanese studies and one German study have proposed that AIP pati ents have a higher incidence of malignancy 
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compared to the normal populati on, however, data is scarce.

Our primary aim is to determine the occurrence of any fi rst invasive cancer in AIP pati ents. The secondary aim is to 
determine the characteristi cs of AIP pati ents with disti nct pancreati c and/or extrapancreati c cancers.

Methods: This study is an internati onal, multi centre, retrospecti ve, collaborati ve cohort study of European AIP 
pati ents within the Pancreas2000 framework. Pati ents diagnosed with AIP aft er 2005 will be eligible for the study. 
Pati ents younger than 18 years at last contact and those with follow-up of less than 12 months will be excluded. 
Primary outcome is defi ned as the standardised incidence rate of a fi rst invasive cancer occurring aft er diagnosis 
of AIP compared to age-grouped and gender-matched controls of the general populati on. Cancer incidence in the 
general populati on will be determined using the scienti fi c publicati on “Cancer Incidence in Five Conti nents, Volume 
XI”. Individual cancers will be classifi ed according to the ICD-10 or any previous version. For pancreati c cancer, we 
will conduct a sensiti vity analysis, where AIP pati ents with cancer in the fi rst 12 or 24 months aft er diagnosis, will 
be excluded. Secondary outcomes are defi ned as AIP features associated with incidence of cancer. Demographic, 
clinical, radiological and treatment characteristi cs will be collected retrospecti vely in a REDCap database.

Conclusion: It remains unresolved whether AIP pati ents are at increased risk of pancreati c or extrapancreati c can-
cer. With this study, valuable insights regarding this knowledge gap will be obtained.

P-06-06
Validati on of MRI-morphologic radiological diagnosti c criteria in a retrospecti ve cohort of 
autoimmune pancreati ti s (AIP) pati ents
Elisabett a Goni1, Y. Dikhtyar2, M. Armbruster2, M. Ümütlü2, M. Vornhülz1, S. Sirtl1, J. Vielhauer1, E. Orgler1, S. Klauss1, 
M. Paratore1, M. Mahajan1, J. Mayerle1, Beyer G.1, Seidensti cker M.2

1Department of Medicine II, University Hospital, Ludwig-Maximilians-University Munich, Munich, Germany. 2De-
partment of Radiology, University Hospital, Ludwig-Maximilians-University (LMU), Munich, Germany

Abstract

Background: Autoimmune pancreati ti s (AIP) is a rare disease that can be diagnosed, according to the Internati onal 
Consensus Diagnosti c Criteria (ICDC). Contrast-enhanced MRI with MRCP has largely replaced other imaging tech-
niques and ERCP for the assessment of ductal morphology in AIP. Aim of the study is to review and opti mize the 
MR-morphologic diagnosti c criteria for AIP in terms of specifi city and sensiti vity in the diagnosis and diff erenti al 
diagnosis of the pancreati cobiliary system.

Methods: Hundred-fi ft y-six (n=156) high-quality MRIs were retrospecti vely analysed: AIP n=56 diagnosed according 
to ICDC, chronic pancreati ti s (CP) n=25, pancreati c cancer (PDAC) n=25, primary sclerosing cholangiti s (PSC) n=25, 
non-HPB subjects n=25. The MRI reading was conducted in a blinded fashion, using defi ned criteria (pancreati c 
parenchyma, halocapsule, pancreati c duct, icicle sign, atypical fi ndings, extrapancreati c fi ndings) by at least two 
radiological experts. The stati sti cal analysis was performed by means of Proporti on test, Chi-square test or Fisher’s 
exact test, One-way ANOVA and Cohen’s Kappa Stati sti c of the level of agreement.

Results: The level of agreement was moderate to substanti al agreement (κ 0.23-0.85). A proporti on test (AIP versus 
controls -PDAC vs PC vs PSC vs non-HPB subjects-) showed that the restricted diff usion (Reader 1: Sens 47.83%,Spec 
89.29%,NPV 75.76%,accuracy 74.51%; Reader 2: Sens 56.86%,Spec 73.26%,NPV 74.12%,accuracy 72.30%), sau-
sage-like enlargement (Reader 1: Sens 30.91%,Spec 98.98%,NPV 71.85%,accuracy 74.51%; Reader 2: Sens 26.79%, 
Spec 98.00%, NPV 70.50%, accuracy 72.43%), hyper-enhancement of ductal wall (Reader 1: Sens 14.29%, Spec 
96.67%, NPV 67.44%, accuracy 71.90%; Reader 2: Sens 8.51%, Spec 95.45%, NPV 66.14%, accuracy 74.10%), the 
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icicle sign (Reader 1: Sens 10.91%, Spec 100%, NPV 66.67%, accuracy 65.30%; Reader 2: Sens 37.50%, Spec 91.00%, 
NPV 72.22%, accuracy 71.79%) and the delayed enhancement in the venous phase (Reader 1: Sens 8.70%, Spec 
83.15%, NPV 63.79%, accuracy 74.10%; Reader 2: Sens 32.61%, Spec 79.31%, NPV 69.00%, accuracy 75.19%) show 
a good accuracy disti nguishing AIP from controls. 

Conclusion: Our study showed that the sausage-like enlargement, restricted diff usion, delayed enhancement in the 
venous phase, the icicle sign and hyper-enhancement of ductal wall show a good accuracy disti nguishing AIP from 
controls. Otherwise, the other radiological parameters were not stati sti cally signifi cant.

P-07-01
Natural compound library screening identi fi es corynoline for the treatment of pancreati c 
fi brosis and chronic pancreati ti s
Pengyuan Wang, Bangwei Huang, Lianghao Hu, Zhaoshen Li
Department of Gastroenterology, Changhai Hospital, Second Military Medical University, Shanghai, China

Abstract

Background: Chronic pancreati ti s (CP) is a progressive pancreati c fi brosis and chronic infl ammatory syndrome with 
no eff ecti ve treatment. Traditi onal Chinese medicine (TCM) has been applied in China for thousand years, and its 
curati ve eff ect is remarkable. However, its applicati on is limited due to its unclear compositi on and mechanism. TCM 
monomer is the acti ve ingredient in Chinese herbal medicine. Compared with Chinese herbal formula, monomers 
have clear structure and are important source of new drug development. Therefore, it is of great value to develop 
drugs for CP from TCM monomers.

Methods: Anti fi broti c drug candidates were identi fi ed by functi onal screening of 1771 TCM monomers in human 
pancreati c stellate cells (HPSC), subsequent validati on, and mechanisti c in vitro and in vivo studies. We used TGF-β1 
to sti mulate HPSC, thereby establishing an in vitro model of pancreati c fi brosis. In vivo, we injected caerulein into 
mice by intraperitoneally for 4 consecuti ve weeks to establish a mouse model of CP. To identi fy potenti al targets of 
natural compounds, we employed limited proteolysis with mass spectrometry (LiP-SMap) to identi fy cellular pro-
teins that could directly bind natural compounds.

Results: High-throughput natural compound library screening identi fi ed a TCM monomer named corynoline with 
anti fi broti c eff ect and low toxicity in HPSC. Subsequently, we verifi ed the anti fi broti c eff ect of corynoline in mouse 
model of CP. Using LiP-SMap, we identi fi ed PSMA2 which was the component of the 20S core proteasome complex 
as the target of corynoline.

Conclusion: We identi fi ed the TCM monomer corynoline as drug candidate for therapeuti c applicati ons in pancre-
ati c fi brosis and CP.

P-07-02
Development of new molecules with potenti al pharmacological acti vity for the treat-
ment of acute pancreati ti s based on an esteric coupling reacti ons between trehalose (di-
saccharide) and non-steroidal anti -infl ammatory drugs
Dalit Giladi1, Iyad Khamaysi2, Salim Hadad3, Zaid Abassi1,4

1Department of Physiology, the Ruth & Bruce Rappaport Faculty of Medicine, Technion, Haifa, Israel. 2Department of 
Gastroenterology, Rambam Health Care Campus, Haifa, Israel. 3Labortory Medicine, Rambam Health Care Campus, 
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Haifa, Israel. 4Rambam Health Care Campus, Haifa, Israel

Abstract

Background: Acute pancreati ti s (AP) is one of the most common diseases in gastroenterology. Nevertheless, neither 
the aeti ology nor the pathophysiology of AP are fully understood and causal treatment opti ons are not available. 
Recently we demonstrated that Heparanase (Hpa) is adversely involved in the pathogenesis of AP and inhibiti on of 
this enzyme ameliorates the manifestati on of the disease. Moreover, a pioneer study demonstrated that Aspirin 
has inhibitory eff ect on Hpa. Additi onal compound which possesses mild pancreato-protecti ve eff ect against AP, is 
trehalose, a common disaccharide. Therefore, we hypothesize that combinati on of Aspirin and trehalose may ex-
ert pancreato-protecti ve eff ect more than each drug alone. Recently, we have synthesized new chemicals, termed 
Aspirlose, Diclose and Indose which are the products of the chemical coupling between trehalose with one of the 
following NSAIDs: Aspirin, Diclofenac and Indomethacin, respecti vely. Our aim was to develop a new compound for 
the treatment of AP which combines trehalose with NSAIDs that will be administered either pre to AP development 
in subject predispose to the disease or aft ermath. We demonstrated that either Aspirin or trehalose alone are ef-
fecti ve in ameliorati ng experimental AP, while a combinati on of both compounds ameliorated more eff ecti vely the 
disease development.

Methods: AP induced by caerulein in Heparanase-overexpressing transgenic mice (Hpa-Tg) and their wild-type (WT) 
BALB/c mice, with or without either Aspirin, trehalose, Diclofenac, Indomethacin, Aspirlose, Diclose or Indose. The 
animals sacrifi ced 24h following the disease inducti on and the severity of AP was evaluated by the serum pancreati c 
enzymes amylase and lipase, histological alterati ons and infl ammati on parameters.

Results: Caerulein-induced AP in WT mice resulted with signifi cant rises of amylase and lipase along disrupti on of 
pancreati c ti ssue as well as enhancement of infl ammatory pathways. All these deleterious responses were more 
profound in Hpa-Tg animals. Pre-treatment with either Aspirin, trehalose, Diclofenac, or Indomethacin reduced 
infl ammatory response along remarkable reducti on in amylase and lipase in both mice groups. Noteworthy, Pre-ad-
ministrati on of either Aspirlose, Diclose or Indose ameliorated AP more effi  ciently than each drug alone.

Conclusion: Combinati on of trehalose with NSAIDs is more eff ecti ve in miti gati ng AP than each drug alone and may 
uses as a novel therapy for this common orphan disease.

P-07-03
Loss of the intracellular transport protein CLN8 increases autophagy and ER-phagy in 
acute experimental pancreati ti s
Lukas Zierke1, Matt hias Sendler1, Marcel Gischke1, Quang Trung Tran1, Frank Ulrich Weiß1, Christoph Ritt er2, Silvia 
Ribback3, Uwe Bornscheuer4, Markus Lerch5, Ali Aghdassi1

1Department of Medicine A, University Medicine Greifswald, Greifswald, Germany. 2Department of Clinical Pharma-
cy, Insti tute of Pharmacy, University Greifswald, Greifswald, Germany. 3Department of Pathology, University Med-
icine Greifswald, Greifswald, Germany. 4Department of Biotechnology and Enzyme Catalysis, Insti tute of Biochem-
istry, University Greifswald, Greifswald, Germany. 5Medical directi on, Ludwig-Maximilians-University München, 
München, Germany

Abstract

Background: The initi ati on of acute pancreati ti s (AP) depends on the acti vati on of trypsinogen by cathepsin B (CTSB), 
a lysosomal hydrolase. The export of CTSB from the ER into the Golgi-network is controlled by the ceroid-lipofus-
cinosis neuronal protein 8 (CLN8). In this project, we are interested, whether a depleti on of this protein impairs 
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lysosomal enzyme transport and alters severity of acute pancreati ti s.

Methods: Pancreati c acinar cells were isolated by collagenase digesti on from CLN8 knockout mice and correspond-
ing control mice. Aft erwards, they were sti mulated by supramaximal concentrati ons of cholecystokinin (CCK). By 
sucrose gradient centrifugati on, subcellular fracti ons of pancreas homogenates were prepared, followed by mea-
surements of enzymati c acti viti es of CTSB and cathepsin L (CTSL). Electron microscopic imaging of pancreati c acinar 
cells of CLN8 knockout and control mice was performed. Acute pancreati ti s was induced by serial intraperitoneal 
caerulein injecti ons in CLN8 knockout mice and wild-type controls. Disease severity was determined by serum am-
ylase and lipase acti vity, acti viti es of CTSB, CTSL, and trypsin in pancreas homogenates and histological damage.

Results: In isolated and supramaximal sti mulated pancreati c acinar cells of CLN8 defi cient mice we observed lower 
intracellular trypsin, CTSB, and CTSL acti viti es, indicati ng a milder disease severity during the early phase of acute 
pancreati ti s. Loss of CLN8 did not lead to an alterati on of lysosomal enzyme expression and subcellular distribu-
ti on. In the caerulein model of acute pancreati ti s, there was a transient decrease in severity of acute pancreati ti s, 
measured by serum amylase and lipase as well as CTSB, CTSL, and trypsin acti viti es in pancreas homogenates at 
1h. These diff erences were counterbalanced at later ti me points. Interesti ngly, an increase of ER-stress, autophagy 
and ER-phagy was observed in CLN8 knockout mice. In electron microscopic images of the pancreas we detected 
misshaped mitochondria accompanied by an increased number of autophagosomes.

Conclusion: Defi ciency of CLN8 leads to a milder onset of acute pancreati ti s but ulti mately results in similar disease 
severity at later ti me points, which might be explained by an increase of ER-phagy and ER-stress in the absence of 
CLN8. The subcellular distributi on of lysosomal enzymes seems to be independent of CLN8.

P-07-04
Sensors of apoptoti c cells receptor tyrosine kinases AXL and MERTK modulate pancreati c 
ti ssue repair and remodelling
Bin Li1, Xiuli Zhang2,1, Liang Li1, Zipeng Lu3, Kuirong Jiang3, Li Wen2

1Shanghai General Hospital, Shanghai, China. 2Peking Union Medical College Hospital, Beijing, China. 3First Affi  liated 
Hospital of Nanjing Medical University, Nanjing, China

Abstract

Background: Studies suggest that sensors of apoptoti c cells-the receptor tyrosine kinases AXL and MERTK, cooper-
ated with IL-4 or IL-13 mediate macrophage reparati ve reprogramming and facilitate ti ssue repair. This study was 
designed to investi gate the role and underlying mechanisms of AXL and MERTK in pancreati c ti ssue repair and re-
modelling following a severe att ack of acute pancreati ti s (AP).

Methods: The changes of serum GAS6, PROS1, and soluble AXL in pati ents and mice with AP and AXL and MERTK in 
pancreati c macrophages were analysed. AP model was induced by two-day caerulein hypersti mulati on (100 μg/kg, 
10 hourly injecti ons per day) in wild-type (WT), global (Axl-/-Mertk-/-), myeloid-specifi c (AxlLysMΔMertkLysMΔ), or 
resident macrophage-specifi c (AxlCsf1rΔMertkCsf1rΔ) defi cient mice. Pancreati c ti ssue injury and repair responses 
were evaluated at 2, 4, 6, 8, 14, 21 days aft er severe AP inducti on. Bulk and CD45+ single-cell RNA sequencing of the 
pancreas at Day 4 from WT and AxlLysMΔMertkLysMΔ mice were performed to investi gate molecular signature of 
pancreati c ti ssue repair and immune microenvironment. The frequency of pancreati c innate immune cells and its 
subtypes were analysed by fl ow cytometry. The eff ect of adopti ve M2 macrophage immunotherapy was assessed.

Results: Serum GAS6, PROS1, and soluble AXL in pati ents and mice and AXL and MERTK in pancreati c macrophages 
were changed dynamically during injury and repair phages of AP. Global and myeloid-specifi c, but not resident 
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macrophage-specifi c deleti on of AXL and MERTK impaired pancreati c ti ssue repair aft er AP inducti on. Myeloid-spe-
cifi c deleti on of AXL and MERTK delayed pancreati c acinar genes, but sustained pancreati c ductal genes with pan-
creati c embryonic developmental signals including Notch, Hedgehog and Wnt pathways. Geneti c ablati on of AXL 
and MERTK induced a unique pancreati c transcriptomic signature, featured by upregulated infl ammatory signalling 
pathways and downregulated amino acid metabolism and pancreati c exocrine functi on. Furthermore, it also in-
duced a unique patt ern of pancreati c immune microenvironment, featured by accumulati on of CXCR2+ neutrophils 
and interacti ons between myeloid populati ons. Adopti ve M2 macrophage immunotherapy eff ecti vely restores the 
capacity of pancreati c repair.

Conclusion: AXL and MERTK in macrophages plays crucial role in mediati ng pancreati c repair aft er severe AP. Macro-
phage-associated immunotherapy may serve as a promising therapeuti c strategy for pancreati c ti ssue repair during 
severe AP.

P-07-06
Tenascin C defi ciency impairs epithelial regenerati on aft er caerulein-induced acute pan-
creati ti s
Aslihan Yavas, Liva Rudroff , Friederike Opitz, Lena Haeberle, Irene Esposito
Insti tute of Pathology, University Hospital of Duesseldorf, Duesseldorf, Germany

Abstract

Background: Tenascin C (TNC) is an extracellular matrix protein, expressed during ti ssue injury and one of the key 
stromal factors contributi ng to progression of diff erent types of tumours, including pancreati c cancer. However, its 
role in pancreati c infl ammati on and regenerati on is sti ll not well defi ned. In this study, we investi gated the eff ects 
of TNC on the development of acute pancreati ti s and in post-disease pancreati c regenerati on using a geneti cally 
engineered mouse model.

Methods: The caerulein-induced acute pancreati ti s model was applied in TNC knockout (KO) and C57BL/6J wild-
type (WT) mice. Pancreati c ti ssues were harvested at diff erent ti me points (3, 12, 24, 48 hours, 7 and 21 days). The 
severity of the disease was scored on Hematoxylin-Eosin stained secti ons according to the amount of oedema, inter-
sti ti al/parenchymal infl ammati on and acinar-ductal metaplasia (ADM). Immunohistochemistry was performed for 
assessment of proliferati on (Ki67), ADM (amylase and CK19/Sox9), pancreati c stellate cell acti vati on (alpha-smooth 
muscle acti n) and for the expression of integrin ß6, which is a known TNC-receptor. Stained slides were evaluat-
ed semi-quanti tati vely or fully automati cally using Aperio ImageScope. Stati sti cal analyses were performed using 
GraphPad Prism.

Results: The severity of the disease was similar in WT and KO groups and regenerati on was completed by 7 days. 
However, the TNC-KO group displayed a slightly delayed regenerati on compared to the control group, with lower 
Ki67-proliferati on rate at 3 and 12 hours in the whole parenchyma and delayed increase of Sox9 expression. TNC-
KO mice revealed the highest ADM score at 24h compared to all other groups. The expression of integrin ß6 was 
increased in the whole parenchyma at 3 and 12 hours in both genotypes, but higher levels where found in TNC-KO 
mice at 12 hours. The expression levels of alpha-SMA and integrin ß6 were higher in ADM areas compared to the 
whole parenchyma without diff erences between TNC-KO and WT mice.

Conclusion: TNC defi ciency slightly impairs pancreati c regenerati on aft er caerulein-induced acute pancreati ti s, un-
derscoring the relevance of an intact stromal scaff old for maintenance or restorati on of ti ssue integrity.
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P-07-07
The anti -coagulant dabigatran inhibits trypsin and has therapeuti c acti vity in trypsin-de-
pendent pancreati ti s
Zsofi a Gabriella Pesei1, Zsanett  Jancsó1, Alexandra Demcsak1, Vera Sahin-Tóth1, Eszter Hegyi2, Balazs Csaba Nemeth1, 
Sandor Vajda3, Miklos Sahin-Tóth1

1Department of Surgery, University of California Los Angeles, Los Angeles, USA. 2Insti tute for Translati onal Medicine, 
University of Pecs Medical School, Pecs, Hungary. 3Department of Biomedical Engineering, Boston University, Bos-
ton, USA

Abstract

Background: Pancreati ti s, the infl ammatory disorder of the pancreas, has no specifi c therapy. Geneti c, biochemical, 
and animal model studies revealed that trypsin plays a central role in the onset and progression of pancreati ti s. Our 
aim was to perform biochemical, pharmacokineti c, and preclinical mouse experiments to off er proof of concept that 
the oral anti coagulant, dabigatran etexilate can inhibit pancreati c trypsins in man and mice, and shows therapeuti c 
effi  cacy in trypsin-dependent pancreati ti s.

Methods: Enzyme kineti c parameters of nati ve and recombinant human and recombinant mouse trypsin isoforms 
were measured in the presence and absence of dabigatran, and inhibitory constants (Ki) were determined. We 
measured dabigatran plasma concentrati ons in mice aft er oral administrati on of dabigatran etexilate. We tested the 
effi  cacy of dabigatran etexilate in the T7K24R mouse model of trypsin-dependent pancreati ti s.

Results: We found that dabigatran competi ti vely inhibited all human and mouse trypsin isoforms (Ki range 10–79 
nM) and dabigatran plasma concentrati ons in mice given oral dabigatran etexilate well exceeded the Ki of trypsin 
inhibiti on. In T7K24R trypsinogen mutant mice, a single oral gavage of dabigatran etexilate was eff ecti ve against 
caerulein-induced progressive pancreati ti s, with a high degree of histological normalizati on.

Conclusion: Our observati ons indicate that dabigatran is a potent trypsin inhibitor and dabigatran etexilate shows 
therapeuti c acti vity against trypsin-dependent pancreati ti s.

P-07-08
Infl ammatory epigeneti c priming of pancreati c acinar cells promotes ti ssue regenerati on 
aft er renewed infl ammati on
Quan Zhou, Julia Wolff , Lisa Fahr, Nicole Schreiner, Ujjwal Mahajan, Julia Mayerle, Ivonne Regel
Department of Medicine II, University Hospital, LMU, Munich, Germany

Abstract

Background: Pancreati ti s is an important risk factor for the development of pancreati c ductal adenocarcinoma 
(PDAC). During the course of pancreati ti s, the organ is able to acti vate regenerati ve mechanisms accompanied by 
a transient dediff erenti ati on of acinar cells. This results in acinar-to-ductal metaplasia (ADMs), which is controlled 
by epigeneti c mechanism. Subsequently, ADMs diff erenti ate into acinar cells to restore ti ssue integrity. In this proj-
ect, we aim to investi gate whether infl ammati on-induced acinar cell regenerati on leads to permanent changes of 
histone modifi cati ons at regulatory gene regions that aff ect renewed infl ammati on-driven regenerati on processes.

Methods: Wild-type mice were treated with caerulein to induce pancreati ti s or treated with NaCI as a control, re-
covered for 28 days unti l another caerulein-pancreati ti s was induced to analyse acinar cells regenerati on steps over 
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ti me. Cell stress, ADM formati on and immune cell infi ltrati on were detected at diff erent ti me points aft er second 
caerulein-administrati on by immunohistochemistry (IHC) or immunofl uorescence (IF) staining. ADM formati on ca-
pacity of recovered acinar cells (28 days) was measured by 3D-collagen-culture. Transcriptomic profi les and epigen-
eti c changes of recovered acinar cells (28 days) were analysed by RNA-Seq and qPCR and by ChIP (H3K27ac)-qPCR, 
respecti vely.

Results: Our data demonstrated that mice with a previous event of infl ammati on showed reduced pancreati c oede-
ma at one hour aft er a second episode of caerulein-pancreati ti s. However, the mice did not exhibited diff erences in 
immune cell infi ltrati on. Five days aft er the second episode of caerulein-pancreati ti s, the mice had a lower number 
of ADMs sti ll present in the pancreas, suggesti ng more rapid ti ssue recovery. Consistent with these data, we demon-
strated that acinar cells recovered from pancreati ti s have an increased ability to undergo ADM formati on in 3D-col-
lagen-culture, indicati ng an enhanced regenerati ve potenti al. Although the acinar cells recovered from pancreati ti s 
showed no change in the expression of the acinar diff erenti ati on gene Rbpjl, we detected enriched H3K27ac level 
on the Rbpjl gene promoter.  

Conclusion: Our results suggest that regenerated acinar cells that have already recovered from pancreati ti s accu-
mulate acti vati ng histone modifi cati on H3K27ac at acinar cell diff erenti ati on genes, such as Rbpjl, to accelerate 
ti ssue regenerati on when confronted with a subsequent infl ammatory event.

P-07-09
Protecti ve eff ects of the insulin-mimeti c, SPROTONE, on cellular models of acute pancre-
ati ti s
Rinta Mathew, Jason I. E. Bruce
University of Manchester, Manchester, United Kingdom

Abstract

Background: There is a strong link between diabetes and severity of acute pancreati ti s (AP). Our previous studies 
have shown that insulin directly protects acinar cells during cellular and in vivo models of AP in diabeti c mice (In-
s2Akita) and pancreati c acinar cell-specifi c insulin receptor knock out mice (PACIRKO). This is due to insulin-induced 
Akt-mediated phosphorylati on of 6-phosphofructo-2-kinase fructose-2,6-biphosphatase (PFKFB2) which drives gly-
colysis and maintains cellular ATP, thereby preventi ng cytotoxic Ca2+ overload and necrosis. Insulin infusion might 
seem like a simple therapeuti c soluti on for AP but is very precarious in criti cally ill pati ents due challenges of blood 
glucose control and the risk of severe ketoacidosis. Therefore, agents that mimic the downstream eff ects of insulin 
in pancreati c acinar cells without these deleterious systemic eff ects, may be an alternati ve therapeuti c strategy for 
the treatment of AP. Our aim was to test the putati ve protecti ve eff ects of the plant-derived nutraceuti cal SPRO-
TONE, which exhibits anti -diabeti c and insulin-mimeti c properti es, on cellular models of AP.

Methods: Sprotone is formulated from sprouted cereals (70 %, wheat, ragi), pulses (26 % horse/green gram) and 
oil seeds (4 % fenugreek/fl ax seed). Ethanol extracts of Sprotone were tested  on acutely isolated pancreati c acinar 
cells treated with the bona-fi de pancreati ti s-inducing agent, palmitoleic acid (POA, 30-100 μM) and several readouts 
of acinar injury were assessed. Cytotoxic Ca2+ overload was assessed by fura-2 imaging, magnesium green and lu-
ciferase-based luminescence assessed ATP depleti on. Relati ve glycolyti c vs mitochondrial metabolism was assessed 
using NADH autofl uorescence. Western blotti  ng for phospho-Akt and phospho-PFKFB2 assessed the downstream 
mechanism of insulin and Sprotone.

Results: Sprotone, at concentrati ons that exhibited no toxic eff ects on resti ng Ca2+ (0.03 %), att enuated the POA-in-
duced ATP depleti on and Ca2+ overload. This was also due to a shift  from mitochondrial metabolism towards glycol-
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ysis. Sprotone (0.03%) induced Akt and PFKFB2 phosphorylati on.

Conclusion: These data suggest that Sprotone mimics the downstream protecti ve eff ects of insulin on pancreati c 
acinar cells. If these eff ects can be translated to in vivo models of acute pancreati ti s, Sprotone could represent a safe 
and alternati ve treatment for AP.

P-07-10
Geneti c and functi onal analysis of chymotrypsin-like protease (CTRL) in chronic pancre-
ati ti s
Katharina Eiseler1, Lea Neppl1, Andreas W. Schmidt1,2,3, Beate Rauscher1, Maren Ewers1, Emmanuelle Masson4, Ji-
an-Min Chen4, Claude Férec4, Tassos Grammati kopoulos5, William Greenhalf6, Christopher Halloran6, John Neoptol-
emos7, Marc Sturm3, Jonas Rosendahl2, Helmut Laumen1,2, Heiko Witt 1

1Paediatric Nutriti onal Medicine, Else Kröner Fresenius Centre for Nutriti onal Medicine (EKFZ), Technical Univer-
sity Munich (TUM), Freising, Germany. 2Department of Internal Medicine I, Marti n Luther University (MLU), Halle 
(Saale), Germany. 3Insti tute of Medical Geneti cs and Applied Genomics, University Hospital Tübingen, Tübingen, 
Germany. 4Univ Brest, Inserm, EFS, UMR 1078, GGB, Brest, France. 5Paediatric Liver, GI & Nutriti on Centre, King’s 
College Hospital NHS Foundati on Trust, London, United Kingdom. 6Department of Molecular and Clinical Cancer 
Medicine, University of Liverpool, Liverpool, United Kingdom. 7Department of Surgery, University of Heidelberg, 
Heidelberg, Germany

Abstract

Background: Geneti c predispositi ons play a crucial role in the pathogenesis of early-onset chronic pancreati ti s (CP). 
So far, several genes have been identi fi ed as risk factors, most of which encode digesti ve enzymes. However, there 
are many idiopathic CP cases with no identi fi ed underlying cause. Chymotrypsins are a family of serine proteases 
that can cleave trypsinogen and lead to its degradati on. Given that the chymotrypsins CTRC, CTRB1, and CTRB2
have been associated with CP, we geneti cally and functi onally investi gated chymotrypsin-like protease (CTRL) as a 
potenti al risk factor.

Methods: We screened 1,059 CP pati ents and 2,099 controls for CTRL mutati ons by whole-exome sequencing. To 
analyse secreti on and proteolyti c acti vity, we performed Western blots and acti vity assays. To investi gate the poten-
ti al impact of the mutati ons on endoplasmic reti culum (ER) stress, we measured BiP mRNA expression using qPCR 
Taqman assays and performed XPB1 splice PCR.

Results: Functi onality was unchanged in 7/17 CTRL mutati ons examined. Five mutati ons showed normal secreti on 
but reduced (p.G20S, p.G56S, p.G61S) or abolished (p.G37E, p.S208F) acti vity. Another fi ve mutati ons (p.C201Y, 
p.G215R, p.L218Rfs33, p.C220G and p.G230S) were not secreted and already showed reduced or no acti vity intra-
cellularly. However, intracellular retenti on did not lead to ER stress.

Conclusion: We identi fi ed several CTRL variants, some of which showed potent eff ects on protease functi on and 
secreti on. However, we observed these eff ects with mutati ons found in both pati ents and controls. CTRL loss-of-
functi on mutati ons were not signifi cantly enriched in pati ents, so CTRL is unlikely to be a risk factor for CP.
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P-07-11
Depleti on of α-SMA+ myofi broblast aggravates pancreati ti s in mice
Prince Allawadhi1, Ahmed Alnatsha1, Nikko Brix2, Didem Saka1, Simon Sirtl1, Kirsten Lauber2, Ivonne Regel1, Ujjwal 
Mukund Mahajan1, Julia Mayerle1,3, Georg Beyer1

1Department of Medicine II, University Hospital, LMU, Munich, Germany. 2Department of Radiati on Oncology, Uni-
versity Hospital, LMU, Munich, Germany. 3Department of Medicine A, University Medicine, Ernst-Moritz-Arndt Uni-
versity, Greifswald, Germany

Abstract

Background: Pancreati ti s is a sterile infl ammati on with an oft en pronounced systemic infl ammatory response. 
During pancreati ti s, pancreati c stellate cells (PSCs) become acti vated and acquire myofi broblast like features that 
over express α-smooth muscle acti n (aSMA) followed by excess synthesis of extracellular matrix proteins, which 
contributes to the development of pancreati c fi brosis. Moreover, acti vated PSCs acquire immunomodulatory fea-
tures during acute (AP) and chronic pancreati ti s (CP). In our present study, we study the role aSMA positi ve myofi -
broblasts for pancreati ti s.

Methods: Transgenic mice expressing herpes simplex virus thymidine kinase gene driven by mouse ACTA2 promoter 
region were used to deplete proliferati ng PSCs through ganciclovir treatment. We studied the eff ect of aSMA+ my-
ofi broblasts ablati on in a severe model of pancreati ti s (duct ligati on (pDL)) in aSMA-tk mice aft er, 12h, 24h and 48h 
(acute phase) and 14 and 28 days (chronic phase). Serum lipase, faecal elastase, blood glucose and lung MPO levels 
were measured to assess pancreati ti s severity and functi on. For histological assessment, we performed haematoxy-
lin and eosin, picrosirius red fast green and immunohistochemistry stainings. Von Frey fi lament (VFF) and open fi eld 
tests were used to assess pain in mice. 

Results: Aft er pDL, we observed a signifi cant reducti on in the aSMA+ cell populati on in pancreati c ti ssue (∼56% aft er 
28 days, p=.01) in aSMA-tk mice. Subsequently, we noti ced a signifi cant reducti on in pancreati c fi brosis in aSMA-tk 
mice (p<0.5). Local pancreati c damage, exocrine insuffi  ciency as well endocrine insuffi  ciency was not changed aft er 
aSMA cell depleti on. However, there we observed extensive lung injury in AP in aSMA-tk animals associated with 
an excess mortality and increased pain sensiti vity shown by open fi eld and VFF tests at day 14 (p=0.01) and 28 
(p=0.0001). Moreover, aSMA-depleted mice with CP experienced signifi cant weight loss.

Conclusion: Our study confi rms a signifi cant contributi on of aSMA+ myofi broblasts on the course of acute and 
chronic pancreati ti s. Depleti ng them may lead to reducti on of fi brosis but at cost of severe lung damage in AP, pain 
and weight loss in CP. The pathomechanism behind these phenomena and alterati ons in myofi broblast-infl ammato-
ry crosstalk are addressed in our ongoing studies.

P-07-12
Dimethyl trisulphide alleviates the severity of experimental acute pancreati ti s through 
acinar cytoprotecti on
Erik Márk Orján1, Eszter Sára Kormányos1, Gabriella Mihalekné Fűr1, Ágnes Dombi2, Emese Réka Bálint1, Beáta Adél 
Balog1, Ágnes Dágó1, Ahmad Totonji1, Zoárd István Bátai2, Eszter Petra Jurányi3, Ammar Al-Omari2, Gábor Pozsgai2, 
Viktória Kormos2, Péter Nagy3, Erika Pintér2, Zoltán Rakonczay Jr1, Lóránd Kiss1

1Department of Pathophysiology, University of Szeged, Szeged, Hungary. 2Department of Pharmacology and Phar-
macotherapy, University of Pécs, Pécs, Hungary. 3Department of Molecular Immunology and Toxicology and the 
Nati onal Tumour Biology Laboratory, Nati onal Insti tute of Oncology, Budapest, Hungary
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Abstract

Background: Acute pancreati ti s (AP) is a potenti ally life-threatening disease without specifi c treatment. During AP, 
endogenous hydrogen sulphide (H2S) producti on is increased by certain enzymes and is related to AP severity. Inter-
esti ngly, exogenous slow H2S-releasing organosulfur agents (e.g. diallyl disulphide and GYY4137) exert anti -infl am-
matory eff ects. Dimethyl trisulphide (DMTS) also belongs to the organosulfur molecule family; it shows biological 
acti vity and decreases carrageenan-induced paw infl ammati on, but its eff ect on AP is unknown. Our aims were to 
investi gate the in vivo and in vitro eff ects of DMTS in experimental AP.

Methods: AP was induced in FVB/n mice or Wistar rats by intraperitoneal injecti on(s) of caerulein, ethanol-pal-
mitoleic acid, or L-ornithine-HCl. DMTS treatments were administered subcutaneously simultaneously with AP in-
ducti on. Disease severity was determined by evaluati ng pancreati c histological scoring, pancreati c water content 
and myeloperoxidase acti vity. Pancreati c heat shock protein 72 (HSP72) expression, sulphide and protein persulf-
phidati on were measured. Tetrazolium salt (MTT) and propidium iodide were uti lised to assess cellular viability on 
primary acinar cells. Intracellular concentrati ons of reacti ve oxygen species (ROS) and Ca2+ were determined by 
microfluorimetry.

Results: DMTS treatment signifi cantly alleviated the severity of all three AP models. It decreased the pancreati c in-
fi ltrati on of leukocytes and cellular damage. DMTS also reduced the pancreati c myeloperoxidase acti vity. During AP, 
DMTS upregulated the HSP72 expression and elevated serum sulphide and protein persulfphidati on. However, pan-
creati c sulphide levels were unaltered by AP inducti on or DMTS treatment. DMTS showed cytoprotecti on against 
hydrogen peroxide (H2O2) and AP-inducing agents (chenodeoxycholate, L-arginine-HCl) in isolated acini. DMTS re-
duced ROS levels when acinar cells were treated with H2O2 or menadione and modulated physiological, but not 
pathophysiological Ca2+ signalling.

Conclusion: Our results suggest that DMTS is a sulphide donor which has anti -infl ammatory and anti oxidant eff ects. 
The benefi cial eff ects of DMTS in AP could be caused by upregulati on of HSP72 expression, by its anti oxidant prop-
erti es, by being a H2S donor molecule, and/or by reducing leukocyte infi ltrati on. Overall, organosulfur compounds 
are worth further investi gati on in this potenti ally lethal disease.

Acknowledgements: This study was supported by NKFIH, GINOP, MTA, and UNKP.

P-07-13
Determining the role of Serpin E1/PAI-1 in the development and progression of chronic 
pancreati ti s
Tünde Molnár1,2,3, Viktória Szabó1,2,3, Boldizsár Jójárt1,2,3, Noémi Csákány-Papp1,2,3, Petra Pallagi1,2,3, József Maléth1,2,3

1Department of Internal Medicine, Albert Szent-Györgyi Medical School, University of Szeged, Szeged, Hungary. 
2Momentum Epithelial Cell Signalling and Secreti on Research Group, Hungarian Academy of Science – University of 
Szeged, Szeged, Hungary. 3Molecular Gastroenterology Research Group, Hungarian Centre of Excellence of Molecu-
lar Medicine – University of Szeged, Szeged, Hungary

Abstract

Background: Chronic pancreati ti s (CP) is a multi factorial, fi broinfl ammatory disease in which chronic infl ammati on 
leads to irreversible structural and functi onal damage to the pancreas. The incidence of the disease is steadily 
increasing, but no specifi c therapy is currently available, making the identi fi cati on of new therapeuti c targets a pri-
ority. A major morphological feature of chronic infl ammati on is fi broti c transformati on of the ti ssue, in which the 
TGF-β pathway plays a prominent role. One component of this signalling process is plasminogen acti vator inhibitor-1 
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(PAI-1), which role is known in the regulati on of fi brosis during chronic infl ammati on in other ti ssues, but its precise 
role in the pancreas is unknown.

We aimed to defi ne the role of PAI-1 in the development of chronic pancreati ti s and to investi gate the eff ect of its 
inhibiti on on disease progression.

Methods: In this study chronic pancreati ti s was induced in FVB/N mice with 8X50 µg/kg bw i.p. caerulein injecti on, 
given every hour, every 3 days for a total of 5 ti mes. PAI-1 acti vity was inhibited with a specifi c inhibitor – TM5275 
– which was administered orally at a dose of 10 mg/kg bw for 6 days aft er the 3rd caerulein treatment. To assess 
the extent of infl ammati on and fi brosis hematoxylin-eosin and Crossman’s trichrome staining were performed, and 
biochemical assays were used to determine amylase acti vity and hydroxyproline concentrati on. PAI-1 expression in 
the pancreas was examined by RT-qPCR and immunofl uorescence staining. 

Results: Aft er inducti on of chronic pancreati ti s, the body weight of the animals and pancreati c weight/body weight 
rati o considerably decreased. Histopathology showed signifi cant pancreati c atrophy and fi brosis, biochemical as-
say showed increased hydroxyproline concentrati on and decreased amylase acti vity while expression of SERPINE1 
(the gene encoding PAI-1) and PAI-1 was signifi cantly higher. The rate of body weight and pancreati c weight loss 
were reduced, pancreati c atrophy, fi brosis and hydroxyproline concentrati ons were signifi cantly decreased in the 
TM5275-treated group, no change was detected in amylase acti vity. 

Conclusion: Our results suggest that PAI-1 expression is increased in chronic pancreati ti s and that its inhibiti ons 
can reduce fi brosis. These data suggest that inhibiti on of PAI-1 could potenti ally be a new therapeuti c target for the 
treatment of chronic pancreati ti s.

P-07-14
The pancreati c proteases as new analgesic targets in acute and chronic pancreati ti s
David Jungwirth, Okan Safak, Phillip Gärtner, Sergey Tokalov, Helmut Friess, Ihsan Ekin Demir
Department of Surgery, Klinikum rechts der Isar, Technische Universität München, Munich, Germany

Abstract

Background: Acute (AP) and chronic pancreati ti s (CP) are characterised by early protease acti vati on with subse-
quent infl ammati on, ti ssue damage and therapy-resistant pain. These mechanisms are triggered by a perineural 
infl ammatory response via proteinase-acti vated receptors. It is yet not known which protease subclasses specifi cally 
mediate pain in AP and CP.

Methods: We performed a quanti fi cati on of all major protease classes (serine-, cysteine-, aspartate- and metal-
loproteases) in the pancreas of male C57Bl6/J mice with caerulein-induced AP and CP. For the purpose analgesic 
therapy, we implanted osmoti c pumps fi lled with specifi c inhibitors of these protease classes for conti nuous s.c. 
applicati on. The abdominal pain reacti on was examined via standardised mechanosensiti vity, using “von Frey” test 
(scale from 0 to 20). Aft er sacrifi cing the pancreati c ti ssue was pathomorphological analysed. To detect neuronal 
acti vity, posterior horn cells of pancreas-innervati ng spinal cord segments between Th9-12 were immunohisto-
chemically stained for cFos.

Results: We found that intrapancreati c protease levels in AP or CP were markedly altered compared to healthy 
controls. In detail, the expression of cysteine protease cathepsin S was three ti mes higher in AP and CP than in 
normal pancreas. Furthermore, there was an increase in the intrapancreati c amounts of ADAM9, MMP2, MMP3 
and MMP9. Selecti ve inhibiti on of these proteases led to a signifi cantly lower pain level. In CP, when compared to 
placebo mice (Von-Frey-Score 11,2 ± 1,08), treatment with SB3CT (inhibitor of MMP2 and MMP9) decreased pain 
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to 9,13 ± 1,05, APC366 (inhibits mast cell tryptase) to 8,33 ± 1,55, SB366791 (TRPV1 antagonist) to 8,67 ± 1,37, and 
LY3000328 (inhibitor of cathepsin S) to 3,25 ± 0,43. To verify the mechanism, MMP9-/- mice were included, which 
showed almost complete absence of pain. In our histopathological analyses, there was much less ti ssue damage in 
animals treated with the selecti ve inhibitors. The pancreata had a signifi cantly lower degree of fi brosis. Additi onally, 
in CP, there was a clear reducti on of cFos acti vity in posterior horn cells (Th9-12).

Conclusion: Selecti ve protease inhibiti on ameliorates the severity of pain, ti ssue damage and neuronal acti vity in 
acute and chronic pancreati ti s. Thus, protease inhibiti on may lead to a signifi cant improvement of analgesic therapy 
in the clinical management of acute and chronic pancreati ti s.

P-07-15
Anti -infl ammatory eff ects of Xuebijing injecti on on acute pancreati ti s: network pharma-
cology identi fi cati on and experimental validati on
Linbo Yao, Xinmin Yang, Mei Yuan, Shiyu Liu, Qiqi Wang, Yongzi Wu, Tingti ng Liu, Xin Sun, Qing Xia, Wei Huang
West China Hospital, Sichuan University, Chengdu, China

Abstract

Background: Xuebijing injecti on (XBJ) contains traditi onal Chinese Medicine extracts for intravenous administrati on 
that has been widely used for the treatment of acute pancreati ti s (AP) in China. However, the underlying mecha-
nisms of XBJ for AP are sti ll unclear.

Methods: In this study, we aimed to reveal the underlying mechanisms of XBJ in AP through network pharmacol-
ogy and experimental validati on. First, we constructed a network of XBJ-AP and identi fi ed acti ve ingredients and 
potenti al targets of XBJ for AP. Then, we performed functi onal enrichment analysis and protein-protein interacti on 
analysis to explore the biological functi ons and pathways of XBJ targets in AP. Next, we selected key targets for fur-
ther validati on by molecular docking and experimental assays. Three diff erent doses of XBJ (2.5, 5 and 10 mg/kg) 
were superimposed on severe AP model induced by caerulein (50 μg/kg/h × 7) & lipopolysaccharide (10 mg/kg) to 
evaluate the effi  cacy of XBJ in vivo.

Results & Conclusion: We identi fi ed 8 acti ve ingredients and 61 potenti al targets of XBJ for AP through network of 
XBJ-AP. XBJ targets were mainly involved in infl ammatory response and immune response. The results of molecular 
docking showed that 8 acti ve ingredients had high binding affi  nity with key targets (IL-1β and IL-6). The results of 
experimental assays showed that XBJ (10 ml/kg) treatment signifi cantly alleviated the pancreas histopathological 
damage and reduced the serum levels of amylase, lipase, IL-1β, and IL-6 in AP mice.
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P-07-16
Targeti ng N-methyl-D-aspartate (NMDA) receptor 1A reduces pain in chronic pancreati ti s 
mouse models
Nedim Can Çevik1, Utku Erteti k2, Deniz Baybag2, Liyana Çaliş2, Elif Can Beyazit2, Yücel Devrim Gazioğlu2, Yagmur 
Dölalan2, Elif Sever2, Didem Karakaş2, İhsan Ekin Demir3, Güralp Onur Ceyhan2

1Acibadem University, Istanbul, Turkey. 2Acıbadem University, Istanbul, Turkey. 3Munich Technical University, Mu-
nich, Germany

Abstract

Background: Severe neuropathic pain is a prevalent symptom of Chronic Pancreati ti s (CP), aff ecti ng approximately 
90% of pati ents and presenti ng a signifi cant clinical challenge. Despite all eff orts, a viable opioid-based therapy 
opti on for abdominal pain in CP remains elusive, resulti ng in poor prognosis and reduced quality of life of the pa-
ti ents. Recent studies have suggested a relati onship between CP pain and neurobiology and neuropathophysiology. 
Recently, our group demonstrated that nNOS antagonist NPLA was eff ecti ve in reducing severe abdominal pain 
in a caerulein-induced CP mice model. In additi on, the acti vati on of N-methyl-D-aspartate (NMDA) receptors has 
been known to be associated with neuropathic pain. Therefore, we focused on elucidati ng and targeti ng the gluta-
mate-mediated vicious cycle of NMDA receptors to relieve pain in CP.

Methods: Quanti tati ve Polymerase Chain Reacti on (Q-PCR), Western-Blot, and Immunohistochemistry (IHC) tech-
niques were performed to detect the expression and immunoreacti vity of NMDAR1A in CP and normal pancreati c 
ti ssues of both humans and mice. For the IHC studies, at least three diff erent ti ssues were obtained from diff erent 
pati ents, and the QuPath program was uti lised to analyse the ti ssues. In vivo studies were conducted using a caeru-
lein-induced CP mouse model and NMDAR1A antagonist (TCN-201) treatment was administered to four groups of 
mice (Sham, analgesic alone, TCN-201 alone, analgesic+TCN-201, n=7/group, 28 mice in total), and abdominal pain 
scores were recorded via the Von-Frey test. 

Results: qPCR and WB analyses of human/mouse CP and NP ti ssues indicated NMDAR1 is overexpressed at both 
gene and protein levels. The IHC results supported this fi nding, as NMDAR1A immunoreacti vity was signifi cantly 
increased in CP pati ents compared to normal pancreas ti ssues, parti cularly in the nerves within the ti ssue. Further-
more, the pain scores of CP pati ents were used to classify them, and the NMDAR1A immunoreacti vity was found to 
be correlated with the severity of pain, suggesti ng that NMDAR1A may play a role in neuropathic pain in CP pati ents. 
Besides, NMDAR1A antagonist treatment led to a signifi cant reducti on in pain sensati on of CP-induced mice.

Conclusion: These fi ndings suggest that NMDA receptors and related intracellular downstream eff ectors may be a 
valuable target for investi gati ng and reducing neuropathic pain in CP.

P-07-17
The microbiome in pancreati c disease: a technical audit
Jessica Hale1, Andrew Lilley2, William Greenhalf1, Daniel Palmer1, Kenneth Bruce2, Garrit Koller2, David Fine3

1University of Liverpool, Liverpool, United Kingdom. 2King’s College London, London, United Kingdom. 3University of 
Southampton, Southampton, United Kingdom

Abstract

Background: Accurate microbiome analysis depends on meti culous sampling, analysis, and data-processing. We 
therefore audited published papers on microbiomes in pancreati c disease against current best standards.
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Methods: Audit criteria were set by discussion between the authors. 13 criteria covered: generic scienti fi c meth-
odology; sample acquisiti on and processing; sequencing; data processing, manipulati on and storage. The search: 
(((Pancreas) OR (Pancreati ti s) OR (Pancreas AND Cancer)) AND (Microbiome OR Microbiota)) was run on PubMed, 
EMBASE and Web of Science to date end 2021. Results collated on a Mendeley database were screened by JH and 
DF. Selected studies were assessed for compliance with each criterion by JH, DF and AL using Raayan soft ware. Data 
were entered into an Excel database for further analysis.

Results: Of 2566 reports identi fi ed 2334 were rejected on initi al abstract screening. Detailed screening rejected a 
further 153, leaving 79.

Study design: cross secti onal 84%, longitudinal 16%; prospecti ve 53%. Sample controls 92%. Sample collecti on team 
specifi ed 3%.

Sampling site: faeces 49%, pancreas 30%, oral 15%, bile 10%, blood 10%, duodenum 5%. NB some sampled multi ple 
sites.

Sample storage temp: ambient 9%, -20C 4%, -80C 73%, -150C 2%. Immediate processing 11%, other 1%.

DNA extracti on: validated kit 84%, bespoke 4%, not stated 12%. Bead beati ng documented, 66%.

Analyti cal controls stated: 38%. Sequencing depth stated: 42%. Diversity indices: Shannon index 63%. Data sharing: 
42%.

Conclusion: We found good basic methodology but most studies were cross-secti onal, which is questi onable as 
microbiomes are dynamic. The use of faeces in half the studies is understandable, but it may be acti ng as proxy for 
other sites. The lack of important technical details probably refl ects investi gators and reviewers being new to the 
fi eld. Technical factors such as sequencing-depth and the use of the Shannon Index which may limit identi fi cati on 
of lower-abundance species should be available to the reader. Data-sharing availability of 42% is similar to or bet-
ter than elsewhere. We conclude that many reports appear technically defi cient, suggesti ng that investi gators and 
reviewers require educati on in these technologies. Agreed guidelines for the conduct and reporti ng of microbiome 
analysis would be benefi cial to all.

P-07-18
Transcriptomic profi ling reveals molecular and infl ammatory gene signatures of acute 
pancreati ti s in cyclophilin D knockout and wild-type murine blood
D Wu, R Mukherjee, J Armstrong, L Wen, A Sud, D Latawiec, W Cai, W Huang, B Lane, D Criddle, A Evans, R Sutt on
University of Liverpool, Liverpool, United Kingdom

Abstract

Background: Acute pancreati ti s (AP) is an infl ammatory disease with severity mediated by the circulati on. Cyclo-
philin D modulates opening of the mitochondrial permeability transiti on pore that has a key role in the progression 
of AP. Biological insights into the stepwise development and progression of AP are imperati ve to develop tailored 
approaches for diagnosis and opti mal clinical management of AP. 

Methods: Acute pancreati ti s was induced in wild type (WT) and cyclophilin D knockout (Ppif-/-) C57BL/6 mice by 
intraperitoneal caerulein (CER-AP) or ethanol and palmitoleic acid (FAEE-AP) or ductal injecti on of taurolithocholic 
acid 3-sulfate (TLCS-AP), while controls received equivalent saline or no injecti ons. Blood was sampled at 12 hours 
and mRNA content analysed using Agilent two-colour microarray. Transcripts of blood from AP pati ents and healthy 
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controls in the GEO database (GSE194331) were used for comparison by the least absolute shrinkage and selecti on 
operator (LASSO).

Results: Comparison of gene expression between all three models and controls identi fi ed 99 upregulated mRNAs in 
WT, whereas the same comparison in Ppif-/- identi fi ed 158 upregulated and 38 downregulated mRNAs, and 84 of 
the upregulated genes were common to WT and Ppif-/-; comparison between WT and Ppif-/- controls identi fi ed 45 
upregulated and 32 downregulated mRNAs strongly enriched in nitric oxide metabolism in Ppif-/-. Pathway analysis 
identi fi ed multi ple upregulated infl ammatory responses in both WT and Ppif-/- typifi ed by positi ve regulati on of 
leukocyte acti vati on, with suppression of infl ammatory inhibiti on. LASSO confi rmed diff erenti al expression of 41 
genes in both murine and human datasets and was used to defi ne a novel infl ammatory gene expression signature 
comprised of fi ve genes.

Conclusion: Transcriptomic profi ling revealed the molecular and infl ammatory landscape of AP from mouse models, 
identi fi ed diff erenti al expression common to murine and human AP, and defi ned an infl ammatory gene signature 
applicable to both. These data identi fy potenti al biomarkers and targetable infl ammatory processes.

P-08-02
Prognosti c value of longitudinal body compositi on analysis using deep learning-based 
segmentati on in pancreati c cancer
Sang Hyub Lee, Min Woo Lee, Woo Hyun Paik, Sun Kyung Jeon, Jeong Hee Yoon, I Jin Joo, Jeong Min Lee
Seoul Nati onal University Hospital, Seoul, Korea, Republic of

Abstract

Background: Sarcopenia has been reported to be related to pancreati c cancer prognosis. However, a comprehen-
sive analysis of body compositi ons and their longitudinal changes is lacking. Therefore, this study analysed the asso-
ciati on between body compositi on changes and survival in pati ents with metastati c pancreati c cancer.

Methods: In this retrospecti ve cohort study, we reviewed 456 pati ents with metastati c pancreati c cancer who re-
ceived palliati ve chemotherapy in Seoul Nati onal University Hospital in Korea. Using deep learning-based, fully 
automated segmentati on of initi al computed tomography (CT), areas of muscle, subcutaneous fat, and visceral fat 
were extracted at the level of the L3 vertebra. Skeletal muscle index (SMI), visceral adipose ti ssue index (VATI), sub-
cutaneous adipose ti ssue index (SATI), and mean muscle att enuati on (MA) were calculated. The eff ects of initi al and 
longitudinal changes of body compositi ons on survival were analysed.

Results: Higher MA at initi al CT was signifi cantly associated with bett er OS in both males and females (hazard rati o 
[HR], 0.706; 95% CI, 0.538–0.925 for males, and HR, 0.656; 95% CI, 0.475–0.906 for females), whereas higher SATI 
(HR, 0.568; 95% CI, 0.388–0.830) was signifi cantly associated with bett er OS in female pati ents only. In longitudinal 
analysis, SMI, VATI, and SATI signifi cantly decreased between initi al and 2-month CT, whereas mean MA signifi cantly 
decreased between 2-month and 6-month CT. In strati fi ed cox regression analysis of longitudinal changes, decrease 
of SATI in male pati ents was associated with poor OS (HR, 0.513; 95% CI, 0.354–0.745).

Conclusion: Initi al and longitudinal changes of body compositi on derived from deep learning-based segmentati on 
can be uti lised to predict survival of metastati c pancreati c cancer.

P-08-03
Acute pancreati ti s secondary to migrati on and impacti on of the intragastric balloon
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M. Angeles Luceño, J.A. Morbelli, M.C. Fernández, Jesús Espinel, Raisa Quiñones, C. Alvarez
Hospital Universitario de León, León, Spain

Abstract

Background: The intragastric balloon (IGB) is a minimally invasive endoscopic treatment for obesity, with eff ecti ve 
and safe outcomes and an overall complicati on rate of only 2.8%. While serious complicati ons are rare, it is crucial 
to recognize them for proper pati ent management. Our objecti ve is to highlight a severe and rare complicati on that 
resolves with prompt device removal.

Methods: We present the case of a pati ent with an intragastric balloon who experienced digesti ve intolerance and 
abdominal pain, associated with analyti cal alterati ons (amylase 2.800 U/l (28-100 U/l), lipase 274 U/l (12-60 U/l), 
PCR 32.8 mg/l (< 5 mg/l). Abdominal Computed Tomography with intravenous administrati on of contrast revealed 
migrati on of the balloon, occupying the fi rst and second duodenal porti ons, compressing them, and also aff ecti ng 
the Vater ampulla. Additi onally, there is an increase in the density of periduodenal and peripancreati c fat and a 
small amount of loco-regional free fl uid. These fi ndings are consistent with pancreati c infl ammati on and duodenal 
infl ammatory/ischemic reacti on due to the impacti on of the intragastric balloon in the duodenum.

Results: An endoscopy was performed with sedati on by an anaesthesiologist, and the balloon was removed without 
incident. The pati ent evolved favourably, being discharged in 48 hours.

Conclusion: Although it is infrequent, few cases of pancreati ti s secondary to IGB have been reported and two causal 
mechanisms have been described. In the fi rst one, more common, pancreati ti s is caused by direct compression of 
the pancreati c parenchyma by the balloon. In the second one, indirect, pancreati ti s is a consequence of the migra-
ti on of the device to the duodenum. The risk of migrati on is described with a frequency of 1.4%, although it increas-
es aft er 6 months of use, and is associated with loss of device volume. The onset of abdominal pain and digesti ve in-
tolerance in pati ents with an intragastric balloon should be treated as an emergency because it might be secondary 
to a serious underlying complicati on, such as pancreati ti s, which may require device removal. Imaging studies allow 
assessment of such complicati ons, being the most appropriate imaging technique a contrast-enhanced abdominal 
CT scan. Withdrawal is usually required and performed endoscopically.

P-08-04
Excepti onal annular pancreas divisum
Jesus Espinel, M. Eugenia Pinedo, Patricia Suárez, Pablo Espinel, Marcos Jiménez, Irene Latras, Sandra Diez
Hospital Universitario de León, León, Spain

Abstract

Background: Annular pancreas divisum (APD) is a rare congenital variant of pancreati c anatomy that may cause 
symptoms of recurrent pancreati ti s and gastric outlet obstructi on. Pancreas divisum (PD) is the most common con-
genital anomaly of pancreati c ducts. It is present in 0.5-11% of the general populati on. Annular pancreas (AP) has a 
much lower incidence (3/20,000 autopsies). The coexistence of both anomalies (APD) is unusual, with limited cases 
documented in the literature. We describe an excepti onal form of annular pancreas divisum diagnosed by ERCP.

Methods: A 14-year-old woman with Congenital Cerebellar Ataxia presented recurrent episodes of pain in the up-
per abdomen radiati ng to the back, as well as postprandial nausea and vomiti ng. Laboratory tests showed amylase 
and lipase levels increase. Abdominal ultrasonography and CT were inconclusive. ERCP was performed.

Results: Cannulati on of the major papilla showed a normal bile duct and a short-arborized pancreati c duct (ventral 
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pancreas). Cannulati on of the minor papilla revealed a normal dorsal pancreati c duct as well as a branch that com-
pletely crossed the duodenum and ended at the contralateral wall (on the right lateral duodenal side), with duode-
nal compression and accumulati on of contrast agent. These ERCP fi ndings suggested an Annular Pancreas Divisum
(APD). Unfortunately, the evoluti on could not be documented as the pati ent did not att end subsequent check-ups.

Conclusion: Annular pancreas divisum (APD) is a rare congenital anomaly in which both failures (pancreati c migra-
ti on and fusion) coexist during the fourth week of intrauterine life. Our pati ent was an excepti onal case since the 
annular duct (AP) drained into the Santorini duct and was associated with pancreas divisum (PD). The AP can give 
symptoms in children or young adults (abdominal pain, nausea, and vomiti ng) on the degree of obstructi on. Treat-
ment in these cases should be surgical (duodenal bypass). The diagnosis was performed by ERCP with a successful 
injecti on of major and minor papilla.

P-08-05
A deep learning based approach to assess tumour characteristi cs in pati ents with pancre-
ati c ductal adenocarcinoma
Dawid Rutkowski1,2, Matt hias Löhr1,2

1CLINTEC, Huddinge, Sweden. 2Karolinska Insti tutet, Stockholm, Sweden

Abstract

Background: Pancreati c cancer is a devastati ng disease with a dismal prognosis, currently on track to become the 
second most lethal cancer by 2030. This can be att ributed to the current lack of available biomarkers, a resilience to 
current treatments and most importantly, because of the pernicious characteristi cs of this disease. In this project, 
we explored the possibiliti es of arti fi cial intelligence regarding medical imaging analysis and how this can be used to 
detect pancreati c cancer on portal venous phase CT-images. 

Methods: We furthered the development of an older hybrid model consisti ng of both convoluti onal layers and 
a transformer encoder. We used imaging data (n=600) originati ng from three publicly available datasets (MSD, 
CPTAC-PDA & NIH Pancreas CT) in order to train and test our model. Prior to training, all pati ents radiologically 
assessed as IPMN/PanNETs/unequivocal/missing labels were excluded. Final number of pati ents (n=354) were split 
into training, validati on & testi ng as (165, 29, 160).

Results: Our model reached a sensiti vity of 95% and specifi city of 90% for pancreati c cancer (95% CI 0.87-0.96, 
p=0.3865 & p=<2e-16 for Acc > NIR). It also displayed an average foreground dice score of 0.784 for normal pancre-
ati c ti ssue and 0.644 for pancreati c cancer.

Conclusion: Hybrid-based AI models conti nue to demonstrate potenti al in relati on to detecti on and volumetric 
assessment of pancreati c cancer.
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P-08-06
CT radiomics analysis in the diff erenti al diagnosis between pancreati c cancer and chronic 
pancreati ti s
Andrey Litvin
AI Medica Hospital Centre, Denpasar, Indonesia

Abstract

Background: Radiomics is a method that extracts many features from radiographic medical images using data-char-
acterisati on algorithms. The goal of this study was to determine whether CT-based machine learning of radiomics 
features could help to diff erenti ate between pancreati c cancer (PC) and chronic pancreati ti s (CP).

Methods: The CT images of 31 PC and 22 CP were retrospecti vely analysed in the three-dimensional regions of in-
terest in the arterial phase (AP) and venous phase (VP) and segmented by 3D Slicer soft ware. 121 radiomics features 
were extracted and a random forest was used to disti nguish PC from CP. A multi variable logisti c regression model 
was established based on the selected radiomics features. The radiomics score was calculated, and the nomogram 
was established. The discriminati on of each model was analysed by the receiver operati ng characteristi c curve 
(ROC).

Results: Using machine learning, signifi cant diff erences were observed in the distributi on of gender (P = 0.03), 
carbohydrate anti gen 19-9 (P < 0.01), and carcinoembryonic anti gen (P < 0.01) in pati ents with PC and chronic pan-
creati ti s. The area under the ROC curve (AUC) value of AP multi variate regression model, VP multi variate regression 
model, AP combined with VP features model (Radiomics) was 0.907, 0.931, and 0.937, respecti vely. The sensiti vity 
and specifi city of the Radiomics model were 0.94 and 0.92, respecti vely.

Conclusion: Radiomics features help non-invasive diff erenti ate PC from CP with an overall accuracy of 93.1%. The 
Radiomics model could be a potenti al tool to disti nguish pancreati c cancer from chronic pancreati ti s and aid in 
clinical decisions.

P-08-07
Endoscopic papillary large balloon dilati on with wide sphincterotomy and brief balloon 
expansion is safe and leads rarely in recurrence in large common bile duct stones
Antti   Siiki1, Samuli Kankare2, Anne Anti la1, Yrjö Vaalavuo1, Tuula Tyrväinen1, Johanna Laukkarinen1,2, Mika Ukkonen1

1Tampere University Hospital, Tampere, Finland. 2Tampere University, School of Medicine, Tampere, Finland

Abstract

Background: While endoscopic papillary large balloon dilati on (EPLBD) is an recommended method for large com-
mon bile duct stone (CBD) removal, the published results are controversial regarding the dilati on ti mes and the 
extent of sphincterotomy used. Contrary to original EPLBD technique, the purpose of this study was to analyse 
practi cal outcomes of EPLBD with very brief papillary dilati on ti me preceded by a standard size endoscopic sphinc-
terotomy in an unselected populati on with large CBD stones.

Methods: The data was collected from a prospecti vely hospital-based registry containing details of all ERCP (en-
doscopic retrograde cholangio-pancreatography) procedures and any readmissions for complicati ons in a teaching 
terti ary referral centre. The study populati on consisted of pati ents undergoing EPLBD procedure during a nine-year 
period from May 2011 to April 2020. Postoperati ve outcomes were compared to sex and age-matched control pa-
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ti ents (3:1) with CBD stones undergoing other endoscopic interventi ons.

Results: During the study period a total of 4,338 pati ents underwent ERCP, of whom 1,847 pati ents (43%) had CBD 
stones. A total of 165 pati ents (median age 75 [23-97] years, 65% female) underwent EPLBD. The median follow-up 
ti me aft er ERCP was over four years, median 52 mo (range 2-110 mo). Technical success was achieved in all cases. 
Ten pati ents (6.1%) underwent subsequent scheduled new ERCP. Only two pati ents (1.2%) required later unplanned 
endoscopic treatment for CBD stones. Eleven pati ents (6.7%) developed post-ERCP complicati ons, mostly mild. 
Compared to CBD stones treated without EPLBD, (n=495), the overall risk of post-ERCP complicati ons was similar 
(6.7% vs. 7.5%, p=0.729).

Conclusion: Slightly modifi ed EPLBD with very brief dilati on ti me is an excellent technique in pati ents with large CBD 
stones, also when preceded by a standard or wide sphincterotomy. Aft er EPLBD, the recurrence rate is extremely 
low in the long follow-up ti me, suggesti ng cost-eff ecti veness of EPLBD in achieving defi nite stone clearance. The risk 
of complicati ons in EPLBD for large stones was low also in frail elderly and did not diff er from controls treated for 
simple CBD stones.

P-08-08
Morphology of the papilla can predict a higher rate of post-ERCP adverse events - a sys-
temati c review and meta-analysis
Edina Tari1,2, Endre Botond Gagyi1, Anett  Rancz1, Dániel Sándor Veres1,3, Szilárd Váncsa1,4, Péter Jenő Hegyi1,2,4, Ha-
gymási Kriszti na5, Péter Hegyi1,2,4, Bálint Erőss1,2,4

1Centre for Translati onal Medicine, Semmelweis University, Budapest, Hungary. 2Insti tute of Pancreati c Diseases, 
Semmelweis University, Budapest, Hungary. 3Department of Biophysics and Radiati on Biology, Semmelweis Uni-
versity, Budapest, Hungary. 4Insti tute for Translati onal Medicine, Medical School, University of Pécs, Pécs, Hungary. 
5Department of Surgery, Transplantati on and Gastroenterology, Semmelweis University, Budapest, Hungary

Abstract

Background: Endoscopic retrograde cholangiopancreatography (ERCP) is the most commonly used therapeuti c pro-
cedure for pancreati cobiliary disorders. Although the incidence of adverse events is high, how to achieve safe and 
eff ecti ve cannulati on is sti ll a questi on. Thus, we aimed to assess the infl uence of papilla morphology on ERCP out-
comes and adverse events.

Methods: PROSPERO registrati on number: CRD42022360894. We systemati cally searched three medical databases 
from incepti on in October 2022. Studies detailing the cannulati on process or the rate of adverse events in the con-
text of papilla morphology were included. For the primary classifi cati on of the papilla, the Haraldsson system was 
used. A pooled event rate with a 95% confi dence interval (CI) was used for the eff ect size measure. The risk of bias 
assessment was performed using the Joanna Briggs Insti tute Criti cal Appraisal tool for studies reporti ng prevalence. 

Results: A total of 17 studies were eligible, and 14 of them were included in the quanti tati ve synthesis. In the case 
of studies using the classifi cati on proposed by Haraldsson, certain morphological variants were associated with a 
higher tendency for diffi  cult cannulati on. The rate of diffi  cult cannulati on was the lowest in type I („regular”) papilla 
(26%; CI: 18–37), followed by type III („protruding or pendulous”) (35%; CI: 25–48) and type II („small”) papilla (39%; 
CI: 28–52). The highest rate was observed in the case of type IV („creased or ridged”) papilla (41%; CI: 28–55). For 
post-ERCP pancreati ti s, the event rate was the highest in type II („small”) papilla (11%; CI: 8–15), and the lowest 
in type I („regular”) (6%; CI: 5–8) and III („creased or ridged”) papilla (6%; CI: 4–8). There was no diff erence in the 
event rate for cannulati on failure and post-ERCP bleeding between the diff erent papilla types. Most studies carried 
a low risk of bias.
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Conclusion: Compared to the regular papilla type, other types are associated with a higher rate of diffi  cult cannula-
ti on. Type II („small”) papilla is associated with a higher rate of post-ERCP pancreati ti s.

P-08-10
A machine-learning based decision tool selecti ng pati ents with idiopathic acute pancre-
ati ti s for endosonography to exclude a biliary aeti ology
Simon Sirtl1, Michal Żorniak1,2,3, Georg Beyer1, Eric Hohmann1, Miriam Dibos4, Annika Wandel4, Veit Phillip4, Chris-
toph Ammer-Herrmenau5, Albrecht Neeße6,5, Christi an Schulz1, Jörg Schirra1, Julia Mayerle1, Ujjwal M. Mahajan1

1Department of Medicine II, LMU University Hospital, Munich, Germany. 2Department of Gastroenterology, Hepa-
tology, and Oncology, Medical Centre for Postgraduate Educati on, Warsaw, Poland. 3Department of Gastroentero-
logical Oncology, Maria Sklodowska-Curie Nati onal Research Insti tute of Oncology, Warsaw, Poland. 4Department of 
Internal Medicine II, University Hospital Rechts der Isar, Technical University of Munich (TUM), Munich, Germany. 
5Department of Gastroenterology, Gastrointesti nal Oncology and Endocrinology, University Medical Centre Götti  n-
gen, Götti  ngen, Germany. 6Department of Medicine, Israeliti c Hospital, Hamburg, Germany

Abstract

Background: Aeti ology of acute pancreati ti s can be established in the majority of pati ents. However, in 25 % of cases 
it remains elusive. Biliary microlithiasis/sludge is detected in up to 75% of pati ents with idiopathic acute pancreati ti s 
(IAP). As recurrent biliary pancreati ti s can be prevented, the underlying aeti ology of IAP should be established. The 
aim of this multi centre retrospecti ve study was to develop a machine learning-aided non-invasive predicti on tool to 
guide clinicians in the selecti on of idiopathic acute pancreati ti s pati ents to be referred to endosonography to estab-
lish aeti ology and allow treatment.

Methods: We retrospecti vely used routi nely recorded clinical and laboratory parameters of 1340 consecuti ve pa-
ti ents with confi rmed acute pancreati ti s admitt ed to our terti ary care hospital between 2015 and 2020. Pati ents 
who did not receive endosonography as part of the diagnosti c work-up and whose pancreati ti s episode could be 
adequately explained by other causes than biliary sludge and microlithiasis were excluded. We trained supervised 
machine learning classifi ers using H2O.ai automati cally selecti ng the best suitable predictor model to predict micro-
lithiasis/sludge. The predictor model was validated in two independent retrospecti ve cohorts from two terti ary care 
centres (TU Munich & University Medical Centre Göttingen).

Results: Twenty-eight categorized pati ents’ variables recorded at admission were identi fi ed to compute the predic-
tor model with an accuracy of 0.84 [95% CI 0.791, 0.9185], positi ve predicti ve value of 0.84 and negati ve predicti ve 
value 0.80 in the identi fi cati on cohort (218 pati ents). In the validati on cohort, the robustness of the predicti on 
model was confi rmed with an accuracy of 0.76 [95% CI 0.673, 0.8347], positi ve predicti ve value of 0.76 and negati ve 
predicti ve value of 0.78 (117 pati ents).

Conclusion: We present a robust and validated machine learning-based predictor model consisti ng of routi nely 
recorded lab work at admission that can predict biliary sludge and microlithiasis as cause of acute pancreati ti s and 
select pati ents for EUS.
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P-08-11
Infl uence of prevalence and localisati on of necroti c lesions on the course of acute necro-
ti zing pancreati ti s
Igor Khomiak, Oleksandr Rotar, Andrii Khomiak, Andrii Malyk, Volodymyr Trachuk, Sergii Lynnyk
Shalimov’s Nati onal Insti tute of Surgery and Transplantati on, Kyiv, Ukraine

Abstract

Background: Acute necroti zing pancreati ti s (ANP) is a life-threati ng disease with many factors involved on it progno-
sis. The prevalence and localisati on of the pancreati c and parapancreati c lesions play an important role in predicti ng 
complicati ons and the course of the disease. Our purpose was to compare the clinical results of treatment of pa-
ti ents with ANP depending on the prevalence and localisati on of necroti c lesions.

Methods: Results of treatment of 147 pati ents with ANP who were admitt ed to our clinic from 2017 to 2021 was 
analysed. Depending from CT data they were divided into 3 groups: isolated pancreati c necrosis (IPN), peripancre-
ati c necrosis (PPN) and combined pancreati c necrosis (CPN). Complicati ons, mortality rates, organ failure (OF) and 
necessary for open surgical interventi ons in each group were analysed.

Results: There were 44 pati ents (29.9%) cases of IPN, 22 (14.9%) – PPN, and 81 pati ents (55.1%) – of CPN. OF was 
diagnosed in 46.6%: persistent – in 23.8%, and multi ple – in 29.3% of pati ents with CPN. In pati ents with IPN OF was 
found in 18.4% and in persons with PPN - in 31.3%. Open surgical interventi ons were required in 24.5% of pati ents 
with IPN, 25.2% with PPN and 48.3% with CPN. Mortality was presented only in CPN group and reached 17.3%.

Conclusion: Prevalence and localisati on of necroti c lesions of the pancreas can predict the course of ANP.

P-08-12
Endoscopic ultrasonography in the diagnosis and treatment of paraduodenal pancreati ti s
Igor Khomiak, Ivan Tereshkevych, Oleksandr Rotar, Andrii Khomiak
Shalimov’s Nati onal Insti tute of Surgery and Transplantati on, Kyiv, Ukraine

Abstract

Background: Paraduodenal pancreati ti s (PP) is a chronic infl ammati on of the pancreati c ti ssue, which is ectopised 
in the wall of the duodenum. The disease can be independent or accompanied by obstructi ve pancreati ti s in the 
orthotopic gland. Endoscopic ultrasonography (EUS) greatly facilitates the diagnosis of PP. Treatment tacti cs are far 
from a soluti on and range from conservati ve treatment and endoscopic interventi ons to pancreatoduodenal resec-
ti on. We wanted to assess the possibiliti es of EUS for the diagnosis and treatment of PP.

Methods: Results of treatment of 42 pati ents with PP from 2012 to 2021 were analysed. There were 38 men, 4 
women. The average age of the pati ents was 32±2.35 years. All pati ents underwent a preoperati ve examinati on: 
laboratory tests, ultrasound, MRI and CT of the abdominal organs, endoscopy and EUS. Effi  cacy of visualizati on 
methods for PP diagnosis as well as complicati ons aft er interventi onal treatment were studied.. 

Results: The most frequent clinical signs of PP complicati ons were: abdominal pain, nausea, vomiti ng, melena, 
anaemia and weight loss. Stenosis of the lumen of the upper third of the descending part of the duodenum with 
frequent erosions formati on was observed endoscopically in majority of pati ents. Among all evaluated methods, 
EUS was the most sensiti ve for PP diagnosis.   Under EUS-guided interventi ons included: puncture of the cyst of the 
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wall of the duodenum in 26 pati ents, endoscopic cystoduodenostomy without stenti ng in 12 persons and endoscop-
ic cystoduodenostomy with stenti ng in 4 cases. There were no complicati ons of EUS-guided interventi ons. Above 
menti oned treatment was ineff ecti ve in 4 pati ents, to all of them pancreatoduodenal resecti on was applied.

Conclusion: EUS is the most sensiti ve method for diagnosis of PP. EUS-guided cystoduodenostomy is the most ef-
fecti ve operati on for PP treatment.

P-08-13
Endosonography in the diagnosis and treatment of acute peripancreati c fl uid collecti ons
Igor Khomiak, Ivan Tereshkevych, Oleksandr Rotar
Shalimov’s Nati onal Insti tute of Surgery and Transplantati on, Kyiv, Ukraine

Abstract

Background: Acute peripancreati c fl uid collecti ons (APFC) is a frequent complicati on of acute pancreati ti s. The ma-
joriti es of the APFC are sterile and resolve spontaneously, but some of them could transfer to a pseudocyst. Choos-
ing of appropriate treatment strategy in this situati on has not been fully resolved yet. We aimed to study the effi  cacy 
of the endosonography (EUS) guided interventi ons for the treatment of pati ents with APFC.

Methods: The analysis of EUS treatment of 65 pati ents with APF during the period 2012-2021 was performed. First 
revealed postoperati ve organ failure, the durati on of the intensive care aft er surgery, infecti ous and postoperati ve 
complicati ons, postoperati ve mortality were calculated. 

Results: There were next indicati ons for EUS interventi ons: compression of the terminal part of the common bile 
duct with the mechanical jaundice - 18, compression of the duodenum with the gastrostasis, infecti on (suppura-
ti on) - 28. All pati ents underwent puncture of APFC with subsequent lavage of pathologic foci by an anti septi c. The 
obtained material was sent for biochemical and bacteriological analysis. Such EUS-guided interventi ons were the 
fi nal method of treatment in 43 (66.2%) pati ents. Repeated procedures were performed in 22 (33.8%) cases and 
consisted of introducti on of double-pigtail stent under EUS control. There were no necessary for any open surgery 
and no cases of organ failure and mortality.

Conclusion: EUS-guided mini invasive surgery is highly eff ecti ve methods for treatment of complicated APFC.

P-08-14
PROTOCOL trial – PROTon pump inhibitors and stent OCclusion rate Of Lumen apposing 
metal stents
Jacob Hamm1, Alzbeta Simsova1, Veit Phillip2, Simon Sirtl3, Julian Cardinal von Widdern4, Jonas Rosendahl4, Albrecht 
Hoff meister5, Christoph Michalski6, Emanuel Steiner7, Ahmad Amanzada1, Golo Petzold1, Volker Ellenrieder1, Al-
brecht Neeße8,1, Christoph Ammer-Herrmenau1

1Department of Gastroenterology, Gastrointesti nal Oncology and Endocrinology, University Medical Centre Göt-
ti ngen, Götti  ngen, Germany. 2Department of Medicine II, University Hospital rechts der Isar, Technical University 
Munich, Munich, Germany. 3Department of Medicine II, University Hospital LMU, Munich, Germany. 4Department 
of Medicine I, University Hospital Halle, Halle, Germany. 5Department of Oncology, Gastroenterology, Hepatology, 
Pneumology and Infecti ology, University Hospital Leipzig, Leipzig, Germany. 6Department of General-, Visceral- and 
Transplantati on-Surgery, University Hospital Heidelberg, Heidelberg, Germany. 7Department of Internal Medicine 
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II, University Hospital St. Pölten, St. Pölten, Austria. 8Department of Internal Medicine, Israeliti sches Krankenhaus, 
Hamburg, Germany

Abstract

Background: A common complicati on of acute pancreati ti s is the formati on of necrosis in 5-10% of all pati ents, 
which leads to an increased overall mortality of 28% for infected necroses. Currently, lumen apposing metal stents 
(LAMS) are widely used to address necroti c masses. LAMS-occlusion is postulated to be a considerable complica-
ti on. However, the prevalence, clinical impact and management of LAMS-occlusion-related complicati ons remains 
uncertain. Moreover, the German guidelines for management of acute pancreati ti s do not specify whether a con-
comitant proton pump inhibitor (PPI)-therapy should be disconti nued or not. A recent study suggested a lower rate 
of LAMS-occlusions, but a higher number of required endoscopic necrosectomies upon concomitant PPI-therapy. 
Thus, current data are confl icti ng.

Methods: We aim to perform an expert survey and a multi centre retrospecti ve cohort study to elucidate the clini-
cal importance of LAMS-occlusion-related complicati ons and the eff ect of PPI-disconti nuati on on occlusion. First, a 
survey will be sent to European centres with special experti se in pancreatology. Here, we aim to assess the number 
of LAMS applied annually, whether the experts consider occlusion a clinically relevant complicati on, and whether 
there are standard operati ng procedures for LAMS-occlusion and PPI-disconti nuati on. Second, we will perform a 
retrospecti ve multi centre cohort study to assess pati ent data for PPI intake, frequency of LAMS-occlusion and other 
complicati ons using a RedCap database. This study will be supported by the AG Pancreas (DGVS).

Results: We will present fi rst results from the expert survey and the preliminary results of 80 LAMS applied to drain 
necroses upon acute pancreati ti s from January 2017 unti l December 2021 at the University Hospital Götti  ngen. 
Seventy pati ents took PPI (87.5%). Fourteen LAMS were occluded and 13 of these were associated with PPI-intake 
resulti ng in an OR of 2.0. We therefore aim to include a total number of 639 pati ents into our retrospecti ve study 
based on a power calculati on of this preliminary dataset.

Conclusion: We aim to present preliminary results from the expert survey and retrospecti ve cohort study. Further-
more, we want to invite further centres to parti cipate.

P-08-15
EUS-guided gastroenterostomy versus enteral stenti ng for frailer pati ents with malignant 
gastric outlet obstructi on: a matched prospecti ve comparison
Giuseppe Vanella1, Giuseppe Dell’Anna1, Gabriele Capurso1, Stefano Crippa2, Domenico Tamburrino2, Andrea Casa-
dei-Gardini3, Luca Aldrighetti  4, Michele Reni3, Massimo Falconi2, Paolo Giorgio Arcidiacono1

1Pancreatobiliary Endoscopy and Endosonography Division, IRCSS San Raff aele Scienti fi c Insti tute and University, 
Milan, Italy. 2Pancreati c Surgery Unit, IRCSS San Raff aele Scienti fi c Insti tute and University, Milan, Italy. 3Medical On-
cology Department, IRCSS San Raff aele Scienti fi c Insti tute and University, Milan, Italy. 4Hepatobiliary Surgery Unit, 
IRCSS San Raff aele Scienti fi c Insti tute and University, Milan, Italy

Abstract

Background: Despite the advantages of EUS-guided Gastroenterostomy (EUS-GE) over enteral stenti ng (ES) for ma-
lignant Gastric Outlet Obstructi on (mGOO) in retrospecti ve series, ES is sti ll advocated for pati ents with shorter life 
expectancy, whilst no prospecti ve comparison is available.

Methods: All consecuti ve pati ents with mGOO treated between March-2021 and June-2022 in a terti ary, academic 
centre were allocated to EUS-GE versus ES aft er multi disciplinary discussion and included in a prospecti ve registry 
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(PROTECT, NCT04813055) with monthly follow-up. Technical/Clinical Success, Adverse Events, Symptom’s recur-
rence, and Survival were compared aft er 1:1 matching for primary disease, disease stage, ASA score and Charlson 
Comorbidity Index (CCI).

Results: During study period, 52 EUS-GE and 28 ES were performed (higher baseline ASA score [p=0.02] in the ES 
group). Aft er matching, 22 pati ents per arm were analysed, with no baseline diff erences in age, sex, BMI, primary 
disease (pancreati c cancer=86%) and stage (metastati c=69%), CCI (8 [5-9]) and ASA score. Technical success was 
100% in both arms (p=1). Pati ents treated with EUS-GE experienced higher clinical success (ability to eat at least a 
soft  solid: 100% vs 73%, p=0.01) and shorter refeeding ti me (2[1-2] versus 3.5[2-7] days, p=0.002), with a trend to 
reduced adverse events (5% vs 14%, p=0.3). During a median FU of 75[42-103] and 45[18-143] days respecti vely, 
symptoms’ recurrence was 5% vs 29% (p=0.04) without any diff erence in overall survival.

Conclusion: In this fi rst, prospecti ve, matched comparison including frailer pati ents with more advanced neoplasms, 
EUS-GE confi rmed higher and faster clinical success than ES, with reduced dysfuncti on and without any increased 
invasiveness. 

P-08-16
EUS-guided gastroenterostomy for management of malignant gastric outlet obstructi on: 
a prospecti ve series from the PROTECT registry
Giuseppe Vanella1, Giuseppe Dell’Anna1, Gabriele Capurso1, Stefano Crippa2, Domenico Tamburrino2, Andrea Casa-
dei-Gardini3, Marina Macchini3, Luca Aldrighetti  4, Massimo Falconi2, Paolo Giorgio Arcidiacono1

1Pancreatobiliary Endoscopy and Endosonography Division, IRCSS San Raff aele Scienti fi c Insti tute and University, 
Milan, Italy. 2Pancreati c Surgery Unit, IRCSS San Raff aele Scienti fi c Insti tute and University, Milan, Italy. 3Medical On-
cology Department, IRCSS San Raff aele Scienti fi c Insti tute and University, Milan, Italy. 4Hepatobiliary Surgery Unit, 
IRCSS San Raff aele Scienti fi c Insti tute and University, Milan, Italy

Abstract

Background: In the setti  ng of malignant Gastric Outlet Obstructi on (GOO), retrospecti ve studies have shown several 
advantages of EUS-guided gastroenterostomy (EUS-GE) compared to enteral stenti ng and surgical bypass. However, 
no prospecti ve data is available to date.  

Methods: All consecuti ve EUS-GE performed between March-2021 and June-2022 in a terti ary, academic centre 
were included in a Prospecti ve Registry Of Therapeuti c EndoscopiC ulTrasound (PROTECT, NCT04813055), with 
monthly follow-up. The primary aims were Clinical Success (possibility to eat at least soft  solids), Adverse Events 
(AEs, according to ASGE Lexicon) and long-term Dysfuncti on, shown as frequencies (proporti ons) and medians (in-
terquarti le ranges). 

Results: Fift y-one pati ents [male 56.9%; median age 64 (57.5-72), 74.5% with pancreati c cancer, 64.7% with met-
astati c disease] underwent EUS-GE during the study period, through the Wireless Simplifi ed Technique (WEST), 
using an electrocautery-enhanced Lumen Apposing Metal Stent (20mm large in 96.1% of cases). Technical success 
was 98%. Clinical success was reached in 98% of the as-treated populati on aft er 2 (1-2) days. AEs were registered 
in 6 (11.8%) pati ents, 3 moderate, 1 severe and 2 fatal (exacerbati ons of pre-existi ng cholangiti s). Median hospi-
tal stay was 6 (4-11) days.  Aft er a median follow-up of 73 (30-126) days, a recurrence of GOO was noted in 3/48 
(6.3%).  Median esti mated Dysfuncti on-Free Survival at Kaplan-Meier analysis was 376 (95%CI 323-430) days.



146

Posters
Conclusion: In this fi rst, prospecti ve, single-centre experience, EUS-GE shows excellent effi  cacy in relieving malig-
nant GOO, with an acceptable safety profi le and long-term patency. These data suggest potenti al advantages of 
EUS-GE over both standard alternati ves, to be confi rmed in randomised comparisons.

P-08-17
Same-session endoscopic diagnosis and symptoms’ palliati on in pancreatobiliary malig-
nancies: clinical impact of rapid-on-site evaluati on
Giuseppe Vanella1, Giuseppe Dell’Anna1, Agosti no Cosenza1, Maria Chiara Petrone1, Alberto Mariani1, Livia Archibu-
gi1, Gemma Rossi1, Matt eo Tacelli1, Piera Zaccari1, Claudio Doglioni2, Gabriele Capurso1, Paolo Giorgio Arcidiacono1

1Pancreatobiliary endoscopy and Endosonography Division, Pancreas Translati onal and Clinical Research Centre, 
IRCCS San Raff aele Scienti fi c Insti tute, Milan, Italy. 2Pathology Unit, Pancreas Translati onal and Clinical Research 
Centre, IRCCS San Raff aele Scienti fi c Insti tute, Milan, Italy

Abstract

Background: Besides increasing adequacy, rapid-on-site evaluati on (ROSE) during endoscopic ultrasound (EUS) or 
endoscopic retrograde cholangiopancreatography (ERCP) may have an impact on choices and ti ming of subsequent 
therapeuti c procedures, yet unexplored.

Methods: We conducted a retrospecti ve evaluati on of a prospecti vely maintained database of a terti ary, academic 
centre with availability of ROSE and hybrid EUS-ERCP suites. All consecuti ve pati ents referred for pathological confi r-
mati on of suspected malignancy and Jaundice or gastric outlet obstructi on (GOO) between Jan-2020 and Sep-2022 
were included. 

Results: Of 541 pati ents with underlying malignancy, 323 (59.7%) required same-session pathological confi rmati on 
(male: 54.5%; age 70 [62-77]; pancreati c cancer: 76.8%, cholangiocarcinoma 16.4%). ROSE adequacy was 98.9% 
for EUS and 50% for ERCP-guided sampling. Amongst 302 pati ents with Jaundice, ERCP cannulati on was successful 
in 83.7%, but fi nal drainage was completed in 97.4% thanks to 37 EUS-Choledochoduodenostomies and 5 EUS-He-
pati cogastrostomies. Amongst 21 pati ents requiring GOO palliati on, EUS-Gastroenterostomy was performed in 15 
and duodenal stenti ng in 6. All 53 therapeuti c EUS procedures occurred aft er adequate ROSE. Amongst ERCP-guid-
ed placement of stents, the use of plasti c stents was signifi cantly higher amongst pati ents with inadequate ROSE 
(10/11 [90.9%] versus 14/240 [5.8%], p<0.0001, OR=161 [19-1352]). Median hospital stay for diagnosis and pallia-
ti on was 3 [2-7] days and median ti me to chemotherapy was 33 [24-47] days. 

Conclusion: Nearly two-thirds of oncological candidates to endoscopic symptoms palliati on requires contemporary 
pathological diagnosis. An adequate ROSE allows same-session state-of-the-art therapeuti cs standardly restricted 
to pathologically confi rmed malignancies (e.g. uncovered SEMS or therapeuti c EUS), potenti ally leading to shorter 
hospital stay and ti me to chemotherapy. 
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P-08-18
Endoscopic ultrasound-guided detecti ve fl ow imaging (DFI) to evaluate pancreati c mi-
crovascularisati on in pati ents with non-calcifi c chronic pancreati ti s: a prospecti ve, sin-
gle-centre, observati onal study
Julio Iglesias-Garcia1,2, Patricia Miguez-Sanchez1,2, Daniel De la Iglesia-Garcia1,2, Jose Lariño-Noia1,2, Yessica Domin-
guez-Novoa1,2, J. Enrique Dominguez-Muñoz1

1Department of Gastroenterology and Hepatology. University Hospital of Santi ago de Compostela, Santi ago de Com-
postela, Spain. 2Health Research Insti tute of Santi ago de Compostela (IDIS)., Santi ago de Compostela, Spain

Abstract

Background: Diagnosis of non-calcifi c chronic pancreati ti s (CP) remains a clinical challenge. Together with morpho-
logical changes, evaluati on of pancreati c microvascularisati on could be useful in these pati ents, since the pancreati c 
infl ammatory process could alter it. The development of techniques allowing the evaluati on of microvascularisati on 
(Detecti ve Flow Imaging, DFI) guided by endoscopic ultrasound (EUS) opens a new area of interest in this setti  ng. 
EUS-DFI allows the evaluati on of microvascularisati on and low-velocity blood fl ow without the need of contrast 
agents. There are no data on the potenti al usefulness of this technique in the evaluati on of CP. Aim of our study was 
to evaluate the fi ndings of EUS-DFI in pati ents with clinically suspected CP.

Methods: A prospecti ve, single-centre, observati onal study was designed. Pati ents undergoing EUS with advanced 
imaging for the evaluati on of CP were included. Procedures were performed with a linear echoendoscope (Fujifi lm 
740UT) att ached to the ultrasound system Ariett a 850. EUS criteria of CP according to Rosemont classifi cati on were 
evaluated. EUS-DFI fi ndings were classifi ed into 4 grades (grade 0- absence of microvascularisati on; grade 1- reti cu-
lar patt ern with minimal microvascularisati on; grade 2- reti cular patt ern with moderate microvascularisati on; grade 
3- reti cular patt ern with marked microvasculariati on. Correlati on between EUS-DFI grades and the diff erent groups 
of the Rosemont classifi cati on was analysed by chi-squared test.

Results: 56 pati ents were included (mean age 54 years, range 21-78, 23 males). 13 pati ents (23.2%) presented a 
normal pancreas at EUS, 10 (17.9%) indeterminate fi ndings of CP, 31 (55.4%) suggesti ve changes of CP and 2 (3.6%) 
consistent with CP. A EUS-DFI grade 0 (n=13) was just seen in normal pancreas. A EUS-DFI grade 1 (n=11) was associ-
ated with indeterminate fi ndings of CP in 82% of the cases. A grade 2 (n=26) was associated with suggesti ve fi ndings 
of CP in 96% of the cases, whereas a grade 3 (n=6) was seen in pati ents with suggesti ve (n=4) and consistent (n=2) 
fi ndings of CP (p<0.001).

Conclusion: The evaluati on of pancreati c microvascularisati on by EUS-DFI can be a useful tool for the evaluati on of 
the infl ammatory process in CP. Further studies are needed to evaluate the accuracy of this new technology for the 
diagnosis and acti vity evaluati on of CP.

P-08-19
A long-term follow-up of pati ents with painless chronic pancreati ti s aft er ESWL and en-
doscopic management
Xiaonan Xu, Wenbin Zou, Yangyang Qian, Zhuan Liao
Changhai hospital, Shanghai, China

Abstract
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Background: Pain is one of the most common manifestati on of chronic pancreati ti s (CP). However, there existed 
another form of CP called painless CP, characterised as absence of pain and diagnosed mostly due to check-up. 
Research concerning clinical features of painless CP is limited and no studies describing long-erm outcomes of en-
doscopic treatment for painless CP pati ents have been reported. Thus, this study constructed a clinical cohort of pa-
ti ents with painless CP and analysed their baseline data, long-term outcome of endoscopic treatment to understand 
bett er the clinical characteristi cs of painless CP pati ents.

Methods: This cohort retrospecti vely enrolled pati ents with a diagnosis of painless CP admitt ed to our gastroenter-
ology department receiving endoscopic treatment and /or extracorporeal shock wave lithotripsy (ESWL) between 
January 2008 and October 2020. Detailed demographic data and CP-related medical history informati on were sta-
ti sti cally analysed. The last follow-up ti me was April 2022 and informati on (weight, improvement of digesti ve symp-
toms and pancreati c functi on, etc.) was recorded.

Results: A total of 209 painless CP pati ents were included, with median age at treatment of 54.0 (44.0–61.0) years 
old, including 132 (63.2%) males. The median follow-up ti me was 47 months, ranging from 20 to 166 months. The 
most common reason leading to diagnosis of CP was check-up (73.7%), followed by pancreati c insuffi  ciency (18.1%). 
Diabetes mellitus (DM) and steatorrhea were present in 105 (50.2%) and 69 (33.0%) pati ents before endoscopic 
treatment, respecti vely. Pati ents with DM before endoscopic treatment had higher age of diagnosis (P=0.020) and 
treatment (P=0.025). Pati ents with steatorrhea before endoscopic treatment had lower BMI (P=0.02) and more pa-
ti ents had decreased weight (P=0.006) . Glycated haemoglobin was signifi cantly decreased (P=0.002) while weight 
showed no diff erence aft er endoscopic treatment (P=0.244). Complete relief of steatorrhea was found in 25 of pa-
ti ents who report steatorrhea before endoscopic treatment. The univariate results showed that sex, smoking and 
drinking history were associated with complete relief of steatorrhea, and multi variate analysis suggested that male 
(OR=0.17; 95% CI, 0.34-0.88; P = 0.034) was an independent infl uencing factor.

Conclusion: Pati ents with painless CP had bett er glucose control and achieved relief of steatorrhea aft er endoscopic 
treatment especially in female pati ents.

P-08-20
Impact of biliary stent on endoscopic ultrasound fi ne needle biopsy (EUS-FNB) perfor-
mance in pancreati c solid lesions diagnosis
Serena Sti gliano1, Francesca Baldaro1, Gianmarco Marocchi2, Francesco Maria Di Matt eo2

1Fondazione Policlinico Universitario Campus Bio-Medico, ROME, Italy. 2Fondazione Policlinico Universitario Campus 
Bio-Medico, Rome, Italy

Abstract

Background: Data about the impact of biliary stents on the diagnosti c yield of EUS-guided ti ssue acquisiti on (EUS-
TA) for diagnosing pancreati c head lesions are scarce and controversial. With the introducti on of the new needle for 
fi ne-needle biopsy the EUS diagnosti c yield is increased. The aim of the study was to assess whether the presence 
of plasti c or metal stents impairs the diagnosti c performance of EUS-FNB.

Methods: Retrospecti ve study on consecuti ve pati ents who underwent EUS-FNB between January 2018 to Novem-
ber 2022 for pancreati c solid lesion of the head/uncinate process. Data about sex, age, lesion site and size, type and 
calibre of needle used, number of passes, presence and type of biliary stent were collected. Conti nuous variables 
were compared using the Student t-test. Categorical variables were compared using the Fisher’s exact test. A p < 
0.05 was considered signifi cant.
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Results: We enrolled 265 pati ents (46% male, mean age 69±12). The mean size of lesion was 29±11 mm. In the 
41.5%, 22 G Acquire needle was used. The median number of needle passes was 3 (range 1-3). 58 pati ents had bil-
iary stents at ti me of the EUS-FNB and in 53.4% was metallic. Overall, the EUS-FNB was diagnosti c in 88.3% lesions. 
There was no diff erence in term of lesion’s size (30.1±8 vs 29.4±11 p 0.66), use of 22 G needle (26/58 vs 84/207 p 
0.65) and number of passes (2±1 vs 2±1 p 0.88) between pati ents with or without biliary stent. The use of a 22 G 
needle was associated with a higher rate of diagnosti c sample (103/234 vs 7/31 p 0.03). The rate of diagnosti c biop-
sy in the group without stent was 78.6% while in the group with biliary stent was 21.4% (p 0.64). At the univariate 
and multi variate regression analysis the presence of biliary stent did not infl uence the EUS-FNB performance (OR 
0.9 95%CI 0.3-2.4).

Conclusion: The presence of biliary stent does not infl uence the diagnosti c performance of EUS-FNB in pancreati c 
solid lesion thanks to the introducti on of FNB needle. The use of 22 G FNB needle seems to improve the diagnosti c 
rate independently by the presence of the stent.

P-08-21
Outcomes predictors in endoscopic ultrasound-guided choledochoduodenostomy with 
lumen-apposing metal stent: a systemati c review with meta-analysis
Alessandro Fugazza1, Kareem Khalaf1,2, Marco Spadaccini1,3, Antonio Facciorusso4, Matt eo Colombo1, Marta An-
dreozzi1, Silvia Carrara1, Cecilia Binda5, Carlo Fabbri5, Abed Al-Lehibi6, Andrea Anderloni7, Cesare Hassan1,3, Todd 
Baron8, Alessandro Repici1,3

1Endoscopy Unit, Humanitas Clinical and Research Centre -IRCCS-, Rozzano, Italy. 2Division of Gastroenterology, St. 
Michael’s Hospital, University of Toronto, Toronto, Canada. 3Department of Biomedical Sciences, Humanitas Univer-
sity, Pieve Emanuele, Italy. 4Secti on of Gastroenterology, Department of Surgical and Medical Sciences, University 
of Foggia, Foggia, Italy. 5Gastroenterology and Digesti ve Endoscopy Unit, Forlì-Cesena Hospitals, Forlì, Italy. 6Depar-
tement of Gastroenterology and Hepatology, King Fahad Medical City, Riyadh, Saudi Arabia. 7Gastroenterology and 
Digesti ve Endoscopy Unit, Fondazione IRCCS Policlinico San Matt eo, Pavia, Italy. 8Division of Gastroenterology and 
Hepatology, University of North Carolina, Chapel Hill, USA

Abstract

Background: EUS-guided choledochoduodenostomy (EUS-CDS) is a minimally invasive procedure used to treat ma-
lignant biliary obstructi on (MBO) by the transduodenal placement of a lumen-apposing metal stent (LAMS) into the 
extrahepati c bile duct. In order to identi fy the factors that contribute to safe and eff ecti ve EUS-CDS procedures using 
LAMS we performed a systemati c review of the literature with meta-analysis.

Methods: The methodology of our analysis was based on PRISMA recommendati ons. Electronic databases (Med-
line, Scopus, EMBASE) were searched up to November 2022. Full arti cles including pati ents with distal malignant 
biliary obstructi on who underwent EUS-CDS using LAMS aft er failed ERCP were eligible. Technical success, clinical 
success, and adverse events were pooled by means of a random model. Multi variate meta-regression and subgroup 
analysis were performed to assess the correlati on between outcomes and diff erent variables.

Results: Twelve studies with 845 pati ents were included in the meta-analysis. Pooled technical and clinical success 
rates were 96% (95%CI: 94%-98%; I2=52.29%) and 96% (95%CI: 95%-98%), respecti vely, with no signifi cant associ-
ati on with baseline characteristi cs, such are sex, age, common bile duct (CBD) diameter and stent size. The pooled 
AE rate was 12% (95%CI: 8%-16%; I2=71.62%). The AE rate was signifi cantly lower when using an 8x8mm stent as 
compared to a 6x8 mm LAMS (OR 0.59, 0.35-0.99; p=0.04), with no evidence of heterogeneity (I2=0%).

Conclusion: EUS-CDS with LAMS is confi rmed to be a safe and eff ecti ve opti on for relief of MBO. The selecti on of 
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appropriate stent size is crucial for achieving opti mal outcomes.

P-08-22
The impact of pancreati c fi brosis at multi detector computed tomography results: prelim-
inary study results
Igor Khatkov1,2, Konstanti n Lesko1, Dmitry Bordin1,2,3, Elena Dubtsova1, Nikolay Karnaukhov1, Nadezhda Makarenko1, 
Irina Savina1, Mariia Kiriukova1, Diana Salimgereeva1, Ludmila Vinokurova1

1The AS Loginov Moscow Clinical Scienti fi c Centre of the Moscow Health Department, Moscow, Russian Federati on. 
2A.I. Yevdokimov Moscow State University of Medicine and Denti stry of the Ministry of Healthcare of the Russian 
Federati on, Moscow, Russian Federati on. 3Tver State Medical University, Tver, Russian Federati on

Abstract

Background: To clarify connecti ons between pancreati c fi brosis grade and results of multi detector computed to-
mography (MDCT).

Methods: This study was conducted within the healthcare research project “Assessment of pancreati c fi brosis as a 
prognosti c factor for its diseases course” funded by Autonomous non-profi t organizati on “Moscow Centre for Inno-
vati ve Technologies in Healthcare” administered by the Moscow Healthcare Department.

We analysed results of contrast-enhanced 128-row MDCT from 43 pati ents who underwent surgery from April to 
December 2022 due to benign and malignant pancreati c tumours as well as advanced chronic pancreati ti s (CP), 
mean age 56.8±14 (25-84). We calculated normalized contrast enhancement rati o during the pancreati c (PP) and 
venous phases (VP), as well as contrast enhancement rati o between VP and non-contrast MDCT Morphological signs 
of CP as well as pancreati c fi brosis grade were assessed by experienced pathologists according to Klöppel & Maillet’s 
scoring system for the evaluati on of the extent of fi brosis in CP.

Results. We received signifi cant intergroup diff erences between mean values of normalized contrast enhancement 
rati os during PV and pancreati c duct epithelium metaplasia (p=0.02) and within morphological signs of pancre-
ati c infl ammati on (p=0.017). There were diff erences in mean values of normalized contrast enhancement rati os 
during PV in groups divided by perilobular fi brosis grade (p=0.04). Unenhanced pancreas density value signifi cantly 
diff ered in pati ents with pancreati c infl ammati on signs (33.1±11HU) and pancreati c duct epithelium metaplasia 
(33.1±8.1 HU) than in pati ents without both phenomena (40.8±5.9HU and 41.2±9.5HU, respecti vely), with p=0.01 
and p=0.001, respecti vely. We revealed signifi cant intergroup diff erences in unenhanced pancreas density value de-
pending on intralobular fi brosis grade. Enhancement rati o values were also signifi cantly diff erent in groups divided 
by perilobular fi brosis grade (p=0.024).

Conclusion. Morphological signs of CP and pancreati c fi brosis like pancreati c ti ssue infl ammati on and pancreati c 
duct epithelium metaplasia as well as pancreati c peri- and intralobular fi brosis grade aff ect MDCT pancreas en-
hancement characteristi cs. It could be useful for noninvasive pancreati c fi brosis diagnosis and prognosis.
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P-08-23
Shear wave elastography for the diagnosis of non-calcifi c chronic pancreati ti s: a prospec-
ti ve, single-centre, observati onal study
Julio Iglesias-Garcia1,2, Patricia Miguez-Sanchez1,2, Daniel de la Iglesia-Garcia1,2, Jose Lariño-Noia1,2, Yessica Domin-
guez-Novoa1,2, J. Enrique Dominguez-Muñoz1,2

1Department of Gastroenterology and Hepatology. University Hospital of Santi ago de Compostela, Santi ago de Com-
postela, Spain. 2Health Research Insti tute of Santi ago (IDIS)., Santi ago de Compostela, Spain

Abstract

Background: Diagnosis of non-calcifi c chronic pancreati ti s (CP) is a clinical challenge. EUS shows a high diagnosti c 
sensiti vity in this context, but specifi city of mild EUS changes is limited. New advanced imaging techniques associat-
ed to EUS, such as strain elastography (SE), have proven to be useful in this context.  Recently, the development of 
shear wave elastography (SWE) opens a new alternati ve for the evaluati on of pancreati c fi brosis. Aim of our study 
was to evaluate the accuracy of SWE for the evaluati on of pati ents with clinical suspicion of CP.

Methods: Prospecti ve study of pati ents undergoing EUS. Procedures were performed with a linear echoendoscope 
(Fujifi lm 740UT) att ached to the ultrasound system Ariett a 850. EUS criteria for CP from Rosemont classifi cati on 
were evaluated. A signifi cant area corresponding to the pancreati c body was selected for SWE. Five SWE measure-
ments were done and the mean wave velocity (Vs) and pressure (Kpas) were calculated. SE was performed at the 
same locati on, and the strain histogram (SH) and the strain rati o (SR) were quanti fi ed. Data are shown as mean 
(95%CI) and percentage, and were analysed by ANOVA and linear regression.

Results: 56 pati ents were included (mean age 54 years, range 21-78, 23 males). 13 pati ents (23.2%) presented a 
normal pancreas, 10 (17.9%) indeterminate fi ndings for CP, 31 (55.4%) suggesti ve of CP and 2 (3.6%) consistent 
with CP. The Vs was 1.67 (1.33-2.01) in normal pancreas, 2.13 (1.70-2.57) in indeterminate for CP, 2.70 (2.52-2.89) 
in suggesti ve for CP and 3.19 (1.10-5.29) in consistent with CP (p<0.0001). Pressure (KPas) was 9.18 (4.99-13.37) 
in normal pancreas, 14.70 (8.40-21.01) in indeterminate for CP, 23.09 (19.95-26.24) in suggesti ve for CP and 31.55 
(16.09-79.19) in consistent with CP (p<0.0001). Number of EUS criteria for CP correlated with Vs (r=0.672, p<0.001), 
and Kpas (r=0.640, p<0.001). SR correlated with Vs (R=0.689, p<0.001) and Kpas (R=0.661, p<0.001). SH correlated 
with Vs (0.713, p<0.001) and Kpas (0.661, p<0.001).

Conclusion: EUS-SWE (Vs and Kpas) allows evaluati ng the degree of pancreati c fi brosis in CP. EUS-SWE results cor-
relate signifi cantly with EUS-SE.

P-08-24
Strain elastography for the diagnosis of non-calcifi c chronic pancreati ti s (CP). Strain rati o 
or strain histogram?
Julio Iglesia-Garcia1,2, Patricia Miguez-sanchez1,2, Daniel de la Iglesia-Garcia1,2, Jose Lariño-Noia1,2, Yessica Domin-
guez-Novoa1,2, J. Enrique Dominguez-Munoz1,2

1Department of Gastroenterology and Hepatology. University Hospital of Santi ago de Compostela, Santi ago de Com-
postela, Spain. 2Health Research Insti tute of Santi ago (IDIS)., Santi ago de Compostela, Spain

Abstract

Background: Strain elastography (SE) allows quanti fying the degree of pancreati c fi brosis in CP. Two methods of 
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measuring pancreati c fi brosis by SE, the strain rati o (SR) and the strain histogram (SH) are available. No study has 
compared so far these two methods for the diagnosis of CP. Aim of our study was to evaluate the diagnosti c yield of 
SR and SH for non-calcifi c CP.

Methods: A prospecti ve, comparati ve study of the diagnosti c accuracy of SR and SH for CP was designed. Pati ents 
undergoing EUS for the evaluati on of CP were included. Pati ents with calcifying CP were excluded. Procedures were 
performed with linear echoendoscopes (Pentax 34J10, 38J10, and Fujifi lm 740UT) and the ultrasound system Ariett a 
850. Rosemont EUS criteria for CP were evaluated. An area of the pancreati c body (A) was selected for SR and SH 
measurement. A soft  extrapancreati c area was additi onally selected as reference area for SR (B), being the quoti ent 
B/A the SR result. Data are shown as percentages, mean (95%CI), and analysed by ANOVA and linear regression. The 
diagnosti c accuracy of SR and SH were evaluated using the Rosemont classifi cati on as the reference method. STARD 
criteria for studies of diagnosti c accuracy were followed.

Results: 141 pati ents were included (mean age 47 years, range 17-77, 62 males). 22 (15.6%) pati ents presented 
a normal pancreas, 65 (46.1%) indeterminate fi ndings for CP and 54 (38.3%) suggesti ve for CP. SR was 1.99 (1.85-
2.13), 3.18 (3.02-3.34), and 4.46 (4.16-4.75), and SH 146.63 (136.07-157.18), 101.09 (95.99-106.19), and 79.88 
(75.18-84.58) in normal pancreas, indeterminate and suggesti ve of CP, respecti vely (p<0.0001). Number of EUS 
criteria correlated signifi cantly with the degree of pancreati c fi brosis as evaluated by SR (r=0.768, p<0.0001) and SH 
(r=0.752, p<0.0001).  A SR > 2.33 showed sensiti vity of 94.2% and specifi city of 95.2% for the diagnosis of CP, with 
an area under the ROC curve of 0.982. Similarly, a SH <115 showed sensiti vity of 85.8% and specifi city of 100%, with 
area under the ROC curve of 0.965.

Conclusion: The quanti fi cati on of pancreati c fi brosis by SR and SH during pancreati c EUS-SE show a very high and 
similar diagnosti c accuracy in pati ents with suspected CP.

P-08-25
Timing of lumen-apposing metal stents removal in pancreati c fl uid collecti ons: could we 
go beyond?
Gianmarco Marocchi1,2, Serena Sti gliano1, Francesca Baldaro3, Francesco Maria Di Matt eo1

1Digesti ve Operati ve Endoscopy Unit, Fondazione Policlinico Universitario Campus Bio-Medico, Rome, Italy. 2Gas-
troenterology and Digesti ve Endoscopy Unit, Ospedale F. Spaziani, Frosinone, Italy. 3Unit of Gastroenterology and 
Digesti ve Endoscopy, Fondazione Policlinico Universitario Campus Bio-Medico, Rome, Italy

Abstract

Background: Lumen-apposing metal stents (LAMS) are becoming the mainstay treatment for pancreati c fl uid collec-
ti ons (PFC). A 4-weeks interval for LAMS removal has been suggested to avoid adverse events (AEs) such as buried 
stent and bleeding. However, recent evidence is changing this paradigm. Aim of the study is to evaluate the rate of 
AEs in pati ents with PFC undergoing LAMS removal < 4 weeks and > 4 weeks from placement.

Methods: Retrospecti ve study on pati ents underwent EUS-guided drainage of PFC with LAMS at Therapeuti c En-
doscopy Department of Campus Bio-Medico Hospital of Rome. PFC and LAMS features were collected. AEs were 
defi ned as bleeding, LAMS obstructi on and buried LAMS. Categorical variables were analysed by Fisher’s exact test, 
and conti nuous variables were analysed by Student’s t-test. P < 0.05 was considered signifi cant.

Results: From May 2018 to January 2023 fi ft y-fi ve pati ents with PFC were enrolled (60% (33/55) male; mean age 
60±15). 19/55 (34.5%) were located in the head of the pancreas. The 52.7% were larger than 80 mm. A 15x10 mm 
LAMS was used in 38/55 (69.1%) of the procedures. In the majority of the procedures (50/55), gastric access was 
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used. In 11/55 LAMS was dilated in the same session. During follow-up 4 AEs occurred (2 bleeding and 2 stent 
obstructi on) and half of them were before 4 weeks. The mean ti me of LAMS indwelling was 89 days. In 5 pati ents 
a LAMS migrati on was observed. The persistence of LAMS > 4 weeks was not associated with a higher risk of AEs. 
There was no diff erence in the rate of AEs in term of PFC size, LAMS dilati on and access site. The use of LAMS with 
calibre > 15 mm was associated with a higher risk of AEs (3/4 vs 35/51 p 0.02). There was no diff erence in terms of 
AEs occurrence with the mean age (57±13 vs 59±15 p 0.8) and the mean ti me of LAMS removal (181±118 vs 82±100 
p 0.06).

Conclusion: When needed, LAMS removal > 4 weeks appears to be as safe as LAMS removal within 4 weeks. How-
ever, further studies are needed to support these fi ndings.

P-08-26
Deep learning-based algorithm for PDAC metastasis predicti on on CT images
Nannan Xue1, Sergio Sabroso1, Xavier Merino2, María Muñoz3, Núria Malats1

1Geneti c and Molecular Epidemiology Group, Spanish Nati onal Cancer Research, Madrid, Spain. 2Sección de Ima-
gen Abdominal, Hospital Vall Hebrón, Barcelona, Spain. 3Sección de Radiología Abdominal, Hospital Ramón y Cajal, 
Madrid, Spain

Abstract

Background: Up to 52% of Pancreati c Ductal Adenocarcinoma (PDAC) pati ents are diagnosed with metastasis. Vi-
sual inspecti on of whole-body radiology image is currently the main method used by clinicians to determine the 
presence of metastasis. Predicti ng the presence of PDAC metastasis is crucial for stablishing a precision treatment. 
We aimed to build an arti fi cial intelligence algorithm to predict presence of metastases in PDAC pati ents based on 
primary tumour CT image analysis.

Methods: Contrast-enhanced CT images from 111 PDAC pati ents from two hospitals in Spain contributi ng to the 
PanGenEU study were manually segmented and randomly grouped into training and validati on set on cross-valida-
ti on. For each pati ent, the cross-secti on slices and their corresponding masks with the top 4 largest tumour area 
were retrieved and the tumour region was extracted automati cally. Subsequently, each image and its masks around 
tumour centre were rotated with a step 60° to generate the single pati ent ensembles. A powerful fusion deep learn-
ing model named PMPD (Pancreati c Tumour Metastasis Predicti on via Deep learning) was developed to predict the 
presence of metastasis accurately. Presence/Absence of metastases were predicted by the proporti on of extracted 
images classifi ed as metastasis by the PMPD and the cutoff  value was determined using the validati on set. We fur-
ther designed 3 basic deep learning models to comprehensively compare them with the PMPD.

Result: At the pati ent level, the PMPD model achieved a mean accuracy of 0.856 and a mean AUC of 0.851. When 
strati fi ed by the diff erent metastasis sites, the weight-average, micro-average, and macro-average were 0.919, 
0.919, and 0.942, respecti vely. When grouping pati ents according to the metastasis sites, the AUC of local and 
distance metastasis was 0.860 and 0.851, and the accuracy was 0.909 and 0.885, respecti vely. For tumours smaller 
than 2cm in size, the PMPD model had an AUC of 0.855 and an accuracy of 0.889.

Conclusion: The proposed model may represent a powerful tool for identi fying individuals with or without metas-
tasis using only the tumour image from their CT-scan, which could aid in the clinical management of PDAC pati ents.
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P-08-27
Dynamic contrast-enhanced ultrasound (D-CEUS) to predict biological behaviour in pan-
creati c cancer: monocentric study preliminary results
Matti  a Paratore1, Maria Elena Ainora1, Linda Galasso1, Giuseppe Capece1, Alberto Nicoletti  1, Marcantonio Negri1, 
Federica Vitale1, Gianenrico Rizzatti  2, Alberto Larghi2, Fabia Atti  li2, Matt eo Garcovich1, Laura Riccardi1, Antonio Gas-
barrini1, Lorenzo Zileri Dal Verme1, Maria Assunta Zocco1

1Internal Medicine and Gastroenterology Unit, CEMAD Digesti ve Disease Centre, Fondazione Policlinico Universi-
tario “A. Gemelli” IRCCS, Università Catt olica del Sacro Cuore, Rome, Italy. 2Digesti ve Endoscopy Unit, Fondazione 
Policlinico Universitario “A. Gemelli” IRCCS, Università Catt olica del Sacro Cuore, Rome, Italy

Abstract

Background: Pancreati c cancer (PC) is one of the most lethal tumours worldwide, and in 2030 it will become the 
second leading cause of cancer related death. Computed tomography (CT) and magneti c resonance imaging (MRI) 
are the gold standards to stage the disease. Nevertheless, these imaging modaliti es are unable to provide real-ti me 
informati on on biological characteristi cs of tumours, such as vascularity, which is proporti onal to angiogenesis, 
growth rate, and necrosis. Dynamic contrast-enhanced ultrasound (D-CEUS) is able to evaluate microvascular perfu-
sion in real ti me and provide quanti tati ve parameters. We aimed to evaluate the role of D-CEUS in characterisati on 
of PC. 

Methods: 38 pati ents with suspected PC were prospecti vely enrolled between October 2022 and March 2023. 
All pati ents underwent endoscopic ultrasound guided biopsy for histological diagnosis and CT or MRI for staging. 
According to these modaliti es, pati ents were divided into three categories: resectable PC (R-PC), locally advanced 
PC (LA-PC), and metastati c PC (M-PC). D-CEUS was performed the same day of lesion biopsy, and ti me-intensity 
parameters were compared among tumour categories. The diagnosti c performances of selected parameters were 
evaluated by receiver operati ng characteristi c (ROC) analysis.

Results: PC was diagnosed in 36 (94.7%) pati ents and classifi ed as R-PC, LA-PC and M-PC in 5 (13.9%), 13 (36.1%) 
and 18 (50%) pati ents, respecti vely. Among perfusion parameters, ti me to peak (TTP) showed a trend to increase 
in LA-PC pati ents (median 18.03 sec, interquarti le range [IQR] 14) compared to R-PC group (median 12.9 sec, IQR 
3.05)  (p = 0.05) and it was signifi cantly higher in LA-PC group compared to M-PC group (median 12.35 sec, IQR 4.08) 
(p = 0.03). A cut-off  value of 11.6 sec showed a good accuracy to disti nguish LA-PC from M-PC (area under the ROC 
curve = 0.74) with maximal specifi city (100%) but low sensiti vity (50%). 

Conclusion: Quanti tati ve perfusion parameters extracted from D-CEUS seem to be useful in disti nguishing the in-
vasiveness of PC. In parti cular, TTP, a parameter related to blood fl ow was higher in LA-PC compared to M-PC, sug-
gesti ng diff erent microvascular characteristi cs of the tumours. Further studies on larger populati on are needed to 
confi rm these fi ndings and explore the biological basis for this phenomenon.
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P-08-28
Clinical outcomes of endoscopic ultrasonography-guided transmural drainage with lu-
men apposing metal stent for peripancreati c fl uid collecti on
Hiroki Yonemura, Masaki Kuwatani, Shunichiro Nozawa, Kazuma Kishi, Kosuke Nagai, Ryo Sugiura, Kazumichi 
Kawakubo, Naoya Sakamoto
Department of Gastroenterology and Hepatology, Hokkaido University Hospital, Sapporo, Japan

Abstract

Background: Endoscopic ultrasonography-guided transmural drainage (EUS-TD) for peripancreati c fl uid collecti on 
(PFC) can be performed quickly and minimally invasively with the use of a novel fi stula-forming prostheti c material, 
lumen apposing metal stent (LAMS), which is now widely used. The purpose of this study was to clarify the current 
clinical outcomes of a LAMS. 

Methods: We performed a retrospecti ve study of pati ents who underwent EUS-TD with a LAMS for PFC between 
September 2019 and November 2022 at our hospital.

Results: Twenty-six pati ents were treated with a LAMS. The pati ent characteristi cs were as follows: male to female 
rati o, 16:10; median age, 66.5 years (20-89); PFC type: acute peripancreati c fl uid collecti on (APFC) 2, acute necroti c 
collecti on (ANC) 7, pancreati c pseudocyst (PPC) 9, walled-off  necrosis (WON) 4, and postoperati ve pancreati c fi s-
tula (POPF) 4.The procedure characteristi cs were as follows: transgastric route to transduodenal route rati o, 23:3; 
puncture sites: pancreati c head 9, pancreati c body 6, and pancreati c tail 11;  median maximum diameter of PFC was 
78.5 mm (42-200); median total procedure ti me was 19 minutes (9-37), and median ti me from puncture to LAMS 
placement was 3.5 minutes (2-5); technical success rate was 100% (26/26), and clinical success rate (cyst diameter 
reducti on and improvement in clinical fi ndings within 48 hours) was 84.6% (22/26). Pati ents without the 1st clinical 
success had their PFC treated by repeated direct endoscopic necrosectomy (DEN) or additi onal inserti on of another 
LAMS in 4 pati ents. The complicati on rate was 11.5% (3/26), and all cases were bleeding. They healed by interven-
ti onal radiology or endoscopic interventi on. The inserted LAMS was removed in 20 cases, and not removed in 6 
cases (impossible 4; death 2). No stent-related problems occurred in the unremoved cases.

Conclusion: EUS-TD by a LAMS is the fi rst choice for PFC because it is a safe and quick procedure with high drain-
age eff ect. Pati ents who require long-term implantati on of a LAMS should be carefully monitored for stent-related 
problems in the future.

P-08-29
Pancreati c steatosis: metabolic implicati ons and correlati on with ultrasound fi ndings
Sara Sofi a De Lucia, Enrico Celesti no Nista, Maria Assunta Zocco, Maria Elena Ainora, Laura Soldovieri, Tommaso 
Schepis, Antonio Pellegrino, Angelo Del Gaudio, Antonio Gasbarrini, Teresa Mezza
Department of Medical and Surgical Sciences, Università Catt olica Sacro Cuore, Fondazione Policlinico Universitario 
A. Gemelli IRCCS, Rome, Italy

Abstract

Background: Pancreati c steatosis (PS) is oft en associated with metabolic disorders, such as insulin resistance, type 
2 diabetes and obesity. PS is an increasing incidental fi nding, detected during abdominal ultrasound. Currently, the 
most reliable method to quanti fy pancreati c fat is magneti c resonance imaging (MRI). However, MRI is not cost-ef-
fecti ve for diagnosis and follow-up of PS. Our study aims to validate an ultrasound-based diagnosti c and staging 
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method for PS and to correlate the ultrasound degree of PS to early stages of metabolic disorders before diabetes 
occurrence.

Methods: A total of 26 non-diabeti c pati ents with ultrasound PS were recruited (mean age 55.1 yrs), 16 women and 
10 men. The average value of BMI was 29.33+/- 8.38 kg/m2. All subjects underwent a 2-h oral glucose tolerance test 
(75 g glucose) with measurements of glucose and insulin. We also esti mated beta-cell functi on through Dispositi on 
Index and Insulinogenic Index and insulin sensiti vity by Matsuda Index. Furthermore, pati ents underwent upper 
abdominal ultrasound with qualitati ve and semiquanti tati ve evaluati on of pancreati c and hepati c degree of adipose 
infi ltrati on.

Results: PS was present in 26.9% of the pati ents as mild, 69.2% as moderate, 3.8% as severe. Hepati c steatosis was 
present in 61.5% of the pati ents. Among all pati ents, 69.2% exhibited normal glucose tolerance (NGT) while the re-
maining 30.7% had impaired glucose tolerance (IGT). Within the NGT group, 5.5% displayed severe PS, 72.3% mod-
erate PS, 22.2% exhibited mild PS. Among the IGT group, 62.5% presented moderate steatosis, while 37.5%% mild 
steatosis. Our fi ndings did not reveal any signifi cant associati on between the degree of PS assessed by ultrasound 
and the metabolic parameters investi gated. Lastly, as the metabolic values worsened, any correlati on was found 
with pancreati c sti ff ness.

Conclusion: Pancreati c steatosis did not show correlati on with metabolic parameters worsening in a group of pa-
ti ents with NGT and IGF. Therefore, likely the onset of metabolic impact of pancreati c steatosis occurs in advanced 
stages of the disease. Thus, prediabeti c subjects require long-term follow-up to detect changes in PS with metabolic 
parameters worsening. Moreover, further studies in pati ents with diabetes are also necessary to understand if a 
higher degree of PS correlates with worse metabolic control.

P-08-30
Maintaining plasti c stent aft er metal stent removal is associated with less recurrence of 
peripancreati c collecti ons
Belen Agudo Casti llo, Elena Santos Perez, Antonio Pinto Da Costa, Mariano González-Haba Ruiz
Puerta de Hierro University Hospital Majadahonda, Madrid, Spain

Abstract

Background: Peripancreati c collecti ons (PC) represent potenti ally serious local complicati ons of acute pancreati ti s. 
Transmural endoscopic drainage using luminal appositi on metal stent (LAMS) is crucial in the sequenti al approach. 
The risk of recurrence aft er removal of the LAMS remains an unaddressed concern. The replacement of LAMS with 
transmural plasti c stent (PS) may potenti ally prevent this event.

Methods: Descripti ve, retrospecti ve and single-centre study, based on the prospecti ve registry of all PC drained with 
LAMS in a terti ary hospital between 2016 and 2022. Our objecti ve was to identi fy the factors related to recurrence 
of collecti ons.

Results: A total of 63 pati ents with PC underwent EUS-guided drainage using a LAMS during the study period. The 
fi nal cohort had a mean age of 59.53 +/- 14.31 years and 82% of pati ents were males. Aeti ologies of acute pancre-
ati ti s were: gallstones 52.4%, alcohol induced 17.4%, post-ERCP 4.8%, others 25.4%. Main indicati on for endoscopic 
drainage was infected walled-off  pancreati c necrosis (WON) in 39 pati ents (62%). The median size of collecti on was 
83 mm (48-229 mm). Pati ents were followed-up for a mean of 15.68 months and ti me to LAMS removal was 35 days. 
14 pati ents required also percutaneous drainage. 
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In more than half of the pati ents (35/63) PS was left  aft er removal of LAMS. Recurrence of PC occurred in 14 pa-
ti ents, 2 with PS and 12 without. In the univariate analysis it was observed that recurrence is signifi cantly lower in 
pati ents who maintain a PS (14% vs 85%, p < 0.05) and in pati ents who underwent dual modality drainage (both en-
doscopic and percutaneous) (p < 0.05). No complicati ons of long-term indwelling transmural stents were observed. 
Pati ents with asymptomati c recurrence (9/14) were managed conservati vely.

Conclusion: It is important to identi fy pati ents at high risk of recurrence of PC following removal of transmural 
stents. Maintaining a transmural plasti c stent aft er LAMS removal prevented recurrence of PC in this cohort. The 
small sample size and retrospecti ve nature are limitati ons of the current study. Further prospecti ve trials are re-
quired to compare the eff ect of replacing LAMS with a PS versus no plasti c stent on the incidence of recurrent PC.

P-08-31
Prognosti c value of preoperati ve CT scan derived body compositi on measures in resected 
pancreati c cancer
Giovanni Guarneri1,2, Nicolò Pecorelli1,2, Diego Palumbo3, Giulia Gasparini2, Andrea Betti  nelli2, Luana Genova2, Loren-
zo Provinciali2, Stefano Crippa1,2, Francesco De Cobelli3,2, Massimo Falconi1,2

1Pancreas Translati onal and Clinical Research Centre- San Raff aele Hospital, Milan, Italy. 2Vita -Salute San Raff aele 
University, Milan, Italy. 3Department of Radiology, San Raff aele Scienti fi c Insti tute, Milan, Italy

Abstract

Background: It is sti ll unclear if preoperati ve body compositi on may aff ect prognosis of pancreati c cancer pati ents 
undergoing surgery. The aim of the present study is to assess the extent to which preoperati ve body compositi on 
impacts on postoperati ve complicati on severity and survival in pati ents undergoing pancreatoduodenectomy for 
cancer. 

Methods: A retrospecti ve cohort study was performed on consecuti ve pati ents who underwent pancreatoduo-
denectomy with preoperati ve CT scan imaging available. Body compositi on parameters including total abdominal 
muscle area (TAMA), visceral fat area (VFA), subcutaneous fat area (SFA) and liver steatosis were assessed. Sarcope-
nic obesity was defi ned as a high VFA/TAMA rati o (>3.2). Postoperati ve complicati on burden was evaluated with the 
comprehensive complicati on index (CCI). 

Results: Overall, 371 pati ents were included in the study. At 90 days aft er surgery, 80 pati ents (22%) experienced 
major complicati ons. The median CCI was 20.9 (IQR 0-30). At multi variate linear regression analysis, preoperati ve 
biliary drainage, ASA score ≥3, fi stula risk score and sarcopenic obesity (37% increase; 95% CI 0.06-0.74; p=0.046) 
are correlated to increase CCI. Pati ents’ characteristi cs associated to sarcopenic obesity were: older age, male gen-
der, obesity and preoperati ve LS. At a median follow-up of 25 months (IQR 18-49), median disease-free survival 
(DFS) was 19 months (IQR 15-22). At cox-regression analysis, only pathological features were associated with DFS, 
while liver steatosis and other body compositi on measures did not show a prognosti c role. 

Conclusion: The combinati on of sarcopenia and visceral obesity was signifi cantly associated with increased com-
plicati on severity aft er pancreatoduodenectomy for cancer. Pati ents’ body compositi on did not aff ect disease free 
survival aft er pancreati c cancer surgery.
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P-08-33
Endoscopic papillectomy: a multi centre, retrospecti ve, nati onwide study aft er the stan-
dardisati on of the technique
Cecilia Binda1, Stefano Fabbri1, Alessandro Cucchetti  1, Massimiliano Muti gnani2, Andrea Tringali3, Roberto Di Mitri4, 
Alessandro Fugazza5, Romano Sassatelli6, Armando Gabbrielli7, Paolo Giorgio Arcidiacono8, Francesco Maria Di Mat-
teo9, Chiara Coluccio1, Marco Di Marco10, Cristi ano Spada11,3, Alberto Fanti n12, Claudio De Angelis13, Raff aele Mac-
chiarelli14, Francesco Perri15, Mauro Manno16, Luigi Cugia17, Alessandro Mussett o18, Lorenzo Dioscoridi2, Tommaso 
Schepis3, Daniela Scimeca4, Leonardo Da Rio5, Paolo Cecinato6, Stefano Francesco Crinò7, Alessandro Repici5, Ilaria 
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1Azienda Unita Sanitaria Locale della Romagna, Forlì-Cesena, Italy. 2Azienda Socio Sanitaria Territoriale Grande 
Ospedale Metropolitano Niguarda, Milano, Italy. 3Fondazione Policlinico Universitario Agosti no Gemelli IRCCS, Roma, 
Italy. 4A.R.N.A.S. Ospedali Civico Di Cristi na Benfratelli, Palermo, Italy. 5IRCCS Humanitas Research Hospital, Rozzano, 
Milano, Italy. 6Arcispedale Santa Maria Nuova di Reggio Emilia, Reggio Emilia, Italy. 7The Pancreas Insti tute, G.B. 
Rossi University Hospital, Verona, Italy. 8IRCCS Ospedale San Raff aele, Milano, Italy. 9Policlinico Universitario Campus 
Bio-Medico, Roma, Italy. 10Azienda Unita Sanitaria Locale della Romagna, Rimini, Italy. 11Fondazione Poliambulanza 
Isti tuto Ospedaliero, Brescia, Italy. 12Isti tuto Oncologico Veneto Isti tuto di Ricovero e Cura a Caratt ere Scienti fi co, 
Padova, Italy. 13Azienda Ospedaliero Universitaria Citt a della Salute e della Scienza di Torino, Torino, Italy. 14Azienda 
Ospedaliera Universitaria Senese, Siena, Italy. 15Ospedale Casa Sollievo della Soff erenza, San Giovanni Rotondo, 
Foggia, Italy. 16Azienda Unita Sanitaria Locale di Modena, Carpi, Modena, Italy. 17Azienda Ospedaliero-Universitaria 
di Sassari, Sassari, Italy. 18Azienda Unita Sanitaria Locale della Romagna, Ravenna, Italy. 19Isti tuto Mediterraneo per 
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Abstract

Background: In the last 20 years, endoscopic papillectomy (EP) has become the gold standard treatment for am-
pullary adenomas and early stage adenocarcinomas, thereby replacing surgical resecti on, which is burdened by 
higher rates of morbidity and mortality. However, the data supporti ng safety and effi  cacy of EP derive from multi ple 
retrospecti ve studies, that included procedures mostly performed before 2015, when fi rst guidelines on endoscopic 
management of AN were available. This had an impact on large variability in pati ent selecti on criteria and endoscop-
ic techniques, resulti ng in heterogenous outcomes. Therefore, the aim of our study is to provide data on effi  cacy 
and safety of this technique, by including consecuti ve pati ents treated aft er the standardizati on of this technique.

Methods: All pati ents who underwent EP at 19 Italian centres between January 2016 and December 2021 were 
included. Clinical success was defi ned by the complete endoscopic management of the neoplasm and any eventual 
recurrence found in the follow-up period. EP-related adverse events and recurrences were recorded.

Results: A total of 225 pati ents were included. The mean lesion’s size was 20 mm (5–80 mm). En bloc resecti on 
was possible in 72.5% of cases, with an overall R0 resecti on rate of 50.7%. During a mean follow-up period of 23.2 
months, recurrences were diagnosed in 17.2% of pati ents, 61.3% of which were successfully treated with an addi-
ti onal endoscopic treatment. Thus, clinical success was achieved in 76.7% of the cases. In multi variate analysis, R1 
resecti on, lesion size and histological diagnosis were predictors for recurrence. Intra-procedural bleeding occurred 
during 12.4% of EP. Post-EP adverse events (AE) occurred in 39.5% of pati ents, including delayed bleeding (20.9%), 
pancreati ti s (13.3%) and perforati on (2.2%). Complicati ons were mild or moderate in 88.9%, while the 11.1% were 
severe, according the ASGE Lexicon. No EP-related deaths were recorded.

Conclusion: The results of our study confi rm the effi  cacy of endoscopic papillectomy in the treatment of ampulla 
of Vater neoplasms in the current clinical practi ce. Most of recurrences were successfully endoscopically managed. 
However, even if performed by expert endoscopists, EP is a procedure associated with not negligible risk of compli-
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cati ons.

P-08-34
The use of a novel haemostati c pepti de gel in the management of walled-off  pancreati c 
necrosis (WOPN) drained using lumen apposing metal stents (LAMSs): a case series
Stefano Fabbri1, Cecilia Binda1, Alessandro Fugazza2, Chiara Coluccio1, Alessandro Repici2,3, Ilaria Taranti no4, Andrea 
Anderloni5, Carlo Fabbri1

1Azienda Unita Sanitaria Locale della Romagna, Forlì-Cesena, Italy. 2IRCCS Humanitas Research Hospital, Rozzano, 
Milano, Italy. 3Humanitas University, Rozzano, Milano, Italy. 4Isti tuto Mediterraneo per i Trapianti  e Terapie ad Alta 
Specializzazione, Palermo, Italy. 5Fondazione IRCCS Policlinico San Matt eo, Pavia, Italy

Abstract

Background: Bleeding is one of the most fearsome and frequent adverse event in case of EUS- guided drainage of 
WOPN using LAMSs and of direct endoscopic necrosectomy (DEN). When it occurs, its management is sti ll contro-
versial. In the last few years, a novel haemostati c pepti de gel has been introduced, expanding the toolbox of the en-
doscopic haemostati c agents. The aim of this case series was to evaluate safety and effi  cacy of this new haemostati c 
agent in preventi ng and controlling bleeding of WOPN drained using LAMS.

Methods: This is a multi centre, retrospecti ve pilot study from 3 high-volume centres in Italy, including all consecu-
ti ve pati ents treated with the novel haemostati c pepti de gel aft er LAMSs placement for the drainage of symptomat-
ic WOPN, between 2019 and 2022.

Results: A total of 10 pati ents were included. All pati ents underwent at least one session of DEN. Technical success 
of the applicati on of the haemostati c gel was achieved in 100% of pati ents. In 7 cases the haemostati c gel was 
placed for post-DEN bleeding preventi on, with 1 pati ent that experienced bleeding aft er DEN. In 3 cases, on the 
other hand, the haemostati c gel was placed for acti ve bleeding: 2 cases of oozing were successfully controlled with 
gel applicati on; instead, a massive spurti ng from a retroperitoneal vessel required subsequent angiography. No 
re-bleeding occurred. No gel-related adverse events were reported.

Conclusion: This novel pepti de gel could represent a promising haemostati c device both in preventi ng and managing 
acti ve bleeding aft er EUS-guided drainage of WON. Further prospecti ve studies are needed to confi rm its effi  cacy.

P-08-35
Fully versus parti ally-covered self-expandable metal stents for palliati on of distal malig-
nant biliary obstructi on: a meta-analysis.
Giuseppe Vanella1, Chiara Coluccio2, Alessandro Cucchetti  3, Roberto Leone1,4, Giuseppe Dell’Anna1, Paolo Giuff rida2,5, 
Carmela Abbati ello2,6, Cecilia Binda2, Carlo Fabbri2, Paolo Giorgio Arcidiacono1

1Pancreatobiliary Endoscopy and Endosonography Division, Pancreas Translati onal and Clinical Research Centre, 
IRCCS San Raff aele Scienti fi c Insti tute, Vita-Salute San Raff aele University, Milan, Italy. 2Gastroenterology and Diges-
ti ve Endoscopy Unit, Forlì-Cesena Hospitals, AUSL Romagna, Forlì-Cesena, Italy. 3Department of Medical and Sur-
gical Sciences - DIMEC; Alma Mater Studiorum - University of Bologna, Bologna, Italy. 4Internati onal MD Program, 
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Abstract

Background: For distal malignant biliary obstructi on (dMBO) self-expandable metal stents (SEMS) have shown im-
proved patency over plasti c stents. Whilst initi al data suggest that Covered versus Uncovered SEMS increase Time to 
Recurrent Biliary Obstructi on (TRBO), no data is available for Fully-Covered (FC) versus Parti ally-Covered (PC) design.

Methods: Pubmed, Scopus and Cochrane databases were screened from incepti on to January 2023 for all studies 
describing adult pati ents with dMBO, treated by endoscopic placement of FC or PC-SEMS and describing Adverse 
Events (AEs), Recurrences or TRBO for the specifi c stent subpopulati on. A random-eff ects meta-analysis was per-
formed following PRISMA checklist, reporti ng outcomes as pooled proporti ons or means [95% confi dence interval 
(95%CI)]. Sub-analyses restricted to 1) prospecti ve studies, 2) unresectable diseases, 3) pancreati c cancers were 
pre-planned. Heterogeneity and Publicati on bias were explored through I2 stati sti c and LFK index respecti vely. Stan-
dardised diff erences (d-values) were calculated between the two groups (CRD42023393965).

Results: From 1290 records, 62 studies (3327 pati ents with FC-SEMS and 2322 pati ents with PC-SEMS) were includ-
ed.Comparison of FC versus PC-SEMS showed negligible diff erences (d-values<0.1) in the rate of total AEs (12% vs. 
9.9%) and all specifi c adverse events, including cholecysti ti s (2.5% vs. 2.6%). In prospecti ve studies, total recurrenc-
es were similar between FC-SEMS (21.5% [16.8-26.5], I2=72.5%) versus PC-SEMS (25.6% [20.6-30.9], I2=84.5%), 
despite small diff erences (0.117-d-values-0.215) in the rate of ingrowth (0.2% vs 2.8%) favouring FC-SEMS and mi-
grati on (7% vs 4.3%) favouring PC-SEMS. These results were confi rmed amongst unresectable diseases, with even 
a small diff erence in total recurrences (30.7% versus 25.9%) favouring PC-SEMS. In prospecti ve studies, TRBO was 
esti mated to be longer for PC-SEMS (369 [290-449] days, I2=71.9%) versus FC-SEMS (219 [165-273] days, I2=93.3%; 
d-value=0.129 [small diff erence]), with consistent results in unresectable diseases 

Conclusion: FC-SEMS and PC-SEMS seem comparable in terms of AEs (including pancreati ti s and cholecysti ti s) and 
recurrences, as migrati ons of FC-SEMS are compensated by ingrowths of PC-SEMS. Despite high heterogeneity and 
small standardised diff erences, PC-SEMS showed longer patency in prospecti ve studies and amongst unresectable 
malignancies, potenti ally advising head-to-head comparison in this scenario.

P-08-36
Alternati on of MRI and EUS in pancreati c cancer screening could increase detecti on of 
both pancreati c and extra-pancreati c fi ndings
Ruggero Ponz de Leon Pisani1, Livia Archibugi1, Chiara Coluccio2, Piera Zaccari1, Cecilia Binda2, Maria Chiara Petrone1, 
Gemma Rossi1, Massimo Falconi3, Michele Reni4, Paolo Giorgio Arcidiacono1, Carlo Fabbri2, Gabriele Capurso1

1IRCCS San Raff aele, Unit of Pancreatobiliary Endoscopy and Endoscopic Ultrasound, Milan, Italy. 2Gastroenterology 
and Digesti ve Endoscopy Unit, Forlì-Cesena Hospitals, AUSL Romagna, Forlì, Italy. 3IRCCS San Raff aele, Pancreati c 
Surgery Unit, Milan, Italy. 4IRCCS San Raff aele, Oncology Unit, Milan, Italy

Abstract

Background: Screening policies in pancreati c ductal adenocarcinoma (PDAC) are currently restricted to research 
programmes dedicated to high risk individuals (HRIs), which could be also at risk of other extra-pancreati c neoplasia 
for their geneti c background. Our aim is to describe the pancreati c and extra-pancreati c fi ndings during follow-up in 
HRIs recruited in two centres of the Italian Registry of Families at Risk of Pancreati c Cancer (IRFARPC).

Methods: IRFARPC surveillance criteria include: FPC kindreds, geneti c chronic pancreati ti s, Peutz-Jeghers syndrome, 
Familial atypical multi ple mole melanoma (FAMMM), Lynch syndrome, mutati on of BRCA1/2, ATM or PALB2 with at 
least 1 relati ve aff ected by PDAC. Screening modality included magneti c resonance (MRI) with contrast or endoscop-
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ic ultrasound (EUS) performed yearly if no abnormaliti es requiring further diagnosti c study are found. We included 
pati ents recruited at two centres recording age at screening start, risk category, screening modaliti es, screening 
rounds and any pancreati c and extra-pancreati c fi nding.

Results: Sixty-fi ve pati ents were enrolled in the two centres. Mean age at surveillance start was 53,6 years; 43 
(66.2%) were FPC, 7 (10.8%) BRCA1/2 mutated, 1 (1.5%) Lynch syndrome, 5 (7.7%) FAMMM, 1 (1.5%) PALB2 mu-
tati on, 1 (1.5%) ATM mutati on, 1 (1.5%) Peutz-Jeghers syndrome, 6 (9.2%) geneti c chronic pancreati ti s. Pancreati c 
abnormaliti es at fi rst round were found in 69.2% of pati ents, including cysts (21.5%), chronic pancreati ti s (36.9%), 
solid lesions (3.1%) and Wirsung dilati on (1.5%). Extra-pancreati c abnormaliti es were found in 47.7% of pati ents 
during fi rst round, including benign lesions such as kidney and liver cysts (38.5%), liver and spleen angiomas (4.6%), 
liver FNH (1.5%), liver adenomas (1.5%), and those with malignant potenti al such as mammarian nodules (1.5%) 
and adrenal adenomas (1.5%). Pati ents with identi fi cati on of extra-pancreati c fi ndings had undergone in 70.9% of 
cases MRI and in 11.8% EUS (p<0.0001), while pati ents with pancreati c fi ndings had undergone in 24.4% of cases 
MRI and in 75.5% EUS (P<0.0001).

Conclusion: Whether HRIs undergoing screening programs should undergo EUS or MRI is debated. EUS seems to 
detect more frequently pancreati c alterati ons, while MRI could be opti mal for identi fi cati on of extra-pancreati c 
fi ndings. An alternati on of the two imaging modaliti es could be opti mal to improve detecti on of relevant fi ndings.

P-08-37
Training in EUS: current state of training modaliti es from a worldwide survey
Livia Archibugi1, Matt eo Tacelli1, Maria Chiara Petrone1, Michel Kahaleh2, Pietro Fusaroli3, Julio Iglesias-Garcìa4, Ga-
briele Capurso1, Paolo Giorgio Arcidiacono1

1Pancreato-biliary Endoscopy and EUS Division, IRCCS San Raff aele Scienti fi c Insti tute, Vita-Salute San Raff aele Uni-
versity, Milan, Italy. 2Division of Gastroenterology, Rutgers Robert Wood Johnson Hospital, New Brunswick, USA. 
3Gastroenterology Unit, Hospital of Imola, University of Bologna, Imola, Italy. 4Department of Gastroenterology and 
Hepatology, University Hospital of Santi ago de Compostela, Health Research Insti tute of Santi ago de Compostela 
(IDIS), Santi ago de Compostela, Spain

Abstract

Background: Endoscopic Ultrasound (EUS) is an advanced procedure requiring a formal and specifi c training. Cur-
rently positi on papers by American and European societi es for endoscopy (ASGE and ESGE) have been published on 
required training modaliti es, but data on the adopti on of such standards lack. Our aim was to describe the current 
state of training in EUS around the world, investi gate educati onal lacks and clarify expectati ons of trainees for their 
training period.

Methods: A survey was administered to Next-Generati on EUS Pre-Course 2023 parti cipants, all EUS trainees<40 
years of age. This comprehended 66 questi ons evaluati ng 5 topics: trainees demographic data and basic competenc-
es, training centres characteristi cs, training modaliti es adopted, acti viti es aft er the end of training period, trainees 
expectati ons and opinions. Survey responses were analysed using descripti ve stati sti cs.

Results: 114 EUS trainees replied from 5 conti nents (mostly from Europe); 59.9% males, 89.5% gastroenterologists 
(10.5% surgeons or internists). All trainees sati sfi ed the basic requirements for endoscopic and ultrasonographic 
skills. 29.5% of trainees were trained in centres with EUS volumes<10/week. In the majority of cases training was 
performed adopti ng mostly or only linear probes (67.9%), 79.5% of training were in centres were same-session 
EUS-ERCP could be performed and 67.3% of trainees believed that the same person should be trained in both 
procedures. In contrast to books, videos or conferences, phantom models and in-vivo/ex-vivo models were very 
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rarely used during training, and also considered not very useful as learning opportuniti es. 61.1% of trainees aimed 
to achieve during training a complete autonomy in diagnosti c EUS+FNA/FNB for all stati ons, plus at least an initi al 
approach to therapeuti c EUS. Most trainees affi  rmed that during training they expected more hands-on, therapeu-
ti c-EUS, FNA/FNB teaching on ultrasound machine and more focus on contrast/elastography skills.

Conclusion: EUS training around the world is variable and does not always respond to basic ASGE/ESGE sugges-
ti ons. A higher volume of hands-on procedures with FNA/FNB should be guaranteed during training. It should be 
discussed whether a basic training period in EUS should include also an initi al approach in therapeuti c EUS, as ex-
pected by trainees.

P-08-38
Endoscopic ultrasound-guided drainage of pancreati c fl uid collecti ons with two diff erent 
dedicated metal stents: a nati onwide, multi centre, propensity score-matched compari-
son
Chiara Coluccio1, Antonio Facciorusso2, Edoardo Forti 3, Germana De Nucci4, Roberto Di Mitri5, Thomas Togliani6, Lu-
igi Cugia7, Andrea Anderloni8, Ilaria Taranti no9, Carlo Fabbri1, Stefano Francesco Crinò10, I-eus group11

1Gastroenterology and Endoscopy Unit, Forlì-Cesena Hospitals, AUSL Romagna, Forlì, Italy. 2Secti on of Gastroenter-
ology, Department of Medical Sciences, University of Foggia, Foggia, Italy. 3Operati ve Endoscopy Unit, Niguarda Ca’ 
Granda Hospital, Milano, Italy. 4Department of Gastroenterology, Salvini Hospital, Garbagnate, Italy. 5Gastroenter-
ology and Endoscopy Unit, Arnas Civico Hospital, Palermo, Italy. 6Gastroenterology and Endoscopy Unit, ASST Carlo 
Poma, Mantova, Italy. 7Gastroenterology and Digesti ve Endoscopy Department, Azienda Ospedaliero Universitaria 
Sassari, Sassari, Italy. 8Endoscopy Unit, First Department of Internal Medicine, Fondazione IRCCS Policlinico San 
Matt eo, University of Pavia, Pavia, Italy. 9Endoscopy Service, Department of Diagnosti c and Therapeuti c Services, 
ISMETT, Palermo, Italy. 10Gastroenterology and Digesti ve Endoscopy Unit, The Pancreas Insti tute, University Hospital 
of Verona, Verona, Italy. 11Italian group, ., Italy

Abstract

Background: Management of peri-pancreati c fl uid collecti ons (PFCs) is oft en challenging. When indicated, Endo-
scopic ultrasound (EUS)-guided transluminal drainage is the fi rst choice of treatment and the introducti on of new 
dedicated stents represented a game changer. In parti cular Bi-Flanged Metal Stent (BFMS) and Lumen Apposing 
Metal Stent (LAMS), creati ng a stable fi stula between the gastrointesti nal wall and the target cavity, both reported 
high rates of technical and clinical success. The present study aimed to retrospecti vely evaluate the safety, technical 
and clinical success of the two diff erent dedicated metal stents for EUS-guided drainage of PFC.

Methods: Data from a large multi centre series of pati ents with PFCs treated with Hot-Axios and Nagi stents were 
retrieved among 30 Italian centres during a 5-year period. Rate of adverse events (AEs), technical, clinical success 
and collecti on recurrence were taken into account as outcome measures. To overcome biases owing to the diff erent 
distributi on of covariates among the two groups, a 1-to-1 match was created using propensity score analysis.

Results: Out of 476 pati ents underwent EUS-guided drainage of PFC, 386 were treated with Hot-Axios and 90 with 
Nagi stent, with a median follow-up of 290 days (95% CI 244 to 361). Propensity score matching allocated 84 pa-
ti ents in each group.  The two stents did not diff er in terms of AEs rate (13% versus 15%, p=0.29). Overall, 11 AEs 
were observed in the Hot-Axios group, of which three (3.5%) mild, four (4.7%) moderate, three (3.5%) severe and 
one (1.1%) fatal, whereas 13 AEs were registered in the Nagi group, of which three (3.5%), fi ve (5.9%), three (3.5%), 
and two (2.3%) mild, moderate, severe and fatal, respecti vely (p=0.63). Most common AE was bleeding (5.9% in 
both groups). Collecti on recurrence was observed in 4 cases aft er Hot-Axios (4.7%) and 3 cases (3.5%) aft er Nagi 
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stent (p=1.0). Technical and clinical success in the two groups were respecti vely 92% versus 95% (p=0.36) and 91% 
versus 94% (p=0.64).

Conclusion: Although literature is not univocal on which type of dedicated metal stent off ers the best outcome for 
EUS-guided PFC drainage, our study demonstrates that Hot-Axios and Nagi stents have comparable safety profi le 
with similar technical and clinical success rate.

P-08-39
Development and validati on of the SDLD-score: a simplifi ed tool to predict successful 
endoscopic papillectomy in ampullary lesions
Kien Vu Trung1, Christi an Heise2, Francesco Auriemma3, Einas Abou-Ali4, Aiste Gulla5, Sara Regner6, Sebasti en Gau-
joux7, Marcus Hollenbach1

1University of Leipzig Medical Centre, Leipzig, Germany. 2Marti n-Luther University Halle-Witt enberg, Halle, Germa-
ny. 3Humanitas Clinical and Research Hospital, Rozzano, Milano, Italy. 4Cochin Hospital, Descartes University, Paris, 
France. 5Lithuanian University of Health Sciences, Vilnius, Lithuania. 6Lund University, Lund, Sweden. 7Sorbonne 
University, Paris, France

Abstract

Background: Endoscopic papillectomy (EP) is a standard treatment for most non-invasive ampullary lesions (AL) 
and early ampullary cancers but advanced lesions require surgery. However, management of AL can be challenging, 
depends on local experti se and may lead to over- or undertreatment. We developed a score to identi fy best eligible 
pati ents for endoscopic or surgical treatment.

Methods: 575 pati ents who underwent EP fulfi lled the inclusion criteria without missing data. The cohort was split 
into a training set (416) and a validati on set (159) by random. In the training set predictors for incomplete resecti on 
(R1) were analysed by logisti c regression and incorporated to a score of four items. The score was validated in a 
separate independent cohort. Performance was esti mated by the area-under-the-receiver-operati ng-characteris-
ti c-curve (AUROC). 

Results: Size >30mm (odds rati o [OR] 4.3 (95%CI 1.8-10.3); p=0.001), high-grade dysplasia or invasive cancer (OR 
7.1 (95%CI 3.9-13.0); p<0.001)), laterally spreading lesion (OR 3.4 (95%CI 1.4-8.5); p=0.009) and dilati on of bile or 
pancreati c duct (OR 3.0 (95%CI 1.7-5.5); p<0.001) were identi fi ed as independent factors for incomplete resecti on 
(R1) and used to develop the SDLD score. AL not exceeding one item (0-1 points) had the highest R0-rate (training: 
90.7%; validati on: 89.5%). By fulfi lling at least two criteria R1-rate was signifi cantly increased (training: 55.7%; vali-
dati on: 51.4%; p<0.001). The AUROC was 0.834 in the training cohort and 0.763 in the validati on cohort.

Conclusion: The SDLD score accurately predicts incomplete resecti on in pati ents undergoing EP and may help to 
opti mize the decision process for endoscopic or surgical resecti on of AL.
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P-08-40
The clinical and procedure-related outcomes of endoscopic management of walled-off  
pancreati c necrosis
Dilara Turan Gökçe, Bülent Ödemiş, Amed Trak, Bayram Yeşil
Ankara Bilkent City Hospital, Ankara, Turkey

Abstract

Background: The conventi onal treatment for necroti zing pancreati ti s is surgical debridement, but this has a high 
morbidity and mortality rate. The use of endoscopic necrosectomy with repeated sessions of debridement and tube 
placement has increased in recent years. We aimed to present the experience of endoscopic drainage and necrosec-
tomy in pati ents who developed walled-off  pancreati c necrosis (WOPN).

Methods: The research included pati ents who underwent ERCP drainage for an infected WOPN or compression-re-
lated symptom between January 2015 and December 2021. Demographic, clinical, and procedure-related features 
and mortality were evaluated.

Results: A total of 53 pati ents with WOPN, consisti ng of 47 percent men (M/F: 25/28) with a median age of 52.4 
(min-max: 24–79) years, were recruited for clinical and technical success. The median follow-up ti me was 68.4 
(5–210) weeks. The most common cause in terms of aeti ology is biliary pancreati ti s (56.3%), followed by hypertri-
glyceridemia (11.3%), idiopathic pancreati ti s (11.3%), and chronic pancreati ti s (7.5%). WOPN localisati on is most 
common in the body-tail part (56.3%), and a disconnected duct was observed in 11 pati ents in the cholangiogram.

The localisati on of entry into the WOPN was determined as transgastric (n: 50) and transduedonal (n = 3). The 
total number of procedures performed on 53 pati ents was 244. Balloon dilatati on was applied to the orifi ce in 43 
pati ents. While direct and endoscopic necrosectomy was performed during the procedures, and dual modulati on 
(simultaneous endoscopic drainage and percutaneous drainage) was used for 11 (20.7%) pati ents. While vascular 
compression and thrombosis complicati ons were the most frequent side eff ects of WOPN, ascites owing to portal 
hypertension were noted in nine individuals. Fistulisati on of the colon in four people was another criti cal complica-
ti on. While the technical success rate was 96.2%, the clinical success rate was 90% in pati ents with technical success. 
A surgical necrosectomy was performed on 2 pati ents who were technically unsuccessful. The most common proce-
dure-related complicati on was stent migrati on (n:17), followed by stent occlusion (n:7), bleeding (n:6), perforati on 
(n:2), and pneumomediasti num (n:1). The mortality rate in the enti re study populati on was 5.6%.

Conclusion: The success of well-managed endoscopic pancreati c necrosectomy is at least as good as surgery.

P-08-41
Safety of early versus late endoscopic or percutaneous interventi ons in infected necroti z-
ing pancreati ti s - a systemati c review and meta-analysis
Cristi na Patoni1,2,3, Stefania Bunduc1,2,4, Levente Frim5, Stella-Ioana Popescu6, Dániel Sándor Veres7,8, Andrea Harnos7, 
Péter Hegyi7,9, Bálint Erőss7,10, Péter Jenő Hegyi7,10

1Carol Davila University of Medicine and Pharmacy, Bucharest, Romania. 2Centre for Translati onal Medicine, Semmel-
weis University, Budapest, Hungary. 3“Dr. Carol Davila” Central Military Emergency University Hospital, Bucharest, 
Romania. 4Fundeni Clinical Insti tute, Bucharest, Romania. 55Insti tute for Translati onal Medicine, Medical School, 
University of Pécs, Pecs, Hungary. 6Dr. Carol Davila” Central Military Emergency University Hospital, Bucharest, Ro-
mania. 7Centre for Translati onal Medicine, Semmelweis University, Budapest, Hungary. 8Department of Biophys-
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ics and Radiati on Biology, Semmelweis University, Budapest, Hungary. 9Division of Pancreati c Diseases, Heart and 
Vascular Centre, Semmelweis University, Budapest, Hungary, Budapest, Hungary. 10Division of Pancreati c Diseases, 
Heart and Vascular Centre, Semmelweis University, Budapest, Hungary

Abstract

Background: IPN (infected pancreati c necrosis) treatment experienced a signifi cant revoluti on in the past decades, 
yet the opti mal ti me of interventi on was not evaluated since the surgical era. We performed a systemati c review and 
meta-analysis to compare early vs delayed endoscopic or percutaneous drainage in IPN. 

Methods: A systemati c search was performed on PubMed, Embase, Cochrane, Scopus, and Web of Science from 
incepti on unti l 31st March 2022, without restricti ons. Eligible studies reported on diff erences in pati ents with IPN 
who underwent early drainage (<4 weeks) vs pati ents who had late interventi on (>4 weeks). We included both ran-
domised controlled trials (RCTs) and observati onal studies. Indicati on for drainage was IPN or persistent organ fail-
ure. The random-eff ects model esti mated pooled odds rati os (OR) and mean diff erences (MD) with 95% confi dence 
interval. Study protocol is registered on PROSPERO, CRD42022296711. 

Results: Out of 10141 records screened, we included seven in the meta-analysis. Two studies are RCTs, and fi ve are 
retrospecti ve cohorts. Our analysis revealed no signifi cant diff erences between the two groups for mortality rates 
[OR 0.95; 95%CI 0.52-1.72], for the incidences of new-onset organ failure [OR 0.91; 95%CI 0.26-3.13] bleeding [OR 
0.85; 95%CI 0.46-1.58], and the need for open surgery [OR 1.13; 95%CI 0.17-7.62] while the length of hospital stay 
(LOH) [MD 4.33; 95%CI -2.96- 11,62] and number of days in intensive care unit (ICU) [MD 1.55; 95%CI -18.20- 21.29] 
tended to be longer in the early drainage.

Conclusion: Our results suggest that while early endoscopic and percutaneous interventi on may not worsen the 
clinical outcomes they seem to be associated with prolonged LOH and ICU days.

P-09-07
Predicti on of margin-free resecti on following neoadjuvant treatment for pancreati c duc-
tal adenocarcinoma: a Bayesian model to predict R0 and R1 resecti on
Quoc Riccardo Bao1, Marzia Tripepi2, Giulia Lorenzoni1, Danila Azzolina1, Alessandro Giardino2, Paolo Regi2, Dario 
Gregori1, Roberto Girelli2, Gaya Spolverato1, Giovanni Butt urini2, Isabella Frigerio2

1University of Padova, Padova, Italy. 2Pederzoli Hospital, Peschiera del Garda (VR), Italy

Abstract

Background: R0 resecti on is sti ll the goal of surgical resecti on, however conventi onal staging is not reliable to de-
termine response to neoadjuvant therapy. A preoperati ve predicti ng model could be helpful in a clinical setti  ng, to 
identi fy pati ents with a higher chance to undergo R0 resecti on. We aimed to build a preoperati ve model to predict 
resecti on margin status aft er neoadjuvant treatment.

Methods: Pati ents undergoing curati ve-intent surgery for PDAC aft er any neoadjuvant treatment from 2010 to 2020 
were retrospecti vely analysed from the database of Pancreati c Surgery of Pederzoli Hospital. A Bayesian Logisti c 
regression model was esti mated for predicti ng the R1 status. The Bayesian approach was chosen because it allowed 
to incorporate our data about R status predictors, with prior data extracted from the previous literature. Model 
performance was evaluated calculati ng the Area Under the Curve (AUC) on the average posterior probability of R1.

Results: Overall, 205 pati ents underwent curati ve-intent resecti on following neoadjuvant treatment. Median age 
was 64(56-70), 100(48.8%) were female and 126(66.3%) received either FOLFIRINOX or gemcitabine+nab-paclitaxel. 
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Radiotherapy was administered to 52(25.4%) pati ents. Pancreati coduodenectomy was performed in 149(72.6%), 
distal in 49(23.6%) and total pancreatectomy 7(4.9%). R0 resecti on was achieved in 150(73.2%) of cases. In the fi nal 
predicti ve model, age at surgery (OR 1.03 95%CI 1.01-1.06), locati on on pancreati c neck (OR 2.79 95%CI 1.12-7.20), 
arterial abutment/encasement (OR 5.69 95%CI 3.83-8.50), and preoperati ve tumour size (OR 1.0.8 95CI 1.03-1.13), 
were directly associated with R1 status. ASA score (1.70 95%CI 0.78), serum CA19-9 normalizati on (OR 0.86 95%CI 
0.42-1.75) and venous abutment/encasement (OR 1.62 95%CI 0.78-3.45) were extracted from literature data. The 
model performance showed an AUC of 72%.

Conclusion: We provided a valid model to predict margin status aft er neoadjuvant treatment, which could help the 
clinicians to identi fy pati ents with higher chances for radical surgery. Since there are sti ll no clear indicati ons about 
the best pati ents to candidate to surgical resecti on following neoadjuvant treatment, the Bayesian approach’s add-
ed value is to match our experience and to take into account previous knowledge in the fi eld.

P-09-08
The choice of the most appropriate suture threads for pancreati c anastomoses on the 
basis of their mechanical characteristi cs
Michele Pagnanelli1, Francesco De Gaetano2, Gennaro Nappo3, Giovanni Capretti  3, Maria Laura Costanti no2, Ales-
sandro Zerbi3

1Humanitas Clinical and Research Centre, Humanitas University, Milano, Italy. 2Department of Chemistry, Materials 
and Chemical Engineering “Giulio Natt a”, Politecnico di Milano., Milano, Italy. 3Humanitas Clinical and Research 
Centre, Humanitas University., Milano, Italy

Abstract

Background: The choice of the most appropriate suture threads for pancreati c anastomoses may play an important 
role to reduce the incidence of Post-Operati ve Pancreati c Fistula (POPF). Literature on this topic is sti ll not conclu-
sive. The aim of this study is to analyse the mechanical characteristi cs of suture materials to fi nd the best suture 
threads for pancreati c anastomoses.

Methods: A single-axial electromagneti c actuati on machine was used to obtain the stress-deformati on relati onship 
curves and in parti cular to measure the Ulti mate Tensile Strength (UTS) and the Elasti c Modulus at 0-3% deforma-
ti on range (E0-3) of four diff erent suture materials (Poliglecaprone 25, Polydioxanone, Polyglacti n 910 and Polypro-
pylene) at baseline and aft er incubati on in saline soluti on, bile and pancreati c juice for 1, 3 and 7 days.

Results: At baseline Poliglecaprone 25 (UTS = 1721.1 MPa), Polydioxanone (UTS = 1726.3 MPa) and Polyglacti n 910 
(UTS = 1664.5 MPa) showed similar strength to the breaking point, Polyglacti n 910 revealed to be the sti ff er (E0-3 = 
7663.9 MPa) and Poliglecaprone 25 the less rigid (E0-3 = 789.3 MPa). Aft er 7 days of incubati on, all suture materials 
presented stati sti cally signifi cant variati ons between the baseline and the wet conditi ons, regardless of the type of 
liquid analysed. Polydioxanone and Polypropylene showed stable values of UTS and E0-3 in all conditi ons, main-
taining diff erent levels of strength but similar Young’s modulus. Polyglacti n 910 presented signifi cant UTS and E0-3 
variati ons between diff erent ti me intervals in any type of liquid analysed. Poliglecaprone 25 lost half of its strength 
in all biological liquids analysed but maintained low E0-3 values. 

Conclusion: The analysis of suture threads at baseline and aft er incubati on in bile and pancreati c juice revealed that 
Polydioxanone maintains stable UTS and E0-3 values in all conditi ons while Poliglecaprone 25 has the lowest E0-3, 
which could reduce the risk of lacerati ons of soft  ti ssues. These results showed that Polydioxanone and Poligle-
caprone 25 seem to be the best suture material to use for pancreati c anastomoses.
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Correlati on between infl ammati on, vascularizati on, adipocyte percentage and exocrine 
cell percentage at the resecti on margin and the postoperati ve pancreati c fi stula rate aft er 
distal pancreatectomy – a pilot study
Viola Palecek, Phillip Gärtner, Rouzanna Istvanff y, Helmut Friess, Elke Demir, Ihsan Ekin Demir
Klinik und Poliklinik für Chirurgie, Pankreasforschungslabor, Klinikum rechts der Isar, TU München, Ismaninger Stra-
ße 22, Munich, Germany

Abstract

Background: A postoperati ve pancreati c fi stula (POPF) is one of the most demanding complicati ons aft er distal 
pancreatectomy and related to several risk factors. Our aim was to examine whether the extend of vascularizati on, 
the severity of general and macrophage-driven ti ssue infl ammati on, the adipocyte percentage or the exocrine cell 
percentage at the parenchymal resecti on margin can be considered as risk factors for developing a POPF.

Methods: In this pilot study we included 23 pati ents aft er distal pancreatectomy, 10 of whom developed a POPF 
and 13 of whom did not. The paraffi  n-embedded pancreati c resecti on margin was processed with immunostaining 
anti bodies against CD45 (leukocytes), CD68 (macrophages), CD31 (vascularizati on) and panCK (acinar and ductal 
cells). With QuPath’s positi ve pixel count feature (Soft ware - Version 0.3), the slides were analysed. The results were 
related to the development of clinically relevant POPF according to the 2016 defi niti on of the ISGPS. Using a T-test, 
the area of specifi cally stained cells and the area of adipocytes as a percentage of the total ti ssue area was com-
pared between the two study groups for each staining.

Results: Regarding the CD45 stained ti ssues, the average area proporti on of the POPF-Group (M=0,0026; SD=0,0021) 
and the no POPF-Group (M=0,0038; SD=0,004) did not show any signifi cant diff erences (P=0,38). Tissues stained with 
CD68 anti body also showed no signifi cant diff erences (P=0,57) between the POPF-Group (M=0,0007; SD=0,0004) 
and the no POPF-Group (M=0,0009; SD=0,0014). Furthermore the CD31 stained ti ssues showed no signifi cant diff er-
ence (P=0,65) between the POPF-Group (M=0,0152; SD=0,0201) and the no POPF-Group (M=0,0189; SD=0,0179). 
Considering the Adipocyte percentage, the two compared groups POPF (M=0,1112; SD=0,1059) and no POPF 
(M=0,1226; SD=0,1083) did not show any signifi cant diff erence (P=0,8). And also in the ti ssues stained with PanCK 
we could not detect any signifi cant diff erences (P=0,54) comparing the POPF-Group (M=0,5538; SD=0,22) and the 
no POPF-Group (M=0,4927; SD=0,2392).

Conclusion: Even though we could not show any signifi cant infl uence of infl ammati on, vascularizati on, adipocyte 
percentage or exocrine cell percentage at the resecti on margin on the development of POPF aft er distal pancreatec-
tomy, these factors should sti ll not be completely neglected. Intending to understand their relevance more precisely, 
we are currently examining the ti ssues of additi onal pati ents.
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Novel approach for locally advanced pancreati c cancer surgery: arterial resecti on and 
reconstructi on fi rst, RO-pancreatectomy and vein resecti on second. Experience of 107 
arterial resecti ons
Viacheslav Egorov, Dzigasov Soslan, Pavel Kim, Alex Kolygin, Mikhail Viborny, Grigory Bolshakov, David Atayan, Tati -
ana Dakhtler
Ilyinskaya Hospital, Moscow, Russian Federati on

Abstract

Background: Modern results of neoadjuvant therapy have justi fi ed arterial resecti ons for locally advanced (LA) 
PDAC. Restricted space, excess of “fi xati on points”, signifi cant durati on of arterial and portal clamping are chal-
lenging conditi ons as for R0-pancreatectomy, so as for preventi on of liver or intesti nal ischemia in resecti ons of 
mesenteric or hepati c arteries with PV/SMV. Novel approach “Arterial Resecti on and Reconstructi on fi rst, Ro-pan-
createctomy and Vein Resecti on second” (АRR&(Ro+VR), can be a response on this challenge in majority of cases. 
With untouched venous infl ow, arterial resecti on and reconstructi on is safer before mobilizati on of the pancreas 
due to collaterals, which usually sacrifi ced during mobilizati on. Our aim was to assess safety and effi  cacy of PE+AR 
and АRR&(Ro+VR) method for LA-PDAC surgery.

Methods: Retrospecti ve analysis of 107 arterial resecti ons (AR), including 33 АRR&(Ro+VR), associated with 84 con-
secuti ve pancreatectomies(PE) (2009-2023yy).

Results: Mean OP ti me was 384±163min, mean blood loss - 351±196ml, rates of R0- and vein resecti ons – 91.5 and 
67%. Arteries resected were SMA(11), CA and hepati c(96) with branches, PD/DP/TP rate- 12%/53%/35%, morbidity 
65%, Dindo-Clavien>3-24%, DGE – 29%/ Mortality- n5 (6.5%): bleeding(3),MI(1),sepsis(1)), gastric and liver isch-
emia–n5(6.8%) and 0, POPF B/C-n21(24.6%). For PDAC (n56) median OS- 28 months, median DFS-20 months, over-
all 5-year survival-28%, for pati ents with more than 6 chemotherapy courses–35%. In all cases IOUS and ICG angi-
ography were obligatory technique for blood fl ow adequacy assessment. All the relapses, except four, were distant.

Conclusion: PE+AR can be a reasonable opti on for LA-PDAC pati ent selected by chemotherapy. АRR&(Ro+VR) ap-
proach can help to achieve R0-pancreatectomy and escape ischemic complicati ons during arterio-venous resecti ons.

P-09-12
How surgeon can proceed when vein reconstructi on in locally advanced pancreati c can-
cer seems impossible
Viacheslav Egorov1, Soslan Dzigasov1, Pavel Kim1, Alex Kolygin1, Mikhail Viborny1, Grigory Bolshakov1, David Atayan2, 
Tati ana Dakhtler1

1Ilyinskaya hospital, Moscow, Russian Federati on. 2Ilyinskaya Hospital, Moscow, Russian Federati on

Abstract

Background: Pancreati c cancer is considered locally advanced (LA-PDAC) if “SMV/PV are unreconstructi ble due to 
tumour involvement or occlusion”. Vein reconstructi on can be a criti cal point for LA-PDAC surgery, especially when 
all SMV tributaries involved. Our aim was to assess safety and effi  cacy of vein management during pancreatecto-
mies for LA-PDAC with involvement of all SMV tributaries.
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Methods: Retrospecti ve analysis of 94 pancreatectomies for LA-PDAC with 107 arterial and 69 vein resec-
ti ons(2009-2022).

Results: Vein resecti on were performed in 74% of pancreatectomies: PD/DP/TP rate-20%/45%/35%.  In 15 cases 
veins only were resected, in 47-arteries+veins, in 32–arteries only. PV-SMV reconstructi ons were done by direct 
anastomosis (n9), by patch (n9) and by graft  interpositi on (n12). Aft er resecti on of SMV with all the tributaries, 
reconstructi on was completed by PV-one of the intesti nal branches anastomosis (n21), IMV-SV anastomosis (n8) 
and without vein reconstructi on (n10). Mean OP ti me-355±154min, mean blood loss-330±170ml, rate of R0-resec-
ti ons–91.4% morbidity 63%,Dindo-Clavien>3-23%,DGE – 25%,POPF B/C-26%. Overall mortality-5.3%, nil -aft er vein 
resecti ons, 6.4% - artery+vein and 6.3% aft er arteries only resecti ons. There were no diff erence in morbidity and 
mortality in groups of arterial, vein and combined resecti ons, as well as in groups of diff erent vein reconstructi ons. 
Specifi c complicati on of SMV resecti on without reconstructi on was prolonged intesti nal edema in 5 cases. For PDAC 
(n71) median OS ws 29 months, median DFS-20 months, overall 5-year survival-29%, aft er more than 6 chemother-
apy courses–35%.

Conclusion: Pancreatectomies with vein resecti ons in some cases can be CT-planned and successfully completed 
without vein reconstructi on or by the anastomoses with SMV tributaries. Use of these techniques can reduce lim-
itati ons for surgery of LA-PDAC.

P-09-13
Pancreati c ductal hypertension is the main multi factor of developing severe diverse clin-
ical manifestati ons in pati ents with chronic pancreati ti s
Volodymir Klymenko1, Andrii Klymenko1, Andrii Steshenko2, Valery Tumansky1, Aleksander Zakharchuk1

1Zaporizhzhia State Medical University, Zaporizhzhia, Ukraine. 2Fakultná Nemocnica s Poliklinikou F.D. Roosevelta, 
Banskà Bystrica, Slovakia

Abstract

Background: In the development of chronic pancreati ti s (CP), alcohol aeti ology is dominant, while developing pan-
creati c hypertension is a classic component of the pathogenesis of this disease. Our aim was to show the eff ec-
ti veness of ti mely eliminati on of pancreati c ductal hypertension based on organ-preserving surgery, which saves 
functi onal reserve of the pancreas.

Methods: Pati ents (87) with alcoholic aeti ology CP with pancreati c ductal hypertension were operated on. All of 
them underwent a developed organ-preserving operati on: full longitudinal pancreti copapilloduodenotomy with 
isolated pancreati cojejunoduodenoanastomosis (split-pancreas technique). There were no lethal outcomes. Pa-
ti ents of the main group (41/52.9%) were operated on according to strict selecti on criteria: the presence of pancre-
ati c ductal hypertension (Wirsung duct 3-4 mm or more) and pain, decreased level of faecal elastase, but not lower 
than 150 mcg/g. The control group included pati ents (46/52.9%) who had previously been operated on according to 
the criteria of severe pain syndrome, signifi cant expansion of the Wirsung duct (5-7 mm or more) and other severe 
clinical manifestati ons. The examinati on included EUS, CT, MRI, endogenous insulin, parathyroid hormone, CA 19-9, 
faecal elastase; determinati on of type IV collagen, a-SMA positi ve stellate cells; quality of life in the long term was 
studied based on the QLQ-C30 and EORTC QLQ PAN-28 questi onnaires.

Results: In 38 (92.7%) pati ents of the main group in the long-term period (up to 5 years), the level of exocrine func-
ti on remained at the preoperati ve one, there was no pain syndrome, the quality of life corresponded to healthy 
people’s. In all pati ents of the control group, despite absence of pain, there was low level of the exocrine functi on 
of the pancreas, which correlated with low level of quality of life.
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Conclusion: In CP pati ents with pancreati c ductal hypertension, earlier surgical treatment is required according to 
the proposed criteria to maintain the functi onal reserve of the pancreas and high level of quality of life.

P-09-14
P-suPAR may refl ect the infl ammatory response aft er pancreati c surgery
Anu Aronen1, Janne Aitt oniemi2, Reett a Hutt unen1, Antti   Siiki1, Anne Anti la1, Juhani Sand1, Johanna Laukkarinen1

1Tampere University Hospital, Tampere, Finland. 2Fimlab Laboratories, Tampere, Finland

Abstract

Background: Surgery related soft  ti ssue trauma can acti vate infl ammatory cascade that leads to possible subsequent 
complicati ons. Plasma soluble urokinase-type plasminogen acti vator receptor (P-suPAR) is a biomarker elevated by 
several infl ammatory conditi ons. P-suPAR is shown to remain unchanged in pati ents with bacteraemia despite of 
surgery, and in pati ents undergoing coronary bypass surgery. Elevated levels have shown to predict postoperati ve 
complicati ons aft er major non-cardiac surgery. The purpose of this study was to measure P-suPAR values of pati ents 
undergoing pancreati c surgery procedure to investi gate the infl ammatory response and predicti on of complicati ons.

Methods: One hundred seventy-six pati ents planned to undergo pancreati c surgery for suspected malignant or 
premalignant lesion were recruited. Comorbiditi es, preoperati ve laboratory values, postoperati ve complicati ons 
and fi nal histopathology were registered. P-suPAR values were analysed preoperati vely, and on postoperati ve days 
(POD) 1 and 3.

Results: Seventeen pati ents did not undergo pancreati c resecti on due to a metastasized or advanced disease. 133 
pati ents [median age 67 (range 33-84) years, 50% male] underwent a pancreati c resecti on (85 pancreati coduo-
denectomies, 26 distal pancreatectomies, 22 total pancreatectomies). P-suPAR values decreased signifi cantly on 
postoperati ve days 1 [median 3.2 (IQR 2.5-3.9) ng/mL; p<0.001] and 3 [3.2 (2.7-4.1) ng/mL; p<0.001] compared to 
preoperati ve values [3.7 (3.1-4.7) ng/mL], unlike CRP or white blood cell count (WBC). Furthermore, P-suPAR on 
POD 1 was signifi cantly lower in pati ents who developed a postoperati ve pancreati c fi stula (POPF) [2.6 (2.1-3.4) ng/
mL] compared to pati ents without POPF [3.2 (2.6-3.8) ng/mL; p=0.007]. Similar decreases in P-suPAR values were 
seen in postoperati ve acute pancreati ti s (POAP) [2.5 (2.2-3.5) ng/mL] vs. no POAP [3.2 (2.7-3.9) ng/mL; p=0.027] 
and surgical site infecti on (SSI) [2.7 (2.3-3.7) ng/mL] vs. no SSI [3.3 (2.8-3.8) ng/mL; p=0.017].

Conclusion: P-suPAR level in POD 1 aft er pancreati c surgery is signifi cantly lower in pati ents who develop POPF, 
POAP or SSI. P-suPAR is also decreased aft er pancreati c resecti on in all operated pati ents. This diff ers from previous 
fi ndings aft er non-pancreati c surgery. Low P-suPAR levels may possibly be explained by stronger compensatory 
anti -infl ammatory mechanisms following the initi al infl ammatory reacti on aft er surgical trauma. This type of infl am-
matory profi le is enti tled to further investi gati on and interest.
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P-09-15
The devil is not as black as he is painted: establishing a pancreati c surgery programme
Viacheslav Kopetskyi1, Inesa Huivaniuk1, Vitaliy Kryzhevskyi1, Viktor Chervoochenko2, Dmytro Pishak2

1Nati onal cancer insti tute, Kyiv, Ukraine. 2Mykolaiv regional cancer centre, Mykolaiv, Ukraine

Abstract

Background: Right sided pancreati c resecti on and pancreatectomy are complex and challenging surgeries, which 
require specialized experti se and infrastructure. These can be a serious obstacle in establishing a pancreati c surgery 
programme at a hospital where these types of procedures were never performed before during its fi ft y years history.

Methods: The pati ents who underwent surgical treatment with curati ve intent for right sided pancreati c lesions 
from the beginning of the programme in January, 2021, were identi fi ed in the database. The demographic and 
postoperati ve data were analysed. Descripti ve stati sti cs were used to summarize data. The experienced pancreati c 
surgeon from a high volume centre was present during all operati ons and there was an opportunity for telemed 
consultati on during all postoperati ve courses of pati ents.

Results: 10 pati ents were found to be candidates for Whipple procedure or total pancreatosplenectomy. Among 
them 8 (80%) pati ents had pancreati c head lesions, 2 (20%) - papilla of Vater cancer. We performed 7 Whipples and 
3 total pancreatosplenectomies. The median operati ve ti me was 210 (IQR 195-215) minutes. The median blood 
loss was 150 ml (100 - 200). The mean ICU stay was 2.2±0.9 days, and mean POS was 13.5±7.7 days. Postoperati ve 
complicati ons grade ≥IIIA occurred in 1 case and no one died during 30 days of follow up. No new equipment or ad-
diti onal fundings were needed to perform major pancreati c resecti ons in the setti  ngs of the hospital where it never 
was done before. Radiological service provided an opportunity to do CT scan 24\7.

Conclusion: It is feasible to perform pancreati c surgeries with a low rate of complicati ons and mortality in a centre 
with no prior experience. Our fi ndings suggest that with dedicati on and a commitment to excellence, hospitals can 
provide high-quality care for pati ents with pancreati c lesions. Further studies with larger sample sizes and longer 
follow-up periods are needed to confi rm these fi ndings and assess the long-term outcomes of pancreati c surgery 
programmes at medical faciliti es with limited experience.

P-09-16
Personalised step-by-step surgical treatment of acute necroti zing pancreati ti s with prior-
ity use of minimally invasive interventi ons
Igor Khomiak, Volodymyr Kopchak, Oleksandr Rotar, Ivan Tereshkevich, Liudmyla Pererva, Oleksandr Lytvyn, Andrii 
Khomiak, Andrii Malyk, Serhii Motelchuk
Shalimov’s Nati onal Insti tute of Surgery and Transplantati on, Kyiv, Ukraine

Abstract

Background: Despite the huge progress in the understanding of pathogenesis of acute necroti zing pancreati ti s 
(ANP) mortality and complicati on rates in it severe form remain high. Our purpose was to improve the effi  cacy of 
treatment of pati ents with ANP by implementi ng personalised tacti c of surgical interventi ons.

Methods: The analysis of the treatment results of 1047 pati ents with ANP who underwent treatment with applica-
ti on of the elaborated approach has been carried out. Step-up minimal invasive approach was applied to pati ents 
with acute necroti c collecti on and liquefacti ve walled-off  pancreati c necrosis, whereas in cases of solid walled-off  
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pancreati c necrosis we preferred one-step necrosectomy technique. Control group consisted of 182 pati ents to 
whom standard surgical treatment was applied. The following parameters were collected for each episode: length 
of hospital stay, mortality, occurrence of organ failure and local complicati ons.

Results: Percutaneous interventi ons under the control of ultrasonography were performed in 402 (40.28%) pa-
ti ents, in 143 cases puncture and sanitati on of the pathological focus was performed under the control of endoscop-
ic ultrasound (EUS). Selecti ve mini laparotomy and mini lumbotomy interventi ons were performed in 47 (4.49%) 
persons with limited localized focal lesions. In 21 pati ents with extended parapancreati c necrosis video-assisted 
retroperitoneal debridement (VARD) through the nephroscope was performed. Necessary for wide laparotomic 
interventi ons occurred in 20.92% and in in 7.55% we have to repeat them. Mortality in the main group of pati ents 
was 9.36% which was signifi cantly lower than in control group.

Conclusion: Personalised approach by applicati on of mini invasive interventi ons depending from clinical and mor-
phological variants of disease improves the results of surgical treatment of ANP.

P-09-18
Whole 16S rRNA sequencing of the oral microbiome predicts postoperati ve pancreati c 
fi stula – a prospecti ve observati onal cohort study
Christoph Ammer-Herrmenau1, Catharina Lingens1, Cathleen Heuer1, Charlott e Ratei1, Jacob Hamm1, Soeren Buch-
holz1, Azadeh Azizian2, Michael Ghadimi2, Volker Ellenrieder1, Albrecht Neesse1

1Gastroenterology, gastrointesti nal Oncology and Endocrinology, University Medical Götti  ngen, Götti  ngen, Germany. 
2Department of General, Visceral and Paediatric Surgery, University Medical Centre Götti  ngen, Götti  ngen, Germany

Abstract

Background: Postoperati ve pancreati c fi stula (POPF) is a common and potenti ally severe complicati on following 
pancreas surgery. To date there is no predictor anti cipati ng the occurrence of POPF. Recently, the orointesti nal mi-
crobiome was found to have a great impact on pancreati c cancer and infl ammatory pancreati c diseases. We aim to 
prospecti vely evaluate the orointesti nal microbiome as predictor for POPF aft er surgery.

Methods: In an observati onal cohort study, 105 pati ents were recruited prospecti vely before planned pancreas sur-
gery. Hereby, buccal, and rectal swabs were collected (in total 204 samples). Aft er excluding pati ents with delayed 
surgery (> 1 week aft er recruitment), neoadjuvant chemotherapy and pancreatectomy as well as all samples that 
had not reached the desired sequencing depth, 74 buccal and 70 rectal samples (n= 74) were included in subse-
quent analysis. Microbial compositi on was detected by using Oxford Nanopore Technologies. For buccal samples 
16S rRNA sequencing and for rectal swabs metagenomic sequencing was performed.

Results:  Swab-based buccal classifi ers performed much bett er than rectal swabs with pati ents having type B or C 
fi stula (rPOPF; n=19) compared to pati ents with biochemical leak (BL) or no fi stula (nPOPF; n=56). Signifi cant dif-
ferences between groups were detected for β-diversity (unweighted UniFrac, p-value = 0.003) and α-diversity (ob-
served species, p-value = 0.004) in buccal but not in rectal swabs. Notably, even aft er considering of 67 potenti ally 
confounding variables, the results remain signifi cant (p-value = 0.043). Interesti ngly, the BMI was the most obvious 
confounding factor. Four species were found to be diff erenti ally abundant in the rPOPF group: Streptococcus goron-
dii, Gemella haemolysans, Haemophilus parainfl uenzae, Gemella sanguinis. Building a model with these species and 
the BMI resulted in an AUROC of 93.9 %.

Conclusion: Our results show that POPF can be robustly predicted by the oral microbiome in combinati on with BMI.
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P-09-19
From the operati ng room to the biomedical engineering laboratory: preliminary results 
for the mechanical characterisati on of the pancreati c ti ssue
Michele Pagnanelli1,2, Francesco De Gaetano3, Gennaro Nappo4,5, Giovanni Capretti  4,5, Maria Laura Costanti no6, Ales-
sandro Zerbi4,5

1Pancreati c Surgery Unit, Humanitas Clinical and Research Centre - IRCCS, Rozzano, Milan, Italy. 2Humanitas Univer-
sity Department of Biomedical Sciences, Rozzano, Pieve Emanuele, Milan, Italy. 3Department of Chemistry, Mate-
rials and Chemical Engineering “Giulio Natt a”, Politecnico di Milano., Milan, Italy. 4Pancreati c Surgery Unit, Huma-
nitas Clinical and Research Centre - IRCCS, Rozzano., Milan, Italy. 5Humanitas University Department of Biomedical 
Sciences, Rozzano, Pieve Emanuele., Milan, Italy. 62. Department of Chemistry, Materials and Chemical Engineering 
“Giulio Natt a”, Politecnico di Milano., Milan, Italy

Abstract

Background: Post-operati ve pancreati c fi stula (POPF) is the major cause of morbidity and mortality in pancreati c 
surgery. This work is part of a wide project aimed to create a realisti c phantom of pancreati c ti ssue which could help 
surgeons to improve their experti se to perform pancreati c anastomosis and reduce the incidence of POPF. For this 
reason, it is fundamental to obtain a mechanical characterisati on of the pancreati c ti ssue and the main pancreati c 
duct, in order to create a syntheti c phantom as realisti c as possible.

Methods: This study results from a close synergy between the Department of Chemistry, Materials and Chemical 
Engineering “Giulio Natt a” of Politecnico di Milano and the Pancreati c Surgery Unit of Isti tuto Clinico Humanitas. 
Samples of human pancreati c ti ssue are retrieved during pancreati c resecti ons and tested using a bioindenter ma-
chine (UNHT³ Bio, Anton Paar GmbH) a device for measuring local mechanical properti es of soft  and biological sam-
ples.  The elasti c modulus is calculated from the loading part of the indentati on curve using Hertz’s model, which is 
more appropriate for biological materials.

Starti ng from the results obtained, a 3D printi ng and polymer molding could be used to reproduce the anatomical 
details and viscoelasti c properti es of human pancreas.

Results: Starti ng from forces and displacements measured during indentati on tests, the Hertz’s model are used to 
calculate the Elasti c modulus (EHz) of the pancreati c ti ssue. The ti ssues show a viscoelasti c behaviour typical of all 
biological ti ssues, with an average EHz = 1 ÷ 3 kPa. There is also a decrease in the mechanical properti es (EHz mod-
ulus) when the tests are carried out 24 hours aft er the retrieved.

Conclusion: A phantom which maintains the viscoelasti c properti es of real human pancreas would enable surgeons 
to improve their technical skills and shorten their learning curve to perform pancreati c anastomosis in the most ap-
propriate way, with the reducti on of the incidence of POPF. Our preliminary results aim to show how soft  a material 
that wants to replicate the mechanical behaviour of the human pancreas should be in order to customize a realisti c 
pancreati c syntheti c ti ssue.
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P-09-21
Infl uence of perioperati ve care factors on morbidity of pancreatoduodenectomy
Pavel Skalicky1,2, Katerina Knapkova3,2, Jana Tesarikova1,2, Michal Gregorik1,2, Dusan Klos1,2, Marti n Lovecek1,2

1Univesity Hospital Olomouc, Department of Surgery I, Olomouc, Czech Republic. 2Palacky University Olomouc, De-
partment of Surgery I, Olomouc, Czech Republic. 3Univesity Hospital Olomouc, Department of Anesthesiology, Re-
suscitati on and Intensive Care, Olomouc, Czech Republic

Abstract

Background: Pancreatoduodenectomy (PD) is a major surgical procedure with a high risk of complicati ons. The aim 
of this study is to analyse our own cohort of pati ents to evaluate the impact of perioperati ve care factors on mor-
bidity and mortality in pati ents undergoing PD.

Methods: The prospecti vely maintained database included pati ent demographic, histopathological, perioperati ve 
and postoperati ve data including perioperati ve care factors (preoperati ve nutriti onal preparati on, albumin level, 
perioperati ve infusion therapy, early initi ati on of parenteral nutriti on, total cumulati ve fl uid balance in the fi rst 3 
postoperati ve days). The infl uence of individual factors on the incidence of postoperati ve complicati ons assessed 
according to the Clavien-Dindo classifi cati on, the incidence of pancreati c fi stula (POPF), postpancreatectomy haem-
orrhage (PPH) and delayed gastric emptying (DGE) was then analysed in the whole cohort.

Results: A total of 133 pati ents were included in the study, 80 (60.2%) males and 53 (39.8%) females, median age 
was 64.2 years. Severe morbidity (Clavien-Dindo III-V) occurred in 28 (21.1%) pati ents, POPF in 23 (17.3%), PPH in 12 
(9.0%) and DGE in 34(23.6%) pati ents. The median length of hospitalizati on was 14 days. In univariate analysis, there 
was a stati sti cally signifi cant associati on of major morbidity and incidence of POPF and PPH with pancreati c duct 
width, durati on of surgery, pati ent weight, and total cumulati ve fl uid balance in the fi rst 3 postoperati ve days. The 
dynamics of CRP levels in the fi rst 3 postoperati ve days (cut-off  187 mg/l) proved to be a suitable predicti ve marker 
for early detecti on of postoperati ve complicati ons.

Conclusion: Perioperati ve care factors are important in infl uencing the morbidity of pancreati c resecti on proce-
dures. Restricti on of perioperati ve intravenous fl uid administrati on, implementati on of the ERAS protocol for pre-
habilitati on - improving nutriti onal status by sipping, as well as early response to CRP elevati on and dynamics in the 
fi rst postoperati ve days seem to be appropriate tools to reduce morbidity and mortality.

P-09-22
Liver cirrhosis increases mortality in pati ents undergoing pancreati coduodenectomy: a 
systemati c review and meta-analysis
Emmanouil Psalti s, Sheila Lee, John Hammond, Sanjay Pandanaboyana
Department of HPB and Transplant Surgery, Freeman Hospital, The Newcastle-upon-Tyne Hospitals NHS Foundati on 
Trust, Newcastle-upon-Tyne, United Kingdom

Abstract

Background: Liver cirrhosis (LC) has been traditi onally considered a contraindicati on for major gastrointesti nal pro-
cedures due to the associated morbidity and mortality in the postoperati ve period. The aim of this systemati c re-
view was to review the evidence on the impact of preoperati ve LC on post-pancreatoduodenectomy (PD) outcomes.

Methods: A literature review was performed on PUBMED, MEDLINE, EMBASE databases to identi fy studies that 
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assessed postoperati ve outcomes in pati ents with and without LC following PD. The meta-analysis was performed 
according to the PRISMA guidelines and a Mantel-Haenszel random eff ect model was used. The primary outcome 
was mortality following PD. The secondary outcomes included post-pancreatectomy haemorrhage (PPH), postoper-
ati ve pancreati c fi stula (POPF), delayed gastric emptying (DGE), bile leak, ascites, and liver failure (LF).

Results: Six studies and a total of 985 pati ents (cirrhoti cs 182, non-cirrhoti cs 803) who underwent PD were includ-
ed. According to Child-Pugh classifi cati on, 146 pati ents were Child-Pugh A, and 36 pati ents were Child-Pugh B. The 
indicati ons for PD in the LC group were pancreati c adenocarcinoma (18.1%), chronic pancreati ti s (10.4%), ampullary 
and periampullary tumours (7.7%), bile duct adenocarcinoma (1%) and other pathology. There was no diff erence in 
age and sex distributi on between both groups. The hospital mortality rate was signifi cantly higher in the cirrhoti c 
pati ents compared to those in the control group (7.7% vs 1.7%) (OR 7.91, 95% CI 6.49 - 9.64, p=0.005). There was 
no stati sti cally signifi cant diff erence between the two groups in PPH (OR 1.24, 95% CI 0.48 - 3.20, p=0.583), POPF 
(OR 1.51, 95% CI 0.79 - 2.88, p=0.153), DGE (OR 1.21, 95% CI 0.58 - 2.53, p=0.463), bile leak (OR 1.50, 95% CI 0.73 
- 3.07, p=0.196). The cirrhoti c pati ents had a higher risk of developing ascites (24.7% vs 0%) (OR 37.58, 95% CI 8.42 
- 167.65, p=0.0045) but the there was no diff erence in the development of LF between the two groups (5.5% vs 0%) 
(OR 22.59, 95% CI 0.54 – 949.55, p=0.07). There was higher risk of re-operati on in the LC group compared to the 
control (17.7% vs 8.8%), but the diff erence was not stati sti cally signifi cant (OR 22.59, 95% CI 0.54-949.55, p=0.070).

Conclusion: Liver cirrhosis is associated with a signifi cantly increased risk of mortality post-pancreatoduodenecto-
my.

P-09-23
Laparoscopic vs. open distal pancreatectomy - a single centre experience
Carsten Jäger1, Rüdiger Göß1, Ilaria Pergolini1, Okan Safak1, Alexander Novotny1, Helmut Friess1, Güralp O. Ceyhan2, 
Ihsan Ekin Demir1

1Department of Surgery, Klinikum rechts der Isar, Technical University of Munich, Munich, Germany. 2Department of 
General Surgery, HPB-Unit, School of Medicine, Acibadem Mehmet Ali Aydinlar University, Istanbul, Istanbul, Turkey

Abstract

Background: Comparison of open (ODP) and laparoscopic distal pancreati c resecti on (LDP) to assess the safeness 
of LDP.

Methods: Between 04/2015 and 09/2022 a total of 196 pati ents (159 ODP and 37 LDP) who underwent distal pan-
createctomy at the Department of Surgery, Klinikum rechts der Isar, Technical University of Munich, were included. 
Clinicopathological data were analysed to compare the clinical outcome between both groups.

Results: There was no signifi cant diff erence in the pancreati c fi stula rate aft er LDP vs. ODP, although there was a 
trend toward a higher rate of Grade B/C fi stula aft er of LDP (Grade B/C-Fistula 43.2% (LPD) vs. 29.5% (OPD) and no/
biochemical fi stula 56.8% vs. 70.7%, p=0.08). Complicati on rates according to Clavien-Dindo-classifi cati on (CDC) 
were similar (CDC ≥ 3, 35.1% vs. 39%) in both groups. Operati on ti me was also comparable with 251 (ODP) vs. 237 
(LDP) minutes, p=0.14. Hospital stay was signifi cantly shorter in LDP group (12.5 vs. 15 days, p=0.04). Splenectomy 
rate was high in both groups with no diff erence (91.1% (OPD) vs. 92.6% (LDP) (p=1.0). There were also no diff erence 
in the age and sex of the included pati ents. Pati ents with pancreati c cancer were mostly oft en operated in open 
procedures (54.1% vs. 13.5%, p<0.001). NET and Cysti c tumours were the most common diagnosis in LDP cohort 
(70.2%). In 8 cases, the laparoscopic procedure was converted to open approach. The diagnosis in these 8 cases 
were PDAC (2), NET (1), chronic pancreati ti s (1) and cysti c tumours (4). In this cohort, three pati ents developed type 
B fi stula and one pati ent developed bile leakage, while the remaining 4 pati ents had no clinically relevant complica-
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ti ons. Causes for conversion were adhesions (2), tumour/cyst size (3), massive obesity (1), pancreati c cancer (1) and 
iatrogenic injury to the main bile duct (1).

Conclusion: LDP is a safe operati on, especially for non-cancerous pancreati c disease. The oncological safety of LDP 
for pancreati c cancer will be revealed in the upcoming randomised trials.

P-09-25
A retrospecti ve, multi centre, nati onwide analysis of the impact of splenectomy on sur-
vival of pancreati c cancer pati ents
Maximilian Kießler1, Carsten Jäger1, Carmen Mota Reyes1, Ilaria Pergolini1, Stephan Schorn1, Rüdiger Göß1, Okan 
Safak1, Marc E. Marti gnoni1, Alexander R. Novotny1, Helmut Friess1, Güralp O. Ceyhan2, Ihsan Ekin Demir1,3,4,5

1Department of Surgery, Klinikum rechts der Isar, Technical University of Munich, Munich, Germany. 2Department 
of General Surgery, HPB-Unit, School of Medicine, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey. 3Ger-
man Cancer Consorti um (DKTK), Partner Site Munich, Germany, Munich, Germany. 4CRC 1321 Modelling and Tar-
geti ng Pancreati c Cancer, Munich, Germany. 5Else Kröner Clinician Scienti st Professor for Translati onal Pancreati c 
Surgery, Munich, Germany

Abstract

Background: Splenectomy is regularly performed in total and distal pancreatectomy due to technical reasons, lymph 
node dissecti on and radicality of the operati on. However, the spleen serves as an important organ for competent 
immune functi on, and its removal is associated with an increased incidence of cancer and a worse outcome in some 
cancer enti ti es. The impact of splenectomy in pancreati c cancer is not fully resolved.

Methods: We therefore compared the outcome of 193 pancreati c cancer pati ents who underwent total or distal 
pancreatectomy with (Sp) or without splenectomy (NoSp) between 2015 and 2021 using the StuDoQ|Pancreas 
registry of the German Society for General and Visceral Surgery. In additi on, we integrated our data into the existi ng 
literature in a meta-analysis of studies on splenectomy in pancreati c cancer pati ents.

Results: There was no diff erence between the Sp and NoSp groups regarding histopathological parameters, number 
of examined or aff ected lymph nodes, or residual tumour status. We observed a signifi cantly prolonged survival in 
pancreati c cancer pati ents who underwent total pancreatectomy, when a spleen-preserving operati on was per-
formed (median survival: 9.6 vs. 17.3 months, p = 0.03). In this group, splenectomy was identi fi ed as an independent 
risk factor for shorter overall survival [HR (95%CI): 2.4 (1.18 – 4.9)]. In a meta-analysis of the existi ng literature in 
combinati on with our data, we confi rmed splenectomy as a risk factor for a shorter overall survival in pancreati c 
cancer pati ents undergoing total pancreatectomy, distal pancreatectomy, or pancreati c head resecti on [HR (95%CI): 
1.53 (1.11 – 1.95)].

Conclusion: Whenever technically possible, preservati on of the spleen should be considered during total pancre-
atectomy for resecti on of pancreati c cancer, as the spleen seems to aff ect the long-term survival in this subgroup. 
The immunological reasons behind this observati on deserve further investi gati on.



177

Posters
P-09-26
Pathologic tumour response to neoadjuvant therapy in resected pancreati c cancer: does 
it aff ect prognosis?
Greta Donisi1,2, Gennaro Nappo1,2, Giovanni Capretti  1,2, Cristi na Ridolfi 2, Francesca Gavazzi2, Paola Spaggiari3, Mauro 
Sollai3, Silvia Bozzarelli4, Alessandro Zerbi1,2

1Department of Biomedical Sciences, Humanitas University, Milan, Italy. 2Pancreati c Surgery Unit, IRCCS Humanitas 
Research Hospital, Milan, Italy. 3Department of Pathology, IRCCS Humanitas Research Hospital, Milan, Italy. 4Medical 
Oncology and Haematology Unit, Humanitas Cancer Centre, IRCCS Humanitas Research Hospital, Milan, Italy

Abstract

Background: Neoadjuvant therapy (NAT) + surgical resecti on has gained consensus in recent years as treatment 
strategy for pancreati c cancer (PC). Pathological response (PR) aft er NAT is generally assessed according to the Col-
lege of American Pathologists (CAP) grading system, ranging from 0 (complete response) to 3 (no response).  The 
aim of our study is to evaluate the prognosti c role of PR aft er NAT + surgery for PC. 

Methods: Pati ents undergone NAT and resecti on for PC between 2011 and 2020 were retrospecti vely evaluated. 
Clinical and pathological data were collected. Pati ents were categorized into 3 groups according to PR (0/1, 2, 3). 
Disease Free Survival (DFS) and Overall Survival (OS) were esti mated. Univariate and multi variate survival analysis 
were performed in order to evaluate the prognosti c role of PR.

Results: 112 pati ents were included in the study. PR was 0/1, 2 and 3 in 18 (15%), 79 (61%) and 29 (24%) cases, 
respecti vely. Chemotherapy regimens diff erent from FOLFIRINOX and gemcitabine + nab-paclitaxel (OR 2.09 (0.60-
3.58), p=0.006) and lymphovascular invasion (OR 2.09 (0.27-3.91), p=0.02) were associated to poor PR (PR-3). Me-
dian follow-up (range) was 25.8 (3.6-130.5) months. For PR-0/1, PR-2 and PR-3, median DFS was 45.8, 11.5, 4.6 
months (p<0.0001), respecti vely, while median OS was not reached, 27.1 and 17.5 months (p=0.0006), respecti vely. 
At univariate analysis, PR-0/1 was signifi cantly associated to bett er DFS and OS (HR 0.33 (0.17-0.67), p=0.002; HR 
0.20 (0.07-0.54), p=0.002, respecti vely). At multi variate analysis, pancreati coduodenectomy versus other surgical 
procedures (HR 0.50 (0.30-0.84), p=0.009), LNR (HR 27.14 (1.21-608.9), p=0.038) and lymphovascular invasion (HR 
1.99 (1.06-3.76), p=0.033) were independently associated to DFS; moreover, pre-treatment CA 19.9 value (HR 1.00 
(1.00-1.00), p=0.025), post-treatment resectability status (HR 0.51 (0.28-0.95), p=0.035), pancreati coduodenec-
tomy (HR 0.56 (0.32-0.99), p=0.050), severe morbidity (2.99 (1.22-7.55), p=0.017), LNR (HR 56.8 (2.08-1548.3), 
p=0.017), lymphovascular invasion (HR 2.18 (1.08-4.37), p=0.029) were independently associated to OS. PR did not 
reach stati sti cal signifi cance at multi variate analysis. 

Conclusion: PR-0/1 is not frequent aft er NAT + surgery for PC (only 15% of cases). Large multi centre studies are 
needed to demonstrate the prognosti c role of PR.

P-09-27
Metastasectomy of isolated metachronous pulmonary oligometastases of PDAC prolongs 
OS and DFS in pati ents following radical pancreatectomy
Marti n Lovecek1, Pavel Skalicky1, Jana Tesarikova1, Daniela Kurfurstova2, Marek Szkorupa1, Josef Chudacek1, Dusan 
Klos1, Beatrice Mohelnikova-Duchonova3

1Department of Surgery I, University Hospital Olomouc, Olomouc, Czech Republic. 2Insti tute of clinical and molecu-
lar pathology, Palacky University Olomouc, Olomouc, Czech Republic. 3Department of Oncology, Palacky University 
Olomouc, Olomouc, Czech Republic
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Abstract

Background: Isolated metachronous pulmonary oligometastases (IMPO) develops in specifi c subgroup of radically 
operated PDAC pati ents following pancreatectomy. Curati ve metastasectomy in selected pati ents can prolong OS 
and DFS and can be performed repeatedly. This study presents uniqe single centre small cohort of pati ents with 
IMPO treated with lung resecti ons following previous pancreas resecti ons.

Methods: Retrospecti ve analysis of single-insti tuti on database of PDAC pati ents following pancreatectomy per-
formed between 2010-2019. Exclusion criteria were neoadjuvant therapy, postoperati ve complicati ons leading 
to mortality and recurrence other than isolated pulmonary oligometastases. R0 and R1 were defi ned by Leeds 
protocol. Follow-up was held every three months with carbohydrate anti gen (CA) 19-9 level monitoring and CT 
scans every 6 months. Elevati on of CA 19-9 lead to FDG-PET/CT. When only pulmonary PDAC recurrence on PETCT 
was found, pulmonary metastasectomy was considered by insti tuti onal MDT. Long ti me interval between primary 
pancreati c surgery and pulmonary recurrence onset and good performance status of pati ent were considered as 
favourable parameters for pulmonary metastasectomy. OS and post-recurrence survival and RFS were calculated. 
The study followed the ethical standards of the Insti tuti onal Review Board of the University Hospital in Olomouc, 
(approval reference no. 159/16).

Results: In total 267 pati ents fulfi lled inclusion criteria. Ninety-days mortality was 2.9%. Eight pati ents (3%) devel-
oped isolated pulmonary metastases with median survival of 74.9 months (10-110 months). In fi ve of them suc-
cessful lung resecti ons were performed 54, 37, 31, 57 and 27 months following primary pancreas resecti on. Two 
pati ents died due to pulmonary progression with overall survival 96 and 68 months. Three pati ents are sti ll alive 
- one pati ent underwent repeated lung resecti ons 31, 55 and 75 months following primary pancreas resecti on, fol-
lowed adjuvant systemic therapy, currently alive 83 months without recurrence, other are alive 87 and 36 months.

Conclusion: In PDAC pati ents, the treatment strategy for oligometastasis has been controversial. However, only a 
few cases of long-term survival aft er pulmonary metastasectomy for oligometastasis of PDAC have been reported so 
far and our small cohort support the strategy of individualised therapy. Metastasectomy may prolong survival aft er 
primary resecti on of the PDAC in cases with pulmonary oligometastases.

Supported by Ministery of Health NU21-03-00499.

P-09-28
A modular perfusion circuit with predetermined physiological parameters for the devel-
opment and understanding of whole organ ex vivo pancreas perfusion: insights from a 
porcine study
Zainab Rai1,2, Morenike Magbagbeola1, Kati e Doyls1, Agosti ni Sti lli1, Danyal Stoyanov1, Brian Davidson1

1University College London, London, United Kingdom. 2Royal Free NHS Hospital Trust, London, United Kingdom

Abstract

Background: Whole organ ex vivo perfusion is a promising technology for the preservati on of organs before trans-
plantati on. However, current perfusion systems lack the cost-eff ecti veness needed to be applicable to provide a 
feasible research platf orm. This study aimed to develop a novel modular perfusion circuit with predetermined phys-
iological parameters for ex vivo pancreas perfusion.

Methods: Five porcine pancreata were resected from domesti cated pigs at a commercial abatt oir and perfused 
using our perfusion circuit. The circuit consisted of a modifi ed organ chamber, oxygenator, and heat exchanger. The 
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physiological parameters, including temperature, oxygenati on, fl ow, and pressure, were pre-set, and monitored 
throughout the experiment. Haematoxylin and Eosin (H&E) staining was performed with samples taken from the 
perfused pancreas and a control organ stored at a core temperature of 8°C.

Results: The multi -organ perfusion circuit maintained stable physiological parameters during the ex vivo perfusion 
of the pancreas. The pancreati c perfusion resulted in good preservati on of the organ with minimal ti ssue damage.

Conclusion: The results of this study demonstrate the feasibility of a modular perfusion circuit with predetermined 
physiological parameters for ex vivo perfusion of the pancreas. This technology has the potenti al to develop locally 
ablati ve and diagnosti c technologies using this as an initi al investi gati ve platf orm.

P-09-29
Minimally invasive versus open radical antegrade modular pancreatosplenectomy for 
pancreati c ductal adenocarcinoma: an entropy balancing analysis in a multi centre study
Claudio Ricci1,2, Emanuele F Kaufmann3, Michele Pagnanelli4, Claudio Fiorillo5, Ferrari Cecilia6, Vito De Blasi7, Fabrizio 
Panaro6, Edoardo Rosso7, Alessandro Zerbi8, Sergio Alfi eri5, Ugo Boggi3, Riccardo Casadei1

1Division of Pancreati c Surgery, IRCCS Azienda Ospedaliero-Universitaria Di Bologna, Bologna, Italy. 2University of 
Bologna, Bologna, Italy. 3Division of General and Transplant Surgery, University of Pisa, Pisa, Italy. 4Secti on of Pan-
creati c Surgery, IRCCS Humanitas Research Hospital, Rozzano, Italy. 5Digesti ve Surgery Unit, Fondazione Policlinico 
Universitario “A. Gemelli” IRCCS di Roma, Roma, Italy. 6Department of Digesti ve Surgery and Transplantati on, Saint-
Eloi Hospital, Montpellier University Hospital, Montpellier University, Montpellier, France. 7Department of Surgery, 
Centre Hospitalier de Luxembourg, Luxemburg, Luxembourg. 8Secti on of Pancreati c Surgery, IRCCS Humanitas Re-
search Hospital, Milano, Italy

Abstract

Background: The safety and effi  cacy of minimally invasive radical antegrade modular pancreatosplenectomy (MI-
RAMPS) remain to be established in pancreati c cancer (PDAC)

Methods: Eighty-fi ve open (O)-RAMPS were compared to 93 MI-RAMPS in a multi centre study. The entropy bal-
ance matching approach was used to compare the two cohorts, eliminati ng the selecti on bias. Three models were 
created. Model 1 made O-RAMPS equal to the MI-RAMPS cohort (i.e., compared the two procedures for resectable 
PDAC); model 2 made MI-RAMPS similar to O-RAMPS (i.e., compared the two procedures for borderline-resectable 
PDAC); model 3, compared roboti c and laparoscopic RAMPS.

Results: O-RAMPS and MI-RAMPS showed “non-small” diff erences for BMI, comorbidity, back pain, tumour size, 
vascular resecti on, anterior or posterior RAMPS, multi -visceral resecti on, stump management, grading, and neo-
adjuvant therapy. Before reweighti ng, O-RAMPS had fewer clinically relevant postoperati ve pancreati c fi stulae (CR-
POPF) (20.0% vs. 40.9%;p=0.003), while MI-RAMPS had a higher mean of lymph nodes (25.7 vs. 31.7;p=0.011). 
In model 1, MI-RAMPS and O-RAMPS achieved similar results. In model 2, O-RAMPS was associated with lower 
comprehensive complicati on index scores (MD=11.2;p=0.038), and CR-POPF rates (OR=0.2;p=0.001). In model 3, 
roboti c-RAMPS had a higher probability of negati ve resecti on margins.

Conclusion: In pati ents with anatomically resectable PDAC, MI-RAMPS is feasible and as safe as O-RAMPS.
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Results: We had 225 respondents: mostly adults, 69% females, 89% Caucasians with 74% residing in the USA. 
42% of paediatric cohort and 50% of adults reported exocrine pancreati c insuffi  ciency while 8% of paediatric co-
hort and 26% of adults reported DM. Type 3c DM was present in all paediatric cases and 45% of adult DM cases. 
Nearly 45% of the adult respondents reported night-ti me sweati ng but this was reported in about 13% of children 
(p=0.002). Other symptoms frequently reported by respondents included britt le nails in 32% of the cohort (33% 
of adults, 25% of children), britt le hair (32% of cohort; 33% adults, 21% children), hair loss (29% of cohort; 31% 
adults, 13% children) and dry eyes (35% of total cohort; 37% of adults, 17% children). Although, many respon-
dents had dry eyes; diagnosis of Sjögren’s syndrome was rare in 3.1% of the cohort; all adults. Iron defi ciency 
anaemia was frequently reported in 25% of adult respondents and 18% of children. Hypothyroidism was reported 
in 9.3% of the cohort, Raynaud’s syndrome in 4% and celiac disease in 3.1%.

P-09-30
Borderline resectable and locally advanced pancreati c cancer: resectability and survival 
aft er neoadiuvant therapy
Simone Serafi ni, Riccardo Guastella, Pierluigi Romano, Maria Elisa Sciuto, Lorenzo Vallese, Cosimo Sperti 
Department of Surgery, Oncology and Gastroenterology, 1st Surgical Clinic, University of Padua, Via Giusti niani 2, 
35128 Padua, Italy, Padova, Italy

Abstract

Pancreati c adenocarcinoma (PDAC) remains one of the neoplasms with the poorest prognosis with an overall 5-year 
survival of 8% and which can reach 15-40% aft er radical surgery. The aim of the study is to evaluate the impact of 
neoadjuvant therapy in terms of conversion to resectability and overall survival in locally advanced (LA) and border-
line resectable (BR) PDAC. The pati ent cohort was selected among pati ents with histological diagnosis of BR or LA 
PDAC in the period between January 2017 and December 2021. Each pati ent was discussed by a multi disciplinary 
team in accordance with NCCN resectability criteria, CA 19.9 values, comorbiditi es and performance status. Data 
from 60 consecuti ve pati ents were analysed. According to the resectability status defi ned by the radiological images, 
40% were classifi ed as BR and 60% as LAC. The chemotherapy schemes administered were mainly FOLFIRINOX (FFN) 
in 51.06% of cases and gemcitabine/nab-paclitaxel (GEMPAC) in 36.17% of pati ents. Other therapeuti c schemes 
were administered in 12.77% of pati ents and included the use of gemcitabine in mono chemotherapy, FOLFOX and 
ibruti nib in the context of a randomised clinical trial. Radiological and biochemical response aft er administrati on 
of neoadjuvant therapy was found in 48.64% of pati ents, who were candidates for surgical explorati on. Of these, 
47.83% of cases were resected. In 36.4% of cases it was necessary to perform a venous vascular resecti on. Postoper-
ati ve morbidity was 27.3%. Postoperati ve mortality was nil. Curati ve R0 resecti ons were obtained in 63.6% of cases. 
Overall survival was 14.5 ± 2.13 months for pati ents who progressed; 19.92 ± 3.15 months for those responding to 
chemotherapy and 40.56 ± 4.32 months for those resected. The disease-free survival of pati ents who underwent 
resecti on was 26.51 ± 5.54 months. The use of chemotherapies other than FFN or GEMPAC was found to be stati sti -
cally correlated with a worse prognosis (p - value < 0.05). The data published are promising and suggest that the use 
of polychemotherapy regimens with neoadjuvant intent represents a key point in the treatment of BR and LA PDAC. 
However, the percentage of response and downstaging aft er administrati on of these therapies is variable and does 
not always coincide with the eff ecti ve resecti on of the tumour.
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P-09-32
The signifi cance of lymph node dissecti on at the left  side of superior mesenteric artery 
(SMA) during Whipple’s procedure for pancreati c head cancer
Zipeng Lu, Pengfei Wu, Yi Miao, Kuirong Jiang
Pancreas Centre, The First Affi  liated Hospital with Nanjing Medical University, Nanjing, China

Abstract

Background: The systemic dissecti on of the lymph node at the left  side of SMA (No.14d/p-L) was not recommended 
for radical resecti on of pancreati c head cancer by current guideline. We aim to evaluate the prevalence and risk 
factors of positi ve lymph nodes at this stati on.

Methods: The clinical and pathological informati on of 103 consecuti ve cases of Whipple’s procedure for pancreati c 
cancer by a single surgeon at the Pancreati c Centre of the First Affi  liated Hospital with Nanjing Medical University 
during the year of 2022 were prospecti vely collected and analysed. All pati ents underwent systemic lymphadenec-
tomy on the left -side of SMA (level-II dissecti on) during the surgery. Risk factors for positi ve No.14d/p-L lymph 
nodes were analysed with univariate and multi variate logisti c regression.

Results: There were 69 male and 34 female pati ents, with median age of 63 (14) years old. Preoperati ve CT scan 
showed any form of arterial invasion in 16/103 pati ents, and 1 pati ent received neoadjuvant therapy. The median 
diameter of the tumour was 3.2 (0.8) cm, while the median number of harvested lymph nodes and positi ve lymph 
nodes were 25 (10) and 1 (3), respecti vely. The lymph node staging included N0 in 35 cases (34.0%), N1 in 43 cases 
(41.7%), and N2 in 25 cases (24.3%). The overall positi ve rate of No.14d/p-L lymph nodes was 31.1% (32/103), with 
the positi ve rates of No.14p-L and No.14d-L lymph nodes were 18.5% and 21.4%, respecti vely. The additi onal dissec-
ti on of No.14d/p-L lymph nodes signifi cantly increased the number of positi ve lymph nodes (P<0.01), and changed 
TNM staging in 5 pati ents, including 2 pati ents from stage IB to IIB, 2 IIA to IIB, and 1 IIB to III. Positi ve No.7/8/9/12 
lymph nodes and tumour locati on were independent risk factors for No.14d/p-L lymph nodes metastasis.

Conclusion: Additi onal systemic lymphadenectomy at the left  side of SMA during Whipple’s procedure can facili-
tate more accurate staging for pati ents with pancreati c head cancer. Prophylacti c clearance of lymph nodes at this 
area may be valuable, especially in pati ents with lymphadenopathy in other stati ons or with tumours close to the 
uncinate.

P-09-33
Roboti c distal pancreatectomy in a pati ent with a heterozygous pathogenic variant in the 
PALB2 Gene
Lucas Bàrberi, Rafael Albagli, Priscila Ferreira, Paula Julião, Rafael Cobo, Felipe Paz, Cristi na Nascimento, Carlos An-
drade, Antonio Rosa
Insti tuto Nacional de Câncer (INCA), Rio de Janeiro, Brazil

Abstract

Background: Pathogenic variati ons in the PALB2 gene have been associated with an increased risk of developing 
cancer at specifi c sites for nearly two decades. In the spotlight, breast, ovarian and pancreati c cancer. To date, there 
is no consensus in the literature on how to proceed in pati ents with pancreati c lesions and geneti c alterati ons that 
increase the risk of malignancy. In this arti cle, we demonstrate the process of diagnosis, follow-up and, mainly, the 
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multi disciplinary decision to intervene in a pati ent with a diagnosed geneti c variati on, previous breast cancer and a 
pancreati c lesion.

Case Presentati on: The pati ent was diagnosed with breast cancer in 2019. She underwent resecti on and recon-
structi on in 2020 and also underwent geneti c evaluati on, which diagnosed a heterozygous pathogenic variati on in 
the PALB2 gene. Knowing this geneti c alterati on, aft er 2 years, during follow-up, a lesion in the tail of the pancreas 
was evidenced in a magneti c resonance cholangiopancreatography (MRCP). Aft er a multi disciplinary discussion with 
oncologists, oncological surgeons, radiologists and geneti cists, a roboti c distal pancreatectomy was chosen. The 
histopathological analysis indicated that it was a cysti c mucinous lesion. Pati ent was discharged aft er 5 days, with 
no evidence of fi stula or other complicati ons. She has currently completed 6 months of follow-up, with no new 
evidence of disease.

Conclusion: The treatment of pancreati c lesions associated with geneti c alterati ons must be based on multi disci-
plinary opinions and decisions, in additi on to being individualized for each case. The presence of a conditi on that is 
known to increase the incidence of malignant lesions may be indicati ve of a more interventi onal treatment.

P-09-34
Management of malignant gastric outlet obstructi on (mGOO) due to pancreati c cancer 
in the era of EUS-gastroenterostomy: an internati onal practi ce survey and case vignett e 
study
Charles de Ponthaud1, Bahadir Bozkirli2, Gabriele Capurso3, Sébasti en Gaujoux1, Giacomo Emanuele Maria Rizzo4, 
Stuart Robinson5, Filipe Vila Boas Silva6, Giuseppe Vanella3

1Piti é Salpêtrière, Paris, France. 2Acıbadem Maslak Hospital, Istanbul, Turkey. 3Vita-Salute San Raff aele University, 
Milan, Italy. 4University of Palermo, Palermo, Italy. 5Freeman Hospital, New Castle, United Kingdom. 6Centro Hospi-
talar e Universitário de São João, Porto, Portugal

Abstract

Background: Malignant Gastric Outlet Obstructi on (mGOO) has been standardly treated by surgical GastroEnteros-
tomy (S-GE) or Endoscopic Stenti ng (ES). More recently, Endoscopic Ultrasound-guided GastroEnterostomy (EUS-
GE) has emerged as a low-invasive alternati ve, supported by guidelines with surgical-range effi  cacy. Nevertheless, 
its worldwide diff usion is heterogeneous and advantages/disadvantages debated. The aim of this survey is to assess 
clinical decision-making of internati onal specialists regarding mGOO and to explore current opinion regarding EUS-
GE use.

Methods: An online survey was created exploring centres’ experiences and physicians’ opinions regarding indica-
ti ons, contraindicati ons, benefi ts and risks of available treatments; 2 case vignett es explored clinical decision-mak-
ing in diff erent scenarios. The survey was spread through social networks and the EPC newslett er.

Results: Overall, 290 pancreatologists from 44 countries (5 conti nents) responded, of whom 35% surgeons and 
65% gastroenterologists, 44% from centres managing ³20mGOO/year. The most frequently available treatment for 
mGOO was ES (91%), followed by S-GE, while EUS-GE was only available to 59% of responders, and only 10% de-
clared profi ciency in this technique. 68% referred an established gold-standard in their centres, but this diff ered by 
specialty, with ES, EUS-GE and S-GE being advised by 45%, 20% and 10% of gastroenterologists and 24%, 8% and 
25% of surgeons. For 51% of responders, EUS-GE will become the primary treatment for mGOO. This percentage 
increases among gastroenterologists and high-volume centres. For 14%, EUS-GE spread will be limited in the future, 
or used only when ES fails (19%), with higher rates among surgeons. When choosing between alternati ves, the main 
decision driver is life expectancy, followed by disease stage and pati ent’s frailty, whereas potenti al future surgical 
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resectability does not contraindicate any treatment for 3/4 of responders. The main perceived advantages of EUS-
GE were minimally invasiveness and high clinical effi  cacy, while the learning curve remains its main disadvantage.

Conclusion: This survey revealed signifi cant diff erences in the management of mGOO, depending on specialti es, 
local experti se and treatment volume, suggesti ng the lack of standardised algorithms. Despite great enthusiasm 
around EUS-GE, its availability remains subopti mal, with learning curve as the main barrier. Life expectancy and 
pati ents’ frailty are likely to remain the main decision factors.

P-09-35
Internati onal survey of anti coagulati on following porto-mesenteric vessel resecti on/re-
constructi on in pancreati c surgery
Peter Szatmary1, Artur Rebelo2, Shailesh Shrikhande3, Jörg Kleeff 2

1Liverpool University Hospitals NHS Foundati on Trust, Liverpool, United Kingdom. 2Universitaetsklinikum Halle, Hal-
le (Saale), Germany. 3Tata Memorial Hospital, Mumbai, India

Abstract

Background: Despite improvements in systemic therapies, survival following treatment for pancreati c ductal adeno-
carcinoma remains highest in pati ents following surgical resecti on. Multi -nati onal trials have confi rmed this fi nding 
in borderline resectable pancreati c cancer, where complicati on and survival rates following portal venous resecti on 
and reconstructi on are comparable to those without vascular resecti ons. While arterial resecti on is more controver-
sial and associated with greater peri-operati ve mortality and morbidity, novel techniques and approaches have led 
to R0 resecti ons in cases that would have been considered palliati ve only a few decades ago.

The porto-mesenteric vasculature diff ers considerably from systemic vasculature in vessel diameter, blood fl ow 
and pressure. Thrombosis is common in manipulated vessels, but post pancreatectomy haemorrhage a potenti ally 
life-threatening complicati on. A systemati c, evidence approach to thromboprophylaxis could help reduce complica-
ti ons and mortality in this populati on.

Methods: An online survey was sent to individual members of the EPC asking about local experience with por-
to-mesenteric vascular resecti on, as well as assessment and practi ce of thromboprophylaxis. Responses were col-
lected anonymously using Google Forms.

Results: Twenty-seven responses, from largely individual centres, across 9 European and 1 Asian nati on were re-
corded, the majority from experienced pancreati c surgeons (>200 cases) 51.2% of which worked in a transplant 
centre. 63% would routi nely use anti coagulati on following vascular resecti on, but mostly without formal risk strat-
ifi cati on (76.5%). In portal venous resecti on, unfracti onated heparin was frequently (58.8%) used intra-operati vely, 
and low molecular weight heparin following discharge (41.2%). DOACs (5.9%), coumarins (5.9%) or anti platelet 
agents (11.8%) were rarely used. In cases with arterial resecti on or syntheti c graft  reconstructi on, unfracti onated 
heparin was always used and anti platelet agents were more frequently prescribed (57.1%) following discharge. Type 
of therapeuti c agent, dosage and durati on of use varied widely between units.

Conclusion: Porto-mesenteric vascular resecti on is becoming a valuable tool in the treatment of pancreati c cancer, 
however the approaches to thromboprophylaxis vary widely and evidence base is limited. Studies need to address 
risk factors for thrombosis as well as establish type, dosage and durati on of thromboprophylaxis in this populati on.
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Performing robot-assisted pancreatoduodenectomy in octogenarian vs younger pati ents: 
a one-to-one case control study
Annalisa Comandatore1,2, Gregorio Di Franco1, Niccolo’ Furbett a1, Simone Guadagni1, Cristi na Carpenito1, Bianca 
Bechini1, Matti  a Mastrangelo1, Matt eo Palmeri1, Giulio Di Candio1, Luca Morelli1

1General Surgery Unit, Department of Surgery, Translati onal Research and New Technologies in Medicine, University 
of Pisa, Pisa, Italy. 2Department of Medical Oncology, Lab of Medical Oncology, Cancer Centre Amsterdam, Amster-
dam UMC, VU University Medical Centre (VUmc), Amsterdam, Netherlands

Abstract

Background: Over the last few years, as a result of rising life expectancy, there has been an increase in pancreat-
ic cancer diagnoses, with a mean age of about 72 years. Data in the literature on surgery in elderly pati ents are 
sti ll debated, since age is not a contraindicati on to surgery and thanks to improvements in surgical technique and 
perioperati ve care, an increasing number of pati ents are undergoing surgery. The aim of this study is to analyse the 
outcomes of robot-assisted pancreatoduodenectomy (R-PD) in octogenarian pati ents, with the main focus on seri-
ous postoperati ve complicati ons 30-days aft er surgery, while the secondary objecti ves were length of hospital stay, 
mortality, and development of clinically relevant postoperati ve pancreati c fi stula.

Methods: Data of pati ents who underwent R-PD at our Insti tuti on were prospecti vely collected from November 
2018 to November 2022 and retrospecti vely analysed. Matching criteria used were: gender, age, BMI, ASA score, 
histological diagnosis, and tumour stage of the malignant tumours. Therefore, R-PD pati ents aged>80 years (over-
group) were compared with a matchable group of R-PD pati ents aged <80 years (under-group) with a one-to-one 
case-control methodology.

Results: Starti ng from a whole series of 68 pati ents, a total of 13 cases in each of the two groups were selected for 
the retrospecti ve matched cohort study. No diff erences in terms of postoperati ve complicati ons were reported, be-
ing occurred in 6/13 (46.2%) in the under-group and in 4/13 (30.8%) in the over-group. Even pancreati c fi stula was 
not signifi cantly diff erent, being occurred in 2/13 (15.4%) in the under-group and in 1/13(7.7%) in the over-group. A 
higher rate of medical complicati ons was reported in octogenarian pati ents. Lastly, no diff erence in 30-day mortality 
(0/13 in both groups) and length of hospital stay was reported in the two groups.

Conclusion: As evidenced by our experience, advanced age should not be a restricti on for roboti c surgery in pati ents 
with pancreati c head tumours. In fact, R-PD is a feasible and safe procedure even in octogenarian pati ents.

P-09-38
Health-related quality of life aft er laparoscopic versus open distal pancreatectomy ac-
cording to PROMIS-29 profi le
Nicolò Pecorelli1,2, Giovanni Guarneri1,2, Alessia Vallorani2, Chiara Limongi2, Alice Licinio Wong2, Stefano Crippa1,2, 
Stefano Partelli1,2, Gianpaolo Balzano1, Massimo Falconi1,2

1IRCCS San Raff aele Hospital, Milan, Italy. 2Vita Salute San Raff aele University, Milan, Italy

Abstract

Background: Limited data comparing health-related quality of life (HRQOL) aft er laparoscopic (LDP) versus open 
distal pancreatectomy (ODP) are available. The aim of this study was to assess the impact of minimally invasive ap-
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proach on postoperati ve HRQOL aft er DP using the Pati ent-Reported Outcomes Measurement Informati on System 
(PROMIS), a validated tool developed to address the lack of universal measure of pati ent-reported outcomes.

Methods: Data from consecuti ve pati ents who underwent DP (2020-2022) enrolled in a prospecti ve clinical trial 
(NCT04431076) were reviewed. Pati ents completed PROMIS-29 questi onnaires preoperati vely, at 15, 30, 90 days af-
ter surgery. Linear regression analysis adjusti ng for confounders including preoperati ve PROMIS scores, age, gender, 
ASA score, diagnosis, multi visceral resecti on, clinically relevant postoperati ve pancreati c fi stula (CR-POPF) was used 
to esti mate between-group diff erences in PROMIS domains T scores.

Results: Overall, 202 pati ents underwent DP (pancreati c cancer 41%, multi visceral resecti on 10%, CR-POPF 31%, 
median LOS: 6 days). LDP was performed in 118 pati ents, ODP in 86 pati ents.

At 15 postoperati ve days, the proporti ons of pati ents who recovered or improved preoperati ve physical functi on, 
social roles, fati gue, pain interference, sleep disturbance, anxiety, depression scores were 14%, 27%, 36%, 42%, 
58%, 75%, 80%, respecti vely. At adjusted analysis, LDP was associated with higher physical functi on scores (mean 
diff erence 4.4, p=0.001) compared to ODP, while other HRQOL domains’ scores were similar.

At 30 postoperati ve days, the proporti on of pati ents who recovered or improved preoperati ve scores was 34% for 
physical functi on, 39% for social roles, 48% for fati gue, 51%, for pain interference, 68% for sleep disturbance, 78% 
for anxiety, 80% for depression. At multi variate analysis, LDP was associated with higher PF (mean diff erence 4.7, 
p=0.001) and SR (mean diff erence 4.6, p=0.004), lower anxiety (mean diff erence -3.6, p=0.016) and fati gue (mean 
diff erence -2.5, p=0.048) scores compared to ODP.

At 90 postoperati ve days, no signifi cant diff erences in HRQOL PROMIS-domains were found betweenLDP and ODP 
pati ents.

Conclusion: According to PROMIS-29 questi onnaire, minimally invasive surgery for DP resulted in improved physical 
and social functi oning and reduced anxiety and fati gue up to 30 days aft er surgery compared to the open approach, 
while no diff erence was found for other HRQOL domains and in the longer term.

P-09-39
Reappraisal of residual tumour status on pancreati coduodenectomy margins: a single-in-
sti tuti onal cohort of 858 pati ents with resected pancreati c head ductal adenocarcinoma 
following a standardised pathological protocol
Baobao Cai1, Kai Zhang1, Zipeng Lu1, Pengfei Wu1, Jie Yin1, Cheng Xu2, Mingna Li2, Yi Miao1, Kuirong Jiang1

1Pancreas Centre, First Affi  liated Hospital, Nanjing Medical University, Nanjing, P.R. China, Nanjing, China. 2Patholo-
gy Department, First Affi  liated Hospital, Nanjing Medical University, Nanjing, P.R. China, Nanjing, China

Abstract

Background: The prognosti c value of margin residual tumour (R) status for pancreati c ductal adenocarcinoma 
(PDAC) needs further detailed evaluati on. We aimed to determine the infl uence of R status on overall survival (OS) 
and its relati on to TNM staging system aft er pancreati coduodenectomy (PD).

Methods: A consecuti ve cohort of PDAC pati ents undergoing PD was evaluated with a standardised pathology pro-
tocol. Prognosti c factors were analysed by Cox regression analysis. Receiver operati ng characteristi cs curves and 
ti me-dependent area under the curve were uti lised to compare prognosti c predicti on.

Results: R0 resecti on of circumferenti al resecti on margin (CRM-) was found in 296 (34.5%) pati ents; the superior 
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mesenteric vein (SMV) groove was most commonly involved (364 (42.4%)). R status independent prognosti c factors 
were CRM (hazard rati o (HR) = 1.430), pancreati c neck (HR = 1.357), SMV groove (HR = 1.226) and uncinate process 
(HR=1.263). Involvement of the SMV groove margin maintained a signifi cant impact on OS regardless of other mar-
gins involved whether separately or combined, and also to TNM stages. Following adjuvant therapy pati ents with 
an R1 <1mm CRM+ had a bett er overall survival than pati ents with an R1-direct margin (median: 21.37 vs: 14.23 
months respecti vely), but not in pati ents without adjuvant therapy.

Conclusion: R0 resecti on is key is a key determinant of survival following PD.  Involvement of the SMV groove 
margin was an independent dominant survival factor. Adjuvant therapy signifi cantly improved OS in pati ents with 
R1<1mm status compared to R1 direct resecti ons.

P-09-40
Surgical treatment of pancreati c neoplasia in children: a single-centre retrospecti ve anal-
ysis of short-term outcomes
Veronika Rozhkova, Andrii Lukashenko, Georhii Klymnyuk, Kosti antyn Kopchak, Yurii Ostapenko
Nati onal Cancer Insti tute, Kyiv, Ukraine

Abstract

Background: Pancreati c neoplasia in children is rare. Limited data is available to guide care in paediatric populati on. 
We present a modern case series of pati ents undergoing surgical treatment for this uncommon conditi on.

Methods: This is a retrospecti ve review of paediatric pati ents undergoing resecti on for pancreati c neoplasm at the 
Nati onal Cancer Insti tute in Ukraine between August, 2013 and February, 2023. Only pati ents under the age of 18 
were included. Demographics, surgical parameters, and short-term outcomes were analysed.

Results: Overall, we included 14 pati ents with a median age of 11.5 years (range 1-15). Mean BMI was 19.6 kg/m2, 
none of the pati ents had any comorbiditi es. The tumour was located in the head of the pancreas in 8 (57.1%), and 
in the body/tail – in 6 (42.8%) cases. None of the pati ents required neoadjuvant treatment. 6 (42.8%) Whipple oper-
ati ons (WO), 4 (28.6%) distal pancreatectomies, 3 (21.4%) tumour enucleati ons, and 1 (7%) posterior RAMPS were 
performed. Laparoscopic approach was applied in 6 (42.8%) cases during the last fi ve years. Postoperati ve histology 
revealed solid pseudopapillary neoplasm in 7 (50%) pati ents, serous cystadenoma in 2 (14.3%), neuroendocrine 
tumours in 2 (14.3%), pancreati c ductal adenocarcinoma in 1 (7%). There were two rare cases of mature cysti c ter-
atoma in a 2-year-old boy who underwent WO and pancreati c paraganglioma in an 8-year-old girl who underwent 
laparoscopic distal pancreatectomy. The median operati ve ti me was 300 min (range 75-380), blood loss – 125 ml 
(range 50-150). There were 2 (14.3%) complicati ons Clavien-Dindo ≥3 in two cases, including laparoscopic reexplo-
rati on, and ultrasound-guided drainage of abdominal fl uid collecti on, both due to pancreati c fi stula in pati ents aft er 
laparoscopic and open distal pancreatectomies. 4 (28.6%) pati ents underwent blood transfusion. Median length of 
hospital stay was 11 days (range 6-20). There was no perioperati ve mortality.

Conclusion: Surgical treatment remains the best chance for cure in pati ents with pancreati c neoplasms. These 
complex surgeries can be safely accomplished in the paediatric populati on. Advances in minimally invasive surgery 
allowed the transiti on to less invasive procedures in these pati ents.
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P-09-41
Intraoperati ve Gram staining of bile protocol to prevent infecti ous complicati ons in pan-
creati coduodenectomy
Luis Carlos Hinojosa Arco1, Jorge Roldán de la Rua1, Rocío Gómez Pérez2, Sebasti an Mansilla1, Gabriel Carranque 
Chaves1, Sebasti an Mansilla Díaz1, Resi Luna Diaz1, Miguel Ángel Suárez Muñoz1

1Virgen de la Victoria Hospital, Málaga, Spain. 2Virgen de la Victoria Hospital, Malaga, Spain

Abstract

Background: Infecti ous complicati ons play a prominent role in pancreatoduodenectomy. Their incidence increases 
in cases with bacteria in bile at the ti me of the procedure. This situati on is known as bacterobilia and mainly occurs 
in cases with prior preoperati ve biliary drainage (PBD). Perioperati ve anti bioti c therapy plays an important role in 
the preventi on of these complicati ons. Altough prophylaxis is the recommended opti on, some authors propose con-
ti nuing anti bioti c treatment for the fi rst few days following surgery, especially in pati ents with greater risk of bacte-
robilia. However, although prophylaxis may be insuffi  cient in some cases, routi ne administrati on of broad-spectrum 
anti bioti cs can lead to increased bacterial resistance. In this context, we present a protocol implemented with the 
objeti ve of reducing infecti ous complicati ons through a targeted and individualised anti biotherapy.

Methods: A prospecti ve study analysing the incidence of infecti ous complicati ons in pancreatoduodenectomy was 
performed, comparing 50 pati ents without PBD(Group 1) and 50 pati ents with PBD(Group 2). All pati ents received 
the same anti biotherapy protocol. Firstly, an intraoperati ve gram staining of bile was performed. If no microor-
ganisms were detected anti biotherapy was limited to cefazolin prophylaxis. If bacterobilia was detected, targeted 
anti biotherapy was administered for fi ve days: Piperacilline-Tazobactam for gramnegati ve-bacilli; Vancomicine for 
gram-positi ve-cocci; Metronidazole for grampositi ve-bacilli; Fluconazole for fungi (it could be modifi ed according to 
the fi nal culture result).

Results: The incidence of baterobilia was 13% in Group 1 and 90% in Group 2(p<0.05). Enterobacter and Klebsiella 
were the most prevalent microorganisms in Group 1. Klebsiella, Enterococcus, Enterobacter and Escherichia coli 
were the most prevalent in Group 2. However, no diff erences were observed in postoperati ve infecti ous complica-
ti ons. In Group 1, the incidence of surgical site infecti on (SSI), organ/space SSI and sepsis was 6%, 6% and 0%. In the 
second group, the incidence of these variables was 10%, 10% and 6%, respecti vely. No diff erences were observed in 
the remaining morbi-mortality variables (pancreati c fi stula, bleeding, mortality).

Conclusion: Intraoperati ve gram staining of bile fl uid could be a useful tool to conduct personalised anti bioti c ther-
apy in pancreatoduodenectomy and contribute to the control of infecti ous complicati ons.
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P-09-42
Postoperati ve pancreati c fi stula: is it possible to predict it appearance in the fi rst two 
postoperati ve days?
Luis Carlos Hinojosa Arco, Cristi na Monje Salazar, Almudena Ortega Martí nez, Nuria Tapia Durán, María Ortega 
Castán, Sebasti an Mansilla Díaz, Rocío Gómez Pérez, Jorge Roldán de la Rua, Resi Luna Díaz, Miguel Ángel Suárez 
Muñoz
Virgen de la Victoria Hospital, Málaga, Spain

Abstract

Background: Postoperati ve pancreati c fi stula (POPF) is one of the main complicati ons aft er pancreati coduodenec-
tomy (PD). According to the Internati onal Study Group for Pancreati c Surgery, its diagnosis is based on the assess-
ment of drain fl uid amylase (DFA) levels in the third postoperati ve day, considering biochemical leak when DFA 
level greater than 3 ti mes the upper normal amylase serum value and pancreati c fi stula when it is accompanied by 
clinical relevance (Grade B and C). In this context, we present a study to analyse potenti al POPF risk factors in order 
to predict it appearance in the fi rst two postoperati ve days. 

Methods: A retrospecti ve study in 70 pati ents who underwent PD was performed. The considered risk factors were 
ASA-score, preoperati ve biliary drainage, need for intraoperati ve blood transfusion, DFA level in the fi rst and second 
postoperati ve (PO) day and the presence of systemic infl ammatory response syndrome in the fi rst 48 hours aft er 
the surgery. 

Results: The incidence of POPF was 20% (71% biochemical leak, 8% Grade B and 21% Grade C). The presence of SISR 
aft er the surgery and intraoperati ve blood transfusion were related with the development of POPF (p<0.05). The 
cut-off  value of DFA to predict the development of POPF was 1134 U/L in the fi rst PO day and 965 U/L in the second 
PO day, according to ROC curves in a logisti c regression analysis. 

Conclusion: These results can be considered, in one hand, to intensify the treatment in order to try to minimise the 
eff ect of POPF since the fi rst 48 hours aft er the surgery in high-risk pati ents. On the other hand, these results can 
help to select pati ents that can benefi t from an enhanced recovery protocol (early drain removal) in case of low risk 
to develop POPF. 

P-09-44
Preventi on and miti gati on strategies for postoperati ve pancreati c fi stula aft er pancreato-
duodenectomy
Volodymyr Kopchak1, Liudmyla Pererva2, Igor Khomiak3, Viktor Shkarban4, Olexander Duvalko5, Polad Azadov6, Zlata 
Golobor7

1State Insti tuti on «A.A. Shalimov Nati onal Insti tute of Surgery and Transplantology»; Department of pancreati c and 
bile ducts surgery, chairman of department, Kyiv, Ukraine. 2State Insti tuti on «A.A. Shalimov Nati onal Insti tute of 
Surgery and Transplantology» Department of pancreati c and bile ducts surgery, senior researcher, Kyiv, Ukraine. 
3State Insti tuti on «A.A. Shalimov Nati onal Insti tute of Surgery and Transplantology». Department of pancreati c and 
bile ducts surgery, chief researcher, Kyiv, Ukraine. 4State Insti tuti on «A.A. Shalimov Nati onal Insti tute of Surgery and 
Transplantology»; Department of pancreati c and bile ducts surgery, leading researcher, Kyiv, Ukraine. 5State Insti -
tuti on «A.A. Shalimov Nati onal Insti tute of Surgery and Transplantology». Department of pancreati c and bile ducts 
surgery, researcher, Kyiv, Ukraine. 6State Insti tuti on «A.A. Shalimov Nati onal Insti tute of Surgery and Transplantol-
ogy» Department of Pancreati c Surgery, Laparoscopic and Reconstructi ve Surgery of the bile ducts, surgeon, Kyiv, 
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Ukraine. 7Bogomolets Nati onal Medical University, Medical Faculty, student, Kyiv, Ukraine

Abstract

Background: To develop a miti gati on strategies for reducing the occurrence of postoperati ve pancreati c fi stula aft er 
pancreatoduodenectomy.

Methods: In the period 2015-2021 results of surgical treatment of 370 pati ents with resectable pancreati c and 
periampullary cancer undergoing pancreati coduodenectomy were analysed. Since November 2018, we have been 
using new surgical strategies: intraoperati ve risk assessment of postoperati ve pancreati c fi stula occurrence and 
applicati on of our modifi cati on of pancreati c fi stula risk score, assessment of the presence of sarcopenia before sur-
gery, nutriti onal support in pati ents with sarcopenia and our surgical tacti cs depending on the risk of postoperati ve 
pancreati c fi stula (and using external pancreati c stent in pati ents with high risk of postoperati ve pancreati c fi stula 
occurrence). Proposed  miti gati on strategies were applied in 141 pati ents during the period from November 2018 
ti ll December 2021, it was the main group. The group of comparison included 229 pati ents, which were operated 
without using the developed surgical strategies in the period from January 2015 to October 2017.

Results: The level of grade B or C postoperati ve pancreati c fi stula was in 64 of 229 (27.9%) pati ents in the compar-
ison group, which is signifi cantly higher than in the main group, where the grade B fi stula occurred in 16 (11.3%) 
pati ents (c2= 14.2, p = 0.0002). In the main group, we did not observe grade C fi stula. Level of postoperati ve com-
plicati ons was signifi cantly lower in the main group, when complicati ons occurred in 43 (30.5%) pati ents, in the 
comparison group complicati ons occurred in 94 (41.0%) pati ents (c2=4.1, p=0.04). Due to the developed tacti cs, we 
reduced the mortality rate in the main group from 2.2% to 1.4% (c2= 0.27, p = 0.6).

Conclusion: The developed surgical strategies for preventi on of POPF allowed us to signifi cantly reduce the occur-
rence of postoperati ve pancreati c fi stula from 27.9% to 11.3%, the number of postoperati ve complicati ons from 
41.0% to 30.5% and decrease mortality from 2.2% to 1.4%.

P-09-45
Clinical signifi cance of radical surgical treatment of pati ents with locally advanced tu-
mours right anatomical segment of pancreas
Andrii Savytskyi, Volodymyr Kopchak, Viktor Shkarban, Liudmyla Pererva, Ivan Bulyk
State Insti tute «Shalimov Nati onal Insti tute of Surgery and Transplantati on» to NAMS of Ukraine, Киев, Ukraine

Abstract

Background: Radical resecti on of pancreas during pancreati c ductal adenocarcinoma has a favourable eff ect on the 
pati ent’s survival rate and disease prognosis. In our research we show that the most oft en positi ve is smv margin 
aft er pancreatoduodenectomy. The purpose of the study is to evaluate the criteria for the diagnosis of vascular in-
vasion at the preoperati ve stage, to increase the proporti on of R0 resecti ons.

Methods: The study included 73 pati ents with locally advanced tumours of the pancreati c head operated on in the 
pancreati c surgery department from 2019 to 2022. The range of operati ons included: Whipple pancreatoduodenec-
tomy, pylorus-preserving pancreatoduodenectomy, and total pancreatoduodenectomy. The presence or suspicion 
of vascular invasion, the size, and the stage of the tumour at the preoperati ve stage were diagnosed according to 
the data of MSCT, MRI, ultrasonography, and endosonography. Histological examinati on was carried out according 
to the recommendati ons of the College of American Pathologist 2020. The fi rst group 44 of pati ents who were made 
pancreatoduodenectomy with resecti on of PV/SMV, and the second group 29 pati ents without vascular resecti on. In 
the second group, a positi ve venous (smv) resecti on margin, R1 resecti on, had all pati ents according to the planned 
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histological examinati on.

Results: During the preoperati ve examinati on, vascular invasion was suspected in 68.2% of pati ents in the fi rst 
group, and 58.6% in the second, 58,6%, (x2 = 0,696; p = 0,403). According to histological examinati on, damage to 
the vascular wall was confi rmed in 81.8% of cases among the fi rst group of pati ents.

A comparati ve assessment of the indicators of the two groups indicates that there is no signifi cant diff erence in 
tumour size (t = 1.38; p = 0.085), localisati on, intraoperati ve data (operati on ti me) (t = 1.19; p = 0,117), the number 
of postoperati ve complicati ons (x2 = 0.027; p = 0.869), and the histological type of the tumour. Only intraoperati ve 
blood loss had stati sti cal signifi cant.

Conclusion: Performing a resecti on of PV/SMV during pancreati coduodenectomy with pre- or intraoperati ve suspi-
cion of vascular invasion allows to increase the number of R0 resecti ons and improve the prognosis of the disease.

P-09-46
Provincial prospecti ve audit of pancreati coduodenectomy in China: an analysis of 1172 
Cases in the year of 2021
Kuirong Jiang, Zipeng Lu, Kai Zhang, Jie Yin, Lingdi Yin, Yi Miao
Pancreas Centre, The First Affi  liated Hospital with Nanjing Medical University, Nanjing, China

Abstract

Background: There is a lack of domesti c or provincial level data regarding the outcomes aft er pancreati coduodenec-
tomy in China. The Jiangsu Provincial Pancreati coduodenectomy Audit is established in March 2021 and is mandato-
ry in 21 terti ary referral hospitals in Jiangsu Province, an economically developed province in eastern China.

Methods: Performance indicators and case-mix factors were chosen by taking reference from the literature and 
internati onal peers. Defi niti on and grading of complicati ons followed the recommendati on of ISGPS and/or Cla-
vien-Dindo classifi cati on. Quality of the audit data was evaluated by cross-checking of interrelati ng variables in the 
database (postoperati ve fi stula rate vs. interventi onal percutaneous drainage rate) and on-site validati on with the 
original medical records. Centralized follow-up studies were carried out to evaluate the outcomes 90 days aft er 
surgery.

Results: From March 1, 2021 to December 31, 2021, 1172 cases of pancreati coduodenectomies were registered, 
including 201 minimally invasive cases (17.2%) and 133 cases of combined resecti ons (11.3%). Male to female rati o 
was 1.5 and the median age was 66 (15) years old. Preoperati ve biliary drainage was performed in 16.2% of the cas-
es. Median surgery durati on was 291 (115) min and 26.8% of the pati ents received intraoperati ve blood transfusion. 
The overall complicati ons rate was 55.1% and severe complicati ons (> grade II) rate was 15.1%. There were 11.7% 
and 2.2% of the pati ents received interventi onal treatments and re-operati ons aft er surgery, respecti vely. Median 
postoperati ve hospital stay was 16 (11) days. In-hospital mortality rate was 0.9% while 90-day mortality rate was 
5.6%. Independent risk factors for 90-day mortality included age ≥ 70, ASA grade as III-IV and pathology as pancre-
ati c cancer. The outcomes of pancreati coduodenectomy in Jiangsu Province was comparable to the internati onal 
benchmarks. On-site validati on revealed 0.6%~10.7% of criti cal variables recorded were diff erent from the original 
medical charts.

Conclusion: The provincial audit is a potenti ally powerful tool in quality control for pancreati coduodenectomy. 
Good outcomes were reported in terti ary hospitals from Jiangsu, China. Miti gati ons shall be further implemented 
to improve the quality of the database.
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Inadequate lymph node examinati on leads to misclassifi cati on and aff ects survival in re-
sected pancreati c ductal adenocarcinoma
Ruediger Goess1,2,3, Carsten Jäger1,2,3, Julie Perinel4, Ilaria Pergolini1,2,3, Elke Demir1,2,3, Okan Safak1,2,3, Florian Scheufe-
le1,2,3, Stephan Schorn1,2,3, Alexander Muckenhuber5, Mustapha Adham4, Alexander Novotny1, Güralp Ceyhan6, 
Helmut Friess1,2,3, Ihsan Ekin Demir1,2,3,6,7

1Department of Surgery, Klinikum rechts der Isar, Technical University of Munich, Munich, Germany. 2German Can-
cer Consorti um (DKTK), Partner Site Munich, Munich, Germany. 3CRC 1321 Modelling and Targeti ng Pancreati c Can-
cer, Munich, Germany. 4Department of Digesti ve Surgery, E. Herriot Hospital, Hospices civils de Lyon, Lyon, France. 
5Insti tute of Pathology, Klinikum rechts der Isar, Technical University of Munich, Munich, Germany. 6Department of 
General Surgery, HPB-Unit, School of Medicine, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey. 7Else 
Kröner Clinician Scienti st Professor for Translati onal Pancreati c Surgery, Munich, Germany

Abstract

Background: Lymph node status is considered one of the strongest prognosti c factors for survival in resected pan-
creati c ductal adenocarcinoma (PDAC). However, the minimum number of examined lymph nodes (ELN) required 
for adequate staging has not been established in PDAC. The objecti ve of the study was to investi gate the infl uence 
of ELN on staging and survival in diff erent types of resecti on for PDAC.

Methods: 466 pati ents undergoing parti al or total pancreatectomy for PDAC at two European university hospitals 
between 2007 and 2016 were retrospecti vely reviewed. Clinicopathological data were analysed to identi fy the min-
imum number of ELN that infl uence prognosis and lymph node status. Survival analyses were performed to verify 
adequate staging.

Results: 341 (73%) pati ents showed lymph node metastasis (N1/N2), whereas 125 (27%) pati ents had no lymph 
node involvement (N0). To detect lymph node involvement with a probability of 95%, at least 20 lymph nodes (LN) 
were required for examinati on in pancreati coduodenectomy, ≥25 LN in distal pancreatectomy, and ≥22 LN in total 
pancreatectomy. With increasing number of ELN, the proporti on of positi ve LN increased. In node-negati ve pati ents, 
survival was signifi cantly worse when < 15 LN were examined, with median overall survival of 32 months (<15 ELN) 
vs. 65 months (≥15 ELN) (p=0.013). These survival diff erences were also detectable in pati ents with N1 lymph node 
status, but not with N2 status. The examinati on of <15 LN was a signifi cant negati ve predictor for overall survival in 
multi variate analysis (HR 1.725, CI 95% 1.317 - 2.260, p<0.001).

Conclusion: The number of ELN in node-negati ve pati ents aff ects survival in PDAC. We identi fi ed possible misclassi-
fi cati on of pati ents with N0 and N1, but not with N2 status when <15 LN were examined. Therefore, at least 15 LN 
must be examined for adequate staging. Standardised lymphadenectomy and thorough histopathological examina-
ti on avoid false lymph node classifi cati on in PDAC.
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P-09-48
Failure-to-resecti on aft er surgical explorati on for pancreati c cancer: predicti ng unneces-
sary surgery to opti mize pati ent selecti on
Fabio Casciani, Gabriella Lionett o, Alessandra Binco, Anna Crovett o, Serena Mele, Marti na Leandri, Dario Solinas, 
Salvatore Paiella, Claudio Bassi, Giuseppe Malleo, Roberto Salvia
University of Verona, Verona, Italy

Abstract

Background: The characteristi cs of pati ents who are excluded from pancreatectomy following surgical explorati on 
for pancreati c cancer have been poorly scruti nized thus far. However, failure-to-resecti on (FTR, the proporti on of 
pati ents undergoing surgical explorati on only despite being deemed suitable for curati ve intent surgery) could pro-
vide fundamental insights for the opti mizati on of treatment allocati on. 

Methods: 681 pati ents who underwent explorati on for pancreati c ductal adenocarcinoma (2018 – 2020) were an-
alysed. Preoperati ve characteristi cs associated with FTR were investi gated, as well as postoperati ve course and 
survival predictors in the resected and non-resected cohort.

Results: 70 pati ents (10.3%) ulti mately did not receive pancreatectomy, because of fi ndings of unresectable (35.7%) 
or metastati c (64.3%) disease intraoperati vely. FTR did not diff er between pati ents receiving upfront or post-neo-
adjuvant surgery (9.5 vs. 10.9, p=0.611), nor did the incidence of metastases (67.9 vs. 61.9%; p=0.799). Preopera-
ti ve NCCN-defi ned resectability status correlated with both resecti on completi on (resectable: 93.9% vs. borderline 
85.0% vs. locally-advanced disease: 59.1%; p<0.001) and R0 rate (60.1% vs. 46.9% vs 36.4%, respecti vely; p<0.001), 
being the strongest predictor of FTR in both the upfront (OR 11.30, 95%CI 2.99-42.9, p<0.001) and post-neoadjuvant 
surgery group (OR 6.83, 95%CI 2.23-20.94, p<0.001). Greater tumour size, male gender, poorer performance status 
and chemotherapy disconti nuati on were also associated to FTR aft er primary chemo-radiati on therapy, while che-
mo regimen, RECIST response and Ca19.9 variati on had poor predicti on capability. Despite worse complicati on rate, 
pati ents receiving pancreatectomy displayed longer OS even when positi ve margin was achieved (R0: 36.9 months, 
vs. R1/R2: 25.6 months vs. explorati on only: 11.8 months; Bonferroni p<0.001). Among non-resected pati ents, there 
was no substanti al diff erence between those who were found being metastati c or locally advanced intraoperati vely 
(10.8 vs. 14.4 months; p=0.10).

Conclusion: Resectability status defi ned from cross-secti onal imaging sti ll represents the most accurate parameter 
to inform curati ve surgery completi on for pancreati c cancer, irrespecti ve of preoperati ve treatment received and 
response. Novel biomarkers are needed to improve pati ent selecti on and surgical indicati on.
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P-09-49
Comparison of total lymph node retrieval and survival with the standard Whipple pro-
cedure versus the pylorus preserving pancreatoduodenectomy in early pancreati c head 
tumours
Leonidas Chardalias, Dimitrios Politi s, Konstanti nos Iliakopoulos, Nikolaos Memos, Konstanti nos Bramis, Antonios 
Vezakis, Georgios Fragulidis, Manousos Konstandoulakis, Andreas Polydorou
Aretaieion Hospital, Nati onal and Kapodistrian University of Athens, Athens, Greece

Abstract

Background: The Whipple procedure and the pylorus-preserving pancreatoduodenectomy (PPPD) are the two main 
surgical techniques used to treat pancreati c head tumours. While previous studies have shown similar lymph node 
retrieval rates between the two procedures, their impact on survival remains unclear. In this study, we aimed to 
compare the total lymph node retrieval and survival rates between the standard Whipple procedure and PPPD in 
pati ents with early (T1,T2) head pancreati c cancer tumours.

Methods: We conducted a retrospecti ve analysis of pati ents who underwent either the Whipple procedure or PPPD 
for T1 and T2 tumours between 2012 and 2021 in our HPB unit. A total of 129 pati ents were included in the study. 
We compared the total lymph node retrieval and survival rates between the two groups using the Kaplan-Meier 
method and stati sti cal tests.

Results: Our results showed that there was no signifi cant diff erence in total lymph node retrieval rates between 
the Whipple procedure (mean: 23.36) and PPPD groups (mean:22.38) (p=0.158). Similarly, there was no signifi cant 
diff erence in survival rates between the two groups.

Conclusion: Our study suggests that there is no signifi cant diff erence in total lymph node retrieval rates or survival 
rates between the standard Whipple procedure and PPPD in pati ents with T1 and T2 tumours. These fi ndings may 
help guide surgical decision-making and improve pati ent outcomes.

Our study has several limitati ons, including its retrospecti ve nature. Further randomised prospecti ve studies are 
needed to confi rm our fi ndings and explore the long-term outcomes of these two surgical techniques in larger pa-
ti ent populati ons.

P-09-50
The interplay between preoperati ve anaemia, intraoperati ve blood loss and transfusions 
in pancreatoduodenectomy: a questi on unresolved
Fabio Casciani, Giulia Savegnago, Gabriella Lionett o, Sara Nobile, Claudio Bassi, Giuseppe Malleo, Roberto Salvia
University of Verona, Verona, Italy

Abstract

Background: Preoperati ve anaemia, high Esti mated Blood Loss (EBL) and intraoperati ve transfusions are considered 
independent contributors to adverse outcomes following pancreati c resecti on. The present study aid to unveil the 
interplay and possible dependency between such factors in determining subsequent complicati ons.

Methods: 652 consecuti ve pancreatoduodenectomies (2017-2019) were analysed. Pati ent- and operati ve- factors 
were associated with postoperati ve outcomes using multi variable logisti c regression and hierarchical models to 
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detect interacti ons. Moreover, Hb variati on between preoperati ve and POD3 ti mepoints was modeled using longi-
tudinal data linear models.

Results: Anaemic pati ents (44.5%) received more intra (x2.5) and postoperati ve transfusions (x1.5) but did not 
exhibit poorer outcomes. Overall, Hb showed a constant decline across preoperati ve ti mepoints,  with a median 
21% drop (equati ng to a net 2.6 mg/L loss). Hb trends were infl uenced by anaemia, high EBL and transfusions, but 
trajectories did not correlate with overall complicati ons - except for the need of subsequent transfusions (p<0.001). 
Median EBL was 490mL, with 89 pati ents (13.7%) receiving intraoperati ve transfusions and only 16% showing Hb 
restorati on. While increasing EBL was associated with intra/postoperati ve transfusions (p<0.001), multi variable 
models did not show any associati on between EBL and overall complicati ons aft er adjusti ng for the interacti on with 
both preoperati ve anaemia and transfusions. Conversely, intraoperati ve transfusions were associated with pancre-
ati c fi stula (OR 2.63) and renal failure (OR 2.81), while both transfusions and greater perioperati ve Hb drift  predicted 
severe complicati ons (ORs 2.35 and 0.06, respecti vely), PPH (ORs 3.27 and 0.01) and postoperati ve transfusions 
(ORs 3.37 and 0.01). Of note, intrinsic pancreati c characteristi cs such as soft  texture and diminuti ve duct were per-
sistently associated with worse outcomes.

Conclusion: Anaemia and EBL seem not to infl uence complicati on development per se aft er PD. Conversely, intra-
operati ve transfusions and greater Hb decline - which are dependent on the above menti oned contributors and 
may indicate reduced ti ssue perfusion - are associated with poorer outcomes. These results call for future studies 
investi gati ng the role of pancreati c hypo-perfusion in complicati on development and guiding goal-directed clinical 
approaches.

P-09-51
Factors aff ecti ng prognosis aft er pancreatectomies for pancreati c cancer: a multi variate 
analysis
Konstanti nos Iliakopoulos, Leonidas Chardalias, Dimitris Politi s, Nikolaos Memos, Konstanti nos Bramis, Antonios 
Vezakis, Georgios Fragulidis, Manousos Konstantoulakis, Andreas Polydorou
Aretaieion Hospital, Nati onal and Kapodistrian University of Athens, Athens, Greece

Abstract

Background: Pancreati c cancer is the seventh leading cause of cancer death with very poor prognosis, while surgery 
remains the most curati ve opti on. In this retrospecti ve study, we aimed to identi fy the prognosti c factors aff ecti ng 
survival aft er pancreatectomies for pancreati c cancer during 2012-2021.

Methods: In this retrospecti ve study, we analysed data from pati ents been operated in the HPB unit of our terti ary 
hospital the last decade, during 2012-2021. A total of 231 pati ents were included in the study. The factors included 
in univariate analysis were: gender, age, histological type, neoplasm grading, tumour size, organ of origin, lymph 
node (LN) status (total LN, negati ve LN, LN rati o), vascular invasion, perineural invasion, R status, T and N status, 
neoadjuvant chemotherapy, existence of bile stent and bilirubin levels. Then we conducted a multi variate analysis 
using Cox regression to determine which factors were independently associated with survival.

Results: In univariate analysis, factors like age, sex, neoadjuvant chemotherapy, total number of LNs and negati ve 
LNs were not stati sti cally signifi cant. Tumour size and diff erenti ati on were stati sti cally signifi cantly correlated with 
worst overall survival (p=0.001). Histological fi ndings like microvascular and perineural invasion were stati sti cally 
signifi cant (p=0.001, p=0.006) as well as the N status (p=0.048), LN rati o (p=0.002). The surgical margins expressed 
as the R status was also a signifi cant factor with R1 resecti ons having much worse survival (p=0.009). However, on 
multi variate analysis, only diff erenti ati on of the tumour was found to be stati sti cally signifi cant (p=0.004). Pati ents 
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with well-diff erenti ated tumours had a signifi cantly bett er prognosis than those with poorly-diff erenti ated tumours.

Conclusion: Our study suggests that tumour diff erenti ati on is the most important prognosti c factor for survival aft er 
pancreatectomies in pancreati c cancer pati ents. The other factors that were identi fi ed in the univariate analysis may 
sti ll be clinically relevant. Further prospecti ve studies are needed to validate our fi ndings. Our study has several lim-
itati ons including sample size, retrospecti ve design and lack of study other clinical variables that may aff ect survival.

P-09-52
Posterior-inferior approach retrograde spleen-preserving left  pancreatectomy: how I do 
it
Yi Miao
Pancreas Centre, The First Affi  liated Hospital with Nanjing Medical University, Nanjing, China

Abstract

Background: Spleen-preserving left  pancreatectomy is technically diffi  cult for tumours in the region of distal pancre-
ata and splenic hilum, especially for open Kimura technique in obese pati ents.

Methods: Here we describe a novel technical modifi cati on for spleen-preserving left  pancreatectomy, which simpli-
fy the surgical manipulati ons and promote the feasibility of spleen and splenic vessels preservati on.

Procedure: The colicosplenic ligament was dissected and splenic fl exure of the colon was freed fi rst, exposing the 
inferior border of the pancreati c body-tail and spleen. Other ligaments holding the spleen to the retroperitoneal 
space, including the splenorenal ligament and the phrenocolic ligament, were also dissolved to mobilize the spleen. 
The gastrosplenic ligament was preserved. Aft er the pancreati c tail was detached along the Gerota’s fascia, the 
whole region of pancreati c body-tail and spleen can be alleviated from the retroperitoneal space to the plane of the 
incision with gauze pads placed behind. This manoeuvre turned a deep, awkward surgical fi eld to a shallow, easy 
one, making ligati on and dissecti on of the ti ny branches of the splenic vessel more straightf orward and controllable. 
Bleeding from the splenic vessel can be easily managed. The dissecti on of the pancreati c body-tail can always start 
from the ti p of the tail, where there would be no ti ny vessels in that area. Resecti on of the left  pancreas as well as 
the tumour could be conti nued in a retrograde manner.

Conclusion: Our novel modifi cati on is very useful in open spleen-preserving left  pancreatectomy, as well as other 
open surgeries in the proximal part of greater curvature of the stomach.

P-09-53
Pancreatectomies in a terti ary hospital during the period 2012-2021: a retrospecti ve 
study
Dimitris Politi s, Leonidas Chardalias, Konstanti nos Iliakopoulos, Nikolaos Memos, Konstanti nos Bramis, Antonios 
Vezakis, Georgios Fragulidis, Manousos Konstantoulakis, Andreas Polydorou
Aretaieion Hospital, Nati onal and Kapodistrian University of Athens, Athens, Greece

Abstract

Background: Pancreati c surgery is one of the most challenging parts of general surgery and is recommended to be 
performed by surgeons with high experti se and with high volume of pati ents. In this study we present the experi-
ence of our HPB surgical unit on pancreatectomies during the last decade between the period 2012-2021.
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Methods: We conducted a retrospecti ve analysis of pati ents who underwent pancreatectomy in our HPB surgical 
department during the period 2012-2021. A total of 356 pati ents were included in the study. We compared gender, 
age, the type of pancreatectomy, histological type of the specimen and margin status (R).

Results: The median age of pati ents underwent pancreatectomy was 65.3 years, the male/female rati o was 199/157. 
From these pati ents 134 underwent Whipple procedure, 107 pylorous-preserving pancreatoduodenectomy (PPPD), 
82 distal pancreatectomy, 25 total pancreatectomy and 8 enucleati on of pancreati c neuroendocrine tumour (NET). 
The histological type was mainly adenocarcinoma (231 cases), next most common type was pancreati c NET (33 
cases), Intraductal papillary mucinous neoplasm (IPMN) in 22 cases, chronic pancreati ti s in 22 cases, solid pseudo-
papillary neoplasm (SPN) in 6 cases, other benign neoplasms in 23 cases and other carcinomas in 11 cases. Our R0 
resecti ons were 227. Post-operati ve complicati ons of Clavien-Dindo scale 3 or more presented in 52 cases. The 30 
day mortality was 5.1% (18 pati ents). The mean length of stay in the hospital was 15 days and the median was 11.5 
days. The 5-year survival of pati ents with pancreati c adenocarcinoma was 22%, while of those pati ents with NET 
was 71%.

Conclusion: Our results are in terms with internati onal centres of excellence surgery units. Further prospecti ve 
studies should be performed to validate our fi ndings. Pancreati c surgery should be performed only in centres of 
excellence worldwide because of its highly experti se.

P-10-01
Pancreati c neuroendocrine neoplasms in pati ents with more than 75 years of age: a sin-
gle centre experience
Anna Caterina Milanett o, Giulia Gabriel, Claudio Pasquali
Dept. Surgery, Oncology & Gastroenterology - University of Padova, Padova, Italy

Abstract

Background: With increasing median survival and wider use of diagnosti c radiology methods there is an increase in 
fi ndings of neuroendocrine tumours in elderly pati ents. Surgery, even in this case, plays an important curati ve role.

Methods: Clinical records of pati ents > 75 years-old who were diagnosed with pancreati c NET (p-NET) from 1979 to 
2021, were retrieved retrospecti vely. We evaluated the reasons for excluding surgery as well as the postoperati ve 
outcome of pati ents undergoing surgery.

Results: 42 pati ents were enrolled (20 M/22 F, mean age 80 years) out of 397 observed (10.6%). Six pati ents had 
a Functi oning-pNET (F-pNET - 5 insulinomas and 1 gastrinoma), 36 cases had a Non Functi oning -pNET (NF-pNET; 
85.7%). Nineteen pati ents had a pancreati c head tumour and 23 in the body-tail. All pati ents with F-pNET and 14/36 
with NF-pNET underwent surgery, thus 20/42 cases underwent surgery (47.6%). Six enucleati ons, 5 pancreati coduo-
denectomies and 9 distal pancreatectomies were performed. Sixty-four % of pati ents who underwent surgery had a 
low-stage tumour (S1/2-without lymph-node involvement). Overall surgical morbidity was 15%: 1 pancreati c fi stula 
grade B and 1 delay gastric emptying occurred; 1 case had acute postoperati ve heart failure. Average hospital stay 
was 10 days (range 7-21). Mean follow-up of was 6 years, 10/20 pts died, only 4 due to disease progression (2 with 
lymph-node metastases, 2 with hepati c metastases at diagnosis). Among 22 pati ents who did not undergo surgery, 
9 pts were not operated on because of the small size of the tumour, 5 pati ents refused surgery and 8 pati ents had 
major comorbiditi es.

Conclusion: Elderly pati ents with p-NET need be carefully selected to undergo surgery. In case of pancreati c resec-
ti on in our experience, the postoperati ve morbidity is very low, and the results are excellent.
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P-10-02
Outcome of pancreati c NETs with liver metastases surgically treated: a single centre ex-
perience
Anna Caterina Milanett o, Alina David, Giulia Gabriel, Claudio Pasquali
Dept. Surgery, Oncology & Gastroenterology - University of Padova, Padova, Italy

Abstract

Background: Surgery for pancreati c NETs (pNETs) with Liver Metastases (LM) is sti ll debated, parti cularly in non-func-
ti oning tumours. Claimed as an operati on which results in a longer survival, debulking or parti al resecti on of LM is 
so far a procedure not widely accepted.

Methods: We reviewed our series of pNETs observed by our Pancreati c Unit from 1980 to 2020 to identi fy pati ents 
with LM. Follow-up to December 2022. Among 375 pNETs diagnosed, 67 (17,7%) had LM. Sixteen (23.8%) pati ents 
had a functi oning primary pNET. 26 primary pNETs were in the head, 11 were multi ple/diff uses. 39 pati ents under-
went resecti ve surgery, 25 of them had synchronous LM. Fourteen pati ents who had pancreati c resecti on without 
distant metastases, had recurrence with LM aft er a mean DFS of 95 months (8 years).

Results: 39 pati ents underwent surgery; pancreati coduodenectomy was perfomed in 12 cases (with 6 hepati c re-
secti on/ablati on), distal pancreatectomy in 21 pati ents (with 13 hepati c resecti on/ablati on), in 2 cases a total pan-
createctomy was made and 4 cases had other procedures. Postoperati ve mortality occurred in 2 pati ents for liver 
failure and MDR infecti on. Twenty-eight pati ents with pNET did not undergo pancreati c resecti on; in two cases, 
surgery was performed for palliati on (gastric/biliary by-pass), in 9 cases for laparoscopic biopsy of LM.  Among 25 
pati ents operated with LM, 4 pati ents are sti ll alive aft er mean ti me of 166 months (14 years), while 21 pati ents died 
aft er a mean ti me of 53 months (4 years). In this subgroup of 25 pati ents, the real 3, 5 and 10 years survival were 
56, 39, and 25% respecti vely. In 12 cases, post-operati ve therapy with somatostati n analogues (SSA) was made. Only 
2 cases were treated with postoperati ve chemotherapy. Out of 14 resected pati ents who recurred with LM aft er a 
mean DFS of 95 months, 8 pati ents are alive 176 months aft er surgery, and 5 pati ents died aft er 139 months. Only 
1/28 non-operated pati ent is alive aft er 155 months, while 27 non-operated pati ents had a mean OS of 43 months.

Conclusion: In pNETs with LM a long survival may be achieved even when a R2 LM resecti ve surgery is perfomed.

P-10-03
Long-term health-related quality of life aft er surgery of pancreati c neuronendocrine neo-
plasms: a single centre experience of 32 years
Anna Caterina Milanett o, Claudia Armellin, Claudio Pasquali
Dept. Surgery, Oncology, Gastroenterology - University of Padova, Padova, Italy

Abstract

Background: Pancreati c Neuroendocrine Neoplasms (pNEN) oft en have a good prognosis. We evaluated health-re-
lated quality of life (HRQoL) aft er a pancreati c resecti on in open surgery for a pNEN.

Methods: 104 pati ents who underwent a pancreati c resecti on for a pNEN between May 1990 and April 2022 in our 
centre were enrolled. Clinical data were retrieved from clinical charts, while the QoL data were collected prospec-
ti vely. The EORTC QoL questi onnaires QLQ-C30, QLQ-GI.NET21 and QLQ-PAN26 were fi lled by the pati ents from 
September 2021 to December 2022. Results were expressed in a scale 0-100 in percentage values, higher scores 
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represent a bett er outcome of functi onal scales and a worse outcome for symptomati c scales. Six major clinical do-
mains were selected as outcome variables: global QoL, physical functi on (PF2), social functi on (SF), disease related 
worries (DRW), pain and upper-GI symptoms. These domains were evaluated according to seven clinical variables: 
gender (M/F), age (<65/≥65), grade at histology (1/2), type of pNEN (functi oning/nonfuncti oning), comorbiditi es 
(no/single/multi ple), type of surgical resecti on, and pancreati c functi on (normal/diabetes/impaired exocrine). Wil-
coxon and Kruskal-Wallis test were used for data analysis.

Results: There were 41M/63F, mean age 63 yrs.; 63.5% were aff ected by multi ple comorbiditi es. 57% were non-func-
ti oning and 70% were G1 tumours. 54% underwent standard resecti on, 83% maintained a normal pancreati c func-
ti on aft er surgery. Data show good HRQoL results (median 83.3%; IQR 58.3-100%). Regarding DRW, a minority 
showed concerns about their health status (med 26.7; IQR 13.3-33.3), while their physical (med 94.4; IQR 77.8-
100) and social (med 88.9; IQR 77.8-94.4) functi ons were slightly aff ected. Pain (med 9.5; IQR 0-19.1) and upper GI 
symptoms (med 3.9; IQR 0-9.1) were rarely reported. We observed stati sti cally signifi cant results for QoL (worse in 
women, p=0.04, and in elderly, p<0.001), PF2 (worse in women, p<0.001, and in elderly, p<0.001), pain (worse in 
women, p=0.02, and in elderly, p=0.002); upper-GI symptoms were worse in elderly (p=0.016), and standard surgery 
aff ected both SF and DRW (p=0.03 and p=0.04, respecti vely).

Conclusion: In pati ents who underwent a pNEN resecti on, gender, age and type of surgery seem to aff ect slightly 
HRQoL; however, a good HRQoL was generally reported.

P-10-04
Evaluati on of treatment appropriateness in pati ents submitt ed to surgery for non-func-
ti oning pancreati c neuroendocrine tumours (NF-PanNETs)
Anna Batti  stella, Valenti na Andreasi, Francesca Muff atti  , Francesca Fermi, Gianpaolo Balzano, Stefano Crippa, Ste-
fano Partelli, Massimo Falconi
Pancreati c Surgery Unit, IRCCS San Raff aele Scienti fi c Insti tute, Milan, Italy

Abstract

Background: Currently available preoperati ve prognosti c factors for non-functi oning pancreati c neuroendocrine 
tumours (NF-PanNETs) sti ll struggle to predict properly tumour aggressiveness, making an adequate management 
of these lesions hard to be achieved. Aims of this study were: i) to evaluate treatment appropriateness in pati ents 
submitt ed to surgery for NF-PanNETs, and ii) to investi gate preoperati ve features predicti ng under- or over-treat-
ment in this setti  ng.

Methods: Pati ents who underwent curati ve surgery for NF-PanNETs at a referral centre for NETs (San Raff aele Hos-
pital, 2002-2022) were retrospecti vely analysed. Treatment appropriateness was categorised as appropriate treat-
ment, over-treatment, and under-treatment. The absence/presence of features of aggressiveness at fi nal histology 
and the occurrence of disease relapse within one year from surgery were considered to defi ne treatment appropri-
ateness.

Results: Overall, 384 pati ents were included. Of these, 230 (60%) received an appropriate treatment, 129 (34%) 
an over-treatment and 25 (6%) an under-treatment. Treatment appropriateness was signifi cantly associated with 
the type of diagnosti c work-up (p=0.034). The combinati on of high-quality imaging (Computed Tomography and/or 
Magneti c Resonance Imaging), endoscopic ultrasound and 68Gallium Positron Emission Tomography was the most 
frequent diagnosti c work-up performed in pati ents included in the appropriate treatment group. Over-treated pa-
ti ents showed the highest frequency of lesions located in the pancreati c body-tail (p=0.012), and presented the 
smallest tumour size (p<0.001) at imaging evaluati ons. The year of surgical resecti on was found to be strongly 
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correlated with treatment appropriateness (p<0.001), with a signifi cant increase of appropriately treated pati ents 
aft er 2015. Surgical resecti on performed before 2015 (p<0.001), radiological tumour diameter <25.5mm (p<0.001) 
and pancreati c body/tail tumour locati on (p=0.018), were identi fi ed as independent predictors of over-treatment. 
Radiological tumour size was the only independent determinant of under-treatment (p=0.016). A signifi cant poorer 
disease-free survival (p<0.001), overall survival (p<0.001) and disease-specifi c survival (p<0.001) rates were ob-
served among the under-treated pati ents.

Conclusion: Over-treatment occurs in almost one-third of pati ents undergoing surgery for NF-PanNETs. However, 
over the last decade, the percentage of appropriately treated pati ents has been steadily increasing. A more careful 
assessment of lesions located in the pancreati c body-tail and/or with a radiological diameter <25.5mm should be 
performed in the att empt to further improve treatment appropriateness.

P-10-05
The use of quanti tati ve contrast-enhanced endoscopic ultrasound in the evaluati on of 
pancreati c neuroendocrine tumours: can we move from quality to quanti ty? A proof-of- 
concept study
Matt eo Tacelli, Niccolò Bina, Maria Chiara Petrone, Piera Zaccari, Gemma Rossi, Gabriele Capurso, Paolo Giorgio 
Arcidiacono
Pancreato-biliary Endoscopy and EUS Division, San Raff aele Scienti fi c Insti tute IRCCS, Milan, Italy

Abstract

Background: Contrast enhanced EUS (CE-EUS) is a pivotal tool for the diagnosis of pancreati c focal lesions, especially 
for pancreati c cancer (PC) and pancreati c neuroendocrine tumour (pNEN). The enhancement aft er contrast medium 
injecti on is usually assessed qualitati vely, although dedicated soft ware has recently been developed that provides 
an objecti ve quanti tati ve assessment using perfusion parameters. Our aim was to evaluate quanti tati vely the en-
hancement of pancreati c solid lesions at CE-EUS.

Methods: Seventy-three pati ents (51 PC and 22 pNET) who underwent CE-EUS and EUS-guided fi ne needle aspira-
ti on (EUS-FNA) were included. Quanti tati ve analysis of tumour vascularizati on was performed with a commercial-
ly available soft ware (Vuebox®). Time-intensity-curve (TIC) were created and several parameters were evaluated 
including the average contrast signal intensity (MeanLin), peak enhancement (PE), rising ti me (RT), fall ti me (FT), 
ti me to peak (TTP), mean transit ti me (mTT), Wash-in Area Under the Curve (WiAUC), Wash-in Rate (WiR), Wash-
in Perfusion Index (WiPI), Wash-out Area Under the Curve (WoAUC), Wash-out Rate (WoR), and WiAUC + WoAUC 
(WiWoAUC). Univariate and multi variate analysis were conducted. Pati ent-level and tumour-level characteristi cs 
were evaluated.

Results: Univariate analysis showed that several parameters (PE, WiR, WiAUC, WiPI, WoAUC and WiWoAUC) were 
stati sti cally signifi cantly associated with pNET. At univariate analysis pNET diameter was associated with mTT 
(p<0.001)

Conclusion: Quanti tati ve enhancement evaluati on in CE-EUS is sti ll at dawn but in the future, it could potenti ally 
predict early tumour behaviour and drive therapeuti c choices.
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P-10-06
Effi  cacy and safety of capecitabine and temozolomide (CAPTEM) in advanced gastro-en-
tero-pancreati c neuroendocrine neoplasms (GEP-NEN): a systemati c review and me-
ta-analysis
Matt eo Tacelli1, Sara Massironi2, Camilla Gallo2, Niccolò Bina1, Caterina Stornello1, Paolo Giorgio Arcidiacono1, Ga-
briele Capurso1

1Pancreato-biliary Endoscopy and EUS Division, San Raff aele Scienti fi c Insti tute IRCCS, Milan, Italy. 2Division of Gas-
troenterology and Centre for Autoimmune Liver Diseases, European Reference Network on Hepatological Diseases 
(ERN RARE-LIVER), San Gerardo Hospital, ASST Monza, Monza, Italy

Abstract

Background: Gastro-entero-pancreati c neuroendocrine neoplasms (GEP-NEN) are heterogeneous tumours, with 
multi ple therapeuti c opti ons for advanced stages. The combinati on of capecitabine and temozolomide (CAPTEM) is 
increasingly used for advanced GEP-NEN, but evidence on results is sparse. We conducted a systemati c review and 
meta-analysis to assess effi  cacy and safety of CAPTEM in advanced GEP-NEN

Methods: We included studies enrolling pati ents with any grade GEP-NENs undergoing CAPTEM. A meta-analysis 
with random eff ects model, progression-free survival (PFS) as primary endpoint and severe adverse events (SAEs) 
rate as secondary endpoint was performed. Diff erent treatment schedules were considered. The heterogeneity (I2) 
was interpreted by meta-regression analysis considering the following covariates: study type and design, sample 
size, metastati c disease rate, rate of primary pancreati c NENs, previous treatments, and study quality.

Results: A total of 22 studies with 788 pati ents (age range 29-64 years; male proporti on range 46.9-65%, primary 
pancreati c site range 14-100%) were included. All but 1 study, being a RCT, were retrospecti ve. The median CAP-
TEM cycles number was 6.9 (IQR 4.5-8). The cumulati ve PFS was 14.7 months (12.9-16.5), with high heterogeneity 
(I2=99%). Study type and design, previous treatments, and quality of the studies did not aff ect PFS. Although not 
signifi cant, PFS was higher in pati ents with non-pancreati c primary tumours and in post-2017 trials. The pooled SAEs 
rate was 17.6% (10.1-25). There was no publicati on bias.

Conclusion: CAPTEM is an eff ecti ve combinati on, with similar PFS and a safety profi le compared to other agents. 
Further investi gati on in RCTs or in sequence studies is advisable.

P-10-07
Diagnosti c work-up and surgical management of insulinoma - a retrospecti ve analysis 
from a terti ary referral centre
Valenti na Andreasi, Stefano Partelli, Francesca Muff atti  , Anna Batti  stella, Francesca Fermi, Gianpaolo Balzano, Ste-
fano Crippa, Domenico Tamburrino, Nicolò Pecorelli, Francesco De Cobelli, Paolo Giorgio Arcidiacono, Massimo 
Falconi
San Raff aele Scienti fi c Insti tute, Milan, Italy

Abstract

Background: Insulinoma is a multi faceted disease posing several challenges in terms of clinical presentati on, diag-
nosti c work-up and surgical management. The aim of this study was to describe diagnosti c work-up, surgical man-
agement and postoperati ve outcomes of pati ents with insulinoma.
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Methods: All consecuti ve pati ents who underwent surgery for insulinoma at San Raff aele Hospital (Milan, Italy) 
between 2008 and 2022 were included.

Results: Overall, 98 pati ents were included. The median delay between presenti ng symptoms and insulinoma di-
agnosis was 10 months (IQR 4-21). Insulinoma diagnosis was made at our Insti tuti on in 45 pati ents, 20 of whom 
referred within 6 months from symptoms onset. In this subgroup, the median interval between symptoms presen-
tati on and insulinoma diagnosis was 4 months (IQR 2-6), as compared to 14 months (IQR 10-26) in pati ents (n=25) 
who referred to our insti tuti on aft er 6 months from symptoms onset (P<0.001). The insulinoma was localised preop-
erati vely in all the cases. All pati ents underwent ≥1 high-quality imaging: computed tomography (CT: n=87, sensiti vi-
ty 84%), magneti c resonance imaging (MRI: n=55, sensiti vity 85%) and endoscopic ultrasound (EUS: n=79, sensiti vity 
100%). MRI identi fi ed the tumour in 8 pati ents with negati ve CT. EUS localized the insulinoma in 3 pati ents with 
negati ve CT and negati ve MRI. Parenchyma-sparing resecti ons were performed in 41 pati ents. Contact with major 
vessels, lesion close to the main pancreati c duct ore embedded in the pancreati c parenchyma (n=14), contact with 
major vessels (n=9) and suspect of malignancy (n=4) were the main reasons to perform a formal resecti on. The rate 
of clinically relevant postoperati ve pancreati c fi stula was similar between pati ents who underwent enucleati on/
central pancreatectomy and those submitt ed to pancreati coduodenectomy/distal pancreatectomy (n=8/41, 20% 
versus n=17/57, 30%, P=0.248).

Conclusion: An early referral to high-volume centres is important for reducing diagnosti c delay in pati ents with 
insulinoma. The diagnosti c work-up of insulinoma frequently requires several imaging modaliti es to be performed, 
with EUS being the most sensiti ve one. Parenchyma-sparing surgery for insulinoma should be performed whenever 
technically and oncologically feasible.

P-10-09
Mechanisms of CUX1-induced tumour progression in neuroendocrine tumours of the 
pancreas
Maryam Khosravian1, Stefanie Göllner1,2, Julia Weißbach1, Danny Misiak3, Helmut Laumen1, Jonas Rosendahl1, Pat-
rick Michl1,4, Sebasti an Krug1,4

1Department of Internal Medicine I, Marti n Luther University Halle-Witt enberg, Halle (Saale), Germany. 2Depart-
ment of Medicine V, University Hospital Heidelberg, Heidelberg, Germany. 3Department for Molecular Cell Biolo-
gy, Insti tute for Molecular Medicine, Marti n Luther University Halle-Witt enberg, Charles-Tanford-Proteinzentrum, 
Halle (Saale), Germany. 4Department of Medicine, Internal Medicine IV, University Hospital Heidelberg, Heidelberg, 
Germany

Abstract

Background: Pancreati c neuroendocrine tumours (PanNET) are a group of heterogeneous malignancies. We previ-
ously identi fi ed the transcripti on factor Cut homeobox 1 (CUX1) as an important mediator of tumour progression 
and therapy resistance in PanNET. Based on our preliminary data, the aim of this work is to characterize the un-
derlying molecular mechanisms of CUX1-induced tumour progression to identi fy potenti al targets for therapeuti c 
interventi on.

Methods: In the two PanNET cell lines BON-1 and QGP1 transient CUX1 knockdown was performed by transfecti ng 
cells with siRNAs. For stable knockdown, CUX1 oligonucleoti des corresponding to gene specifi c small hairpin RNA 
sequences were cloned into the pGreenPuro lenti vector. The CUX1-p200 gene was cloned into the pCDH overex-
pression vector. Western blotti  ng assay performed to investi gate CUX1 expression levels. To assess eff ect on apop-
tosis, TUNEL assay was used. RNA sequencing was performed to provide insight into the transcriptome of PanNETs. 
To further characterize the impact of CUX1 KD, gene set enrichment analysis (GSEA) based on sequencing data was 
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accomplished. Seahorse assay performed to measure oxygen consumpti on rate upon CUX1 knockdown. Mass spec-
trometry was performed in order to confi rm RNA sequencing data.

Results: Transiently CUX1 KD in PanNET cells showed an upregulati on of apoptosis. The RNA sequencing data dis-
played numbers of mRNAs, lncRNAs and miRNAs, which are diff erenti ally expressed (FDR < 0.05) upon CUX1 KD. 
LINC02404 and hsa-miR-1197 are interesti ng candidates that are upregulated with CUX1 KD. GSEA identi fi ed E2F 
targets, G2M checkpoint as well as MYC targets as top depleted and hypoxia, oxidati ve phosphorylati on and TNFA 
signalling as top-enriched pathways in CUX1 KD cells. Mass spectrometry following by western blotti  ng analyses 
displayed downregulati on of HAT1 upon CUX1 KD.

Conclusion: Our results suggest that CUX1 could behave as an oncogenic factor in PanNET via modulati ng a complex 
network of protein-coding and non-coding RNAs. Further experiments such as lncRNA pull down and miRNA mimic 
transfecti on are needed to elucidate the mechanisms in detail and to propose targets for therapeuti c interventi on 
in CUX-1 overexpressing PanNET.

P-10-10
Malignant insulinoma - single centre experience
David Hoskovec1,2, Zdenek Krska2,1, Michal Vocka1

1General University Hospital, Prague, Czech Republic. 2Charles University, Prague, Czech Republic

Abstract

Background: Insulinoma are rare pancreati c tumours. The incidence is low about 1 – 2 per 1 million inhabitants per 
year. Majority of the tumours are benign, malignant form are diagnosed in less than 10 %. The diagnosis of malig-
nant insulinoma is based on local invasion and distant metastases. The prognosis is relati vely poor only about 50 % 
pati ents survive 5 years.

Methods: We retrospecti vely reviewed the records of pati ent undergoing surgery due to insulinoma in 23 years 
(2000 – 2022). We have performed 112 surgeries. The diagnosis was based on Whipple trias as in cases of benign 
insulinoma and on infi ltrati ve or metastati c growth. We identi fi ed 6 pati ents with malignant insulinoma.

Results: There is 6 % of malignant insulinomas in our series. More pati ents were males (4 : 2). The localisati ons were 
more frequent in the head of the pancreas (3 cases). Left  pancreatectomy with splenectomy was performed in cases 
localised in body and tail of the pancreas. The Whipple procedure and excision + Roux Y anastomosis was performed 
in the two of insulinomas in the head of pancreas. In the last case only explorati ve laparotomy was possible. One 
pati ents died shortly aft er surgery, two of them 5 and 6 years aft er surgery and three of them are sti ll alive 5, 11 and 
18 years aft er surgery. These results are bett er than in literature, because nearly all of our pati ents survive minimally 
5 years.

Conclusion: It is diffi  cult to diagnose preoperati vely malignant form without metastases. The diagnosti c workfl ow 
is same as in benign type. Surgery is treatment of choice for both types of insulinoma. We can achieve long-term 
survival in malignant cases too

Supported by Ministry of Health, Czech Republic – conceptual development of research organizati on 00064165, 
General University Hospital in Prague and by the Cooperati o Program, research area Surgical Disciplines, Abdominal 
Surgery
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P-10-11
Always look behind the rock: a case of an insulinoma hidden by a pancreati c stone
Marta Andreozzi, Marco Spadaccini, Matt eo Colombo, Giovanni Capretti  , Paola Spaggiari, Luca Di Tommaso, Alice 
Laffi  , Andrea Lania, Elisabett a Lavezzi, Giuseppe Ferrillo, Vitt orio Pedicini, Marcello Rodari, Alessandro Zerbi, Ales-
sandro Fugazza, Alessandro Repici, Silvia Carrara
Humanitas Research Hospital, Rozzano, Italy

Abstract

Background: Among pancreati c NET insulinomas are the most insidious to diagnose and oft en their preoperati ve 
radiologic localisati on fails because of their small size and lower expression of somatostati n receptors. 

Case Report: We present the case of a 59-years-old woman, without relevant past medical history, who presented 
with symptomati c hypoglycaemia (diplopia, blurred vision, palpitati ons, weakness). Plasma fasti ng tests revealed 
blood glucose level < 50 mg/dL, increased plasma insulin level (≥6 μU/ml) and increased C pepti de level (≥0.2 nmo-
l/l), suggesti ng the presence of an insulinoma. Therefore, imaging studies were started to localize the tumour. An 
abdominal computed tomography scan (CT) was performed showing two millimetric cysti c lesions in the body of 
the pancreas and a stone in the tail, confi rmed by a subsequent magneti c resonance (MRI). A 68Gallium-PET didn’t 
highlight any suspected areas. An endoscopic ultrasound (EUS) was then performed, showing a lobular patt ern of 
the pancreati c parenchyma in toto without evidence of focal lesions. The two cysti c lesions in the body of the pan-
creas were interpreted as branch ducts Intrapapillary Mucinous Neoplasm without any worrisome features. Elastog-
raphy showed no alterati ons in the parenchymal elasti city. Thus, nothing was going in the directi on of detecti ng the 
insulinoma. However, looking at the tail of the pancreas the presence of a shadow cone revealed a calcifi c area of 
about 10 mm which, aft er contrast administrati on and Hi-Flow magnifi cati on, showed itself surrounded by unusual 
rich vascularizati on. An EUS-guided fi ne needle biopsy (FNB) on this area was performed and the histologic report 
described many cells aggregates with chromati n granules and immunohistochemistry positi ve for synaptophysin, 
thus confi rming the diagnosis of a pancreati c neuroendocrine neoplasm. A laparoscopic distal splenopancreatecto-
my was performed. Final histopathological report revealed the presence of a well diff erenti ated and functi onal neu-
roendocrine tumour of the pancreas (G1, chromogranin A +, synaptophysin +, insulin +) producing calcifi ed matrix.

Conclusion: Calcifi cati ons in pancreati c neuroendocrine tumours are rarely seen radiologically but this fi nding 
should be watched carefully especially when searching for very small tumours like insulinomas. EUS study with the 
use of contrast agent was crucial for our diagnosis as it revealed a typical hyper-enhanced vascular patt ern around 
the calcifi cati on, which guided the subsequent biopsy.

P-10-12
The impact of metf ormin, insulin, and diabetes on the progression of pancreati c neuro-
endocrine tumours (PNETs)
Jonas Fredriksson, Olof Fransson, Fredrik Lindberg, Oskar Franklin, Markku Haapamäki, Chiara Maria Scandavini, 
Asif Halimi, Urban Arnelo, Roberto Valente
Department of Surgical and Perioperati ve Sciences, Umeå University, Umeå, Sweden

Abstract

Background: Litt le is known about prognosti c factors for the outcome of pancreati c neuroendocrine tumours 
(PNETs) but previous studies suggested a potenti al positi ve eff ect of metf ormin use, and a potenti al negati ve eff ect 
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of diabetes and insulin use. Most of previous evidence includes heterogeneous cohorts, a factor that might have 
impacted the interpretati on of results in terms of prognosis. Our aim is to investi gate the role of metf ormin, insulin, 
and diabetes in the progression of operated PNETs in a high-volume centre in Sweden.

Methods: A single-centre, retrospecti ve cohort study was conducted at Umeå University Hospital, Umeå Sweden. 
We included consecuti ve pati ents with PNETs operated between 2001 and 2020. All diagnosis were histological con-
fi rmed. We collected demographic and exposures. We evaluated conti nuous variables with t-test or Mann Whitt ney 
and categorical variables with chi-square test. Potenti al factors impacti ng the overall and progression free survival 
were analysed through an adjusted univariable cox regression model.

Results: Overall, 54 pati ents were included, 61.1% males, mean age 66 years; 22 of which (44.8 %) with DM, mean 
durati on of diabetes 48 months (23-149). Metf ormin was used by 11 pati ents (21.2%), insulin by 13 pati ents (25.5%). 
Metf ormin users vs non-users displayed non signifi cantly diff erent mortality rates (0% vs 22%, p=0.09), non-signifi -
cantly diff erent disease specifi c mortality (0% vs 5.9%, p=0.4), and non-signifi cantly diff erent post-operati ve recur-
rence (27.3% vs 22.0%, p=0.7). Likewise, insulin users vs non-users displayed non signifi cantly diff erent mortality 
rates (23.1% vs 13.2%, p=0.4), non-signifi cantly diff erent disease specifi c mortality (0% vs 5.7%, p=0.4), and non-sig-
nifi cantly diff erent post operati ve recurrence (30.8%vs 21.1%, p=0.4). Overall survival was not aff ected by insulin 
use ( HR=1.5, 0.3-7.2 95% CI, p=0.5) nor by the presence of DM (HR=0.9, 95% CI 0.2-4.1, p=0.9).

Conclusion: This study could not confi rm any signifi cant associati on between DM, the use of metf ormin, or insulin 
and the progression of operated PNETs.

P-10-13
Histology matt ers: incidence of major thromboti c events in pancreati c neuroendocrine 
tumours (PNETs) compared to pancreati c ductal adenocarcinomas (PDACs)
Olof Fransson, Jonas Fredriksson, Oskar Franklin, Urban Arnelo, Markku Haapamäki, Asif Halimi, Chiara Maria Scan-
davini, Fredrik Lindberg, Roberto Valente
Department of Surgical and Perioperati ve Sciences, Surgery, Umeå University, Umeå, Sweden

Abstract

Background: Pancreati c neuroendocrine tumours (PNETs) can develop cancer-related medical complicati ons during 
the long-standing clinical course. Cancer is a known risk factor for thrombosis and the need of anti coagulants in an 
outpati ent clinic setti  ng can be assessed through the Khorana score. Pancreas localisati on is associated with higher 
risk, but the Khorana score does not disti nguish between PNETs and pancreas ductal adenocarcinoma (PDAC). The 
aim of the study is to assess the incidence and prevalence of major thromboti c events (MTE) in operated PNETs vs 
PDAC.

Methods: Retrospecti ve case-control on a cohort of pati ents operated at Umeå University Hospital, Umeå, Sweden 
between 2001-2020. Cases (PNETs), and consecuti ve age (±10 years) matched  controls (PDAC) were compared for 
demographics, exposures, cancer characteristi cs, MTE at the ti me of diagnosis and during follow-up. Stati sti cal anal-
ysis: student’s t-test, Mann Whitney test, univariable Cox regression analysis.

Results: 53 cases and controls were included, 60.4% males. Overweight and obesity were signifi cantly more prev-
alent in cases than in controls (53.1% vs 42.0 and 10.2% vs 8.0%, respecti vely p=0.04). A previous history of cancer 
and acti ve cancer was more frequent in cases than in controls (30.2% vs 11.5%, p= 0.01, 36.4% vs 3.8%, p= 0.009), 
respecti vely. The rate of pre-operati ve MTE was not stati sti cally signifi cant (20.8% vs 11.3%, p=0.1), as well the 
previous use of aspirin, other anti platelet drugs, and anti coagulants (32.7% vs 24.5%, p=0.3; 5.9% vs 9.4%, p=0.4; 
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and 33.3% vs 18.9%, p=0.09, respecti vely). The rate of post-operati ve MTE was stati sti cally lower in cases than in 
controls, 11.3% vs 0%, p=0.01. At univariable Cox regression analysis cases displayed less risk of developing major 
cardiovascular events (HR=0.13, 0.05-0.36, 95% CI, p=0.0001).

Conclusion: The post-operati ve risk of MTE is signifi cantly lower in PNETs compared to PDAC. Diff erent pancreas 
histotypes might display diff erent risk and deserve further risk-strati fi cati on before the administrati on of parenteral 
anti coagulants.

P-11-01
Accompanying cancer of other site may be a new prognosti cator in pati ents with branch 
duct intraductal papillary mucinous neoplasm unfi t for surgical treatment
Yeaji Jo, Hong Joo Kim
Sungkyunkwan University Kangbuk Samsung Hospital, Seoul, Korea, Republic of

Abstract

Background: This study was done to elucidate the clinico-radiologic predicti ve factors for cancerous change de-
tected by disease progression (PD) mainly defi ned by interval increase in cyst size and morphology, for branch duct 
intraductal papillary mucinous neoplasm (BD-IPMN) pati ents with relati vely long-term follow-up. 

Methods: Analyses were performed for 135 pati ents with BD-IPMN enrolled from July 2010 to October 2020, in 
whom the communicati on between the cysti c lesion and pancreati c duct was confi rmed by either endoscopic ultra-
sonography (EUS), magneti c resonance cholangiopancreatography (MRCP) or endoscopic retrograde cholangiopan-
creatography (ERCP). 

Results: During the mean ± SD follow-up period of 59.4 ± 29.2 months, PD was noti ced in 28 (20.7%) of 135 BD-
IPMN pati ents. Among 135 pati ents, 8 (5.9%) displayed cancerous change. By univariate analyses, tumour locati on 
of head and uncinated process, septated/multi locular cyst morphology, baseline cyst size ≥30 mm, presence of 
interval increase in cyst size, baseline cyst wall thickening ≥2 mm, baseline presence of mural nodules, and accom-
panying cancer of other site were signifi cant predicti ve factors for cancerous changes in BD-IPMN pati ents. A Cox 
forward stepwise linear regression model revealed that mural nodule (OR 58.210, 95% CI 6.649 ~ 509.594, p <0.01) 
and accompanying cancer of other site (OR 8.463, 95% CI 1.745 ~ 41.039, p <0.01) were signifi cant and independent 
predicti ve factors for cancerous change in BD-IPMN pati ents. 

Conclusion: A considerable proporti on of pati ents with BD-IPMN showed PD and cancerous change during the long-
term follow-up. Mural nodule and accompanying cancer of other site were signifi cant and independent predicti ve 
factors of cancerous change in pati ents with BD-IPMN.

P-11-03
Preliminary clinical exome evaluati on of intraductal papillary mucinous neoplasm pa-
ti ents by next generati on sequencing
Fahimeh Jafarnezhad-Ansariha1, Chiara Cristofori2, Nicole Contran3, Maria Bueno marinas4, Paola Galozzi5, Stefania 
Moz6, Alberto Fanti n2, Daniela Basso5

1Department of Surgery, Oncology and Gastroenterology-DISCOG, University of Padua, Padua, Italy. 2Department of 
Gastroenterology, Veneto Insti tute of Oncology IOV-IRCCS, Padua, Italy. 3Department of Biomedical Sciences-DSB, 
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University of Padua, Padua, Italy. 4Department of Cardiac-Thoracic-Vascular Sciences and Public Health, University 
of Padua, Padua, Italy. 5Department of Medicine ⁻ DIMED, University of Padua, Padua, Italy. 6University-Hospital of 
Padua, Laboratory Medicine, Padua, Italy

Abstract

Background: Intraductal papillary mucinous neoplasm (IPMN), as one of the most prevalent pancreati c cysti c tu-
mours, is characterised by cysti c papillary growths and dilati on within the pancreati c ductal system. The prevalence 
of individuals with IPMN is approximately 0.001% to 0.002%.The molecular mechanism of IPMN is not fully under-
stood, but its increasing incidence and confi rmed potenti al role in progression to invasive adenocarcinoma of the 
pancreati c ducts drawing research att enti on to early and non-invasive diagnosis. Genomic screening could be an 
eff ecti ve method to identi fy geneti c predispositi on in high-risk populati ons.

Methods: Eight blood samples from IPMN pati ents (mean age 71 ± 9; 3 males) underwent clinical exome sequenc-
ing analysis. Library preparati on and sequencing were performed using Clinical Exome Soluti on v2 (Sophia Geneti cs) 
and the MiSeq platf orm (Illumina). The clinical exome panel comprised the coding regions and ±5bp of exome fl ank-
ing regions of 4,490 genes. Alignment, annotati on, and variant fi ltering (MAF <0.05 and coding sequences) were 
carried out with Sophia DDM soft ware (v. 5.10.32).

Results: Considering all pati ents, an average of 6,662 retained variants were found, focusing our analysis on virtual 
panels. According to the literature and GO, virtual panels related to infl ammati on (204 genes), obesity (38 genes), 
diabetes (170 genes) and pancreati c cancer suscepti bility (51 genes) were designed. For infl ammati on panel, rare 
variants in Apoliprotein and Toll Like Receptor families were identi fi ed in at least two pati ents. For diabetes panel 
we found one variant in two pati ents for TUB transcripti on factor and Neuronal diff erenti ati on 1; two variants in 
ATP binding cassett e A4 were identi fi ed in two diff erent pati ents and three pati ents are carriers of one variant in 
Potassium channel J11 gene. For pancreati c cancer suscepti bility panel, we identi fi ed at least two pati ents with rare 
variants in the following genes: two diff erent variants in ATM kinase, in Docking protein 2,in Pancreati c and Duode-
nal Homeobox1 and one variant in BRCA1. For obesity panel no rare variants were found.

Conclusion: This study highlighted that diff erent pati ents share more than one rare geneti c variants in infl amma-
ti on, diabetes, and pancreati c cancer suscepti bility panels. These genomic characteristi cs of IPMN highlight the 
complex dynamics of the disease providing opportuniti es for early detecti on and interventi on.

P-11-06
Serous cystadenocarcinoma of the pancreas: a review of the current literature
Michael Tolkacz, Spencer Wilhelm, Diane Studzinski, Rose Callahan, Alexander DeMare
Beaumont Hospital, Royal Oak, USA

Abstract

Background: Serous Cystadenocarcinoma of the pancreas is a rare enti ty originally described in 1989. To date, only 
a small number of case studies appear in the literature. Serous cystadenocarcinomas are defi ned by histologic char-
acteristi cs similar to benign serous cystadenomas; however, they also include local invasion or metastasis to distant 
parts of the body. The goal of this study is to identi fy the current literature on serous cystadenocarcinoma of the 
pancreas and describe characteristi cs of both the tumour and pati ent populati on.

Methods: Pubmed, Scopus, Web of Science, and Embase were queried for publicati ons relati ng to serous cysta-
denocarcinoma of the pancreas. Systemati c review soft ware was used to examine the initi al 1285 publicati ons 
retrieved, and identi fy 36 perti nent papers for analysis. Data was collected from these papers and analysed using 
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Graphpad Prism v9.4.1. 

Results: Thirty-six papers from 1989 to 2022 were evaluated. A total of 38 pati ents with serous cystadenocarcinoma 
were identi fi ed. The mean age was 63.6 years old. The majority of pati ents were female (71.1%), with the most 
common presenti ng symptom being abdominal pain. The majority of tumours were microcysti c (35, 92%) and were 
located in the body and tail of the pancreas (31%), with local invasion (73.7%) and/or distant metastasis (36.8%) at 
the ti me of presentati on. Management included surgical resecti on for all pati ents, including those with metastati c 
disease. Recurrence was 25% with a mean dormant period of 56 months. The mortality rate at ti me of last follow-up 
was 16% (6).

Conclusion: Serous cystadenocarcinoma of the pancreas is a slow growing tumour with favourable outcomes even 
when recurrence or distant metastasis is present.

P-11-07
The potenti al benefi t of laparoscopy in distal pancreatectomy for cysti c lesions in the 
enhanced recovery aft er surgery era: a multi centre propensity-score matched analysis
Giulia Gasparini1, Giovanni Guarneri1, Giovanni Marchegiani2, Francesca Aleotti  1, Roberto Montorsi2, Giampaolo 
Perri2, Nicolò Pecorelli1, Paolo Camisa1, Stefano Crippa1,3, Roberto Salvia2, Massimo Falconi1,3

1Division of Pancreati c Surgery, Pancreas Translati onal & Clinical Research Centre, IRCCS San Raff aele Scienti fi c In-
sti tute, Milan, Italy. 2Division of General and Pancreati c Surgery, Verona University, Verona, Italy. 3Vita-Salute San 
Raff aele University, Milan, Italy

Abstract

Background: The increasing detecti on rate of pancreati c cysti c neoplasms favours the early resecti on of these tu-
mours which, when localized in the body and tail of the pancreas, could be treated with a laparoscopic approach. 
To understand the possible advantages of laparoscopic surgery in the setti  ng of cysti c neoplasm, we performed a 
propensity score matching (PSM) analysis on pati ents treated at two high-volume centres for pancreati c diseases.

Methods: 294 pati ents who underwent distal pancreatectomy for cysti c disease at two diff erent insti tuti ons (San 
Raff aele Hospital and Verona Hospital) were retrospecti vely analysed. A 1:1 PSM was performed for successful 
laparoscopic surgery with adjustment for background characteristi cs. Aims of the study were to analyse length of 
hospital stay, ti me to functi onal recovery and morbidity aft er surgery.

Results: Overall, 294 pati ents were analysed, 148 (50.4%) underwent laparoscopic approach and 146 (49.6%) the 
open approach. The main indicati on for surgery were mucinous cysti c neoplasms, followed by intraductal papillary 
mucinous neoplasms and serous cysti c lesions. Variables included in the propensity model included age, gender, 
BMI, ASA score, vascular and multi visceral resecti ons Aft er PSM, two balanced groups of 67 pati ents were analysed. 
Pati ents who received a successful laparoscopic surgery showed a reduced in-hospital morbidity (calculated with 
the comprehensive complicati on Index, median 9 [IQR 0-21] vs 21 [IQR 0-30]), and no diff erence was observed in 
terms of pancreati c surgery related complicati ons (delayed gastric emptying, pancreati c fi stula). In additi on, pa-
ti ents who underwent laparoscopic resecti on had a shorter length of hospital stay (8 days [IQR 7-11] vs 9 days [IQR 
7-12], p=0.049) and reduced ti me to functi onal recovery (6 days [IQR 5-9] vs 7 days [6-10], p=0.047). 

Conclusion: Laparoscopic distal pancreatectomy showed lower in-hospital morbidity, shorter length of stay and 
a faster recovery aft er surgery compared to open distal pancreatectomy. These results support the feasibility and 
safety of the laparoscopic approach for pancreati c cysti c lesions.
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P-11-08
Role of pancreati c ductal adenocarcinoma risk factors in intraductal papillary mucinous 
neoplasms progression.
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Abstract

Background: Intraductal papillary mucinous neoplasms (IPMNs) are oft en precursors of pancreati c ductal adeno-
carcinoma (PDAC), with an esti mated progression rate between 19-40%. Therefore, the ability to identi fy IPMN 
pati ents with a high risk of progression into invasive cancer could be instrumental to improve PDAC early detecti on 
and pati ent survival. It has been proposed that PDAC risk factors play a role in IPMN progression, but defi niti ve 
results are absent. In this study, geneti c and non-geneti c PDAC risk factors were tested in a group of IPMN pati ents 
under surveillance.

Methods: The study populati on consisted of 354 IPMN pati ents enrolled by two Italian centres. IPMN progression 
was defi ned based on the development of worrisome features and/or high-risk sti gmata during pati ent follow-up. 
All pati ents were genotyped for 30 known PDAC risk loci that were analysed individually and grouped in a polygenic 
score (PGS) in relati on to IPMN progression. In additi on, the ABO blood group and non-geneti c PDAC risk factors 
(cigarett e smoking, diabetes status, body mass index (BMI), and family history of PDAC) were analysed.

Results: The analyses of the geneti c polymorphisms showed suggesti ve associati ons of two variants rs1517037 
(HR=1.54, 95% CI 1.05-2.25; P=0.027), rs10094872 (HR = 0.72; 95% CI 0.53-0.98; P=0.035) with risk of IPMN pro-
gression. However, aft er correcti on for multi ple testi ng, none of the variants showed a stati sti cally signifi cant asso-
ciati on. Furthermore, the PGS and the ABO blood group were not associated with progression. Instead, stati sti cally 
signifi cant associati ons were observed for the number of packs of cigarett es smoked per year (HR = 1.49, 95% 1.06-
20.09, P= 0.021), and obesity (HR=2.52, 95%CI 1.25-5.06, P= 0.01).

Conclusion: In conclusion, this study is the fi rst att empt to investi gate the presence of shared geneti c background 
between PDAC risk and IPMN progression. The results suggest the absence of a common geneti c background, while 
cigarett e smoking and BMI show robust associati ons with IPMN progression towards malignancy. The biological 
mechanism linking these two risk factors to progression could be chronic pancreati c infl ammati on, of which both 
factors are strong promoters.
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Recurrence, recurrence patt erns and management of recurrence aft er resecti on for inva-
sive IPMN: data from 466 consecuti ve pati ents from a multi centre internati onal cohort 
study
Francis Robertson1, James Lucocq2, Jake Hawkyard1, Beate Haugk1, Omar Mownah3, Krishna Menon3, Takaaki Furu-
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Ruben Bellotti  19, Tareq Alsaoudi20, Neil Bhardwaj20, Srujan Rajesh20, Fraser Jeff ery21, Saxon Connor21, Andrew Camer-
on22, Nigel Jamieson22, Amy Sheen23, Anubhav Mitt al23, Jas Samara23, Anthony Gill23, Sanjay Pandanaboyana1
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Abstract

Background: Recurrence patt erns and treatment of recurrence post resecti on of invasive IPMN are poorly explored. 
This present internati onal multi centre cohort study aims to identi fy recurrence patt erns and management of fi rst 
and second recurrence in a large cohort of pati ents.

Methods: Pati ents undergoing pancreati c resecti on for invasive IPMN between January 2010 to December 2020 
at 23 centres were identi fi ed. Multi variate logisti c regression models, Kaplan-Meier analysis and cox-proporti onal 
hazards models were uti lised to determine predictors of recurrence and survival, including the impact of adjuvant 
chemotherapy.

Results: 466 pati ents with median age of 70 (27-92) and M:F rati o of 1.17:1 were included. Recurrence occurred in 
45.5% (212/466) pati ents. Early recurrence (within 1 year) occurred in 20.2% (94/466) pati ents. Fift y-eight (12.4%) 
of pati ents experienced a loco-regional (pancreati c bed/peri-pancreati c ti ssue) and 177 (37.8%) of pati ents expe-
rienced distant recurrence (liver=66, lung=58, peritoneal=40 and lymph node=33, other=35). Poor diff erenti ati on 
(HR 4.45, p=0.002), lymphovascular invasion (HR 1.86, p=0.017) and splenic resecti on (HR 6.3, p<0.001) were inde-
pendent predictors of recurrence. Colloid component (HR 0.44, p=0.045) and higher Charlson CI (HR 0.53, p=0.037) 
were negati vely associated with recurrence.

One hundred and twenty pati ents with recurrence received further treatment. The majority (n=92) received che-
motherapy, 12 were treated with radiotherapy, 6 with surgery and 1 multi -modal therapy. OS from diagnosis of 
recurrence was signifi cantly higher in those treated (33.3 months vs 9.1 months (p<0.001). In pati ents with distant 
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recurrence, OS was signifi cantly improved by treatment (65.2 months vs 36.0 months, p<0.001). In pati ents with 
loco-regional recurrence, OS was improved (77.7 months vs 41.8 months, p=0.061) but this was not signifi cant. 
Treatment of a second recurrence was not associated with improved OS.

Conclusion: Recurrence aft er resecti on for invasive IPMN is high. Although it is not possible to identi fy opti mal 
treatment strategy for recurrence, treatment of recurrence is associated with improved overall survival and should 
be considered.

P-11-10
Diagnosti c challenges of pancreati c acinar cysti c transformati on: a single-centre retro-
specti ve study of 64 pati ents
Lina Aguilera Munoz1, Carina Boros1, Fanny Bonvalet2, Louis de Mesti er1, Frédérique Maire1, Philippe Lévy1, Maxime 
Ronot2, Vinciane Rebours1

1Department of Pancreatology and Digesti ve oncology, Beaujon Hospital, University Paris Cité, Clichy, France. 2De-
partment of Radiology, Beaujon Hospital, University Paris Cité, Clichy, France

Abstract

Background: Pancreati c acinar cysti c transformati on (ACT) was fi rst described in 2000. It is initi ally supposed pre-neo-
plasti c nature was reconsidered in the WHO Classifi cati on 2019. Its current management prone to a non-surgical 
approach, and so rare cases of histopathological diagnosis have been obtained since. Radiological diagnosti c criteria 
have been proposed to diff erenti ate ACT from Branch-duct Intraductal Papillary Mucinous Neoplasms (BD-IPMN) 
(Delavaud et al., 2014): 1) ≥5 cysts, 2) clustered peripheral small cysts, 3) cyst calcifi cati ons and 4) no communicati on 
with the main pancreati c duct. The objecti ves of this study were to describe the clinical and radiological character-
isti cs of pati ents with a presumed diagnosis of ACT in imaging and to assess the role of these known radiological 
criteria in case of possible diff erenti al diagnoses.

Methods: In this single-centre retrospecti ve study (2003-2021), consecuti ve pati ents with a presumed diagnosis of 
ACT in the coding database were included. Pati ents without an available imaging (CT or MRI) for expert radiological 
centralized review were excluded. A group of “typical” diagnosis of ACT was defi ned as the absence of diff erenti al 
diagnosis to be evoked. A group of “doubtf ul” diagnosis of ACT was defi ned as other possible diff erenti al diagnoses. 

Results: A total of 64 pati ents were included (35 male pati ents [55%]). Median age of diagnosis was of 60 (IQR 47-
67) years. ACT diagnosis was “typical” for 35 (55%) pati ents and was “doubtf ul” for 29 (45%) pati ents. In the “typi-
cal” group, 91.4% of pati ents presented ≥3 radiological criteria versus 96.6% in the “doubtf ul” group (p=0.61). There 
were more calcifi cati ons and <10 cysts in the “doubtf ul” group compared to the “typical” group (86% versus 66%, 
p = 0.041 et 24% versus 6%, p = 0.06, respecti vely). In the “doubtf ul” group, the main diff erenti al diagnoses evoked 
were: 16 (55%) BD-IPMN and 7 (24%) calcifi ed chronic pancreati ti s (CCP). A pathological confi rmati on of ACT was 
obtained for three pati ents from which two were in the “doubtf ul” group.

Conclusion: ACT displays a heterogenous morphological presentati on refl ecti ng a challenge for accurate diagnosis. 
The published diagnosti c radiological criteria seem not to be helpful, especially in case of calcifi cati ons or/and <10 
cysts.
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Abstract

Background: The role of adjuvant chemotherapy following pancreati c resecti on for invasive IPMN remains contro-
versial with no clear guidance. This present large multi nati onal cohort study explored outcomes of pati ents who did 
and did not receive adjuvant chemotherapy following resecti on for invasive IPMN.

Methods: Pati ents undergoing pancreati c resecti on for invasive IPMN between January 2010 to December 2020 
were identi fi ed from 23 centres. Multi variate logisti c regression models, Kaplan-Meier analysis and cox-proporti on-
al hazards models were uti lised to determine predictors of recurrence and survival, including the impact of adjuvant 
chemotherapy.

Results: 466 pati ents underwent pancreati c resecti on for IPMC. Median age was 70, 53.9% (n=252) were male. The 
majority of tumours were in the head of the pancreas (72.7%) with 56.6% of pati ents (n=264) undergoing a Whip-
ple’s pancreatoduodenectomy. Two hundred and twenty-seven pati ents (50.9%) received adjuvant chemotherapy. 

The common chemotherapy regimens used were Gemcitabine (60.6%), Gemcitabine-capecitabine (26.4%), Folfo-
rinox (10.1%), other (16.3%). The predictors of adjuvant chemotherapy use were poor diff erenti ati on (p=0.009), 
Peri-neural invasion (p=0.021), tumour in the pancreati c head (p=0.02) and stage of the tumour according to the 
AJJC classifi cati on. There was no benefi t seen with adjuvant chemotherapy in incidence of recurrence (p=0.097) 
[local p=0.039) or distant (p=0.11)]. Further subgroup analysis found that no benefi t was seen recurrence rates in 
all pathological subtypes of invasive IPMN [Gastric (59.6% vs 37.5%, p=0.04), Intesti nal (45.1% vs 25.0%, p=0.037), 
Pancreati co biliary 56.1% vs 37.5%, p=0.026) and Oncocyti c (40.0% vs 50.0%, p=0.653)].
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No one chemotherapy regimen was found to be more eff ecti ve than others (p=0.086).

Conclusion: This large multi centre series demonstrates that adjuvant chemotherapy is not associated with im-
proved disease-free survival in pati ents with invasive IPMN. These results would support the need for a prospecti ve 
randomised controlled trial to evaluate defi niti vely the role of adjuvant chemotherapy in these pati ents.

P-11-12
IPMN progression over ti me: modifi able risk and protecti ve factors
Tommaso Schepis, Antonio Agosti no Pellegrino, Lucia Giuli, Marcello Candelli, Sara Sofi a De Lucia, Teresa Mezza, 
Antonio Gasbarrini, Enrico Celesti no Nista
Fondazione Policlinico A. Gemelli-IRCCS, Rome, Italy

Abstract

Background: IPMNs are mucin producing subtypes of pancreati c cysts considered a potenti al precursor of pancre-
ati c cancer. The molecular mechanism and the biological factors involved in IPMN progression are sti ll unknown. 
In previous studies, modifi able risk factors (e.g., smoking) and protecti ve factors (e.g., ACE-Inhibitors) have been 
evaluated in order to slow down or prevent the IPMN progression. The aim of this study is to evaluate the associa-
ti on between modifi able risk factors (smoking history and alcohol intake) and the use of common prescribed drugs 
(aspirin, ACE-Inhibitors, angiotensin-II-receptor antagonists, and stati ns) and the progression of IPMN.

Methods: This is a monocentric retrospecti ve cohort study performed at Fondazione Policlinico A. Gemelli-IRCCS. 
Pati ents with a radiological assessment at ti me 0 and a radiological follow-up (performed with the same technique 
as ti me 0) at 3 years were included in the study. Demographics data (sex, age, weight and height), IPMN character-
isti cs (type of IPMN and radiological characteristi cs at baseline), lifestyle factors (smoking and alcohol intake) and 
drugs intake (aspirin, ACE-I, ARBs, and stati ns) were collected. Clinical and radiological features at 3 years follow-up 
were recorded to detect IPMN progression (defi ned as occurrence of high-risk sti gmata and/or worrisome features). 
Stati sti cal analysis was performed with SPSS 20. Descripti ve data are reported as mean/median ± standard deviati on 
and range, or percentage. Categorical data were compared using the χ₂ test. A multi variate regression analysis was 
performed. p values <0.05 were considered stati sti cally signifi cant.

Results: 126 pati ents were enrolled in the study. Smoking (OR 5.7, p 0.036, IC95% 1.11-29.04), heavy alcohol intake 
(OR 4.8, p 0.027, IC95% 1.10-9.50) and ARBs use (OR 3.52, p 0.048, IC95% 1.85-14.50) were associated with IPMN 
progression. Stati ns intake was associated with a lower risk of IPMN progression (OR 0.154, p 0.043, IC95% 0.021-
0.978). Body weight, aspirin, ACE-I and low alcohol intake were not stati sti cally signifi cant.

Conclusion: Smoking, heavy alcohol and ARB-I intake are considered risk factor while stati ns use is considered a pro-
tecti ve factor for IPMN progression. Main limitati ons of this study are the retrospecti ve design and the small cohort 
size. Prospecti ve trials are needed to confi rm these data.
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Impact of age, comorbiditi es and relevant changes on surveillance strategy of intraductal 
papillary mucinous neoplasms: a competi ng risk analysis
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Arcidiacono4, Gabriele Capurso4, Roberto Salvia2, Massimo Falconi1
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Abstract

Background: Appropriateness of surveillance for branch-duct intraductal papillary mucinous neoplasms (BD-IPMNs) 
is debated. We aimed to combine diff erent categories of risks of IPMN progression and of IPMN-unrelated mortality 
to improve surveillance strategies.

Retrospecti ve analysis of 926 presumed BD-IPMNs lacking worrisome features (WF)/high risk sti gmata (HRS) un-
der surveillance. Charlson Comorbidity Index (CACI) defi ned the severity of comorbiditi es. IPMN relevant changes 
included development of WF/HRS, pancreatectomy or death for IPMN or pancreati c cancer. Pancreati c malignan-
cy-unrelated death was recorded. Cumulati ve incidence of IPMN relevant changes were esti mated using the com-
peti ng risk approach.

Results: 5-year cumulati ve incidence of relevant changes was 17.83% and 1.6% developed pancreati c malignancy. 
Low-, intermediate- and high-risk groups for IPMN relevant changes were identi fi ed with a 5-year cumulati ve in-
cidences for IPMN relevant changes of 13.73%, 19.93% and 25.04%, respecti vely. Age ≥75 (HR: 4.15) and CACI >3 
(HR: 3.61) were independent predictors of pancreati c malignancy-unrelated death. 5-year cumulati ve incidence for 
death for other causes was 15.93% for age ≥75+CACI>3 group and 1.49% for age < 75+ CACI ≤3. 5-year cumulati ve 
incidence of IPMN relevant changes were 13.94% in pati ents with age< 75+CACI≤3 compared with 29.60% in those 
with age ≥75+CACI>3. In this group 5-year rate of malignancy-free pati ents was 95.56% with a 5-year survival of 
79.51%.

Conclusion: Although the occurrence of relevant changes during surveillance of low risk BD-IPMNs is not uncom-
mon, malignancy rate is low and survival is signifi cantly aff ected by competi ng pati ents’ age and comorbiditi es. 
IPMN surveillance strategy should be tailored based on these features and modulated over ti me.

P-11-14
Contrast-enhanced endoscopic ultrasound in the diff erenti al diagnosis of pancreati c cys-
ti c lesions
Vincent Zoundjiekpon1, Lumir Kunovsky1,2,3, Silvia Cvekova1, Tomas Tichy1, Petr Vanek1, Peter Slodicka1, Jana Zaple-
talova4, Namrata Gurung1, Pavel Skalicky5, Premysl Falt1, Ondrej Urban1

12nd Department of Internal Medicine – Gastroenterology and Geriatrics, University Hospital Olomouc, Faculty of 
Medicine and Denti stry, Palacky University Olomouc, Olomouc, Czech Republic. 2Department of Surgery, University 
Hospital Brno, Faculty of Medicine, Masaryk University, Brno, Czech Republic. 3Department of Gastroenterology and 
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Digesti ve Endoscopy, Masaryk Memorial Cancer Insti tute, Brno, Czech Republic. 4Department of Medical Biophysics, 
Faculty of Medicine and Denti stry, Palacky University Olomouc, Olomouc, Czech Republic. 5Department of Surgery 
I, University Hospital Olomouc, Faculty of Medicine and Denti stry, Palacky University Olomouc, Olomouc, Czech 
Republic

Abstract

Background: The diff erenti al diagnosis of some pancreati c cysti c lesions remains diffi  cult. In these cases, con-
trast-enhanced endoscopic ultrasound (CE-EUS) was proven to be useful. This study aims to evaluate the accuracy 
of CE-EUS for diagnosing pancreati c cysti c lesions with a suspicion of risk factors for malignancy.

Methods: A retrospecti ve analysis of pati ents with suspected pancreati c cysti c neoplasms who underwent a CE-EUS 
at the University Hospital Olomouc from January 2020 - February 2022 was performed. The fi nal diagnosis of cysti c 
lesion was then confi rmed using other cross-secti onal imaging methods, cytologic, and biochemical fi ndings by EUS 
fi ne needle aspirati on, postoperati ve histology, or the long-term follow-up of the pati ents.

Results: During the study period, EUS was performed in a total of 167 pati ents with a pancreati c cysti c lesion. 29 
pati ents (17.4%) were then referred for CE-EUS for suspected risk features. Enhancement was observed in 9/29 pa-
ti ents (31%), from which 4 pati ents were operated on with a confi rmati on of a premalignant or malignant diagnosis. 
Twenty pati ents (69%) were without enhancement, from which one pati ent (5%) was operated on with a confi rma-
ti on of premalignancy. The remaining 19 pati ents were referred to follow-up. In this group, 2 (10.5%) pati ents had a 
premalignant cysti c lesion, and 17 (89.5%) pati ents had a benign diagnosis. No complicati ons were reported during 
the procedure. The sensiti vity, specifi city, positi ve predicti ve value, negati ve predicti ve value, and accuracy of CE-
EUS were 70%, 89.5%, 77.8%, 85% and 82.8%, respecti vely.

Conclusion: CE-EUS is a feasible and safe method used for the diff erenti al diagnosis of suspected pancreati c cysti c 
neoplasms to guide further treatment. However, the results are limited by a low number of provided CE-EUS, and a 
prospecti ve randomised study with more pati ents is necessary to confi rm these results.

P-11-16
Role of endoscopic ultrasound to identi fy morphological features predicti ve of malignan-
cy in pati ents undergoing surgical resecti on for presumed IPMN
Piera Zaccari1, Matt eo Tacelli2, Maria Chiara Petrone1, Gemma Rossi1, Stefano Crippa3, Giulio Belfi ori3, Massimo Fal-
coni3, Claudio Doglioni4, Gabriele Capurso1, Paolo Giorgio Arcidiacono1

1Pancreato-biliary Endoscopy and Endoscopic Ultrasound, Pancreas Translati onal and Clinical Research Centre, San 
Raff aele Scienti fi c Insti tute IRCCS, Milan, Italy. 2Pancreato-biliary Endoscopy and Endoscopic Ultrasound, Pancreas 
Translati onal and Clinical Research Centre, San Raff aele Scienti fi c Insti tute IRCCS,, Milan, Italy. 32. Pancreati c Sur-
gery Unit, Pancreas Translati onal & Clinical Research Centre, IRCCS San Raff aele Scienti fi c Insti tute, Vita-Salute San 
Raff aele University, Milan, Italy. 43. Pathology Unit, Pancreas Translati onal and Clinical Research Centre, IRCCS San 
Raff aele Scienti fi c Insti tute, Milan, Italy

Abstract

Background: Intraductal papillary neoplasm of the pancreas (IPMN) are common in general populati on. IPMNs 
can be classifi ed into three morphological types (Main-duct/MD, Branch-duct/BD and Mixed-type/MT) and rang-
ing from low-grade dysplasia (LGD) to invasive carcinoma (IC). Identi fi cati on of high-grade dysplasia (HGD)/IC has 
a strong clinical value. The aim of this study is to evaluate the accuracy of endoscopic ultrasound (EUS) to predict 
malignancy.
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Methods: This is a retrospecti ve study including consecuti ve pati ents undergoing preoperati ve EUS before sur-
gery for IPMNs from 2015 to 2019. Several EUS features were considered: 1) Presence of worrisome feature(WF), 
high-risk sti gmata(HRS) or macroscopic solid component (MSC) at diagnosis; 2) Pancreati c duct (PD): PD dilati on, 
thickened walls of PD (TW-PD), presence and dimension of PD nodules (PDN), contrast-enhancement (CE)/ real ti me 
elastography (RTE) on PDN. 3) Cysts: dimension >30 mm, TW, CE on walls, presence/dimension of mural nodules 
(MN), CE/RTE on MN.

Results: We enrolled 105 pati ents (median age: 71 years, male sex: 60.9%). The fi nal histological diagnosis was LGD 
in 38.1%, HGD in 26.6% and IC in 35.3%. EUS predictors of HGD/IC at univariate regression were TW-PD (p=0.03) and 
PDN dimension (p=0.01). Predictor factors of IC were WF (p=0.002), HRS (p=0.001), or MSC (p<0.001) at diagnosis, 
PD dilati on (p=0.04), rigid patt ern of PDN on RTE (p=0.04) and rigid patt ern of MN on RTE (p=0.02).

Conclusion: EUS is able to predict the invasive behaviour of IPMNs selected for surgery. Interesti ngly, some factors 
associated with aggressiveness as TW-PD or EUS-RTE, are not menti oned in current internati onal guidelines.

P-11-17
Recogniti on of GNAS and KRAS mutati ons in endoscopic ultrasound – fi ne needle aspira-
ti on (EUS-FNA) fl uid samples from the main pancreati c duct (MPD) accurately discrimi-
nates intraductal papillary mucinous neoplasm (IPMN) from benign conditi ons with MPD 
dilatati on
Guillem Soy1,2, Verónica Villagrasa2, Isis K Araujo1,2, Oriol Sendino1,2, Henry Córdova1,2, Ivan Archilla1,2, Míriam Cuatre-
casas1,2, Glòria Fernández-Esparrach1,2, Mónica López1,2, Dolors Colomer1,2, Àngels Ginès1,2, Eva C Vaquero1,2

1Hospital Clínic, Barcelona, Spain. 2IDIBAPS, Barcelona, Spain

Abstract

Background: Pre-surgical discriminati on of main-duct IPMN from benign conditi ons with dilated MPD is an oft en 
unmet need to avoid unnecessary surgery while not missing therapeuti c opportuniti es. GNAS and KRAS mutati ons 
from EUS-FNA intracysti c samples are highly specifi c of IPMN. EUS-FNA fl uid sampling from dilated MPD can be a 
valuable approach for molecular analysis to recognize IPMN with main duct involvement. We aimed to evaluate the 
diagnosti c yield of GNAS and KRAS mutati on analysis in EUS-FNA fl uid samples from the MPD to recognize IPMN in 
pati ents with dilated MPD.

Methods: Pati ents with GNAS and KRAS testi ng of pre-operati ve EUS-FNA fl uid samples from dilated MPD where 
retrospecti vely collected. Only lesions surgically resected were included. GNAS (R201H and R201C) and KRAS (exons 
12 and 13) point mutati ons were analysed by droplet-digital PCR and cold-PCR, respecti vely.

Results: Fift een pati ents were included (age: 57.8 years; female/male: 3/12): 10 pati ents (67%) with IPMN (4 main-
duct IPMN and 6 mixed-type IPMN; 4 of whom had coexisti ng fi ndings of chronic pancreati ti s - CP -), 4 (27%) CP 
without IPMN and 1 (6%) MPD obstructi ve dilatati on, based on the pathological report of the surgical specimen. 
Median MPD diameter was 10mm (range: 4-20mm). Point mutati ons in GNAS and/or KRAS were present in 8/10 
(80%) IPMNs (GNAS mutati ons in 8/8, KRAS mutati ons in 2/8). GNAS/KRAS mutati ons were not present in any 
non-IPMN conditi ons (5/5). Cytology of EUS-samples was available in 9/10 pati ents with IPMN and in 5/5 pati ents 
without IPMN. GNAS/KRAS mutati ons were present in 6/7 (86%) IPMN with mucinous cytology and in 2/2 (100%) 
IPMN with non-mucinous cytology. The presence of GNAS/KRAS mutati ons was not associated with age, sex, side 
branch cysts coexistence, CP associati on, MPD diameter, grade of dysplasia or histologic subtype of IPMN. Sensi-
bility, specifi city and global diagnosti c yield of GNAS/KRAS analysis for IPMN diagnosis were 80%, 100% and 86.7%, 



216

Posters
respecti vely.

Conclusion: Identi fi cati on of GNAS/KRAS mutati ons in EUS-FNA fl uid samples from the MPD is highly accurate for 
IPMN recogniti on in pati ents with dilated MPD. However, more studies with larger sample size are needed to con-
fi rm these results. 

P-11-18
Progression of the branch duct intraductal papillary mucinous neoplasm: parametric 
ti me-to-event analysis, using frailty models and ancillary parameters of hazard curves
Claudio Ricci1,2, Marco Ferronato1, Marina Migliori3, Vincenzo D’Ambra1, Carlo Ingaldi1, Laura Alberici2, Riccardo 
Casadei1

1University of Bologna, Bologna, Italy. 2Division of Pancreati c Surgery, IRCCS Azienda Ospedaliero-Universitaria Di 
Bologna, Bologna, Italy. 3Division of Internal Medicine, IRCCS Azienda Ospedaliero-Universitaria Di Bologna, Bolo-
gna, Italy

Abstract

Background: The rate of changes for BD-IPMNs during the follow-up has always been reported using non-paramet-
ric or semi-parametric models. The aim of the present study was to describe the natural history of BD-IPMN using 
parametric ti me-to-event models.

Methods: A prospecti vely maintained database, including 588 pati ents with BD-IPMN without high-risk sti gmata, 
was analysed. All pati ents were managed according to Fukuoka guidelines, and pati ents who underwent surgical up-
front at the ti me of diagnosis were excluded. The change was defi ned as the occurrence of worrisome features or 
high-risk sti gmata during the follow-up.  The hazard functi on was obtained using parametric analysis. The following 
parameters were analysed as covariates: age, sex, symptoms, comorbidity, ca 19.9 levels, enhancing or thickened 
wall (ETW), non-enhancing mural nodule (NEMN), Wirsung size between 5-9 mm (W5-9), pancreati ti s, multi focal 
cysts, and cyst size.  The covariates eff ect was reported as accelerated failure ti me (AFT). Several curves were built 
Weibull, lognormal, exponenti al, generalized gamma, and Gompertz. The gamma frailty (LR test) and Akaike infor-
mati on criterion (AIC) were used to compare the curves.

Results: The median follow-up was 50 months (33-75, IQR). The pati ents who experienced a change during the 
follow-up were 178 (30.3%), with a median of 44 months (23-73, IQR).  The following parameters signifi cantly re-
duced the ti me to progression: increased Ca 19.9 levels (-0.64; -1.04 to -0.24, AFT); ETW (-0.95; -1.43 to -0.47, AFT); 
NEMN (-1.01; -1.92 to -0.08, AFT); W5-9 (-0.53; -1.05 to -0.01, AFT). The model that best represents the BD-IPMN 
progression is the lognormal curve, having no frailty (LR=0; p=1.000) and the smallest value of AIC (884). Age at the 
diagnosis (increasing) was the only parameter that modifi ed the shape of the curve, signifi cantly reducing the risk 
of progression (ln sigma =0.4; p=0.004).

Conclusion: The risk of change during the follow-up for BD-IPMN was infl uenced by the type of worrisome features 
at the ti me of diagnosis. The progression model can be assimilated to a lognormal curve with a higher risk at the 
start of the observati on.
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P-11-19
Diabetes mellitus and metabolic factors: “weighing” the risk of malignancy in IPMNs
Francesca Aleotti  1, Stefano Crippa1, Giulio Belfi ori1, Jacopo D’andria Ursoleo2, Davide Socci1, Federico De Stefano1, 
Paolo Camisa2, Stefano Partelli1, Gabriele Capurso1, Massimo Falconi1

1IRCCS Ospedale San Raff aele, Milano, Italy. 2Università Vita-Salute San Raff aele, Milano, Italy

Abstract

Background: It is well established that diabetes mellitus (DM) can be associated with pancreati c diseases and this 
relati onship has been extensively studied regarding pancreati c ductal adenocarcinoma. The connecti on between 
DM and intraductal papillary mucinous lesions (IPMNs), as well as the role of other metabolic factors in these pa-
ti ents, is less well known.

Methods: Pati ents who underwent pancreati c resecti on for histologically proven IPMNs between 2010 and 2019 at 
San Raff aele Hospital were included. Pati ents with other concomitant gastro-intesti nal tumours or who underwent 
neoadjuvant chemotherapy (CT) for invasive IPMN were excluded. Preoperati ve, operati ve, and histological data 
were prospecti vely collected and retrospecti vely analysed.

Results: Among 318 pati ents included in this study, 81 (25.5%) presented preoperati ve DM, either as a chronic dis-
ease (54 pts), as new onset/worsening DM as a symptom of the pancreati c lesion (35 pts) or, in 8 cases, with both a 
chronic disease and a worsening glycaemic control at the moment of IPMN diagnosis. Diabeti c pati ents were older 
(median age 73 vs 68 years, p<0.001), more frequently male (67.9% vs 51.5%; p=0.010), had a higher rate of pre-
vious myocardial infarcti on (17.3% vs 7.2%; p=0.008) and of peripheral vascular disease (12.3% vs 4.6%; p=0.016). 
They more frequently underwent total pancreatectomy than non-diabeti c pati ents and developed postoperati ve 
duodeno-jejunal fi stula more frequently (11.9% vs 0.8%; p=0.004). Also, when comparing pati ents with low/in-
termediate-grade IPMN with those with high-grade/invasive IPMN, the latt er were shown to have a higher rate of 
diabetes (31.2% vs 13.6%; p=0.001), both new-onset/worsening DM (13.5% vs 5.8%; p=0.041) and, although this did 
not reach signifi cance, chronic DM (20.5% vs 11.7%; p=0.053). Furthermore, levels of preoperati ve haemoglobin, 
glycosylated haemoglobin, albumin and C-reacti ve protein were signifi cantly diff erent between pati ents with benign 
and malignant IPMNs.

Conclusion: Diabetes mellitus and other metabolic factors are intricately linked to pancreati c diseases, including 
IPMN. Their role in this disease, especially in the risk of malignant transformati on, should be further investi gated.

P-11-20
The role of EUS in diagnosis and management of pancreati c cysti c neoplasms: inten-
ti on-to-treat analysis
Anna Burelli, Giovanni Marchegiani, Andrea Caravati , Tommaso Dall’Olio, Giuseppe Sciacca, Angelica Nepi, Giorgia 
Tomasoni, Giampaolo Perri, Roberto Salvia
Department of General and Pancreati c Surgery, The Pancreas Insti tute, Verona University Hospital, Verona, Italy

Abstract

Background: Internati onal Guidelines suggest endoscopic ultrasonography (EUS) as surveillance and diagnosis tool 
for pancreati c cysti c neoplasms (PCNs). The aim of this study was to assess if EUS diagnosis and treatment indicati on 
diff ered from those given aft er clinical and radiological evaluati on alone.
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Methods: All pati ents who underwent EUS for a presumed PCNs at the Verona University Hospital between 2019-
2021 were retrospecti vely reviewed. Management indicati on pre- and post-EUS, regardless of the clinical pathway 
eventually chosen for the pati ent, were compared. A cyst was deemed suitable for surgery or surveillance according 
to the Internati onal Guidelines, while for surveillance disconti nuati on if the presumed diagnosis was serous cysti c 
neoplasm or other rare benign/non neoplasti c cysts.

Results: The cohort included 354 pati ents. The most frequent indicati on to perform EUS was a presumed intraductal 
papillary mucinous neoplasm (IPMN) (62.4%) regardless of the presence of worrisome features or high-risk sti gmata 
(HRS). EUS changed presumpti ve diagnosis in 36.9% of pati ents. A change in diagnosis did not always entail a change 
in treatment indicati on. Indeed, EUS changed treatment indicati on in 28.5% of pati ents in the overall cohort, more 
frequently in IPMN without HRS (35.6%). In those pati ents, EUS suggested surveillance disconti nuati on or surgery 
in 11.4% and 24.2% respecti vely. Notably, EUS changed diagnosis in 22.2% presumed serous cysti c neoplasm (SCN) 
and in all these cases changed treatment indicati on, too. Those were all unilocular or macrocysti c lesions.

Conclusion: A change in diagnosis aft er EUS is not necessarily clinically relevant. EUS indicated a treatment change 
in more than one third of IPMN without HRS and in all presumed SCN that presented as unilocular or macrocysti c 
lesions. These two populati ons are ideally the ones that could benefi t the most from undergoing EUS. Future anal-
yses need to evaluate how oft en EUS indicati on are followed by clinicians.

P-11-21
Pancreati c cysti c neoplasms: sti ll high rates of preoperati ve misdiagnosis in the guide-
lines and EUS era
Roberto Salvia1, Anna Burelli1, Angelica Nepi1, Andrea Caravati 1, Claudia Tomelleri1, Tommaso Dall’Olio1, Fabio Cas-
ciani1, Stefano Francesco Crinò2, Giampaolo Perri1, Giovanni Marchegiani1

1Department of General and Pancreati c Surgery, The Pancreas Insti tute, Verona University Hospital, Verona, Italy. 
2Department of Gastroenterology, Endoscopy Unit, Verona University Hospital, Verona, Italy

Abstract

Background: A wrong diagnosis of nature is common in pancreati c cysti c neoplasms (PCNs). The aim of the current 
study is to reappraise the diagnosti c errors for presumed PCNs undergoing surgery. 

Methods: All pancreati c resecti ons performed for presumed PCNs at the Verona Pancreas Insti tute between 2011 
and 2020 were analysed. “Misdiagnosis” was defi ned as the discrepancy between preoperati ve diagnosis of nature 
and fi nal pathology, while “Mismatch” as the discrepancy between the preoperati ve suspect of malignancy (or its 
absence) and fi nal pathology. Features considered suggesti ve for malignancy at preoperati ve work-up were defi ned 
according to the Internati onal Guidelines (Pancreatology, 2017) and the European Guidelines (Gut, 2018). Diagnos-
ti c errors considered “clinically relevant” implied a potenti al over- or under-treatment for the pati ent. 

Results: A total of 601 pati ents were included. Endoscopic Ultrasound (EUS) was performed in 301 (50%) pati ents. 
Overall misdiagnosis and mismatch were 19% and 34% respecti vely, with no signifi cant benefi t for those pati ents 
who underwent EUS. The highest rate of misdiagnosis was reached for cysti c neuroendocrine tumours (61%) and 
the lowest for solid pseudopapillary tumours (6%). Several diagnosti c errors had clinical relevance, including 7 (13%) 
presumed serous cysti c neoplasms eventually found to be other malignant enti ti es, 50 (24%) intraductal papillary 
mucinous neoplasms (IPMN) with high-risk sti gmata (HRS) revealed to be non-malignant, and 38 (33%) IPMN with-
out HRS revealed to be malignant at fi nal pathology. A preoperati ve presumpti on of malignant mucinous cysti c 
neoplasm was correct in only 20 (16%) pati ents.
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Conclusion: Despite not always clinically relevant, diagnosti c errors are sti ll common among resected PCNs when 
applying Internati onal Guidelines. New diagnosti c tools beyond EUS are needed to refi ne diagnosis of those lesions 
at higher risk for unnecessary surgery or accidentally observed nevertheless being malignant.

P-11-22
Guiding the way: a comparati ve analysis of IPMN management in two European centres
Vladimir Djordjevic1, Nikica Grubor1,2, Djordje Knezevic1,2, Dejan Radenkovic1,2, Benjamin Hadžialjević3, Miha Petric3, 
Ales Tomazic3, Blaz Trotovsek3, Mihajlo Djokic3

1University Clinical Centre of Serbia, Belgrade, Serbia. 2Medical Faculty, University of Belgrade, Belgrade, Serbia. 
3University Medical Centre Ljubljana, Ljubljana, Slovenia

Abstract

Background: While determining an appropriate course of treatment for an intraductal papillary mucinous neo-
plasm (IPMN), it is imperati ve that clinical, radiological, and histological results be considered. Many internati onal 
recommendati ons for the administrati on of the IPMN have been formulated and accepted by the relevant bodies. 
This study was conducted with the goal of analysing and comparing the diagnosti c accuracy of the evidence-based 
guidelines that were published in 2017 Internati onal, Fukuoka, and 2018 European for the identi fi cati on of malig-
nant IPMN in two European centres: The University Clinical Centre of Serbia and University Medical Medical Centre, 
Ljubljana, Slovenia. 

Methods: Evaluati ons will be performed on a total of 111 consecuti ve resected pati ents who had been diagnosed 
with IPMN out of which 74 are recruited from the University Clinical Centre of Serbia and 37 had been diagnosed 
with IPMN at the University Medical Centre, Ljubljana. The purpose of this study is to compare the outcomes of 
these pati ents. The absolute and relati ve indicati ons, as well as high-risk sti gmata and worrisome features of risk 
linked with cancer, will be retrospecti vely analysed. Moreover, the sensiti vity, specifi city, positi ve (PPV), and nega-
ti ve predicti ve values will be investi gated (NPV). In this study, the sensiti vity of absolute and relati ve indicati ons for 
resecti ons will be determined according to both criteria, and the experiences of two diff erent European centres will 
be compared.

Conclusion: Using the previous experiences of both centres, the study will provide guidelines for selecti ng individ-
uals for resecti on.

P-12-01
Clinical development of a blood biomarker using apolipoprotein-A2 isoforms for early 
detecti on of pancreati c cancer
Ayumi Kashiro1,2, Michimoto Kobayashi3, Takanori Oh3, Kengo Nagashima4, Keiko Takeuchi2, Satoshi Nara5, Susumu 
Hijioka6, Chigusa Morizane6, Shojiro Kikuchi7, Shingo Kato8, Ken Kato9, Hiroki Ochiai10, Daisuke Obata11, Hiroshi Koni-
shi12, Kotone Matsuyama13, Hiromu Kutsumi11, Kazufumi Honda1,2

1Department of Bioregulati on, Graduate School of Medicine, Nippon Medical School, Tokyo, Japan. 2Insti tute for 
Advanced Medical Sciences, Nippon Medical School, Tokyo, Japan. 3Toray Industries, Inc., Tokyo, Japan. 4Keio Univer-
sity Hospital, Tokyo, Japan. 5Department of Hepatobiliary and Pancreati c Surgery, Nati onal Cancer Centre Hospital, 
Tokyo, Japan. 6Department of Hepatobiliary and Pancreati c Oncology, Nati onal Cancer Centre Hospital, Tokyo, Ja-
pan. 7Insti tute of Advanced Medical Sciences, Hyogo Medical University, Mukogawa, Japan. 8Department of Clinical 
Cancer Genomics, Yokohama City University Hospital, Yokohama, Japan. 9Department of Head and Neck Esophageal 
Medical Oncology, Nati onal Cancer Centre Hospital, Tokyo, Japan. 10Department of Gastroenterological Surgery, Na-
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ti onal Cancer Centre Hospital, Tokyo, Japan. 11Centre for Clinical Research and Advanced Medicine, Shiga University 
of Medical Science, Seta, Japan. 12Japan Cancer Society, Tokyo, Japan. 13Department of Health Policy and Manage-
ment, Nippon Medical School, Tokyo, Japan

Abstract

Background: We previously reported apolipoprotein A2-isoforms (apoA2-i) as candidate plasma biomarkers for 
early-stage pancreati c cancer. The aim of this study was the clinical development of apoA2-i as plasma biomarkers 
for pancreati c cancer.

Methods: We established a novel sandwich enzyme-linked immunosorbent assay (ELISA) using specifi c anti bodies 
against the unique sequences of the C-terminal amino acids of apoA2-i, which was produced under the Quality 
Management System for in vitro diagnosti cs. Clinical evaluati on of the assay was performed with predefi ned end-
points before measurement using 2732 plasma samples that were retrospecti vely collected, and the clinical equiv-
alence and signifi cance of apoA2-i were compared with that of CA19-9. The primary end point was comparison of 
the area under curves (AUCs) of receiver operati ng characteristi c analysis between apoA2-i and CA19-9. Secondary 
end points were reproducibility of the specifi city, of apoA2-I, evaluati on of sensiti vity, and improved sensiti vity with 
combinati on assay using apoA2-i and CA19-9 compared with single assay of CA19-9 for detecti ng pancreati c cancer. 
This was a prespecifi ed retrospecti ve study.

Results: The primary end point of the AUC of apoA2-ATQ/AT [0.879, 95% confi denti al interval (CI): 0.832–0.925] for 
disti nguishing between pancreati c cancer (n = 106) and healthy controls (n = 106) was higher than that of CA19-
9 (0.849, 95%CI: 0.793–0.905), and achieved the primary endpoint predefi ned before measurement. The cut-off  
apoA2-ATQ/AT (59.5 μg/mL) was defi ned based on 95% specifi city in 2000 healthy samples, and the reproducibility 
of specifi citi es was confi rmed in two independent healthy cohorts as 95.3% (n = 106, 95%CI: 89.4–98.0) and 95.8% 
(n = 400, 95%CI: 93.3–97.3). The sensiti vity of apoA2-ATQ/AT for detecti ng stage I (47.4%) and I/II (50%) pancreati c 
cancer was higher than that of CA19-9 (36.8% and 46.7%, respecti vely). The combinati on of apoA2-ATQ/AT (cut-off , 
59.5 μg/mL) and CA19-9 (37 U/mL) increased the sensiti vity for diagnosing pancreati c cancer to 87.7% compared 
with 69.8% for CA19-9 alone.

Conclusion: ApoA2-ATQ/AT has equivalent or bett er clinical performance compared to CA19-9, and shows promise 
as a blood biomarker for use in clinical practi ce.

P-12-02
Are serum insulin-like growth factor 1 (IGF-1) and insulin-like growth factor binding pro-
tein 2 (IGFBP-2) levels useful in chronic pancreati ti s (CP) and pancreati c adenocarcinoma 
(PDAC) diff erenti ati on?
Barbara Wlodarczyk1, Lukasz Durko1, Przemyslaw Wlodarczyk2, Renata Talar-Wojnarowska1, Ewa Malecka-Wojcies-
ko3

1Department of Digesti ve Tract Diseases, Medical University of Lodz, Lodz, Poland. 2Faculty of Economics and Sociol-
ogy, University of Lodz, Lodz, Poland. 3ewuncia@poczta.onet.pl, Lodz, Poland

Abstract

Background: IGF-1 and IGFBP-2 form a network involved in PDAC development. The role of IGFs in promoti ng pan-
creati c cancer cell proliferati on, survival and migrati on is well established and their ability to sti mulate tumour 
growth and metastasis is well documented. 
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The aim of the study was to evaluate if IGF-1, IGFBP-2 and IGF-1/IGFBP-2 rati o may be useful in PDAC and CP diff er-
enti ati on.

Methods: The study included 137 pati ents: 89 pati ents with PDAC and 48  pati ents with CP. The subjects were all 
tested for the levels of IGF-1, IGFBP-2, using the ELISA method (Corgenix UK Ltd R&D Systems) and CA 19-9 in serum. 
Additi onally, the IGF-1/IGFBP-2 rati o was calculated. 

Results: The IGF-1 serum level equalled 52.12 +/- 33.13 ng/ml in PDAC vs. 74.23 +/- 48.98 ng/ml in CP; p=0.0053. 
Mean level of IGFBP-2 was respecti vely equal to 305.95 +/- 194.58 ng/ml in PDAC vs. 485.43 +/- 299 ng/ml in CP; 
p=0.0002. Mean CA 19-9 serum concentrati on was 434.95 +/- 419.98 U/ml in PDAC vs. 78.07 +/- 182.36 U/ml in CP; 
p=0.0000. Mean IGF-1/IGFBP-2 rati o was 0.213 +/- 0.14 in PDAC vs. 0.277 +/- 0.33 in CP; p=0.1914. Diagnosti c use-
fulness of indicators for the purpose of PDAC and CP diff erenti ati on was assessed by means of AUROCs comparison. 
AUROCs of IGF-1, IGFBP-2 and IGF-1/IGFBP-2 rati o ranged below 0.7, which is lower than the AUROC of CA 19-9 
(0.7953; 0.719 within 95% CI). Together CA 19-9 & IGFBP-2 AUROC also ranged below 0.8. When age was included, 
AUROC increased to the 0.8632 and its 95% confi dence interval held above the 0.8 limit. The division of pati ents into 
groups with early and late stages of PDAC does not improve the sensiti vity of the markers used.

Conclusion: Presented results indicate that CA 19-9 is a marker presenti ng high potenti al for the PDAC and CP diff er-
enti ati on. The introducti on of additi onal variables to the model, such as the serum level of IGF-1 or IGFBP-2, slightly 
increased the sensiti vity in diff erenti ati ng CP from PDAC. The IGF-1/IGFB-2 rati o turns out to be a good marker of 
pancreati c diseases, but insuffi  cient for the purpose of CP and PDAC diff erenti ati on.

P-12-03
Increased risk of pancreati c cancer among 141,387 diabeti c pati ents treated with DPP-4 
inhibitors analysed with common data model
Jun Kyu Lee
Dongguk University Ilsan Hospital, Goyang, Korea, Republic of

Abstract

Background: Dipepti dyl pepti dase 4 inhibitors (DPP-4i) are increti n-based anti -diabetes drugs, which have been 
introduced recently. It is concerned that, however, that DPP-4i might cause pancreati c cancer or pancreati ti s due 
to the pleiotropic eff ects for the exocrine pancreas. In this study, the associati on between pancreati c cancer and 
DPP-4i was investi gated based on common data model (CDM), an emerging tool for real world data (RWD) analysis.

Methods: The electronic hospital record (EHR) of diabeti c pati ents treated with DPP-4i from 2006 to 2019 was 
pooled into CDM and compared with those with sodium-glucose cotransporter inhibitors (SGLT)-2i as the control. 
The enrolment assessment window was considered 6 months. The blackout and washout periods were defi ned as 
2 and 56 days, respecti vely.

Results: Each cohort of DPP-4i and SGLT-2i consisti ng of 141,387 and 13,378 pati ents was formed. Pancreati c cancer 
was identi fi ed in 2,803 (2.14%) pati ents from the DPP-4i cohort and 129 (1.07%) from the SGLT-2i cohort, which 
showed stati sti cal diff erence (P < 0.0001). The odds rati o was 2.02 (95% confi denti al interval: 1.69-2.41) with fi xed 
and random eff ect models.

Conclusion: The study suggests there is increased risk of pancreati c cancer for pati ents treated with DPP-4i.
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P-12-04
Pathologic complete response following preoperati ve chemotherapy vs. chemoradio-
therapy in pancreati c ductal adenocarcinoma: a systemati c review and meta-analysis
Quoc Riccardo Bao1, Marco Venti n2, Lorenzo Dell’Atti  1, Marzia Tripepi3, Isabella Frigerio3, Marco Scarpa1, Gaya 
Spolverato1

1University of Padova, Padova, Italy. 2Massachusett s General Hospital, Boston, USA. 3Pederzoli Hospital, Peschiera 
del Garda (VR), Italy

Abstract

Background: The impact of additi onal radiotherapy on survival and pathologic response is sti ll widely debated in 
pati ents treated with neoadjuvant treatment in pancreati c ductal adenocarcinoma (PDAC). The aim of this study 
was to compare the rates of pathologic complete response (pCR) in pati ents resected for PDAC aft er neoadjuvant 
chemotherapy (ChT) vs. chemoradiotherapy (CRT), and secondarily, to compare the R0 resecti on rate and overall 
survival (OS).

Methods: The study protocol was registered on the Internati onal Prospecti ve Register of Systemati c Reviews (PROS-
PERO CRD42022341466) on July 3rd 2022. A systemati c review was conducted on MEDLINE/PubMed, Embase, 
Cochrane, Web of Science and Google Scholar, for studies published between 2012 and 2022. All studies reporti ng 
clinical outcomes of pati ents with PDAC following neoadjuvant therapy were considered eligible for inclusion. A 
meta-analysis comparing the rate of pCR, R0 resecti on rate, and 3-year OS following ChT vs CRT in pati ents was 
performed. The overall quality of evidence was evaluated using a GRADE approach. 

Results: Of 4003 potenti ally relevant studies and 19 studies eligible for full-text assessment, 5 studies were includ-
ed in the systemati c review and in the meta-analysis. Among the 5 included studies, published between 2016 and 
2022, 2 were retrospecti ve single-centre studies, 2 were retrospecti ve multi -centre studies, and one was a prospec-
ti ve phase II multi -centre RCT. Overall, 433 ChT pati ents and 770 CRT pati ents were included in the meta-analysis. 
Among pati ents treated with ChT only the most frequent regimen was FOLFIRINOX (80.0%), followed by gemcit-
abine+nab-paclitaxel (9.1%), while among those who underwent CRT the most common regimen was FOLFIRINOX-
+RT (49.2%) and gemcitabine+RT (33.9%). A stati sti cally signifi cant increased rate of pCR and R0 resecti ons were 
found in CRT pati ents (OR 3.38, 95% CI 1.51-7.57, p=0.003, and OR 1.52, 95% CI 1.14-2.02, p=0.004, respecti vely), 
whereas 3-year OS (OR 1.08, 95% CI 0.77-1.52, p=0.64) did not diff er signifi cantly among groups. 

Conclusion: CRT may have a positi ve impact on pathologic response and R0 resecti on rate, whereas a survival ben-
efi t was not reported, possibly due to the occult micrometastases and distant metastases that impact on survival of 
PDAC pati ents.

P-12-05
Characteristi c analyses of early-onset pancreati c cancer: a survey of internati onal publi-
cati ons
Dong Luo1,2, Liandong Ji3, Xuejun Gong3, Xiao Yu1, Yixiong Li3

1Department of Hepatopancreatobiliary Surgery II, Third Xiangya Hospital, Central South University, Changsha, Chi-
na. 2Medical Faculty Heidelberg, University of Heidelberg, Heidelberg, Germany. 3Department of Pancreati c Surgery, 
Xiangya Hospital, Central South University, Changsha, China

Abstract
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Background: Early-onset pancreati c cancer (EOPC) is relati vely rare. The research on EOPC is somewhat obscure, 
and the specifi c clinical and molecular characteristi cs of this conditi on are debated. Therefore, we conducted a sur-
vey of these topics from internati onal publicati ons.

Methods: A search was performed in PubMed for arti cles related to EOPC that were published between January 
2007 and January 2022. We assessed the basic features of EOPC research and the clinical and molecular character-
isti cs of this conditi on.

Results: A total of 27 arti cles were included. A total of 18.5%, 18.5%, and 63% of papers were published from 2007-
2011, 2012-2016, and 2017-2022, respecti vely. The age cutoff s for EOPC were 40 years (3.7%), 45 years (29.6%), 
50 years (48.1%), 55 years (11.1%), and 60 years (7.4%), and 18.5% of papers included a single EOPC cohort. Of the 
papers, 81.5% focused on clinical data analysis. A total of 25.9%, 22.2%, and 22.2% of papers showed that EOPC is 
likely to receive more treatment (including surgery, radiati on, and chemotherapy), have a higher predominance in 
males, and be at an advanced stage, respecti vely. EOPC presented more smoking, alcohol use, frequently located 
in the head of pancreas, and lower Charlson/Deyo comorbidity score from 14.8%, 7.2%, 7.2%, 7.2% papers, re-
specti vely. EOPC seemed to have more family history of pancreati c neoplasia, privately insured pati ents, each was 
discussed in just one arti cle. A total of 66.7% of papers compared survival outcomes between the two groups. EOPC 
presented no diff erences, bett er survival, and worse survival from 29.6%, 29.6 and 7.4% of the papers, respecti vely. 
A total of 18.5% of the papers studied the disti ncti ve molecular characteristi cs of EOPC: lower frequency of somati c 
single-nucleoti de variant in CDKN2A, increased expression of FOXC2, enriched RAS wild-type, higher mutati on rates 
of SMAD4, increased acti vati on of TGF-β pathway, and higher expression levels of phospo-GSK3 in EOPC.

Conclusion: EOPC is a rare subgroup with disti ncti ve clinical and molecular features. However, there was no unifor-
mity in the age cut-off  or survival outcomes of EOPC compared to their counterparts. The molecular characteristi cs 
need further investi gati on. This study may help researchers bett er understand the research on EOPC and its char-
acteristi cs.

P-12-06
Peripheral and portal venous KRAS ctDNA detecti on as independent prognosti c markers 
of early tumour recurrence in pancreati c ductal adenocarcinoma
Christi ne Nitschke1,2,3, Benedikt Markmann1,3, Philipp Walter1,3, Anita Badbaran4, Marie Tölle1,3, Jolanthe Kropidlows-
ki3, Yassine Belloum3, Mara R. Goetz1, Jan Bardenhagen1, Louisa Stern1, Joseph Tintelnot5, Marti n Schönlein5, Mari-
anne Sinn5, Paul van der Leest6, Ronald Simon7, Asmus Heumann1, Jakob R. Izbicki1, Klaus Pantel3, Harriet Wikman3, 
Faik G. Uzunoglu1

1Department of General, Visceral and Thoracic Surgery, University Hospital Hamburg-Eppendorf, Hamburg, Germa-
ny, Hamburg, Germany. 2Mildred Scheel Cancer Career Centre, Hamburg, Germany, Hamburg, Germany. 3Insti tute of 
Tumour Biology, University Hospital Hamburg-Eppendorf, Hamburg, Germany, Hamburg, Germany. 4Clinic for Stem 
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6Department of Pathology, University Medical Centre, University of Groningen, Groningen, Netherlands, Groningen, 
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Abstract

Background: KRAS circulati ng tumour DNA (ctDNA) has shown biomarker potenti al for pancreati c ductal adenocar-
cinoma (PDAC) but has not yet been applied in clinical practi ce. We aim to improve the clinical applicability of ctDNA 
detecti on in PDAC and to study the impact of blood-draw site and ti me point on the detectability and prognosti c 
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role of KRAS mutati ons.

Methods: 221 blood samples from 108 PDAC pati ents (65 curati ve, 43 palliati ve) were analysed. Baseline peripheral 
and tumour-draining portal venous (PV), postoperati ve and follow-up bloods were analysed and correlated with 
prognosis.

Results: Signifi cantly higher KRAS-mutant detecti on rates and copy numbers were observed in palliati ve compared 
to curati ve pati ents’ baseline blood (58.1% vs. 24.6%; p=0.002; and p<0.001). Signifi cantly higher KRAS-mutant cop-
ies were found in PV blood compared to baseline (p<0.05) samples. KRAS mutati on detecti on in pre- and postopera-
ti ve and PV blood was signifi cantly associated with shorter recurrence-free survival (RFS; all p<0.015) and identi fi ed 
as independent prognosti c markers. KRAS ctDNA status was also an independent unfavourable prognosti c factor for 
shorter overall-survival (OS) in both palliati ve and curati ve cohorts (HR:4.9, P=0.011; HR:6.9, P=0.008).

Conclusion: KRAS ctDNA mutati on detecti on is an independent adverse prognosti c marker in curati ve and palliati ve 
PDAC pati ents at all sites of blood-draw and is a strong follow-up marker. The most substanti al prognosti c impact 
was seen for PV blood, which could be an eff ecti ve novel tool for identi fying prognosti c borderline pati ents - guiding 
future decision-making on neoadjuvant treatment despite anatomical resectability.

P-12-07
Dermatological paraneoplasti c syndrome in pancreatology: clinical case
Natalia Gubergrits1, Oleksii Tsys2

1Into-Sana Multi fi eld Clinic, Odesa, Ukraine. 2Centre for Innovati ve Medical Technologies of the Nati onal Academy 
of Sciences of Ukraine, Kyiv, Ukraine

Abstract

Background:  The most common among paraneoplasti c syndromes (PNS) are dermatological problems, occurring in 
55-65% of cancer pati ents. We describe the clinical observati on of dermatological paraneoplasti c syndrome.

Methods: A 58-year-old pati ent was examined.

Results: The pati ent complained on periodic slight itching, weight loss over the past year by 8 kg, periodic pain in the 
left  hypochondrium and epigastric region. In 2014, laparoscopic cholecystectomy (cholelithiasis) was performed. In 
2015, during hospitalizati on due to exacerbati on of chronic pancreati ti s, a pancreati c head cyst was found. An ob-
jecti ve examinati on revealed multi ple seborrheic keratomas (3-15 mm); the dermatologist’s conclusion: Leser-Trelat 
syndrome. In dynamics (two years later), abdominal pain, itching and nausea increased; according to the results 
of endoscopic ultrasound and MRI, there was a moderate increase in size of cysti c formati on of the pancreas; fi ne 
needle biopsy results: mucinous cysti c neoplasia with signs of malignancy. A pylorus-preserving pancreatoduodenal 
resecti on was performed, the diagnosis of pancreati c mucinous cystadenocarcinoma was established. During the 
last year, the pati ent’s daughter began to develop skin changes similar to those of the mother. At present, a thor-
ough examinati on revealed no pathology of the pancreas.

Conclusion: The dermatologic PNS are the “mirrors”, looking into you can fi nd signs of various malignant neoplasms, 
including pancreati c. However, PNS is not always a manifestati on of a cancer diagnosis, because PNS can also pre-
cede to neoplasti c pathology.
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Diagnosti c accuracy of ki-67 labelling index in endoscopic ultrasonography-fi ne needle 
aspirati on cytology and biopsy of pancreati c neuroendocrine neoplasms
Byoung Kwan Son1, Jung-Soo Pyo2, Dong Hee Koh3, Jin Lee3

1Department of Internal Medicine, Uijeongbu Eulji Medical Centre, Uijeongbu, Korea, Republic of. 2Department of 
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Abstract

Background: The present study aimed to compare the diagnosti c accuracy of the ki-67 labelling index (LI) between 
the endoscopic ultrasonography-fi ne needle aspirati on cytology/biopsy (EUS-FNAC/FNB) and the surgical specimen 
of pancreati c neuroendocrine neoplasm (PanNEN).

Methods: Conventi onal meta-analysis and diagnosti c test accuracy (DTA) review were performed using 17 eligible 
studies. In the DTA review, the sensiti vity, specifi city, diagnosti c odds rati o (OR), and area under the curve (AUC) 
of the summary receiver operati ng characteristi c (SROC) curve were calculated. In additi on, subgroup analysis was 
conducted based on EUS-FNAC and FNB, WHO grade, and tumour size.

Results: Overall concordance rate of WHO grade by ki-67 LI between the EUS-FNAC/FNB and the surgical specimen 
was 0.767 (95% confi dence interval [CI] 0.713–0.814). Concordance rates of the EUS-FNAC and EUS-FNB subgroups 
were 0.741 (95% CI 0.681–0.794) and 0.839 (95% CI 0.738–0.906), respecti vely. In the DTA review for WHO grade 
3, the sensiti vity and specifi city were 0.786 (95% CI 0.590–0.917) and 0.998 (95% CI 0.987–1.000), respecti vely. The 
diagnosti c OR and AUC of the SROC curve was 150.220 (95% CI, 46.145–489.000) and 0.983, respecti vely. The sen-
siti vity and specifi city were the highest in WHO grade 1 and grade 3 subgroups, respecti vely.

Conclusion: Concordances of WHO grade by ki-67 LI were higher between EUS-FNAC/FNB and surgical specimens. 
The identi fi cati on of the ki-67 LI can be useful for predicti ng the WHO grade of PanNEN in EUS-FNAC/FNB.

P-12-09
Immunomodulatory eff ects and response predicti on of FOLFIRINOX chemotherapy in 
pancreati c ductal adenocarcinoma pati ents: implicati ons for combinati on therapies
Casper W F van Eijck1,2, Gaby Strijk1, Evelien Vietsch1, Fleur van der Sijde1, Maaike Verheij1, Madelief Vinke1, Joachim 
G J V Aerts2, Casper H J van Eijck1, Marcella Willemsen1

1Erasmus University Medical Centre, Rott erdam, Netherlands. 2Nati onal Cancer Research Centre (CNIO), Madrid, 
Netherlands

Abstract

Background: FOLFIRINOX is currently one of the best chemotherapy combinati ons available to treat pancreati c 
ductal adenocarcinoma (PDAC). However, its clinical uti lity is limited by high toxicity and poor long-term survival 
outcomes. Thus, further increasing its systemic and local effi  cacy through multi modal treatment and early response 
predicti on is desirable. This study aims to investi gate the impact of one cycle of FOLFIRINOX on peripheral immune 
cells and plasma proteins to ulti mately guide more eff ecti ve immuno-based combinati onal therapies and, ideally, to 
identi fy an early biomarker predicti ve for FOLFIRINOX response.

Methods: Immune cell profi ling (fl ow cytometry) and proteome profi ling (Olink Proteomics) was performed on 
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blood and plasma samples from 86 PDAC pati ents of all disease stages. Samples were collected one day before 
and two weeks aft er the fi rst FOLFIRINOX cycle. Datasets were subjected to Principal Component Analysis aft er 
which Linear Mixed Eff ect Models were fi tt ed that corrected for confounding factors. Analyses were strati fi ed by 
ti me (before vs on-treatment) and radiological response aft er four cycles of FOLFIRINOX (disease control (DC) and 
progressive disease (PD)).

Results: Unsupervised clustering of fl ow cytometry data demonstrated increased proliferati on and acti vati on of B 
cell subsets upon treatment. Aft er correcti ng for covariates, FOLFIRINOX increased the expression of markers in-
volved in T-cell acti vati on and the frequency of proliferati ng NK(T) cells. In additi on, anti gen-presenti ng cells became 
more acti vated. Similarly, proteome analysis revealed that FOLFIRINOX diminished several tumour-cell-related path-
ways and enhanced pathways related to adapti ve immunity, immune eff ector processes, T-cell acti vati on and diff er-
enti ati on, and immunoglobulin producti on. Strati fi cati on by FOLFIRINOX response revealed high levels of acti vati on 
markers on CD4+ and CD8+ T-cells in DC compared to PD pati ents. Contrarily, PD pati ents showed increased levels 
of inhibitory markers by B cells and CD4+ and CD8+ T-cells. Finally, proteome analysis revealed high levels of BACH1, 
ITGB6, MYO9B, PRDX3, SIT1, and VEGFA, and low levels of GAL in PD compared to DC pati ents pre-treatment.

Conclusion: One cycle of FOLFIRINOX has immunomodulatory eff ects that may form a theoreti cal foundati on for 
developing (immune-based) combinati on therapies that harness the immune system in PDAC pati ents. In additi on, 
several plasma proteins have great potenti al to predict progression under FOLFIRINOX before starti ng treatment.

P-12-10
Metabolite profi les in plasma disti nguish between pati ents with periampullary cancer 
and benign pancreati c disease
Sti na Margrethe Stålberg1,2,3, Laxmi Silwal-Pandit1, Nasser Ezzatkhah Bastani4, Daniel Johan Hammer Nebdal1, Bjørn 
Steen Skålhegg4, Elin Hegland Kure1,2

1Department of Cancer Geneti cs, Insti tute for Cancer Research, Oslo University Hospital, Oslo, Norway. 2Department 
of Natural Sciences and Environmental Health, University of South-Eastern Norway, Bø i Telemark, Norway. 3De-
partment of Pathology, Skien Hospital, Skien, Norway. 4Division for Molecular Nutriti on, Insti tute for Basic Medical 
Sciences, University of Oslo, Oslo, Norway

Abstract

Background: Periampullary cancer is a collecti on of cancers located in the surroundings of ampulla of Vater, in the 
head of the pancreas, the duodenum and the distal bile duct. The cancers are all serious malignancies with diff er-
ent frequency, prognosis, and treatment. Disti nguishing them preoperati vely has proven challenging. Further, to 
diff erenti ate these cancers from benign periampullary disease is not without diffi  culti es. During the last decade, 
blood-based metabolites have shown promising results as a diagnosti c tool to diff erenti ate periampullary cancers 
from benign disease.

Methods: The level of 28 metabolites in blood plasma from 117 pati ents with preoperati vely suspected pancreati c 
cancer were established using LC-MS/MS analysis. Aft er pathology evaluati on, 72 pati ents were diagnosed with 
periampullary cancer and 45 with benign pancreati c disease. Testi ng of associati ons between metabolites, consen-
sus clustering based on metabolite profi les, and survival analyses were performed.

Results: More than half of the metabolites were signifi cantly diff erent between the benign and the malign samples 
(p-value <0.05). Lower levels were found for all the signifi cantly diff erent metabolites in the malign samples, Glu-
tamic acid with higher expression in the malign samples being an excepti on. Using consensus clustering, the metab-
olite profi les separate the samples into two clusters, mainly consisti ng of malign and benign samples, respecti vely. 
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Using Cox regression model, high plasma Phenylalanine was found to be associated with increased overall survival 
(HR=0.50, CI 0.30-0.83, p-value < 0.01).

Conclusion: Metabolite profi les in plasma from pati ents with malign and benign periampullary disease were signifi -
cantly diff erent, can disti nguish malign from benign disease preoperati vely and are possible preoperati ve biomark-
ers for periampullary cancer.

P-12-11
Bile analysis in pati ents with bile duct obstructi on
Jae Seon Kim, Hyo Jung Kim
Korea University Guro Hospital, Seoul, Korea, Republic of

Abstract

Background: Although bile is a promising sample for biliary disease, there has been limited interest except proteom-
ic analysis. The compositi on of bile is supposed to show the close correlati on with the conditi on of bile duct and 
cholangiocyte, which is crucial for modifying the primary generated bile from canaliculi. We aimed to investi gate the 
component of bile and evaluate its potenti al value as biomarker for malignant biliary tract obstructi on. 

Methods: We enrolled pati ents who underwent endoscopic nasobiliary drainage (ENBD) for bile duct obstructi on 
at Korea university Guro hospital from May 2020 to July 2021. The bile was collected through the 3-way connector 
of ENBD tube, the day aft er endoscopic retrograde cholangiography and was investi gated for sodium, potassium, 
chloride, acidity, protein, albumin, glucose, amylase and the rate of bacterial culture growth. We divided pati ents to 
two groups as the cause of biliary tract obstructi on and compared the diff erence of bile components. 

Results: A total of 253 pati ents were included in the study, 50 pati ents have malignant bile duct obstructi on (18 bili-
ary tract cancer, 14 bancreas cancer, 6 ampulla of Vater cancer, 4 gallbladder cancer, 1 lymphoma, 1 angiosarcoma, 5 
other metastati c cancer, 1 unknown origin) and 203 pati ents have a benign cause. The mean chloride concentrati on 
of bile was signifi cantly high in malignant group (115.88 vs 108.72 mmol/L, p<0.0001), but the mean sodium con-
centrati on was lower (146.68 vs 150.46 mmol/L, p=0.0007) than benign group. The higher amylase level (>500 U/L) 
of bile was associated with benign group (p=0.004). There was no diff erence in protein, albumin, potassium, acidity 
(pH) and the rate of cultures growth between two groups. 

Conclusion: The bile chloride concentrati on was increased in malignant obstructi on. It is thought that decreased 
chloride/bicarbonate anion exchange in cholangiocyte is involved in malignant cholangiopathy.

P-12-12
The added value of blood glucose monitoring in high-risk individuals undergoing pancre-
ati c cancer surveillance 
Aleksander Bogdanski1, Derk Klatt e1, Anke Onnekink1, Bas Boekesti jn1, Marti n Wasser1, Shirin Feshtali1, Bert Bons-
ing1, Sven Mieog1, Jeanin van Hooft 1, Monique van Leerdam1,2

1Leiden University Medical Centre, Leiden, Netherlands. 2Netherlands Cancer Insti tute, Amsterdam, Netherlands

Abstract

Background: New-onset diabetes (NOD) is associated with the development of pancreati c ductal adenocarcinoma 
(PDAC) and is suggested as potenti al biomarker to detect PDAC at an earlier stage. Internati onal guidelines rec-
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ommend routi ne glucose measurements in pancreati c surveillance of high-risk individuals (HRIs), however, litt le is 
known about its added value in additi on to imaging. Therefore, this study evaluates the added value of longitudinal 
glucose measurements as a diagnosti c biomarker for PDAC in high-risk surveillance cohorts.

Methods: HRIs with a CDKN2A germline pathogenic variant parti cipati ng in pancreati c cancer surveillance who had 
≥ 1 fasti ng blood glucose (FBG) and/or HbA1c measurements were included in this study. Individuals with diabetes 
mellitus at baseline, less than 3 years of follow-up and all follow-up aft er pancreatectomy were excluded from the 
study. Data was collected on demographics, FBG- and HbA1c measurements, MRI- and EUS examinati ons, and pa-
thology reports. Univariate multi variable logisti c regression was performed to assess the relati onship between NOD 
and PDAC, with adjustment for sex, age and smoking history. To quanti fy the diagnosti c performance of NOD as a 
marker for PDAC, receiver operati ng characteristi c (ROC) curve and area under the curve (AUC) were computed.

Results: In total, 220 HRIs were included in the analysis. Median age was 61 (IQR 53-71) years, 62.7% of parti cipants 
were female, and the mean BMI was 26.2 (4.12 SD). More than half (54.1%) of the studied cohort had a positi ve 
smoking history and the median amount of glucose measurements per person was 7 (IQR 5-12). During the study 
period, 26 (11.8%) HRIs developed NOD, of whom 5 (19.2%) later developed PDAC. The other 23 (82.1%) PDAC 
cases remained NOD-free. Multi variable analysis showed no stati sti cally signifi cant relati onship between NOD and 
PDAC (OR 1.21; 95% CI, 0.39-3.78). A stati sti cally signifi cant associati on was exclusively observed between age and 
development of PDAC (OR 1.05; 95% CI, 1.01-1.1). Furthermore, NOD did not diff erenti ate between HRIs with- and 
without PDAC (AUC 0.54; 95% CI, 0.46-0.61).

Conclusion: This study demonstrated no added value for longitudinal glucose monitoring in HRI parti cipati ng in an 
imaging-based pancreati c cancer surveillance program.

P-12-13
Impact of nati onwide implementati on of best practi ces in pancreati c cancer care (PA-
CAP-1): a stepped-wedge cluster randomised controlled trial
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Abstract

Background: Implementati on of new cancer treatment strategies are oft en subopti mal and slow. We aimed to im-
plement best practi ces in pancreati c cancer care nati onwide and assess the impact on overall survival (OS).

Methods: Nati onwide multi centre stepped-wedge cluster randomised controlled trial comparing implementati on 
of best practi ces with usual care (May 22, 2018 – July 9, 2020). Best practi ces included adequate use of periop-
erati ve and palliati ve chemotherapy, pancreati c enzyme replacement therapy (PERT), referral to a dieti cian, and 
metal biliary stents. A 6-week implementati on period in all 17 Dutch pancreati c centres and their regional referral 
networks was performed. Primary outcome was 1-year OS. Secondary outcomes included best practi ce implemen-
tati on and quality of life (EORTC global health score).

Results: Overall, 5887 pati ents diagnosed with pancreati c cancer were included; 2939 aft er implementati on of best 
practi ces versus 2641 before. One-year OS was 3.8 vs 3.7 months (HR 0.98, 95%CI 0.88-1.08). Use of neoadjuvant 
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(11% vs 11%) and adjuvant chemotherapy (48% vs 51%) did not change, while use of palliati ve chemotherapy did 
(24% vs 30%, OR 1.38, 95%CI 1.10-1.74). Use of PERT increased (34% vs 45%, OR 1.64, 95%CI 1.28-2.11), the num-
ber of pati ents referred to a dieti cian remained similar (59% vs 63%, OR 1.16, 95%CI 0.92-1.45). Use of metal biliary 
stents instead of plasti c stents increased (74% vs 83%, OR 1.78 95%CI 1.13-2.80). Quality of life did not diff er (AUC 
43.9 versus 42.8, median diff erence: -1.09, 95%CI -3.05-0.94). 

Conclusion: Nati onwide implementati on of best practi ces in pancreati c cancer care did not improve 1-year survival. 
Despite improvement of some nati onwide practi ces, sti ll the majority of pati ents received no cancer-directed treat-
ment. This study emphasizes the poor survival in a real-world populati on, and need for improved awareness and 
treatment opti ons.

P-12-14
Quanti fi cati on of perineural invasion in pancreati c ductal adenocarcinoma: proposal of a 
severity score system
Giulia Gasparini1, Marco Schiavo Lena2, Stefano Crippa1,3, Giulio Belfi ori1, Francesca Aleotti  1, Francesca Di Salvo1, 
Miriam Redegalli2, Maria Giulia Cangi2, Carla Taveggia4, Massimo Falconi1,3, Claudio Doglioni2,3

1Division of Pancreati c Surgery, Pancreas Translati onal & Clinical Research Centre, IRCCS San Raff aele Scienti fi c In-
sti tute, Milan, Italy. 2Pathology Department, IRCCS San Raff aele Scienti fi c Insti tute, Milan, Italy. 3Vita Salute San 
Raff aele University, Milan, Italy. 4Axo-Glial Interacti on Unit, Division of Neuroscience, IRCCS San Raff aele Scienti fi c 
Insti tute, Milan, Italy

Abstract

Background: Perineural invasion (PNI) is the neoplasti c invasion of nerves, a common feature of pancreati c ductal 
adenocarcinoma (PDAC), which correlates with an aggressive tumour behaviour even in the early stages of disease. 
PNI is considered as a present vs absent feature and a severity score system is missing. The aim of this study was to 
develop a scoring system for PNI and to correlate it with other pathological and prognosti c features.

Methods: This monocentric retrospecti ve study included PDAC pati ents undergoing surgical resecti on at San Raf-
faele Hospital between January 2015 and December 2018. Pati ents with incomplete pathological data or follow-up 
were excluded. Overall, 356 PDAC pati ents (47,8% females, median age 68 years) were analysed. PNI was scored 
as follow: 0: absent; 1: presence of neoplasia along nerves <3 mm; 2: neoplasti c infi ltrati on of nerve fi bres ≥3 mm 
and/or massive perineural infi ltrati on and/or presence of necrosis of the nerve bundle. The correlati on between the 
proposed scoring system and other pathological features, disease free survival (DFS) and disease specifi c survival 
(DSS) were analysed. Uni- and multi variate analysis for DFS and DSS were performed. 

Results: PNI was found in 72.5% of the pati ents. 38.2% of pati ents received neoadjuvant treatment, and there 
was a trend towards a reducti on of PNI severity aft er neoadjuvant treatment, although not stati sti cally signifi cant 
(p=0.061). PNI score signifi cantly correlated with tumour size, presence of lymph node metastases, vascular inva-
sion, surgical margins status and tumour diff erenti ati on grade (p<0.001). PNI severity score signifi cantly correlated 
also with decreasing DFS and DSS at univariate analysis (p<0.001). At multi variate analysis, the presence of lymph 
node metastases was the only independent predictor of DFS (p<0.001, HR 2.235) and of DSS (p<0.001, HR 2.902) 
together with tumour grade (p=0.002, HR 1.6677) and ASA score 3 (p=0.001, HR 1.697).

Conclusion: The increasing severity of PNI score strongly correlates with worsening of the most used pathological 
features in PDAC. Moreover, it has a prognosti c role in terms of DFS and DSS.  A prospecti ve validati on is needed to 
fully understand the role of PNI in PDAC.
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Nutriti onal indices in an inpati ent advanced pancreati c cancer treatment
Mariia Kiriukova1, Elena Dubtsova1, Liudmila Vinokurova1, Irina Savina1, Liudmila Zhukova1, Igor Khatkov1, Dmitry 
Bordin1,2,3

1A.S. Loginov Moscow Clinical Research Centre, Moscow, Russian Federati on. 2Tver State Medical University, Tver, 
Russian Federati on. 3A.I. Yevdokimov Moscow State University of Medicine and Denti stry, Moscow, Russian Feder-
ati on

Abstract

Background: Systemic infl ammati on and nutriti onal parameters have been studied as possible prognosti c factors 
in pancreati c cancer. As pati ents start chemotherapy with more aggressive as well as eff ecti ve treatment, the indi-
ces and rati os containing nutriti onal parameters might be useful in predicti ng the amount of potenti ally received 
fi rst-line treatment courses. The study aimed to analyse the correlati on between nutriti onal status parameters and 
indices and the number of multi -agent treatment courses received at the inpati ent chemotherapy department in 
treatment naïve pati ents.

Methods: In pati ents with locally advanced non operable or metastati c pancreati c cancer, pre-treatment parame-
ters (Charlson comorbidity index (CCI), complete blood count, total protein, albumin, bilirubin) were collected and 
nutriti onal rati os and indices (neutrophil-to-lymphocyte (NLR), platelet-to-lymphocyte (PLR), lymphocyte-to-mono-
cyte (LMR), prognosti c nutriti onal index (PNI), nutriti onal risk index (NRI), HALP (haemoglobin, albumin, lympho-
cyte, protein), prognosti c immune nutriti onal index (PINI), systemic infl ammati on score (SIS), systemic immune-in-
fl ammati on index (SII)),  were calculated in 158 pati ents with APC. The parameters were tested in att empt to assess 
the correlati on between them and the number of multi -agent fi rst-line inpati ent treatment courses received.

Results: Out of 158 pati ents, 72 were men (45.5%) and 89 had with metastati c disease (56.3%). Mean number of 
inpati ent received courses was seven. Kendall rank correlati on coeffi  cient test was stati sti cally signifi cant for CCI 
(-0.15), haemoglobin (0.129), erythrocyte (0.129), total protein (0.174), and albumin levels (0.178) as well as for PNI 
(0.179), NRI (0.150), HALP (0.145), PINI (0.187), and SII (-0.13) (p<0.05). There was a trend to stati sti cal signifi cance 
also in neutrophil (-0.1, p=0.052) and lymphocyte counts (0.104, p=0.06) and LMR (0.101, p=0.067).

Conclusion: Nutriti onal and systemic infl ammati on indices predict the number of multi -agent chemotherapy treat-
ment courses received at the inpati ent chemotherapy department.

P-12-16
Add-on oxaliplati n aft er treatment failure of nanoliposomal irinotecan plus fl uorouracil 
and leucovorin in metastati c pancreati c adenocarcinoma – a retrospecti ve study
Shih-Hung Yang1, Sz-Chi Chiu2

1Nati onal Taiwan University Hospital, Taipei, Taiwan. 2PharmaEngine, Inc., Taipei, Taiwan

Abstract

Background: Nanoliposomal irinotecan (nal-IRI) plus fl uorouracil and leucovorin (NalFL) is the standard therapy for 
gemcitabine-failed metastati c pancreati c adenocarcinoma (PDAC). However, treatment beyond the progression of 
NalFL has not yet established. We evaluated the outcomes of add-on oxaliplati n aft er failure of NalFL.

Methods: Consecuti ve pati ents who applied for the Nati onal Health Insurance-covered nal-IRI in our hospital be-
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tween January 2019 and February 2023 were initi ally screened with the criteria of metastati c PDAC and failure of 
gemcitabine. Pati ents who had been treated with add-on oxaliplati n to NalFL (NalFLOX) aft er progression of NalFL 
were identi fi ed.

Results: We identi fi ed 29 pati ents with a median age of 66 years (range, 48–77 years). Stage IV disease was diag-
nosed in 18 pati ents initi ally. Before NalFL, a median of 1 (range, 0–3) palliati ve chemotherapy regimen had been 
given. The median ti me to treatment failure (TTF) aft er starti ng NalFL was 2.5 months with response rate (RR) of 
3.4% and disease control rate (DCR) of 48.3%. ECOG PS of 0–1 was identi fi ed in 16 pati ents before NalFLOX. Oxal-
iplati n was added to NalFL due to imaging or clinical progression in 18 and 11 pati ents. For NalFLOX, the median 
starti ng dose and maximum dose were 55 (range, 40–70) mg/m2 and 60 (range, 50–70) mg/m2 for nal-IRI, and 60 
(range, 50–70) mg/m2 and 60 (range, 50–85) mg/m2 for oxaliplati n. Fluorouracil was principally infused for 24 hours. 
The RR of NalFLOX was 6.9% with DCR of 37.9% and TTF of 2.8 months. Comparing pati ents with PS of 0–1 to 2-3, 
the median overall survival (OS) of NalFLOX was 8.8 months versus 3.9 months (P <0.001). The median OS of Nal-
FLOX was 7.7 months versus 3.6 months (P = 0.001) in pati ents without and with prior exposure to plati num, while 
no prognosti c signifi cance in terms of prior exposure to fl uoropyrimidine or nab-paclitaxel was found. The adverse 
events of NalFLOX were well tolerated.

Conclusion: Add-on oxaliplati n beyond the progression of NalFL in metastati c PDAC was of moderate effi  cacy and 
manageable toxiciti es. Further prospecti ve studies may be warranted to explore this regimen in pati ents with ac-
ceptable PS but heavily pretreated PDAC.

P-12-17
The impact of diff erent gemcitabine-based fi rst-line regimens, gemcitabine plus nab-pa-
clitaxel or S-1, on the effi  cacy of second-line liposomal irinotecan in pati ents with meta-
stati c pancreati c cancer
Nai-Jung Chiang1, Cheng-Yu Tang1, Shih-Hung Yang2, Sz-Chi Chiu3, Li-Yuan Bai4, Yan-Shen Shan5, Wen-Chi Chou6

1Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan. 2Department of Oncology, Nati onal Tai-
wan University Hospital, Taipei, Taiwan. 3PharmaEngine, Inc., Taipei, Taiwan. 4ivision of Haematology-Oncology, De-
partment of Internal Medicine, China Medical University Hospital, Taichung, Taiwan. 5Division of General Surgery, 
Department of Surgery, Nati onal Cheng Kung University Hospital, Tainan, Taiwan. 6Division of Haematology-Oncolo-
gy, Department of Internal Medicine, Linkou Chang Gung Memorial Hospital, Taoyuan, Taiwan

Abstract

Background: Liposomal irinotecan plus 5-fl uorouracil and leucovorin (Nal-IRI + 5-FU/LV) provided survival bene-
fi t for pati ents with metastati c pancreati c cancer who were refractory to gemcitabine-based treatment, mainly 
gemcitabine plus nab-paclitaxel (GA) in current real-world practi ce. The effi  cacy and safety of nal-IRI + 5-FU/LV for 
metastati c pancreati c cancer with fi rst-line treatment of gemcitabine plus S-1 (GS) had not been reported and was 
explored in this study.

Methods: Total 177 metastati c pancreati c cancer pati ents receiving GA or GS followed by nal-IRI + 5-FU/LV as the 
second-line treatment were identi fi ed from a multi centre retrospecti ve cohort in Taiwan from 2018 to 2020. Of 
which, 85 pati ents received fi rst-line GS treatment and the other 92 pati ents received fi rst-line GA treatment. The 
comparisons regarding demographic characteristi cs, overall survival (OS), ti me-to-treatment-failure (TTF) and ad-
verse events were done between GS and GA groups.

Results: The median OS was 15.0 months [95% confi dence interval (CI), 12.2-17.8] of GS group and 15.9 months 
(95% CI, 13.3-18.5) of GA group with P=0.58. The median age of GS group was elder compared to GA group (67 
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versus 62 years, P<0.001), whereas more liver metastasis was noted in GA group (78 % versus 51%, P<0.001) and 
more pati ents in GA group received pre-empti ve nal-IRI dose reducti on (P=0.03) compared to GS group. The TTF (3.1 
versus 2.8 months) and OS (6.1 versus 4.2 months) aft er nal-IRI treatment were similar between GS and GA group 
with P=0.36 and P=0.83, respecti vely. More pati ents in GS group encountered mucositi s during nal-IRI treatment 
(15% versus 4%, P=0.02).

Conclusion: The treatment effi  cacy of second-line nal-IRI were similar regardless of diff erent fi rst-line gemcit-
abine-based regimens. The fi rst-line treatment of GS followed by nal-IRI treatment aft er failure to gemcitabine is an 
alternati ve sequence for pati ents with metastati c pancreati c cancer.

P-12-18
GATA6 expression modulates the immune phenotype in pati ents with (borderline) re-
sectable pancreati c cancer
Casper WF van Eijck1,2, Dana Mustafa1, Núria Malats2, Francisco Real2, Casper HJ van Eijck1

1Erasmus University Medical Centre, Rott erdam, Netherlands. 2Nati onal Cancer Research Centre (CNIO), Madrid, 
Spain

Abstract

Background: GATA6 is essenti al for maintaining the classical phenotype in pancreati c adenocarcinoma (PDAC), and 
high expression is associated with a favourable prognosis. The immune system plays a vital role in cancer prognosis 
by preventi ng or promoti ng tumourigenesis. Although some reports suggested an associati on between GATA6 and 
tumour immunity in PDAC, the exact role of GATA6 in modulati ng the immune response remains unclear. This study 
aims to investi gate the immune phenotypes associated with GATA6 expression in treatment-naive and neoadjuvant 
chemo-radiotherapy (nCRT) treated PDAC pati ents.

Methods: This study included 85 resected PDAC pati ents from the randomised controlled PREOPANC trial, who 
were assigned to receive gemcitabine-based nCRT (n = 42), or immediate surgery (n = 43). Both treatment groups 
were scheduled to receive adjuvant gemcitabine. Immunohistochemistry staining classifi ed pati ents into low, mod-
erate, and high GATA6 expression groups. Additi onal stainings validated GATA6 as a marker for classical-type PDAC 
following nCRT. The immune transcriptome was examined using spati al immune transcriptomic profi ling by NanoS-
tring technologies. 

Results: Among the treatment-naive tumours, 26% were GATA6high and 29% were GATA6low. In contrast, among 
the nCRT-treated tumours, 21% were GATA6high and 42% were GATA6low. Treatment naïve GATA6high tumours 
showed a less infl ammatory TME characterised by a low abundance of M2 macrophages and CD8+ T cells. Further-
more, pro-tumoural pathways related to interleukin (IL-4/-10/-13/-17), infl ammatory (IL2-STAT5, IL6-JAK-STAT3), 
and KRAS signalling acti viti es were reduced in GATA6high tumours. GATA6high tumours were signifi cantly associat-
ed with prolonged overall survival in the enti re cohort (hazard rati o (HR) 0.44; 95% CI: [0.22 to 0.85]). This associ-
ati on was similar aft er strati fying by treatment (nCRT: HR 0.21 [0.06-0.74], treatment-naive: HR 0.60 [0.27-1.32]), 
although not signifi cant in the treatment-naïve tumours. The associati on in the enti re cohort remained signifi cant 
aft er correcti ng for potenti al confounders (HR 0.41 [0.21-0.80]). In additi on, multi variate models showed no inter-
acti on between GATA6 expression and gemcitabine-based (neo)adjuvant treatment.

Conclusion: This study reveals that treatment-naive PDAC tumours with varying GATA6 expression have disti nct 
immune phenotypes. The presence of GATA6 is associated with a shift  towards a less pro-tumoural environment 
which may contribute to the favourable prognosti c role of GATA6. This immunological shift  was absent in pati ents 
that received nCRT.
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Risk factors for developing impaired nutriti onal status in pancreati c cancer pati ents: A 
systemati c review and meta-analysis
Betti  na Csilla Budai1,2, Petrana Marti nekova2,3, Gefu Cai2, Dalma Dobszai4, Lili Fekete1,2, Hanne Normann2, Ádám 
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Abstract

Background: Impaired nutriti onal status has an increased incidence in certain gastrointesti nal cancers and is asso-
ciated with altered prognosis and quality of life. The mechanisms of development are incompletely elucidated and 
there is no effi  cient treatment to prevent its occurrence and progression. We performed a systemati c review and 
meta-analysis to investi gate the risk factors that contribute to impaired nutriti onal status in pati ents with gastroin-
testi nal cancer. We report here the results on pancreati c adenocarcinoma (PDAC) cases only.

Methods: We conducted the systemati c search in 3 databases (PubMed, Embase and Central) on 21.10.2022 with 
no restricti ons. We included in the analysis studies that fi t the following PECO (populati on, exposure, comparison, 
outcome) framework: P: pancreati c cancer pati ents, E/C: any of the evaluated biomarkers, O: impaired nutriti onal 
status, as defi ned in each arti cle.  A random-eff ects model yielded the pooled odds rati os (ORs) and 95% confi dence 
intervals (CIs). The risk of bias was assessed with the QUIPS tool.

Results: Twenty-eight arti cles comprising 18359 pati ents were included in the analysis. The overall quality of the 
arti cles was good, and most of them were at low risk of bias. Presence of biliary obstructi on (OR 2.05 [Cl 1.72 to 
2.45]) and metastases (OR 1.79 [Cl 1.19-2.70]), ECOG ≥2 (vs. ECOG<2) (OR 12.83 [Cl 1.59 to 103.81]) and pancreati -
coduodenectomy (vs. distal pancreatectomy) (OR 2.15 [Cl 1.49 to 3.09]) were associated with signifi cantly higher 
odds of impaired nutriti onal status in PDAC. Moreover, we observed clinically relevant point esti mati on of odds for 
increased risk of nutriti onal status impairment in head (vs. other) tumour locati on (OR 1.27 [Cl 0.91-1.77]) presence 
of diabetes mellitus (OR 1.58 [Cl 0.65 to 3.83]) and presence of hypertension (OR 1.87 [Cl 0.32 to 10.81]), however 
we found these odds not signifi cant.

Conclusion: Biliary obstructi on, metastati c stage, pancreati coduodenectomy, and ECOG ≥2 confer an increased risk 
for impaired nutriti onal status to PDAC pati ents. These factors may be included in a nutriti onal risk screening tool 
personalised for pancreati c cancer. (The last two authors equally contributed).
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Accuracy of endoscopic ultrasound-guided ti ssue sampling for the cyto-histological diag-
nosis of solid pancreati c tumours: analysis of a large prospecti ve registry
Yessica Dominguez-Novoa1,2, Julio Iglesias-Garcia1,2, Jose Lariño-Noia1,2, Daniel de la Iglesia-Garcia1,2, Ihab Abdulkad-
er-Nallib3,2, Hector Lázare-Iglesias3,2, J. Enrique Dominguez-Muñoz1,2

1Department of Gastroenterology and Hepatology. University Hospital of Santi ago de Compostela, Santi ago de Com-
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Abstract

Background: Endoscopic ultrasound (EUS)-guided sampling is considered the gold standard for the cyto-histological 
diagnosis of solid pancreati c tumours. Development of new needles over the last years has improved the diagnosti c 
accuracy of EUS-sampling. Aim of our study was to evaluate the accuracy of EUS-sampling for the cyto-histological 
diagnosis of solid pancreati c tumours in clinical practi ce. 

Methods: Pati ents who underwent EUS-sampling for the evaluati on of solid pancreati c tumour over the last 13 
years were identi fi ed from a prospecti vely collected EUS registry and included in the study. EUS was performed 
with linear Pentax echoendoscopes and Hitachi systems. Tissue acquisiti on was performed with standard cytolo-
gy needles (19-gauge, 22-gauge, and 25-gauge) and core needles [ProcoreTM, Franseen and Fork-Tip] (19-gauge, 
20-gauge, 22-gauge, and 25-gauge). Samples were collected in a cytological soluti on (Cytolit®) and processed for 
cyto-histological evaluati on. Results are shown as mean ± standard deviati on and percentages. Diagnosti c accuracy 
for malignancy was analysed using the histopathological analysis of the surgical specimens, and the clinical and ra-
diological long-term follow-up in non-operated pati ents, as gold standard. 

Results: 1072 pati ents were included in the study (mean age 67.6 years, range 17-92, 596 male). Size of solid pan-
creati c lesions was 33.4 ± 15.2 mm. 617 tumours were located in the head of the pancreas, 339 in the body, 83 in 
the tail and 33 in the uncinate process. Cytology needles were used in 543 pati ents (50.7%) and core needles in 
529 (49.3%). Mean number of needles passes was 1.7 ± 0.8. On-site evaluati on of samples was done in 224 (20.9%) 
cases. 916 (85.4%) masses were fi nally classifi ed as malignant, whereas 156 (14.5%) were considered benign. Glob-
al sensiti vity, specifi city and overall accuracy for malignancy were 86.5%, 100% and 88.4%, respecti vely. Obtained 
sensiti vity and overall accuracy were higher with core needles compared with cytology needles (89.4% vs 83.5%, 
and 90.7% vs 86.2%, respecti vely).

Conclusion: EUS-guided sampling is an accurate technique for the cyto-histological diagnosis of solid pancreati c 
tumours. Diagnosti c yield reached in clinical practi ce is superior with core needles than with cytology needles.

P-12-21
Pre-diagnosti c phase of pancreati c cancer: what should we pay to att enti on?
Daniel Quiñones-Díaz, Sonia Cubillas-Urkiola, Maitane Ferrer-De la Huerta, Iago Pereyra-Duro, María Freire-Dapor-
ta, Nerea Gendive-Martí n, Inés Santamaría-Vicario, Emma Martí nez-Moneo
Hospital Universitario de Cruces, Barakaldo, Spain

Abstract

Background: Pancreati c adenocarcinoma, despite its low incidence, is the fourth leading cause of cancer-related 
death in Europe.  Its poor prognosis is justi fi ed by the diagnosti c delay and the lack of eff ecti ve therapies. Our objec-
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ti ve was to analyse the symptoms presented by pati ents with a diagnosis of pancreati c cancer before the diagnosis 
in order to see if there is a possibility of improving early diagnosis.

Methods: Retrospecti ve descripti ve study of a secti on of pati ents diagnosed with pancreati c adenocarcinoma be-
tween 07.01.2020 – 08.31.2022. Retrospecti ve follow-up of the guide symptom for which the study of pancreati c 
cancer begins.

Results: 100 pati ents were included, male (58%) and median of 65 years old.  Toxic habits: Alcohol (30%) and tobac-
co (64%).

The predominant initi al symptom was epigastric pain (46%) either by itself or associated with a general syndrome 
(16%); jaundice (27%). Another symptoms (17%). Asymptomati c 10%.

61% of the pati ents had consulted medical services before the diagnosis for said symptomatology. 48% did so with 
their general practi ti oner (GP), 12% with their GP and the emergency department simultaneously and 1% only with 
the emergency department.

The predominant place of diagnosis was a hospital (70%), 11% were incidental fi ndings in imaging tests done for 
another reason, 9% in outpati ent clinics and 7% in primary health care.

36% of the pati ents had DM at the ti me of diagnosis, of which 62% were long-standing diabeti cs (>3 years). In 50% 
of diabeti c pati ents there is hyperglycaemic decompensati on (6 months before diagnosis).

The median from the onset of symptoms unti l being assessed at a medical service was 16 days and the median of 
diagnosti c delay from the onset of symptoms to diagnosis was 5 weeks.  Pati ents who were not admitt ed to the 
emergency department had a diagnosti c delay of an average of 3 weeks.  Less than 10% were resectable at diagno-
sis.  The median survival was 6 months.

Conclusion: In a disease with a median survival of 6 months, a diagnosti c delay of 5 weeks is signifi cant. More than 
half of the pati ents consulted with their GP.  A diagnosti c algorithm should be created for increasing the suspicion 
of pancreati c cancer and improving early diagnosis.

P-12-22
Integrati on of metabolome and microbiome omics layers toward pancreati c cancer risk 
predicti on
Francisco Jurado1, Raquel Cumeras2, Ece Kartal3, Sergio Sabroso4, Núria Amigó5, Thomas Schmidt3, Lola Alonso4, 
Evangelina López de Maturana4, Xavier Molero6, Alfredo Carrato7, Francisco X Real8, Peer Bork3, Xavier Correig2, 
Núria Malats4
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delberg, Germany. 4Geneti c and Molecular Epidemiology Group, Spanish Nati onal Cancer Research Centre (CNIO) 
and CIBERONC, Madrid, Spain. 5Biosfer Teslab, Reus, Spain. 6Hospital Universitari Vall d’Hebron, Vall d’Hebron Re-
search Insti tute (VHIR), Barcelona, Spain. 7Department of Oncology, Ramón y Cajal University Hospital, IRYCIS, Ma-
drid, Spain. 8Epithelial Carcinogenesis Group, Spanish Nati onal Cancer Research Centre (CNIO), Madrid, Spain

Abstract

Background: Pancreati c cancer (PC) is projected to become the second most mortal type of cancer by 2030. Sever-
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al factors increase the PC risk. However, these conditi ons are not enough to defi ne high-risk populati ons towards 
preventi ve interventi ons. Oral and gut microbiota have been associated with PC risk, and a gut microbiota signature 
has shown to be a good predictor of PC risk. Preliminary studies point out that the metabolomic profi le is associat-
ed with PC risk and can be used for further strati fi cati on. Our purpose was to build an integrati ve predicti ve model 
based on microbiome, jointly with serum, stool, and urine metabolome features, to identi fy PC high-risk populati on

Methods: The PanGenMic populati on was selected on the basis of oral, blood, urine, and stool samples availability 
with a total of 44 PC cases and 38 hospital controls. All subjects had metabolomics data generated with NMR as-
says quanti fy metabolite’s concentrati on in stool (25 metabolites) and urine (25 metabolites), and with liquid/gas 
chromatography technology to quanti fy serum’s metabolites (470-2000 metabolites). Oral and faecal samples were 
processed to extract and sequence the bacterial 16S (250 and 290 ASVs, respecti vely). Zero infl ati on was managed 
through pseudocounts, missing values were imputed following bayesian strategy, and Z-score normalizati on was 
implemented. A Kernel-based Bayesian regression model was fi tt ed to obtain both the univariate layer risk score 
and the integrated risk score. All analyses were adjusted for sex, age, centre, analyti cal batch, and diabetes melli-
tus. The predicti ve ability of the models were evaluated with the area under the ROC curve using a cross-validati on 
approach.

Results: The combined 7 layers of data showed an AUC of 0.80 (SD 0.11). The best-case combinati on included, 
serum gas (i.e. best univariate predictor) plus faecal microbiota and metabolome (i.e. lowest correlati on to serum 
gas), with an AUC of 0.83 (SD 0.09).

Conclusion: This is the fi rst study that compares and combines metabolome and microbiome performance into 
PDAC risk predicti on. Regarding predictability, metabolome outperformed microbiome. The combinati on of faecal 
metabolomic + faecal microbiomic + serum gas metabolomic’s risk score provided the greatest AUC, pointi ng to the 
translati onal potenti al of this assay for the sake of applicability.

P-12-23
Arti fi cial intelligence approaches to predict pancreati c ductal adenocarcinoma risk
Giulia Peduzzi1, Roberto Pellungrini2, Andrea Spinelli3, Francesca Giorgolo3, Anna Monreale4, Marco Calderisi3, Dan-
iele Campa1

1Department of Biology, University of Pisa, Pisa, Italy. 2Classe di scienze, Scuola normale superiore, Pisa, Italy. 3Kode 
srl, Pisa, Italy. 4Computer Science Department, University of Pisa, Pisa, Italy

Abstract

Background: The ability to predict accurately the individual risk to develop pancreati c ductal adenocarcinoma 
(PDAC) is crucial for the implementati on of preventi on. Using classical epidemiological approaches, only a small 
number of risk factors have been identi fi ed. Therefore, this study aimed at testi ng diff erent machine learning (ML) 
methods to predict the occurrence of PC.

Methods: A total of 964 variables (geneti c and non-geneti c), 816 pancreati c cancer cases and 302,644 controls 
from the UK biobank cohort, were used to develop a predicti ve model for PDAC. Six diff erent ML predicti ve models 
(Random Forest, AdaBoost, XGBoost, CatBoost and DeepForest) were tested using two diff erent sets of variables 
(those signifi cant under a Bonferroni threshold and those signifi cant using a threshold of p<0.05). The predicti ve 
performances of the models were evaluated using the area under the receiver operati ng characteristi c (ROC) curve 
(AUC), accuracy, precision, recall and F1-score. Finally, SHapley Additi ve exPlanati on (SHAP) were used on the best 
ML models to identi fy the most important features for the model and explain what is the focus of the predicti on. 
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Results: Among the 5 models tested, for the fi rst group of variables, (n=81), XGBoost had the best comprehensive 
predicti ve performance, with an AUC of 0.94 and a recall of 0.79 for cases; whereas, for the second group of vari-
ables, (n=258), CatBoost performed best in term of predicti on, with an AUC of 0.96 and a recall of 0.81 for cases. 
Using SHAP to visualize the interpretati on of the ML models, we found that age and a polygenic risk score (PRS) (i.e., 
a score computed considering all geneti c variants associated with PDAC) contributed the most to the predicti on 
performance of the XGBoost and CatBoost models. The other variables that explained the model were, standing 
height, smoking status, and weight. 

Conclusion: ML showed high specifi city and sensibility to predict PDAC occurrence even with a relati vely small num-
ber of PDAC cases, increasing the number of pati ents tested in the model will however, be instrumental to apply 
them in a clinical setti  ng.

P-12-24
Combined IL6R inhibiti on and immunotherapy as a novel neoadjuvant therapeuti c ap-
proach in murine pancreati c cancer: a preclinical study protocol
Ibrahim Halil Gürcinar, Okan Safak, Sergey Tokalov, Helmut Friess, Güralp O. Ceyhan, Rouzanna Istvanff y, Ihsan Ekin 
Demir
Klinikum recths der Isar, Department of Surgery, Munich, Germany

Abstract

Background: Neoadjuvant therapy (neoTx) is criti cal for the surgical treatment of pancreati c cancer, especially for 
borderline resectable (BRPC) and locally advanced (LAPC) cases. Immunotherapy has become increasingly important 
in improving the treatment response of cancer pati ents, especially when combined with agents targeti ng immune 
inhibitory pathways. In our previous studies, we observed that gemcitabine as neoTx in mice with R0-resectable 
pancreati c ductal adenocarcinoma (PDAC) induced by electroporati on technique led to decreased tumour size and 
volume, increased overall survival rates and decreased propensity for metastasis. We also showed that resistance to 
pembrolizumab (Anti -PD-1), an immune checkpoint inhibitor, could be overcome by its combinati on with an inter-
leukin-6 receptor inhibitor (tocilizumab). 

Study protocol & expected results: We hypothesize that a combined neoTx treatment (pembrolizumab, tocilizumab 
and gemcitabine) could improve resectability in a novel murine PDAC model.To test this hypothesis, we will gener-
ate R0-resectable murine PDAC in CD11b Cre;IL-6 fl /fl  mice using orthotopic and electroporati on models. Following 
tumour development, pembrolizumab (1-8W), tocilizumab (3-6W) and gemcitabine (3-6W) treatment will be initi -
ated. The eff ect of treatment on tumour ti ssue and pain will be evaluated by USG and Von-Frey test. The primary 
outcome parameter planned to be obtained from the study will be overall survival and secondary outcome param-
eters will be pain and disease-free survival.

Conclusion: We believe that successful neoTx in BRPC and LAPC cases will indirectly increase the chances of surgi-
cal treatment, overall survival rates and disease-free survival in PDAC pati ents. A combined neoTx strategy with an 
interleukin-6 receptor inhibitor and anti -PD-1 therapy may have a signifi cant impact on the outcomes of BRPC and 
LAPC pati ents. The translati onal research approach of this study may help to provide a novel, more eff ecti ve treat-
ment opti on for PDAC pati ents and thus address an unmet clinical need.
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P-12-25
Investi gati ng possible relati onships between pancreati c cancer and hypothyroidism
Ingrid Garajová1, Annalisa Comandatore2,3, Fabio Gelsomino4, Stefania De Lorenzo5, Giuseppe Pedrazzi6, Andrea 
Spallanzani4, Giulio Marti nelli4, Rita Balsano7, Francesco Leonardi1, Matt eo Palmeri2, Gregorio Di Franco2, Simone 
Guadagni2, Niccolo’ Furbett a2, Elisa Giovannetti  8, Luca Morelli2

1Medical Oncology Unit, University Hospital of Parma, Parma, Italy. 2General Surgery Unit, Department of Surgery, 
Translati onal Research and New Technologies in Medicine, University of Pisa, Pisa, Italy. 3Department of Medical 
Oncology, Lab of Medical Oncology, Cancer Centre Amsterdam, Amsterdam, Netherlands. 4Department of Oncology 
and Haematology, University Hospital of Modena, Modena, Italy. 5Oncology Unit, Azienda USL Bologna, Bologna, 
Italy. 6Department of Medicine and Surgery, University of Parma, Parma, Italy. 7Medical Oncology and Haematology 
Unit, IRCCS Humanitas Research Hospital, Milano, Italy. 8Department of Medical Oncology, Lab of Medical Oncology, 
Cancer Centre Amsterdam, Amsterdam UMC, Amsterdam, Netherlands

Abstract

Background: Studies have demonstrated that exogenous thyroid hormone enhances cell proliferati on of pancreati c 
ductal adenocarcinoma (PDAC), prompti ng the suggesti on that pati ents taking the hormone may be expected to 
have a worse prognosis. The purpose of our study is to investi gate the prevalence of hypothyroidism among PDAC 
pati ents and its possible associati on with clinical endpoints.

Methods: A total of 634 consecuti ve pati ents who underwent pancreati c surgery or were diagnosed with metastat-
ic-locally advanced PDAC between 2012 and 2021 in three Italian hospitals were enrolled, data on hypothyroidism 
and levothyroxine treatment were collected. Overall survival (OS) curves were constructed using the Kaplan-Meier 
method and diff erences were analysed by log-rank-test (Mantel-Cox). To determine the potenti al associati on of 
diff erent clinical factors, a Cox-proporti onal-hazards model analysis was performed.

Results: Fift een percent of our PDAC pati ents had hypothyroidism treated with levothyroxine. The prevalence of 
hypothyroidism was comparable in metastati c pati ents and those undergoing radical resecti on. PDAC pati ents with 
hypothyroidism had a signifi cantly higher proporti on of women. Cox-proporti onal-hazards model analysis showed 
a signifi cantly higher hazard rati o (HR) for death associated with age and T-status in pati ents undergoing radical re-
secti on (HR=1.7; 95%CI=1.1-2.6; p=0.013 and HR=1.7; 95%CI=1.1-2.7, p=0.021) and increased CEA in metastati c pa-
ti ents (HR=2.018; 95%CI=1.2-3.5; p=0.011). In the metastati c setti  ng, median survival did not diff er, whereas PDAC 
pati ents with hypothyroidism undergoing radical resecti on had a poorer outcome, with a trend toward a stati sti cally 
signifi cant diff erence (p=0.06).

Conclusion: Our study highlighted a higher incidence of PDAC in pati ents with hypothyroidism treated with levothy-
roxine compared with the overall populati on. In additi on, we observed a shorter OS in PDAC pati ents undergoing 
radical resecti on with hypothyroidism, which suggests the value of additi onal studies to establish the possible con-
tributi on of thyroid hormone to PDAC outcomes.
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A profi le of long-term pancreati c cancer survivors
Ingrid Garajova1, Annalisa Comandatore2,3, Fabio Gelsomino4, Stefania De Lorenzo5, Virginia Agnetti  1, Giuseppe Pe-
drazzi6, Andrea Spallanzani4, Giulio Marti nelli4, Francesco Leonardi1, Matt eo Palmeri2, Gregorio Di Franco2, Cristi na 
Carpenito2, Simone Guadagni2, Niccolo’ Furbett a2, Elisa Giovannetti  3,7, Luca Morelli2

1Medical Oncology Unit, University Hospital of Parma, Parma, Italy. 2General Surgery Unit, Department of Surgery, 
Translati onal Research and New Technologies in Medicine, University of Pisa, Pisa, Italy. 3Department of Medical 
Oncology, Lab of Medical Oncology, Cancer Centre Amsterdam, Amsterdam UMC, Amsterdam, Netherlands. 4De-
partment of Oncology and Haematology, University Hospital of Modena, Modena, Italy. 5Oncology Unit, Azienda 
USL Bologna, Bologna, Italy. 6Department of Medicine and Surgery, University of Parma, Parma, Italy. 7Cancer Phar-
macology Lab, AIRC Start-Up Unit, Fondazione Pisana per la Scienza, Pisa, Italy

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is a highly aggressive disease with a fi ve-year overall sur-
vival (OS) of less than 10 percent. The phase III PRODIGE study reported the longest median OS for pati ents with 
PDAC, it was 54.4 months. The aim of this study was to examine the clinicopathological characteristi cs of long-term 
survivors of PDAC.

Methods: We retrospecti vely analysed a total of 532 consecuti ve pati ents who underwent pancreati c surgery or 
diagnosed metastati c/locally advanced PDAC treated between 2012 and 2021 in three Italian hospitals. Long-term 
survival pati ents were defi ned if OS was more than 54.4 months. We examined diff erences in clinical and pathologi-
cal parameters between the group of Long-Term Survivals and Not Long-Term Survivals. Moreover, we used univari-
ate and multi variate COX regression models to predict the infl uence of specifi c factors with OS. Values less than 0.05 
were considered stati sti cally signifi cant, the p-value was tested bilaterally.

Results: Stati sti cally signifi cant diff erences were noti ced in a variety of clinical and pathological features between 
the two groups. 5.6% of our PDAC pati ents survived in the long-term. Notably, long-term surviving pati ents were 
more oft en younger than 50 years of age (p=0.001), had less vascular (p=0.001) or perineural (p=0.02) invasion, 
less elevated CA 19-9 at diagnosis (p<0.001), were more frequently undergoing radical surgery (p=0.001) with sub-
sequent adjuvant chemotherapy (p<0.001), and were less frequently metastati c at diagnosis (p=0.007). No diff er-
ences were observed between the two groups with regard to sex, primary tumour site, hypothyroidism, T stage, N 
stage, or elevated CEA at diagnosis. Cox proporti onal hazards model analysis of the whole cohort showed that the 
occurrence of distant metastasis and elevated CA 19-9 at diagnosis were associated with a signifi cantly higher HR 
for death (HR=2.1; 95%CI=1.1-4; p=0.02 and HR=1.6; 95%CI=1.1-2.3; p=0.017, respecti vely). In contrast, adjuvant 
chemotherapy aft er surgery was associated with a signifi cantly lower HR for death (HR=0.39; 95%CI=0.25-0-61; 
p<0.001).

Conclusion: We therefore conclude that in our series, the presence of distant metastasis, elevated CA 19-9 at diag-
nosis, and the absence of adjuvant chemotherapy aft er surgery are independent negati ve predictors for survival in 
PDAC pati ents.
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Longitudinal changes in body compositi on and metabolic markers prior to diagnosis of 
pancreati c ductal adenocarcinoma
Derk Klatt e1,2, Alexander Weston1, Megan Engels1,2, Ahmed Ouni1, Aman Bali1, Yaohua Ma1, Jeanin van Hooft 2, Mo-
nique van Leerdam2,3, Baoan Ji1, Rickey Carter1, Candice Bolan1, Michael Wallace1,4, Yan Bi1

1Mayo Clinic, Jacksonville, USA. 2Leiden University Medical Centre, Leiden, Netherlands. 3Netherlands Cancer insti -
tute, Amsterdam, Netherlands. 4Sheikh Shakhbout Medical City, Abu Dhabi, UAE

Abstract

Background: Alterati ons in body compositi on and metabolic factors may serve as a potenti al biomarker for ear-
ly-detecti on of pancreati c ductal adenocarcinoma (PDAC). This study aimed to capture the longitudinal changes 
occurring in body compositi on and metabolic factors preceding a diagnosis of PDAC. 

Methods: All pati ents (≥18 years) diagnosed with PDAC between 2000 and 2021 were identi fi ed. We collected 
data on demographics, comorbiditi es, PDAC characteristi cs, all abdominal CT scans and blood-based markers up to 
3 years prior to date of diagnosis (index date). We applied a fully-automated abdominal segmentati on algorithm 
previously developed by our group (Weston et al. Radiology 2019) for three-dimensional quanti fi cati on of body 
compositi on on CT scans. We plott ed spline regression of body compositi on and metabolic factors over ti me and 
applied paired samples T-test  to compare values between ti me-periods (3 to 6 month intervals). 

Results: We included 1825 PDAC pati ents in body compositi on analysis, of which 581 (31.8%) had ≥2 pre-diagnosti c 
CT exams. For analysis of longitudinal trends of blood-based markers, 4846 pati ents were included. Mean age at di-
agnosis was 68.4 (SD 11.3) years, 43.6% were female and the mean BMI was 27.0 (SD 5.5). The distributi on of PDAC 
stage was as follows: 12.5% stage I, 32.6% stage II, 19.7% stage III, and 35.2% stage IV. Prior to a PDAC diagnosis, 
we observed signifi cant decreases in visceral fat volume, subcutaneous fat volume, total cholesterol and LDL. Con-
currently, pati ents developed signifi cant increases in HbA1c, fasti ng blood glucose and white blood cells prior to a 
clinical PDAC diagnosis. The most substanti al changes occurred in fasti ng blood glucose and white blood cells with a 
21.8% and 25.2% increase, respecti vely. Most body compositi on and metabolic markers showed a linear decreasing 
or increasing trend over ti me to diagnosis of PDAC. 

Conclusion: This study identi fi ed signifi cant alterati ons in a variety of soft  ti ssue and metabolic markers that occur 
in the development of PDAC. These metabolic changes may become apparent prior to two years before diagnosis, 
which may serve as a signifi cant window of opportunity for early detecti on.

P-12-28
Cigarett e smoking impairs the response to mFOLFIRINOX in pati ents with pancreati c duc-
tal adenocarcinoma
Pilar Lazzano, Livia Archibugi, Ruggero Ponz de Leon Pisani, Giulia Orsi, Massimo Falconi, Michele Reni, Paolo Gior-
gio Arcidiacono, Gabriele Capurso
IRCCS San Raff aele Hospital, Milan, Italy

Abstract

Background: Although pancreati c cancer (PDAC) pati ents are mostly treated with chemotherapy, studies analysing 
the impact of “pati ent-related factors” such smoking on response to polychemotherapy are scanty. Data obtained in 
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other tumours and on PDAC models suggest that smoking may induce molecular changes toward a more aggressive 
phenotype in pancreati c cancer cells. Our aim was to investi gate whether smoking aff ects response to polychemo-
therapy.

Methods: A database of consecuti ve PDAC pati ents prospecti vely enrolled at a terti ary centre at ti me of diagnosti c 
EUS-guided biopsy was queried for pati ents treated with fi rst-line polychemotherapy. Demographic data, risk fac-
tors, stage and follow-up data were recorded. Pati ents-related factors associated with disease control rate (DCR) 
at 6 months (SD+PR as per RECIST criteria), PFS and OS were investi gated by means of stati sti cs for categorical and 
conti nuous variables, Kaplan-Meier curves and Cox regression analysis. 

Results: Of 339 consecuti vely enrolled PDAC pati ents, 212 were included in the analysis; pati ents’ stage: resect-
able=25, borderline-resectable=75, locally advanced=62, metastati c=50. Treatments were nab-Paclitaxel+Gemcit-
abine (AG) (n=89), PAXG (Cisplati n, Capecitabine, Nab-Paclitaxel, Gemcitabine)(n=62), mFOLFIRINOX (n=61). The 
DCR at 6 months was 66.9% (65% for AG, 69% for PAXG, 67% for mFOLFIRINOX). Stage (not Ca19-9) was the only 
factor signifi cantly associated with worse PFS (HR=1.3; 95%CI: 1.2-1.5; p=0.0010) and OS (HR=1.3; 95%CI: 1.1-1.7; 
p=0.009) in the whole cohort. Mean PFS and OS were not diff erent in ever smokers/current/heavy vs never smok-
ers. In the subgroup of pati ents treated with mFOLFIRINOX, the DCR was 43% in current smokers and 75% in nev-
er+ex-smokers. In a multi variate Cox regression analysis adjusted for stage and age, in pati ents treated with mFOL-
FIRINOX, heavy smoking (>20 pack-years) was associated with worse PFS (median 6 vs 13 months; HR=2.6; 95% CI 
1.1-6.3; p=0.03). Smoking status was not associated with DCR and PFS in pati ents treated with AG or PAXG. Diabetes, 
BMI, aspirin or stati n use and presence of a biliary stent were not associated with response to polychemotherapy.

Conclusion: Cigarett e smoking seems associated with a worse response to fi rst-line mFOLFIRINOX in PDAC pati ents. 
Whether this is due to the reduced tolerability to the chemotherapy or to molecular changes induced by smoking 
warrants further investi gati on.

P-12-29
Heterotaxy syndrome with agenesis of the dorsal pancreas: a dark twisted turn of events
Andreia Rei1, Tiago Pereira-Guedes1, Ana Sofi a Mendes2, Fernando Castro-Poças1, Isabel Pedroto1

1Gastroenterology department, Centro Hospitalar Universitário de Santo António, Porto, Portugal. 2Medical Oncol-
ogy Department, Centro Hospitalar Universitário de Santo António, Porto, Portugal

Abstract

Background: Heterotaxy syndrome is a rare and heterogeneous congenital enti ty, defi ned by a disrupti ve internal 
arrangement of thoracic and abdominal organs across the left -right body axis associated with several congenital 
malformati ons, including pancreati c agenesis. Abdominal pain, diabetes mellitus, and pancreati ti s were described 
in associati on with agenesis of the dorsal pancreas.

Methods: We report the clinical case of a 42 years-old woman, an acti ve smoker (18 pack-years), with insulin-treat-
ed diabetes mellitus, recurrent aborti ons, and a family history of renal malformati on. She was referred to the out-
pati ent gastroenterology clinic for chronic abdominal pain and consti pati on. 

Results: Initi al laboratory studies and colonoscopy were unremarkable. Due to the progressive worsening of ab-
dominal pain with de novo anorexia and weight loss, an abdominal CT revealed features compati ble with heterotaxy 
syndrome, including intesti nal malrotati on (without usual identi fi cati on of Treitz ligament), polysplenia, and dorsal 
pancreati c agenesis. In the pancreati c topography, proximally to the superior mesenteric artery origin, a 3.6cm 
hypodense mass was identi fi ed. No cardiovascular, hepatobiliary, renal, or systemic vessel abnormaliti es were de-
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scribed. No chromosomal abnormaliti es were detected in karyotype. An abdominal MR confi rmed dorsal pancreati c 
agenesia and described a posterior 4.5cm (long axis) lesion in the cephalic-pancreati c region involving the celiac 
trunk and superior mesenteric artery. A fi ne-needle aspirati on biopsy performed by endoscopic ultrasonography 
established the diagnosis of pancreati c adenocarcinoma. Diagnosis of locally advanced, unresectable pancreati c 
lesion was assumed in multi disciplinary discussion, and systemic chemotherapy with gemcitabine monotherapy 
was proposed due to poor performance status. An acute thromboti c event with visual acuity impairment occurred 
during treatment, and local progression and metastati c liver disease were documented. Further clinical deteriora-
ti on with uncontrolled pain and upper gastrointesti nal occlusion determined exclusive symptomati c treatment, and 
the pati ent died within fi ve months of diagnosis. 

Conclusion: This is a rare case of heterotaxy syndrome with dorsal pancreati c agenesis and pancreati c adenocar-
cinoma, diagnosed in a young woman with chronic abdominal pain and obsti pati on workup. Chronic pancreati ti s 
and compensatory hypertrophy of the pancreati c head were previously associated with dorsal pancreati c agenesis. 
However, the pathway to pancreati c carcinogenesis is not understood or proven.

P-12-30
Diagnosti c delay at diagnosis and ti me-to-treatment in pancreati c cancer infl uence over-
all survival
Ruggero Ponz de Leon Pisani1, Livia Archibugi1, Pilar Lazzano1, Niccolò Bina1, Giuseppe Dell’Anna1, Gaetano Lauri1, 
Rubino Nunziata1, Massimo Falconi2, Michele Reni3, Paolo Giorgio Arcidiacono1, Gabriele Capurso1

1IRCCS San Raff aele, Unit of Pancreatobiliary Endoscopy and Endoscopic Ultrasound, Milan, Italy. 2IRCCS San Raff a-
ele, Pancreati c Surgery Unit, Milan, Italy. 3IRCCS San Raff aele, Oncology Unit, Milan, Italy

Abstract

Background: Pancreati c adenocarcinoma (PDAC) usually presents aspecifi c symptoms leading to a long diagnosti c 
delay (DD). Furthermore ti me-to-treatment (TTT) depends on several factors including ti me for examinati ons, his-
tological confi rmati on and/or oncological evaluati on. Our aim was to investi gate: a)the associati on between pre-
senti ng complaints or risk factors and DD; b)correlati on between DD and disease stage; c) whether DD and TTT or 
DD+TTT(overall delay:OD) impact on overall survival (OS); d) whether TTT or OS diff ers in pati ents followed at a 
third-level referral centre (3LRC) vs community hospitals (CH).

Methods: Single-centre prospecti ve cohort of consecuti ve PDAC pati ents, recording demographics, presenti ng com-
plaints, stage, imaging, endoscopic-ultrasound (EUS), cytological diagnosis, fi rst treatment (chemotherapy/surgery), 
survival. DD was considered ti me between fi rst symptom onset and fi rst imaging detecti ng PDAC; TTT from fi rst 
imaging to fi rst treatment, overall delay (OD) as DD+TTT. Mann-Whitney test was used to compare conti nuous 
variables, Kendall tau for correlati on analysis, ROC curves for defi ning cut-off s; survival analysis  with Kaplan–Meier 
method, and results compared by log-rank test. Overall survival (OS) was defi ned as the ti me between diagnosis 
and death. 

Results: 283 pati ents were included, mean age 66, 40 with incidental diagnosis. Pati ents with jaundice had a sig-
nifi cantly shorter median DD (18 days; p=0.003), while pain (69 days; p<0.001), pancreati ti s (146 days; p=0,014), 
new onset diabetes (66 days; p=0.015) had longer median DD. Ever smokers had borderline signifi cantly longer DD 
(52 days non-smokers; p=0.07). DD correlated with disease stage (Kendall’s tau=-0.167; p<0.0001). OD>92days (HR 
1.73; p=0.02), DD>51days (HR 1.73; p=0.007) and TTT>49 days (HR 1.56; p=0.03) were signifi cantly associated with 
shorter OS at cox regression adjusted for stage and age. Pati ents enti rely cared in 3LRC presented a signifi cantly 
shorter median TTT (49 vs 56days; p=0.048) compared to CH.
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Conclusion: Presenti ng symptoms infl uence DD in PDAC pati ents, which in turn, when >51 days impairs survival. 
A TTT>49 days and an OD of >3 months also signifi cantly impairs survival. While DD might be reduced with higher 
awareness for specifi c warning symptoms (especially in idiopathic pancreati ti s), TTT might be reduced opti mizing 
waiti ng ti me to EUS and/or fi rst oncological evaluati on through dedicated pathways for PDAC pati ents.

P-12-31
The prognosti c impact of comprehensive histopathological disease assessment in resect-
ed pancreati c cancer
Michael Guenther1, Muhammed Dervis Arslan1, Melanie Alexandra Palm1, Jens Werner2, Steff en Ormanns1

1Insti tute of Pathology, Ludwig-Maximilians-University, Munich, Germany. 2Department of general, visceral and 
transplantati on surgery, LMU Klinikum, Munich, Germany

Abstract

Background: Resecti on is the only potenti al cure for pancreati c cancer pati ents. Although recent advances in the 
histopathological assessment of pancreati c resecti ons specimens have led to increased standardizati on and im-
proved the prognosti cati on for each pati ent, several disease characteristi cs are underreported. Thus, their prognos-
ti c impact remains uncertain to date. Here we thoroughly examined the histopathologic disease characteristi cs of 
pancreati c resecti on specimens and report the impact of each variable on pati ent outcome.

Methods: The diagnosti c pathology reports of 556 pancreati c resecti on specimens, resected for pancreati c ductal 
adenocarcinoma (PDAC) between 2000 and 2016 at a large academic centre were revised and disease character-
isti cs such as tumour diameter (three dimensions), margin involvement, lymph node status and rati o, perineural, 
lymphati c vessel and blood vessel invasion, as well as metastati c sites were recorded. For histologic subtype and 
assessment of areacti ve stroma invasion fronts, slides were centrally reviewed. A cohort of 126 resected PDAC cases 
with available digital images was used for validati on. Tumour staging was updated to the currently employed UICC 
system. The associati on of disease characteristi cs and pati ent outcome was determined in univariate and multi var-
iate analyses, with respect to adjuvant chemotherapy.

Results: Staging by tumour volume allowed for more precise prognosti cati on compared to largest tumour diam-
eter or UICC stage (HR 1.37, p<0.001). The number of margins involved (HR 1.32, p < 0.001), but not the site of 
margin involvement was associated with poor prognosis (HR 1.01, p = 0.20). Areacti ve stroma invasion fronts were 
signifi cantly associated with worse outcome, which was confi rmed in the validati on cohort (HR 2.53, p<0.001). We 
retrospecti vely confi rmed the CRM concept in PDAC and the advantage of the 2017 UICC classifi cati on over older 
versions as well as lymph node rati o as independent prognosti cator. The prognosti c impact of histopathological 
traits was independent from adjuvant therapy.

Conclusion: Thorough histopathologic assessment of PDAC resecti on specimens allows for more accurate prognos-
ti cati on. We identi fi ed tumour volume, areacti ve stroma invasion fronts and the number of involved margins as 
novel risk factors and confi rmed known prognosti c factors such as the CRM concept and T-stage by largest tumour 
diameter. We propose a novel T-stage classifi cati on based on tumour volume.
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Pancreati c enzyme replacement therapy infl uences survival in pati ents with incurable 
pancreati c cancer
Hanna Sternby, Bobby Tingstedt
Insti tuti on of Clinical Sciences, Lund, Sweden

Abstract

Background: The majority of pati ents with pancreati c cancer suff er from non-curati ve disease with dismal prog-
nosis already upon diagnosis. Recent data suggests improved survival for pati ents who receive pancreati c enzyme 
replacement therapy (PERT). The aim of this study was to investi gate a possible impact of PERT on overall survival in 
palliati ve pancreati c cancer pati ents.

Methods: All pati ents with incurable pancreati c cancer from 2010 to 2019 were retrieved from the Nati onal Pancre-
ati c Cancer Registry. Data on PERT prescripti on and pick up as well as individual survival ti me were acquired from 
the Nati onal Medical Products Agency and the Cause of Death Registry. Only pati ents with a survival longer than 
one month were included in analysis. Survival data was analysed using cox regression models adjusted for age and 
sex and presented as Hazard Rati o (HR) for risk of death in the PERT group.

Results: In total 9,420 pati ents with non-resectable pancreati c cancer were found. Among these, 6742 (50.6% fe-
males, median age71 years) survived more than one month aft er diagnosis. Median overall survival was 7 months 
(range 3-151). PERT was picked up by 3343 pati ents, the medicated group was signifi cantly younger (70 vs 72 years, 
p=0.001) while other basic characteristi cs did not diff er. When dividing the pati ents into groups according to T-stage 
and PERT treatment, the number of pati ents given PERT was in general signifi cantly (p<0.001) fewer compared to 
the non-treated group. Sti ll, in survival analysis using Hazard Rati o (HR) describing risk of death, PERT was associat-
ed with overall prolonged survival; HR=0.72, CI 0.69-0.76, p<0.001). Except from the T1-group, results were equal 
when pati ents were parti ti oned according to both T-status and full TNM-status with superior overall survival for T2 
(HR=0.73 (0.63-0.84), p<0.001), T3 (HR=0.70 (0.63-0.78), p<0.001) and T4 (HR=0.69 (0.63-0.75), p<0.001).

Conclusion: In this large retrospecti ve cohort the results indicate an associati on between PERT treatment and im-
proved survival in pati ents with incurable pancreati c cancer.

P-12-34
Fatt y pancreas is a risk factor for pancreati c cancer: a systemati c review and meta-analy-
sis of 2956 pati ents
Mónika Lipp1,2, Dorott ya Tarján1,2, Jimin Lee2,3, Ádám Zolcsák2,4, Eszter Szalai2,5, Brigitt a Teutsch2,6, Bálint Erőss1,2,6, 
Alexandra Mikó6,7, Péter Hegyi1,2,6,8

1Insti tute of Pancreati c Diseases, University of Semmelweis, Budapest, Hungary. 2Centre for Translati onal Medicine, 
Semmelweis University, Budapest, Hungary. 3Medical School, Semmelweis University, Budapest, Hungary. 4Depart-
ment of Biophysics and Radiati on Biology, Semmelweis University, Budapest, Hungary. 5Department of Restorati ve 
Denti stry and Endodonti cs, Semmelweis University, Budapest, Hungary. 6Insti tute for Translati onal Medicine, Medi-
cal School, University of Pécs, Pécs, Hungary. 7Department of Medical Geneti cs, Medical School, University of Pécs, 
Pécs, Hungary. 8ranslati onal Pancreatology Research Group, Interdisciplinary Centre of Excellence for Research De-
velopment and Innovati on University of Szeged, Szeged, Hungary
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Abstract

Background: Pancreati c cancer (PC) is one of the most lethal cancers in the world, and by 2050, it is expected to 
become the leading cause of cancer-related deaths. Fatt y pancreas (FP) is defi ned by signifi cant fatt y infi ltrati on of 
the pancreati c parenchyma in the absence of chronic, excessive alcohol intake. The link between FP and PC is not 
fully understood; however, as a possible modifi able risk factor, FP is suspected of contributi ng to PC development. 
The aim was to assess the associati on between PC and FP by conducti ng a systemati c review and meta-analysis.

Methods: We systemati cally searched three databases on 21.10.2022: MEDLINE (via PubMed), Embase, and CEN-
TRAL (PROSPERO no.: CRD42022369017). Case-control and cross-secti onal studies reporti ng on pati ents where the 
intra-pancreati c fat depositi on was determined based on modern radiology or histology were included. We investi -
gated pati ents with PC and without PC. As main outcome parameters, FP in PC pati ents and in non-PC pati ents, and 
PC in FP and in non-FP pati ents were measured. Proporti on and odds rati o (OR) with a 95% confi dence interval (CI) 
was used for the eff ect size measure.

Results: In total, 17 arti cles were identi fi ed, including 2,956 pati ents. The possibility of having FP among pati ents 
with PC was more than six ti mes higher (OR 6.13; 95% CI 2.61-14.42) than in pati ents without PC. The presence of 
PC among pati ents with FP was 32% (OR 1.32; 95% CI 0.42-4.16). The proporti on of FP among PC pati ents was higher 
(0.62; 95% CI 0.42-0.79) than in non-PC pati ents.

Conclusion: In conclusion, FP was identi fi ed six ti mes more in PC pati ents. Proper pati ent management can result 
in bett er survival rates among pati ents with identi fi ed predisposing factors for PC. (The last two authors equally 
contributed)

P-12-35
Chemotherapy regimens and survival in pancreati c cancer - a ten year single centre over-
view
Hanna Sternby1, Hedda Brorsson2

1Insti tuti on of Clinical Sciences, Lund, Sweden. 2Department of Surgery, Uppsala, Sweden

Abstract

Background: During the last decade chemotherapy recommendati ons for pancreati c cancer (PDAC) have changed 
as novel regimens have demonstrated superior survival in selected cohorts. Herein we aim to, in a local cohort, 
analyse therapy changes and possible survival alterati ons over a 10-year period.

Methods: Pati ents with PDAC linked to a southern region in Sweden were enrolled from the Swedish Pancreati c 
Cancer Registry and split into an Early (2010-2011) and Late group (2018-2019). Baseline characteristi cs and chemo-
therapy regimens were obtained from medical records. Resected and palliati ve pati ents were analysed separately. 
Follow-up was at least two years.

Results: In total 323 pati ents were enrolled: 81 resected and 242 palliati ve. In the resected group no diff erences 
were found for basic characteristi cs, in the palliati ve cohort pati ents in the Late group had more comorbiditi es. The 
use of neoadjuvant treatment appear to be more common over ti me, however only demonstrati ng a signifi cant 
diff erence in the palliati ve group. Similarly, numbers for 1st and 2nd line chemotherapy increased between the 
ti me periods but the change did not prove signifi cant. A clear shift  could be seen regarding adjuvant treatment of 
resected pati ents where Gemcitabine (81 vs 23%, p=0.001) has been replaced by Gemcitabine plus Capecitabine (0 
vs 50%, p=0.001) and FOLFIRINOX (0 vs 7%, p=0.25). In the palliati ve group 1st line regimen consisti ng of primarily 
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Gemcitabine (45 vs 17%, p<0.001) or Gemcitabine plus Capecitabine (9 vs 0 %, p<0.001) changed to FOLFIRINOX 
(1 vs 17%, p<0.001) and Gemcitabine plus NabPaclitaxel (1 vs 29%, p<0.001). Neoadjuvant treatment is nowadays 
primarily FOLFIRINOX.

The overall two year survival remained unchanged in the palliati ve group (7 vs 5%, p=0.65) whereas a signifi cant 
increase was seen in the resected group with 82% of the pati ents sti ll alive two years aft er diagnosis (p=0.03).

Conclusion: This retrospecti ve observati onal single centre study demonstrates a shift  in oncological PDAC treatment 
towards the use of combinati on therapies. The number of pati ents receiving chemotherapy increased between the 
ti me periods but the change was not signifi cant. Interesti ngly, a disti nct increase in 2-year survival was found for the 
resected group and further follow-up is needed to see if this trend persists.

P-12-36
Endoscopic papillectomy for ampullary lesions in pati ents with familial adenomatous 
polyposis compared to sporadic lesions in a propensity-score matched cohort
Kien Vu Trung1, Einas Abou-Ali2, Francesco Auriemma3, Aiste Gulla4, Sara Regner5, Sebasti en Gaujoux6, Marcus Hol-
lenbach1

1University of Leipzig Medical Centre, Leipzig, Germany. 2Department of gastroenterology, digesti ve oncology and 
endoscopy, Cochin hospital, Paris, France. 3Digesti ve Endoscopy Unit, Division of Gastroenterology, Humanitas Clin-
ical and Research Hospital, Rozzano, Milano, Italy. 4Department of Surgery, Vilnius University Hospital “Santaros 
klinikos”, Vilnius, Lithuania. 5Department of Clinical Sciences Malmö, Secti on for Surgery, Lund University, Lund, 
Sweden. 6Department of Digesti ve and HBP Surgery, Groupe Hospitalier Piti é-Salpêtrière APHP, Médecine Sorbonne 
Université, Paris, France

Abstract

Background: Familial-adenomatous-polyposis (FAP) is a rare inherited cancer predispositi on syndrome. The treat-
ment for FAP-related ampullary lesions (AL) is challenging and the role of endoscopic papillectomy (EP) is not eluci-
dated yet. Data of FAP associated AL are limited and showed, at least in part, inconclusive results. We retrospecti ve-
ly analysed the outcomes of EP in matched cohorts of FAP-related and sporadic ampullary lesions (SAL).

Methods: The ESAP study included 1422 EPs. A propensity-score matching (nearest-neighbour-method) including 
age, gender, comorbidity, histologic subtype and size was performed. Main outcomes were complete resecti on (R0), 
technical success, complicati ons and recurrence. 

Results: Propensity-score-based matching identi fi ed 202 pati ents (101 FAP, 101 SAL) with comparable baseline char-
acteristi cs. FAP-pati ents were mainly asymptomati c (79.2% vs. 46.5%, p<0.001). The initi al R0-rate was signifi cantly 
lower in FAP-pati ents (63.4% [95%CI 53.8-72.9] vs. 83.2% [95%CI 75.8-90.6], p=0.001). However, aft er repeated 
(mean: 1.30 per pati ent) interventi ons, R0 was comparable (FAP 93.1% [95%CI 88.0-98.1] vs. SAL 97.0% [95%CI 93.7-
100], p=0.194). The overall complicati on rate was 28.7%. Pancreati ti s and bleeding were most common adverse 
events in both groups. Severe complicati ons were very rare (3.5%). Twenty-one pati ents in the FAP group (20.8% 
[95%CI 12.7-28.8]) and sixteen pati ents in the SAL group (15.8% [95%CI 8.6-23.1], p=0.363) had a recurrence. Recur-
rences occurred later in FAP-pati ents (25 [95%CI 18.3-31.7] vs. 2 [95%CI CI 0.06-3.9]).

Conclusion: EP is safe and eff ecti ve in FAP-related ampullary lesions Criteria for endoscopic resecti on of AL can be 
extended to FAP-pati ents. FAP-pati ents have a life-ti me risk to relapse even aft er complete resecti on and require 
long-ti me-surveillance.
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P-12-37
Unveiling the connecti on: a meta-analysis of environmental pollutants and pancreati c 
cancer
Luka Manic1, Vladimir Djordjevic2, Nikica Grubor2,3, Zorica Bulat1, Biljana Antonijevic1, Aleksandra Buha Djordjevic1

1University of Belgrade - Faculty of Pharmacy, Belgrade, Serbia. 2Clinical Centre of Serbia, Belgrade, Serbia. 3Faculty 
of Medicine, University of Belgrade, Belgrade, Serbia

Abstract

Background: More and more research is being done to investi gate whether or not there is a correlati on between 
exposure to environmental pollutants and pancreati c cancer. It is believed that some of these contaminants play 
a role in the development of pancreati c cancer or the progression of the disease. In spite of the fact that a me-
ta-analysis that summarises the connecti on between the two would be helpful for comprehending and directi ng 
conti nuing research, such a study has not yet been conducted. This study’s goal is to provide a high-level review of 
the knowledge that is currently known regarding the ways in which exposure to environmental pollutants is linked 
to pancreati c cancer.

Methods: A protocol for conducti ng a meta-analysis was developed based on the MOOSE and PRISMA principles. In 
order to locate the protocols, a search was conducted in the PROSPERO registry. By the use of PubMed, we looked 
for relevant research, such as fi rst-of-their-kind, human observati onal studies that had been subjected to peer re-
view and that quanti tati vely investi gated the link between environmental pollutants and pancreati c cancer. It was 
required that all publicati ons be writt en in the English language. The inverse variance method was uti lised to estab-
lish weighti ng, and SPSS Version 29.0.0.0 was uti lised to calculate odds rati os (ORs) and, if necessary, other rati os. 
The Newcastle-Ott awa and ROBINS-I assessments were applied in order to assess the quality of the study and any 
potenti al bias. 

Results: PROSPERO did not turn up any protocols that matched given search criteria. In conclusion, we found that 
the OR was 1.00 across the board (0.87-1.16). The odds rati os that were obtained were anywhere from 0.82 to 1.10 
for pesti cides, 1.42 to 4.62 for p,p’-DDT and 1.24 to 4.76 for p,p’-DDE, 1.17 to 4.63 for PCB 138, 1.27 to 5.16 for PCB 
153, 1.12 to 5.44 for PCB 180, 1.09 to 0.48 for HCB, and 1.16 to 5.01 for  β-HCH.

Conclusion: The results of this meta-analysis indicate that exposure to environmental toxins may play a role in the 
progression of pancreati c cancer; however, additi onal research is required to establish conclusions that can be con-
sidered more defi niti ve

P-12-38
Diagnosti c adequacy of needles used in EUS-guided ti ssue acquisiti on of solid pancreati c 
masses – a systemati c review and network meta-analysis
Marie Anne Engh1, Brigitt a Teutsch1, Anett  Rancz1, Levente Frim2, Szilárd Váncsa1,3, Katalin Marta1, Dániel Sándor 
Veres1, Péter Hegyi1,2,3, Bálint Erőss1,3

1Centre for Translati onal Medicine, Semmelweis University, Budapest, Hungary. 2Insti tute of Translati onal Medicine, 
University of Pécs Medical School, Pécs, Hungary. 3Insti tute of Pancreati c Diseases, Semmelweis University, Buda-
pest, Hungary

Abstract
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Background: Several needle designs are available in diff erent sizes for endoscopic ultrasound (EUS)-guided ti ssue 
acquisiti on (TA) of solid pancreati c masses, and they off er diff erent effi  cacy and safety profi les. No clear guidelines 
exist for the choice of needle for TA in this context. We aimed to compare the needles in terms of effi  cacy (diagnosti c 
adequacy, technical failures) and safety (adverse eff ects), and by means of network meta-analysis create a ranking 
of all available needle types.

Methods: This review was registered in Prospero (CRD42021284755). Randomised controlled trials comparing 
at least two needles of a specifi ed gauge for TA of solid pancreati c masses were eligible for inclusion. MEDLINE (via 
PubMed), CENTRAL, Embase, Web of Science and Scopus were searched on October 15th, 2021, without fi lters or 
restricti ons. Risk of bias was assessed using the Cochrane Risk of Bias Tool (RoB2).

Results: 3665 records were identi fi ed, and 35 were fi nally included for analysis. For the outcome of histological ad-
equacy, Fork-ti p and Franseen needle designs had the highest likelihood of being best (p-score 0.846 and 0.788 
respecti vely), while Westcott s (forward and reverse bevel) and Menghini needles were least likely to be the best 
(p-score 0.365, 0.318 and 0.183 respecti vely). For the outcome of cytological adequacy, Fork-ti p and Franseen nee-
dles were most likely to be the best (p-scores: 0.900 and 0.602 respecti vely) and Reverse-bevel and Menghinis the 
least likely (0.346 and 0.151 respecti vely). For technical failures, the most likely to perform best were Franseen 
and Menghini needles (p-scores 0.855 and 0.664 respecti vely), Fork-ti p, Forward-bevel and Reverse-bevel the least 
(p-scores: 0.451, 0.412, 0.118). In avoiding adverse events, the Reverse-bevel, Forward-bevel, Fork-ti p and Menghini 
needles performed similarly (p-scores: 0.628, 0.558, 0.518, 0.487) and Framseen needles the worst (p-score: 0.310)

Conclusion: Based on our results, fork-ti p and Franseen needles can be recommended for their higher diagnosti c 
adequacy, but with a slightly increased risk of adverse events and technical failures. Menghini needles performed 
worst for nearly all outcomes. Limitati ons of the review are large uncertainti es due to low event numbers for ad-
verse events and technical failures, and a small number of direct comparisons.

P-12-39
Impact of endoscopic ultrasound-guided ti ssue acquisiti on on prognosis in resectable or 
borderline resectable pancreati c body and tail cancer
Tsukasa Ikeura, Ayaka Takaori, Takashi Ito, Koh Nakamaru, Masataka Masuda, Shinji Nakayama, Masaaki Shimatani, 
Makoto Takaoka, Makoto Naganuma
Kansai Medical University, Osaka, Japan

Abstract

Background: Reportedly, overall survival of pati ents with resectable (R) or borderline resectable (BR) pancreati c 
cancer undergoing neoadjuvant chemotherapy followed by surgery appears to be more favourable compared to 
upfront surgery. For this reason, nowadays, the preoperati ve pathological diagnosis of suspected R/BR pancreati c 
cancer is necessary. However, the indicati on of endoscopic ultrasound (EUS)-guided ti ssue acquisiti on (EUS-TA) for 
preoperati ve diagnosis sti ll remains controversial, especially for pati ents with R/BR pancreati c boy and tail cancer, 
because of the possible risk of needle tract seeding (NTS) aft er EUS-TA. Objecti ve: This retrospecti ve study aimed 
to evaluated the eff ect of EUS-TA on postoperati ve prognosis in pati ents with R/BR pancreati c body and tail cancer.

Methods: we analysed data of 127 pati ents who underwent surgical resecti on for R/BR pancreati c body and tail 
cancer between January 2006 and December 2019. The pati ents were divided depending on whether EUS-TA for 
preoperati ve pathological diagnosis was performed or not (EUS-TA group and non-EUS-TA group).

Results: NTS within the gastric wall was postoperati vely found in two pati ents (1.6%). There was no signifi cant 
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diff erence in the overall survival between the EUS-TA group and non-EUS-TA groups (p=0.83) from analysis by the 
Kaplan-Meier method. In the multi variate Cox proporti onal hazards regression model, preoperati ve EUS-TA was 
not identi fi ed as an independent factor related to overall survival (hazard rati o [HR] 0.89, P = 0.69), whereas pre-
operati ve serum CA19-9 level ≥150 (HR 1.95, P = 0.02), positi ve peritoneal lavage cytology (HR 2.61, P < 0.01), his-
tologically proven poorly diff erenti ated adenocarcinoma (HR 3.64, P < 0.01), and histologically proven lymph node 
metastasis (HR 2.54, p<0.01).

Conclusion: EUS-TA have no negati ve impact on postoperati ve prognosis in pati ents with R/BR pancreati c cancer. 
However, the indicati on of EUS-TA should be considered carefully according to individual cases because of risk of 
NTS at the puncture route, a rare but serious complicati on.

P-12-40
Safety of multi modality treatment with a combinati on of intra- operati ve chemotherapy 
and surgical resecti on in locally confi ned or borderline resectable pancreati c cancer: The 
combiCaRe study
Susanne Roth1, Mariana Buenrostro Cal y Mayor1, Karam T. Alhalabi1, Christoph Springfeld2, Markus Diener3, Chris-
ti ne Tjaden1, Phillip Knebel1, Ulla Klaiber4, Markus Mieth1, Christoph Michalski1, Dirk Jäger2, Markus W Büchler1, 
Thilo Hackert5

1Department of General, Visceral and Transplantati on Surgery, Universitätsklinikum Heidelberg, Heidelberg, Germa-
ny. 2Department of Medical Oncology, Nati onal Centre for Tumour Diseases (NCT) and Heidelberg University Hos-
pital, Heidelberg, Germany. 3Department of General, Visceral Surgery, Universitätsklinikum Freiburg, Freiburg, Ger-
many. 4Division of Visceral Surgery, Department of General Surgery, Medical University of Vienna, Vienna, Austria. 
5Department of General, Visceral and Thoracic Surgery, University Hospital Hamburg-Eppendorf, Hamburg, Germany

Abstract

Background: Pancreati c cancer is a devastati ng disease with an excepti onally poor prognosis. Complete resecti on 
of the primary tumour followed by adjuvant chemotherapy is the current standard treatment for pati ents with re-
sectable disease and the only curati ve treatment opti on. However, tumour cell disseminati on due to manipulati on 
during surgery may increase the rate of future metastases and local recurrence. Perioperati ve chemotherapy might 
diminish local, distant and circulati ng minimal residual disease. Yet, safety and feasibility of systemic chemothera-
peuti c treatments during pancreati c cancer resecti on have to be evaluated in a fi rst instance.

Methods: In a prospecti ve, single-centre phase I/II feasibility study (combiCaRe) the safety and tolerability of a 
combinati on of intraoperati ve chemotherapy and surgical resecti on in pancreati c cancer are investi gated. Parti ci-
pants receive calcium folinate and 5-fl uorouracil over 48 hours, started on the day before pancreati c surgery and 
thus conti nuing during surgery. The primary endpoint is the 30-day overall complicati on rate according to the Cla-
vien-Dindo classifi cati on. Secondary endpoints comprise toxicity and treatment associated complicati ons. Pati ents 
receiving perioperati ve chemotherapy are compared to a propensity score matched contemporary control group of 
pancreati c cancer pati ents receiving the standard treatment.

Results: Following treatment of the fi rst 10 pati ents with locally confi ned or borderline resectable pancreati c can-
cer, meeti ng all proposed criteria, an interim analysis for safety was be performed. None of the specifi c stopping 
criteria, including unusually high numbers of pati ents, who developed grade B/C postoperati ve pancreati c fi stula, 
insuffi  ciency of the biliodigesti ve anastomosis, or died within 30 days, was reached.

Conclusion: Based on a preliminary, interim analysis of the combiCaRe study multi modality treatment with a com-
binati on of intraoperati ve chemotherapy and surgical resecti on in pancreati c cancer seems to be safe and feasible.
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P-13-01
The anti cancer eff ect of artesunate-induced ferroptosis and its role for overcoming oxal-
iplati n resistance in pancreati c cancer
Sang Hyub Lee, Jin Ho Choi, Kyung-Min Lee, Myeong Hwan Lee, In Rae Cho, Woo Hyun Paik, Ji Kon Ryu, Yong-Tae Kim
Seoul Nati onal University Hospital, Seoul, Korea, Republic of

Abstract

Background: Pancreati c cancer (PC) remained one of the worst prognosti c cancers. Overcoming resistance to cy-
totoxic chemotherapy are one of the most important clinical unmet needs. In this study, the eff ect of artesunate 
(ART)-induced ferroptosis on pancreati c cancer was evaluated to overcome oxaliplati n (OXA) resistance. 

Methods: Five PDPCOs with OXA-resistance and 4 PC cell lines were used. The effi  cacy of ART for PC and ART-in-
duced ferroptosis were evaluated in proper experimental methods. PDPCOs were established from single-pass EUS-
FNA samplings, and performed whole exome sequencing, and bulk RNA sequencing. To fi nd the molecular pathways 
of acti on of ART-induced ferroptosis, quanti tati ve real-ti me PCR and western blotti  ng were conducted. Mutati onal 
variants and diff erenti al expressed gene analysis were conducted to fi nd underlying mechanism of ART-induced 
ferroptosis, and to identi fy core related factors to the response to ART.

Results: PDPCOs with KRAS wild type did not show eff ecti ve cell death by ART. PDPCOs with KRASG12V mutati on 
showed the most eff ecti ve anti -cancer eff ect by ART. ART eff ecti vely induced ferroptosis even in OXA-resistant PDP-
COs, and the synergisti c eff ect of ART with OXA was shown accompanying by the enhanced level of ferroptosis. ART 
eff ecti vely induced ferroptosis in PC to induce an elevated level of intracellular iron level by overexpression of the 
iron-import metabolic pathway. According to the results from diff erenti al expressed genes analysis, gene set enrich-
ment analysis, pathway analysis, and protein-protein interacti on network analysis, upregulati on of ceruloplasmin 
was suspected as a key biomarker for the predicti on of ART unresponsiveness. 

Conclusion: ART showed promising anti cancer eff ects by ferroptosis for PC and eff ecti ve cell death was also main-
tained even in the OXA-resistant PDPCOs, and the synergisti c anti cancer eff ect was confi rmed by combinatorial 
treatment of OXA and ART. Further clinical trials in human subjects to overcome OXA resistance in PC using ART are 
needed in near future.

P-13-02
Etoposide and navitoclax as triggers of senescence and senolysis: in vitro and in vivo 
studies in murine pancreati c cancer models
Denis Revskij, Camilla Umstätt er, Bianca Kölle, Robert Jaster
Rostock University Medical Centre, Dept. of Medicine, Div. of Gastroenterology, Rostock, Germany

Abstract

Background: Chemotherapeuti cs and irradiati on act partly by inducing the senescence of tumour and bystander 
cells. While senescent cells themselves are growth-arrested, they may sti ll favour tumour progression by creati ng a 
pro-tumourigenic microenvironment, e.g., through the secreti on of proteins termed senescence-associated secre-
tory phenotype (SASP) factors. Employing experimental models of pancreati c ductal adenocarcinoma (PDAC), we 
have challenged the hypothesis that combining drugs triggering senescence with drugs promoti ng senolysis may 
exert potenti ally benefi cial eff ects. Furthermore, we have analysed underlying molecular mechanisms.
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Methods: C57BL/6J mice with orthotopic transplants of Panc02 and 6606PDA PDAC cells were treated with the cy-
tostati c drug etoposide (Eto), the BCL-2-inhibitor navitoclax (Nav), and combinati ons thereof. These in vivo studies 
were accompanied by cell culture experiments. Gene expression profi les and the acti vity of senescence-associated 
βgalactosidase (SA-β-gal) were used to monitor cellular senescence. Furthermore, tumour growth and cell prolifer-
ati on were assessed employing standard experimental procedures.

Results: Eto inhibited Panc02 and 6606PDA cell proliferati on in vitro and in vivo and induced cellular senescence as 
indicated by increased expression of SA-β-gal and genes related to aging (Cdkn1a, Mdm2). Nav, applied as a single 
agent, sti mulated Panc02 and 6606PDA cell proliferati on and reduced expression of Cdkn1a and Mdm2 in Panc02 
cells. The combinati on of Eto and Nav diminished the proliferati on of Panc02 but not 6606PDA cells in vitro and in 
vivo stronger than Eto treatment alone. In 6606PDA cells, adding Nav to Eto was associated with lower numbers of 
SA-β-gal+-cells and senescence-associated heterochromati n foci. In both cell lines, expression levels of Cdkn1a and 
Mdm2 were numerically lower aft er treatment with Eto+Nav compared to Eto alone.

Conclusion: The results of this study indicate that senescent PDAC cells can subsequently be eliminated by Nav 
treatment. The eff ects, however, depend on the cellular background and the experimental conditi ons, suggesti ng 
a limited effi  ciency of Nav. Nevertheless, the concept of combining triggers of senescence with senolyti c drugs de-
serves further att enti on.

P-13-03
In vivo CRISPR/Cas screening of immune checkpoint proteins in pancreati c cancer
Eva Lentsch1, Isabella Dörfl ein1, Marc Stemmler2, David Chang3,4, Andrew Biankin3,4, Robert Grützmann1, Christi an 
Pilarsky1

1Universitätsklinikum Erlangen, Department of Surgery, Erlangen, Germany. 2Friedrich-Alexander-Universität, De-
partment of Experimental Medicine I, Erlangen, Germany. 3University of Glasgow, Wolfson Wohl Cancer Research 
Centre, Glasgow, United Kingdom. 4Glasgow Royal Infi rmary, West of Scotland Pancreati c Unit, Glasgow, United 
Kingdom

Abstract

Background: Immunotherapy plays an emerging role in the fi ght against cancer. By dysregulati ng immune check-
point signalling cancer cells are able to cleverly escape from the immune system. Despite the success stories of 
immune checkpoint blockade in other cancer types, pancreati c cancer remains largely resistant against any forms 
of checkpoint inhibitor or other immune therapies. Therefore, our aim is to perform an in vivo based CRISPR/Cas 
screening for immune checkpoint proteins in tumour cells to identi fy proteins, which inhibit the immune response 
and promote growth.

Methods & Results: To realize this project, we designed an immune checkpoint library containing sgRNAs against 
21 genes and 96 NTCs, which cover important parts of the immune checkpoint signalling pathway. Every gene is 
targeted with at least 4 sgRNAs. As a fi rst step fl ow cytometry on ten diff erent human and two mouse cell lines was 
performed to proof if the targeted immune checkpoint proteins are expressed at the surface of the cells and can be 
knocked out. The results indicate that the designated proteins are expressed heterogeneously in most of the cell 
lines. For further evaluati on organoids containing the sgRNA library from the transfected TB32047 Cas9 cell line will 
be produced. These organoids are going to be implanted orthotopically in C57BL/6 and NSG mice. Aft er 35 days 
the mice will be killed to isolate the developed tumour and metastases. DNA will be isolated from the tumours and 
amplifi ed through PCR. The specifi c sgRNA PCR products are going to be deep sequenced to analyse diff erenti ally 
sgRNAs. We focus on diff erenti ally sgRNAs from the C57BL/6 mice which are not shared with the NSG mice to fi nd 
important immune checkpoint proteins and candidate genes for further evaluati on of their role in pancreati c cancer. 
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This could unravel new therapeuti c target to treat pancreati c cancer.

P-13-04
Interleukin-3 amplifi es the development and progression of pancreati c ductal adenocar-
cinoma
Paul David1, Anke Mitt elstädt1, Frederik Hansen1, Young kwan Cho2, Anne Jacobsen1, Anna Anthuber1, Betti  na 
Klösch1, Isabella Dörfl ein1, Elisabeth Naschberger1, Maximilian Brunner1, Christi an Krautz1, Christi an Pilarsky1, Hakho 
Lee2, Robert Grützmann1,3, Georg F Weber1,3

1Department of Surgery, University Hospital Erlangen, Erlangen, Germany. 2Harvard Medical School, Boston, USA. 
3Deutsches Zentrum für Immuntherapie, Friedrich-Alexander-Universität Erlangen-Nürnberg and Universitätsklini-
kum Erlangen, Erlangen, Germany

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is a devastati ng disease with one of the lowest 5-year sur-
vival rates of all solid tumours. Although multi ple therapeuti c strategies have been explored to improve the survival 
of PDAC pati ents, the outcome is sti ll limited. Henceforth, the explorati on of a promising prognosti c biomarker is 
very crucial. In this study, we sought to investi gate the importance of interleukin-3 (IL-3), a hematopoieti c growth 
factor, master regulator of infl ammati on, which is produced by T and B cells and its infl uence on the lymphati c mi-
croenvironment during pancreati c cancer disease.

Methods: In the period from 2020 to 2022, we removed lymph nodes (LN8a (n=53), LN12b (n=12)) and collected 
peripheral blood (PDAC=99, control =40) from pati ents who underwent PDAC surgery and cholecystectomy (con-
trol) at the University Hospital in Erlangen, Germany. IL-3 plasma level were measured using ECLipse. We performed 
orthotopic injecti on of murine pancreati c cancer cell line (TB32047). Mice were sacrifi ced 3 weeks post injecti on of 
tumour cells. Organs were isolated and Flow cytometry, qPCR and ELISA were performed. 

Results: In Human, IL-3 serum level were signifi cantly increased in PDAC pati ents than control pati ents. PDAC pa-
ti ents with perineural invasion (Pn) and higher grading (G3) had signifi cantly increased IL-3 level than Pn0 and G2. 
IL-3 level in treated pati ents were signifi cantly reduced than untreated pati ents. In the LN8a of PDAC pati ents, B 
cells (i) had signifi cantly higher frequencies of IL-3, (ii) and expressed higher HLA DR, CD40 than LN12b of control 
pati ents. LN8a with tumour infi ltrati on had increased proliferati ng B cells, and decreased expression of Blimp1 
in proliferati ng B cells and plasmablast B cells than tumour free LN8a. Using a mouse model, we report that IL-3 
potenti ates the development and progression of pancreati c cancer. IL-3 defi ciency resulted in bett er survival and 
protected the mice from weight loss. IL-3 increased the number of B cells, and decreased frequencies of Blimp1 in 
the lymphati c environment.

Conclusion: Our results identi fy a previously unrecognized role of IL-3 producing B cells in the development and 
progression of pancreati c cancer and underscore the potenti al signifi cance of B cell/IL-3 axis as a therapeuti c target.
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P-13-05
COL8A1 promotes progression and gemcitabine resistance of pancreati c ductal adeno-
carcinoma through an autocrine/paracrine fashion
Bin Yan1, Liu Li1, Lian Zhao1, Ulf Hinz2, Yiqiao Luo1, Xuefeng An1, Jury Gladkich1, Carolina Torre3, Zhenhua Huang1, 
Daniel Schrapel1, Wolfgang Gross1, Franco Fortunato1, Michael Schäfer1, Matt hias Gaida4,5, Ingrid Herr1

1Secti on Surgical Research, Department of General, Visceral and Transplantati on Surgery, University of Heidelberg, 
Heidelberg, Germany. 2Department of General, Visceral and Transplantati on Surgery, University of Heidelberg, Hei-
delberg, Germany. 3NGS Core Facility, Medical Faculty Mannheim, University of Heidelberg, Mannheim, Germany. 
4Insti tute of Pathology, University Medical Centre Mainz, Johannes Gutenberg-University Mainz, Mainz, Germa-
ny. 5TRON-Translati onal Oncology at the University Medical Centre of the Johannes Gutenberg University gGmbH, 
Mainz, Germany

Abstract

Background: The eff ecti veness of cytotoxic therapy for pancreati c ductal adenocarcinoma (PDAC) has been con-
strained by a unique microenvironment with increased desmoplasti c reacti on. The modifi cati on of the stroma may 
induce therapy responsiveness. We evaluated collagen type VIII alpha 1 chain (COL8A1), whose functi on in PDAC is 
currently unknown.

Methods: Seven PDAC and 1 pati ent-derived fi broblast cell lines, pancreas ti ssue from PDAC pati ents and LSL-
KrasG12D/+; Pdx-1-Cre (KC) mice were used to analyse the target gene selected by bioinformati cs analysis, followed 
by RT-qPCR, Western blotti  ng, immunohistochemistry, machine-learning-based contextual ti ssue analysis, RNA in-
terference, colony formati on, transwell, wound healing, cell adhesion, EMSA and co-immunoprecipitati on assays; 
gene array analysis; spheroid growth analysis and in vivo xenotransplantati on. 

Results: We identi fi ed COL8A1 expression in 7 examined PDAC cell lines by microarray analysis, western blotti  ng, 
and RT‒qPCR. Higher COL8A1 expression occurred in 2 gemcitabine-resistant PDAC cell lines; pancreas ti ssue (n=15) 
from LSL-KrasG12D/+; p48-Cre mice with advanced PDAC predispositi on; and PDAC parenchyma and stroma of a 
pati ent ti ssue microarray (n=82). Bioinformati c analysis confi rmed higher COL8A1 expression in PDAC pati ent ti ssue 
available from TCGA (n=183), GTEx (n=167), and GEO (n=261) databases. siRNA or lenti viral sh-mediated COL8A1 
inhibiti on in PDAC cells reduced migrati on, invasion and gemcitabine resistance and resulted in lower cyti dine de-
aminase and thymidine kinase 2 expression and was rescued by COL8A1-secreti ng cancer-associated fi broblasts 
(CAFs). The acti vati on of COL8A1 expression involved cJun/AP-1, as demonstrated by CHIP assay and siRNA inhibi-
ti on. Downstream of COL8A1, acti vati on of ITGB1 and DDR1 receptors and PI3K/AKT and NF-κB signalling occurred, 
as detected by expression, adhesion and EMSA binding studies. Orthotopic transplantati on of PDAC cells with 
downregulated COL8A1 expression resulted in reduced tumour xenograft  growth and lower gemcitabine resistance 
but was prevented by co-transplantati on of COL8A1-secreti ng CAFs. Most importantly, COL8A1 expression in PDAC 
pati ent ti ssues from our clinic (n=84) correlated with clinicopathological data, and we confi rmed these fi ndings by 
the use of pati ent data (n=177) from the TCGA database.

Conclusion: Both intrinsic and extrinsic COL8A1 from tumour and stroma cells, respecti vely, play a role in enhancing 
tumour progression and chemoresistance. Targeti ng COL8A1-DDR1/ITGB1-PI3K-AKT pathway may serve as a new 
strategy for overcoming drug resistance in PDAC.



255

Posters
P-13-07
Single-cell epigenomic analysis reveals an important role of the receptor kinase Ror2 in 
the erosion of cellular identi ty during pancreati c carcinogenesis
Simone Benitz1, Malak Nasser1, Alexander Steep2, Ian Loveless1, Hui-Ju Wen1, Daniel Long1, Erick Davis1, Donald 
Rempinski1, Michaela Louw1, Jacee Moore1, Nina Steele1, Ujjwal Mahajan3, Ivonne Regel3, Filip Bednar4, Howard 
Crawford1

1Henry Ford Health System, Detroit, USA. 2University of Chicago, Chicago, USA. 3Ludwig Maximilian University of 
Munich, Munich, Germany. 4University of Michigan, Ann Arbor, USA

Abstract

Background: The major driver for pancreati c ductal adenocarcinoma (PDAC) is oncogenic KRAS. However, adult aci-
nar cells, a probable origin of PDAC, are largely refractory to KrasG12D-mediated oncogenic transformati on. With the 
concomitant loss of transcripti on factors that regulate acinar cell diff erenti ati on, such as Pdx1 (Pancreati c and Duo-
denal Homeobox 1), acinar cells undergo a rapid cell identi ty switch, known as acinar-to-ductal metaplasia (ADM). 
How loss of cell identi ty cooperates with oncogenic Kras to induce pancreati c transformati on is largely unclear.

Methods: To elucidate mechanisms responsible for the accelerated cellular reprogramming in KrasG12D;Pdx1f/f ani-
mals, single-cell ATAC-seq (Assay for Transposase-Accessible Chromati n using sequencing) from frozen pancreati c 
bulk ti ssue was performed. Chromati n accessibility states were captured at early stages of carcinogenesis and cor-
related to RNA-seq data. Diff erenti ally regulated genes were validated by multi plex RNAscope and immunohisto-
chemistry staining and functi onally studied in pancreati c cancer cell lines.

Results: Single-cell ATAC-seq proved a powerful tool for defi ning cell-type identi ty, cellular reprogramming and tar-
get genes in early metaplasti c transformati on of pancreati c ti ssue. Notably, acinar cells of KrasG12D;Pdx1f/f animals as 
well as a proporti on of metaplasti c lesions in both, KrasG12D and KrasG12D;Pdx1f/f mice, showed elevated accessibility 
and expression of the Ror2 gene. As a receptor tyrosine kinase, Ror2 controls essenti al signalling pathways, such 
as Ras-MAPK signalling. By analysing Ror2 knockout mice, we found that the receptor kinase regulates the identi ty 
of metaplasti c epithelia. Moreover, Ror2 expression highly correlates with the more aggressive basal-like subtype 
in mouse and human PDAC. Overexpression of ROR2 in pancreati c cancer cell lines with a classical diff erenti ati on 
induced epithelial-to-mesenchymal transiti on, characterised by the downregulati on of multi ple epithelial markers 
and upregulati on of mesenchymal genes. In additi on, ROR2-overexpressing cells proliferated much more rapidly, 
while knockout of ROR2 in pancreati c cancer cells signifi cantly decreased cell proliferati on.

Conclusion: Our in-depth sequencing data revealed that expression of KrasG12D with the concomitant loss of Pdx1 
leads to vast alterati ons of acinar cell identi ty. We identi fi ed the receptor kinase Ror2 as a regulator of pancreati c 
cancer initi ati on and driver of pancreati c cancer cell aggressiveness.

P-13-08
GARP expression in the local lymphati c microenvironment predicts the progression of 
pancreati c ductal adenocarcinoma
Sebasti an Klöckner1, Paul David1, Anke Mitt elstädt1, Betti  na Klösch1, Maximilian Brunner1, Christi an Krautz1, Carol 
Geppert2, Robert Grützmann1,3, Georg Weber1,3

1Department of Surgery, University Hospital Erlangen, Erlangen, Germany. 2Department of Pathology, University 
Hospital Erlangen, Erlangen, Germany. 3Deutsches Zentrum für Immuntherapie, Friedrich-Alexander-Universität Er-
langen-Nürnberg and Universitätsklinikum Erlangen, Erlangen, Germany
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Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is a devastati ng disease with one of the lowest 5-year sur-
vival rates of all tumours. It is oft en diagnosed only aft er reaching an advanced stage in which it is oft en metastasized 
and inoperable. Henceforth, the explorati on of a prognosti c biomarker during the development and progression of 
pancreati c cancer is crucial. In this study, we investi gated the role of GARP, a transmembrane protein that promotes 
the tumour proliferati on and therapeuti c resistance. In additi on, GARP upregulati on positi vely correlates with Tregs 
and was directly proporti onal to the expression of CTLA-4 and PD-L1.

Methods: Lymph node (Ln) 8a (n=53) was removed from pati ents who underwent PDAC surgery and Ln12b (n=10) 
was removed from pati ents who underwent cholecystectomy serving as controls. Writt en consent forms were col-
lected from the pati ents before samples were collected for research purpose at the university hospital in Erlangen, 
Germany, between 2020 and 2022. To investi gate the importance of GARP during PDAC, immunohistochemistry 
(IHC), quanti tati ve polymerase chain reacti on (qPCR) and Flow Cytometry were used.

Results: We show that Ln8a of PDAC pati ents expressed signifi cantly higher GARP than Ln12b of control pati ents. 
High expression of GARP in LN8a was directly proporti onal to positi ve to survival, nodal, metastati c, perineural in-
vasion, lymph angiogenesis status of PDAC pati ents. Tumour positi ve Ln8a had signifi cantly increased GARP expres-
sion than tumour free Ln8a of PDAC pati ents. We demonstrate that during tumour infi ltrati on in the Ln8a of PDAC 
pati ents, a non-hematopoieti c cell compartment expressed GARP, which has not been previously described.

Conclusion: Increased expression of GARP in the local lymphati c microenvironment could possibly predict the out-
come in PDAC pati ents. Our results identi fy a previously unrecognized role of GARP in the progression of pancreati c 
cancer and underscores its potenti al role as an immunotherapeuti c target.

P-13-09
Regulati on of pancreati c cancer metastasis by signal conversion in the epigenome
Joana Aggrey-Fynn1,2, Steven Johnsen1

1Robert Bosch Centre for Tumour Diseases (RBCT), Stutt gart, Germany. 2Mayo Clinic Graduate School for Biomedical 
Sciences, Rochester, Minnesota, USA

Abstract

Background: Most pati ents with pancreati c ductal adenocarcinoma (PDAC) present with unresectable or metastati c 
disease at the ti me of diagnosis. Hence, PDAC remains one of the most lethal malignancies with a 5-year survival 
rate below 10%. PDAC is characterised by early KRAS mutati on with the hyperacti vati on of the mitogen-acti vated 
protein kinase (MAPK) signalling pathway. Studies in animal models determined that early KRAS mutati on alone 
is insuffi  cient for PDAC formati on. Infl ammati on-induced signalling acti vates nuclear factor kappa-light-chain-en-
hancer of acti vated B cells (NFKB), which functi ons downstream of proinfl ammatory signalling to promote PDAC 
tumourigenesis. We hypothesized that MAPK and NFKB cooperate to promote PDAC aggressiveness. Hence, it is 
criti cal to investi gate and delineate the transcriptomic and epigeneti c landscape of KRAS/MAPK and NFKB signalling 
in PDAC.

Methods: We investi gated the molecular crosstalk between KRAS/MAPK and NFKB signalling. We employed multi -
ple next generati on sequencing approaches to study the transcriptomic and epigeneti c landscape (RNA- and ChIP-
seq). We also uti lised live-cell imaging analysis to study the eff ect of the synergisti c signalling on phenotype and 
tumour aggressiveness.
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Results: Live cell imaging analysis of PDAC cell lines aft er the simultaneous hyperacti vati on of MAPK and NFKB 
signalling by epidermal growth factor (EGF) and tumour necrosis factor alpha respecti vely (TNF alpha), showed 
signifi cant increases in cell migrati on. The simultaneous sti mulati on of both pathways revealed signifi cant increases 
in the occupancy of the acti ve mark, H3K27ac, at target genes. This was observed around transcripti on start sites 
of a subset of genes involved in cell polarity, migrati on, and molecular subtype identi ty, processes known to be im-
portant for tumour aggressiveness. Analysis of the genome occupancy of FOSL1 and RELA, transcripti on factors that 
are downstream targets of the MAPK and NFKB signalling pathways, respecti vely, show their co-occupancy at these 
H3K27ac-enriched regions. Furthermore, loss-of-functi on approaches show the synergisti c eff ect on the migrati on 
capacity.

Conclusion: Our results reveal a mechanism of the convergence of MAPK and NFKB on the epigenome to acti vate 
the expression of genes involved in PDAC metastasis and aggressiveness. This study will provide novel insights into 
the development of mechanism-based therapeuti c approaches.

P-13-11
Proteomic analysis of co-cultured human pancreati c stellate cells and cancer cell-derived 
exosome cargo: novel insights into signalling pathways in pancreati c cancer
Chamini Perera1,2, David Greening3,4,5,6, S. M. Zahid Hosen1,2, Alpha Raj Mekapogu1,2, Zhihong Xu1,2, Suresh Chari7, 
Marco Falasca8, Jeremy Wilson1,2, Ron Pirola1,2, Minoti  Apte1,2

1Pancreati c Research Group, SWS Clinical School, Faculty of Medicine and Health, UNSW SydneyUNSW Sydney, Syd-
ney, Australia. 2Ingham Insti tute of Applied Medical Research, Sydney, Australia. 3Baker Heart and Diabetes Insti tute, 
Melbourne, Australia. 4Baker Department of Cardiovascular Research, Translati on and Implementati on, Melbourne, 
Australia. 5Central Clinical School, Monash University, Melbourne, Australia. 6Baker Department of Cardiometabolic 
Health, Melbourne, Australia. 7M. D Anderson Cancer Centre, University of Texas, Texas, USA. 8Metabolic Signalling 
Group, Curti n Medical School, Curti n Health Innovati on Research Insti tute, Perth, Australia

Abstract

Background: Pancreati c stellate cells (PSCs) play a key role in pancreati c cancer (PC) by secreti ng factors that po-
tenti ate cancer progression. Exosomes (small extracellular vesicles of 40-160nm) are gaining att enti on as important 
elements in all stages of cancer. Given the known interacti ons between PSCs and PC cells, we hypothesised that 
co-culture of human PSCs and cancer cells results in secreti on of exosomes containing unique proteins that specifi -
cally drive cancer progression and aimed to analyse the exosomal proteome.

Methods: Normal human PSCs (NhPSCs) and cancer-associated PSCs from PC pati ents (CAhPSCs) were cultured 
alone or with the pancreati c cancer cell line, AsPC1 (NhPSC+AsPC1 and CahPSC+AsPC1). Exosomes were isolated 
using ultracentrifugati on and characterised by electron microscopy and immunoblotti  ng. Proteomic profi les were 
determined by LC-MS/MS followed by Gene set enrichment analysis (GSEA) to identi fy specifi c pathways (FDR<0.01; 
n=3/group).

Results: Exosomes were within 40-160nm in size, exhibited a cup-shaped morphology and expressed exosome 
specifi c markers (ALIX/TSG101/CD9/81/Syntenin). As expected, AsPC1-exosomes expressed cancer-related proteins 
involved in signalling pathways (MAPK, SHH, TGFb, Wnt), cell adherence and ubiquiti n-mediated proteolysis. Inter-
esti ngly, in the presence of cancer-associated PSCs, co-culture (CahPSC+AsPC1) derived exosomes expressed unique 
proteins that mediate complement and coagulati on cascades (complement 6, SERPINC1, Fibrinogen-γ, coagulati on 
factor XI) that may be associated with hypercoagulability and thromboembolic status of PC. In the presence of 
normal hPSCs, co-culture derived (NhPSC+AsPC1) exosomes expressed unique proteins involved in Jak-STAT and 



258

Posters
cytokine-cytokine receptor interacti on pathways (IL-6, IL2RG), which may mediate the host’s immune response 
to the developing cancer. When cultured alone, CAhPSC-derived exosomes exhibited upregulati on of extracellular 
matrix proteins and stromal components (SERPINE1&2, Fibronecti n and COL1A2), involved in the desmoplasia of 
PC, while NhPSC-derived exosomes were enriched in proteins related to the neuroacti ve-ligand receptor pathway 
and nocicepti on (bradykinin, prostaglandin, endothelin), which may be associated with development of pain in PC.

Conclusion: We show for the fi rst ti me that co-culture of human PSCs with human cancer cells (mimicking the 
clinical scenario of desmoplasti c PC) results in the secreti on of exosomes with unique protein signatures that may 
mediate pancreati c cancer associated complicati ons such as coagulopathy and pain.

P-13-12
Molecular mechanisms of perineural invasion in pancreati c cancer
Marta Pellegatt a, Giulia Gasparini, Paolo Canevazzi, Rosa La Marca, Elia Pennati , Nicolett a Caronni, Laura Perani, 
Annapaola Andolfo, Renato Ostuni, Stefano Crippa, Francesca Sanvito, Claudio Doglioni, Massimo Falconi, Carla 
Taveggia
San Raff aele Hospital, Milan, Italy

Abstract

Background: Perineural invasion (PNI) is a key event for tumour disseminati on, especially in pancreati c ductal ade-
nocarcinoma (PDAC). During PNI, cancer cells invade nerves and migrate along them, establishing a microenviron-
ment that promotes cancer growth and neural remodelling. PNI has a prevalence of up to 100% in PDAC, it is associ-
ated with early recurrence and poor prognosis, and, to date, there are no available therapies targeti ng it. We aim at 
exploring the molecular mechanisms governing PNI and at clarifying the reciprocal interacti ons between PDAC and 
nervous cells, with the purpose of developing new therapeuti c approaches.

Methods: We exploited primary Schwann cells - Dorsal Root Ganglia neuronal co-cultures and K8484 PDAC cancer 
cells to characterize the crosstalk between nerves and pancreati c cancer cells. This model, crucial to replicate PNI in 
vitro, allowed us to characterize the reciprocal communicati on between PDAC cells and neurons. To evaluate these 
interacti ons and the involvement of PNI in tumour formati on, we developed pancreati c spheroids from K8484 cells, 
orthotopically transplanted them in mice and followed tumour progression and disseminati on.

Results: Our in vitro results showed that K8484 cells aff ect myelin stability both by paracrine signalling and direct 
interacti ons. We identi fi ed a cancer-derived factor as one of the molecules responsible for myelin degenerati on. 
Indeed, both the inhibiti on of its downstream signalling in myelinated co-cultures and the ablati on of its expres-
sion in cancer cells rescued the observed aberrati ons. This molecule is also expressed in human PDAC samples by 
cancer cells invading nerves. In additi on, we performed in vivo experiments to characterize the role of this protein 
in tumour development, by deriving control and null spheroids from K8484 cells and orthotopically transplanti ng 
them in murine pancreata. Unlike mice transplanted with control spheroids, mice transplanted with null spheroids 
developed smaller tumours in absence of metastases. These results confi rm the role of this protein in PDAC growth 
and spreading.

Conclusion: We analysed the interacti ons between PDAC cells and nerves and parti ally clarifi ed the molecular mech-
anisms at the basis of PNI in PDAC. Moreover, we identi fi ed a promoter of tumour development and progression 
potenti ally becoming a new therapeuti c target in PDAC pati ents.
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P-13-13
Pancreati c proteases are mediators of pain in murine pancreati c cancer
Philli Gärtner1, Okan Safak1, David Jungwirth1, Sergey Tokalov1, Güralp O. Ceyhan2, Helmut Friess1, Rouzanna Ist-
vanff y1, Ihsan Ekin Demir1

1Department of Surgery, Klinikum rechts der Isar, Technische Universität München, München, Germany. 2Depart-
ment of General Surgery, HPB-Unit, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is one of the most lethal tumours. In additi on to the poor 
survivability, pain management predominately in later stages is oft en insuffi  cient. Increased peripheral nocicepti on 
is caused by classical nocicepti ve mediators e.g. CGRP or substance P, but also through acti vati on of protease-ac-
ti vated receptors (PAR). However, the exact subtypes of proteases that mediate pancreati c pain are yet unknown.

Methods: We measured intrapancreati c protease levels to identi fy suitable targets for later selecti ve inhibiti on to 
ameliorate pain. We generated tumours in mice through orthotopic transplantati on of KPC cells (Ptf 1a-Cre; LSL-
KrasG12D/+; Trp53R172H/+) and also investi gated the autochthonous KPC mouse model. We used abdominal Von-
Frey Test (VFT) to detect the abdominal mechanosensiti vty of the mice.

Results: Intrapancreati c protease levels in PDACs collected from orthotopic transplanted tumours and those from 
KPC-GEMM showed both similarly altered profi les compared to healthy controls. Cathepsin S showed a near 6-fold 
higher expression in tumour samples compared to healthy groups. Upon inhibiti on of cathepsin S using its specifi c 
inhibitor LY3000328, treated animals displayed signifi cant lowered pain levels versus the control group. We isolated 
immune cells from the transplanted tumours and healthy pancreas and identi fi ed an increased number of macro-
phages in the ti ssue. Furthermore, we were able to show an elevated expression of CTSS-mRNA in sorted macro-
phages from tumour ti ssue compared to the healthy control.

Conclusion: The Inhibiti on of selecti ve proteases, foremost cathepsin S, decreases signifi cantly the pain levels of 
PDAC-bearing mice. This could lead to a new approach to the management of tumour-associated pain in pancreati c 
cancer.

P-13-15
Glutamine defi ciency in pancreati c tumours confers vulnerability to ferroptosis via H3K4 
trimethylati on
Xuqing Shen, Ningning Niu, Jing Xue
Shanghai Jiaotong University School of Medicine, Shanghai, China

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) characterised by poor vascularizati on and high intersti ti al 
pressure and has been found to be defi cient in nutrients, espicially glutamine. How PDAC cells exposed to these glu-
tamine-scarce tumour milieus exhibit metabolic fl exibility to sustain growth and survival remains largely unknown. 

Methods: To investi gate the eff ects of glutamine starvati on on epigeneti c and transcripti onal regulati on, we per-
formed RNA-seq, ATAC-seq and Cut&Tag for histone marks on PDAC under diff erent metabolic stress conditi ons. 
Epigeneti c-focused CRISPR-Cas9 screens were used to identi fy key epigeneti c factors for metabolic stress adapti on. 
Human PDAC cells as well as PDX tumours were used to validate our fi ndings.
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Results: Here, we showed that glutamine deprivati on triggered cellular ferrous overload and lipid peroxidati on, 
leading to ferroptosis suscepti bility in PDAC cells. Mechanisti cally, we delineated the epigeneti c redistributi on and 
transcriptome alterati on in response to glutamine restricti on, and demonstrated that increased H3K4me3 in the 
promoter region contributed to the transcriptional activation of ferroptosis-related genes, both driver and repressor 
genes, implying a survival strategy for PDAC cells in the face of a glutamine-deficient tumour microenvironment. 
Furthermore, pharmacologic glutamine restriction could synergize with ferroptosis inducers to inhibit tumour 
growth both in vitro and in vivo.

Conclusion: Our fi ndings suggest that glutamine deficiency in PDAC confers vulnerability to ferroptosis via H3K4me3 
redistributi on and revealed an innovati ve combinati on strategy for PDAC treatment.

P-13-16
Pancreati c cancer cells are addicted to expression of the PLAC8 mRNA, but not the encod-
ed protein, for maintenance of genome integrity and cell viability
Maren Stark1, Dinesh K. Tiwari1, Anna Kuhl1, Niklas Hönemann1, Louisa Ebert1, Johanna Kaloudis1, Marina Tatura1, 
Barbara Frutz2, Florian Kraft 3, Johann M. Kraus4, Hans A. Kestler4, Thomas M. Gress1, Malte Buchholz1

1Clinic for Gastroenterology, Philipps-University Marburg, Marburg, Germany. 2Centre of Human Geneti cs, Marburg, 
Germany. 3Insti tute of Human Geneti cs, Aachen, Germany. 4Insti tute of Medical Systems Biology, Ulm, Germany

Abstract

Background: We have previously shown that the PLAC8 gene, which codes for an evoluti onarily highly conserved 
small protein of 115 AA, is strongly ectopically expressed in pancreati c ductal adenocarcinoma (PDAC) as well as 
a subset of pancreati c neuroendocrine tumours (PanNET). Inhibiti on of PLAC8 expression signifi cantly impairs cell 
proliferati on and viability in PDAC and PanNET cells. Here we show that the functi onal enti ty mediati ng the cell-in-
trinsic pro-tumourigenic eff ects is not the PLAC8 protein, but instead the PLAC8 mRNA itself.

Results: CRISPR/Cas genome editi ng approaches aimed at complete abrogati on of PLAC8 mRNA expression (homol-
ogous repair templates with transcripti on terminati on elements) consistently failed to inacti vate all PLAC8 alleles in 
cancer cells, even in repeat rounds using diff erent selectable markers. Clones defi cient in producing the PLAC8 pro-
tein, however, were readily obtained (random indel mutati ons disrupti ng the PLAC8 ORF following non-homologous 
end joining). Moreover, PLAC8 protein-defi cient clones showed no diff erences in growth rates compared to parental 
cell lines, but strongly reacted to PLAC8 mRNA knockdown, in parti cular to LNA GapmeR-mediated knockdown of 
nuclear-located PLAC8 mRNA, with inducti on of massive DNA damage and growth inhibiti on. Nanopore sequencing 
identi fi ed several novel PLAC8 splice isoforms, but recombinant expression of none of these isoforms was able to 
rescue the knockdown phenotype.

Conclusion: Our results strongly imply that the PLAC8 mRNA i) functi ons similarly to a cis-acti ng long non-coding 
RNA; ii) has an important and non-redundant role in maintaining genomic integrity in pancreas cancer cells; and iii) 
functi ons completely independently of the encoded protein. To the best of our knowledge, both aspects (separate 
functi ons of mRNA and encoded protein, and a central role of an mRNA in maintaining genome stability) have not 
previously been described in any cellular context.



261

Posters
P-13-17
Sodium butyrate induces cell senescence in murine pancreati c intraepithelial neoplasia 
cells
Thanh Hoai Pham1, Helmut Laumen1, Jonas Rosendahl1, Patrick Michl1,2

1University Hospital, Halle, Germany. 2University Hospital, Heidelberg, Germany

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is the third leading cause of cancer-related death. Recent 
studies have shown that microbiota and their metabolites may alter PDAC progression. Preliminary data demon-
strated a decrease of Clostridiales_IS_XIII and other genera during pancreati c carcinogenesis in K-Ras overexpress-
ing mice with pancreati c intraepithelial neoplasia (PanIN) lesions (KC) and in mice with additi onal p53 inacti vati on 
developing invasive PDAC (KPC) compared to wild-type (Cre) mice. Clostridiales_IS_XIII are known to produce short-
chain fatt y acids (SCFAs), which may modulate tumourigenesis by inhibiti ng histone deacetylases, leading to cell 
cycle arrest, and apoptosis in various tumour cell types. However, litt le is known about the eff ects of SCFAs on early 
PDAC stages.

Methods: In this study, we investi gated how SCFAs (parti cularly propionate, butyrate, and pentanoate) infl uence 
early pancreati c tumour development using two diff erent murine PanIN cell lines, PanIN4994 and PanIN6585. We 
performed CellTiter-Glo® Cell Viability Assays (Promega, Germany), analysed morphological alterati ons and as-
sessed diff erent marker proteins by Western blot analysis.

Results: We observed a signifi cant inhibitory eff ect of SCFAs on cell viability. In this regard, sodium butyrate (NaBut) 
showed the greatest eff ect on PanIN cell lines compared to the other two SCFAs tested. However, a pro-apoptoti c ef-
fect via upregulati on of cleaved PARP-1 signals was cell line-dependent. Furthermore, we demonstrated that NaBut 
treatment caused increased histone H3 acetylati on and disti nct morphological changes with increased cellular size, 
suggesti ng that NaBut induces senescence in both PanIN cell lines. 

Conclusion: Our results indicate that microbiota-derived SCFAs might aff ect pancreati c cancer development through 
their growth-inhibitory and senescence-inducing eff ect. However, further studies need to be conducted to verify 
the fi ndings.

P-13-18
Immune disbalance in peripheral blood mononuclear cells of pancreati c ductal adenocar-
cinoma pati ents is related to low expression of AhR
Antanas Gulbinas1, Arenida Bartkeviciene1, Inga Zievyte1, Jason Matt hews2, Daiva Urboniene1, Aldona Jasukaiti ene1, 
Zilvinas Dambrauskas1

1Lithuanian University of Health Sciences, Kaunas, Lithuania. 2University of Oslo, Oslo, Norway

Abstract

Background: PD-1/PD-L1 related immunotherapy in diff erent cancers has shown unprecedented response rates, 
however it demonstrates failure in pancreati c ductal adenocarcinoma (PDAC). Post-transcripti onal regulati on may 
allow tumour cells to avoid immunosurveillance. We hypothesized that aryl hydrocarbon receptor (AhR) expres-
sion in pancreati c cancer pati ents could aff ect and/or refl ect anti cancer immunity functi ons. The aim of study was 
to identi fy the relati on of AhR expression and immune response in peripheral blood mononuclear cells (PBMC) of 
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PDAC pati ents.

Methods: PBMCs from 20 pati ents with histologically confi rmed diagnosis of PDAC and 20 healthy controls (HC) 
were obtained from venous blood and isolated by Ficoll-Paque gradient centrifugati on. Expression of AhR, PD1, 
IL1b, IL4, IL6, IL10 genes mRNA was evaluated by qRT-PCR. Phagocytosis was measured aft er induced acti vati on. 
Monocytes diff erenti ati on was evaluated by FACS analysis. Pati ents were divided into 3 groups according by AhR 
expression. Expression of AhR in High and Medium AhR groups did not diff er signifi cantly from HC. However, Low 
AhR group was signifi cantly diff erent.

Results: The expression of AhR strongly correlated with the expression of measured cytokines and PD1 receptor 
in PBMCs’ from PDAC pati ents. AhR expression in PBMC’s of PDAC pati ents was lower than in healthy controls. As 
well as expression of evaluated cytokines and PD1. The subgroup of PDAC pati ents with signifi cantly lower AhR ex-
pression in PBMC’s was identi fi ed. This Low AhR group of pati ents was further characterised by signifi cantly lower 
expression of cytokines (IL1b, IL4, IL6, IL10) in PBMC’s as well as low levels of PD1 expression. Moreover, Low AhR 
group demonstrated lower levels of relati ve monocyte count. In additi on, the phagocytosis functi on of monocytes 
was signifi cantly diminished in this parti cular subgroup of pati ents. 

Conclusion: The immune response disbalance with regards of cytokine producti on, monocyte count and functi on as 
well as PD1 expression in PBMC’s is related to low AhR gene expression. This might explain the checkpoint inhibitor 
treatment failure in parti cular subset of pati ents (low AhR expression group). 

P-13-19
Metabolic characterisati on of pancreati c juice in pancreati c cancer: a novel prognosti c 
tool?
Greta Donisi1,2, Marialuisa Barbagallo3, Giovanni Capretti  1,2, Laura Brunelli4, Roberta Pastorelli4, Gennaro Nappo1,2, 
Michele Pagnanelli2,1, Federica Marchesi3,5, Alessandro Zerbi1,2

1Department of Biomedical Sciences, Humanitas University, Milan, Italy. 2Pancreati c Surgery Unit, IRCCS Humanitas 
Research Hospital, Milan, Italy. 3Department of Immunology and Infl ammati on, IRCCS Humanitas Research Hospital, 
Milan, Italy. 4Laboratory of Mass Spectrometry, Isti tuto di Ricerche Farmacologiche Mario Negri IRCCS, Milan, Italy. 
5Department of Medical Biotechnology and Translati onal Medicine, University of Milan, Milan, Italy

Abstract

Background: Analysis of metabolites in body fl uids revealed disease specifi c profi les in the context of diff erent ma-
lignancies. Pancreati c Cancer (PC) cells undergo extensive metabolic rearrangement during the process of tumour 
progression. Previously we demonstrated how metabolomic analysis of pancreati c juice discriminated between PC 
and other pancreati c pathologies. The current analysis aims at identi fying disti nct metabolic profi les in pancreati c 
juice of PC associated to a disti nct clinical behaviour.

Methods: All pati ents that underwent a surgical resecti on for PC at Humanitas Research Hospital were registered in 
a prospecti vely collected database. For scienti fi c purpose, pancreati c Juice (PJ) was collected at ti me of surgery in a 
subgroup of pati ents between 2015-2019 included in the present study. PJ was analysed with high-resoluti on mass 
spectrometry. Pre-elaborati on of raw mass data was conducted using MATLAB, including metabolic cluster analysis.

Results: Fift y-eight pati ents were included in the analysis. Three disti nct metabolic clusters have been identi fi ed: 
Cluster 1 (C1), 2 (C2) and 3 (C3) including 22 (37.9%), 30 (51.7%) and 6 (10.3%) cases, respecti vely. Pati ents from the 
three diff erent clusters were homogeneous in term of age (p=0.808), sex (p=0.750), BMI (p=0.828), preoperati ve 
Ca19.9 (p=0.458). Six (10%) of PC progressed from IPMN and 11(19.0%) pati ents underwent neoadjuvant therapy 
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(NAT), no diff erence was observed in metabolic profi le between the groups (p=0.540 and p=0.510, respecti vely). C2 
was associated to a lower rate of T3-4 tumours (C1: 50.0%, C2: 20.0%, C3:50.0%, p=0.056) and a lower rate of nodal 
metastases (C1: 90.9%, C2: 63.3%, C3:83.3%, p=0.065). No diff erence in prevalence of R1 margins (p=0.673), G3-4 
tumours (p=0.642), perineural (p=0.226) and lymphovascular (p=0.258) invasion was observed. Regression analysis 
confi rmed that C2 associates to a lower prevalence of T3-4 tumours (OR 0.17(0.03-0.88),p=0.035) and of nodal me-
tastases (OR 0.25(0.07-0.85),p=0.026).

Conclusion: Metabolic clusters identi fi ed in pancreati c juice of PC pati ents are associated to well-known prognosti c 
factors as T stage and nodal metastases. Further investi gati ons are ongoing on PJ collected pre-operati vely. Meta-
bolic characterisati on of PJ may help in the future prognosti c strati fi cati on of pancreati c cancer.

P-13-20
Prognosti c signifi cance of AXL and role of the associated pathways in modulati ng prolif-
erati on and migrati on in pancreati c ductal adenocarcinoma (PDAC)
Benoit Immordino1,2, Annalisa Comandatore3, Mjriam Capula1,2, Tonny Lagerweij4, Amir Avan5, Liam McDonnell2, 
Luca Morelli3, Elisa Giovannetti  4,6

1Scuola Superiore Sant’Anna, Pisa, Italy. 2Fondazione Pisana per la Scienza, Pisa, Italy. 3University of Pisa, Pisa, It-
aly. 4Department of Medical Oncology, Cancer Centre Amsterdam, Amsterdam UMC, Amsterdam, Netherlands. 
5Mashaad University, Mashaad, Iran, Islamic Republic of. 6Cancer Pharmacology Lab, AIRC Start-Up Unit, Fondazione 
Pisana per La Scienza, Pisa, Italy

Abstract

Background: PDAC remains one of the deadliest malignancies with an overall 5-year survival rate of only 10%. New 
biomarkers for early diagnosis and strategies to fi ght metastasis spreading are warranted. Although not implicated 
as an oncogenic driver itself, AXL upregulati on has been linked to tumour proliferati on, invasion and chemoresis-
tance. In this context, we used warfarin, which blocks Gas6-mediated Axl acti vati on and MYD1-72Fc, a decoy recep-
tor with sub-picomolar affi  nity to GAS6, in in vitro and in vivo models of PDAC.

Methods: AXL prognosti c value was fi rst assessed in publicly available databases and then validated by immu-
nohistochemistry (IHC) in ti ssue microarrays (TMAs) of two cohorts of radically-resected and liver-metastati c pa-
ti ents. The impact of warfarin and MYD1-72Fc on inhibiti on of cell growth and migrati on was studied with SRB, 
wound-healing and invasion assays. To evaluate the role of AXL on PDAC growth and liver metastases we used 
mouse orthotopic models of Firefl y-transduced primary human PDAC cultures with diff erenti al AXL expression and 
metastati c behaviour.

Results: In PDAC ti ssues AXL levels are signifi cantly higher than in normal pancreas and across several databases 
high AXL expression was associated with signifi cantly shorter survival. This prognosti c role was confi rmed by the 
IHC performed in TMAs, showing a correlati on between high levels of AXL expression and worse clinical outcome. 
Warfarin and MYD1-72Fc had limited cytotoxic acti vity but inhibited migrati on and invasion. The orthotopic models 
showed in vivo metastati c potenti al through lymph nodes and liver, as observed in pati ents. However, the PDAC1 
primary culture, harbouring low levels of AXL-expression, had only limited metastases to the liver, while PDAC3 
cells, which have high levels of AXL, created both large primary tumours, and numerous liver metastases. Treatment 
with MYD1-72Fc reduced the number of metastases, inducing tumour necrosis.

Conclusion: Through -omics and IHC, we identi fi ed the tyrosine-kinase receptor AXL as an enriched component 
in PDAC samples, with a prognosti c role. We showed that AXL expression correlated with migrati on/invasion and 
metastasis in PDAC primary cultures and can be targeted by agents that act on the GAS6/AXL pathway. Collecti vely, 
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these fi ndings suggest that AXL could consti tute a future biomarker and target to be exploited in PDAC.

P-13-21
HFE H63D variant promotes epithelial to mesenchymal transiti on of pancreati c cancer in 
cell-cycle dependent manner
Federica Rubbino1, Luana Greco1, Alessio Di Cristoforo1, Alessandro Scagliotti  2, Fabio Grizzi3, Paolo Kunderfranco4, 
Alessandro Zerbi3,5, Francesco Novelli2, Paola Cappello2, Alberto Malesi6, Luigi Laghi1,7

1IRCCS HumanitasDept. of Gastroenterology, Laboratory of Molecular Gastroenterology, IRCCS Humanitas Research 
Hospital, Rozzano, Italy. 2Dept. Molecular Biotechnologies and Healthy Science, University of Turin,, Turin, Italy. 
3Dept. of Biomedical Sciences, Humanitas University, Pieve Emanuele, Italy. 4Bioinformati cs Unit, IRCCS Humanitas 
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faele, Milan, Italy. 7Dept. of Medicine and Surgery, University of Parma, Parma, Italy

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) retains an unmodifi ed ominous prognosis further darkened 
by its rising incidence. Although geneti c background of PDAC has been increasingly elucidated, the acti onability runs 
short.The common germ-line variant H63D, member of major histocompati bility complex, has been associated with 
an increased risk of PDAC, yet its role in disease development and progression is unexplored. 

Methods: HFE genotyping of PDAC pati ents (trial set, 389; replicati on, 171; validati on, 163; total, 723) plus interro-
gati on of TCGA (110); genotype-phenotype correlati ons with clinical-pathological features and outcome. Functi onal 
studies of cellular and animal models obtained crossing PDAC-prone mice (with ti ssue-specifi c expression of mu-
tated Kras) with hfe h67d (homolog) ones. Expression of mRNAs and proteins investi gated in cellular models were 
validated in human PDAC specimens by immune -histochemistry or -fl uorescence and Opal Multi plex Staining. 

Results: HFE H63D was enriched in PDAC pati ents (29.4% vs 15% in populati on; p <0.001), due to its clustering in 
those with local disease, suit for surgery (38%). Such high prevalence was confi rmed in replicati on (37.4%), valida-
ti on (35%) and TCGA (29.1%) sets of resected PDAC. H63D pati ents had worse post-surgical survival than wild-type 
ones in trial (HR 1.7; p=0.03, and p=0.02 at multi variable), validati on and TCGA dataset (all p<.05). PDAC mice 
bearing h67d had as well signifi cantly shorter survival than hfe WT mice (p<0.004). Both human H63Dand animal 
h67d cancer cells showed superior invasiveness and extended lifecycle, sustained by increased expression of genes 
mastering epithelial to mesenchymal transiti on (EMT) and regulati ng G1-rest. Consistently, enhanced expression of 
EMT factors in G1-synchronized cells occurred only in H63D/h67d background. Back to human PDAC, the expression 
of EMT factor TWIST1 and of CyclinD1 was increased in H63D specimens, in which they co-localized in cancer glands.

Conclusion: Data unveil the role of H63D as disease modifi er of PDAC progression. High chance of early diagnosis 
and surgery of H63D pati ents are compati ble with elongated cell-cycle rest, sustaining local growth. In parallel, EMT 
enhancement plus unrecognized invasiveness would lead to the spread of cancer cells, their seeding explaining 
later progression. The capability to interfere with these mechanisms might alter the prognosis of a fracti on of cases 
amenable of surgery, otherwise unsuccessful.
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Impact of G9a and DNMT1 expression in pancreati c cancer survival: new potenti al epi-
geneti c therapeuti c strategy
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Abstract

Background: Pancreati c cancer (PC) is a devastati ng disease oft en detected at advanced stages when surgery cannot 
be performed. Conventi onal and targeted systemic therapies perform poorly, therefore eff ecti ve drugs are urgently 
needed. Diff erent epigeneti c modifi cati ons occur in PC and contribute to malignancy, opening new therapeuti c 
opportuniti es. In the present work we have evaluated the functi onal relevance of the epigeneti c complex consti -
tuted by DNA methyltransferase 1 (DNMT1) and the histone methyltransferase G9a in PC, its implicati on in pati ent 
prognosis, and the in vitro and in vivo therapeuti c effi  cacy of a fi rst-in-class substrate-competi ti ve dual G9a-DNMT1 
inhibitor.

Methods: Expression of G9a and DNMT1 was determined by immunohistochemistry in ninety-one pati ents’ sur-
gical PC ti ssue samples. Correlati ons between expression levels and clinicopathological features and survival were 
analysed. Anti tumoural effi  cacy of our dual G9a/DNMT1 inhibitor lead compound, CM272, was tested in human 
and mouse PC cell lines, alone and in combinati on with current standard chemotherapy. Transcriptomic studies on 
PC cells treated with CM272 were performed. Anti tumoural acti vity and safety of CM272 were also evaluated in an 
orthotopic tumour model using murine DT6606 PC cells.

Results: G9a and DNMT1 proteins were signifi cantly overexpressed in PC ti ssues compared to normal pancreati c 
ti ssues. There was a signifi cant associati on of concomitant of DNMT1 and G9a expression with poor disease free 
and overall survival. All human and mouse PC cell lines showed high sensiti vity to CM272. The epigeneti c inhibitor 
signifi cantly blunted neoplasti c behaviour and sensiti zed PC cells to chemotherapy. Mechanisti cally, G9a/DNMT1 
inhibiti on resulted in an enhanced anti gen presentati on, a signifi cant upregulati on of MHC class I expression and 
Th1-att racti ng chemokines, such as CXCL9, CXCL10 and CCL5, and a signifi cant tumour cell cytotoxicity. CM272 
treatment induced signifi cant tumour regression in the orthotopic syngenic tumour model with increased apoptosis 
and infi ltrati on of cytotoxic T lymphocytes.

Conclusion: All these data suggest that the epigeneti c modifi ers DNMT1 and G9a play an important role in PC ag-
gressiveness. Their combined targeti ng with compounds such as CM272 can emerge as a promising strategy for PC 
treatment. Our fi ndings also underscore the potenti al of CM272 in enhancing the effi  cacy of other systemic thera-
pies, parti cularly in combinati on with immune checkpoint inhibitors.
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Molecular characterisati on of precursor lesions of pancreati c cancer and their microenvi-
ronment in KC and KPC mice
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Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is characterised by poor prognosis due to advanced disease 
at diagnosis. Pancreati c intraepithelial neoplasia (PanIN) is considered the most common PDAC precursor with duc-
tal origin. Moreover, acinar-ductal metaplasia (ADM) and atypical fl at lesions (AFL) have been suggested as alterna-
ti ve precursor lesions of acinar lineage. In order to improve clinical outcome, further characterisati on of precursor 
lesions is crucial.

Methods: Cohorts of 15 KC and 15 KPC mice ranging from 1 to 7 months of age were used for the analyses. AFL, 
ADM, PanIN and PDAC areas were annotated and laser-microdissected by the Zeiss Palm MicroBeam Microdissec-
ti on System. Next generati on sequencing (NGS) was performed on the IonTorrent platf orm using a customized gene 
panel including 20 genes and the snakemake varlociraptor workfl ow for variant calling (htt ps://doi.org/10.5281/
zenodo.4675661). 

Multi plex immunofl uorescence according to the Opal Multi plex method was employed to characterize the microen-
vironment using the following markers: αSMA (acti vated stromal cells), CD8 (cytotoxic T-cells), F4/80 (macrophages) 
and FoxP3 (regulatory T-cells). Images were analysed using ImageJ. Stati sti cal analysis was done with one-way ANO-
VA in GraphPad PRISM.

Micro-RNA expression for miRNA 21-5p was visualized by the miRNAScope Kit.

Results: In preliminary NGS results, AFLs had most frequently PTEN, ARID1a, RNF43 and SMAD4 mutated genes. AFL 
were surrounded by the highest amount of αSMA-positi ve fi brous ti ssue with signifi cant diff erences (p<0.05) to nor-
mal ti ssue, ADM, PanIN and central PDAC areas in KC and KPC mice. Comparing immune cells per area, all analysed 
lesions showed signifi cantly higher immune cell infi ltrati on compared to the normal ti ssue.

AFL showed the highest proporti on of immune cells normalized to area and whole cell count, with signifi cant diff er-
ences for CD8-positi ve cytotoxic T cells and F4/80-positi ve macrophages compared to normal ti ssue, ADM, PanIN, 
peripheral and central PDAC. This also applies for FoxP3-positi ve cells in KPC mice. 

Lastly, all analysed lesions including AFLs and ADMs showed higher expression of miRNA21-5p compared to normal 
ti ssue.  

Conclusion: Our study supports the thesis that AFL are unique PDAC precursor lesions of acinar lineage in KC and 
KPC mice, showing a disti ncti ve microenvironment with higher levels of immune cell infi ltrati on and stromal remod-
elling.
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Expression of lysine demethylase 5a (Kdm5a) infl uences tumour aggressiveness in mu-
rine pancreati c cancer cells
Nicole Schreiner1, Lisa Fahr1, Simone Benitz2, Quan Zhou1, Ahmed Alnatsha1, Axel Imhof3, Ujjwal Mahajan1, Julia 
Mayerle1, Ivonne Regel1
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Abstract

Background: Lysine demethylase 5a (KDM5A) is a histone demethylase that specifi cally eliminates transcripti onally 
acti vati ng tri-methylati on of lysine 4 of histone 3 (H3K4me3). KDM5A coordinates many crucial cell events, such as 
cellular senescence, cell cycle, cell moti lity and epithelial-to-mesenchymal transiti on (EMT), which are oft en dereg-
ulated in cancer. In own previous studies, we detected a loss of H3K4me3 modifi cati ons at pancreas diff erenti ati on 
genes with a concomitant increased expression of Kdm5a in murine pancreati c tumour lesions, indicati ng an onco-
genic role for Kdm5a. Hence, we suppose that Kdm5a-driven removal of H3K4me3 at pancreas diff erenti ati on genes 
during tumour progression results in an undiff erenti ated, more aggressive phenotype. 

Methods: The role of KDM5A in human pancreati c cancer was determined using in silico analysis. A knockout of 
Kdm5a (Kdm5a-KO) was generated in murine pancreati c tumour cells using the CRISPR/Cas9 system. The Kdm5a-KO 
was confi rmed by sanger sequencing and immunoblot analysis. The Kdm5a-KO tumour cells were characterised 
phenotypically by cell assays determining colony formati on, proliferati on, migrati on, cell cycle and cancer stem cell 
potenti al. Transcripti onal changes in Kdm5a-KO tumour cells were analysed by RNA sequencing. 

Results: High expression of KDM5A in pancreati c cancer pati ent ti ssue was associated with shorter progression free 
intervals and worse overall survival. The top 100 positi vely correlated genes of KDM5A were linked with ‘signalling 
pathways regulati ng pluripotency of stem cells’, whereas negati vely correlated genes were related to mitochondrial 
and respiratory regulati ons. Upon Kdm5a-KO, overall H3K4me3 levels were increased and Kdm5a-KO tumour cells 
showed signifi cant reducti on in proliferati on, migrati on, colony formati on and the expression of cancer stem cell 
markers CD24 and CD44 in comparison to control cells. Furthermore, Kdm5a-KO cells demonstrated a delayed es-
cape from the G0 cell cycle phase aft er medium starvati on. 

Conclusion: Our data suppose that KDM5A induces cancer stem cell signalling pathways, while a loss of Kdm5a 
caused reduced abundance of cancer stem cell markers and a less aggressive phenotype of the murine pancreati c 
tumour cells. An overall enrichment of the acti vati ng histone modifi cati on H3K4me3 upon Kdm5a deleti on suggests 
an epigeneti c reprogramming towards a more diff erenti ated phenotype. 

P-13-25
Feedback inhibiti on relati onship between AHR and ELAVL1 in pancreati c cancer in vitro
Darius Stukas1, Aldona Jasukaiti ene1, Jason Matt hews2, Antanas Gulbinas1, Zilvinas Dambrauskas1

1Lithuanian University of Health Sciences, Kaunas, Lithuania. 2University of Oslo, Oslo, Norway

Abstract

Background: The aryl hydrocarbon receptor (AHR) is a transcripti on factor that is commonly upregulated in pan-
creati c ductal adenocarcinoma (PDAC). AHR can block Human anti gen R (ELAVL1) from shutt ling from nucleus to 
cytoplasm where it stabilizes its target messenger RNAs (mRNAs) and increases protein expression of said mRNAs. 
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Among those target mRNAs are those induced by gemcitabine treatment. Frequently with upregulated AHR expres-
sion, ELAVL1 would be sequestered in the nucleus which would lead to increased chemoresistance, however the 
relati onship between AHR and ELAVL1 in pancreati c cancer (PC) is sti ll poorly understood. The aim of the study was 
to investi gate the interacti on of AHR and ELAVL1 genes and proteins in pathogenesis of PDAC.

Methods: Two PDAC cell lines were used (BxPC-3, Su.86.86). AHR and ELAVL1 genes were silenced for 24-hours by 
lipofectamine mediated siRNA transfecti on. Aft er RNA and protein extracti on, real-ti me polymerase chain reacti on 
(RT-PCR) and Western Blot (WB) analysis were performed. Direct binding between ELAVL1 protein and AHR mRNA 
or protein was analysed by immunoprecipitati on assay, RT-PCR and WB and template based protein-protein docking 
soft ware - HDOCK.

Results: The results of immunoprecipitati on assay showed that ELAVL1 protein binds AHR mRNA resulti ng in mRNA 
stabilizati on. Lipofectamine mediated small interfering RNA transfecti on showed that by silencing ELAVL1 expres-
sion, AHR mRNA and protein expression decreases proving that ELAVL1 modulates AHR expression through stabi-
lizing its mRNA. That shows a direct link between these two molecules. Moreover, silencing of AHR resulted in the 
increase of ELAVL1 mRNA and protein expression. It indicates that AHR blocks ELAVL1 expression. Investi gati ng 
protein-protein interacti on of AHR and ELAVL1, HDOCK docking soft ware with template-based modelling showed 
that the two proteins are likely to bind. Alternati vely, our co-immunoprecipitati on assay did not show direct binding 
of AHR and ELAVL1, leaving the questi on of protein-protein interacti on unanswered.

Conclusion: Both AHR and ELAVL1 can modulate each other’s expression and by inhibiti ng AHR expression it is pos-
sible to increase ELAVL1 expression which in turn might contribute to PC cells responding bett er to chemotherapy.

P-13-26
Pathological assessment of terti ary lymphoid structures in pancreati c cancer: develop-
ment and validati on of a novel haematoxylin-eosin based classifi cati on
Gwendolin Liptay1, Carmen Mota Reyes1, Maximilian Kießler1, Alexander Muckenhuber2, Ina Dietsche3, Ioana Ples-
ca3, Luise Rupp3, Wilko Weichert2, Marc Schmitz3, Helmut Friess1, Rouzanna Istvanff y1, Ihsan Ekin Demir1
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Abstract

Background: Although TNM staging is a well-established system, improvements to guide individualized pati ent care, 
especially in regards to immunotherapy, are sought. Recent studies pointed out terti ary lymphoid structures (TLS) to 
be a predicti ve biomarker for immunotherapy effi  cacy in many solid tumours; however, its role in pancreati c cancer 
(PCa) is sti ll unknown. Our aim was to develop and validate a standardised scoring system for the quanti fi cati on of 
TLS in PCa.

Methods: For validati on purposes, we analysed the presence of TLS in a total of 114 pati ents with PCa from our 
insti tuti on (M-Cohort) and 151 pati ents from the publicly available TCGA database. Multi plex immunofl uorescence 
was used to quanti fy the expression of the classical TLS-morphology markers (CD8, CD4, CD20, Ki67, PGP9.5 and 
PNAd) in 52 PCa pati ents in which TLS were analysed using our newly developed HE-based TLS-classifi cati on. Diff er-
enti al gene expression in pati ents with high numbers of late-stage TLS was analysed using bulk RNA sequencing in 
fresh frozen PCa samples (n=24).  
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Results: TLS maturati on stages are characterised based on morphological criteria: (i) round dense lymphocyti c ag-
gregati on and (ii) sharp delineati on edges for early TLS (E-TLS); primary follicular TLS (PF-TLS) present in additi on 
high endothelial venules and/or a nerve in the immediate vicinity. Secondary follicular TLS (SF-TLS) contain B-cell 
follicles with acti vely replicati ng B-cell germinal centres (GCs) surrounded by a T-cell region. SF-TLS were present 
in 41% of primary resected pati ents and correlated with improved survival (M-Cohort: 22 vs. 10 months, p=0.001; 
TCGA Cohort: 19 vs. 10 months, p=0.043). In the tumour microenvironment, the presence of late-stage TLS correlat-
ed with increased numbers of B cells and massively reduced amounts of M2 macrophages. Lastly, bulk RNA-seq 
analysis of PCa samples demonstrated an upregulati on of anti gen presentati on and pathways related to immune 
responses in pati ents with high numbers of SF-TLS in the tumour microenvironment.

Conclusion: Late-stage TLS are associated with prolonged survival in PCa pati ents and might serve as a potenti al 
predictor for immune acti vity within the pancreati c tumour microenvironment. 

P-13-27
Strati fi cati on of PDAC pati ents based on their tumoural multi omics prognosti c profi les
Evangelina López de Maturana, Sergio Sabroso, Lola Alonso, Núria Malats
CNIO, Madrid, Spain

Abstract

Background: During the last years, a plethora of cancer-specifi c data were generated by high-throughput biotech-
nological platf orms, facilitati ng the investi gati on of cancer biology and classifi cati on of pati ents. Pancreati c ductal 
adenocarcinoma (PDAC), a low incident tumour with a high mortality rate, mainly due to late detecti on, would ben-
efi t greatly from data resources. Although great eff orts have been done in defi ning PDAC prognosis, the majority of 
the studies have used unimodal data approaches, missing the opportunity of integrati ng data of diff erent nature. 
Here we show a multi modal data integrati on of tumour gene expression (mRNAcount), mutati on (DNAmut), and 
microbiome (TMic) to strati fy pati ents based on their overall survival (OS).

Methods: We used the resources of TCGA study, including 138 PDAC cases with mRNAcount and DNAmut data. 
TMic at the order level was obtained with the bioinformati cs tool kraken2. Pre-processing procedures including 
fi ltering out the low prevalence features, batch eff ect correcti on and normalizati on when needed, were performed 
for each omics type. Aft er computi ng a separate similarity matrix for each omics data, a Bayesian multi kernel based 
regression was applied to integrate the three omics data as predictors of OS.

Results: The three omics explained >50% of the total variance of OS. In parti cular, mRNAcount and DNAmut ex-
plained the largest percentage of variance (~21% each) and TMic explained the lowest proporti on (~8%). Scores 
based on mRNAcount and DNAmut or TMic were positi vely correlated (ρ=0.43 and 0.28), whereas no correlati on 
between DNAmut and TMic based scores was observed. Aft er applying a backsolving strategy to rank the omics 
features based on the scaled absolute value of their eff ect esti mates, we observed that 14/20 fi rst twenty features 
were mRNAcount and the rest were DNAmut. Six out of 42 GO biological processes enriched with the top mRNA-
count were related to the immune response. Three of the top genes (LYZ, OLFM4 and DMBT1) were markers of the 
classical subtype, and others such as PRSS1 and REG1A, had a role in the exocrine pancreas or have been previously 
identi fi ed as a contributor in PDAC pathology (i.e., MUC5AC).

We plan to validate these fi ndings with other PDAC studies including ICGC and PanGenEU.



270

Posters
P-13-28
The PSCA-rs2976395 functi onal variant is associated with pancreati c cancer development
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Abstract

Background: Only a very limited proporti on of pancreati c ductal adenocarcinoma (PDAC) heritability has been de-
termined, indicati ng that many more loci need to be discovered. Functi onal annotati on of Genome wide associati on 
studies (GWAS) polymorphisms is a proven strategy to identi fy additi onal loci. In additi on to environmental and 
geneti c components, also epigeneti cs plays a role in PDAC development. However, DNA methylati on is ti ssue- spe-
cifi c and changes over ti me, which makes impracti cal to analyse it in an epidemiologic setti  ng. Correlated Regions 
of Systemic Interindividual Variati on (CoRSIV) represent a small proporti on of the human genome, showing methyl-
ati on patt erns that are the same in all human ti ssues and are diff erent among individuals. In this study we aimed at 
investi gati ng single nucleoti de polymorphisms (SNPs) within CoRSIVs and their involvement with PDAC risk.

Methods: We analysed 29,099 SNPs in 12,355 cases and 214,430 controls of European descent. In parti cular, we 
used the Pancreati c Cancer Cohort Consorti um (PanScan) I-III and the Pancreati c Cancer Case-Control Consorti um 
(PanC4) GWAS data (8738 cases and 7034 controls) and the FinnGen project (881 cases and 204,070 controls) as 
discovery phase and the PANcreati c Disease ReseArch (PANDoRA) consorti um as replicati on phase (2,736 cases and 
3135 controls). The rs2976395 SNP was selected for the replicati on. Furthermore, a meta-analysis was performed 
between the two phases.

Results: We observed that the A allele of the rs2976395 SNP was associated with increased PDAC risk in Europeans 
(p=2.81x10-5). This SNP is located in the Prostate Stem Cell Anti gen (PSCA) gene and is in perfect linkage disequilib-
rium with a variant (rs2294008) that has been reported to be associated with risk of many other cancer types. The 
A allele increases the methylati on level of the gene, the expression of which is been observed to be deregulated in 
many tumours of the gastrointesti nal tract.

Conclusion: In conclusion, we propose a novel associati on for PDACC through a functi onal SNP that regulates the 
methylati on in a CoRSIV region. 

P-13-29
Expression of Irf3 and Irf7 in tumour cells drives pancreati c cancer development and pro-
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Abstract

Background: The interferon regulatory factors 3 and 7 (Irf3 and Irf7) are transcripti on factors downstream of the 
Toll-like receptor 3 (Tlr3) signalling pathway. Tlr3 signalling is sti mulated by double-stranded RNAs, which are gener-
ated during viral infecti ons but also during ti ssue stress and cell injury. In previous studies, we found Tlr3, Irf3, and 
Irf7 to be overexpressed in metaplasti c acinar cells and pancreati c tumour cells. The purpose of this project is to 
investi gate the functi onal role of Irf3 and Irf7 in pancreati c carcinogenesis, parti cularly in non-immune cells.

Methods: Pancreati c tumourigenesis was examined at various ti me points in caerulein-treated Irf3/Irf7 knockout 
mice with inducible Kras mutati on. Furthermore, we generated Tlr3-hyperacti vated and Irf3/Irf7 double knockout 
murine pancreati c tumour cells. These tumour cells were phenotypically characterised in vitro and further used in 
orthotopic and metastati c mouse models. Additi onally, we identi fi ed transcripti onal alterati ons in Irf3/Irf7 knockout 
tumour cells by RNA-Seq.

Results: Global loss of Irf3/Irf7 prevents the formati on of precursor lesions and pancreati c cancer in caerulein-treat-
ed Kras mutant mice. Consequently, depleti on of Irf3 and Irf7 in tumour cells leads to reduced invasive capacity and 
decreased colony formati on in vitro. In the orthotopic and metastati c mouse models, injecti on of Irf3/Irf7 knockout 
cells markedly impaired tumour and metastasis formati on, whereas Tlr3-hyperacti vated cells led to increased tu-
mour and metastasis volumes. Our in vivo and in vitro experiments confi rmed an immune-independent functi on of 
the Tlr3/Irf3/Irf7 signalling pathway in pancreati c tumour cells that is crucial for tumour progression.

Conclusion: Our fi ndings suggest that Irf3 and Irf7 expression in tumour cells is required for the development of 
pancreati c cancer. Moreover, acti vated Tlr3/Irf3/Irf7 signalling enhances tumour cell aggressiveness in pancreati c 
cancer cells.

P-13-30
Physical acti vity and pancreati c cancer risk: a Mendelian randomizati on study
Riccardo Farinella1, Manuel Genti luomo1, Suzanne Dixon-Suen2, Federico Canzian3, Roger Milne2,4,5, Brigid Lynch2,4,6, 
Daniele Campa1

1University of Pisa, Pisa, Italy. 2Cancer Council Victoria, Melbourne, Australia. 3German Cancer Research Centre 
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Abstract

Background: Understanding whether modifi able factors increase or decrease the risk of developing pancreati c duc-
tal adenocarcinoma (PDAC) is central for disease preventi on. Several epidemiological studies have described the 
benefi ts of physical acti vity and the risks associated with sedentary behaviour, in relati on to cancer. However, ob-
servati onal studies may be aff ected by confounding or other types of bias, thus preventi ng the identi fi cati on of true 
causal relati onships. Mendelian randomizati on is a technique for inferring causal relati onships between variables 
using geneti c data.

The aim of this work was to identi fy the potenti al causal eff ects of physical acti vity and sedentary behaviour on 
PDAC risk, and the possible involvement of BMI as a mediati ng factor, by using Mendelian randomizati on.

Methods: A two-sample Mendelian randomizati on approach was applied using publicly available data for geneti c 
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variants associated with physical acti vity and sedentary behaviour traits, and geneti c data on 8,769 PDAC cases and 
7,055 controls from the Pancreati c Cancer Cohort Consorti um (PanScan) and the Pancreati c Cancer Case-Control 
Consorti um (PanC4), and on 1,249 cases and 259,583 controls from the FinnGen study. Summary-level geneti c data 
for BMI were obtained from the GIANT consorti um. 

Results: An associati on between geneti cally determined hours spent watching television and an increased risk of 
developing PDAC was observed in both study samples (PanScan-PanC4 OR = 1.52, 95% CI = 1.17-1.98, p = 0.002 and 
FinnGen OR = 1.84, 95% CI = 1.19-2.85, p = 0.006). In additi on, mediati on analyses using PanScan-PC4 provided ev-
idence for a role of BMI in mediati ng an esti mated 54% (95% CI 36%-71%) of the eff ect of television watching ti me 
on pancreati c cancer risk. 

Conclusion: This is the fi rst Mendelian randomizati on-based evidence for an associati on between a measure of 
sedentary behaviour (television watching ti me) and the risk of developing PDAC. However, such associati on was 
substanti ally mediated by the indirect increase in BMI, which is a well-known PDAC risk factor. In terms of preven-
ti on, these results clearly suggest that interventi ons on television watching ti me may be eff ecti ve in reducing PDAC 
risk only if reducing also BMI.

P-13-31
Biological role of acid sphingomyelinase for pancreati c carcinogenesis
Ahmed Alnatsha1, Qi Li1, Klea Ricku1, Didem Saka1, Prince Allawadhi1, Theresa Weltermann1, Quan Zhou1, Nicole 
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Abstract

Background: Sphingolipids, including the two central bioacti ve lipids, ceramide, and sphingosine-1-phosphate (S1P), 
have opposing roles in regulati ng cancer cell death and survival. Acid sphingomyelinase (Smpd1) is the key enzyme 
that hydrolyses sphingomyelin to ceramide and is responsible for more than 50% of the cellular ceramide pool 
aff ecti ng carcinogenesis. Here, we studied the role of SMPD1 in diff erent cellular compartments during pancreati c 
ductal adenocarcinoma (PDAC) carcinogenesis.

Methods: We performed targeted quanti tati ve plasma metabolite analysis from 637 pati ents (PDAC, 356; non-pan-
creati c disease, 281). We completed IHC multi plex staining in TMAs of 124 PDAC pati ents. Using CRISPR-Cas9 gene 
editi ng SMPD1 was deleted in PDAC cell lines. The infl uence of SMPD1-KO was studied for proliferati on, colony 
formati on and migrati on. Tumour progression and carcinogenesis was monitored in an orthotopic PDAC model em-
ploying SMPD1 null cells as well as in KC and KPC mice.

Results: Plasma metabolite analysis from 637 pati ents (PDAC, 356; non-pancreati c disease, 281) revealed most 
pronounced changes in the group of complex lipids with the highest prevalence of sphingomyelins and ceramides. 
Overall survival correlated signifi cantly with high SMPD1 expression in tumour ti ssue in two independent cohorts. 
Interesti ngly, IHC multi plex analysis SMPD1 “high expression” in cancer cells was associated with poorer survival, 
while SMPD1 “high expression” in immune cells was associated with longer overall survival. Smpd1 expression level 
diff ered from preneoplasti c to neoplasti c lesions in PDAC mouse ti ssue. Smpd1-KO in PDAC cell lines resulted in de-
creased proliferati on, colony formati on and migrati on. In an orthotopic mouse model, Smpd1-KO clones resulted in 
signifi cantly lower tumour weight and size in comparison with WT-clones. Additi onally, injecti ng WT-clones in global 
Smpd1het-KO mice resulted in a signifi cant increase in tumour weight in comparison with injecti ng WT-clones in WT 
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mice. In a tail vein injecti on model, injecti ng Smpd1-KO led to signifi cantly reduced metastasis formati on in the lung 
in comparison with WT-clones. Overall, we show a signifi cant increase in survival in an orthotopic PDAC model using 
PDAC Smpd1-KO cells.

Conclusion: SMPD1 acts as a tumour suppressor in pancreati c carcinogenesis in the cellular context. Inhibiti ng 
SMPD1 specifi cally in cancer cells is a viable therapeuti c opti on, which should be explored in future studies.

P-13-33
Results of the fi rst investi gati on about the understanding and engagement at ti me of di-
agnosis of pati ents with pancreati c cancer: the Communi.CARE study
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Abstract

Background: Pancreati c adenocarcinoma (PDAC) is an aggressive disease. Communicati on and understanding of 
treatment plan are of paramount importance. This is the fi rst att empt to measure clarity of communicati on and 
understanding at ti me of PDAC diagnosis and whether they can infl uence pati ents’ engagement and compliance.

Methods: Consecuti ve PDAC pati ents were enrolled at diagnosis upon informed consent in a single-centre study. 
During the visit conducted by a physician, pati ents fi lled-in a validated scale (Pati ent Health Engagement Scale; 
PHE-s®, 7 items, score 1-4; score≥3 considered high engagement). The visit audio was recorded and evaluated to 
assess understanding rate. Pati ents were proposed appropriate standard treatments and defi ned compliant if ac-
cepted. Within three days from visit, pati ents were interviewed to correlate results of the analysis with pati ents’ 
own percepti on. Finally, the correlati on between PHE-s® and understanding and compliance was calculated.

Results: Thirty pati ents were enrolled (15 female, mean age 64.4, 13 metastati c, 22 from north of Italy, 8 from cen-
tre/south, 14 by an oncologist, 14 by a gastroenterologist, and 2 by a surgeon). The mean recording ti me was 31 min-
utes (95%CI 26.9-35.4); mean durati on longer in oncology visits vs gastroenterology or surgery (39 vs 25; p=0.002). 
The mean engagement level was 2.93/4. The qualitati ve analysis of the doctor-pati ent interacti ons showed limited 
questi ons (total 320; most (215) from doctors, 79 from pati ents and 26 of caregivers). Most questi ons from pati ents 
and caregivers occurred during the discussion of future treatment (59/105); there were 19 questi ons related to 
misunderstandings by doctors, 25 by pati ents and 7 by caregivers. Only 1 pati ent declared to be aware of the oc-
curred misunderstandings and all but 2 were compliant, thus the correlati on between compliance and PHE-s® was 
unfeasible. In a multi variate logisti c regression analysis, sex, age, educati onal status, doctors’ specialty, visit dura-
ti on, number of questi ons and misunderstandings were not associated with high engagement, but only origin from 
south of Italy was (OR=18; p=0.0087). Visit durati on, number of questi ons and misunderstanding episodes were not 
correlated with PHE-s® (Rank correlati on test ns).

Conclusion: None of the investi gated variables explained the variability in engagement but for origin of the pati ent.
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Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is expected to be the second most common cause of can-
cer related deaths in the United States by the year 2040. Despite extensive progress in understanding the geneti c 
and molecular mechanisms of the disease, the clinical outcome has not improved in the last decade demanding 
the search for novel prognosti c markers and therapeuti c strategies. For such studies, scalable, cost-eff ecti ve model 
systems that mimic the complex tumour biology harbor predicti ve value for the clinic.

Methods: We employed chick embryo chorioallantoic membrane (CAM) to study PDAC biology using murine PDAC 
cells and pati ent-derived organoids (PDOs). We performed histological analyses to characterize tumour engraft -
ment, growth and histology, including characterisati on of the tumour stroma, on CAM xenograft s. In additi on, we 
performed tumour bud quanti fi cati on on CAM xenograft s to determine the invasiveness of the PDAC tumour cells. 
Spontaneous metastati c disseminati on to the chick embryo organs were quanti fi ed by species specifi c quanti tati ve 
PCR (qPCR). 

Results: We successfully developed CAM xenograft s of phenotypically and geneti cally diverse murine PDAC cell 
lines and PDOs. CAM xenograft s recapitulated the histomorphological features of the primary tumours. Importantly, 
quanti fi cati on of invasion and metastases of murine cells and PDOs is highly reproducible and, at the same ti me, 
displays signifi cant diff erences between the lines indicati ng heterogeneous metastati c capabiliti es. In additi on, ex-
tra-cellular matrix depositi on and the stromal recruitment was observed in the primary tumours which correlated 
to the invasiveness and metastati c potenti al of the murine PDAC cell lines and PDOs. 

Conclusion: CAM model provides a scalable personalised oncology platf orm to study functi onally PDAC tumour 
biology. In the future, we will further exploit this model to study the subpopulati ons of the stroma and its infl uence 
in invasion and metastati c disseminati on. We will also use the model to study the impact of PDAC driver gene muta-
ti ons in recruiti ng CAF subpopulati ons and early metastati c disseminati on. In summary, with the CAM assay, we aim 
to answer fundamental questi ons in the metastati c cascade of PDAC to improve pati ent outcomes.
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Abstract

Background: Late diagnosis, high geneti c and phenotypic heterogeneity and lack of effi  cacious targeted therapies 
contribute to the extremely poor prognosis of pancreati c ductal adenocarcinoma (PDAC). To date, surgical resecti on 
remains the most curati ve approach for PDAC. Whole genome transcriptomic studies have uncovered the existence 
of disti nct PDAC subtypes, which were shown to display diff erent prognosis and response to treatments, but un-
fortunately this classifi cati on has not led to proporti onal improvement in the development of targeted therapies. A 
recent improvement in oncological research has been provided by the development of Pati ent-Derived Organoids 
(PDO), 3D primary cultures that maintain most of the genotypic and phenotypic features of the original tumour 
and represent a valuable tool for drug screening. Furthermore, it was demonstrated how the reduced effi  ciency 
and fi delity of the splicing process in cancer cells is an interesti ng and targetable vulnerability. Our aim is to identi fy 
splicing-related targets in basal-like and classical PDAC pati ents that aff ect the responsiveness to existi ng and novel 
therapies.

Methods: The current project employed bioinformati c analyses of public datasets and RT-PCR analyses of RNA 
extracted from Endoscopic Ultrasound (EUS) guided ti ssue acquisiti on (TA) diagnosti c PDAC biopsies, and Rna-seq 
analysis on PDAC cell lines.

Results: We identi fi ed a patt ern of splicing isoforms that is able to discriminate the two canonical Classical and Bas-
al-like PDAC subtypes. Interesti ngly, some of these splicing isoforms displayed high prognosti c value in the whole co-
hort of PDAC pati ents. RT-PCR analyses of EUS-TA biopsies and PDOs of PDAC pati ents with a follow-up > 12 months 
confi rmed their prognosti c value in an independent cohort. Next, among the RNA Binding Proteins (RBPs) involved 
in the regulati on of the subtype-specifi c splicing we identi fy QUAKING as a main determinant (with high prognosti c 
value) of the basal-like splicing signature in both unselected PDAC pati ents and in PDAC cell lines, by controlling a 
pro-mesenchymal splicing program in basal-like PDAC.

Conclusion: Our data suggest that splicing isoforms represent new biomarkers of PDAC subtypes with potenti al 
prognosti c value and indicates that splicing regulati on is a key hallmark of PDAC, with potenti al implicati ons for 
disease outcome.
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ty acid chain contributes to pathogenesis of pancreati c cancer
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Abstract

Background: We recently conducted employing metabolomics, a large study to identi fy a biomarker signature dis-
ti nguishing PDAC from chronic pancreati ti s and identi fi ed 9 metabolites, which was used in conjuncti on with CA19-
9 to detect PDAC with a much higher diagnosti c accuracy than CA19-9 alone. This targeted unsupervised analysis 
suggested sphingolipids independent of tumour burden to be the best discriminati ng group of metabolites. Plas-
ma membrane levels of Sphingolipids maintain the intricate balance between signal transducti on and membrane 
biophysics through the changes in lipid membrane compositi on as a result of the sphingomyelins (SM) pathway. 
Though there is considerable research progress on sphingolipid physiology, there is litt le to no evidence on the role 
of sphingolipids during carcinogenesis.

Methods: We performed sub-analysis on pati ents with PDAC, chronic pancreati ti s, liver cirrhosis, healthy blood 
donors and pre-operati ve pati ents with non-pancreati c diseases (n=914). Total lipids were extracted from plasma 
by liquid/liquid extracti on using chloroform/methanol. The lipid extracts were subsequently fracti onated by normal 
phase liquid chromatography into 11 diff erent lipid groups using Gas chromatography-mass spectrometry (GC-MS), 
liquid chromatography–MS/MS (LC–MS/MS), and solid-phase extracti on-LC-MS/MS (SPE-LC–MS/MS).

Results: Metabolome analysis focusing on SMs revealed an inverse correlati on of fatt y acid chain length of SMs 
within each sphingosine base moiety comparing PDAC pati ents and blood donors. This correlati on was only ap-
parent in saturated fatt y acid chains while mono-and polyunsaturated fatt y acids failed to show a correlati on. In-
teresti ngly, fatt y acids derived from fatt y acid synthase (FASN) in cytoplasm or taken up by through diet were not 
aff ected, whereas endoplasmic reti culum localized Fatt y acid Elongases (ELOVLs) derived fatt y acids showed inverse 
correlati on. When compared to chronic pancreati ti s, we observed no stati sti cally signifi cant correlati on with regard 
to chain length. 

Conclusion: This points towards the crucial infl uence of de novo synthesis of SMs taking place in the ER and driven by 
ELOVLs, as a driving force in carcinogenesis. Comparison of chronic pancreati ti s, as a benign systemic infl ammatory 
conditi on, revealed tumour dependent eff ect, excluding infl ammati on as the cause of dysregulated SM metabolism.
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Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is an aggressive cancer with a 5-year survival of 9%. Irre-
versible Electroporati on (IRE) is a novel, non-thermal ablati ve therapy thought to cause cell death by increasing 
cell membrane potenti al and forming nanopores. Prior studies suggest mitochondrial changes drive apoptosis with 
calcium being implicated. Preliminary evidence supports apoptosis as the mechanism of IRE-induced cell death, 
though this is unclear. We aimed to investi gate the impact of combining IRE and calcium on pancreati c cancer in 2D 
and 3D models of pancreati c cancer cell lines and the underlying molecular mechanisms.

Methods: PANC-1 and PDX 185 (pati ent-derived xenograft ) cells were exposed to calcium, IRE or both. Cells were 
electroporated in 4mm cuvett es with a BTX generator (Harvard Apparatus). The eff ects of the treatment on cell 
viability, cell proliferati on, cell death and mitochondrial membrane potenti al were evaluated by fl ow cytometry 
(treated with TMRE staining) and Western blotti  ng at 6-hours and 24-hours post-treatment. Results were validated 
using 3D models, where PDX 185 cells were grown as spheroids and electroporated as above.

Results: IRE combined with calcium was more cytotoxic than monotherapy with cell proliferati on assays demon-
strati ng a stati sti cally signifi cant reducti on in proliferati on (p<0.0001) across both models of pancreati c cancer. Inter-
esti ngly, only cells exposed to both IRE and calcium showed depolarisati on of mitochondria and loss of mitochondri-
al membrane potenti al. There was a higher expression of pro-apoptoti c proteins in the combinati on therapy group 
compared to monotherapies at both ti me points.

Conclusion: Combining calcium with IRE appears to potenti ate cell death in pancreati c cancer models through de-
polarising the mitochondrial membrane. The observed higher expression of apoptoti c proteins in combinati on ther-
apy suggests a benefi cial synergisti c eff ect. The immediate treatment eff ect is evident by markedly higher protein 
levels at 6-hours than 24-hours post-treatment. These results support the potenti al of the combinati on therapy in 
inducing apoptosis in pancreati c cancer cell lines. Further investi gati ons will analyse additi onal pro- and anti -apop-
toti c proteins to investi gate the pathways inducing sensiti vity to this therapy.

P-13-38
Infl ammatory landscape aft er neoadjuvant chemotherapy in pancreati c ductal adenocar-
cinoma
Riccardo Guastella1, Valenti na Angerilli2, Simone Serafi ni1, Lorenzo Vallese1, Matt eo Fassan2, Amir Ali Aminoleslami1, 
Cosimo Sperti 1
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Background: Pancreati c Ductal Adenocarcinomas (PDACs) are characterised by a high mortality rate and a lack of 
eff ecti veness of therapies. The tumour microenvironment (TME) is believed to be responsible, at least in part, for 
the resistance to conventi onal therapies, like chemotherapy. Thus, an accurate assessment of TME could be useful 
for the development of eff ecti ve therapeuti c strategies. 

The aim of the study is to investi gate the immune landscape of PDACs and the compositi on and distributi on of the 
immune and infl ammatory infi ltrate in PDACs, comparing pati ents who received neoadjuvant chemotherapy fol-
lowed by resecti on and pati ents who underwent upfront surgery at fi rst.

Methods: A total of 81 cases were analysed: 65 cases of pati ents who underwent upfront surgery and 16 cases 
who received chemotherapy as a fi rst line treatment, instead. The specimens underwent a histopathologic, immu-
nohistochemical (IHC) and molecular characterisati on to evaluate: grading, Tumour Infi ltrati ng Lymphocytes (TILs), 
Tumour Associated Macrophages (TAMs), extracellular matrix and PD-L1 expression.

Results: The majority of the infi ltrate was concentrated in the intra and peritumoural area, therefore it was the most 
infl amed compartment. The analysis found out that the majority (45.5%) were PD-L1+/TILs+ in both groups and no 
stati sti cally relevant diff erences were pointed out concerning the infl ammatory infi ltrate, the  extracellular matrix 
and PD-L1 expression. 

Conclusion: Chemotherapy does not seem to impact on PD-L1 status and infl ammatory infi ltrate, which could play 
a predicti ve role in the response to immunotherapy. Considering that biopsy is performed only in third level struc-
tures and that the majority of our cases were “hot” in terms of infi ltrate (PD-L1+/TILs+), a possible therapeuti c 
strategy could be immunotherapy in doublets or in additi on to chemotherapy as a fi rst line treatment in pati ents 
with locally advanced or metastati c PDACs.

P-13-39
PLAC8 is associated with the classical subtype and regulates EMT in pancreati c ductal 
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Abstract

Background: Placenta-associated 8 (PLAC8) is a small protein initi ally described as a  ‘cooperati on response gene’ 
for mutant p53 and Ras proteins. Although previous studies described a role in epithelial tumourigenesis, its func-
ti on seems to be variable and context-dependent. Here, we studied its role in PDAC tumourigenesis.

Methods: We analysed its expression in diff erent stages of pancreati c ductal adenocarcinoma (PDAC) development 
and found that PLAC8  exhibited a low expression in normal pancreas, moderate in preneoplasti c lesions and high 
in PDAC suggesti ng a prominent role in PDAC formati on.
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Results: We found that in PDAC, PLAC8 expression is signifi cantly associated with the “classical” subtype (p=8.3e-09) 
and correlated with the classical biomarker GATA6 (r=0.34; p=5.3e-08) and GATA4 (r=0.24; p=0.00011), linked to a 
bett er prognosis.

Interesti ngly, PLAC8 expression was signifi cantly lower in PDAC metastasis vs primary tumour (p=0.0092) in a similar 
fashion than the classical surrogates GATA6 or GATA4. In the metastati c setti  ng, PLAC8 exhibited a higher correlati on 
with classical surrogates than in primary tumour GATA6 (r= 0.57; p = 9.4e-07 vs r = 0.23; p = 0.0021) or GATA4 (r = 
0.31, p = 0.013 vs r = 0.22, p = 0.0036).

Importantly, GSEA analysis showed that epithelial-mesenchymal transiti on (EMT) signature associated with onco-
genesis is signifi cantly enriched in low vs high PLAC8 expression (Norm p-value<0.05, FDR<0.25).

To study the direct role of PLAC8 in EMT, we generated PLAC8 knock-out by 2 sgRNA CRISPR/Cas9 in a panel of hu-
man pancreati c cancer cell lines. We performed functi onal migrati on studies by analysing Transwell™ cell migrati on. 
We found that PLAC8 loss-of-functi on signifi cantly promoted cell migrati on (p<0.001) and EMT markers ZEB-1 and 
N-cadherin were upregulated in KO cell lines. Importantly, these eff ects were rescued by ectopically expressing 
CRISPR-resistant GFP-fused versions of the protein on the KO cell lines.

Interesti ngly, PLAC8 loss-of-functi on increased the resistance to state-of-the-art adjuvant therapies FOLFIRINOX and 
Gemcitabine in accordance with published data.

When analysing the regulati on of PLAC8 expression, ATAC-seq data showed that Krüppel-like factor 4 (KLF4) was a 
prospecti ve target signifi cantly correlated with PLAC8 (r=0.37, p=2.4e-09).

Conclusion: PLAC8 expression is associated with the classical subtype program and its downregulati on is linked with 
PDAC metastati c features.

P-13-40
Do surgical tumour resecti on and chemotherapy lead to liver infl ammati on and out-
growth of liver metastases? Insights from a clinically adapted pancreati c cancer mouse 
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Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is an aggressive disease with a poor prognosis. Surgery is 
the only curati ve treatment opti on. However, even pati ents with surgical removal of the primary tumour followed 
by adjuvant chemotherapy (e.g. Gemcitabine) oft en relapse with liver metastases. Elevated blood levels of infl am-
matory mediators were already detected in PDAC pati ents aft er tumour resecti on. However, whether surgery and 
chemotherapy directly impact the liver microenvironment thereby promoti ng outgrowth of liver metastases is sti ll 
poorly understood. Therefore, this study aimed to investi gate the therapy induced eff ects on infl ammati on and me-
tastases formati on in the liver using a clinically adapted PDAC mouse model.
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Methods: C57Bl6 mice were orthotopically inoculated with R252 pancreati c cancer cells. Aft er two weeks, animals 
were randomised and underwent the following treatment: NaCl/-, NaCl/surgery of primary tumour, Gemcitabine/- 
or Gemcitabine/surgery of primary tumour. As control, pancreati c surgery was performed in non-tumour bearing 
animals. Liver and lungs were taken at an early and late treatment ti me point. Additi onally, infl ammatory mediators 
were determined in liver and lungs of healthy mice. The infl ammatory status of the liver was assessed by a multi pa-
rameter analysis and ELISA using homogenized liver ti ssue samples.

Results: Basal levels of several infl ammatory cytokines such as IL-6, IL-10 and TNF-α were higher in the liver than in 
the lungs of healthy animals, while VEGF levels were lower in the liver than in the lungs.

Surgery parti cularly increased VEGF levels in the liver but not in the lung of tumour resected mice compared to 
control treated tumour bearing mice. This eff ect was not further increased by adjuvant Gemcitabine treatment and 
was also observed aft er surgery in the absence of a tumour. In contrast, Gemcitabine alone did not cause elevati on 
of VEGF in the liver.

Conclusion: Our fi ndings suggest that surgery leads to elevati on of infl ammatory mediators and VEGF in the liver 
but not in the lung providing an explanati on for the frequent outgrowth of liver metastases aft er surgery of primary 
PDAC. Ongoing studies use mass spectrometry and qPCR analysis to substanti ate these fi ndings and correlate in-
fl ammatory mediators with the extent of liver metastasis.

P-13-41
The role of platelet-induced LGALS1 expression of pancreati c cancer cells in anoikis resis-
tance
Alissa Ernesti , Monika Hämmerle, Juliane Blümke, Heidi Griesmann, Nadine Vollack-Hesse, Beate Heydel
Insti tute of Pathology, Secti on of Experimental Pathology, Marti n-Luther University Halle-Witt enberg, Halle (Saale), 
Germany

Abstract

Background: Thrombocytosis is present in more than 30% of pati ents with solid malignancies and correlates with 
worsened pati ent survival. In additi on, occurrence of distant metastases reduce pancreati c cancer pati ent survival 
signifi cantly. A prerequisite for circulati ng tumour cells (CTC) to ulti mately contribute to haematogenous dissemina-
ti on and to survive in the blood stream is anoikis resistance. It has been shown that platelets interact with CTCs to 
protect them from cytokine and immune cell-mediated cell death. However, litt le is known about the transcripti onal 
and post-transcripti onal changes in detached pancreati c cancer cells upon platelet co-incubati on.

Methods: In this study, we cultured pancreati c cancer cells in adherent and non-adherent conditi ons with or with-
out platelets in vitro and measured anoikis rates using fl ow cytometry. In additi on, we analysed transcripti onal 
changes of att ached and detached cells using RNASeq and compared gene expression changes to detached cells 
co-cultured with platelets

Results: As expected, detached human pancreati c cancer cells showed signifi cantly higher anoikis rates compared 
to cells that grow under att ached conditi ons. Interesti ngly, this high cellular apoptosis rate was strongly reduced 
by platelet co-culture. We identi fi ed galecti n-1 (LGALS1) as an important diff erenti ally regulated gene between at-
tached and detached human pancreati c cancer cells. Specifi cally, LGALS1 was downregulated in cancer cells under 
detached conditi ons, however, was strongly increased by platelet co-culture. Preliminary experiments show that a 
reducti on of LGALS1 in cancer cells using siRNAs alleviates platelet-mediated anoikis resistance



282

Posters
Conclusion: Collecti vely, our results indicate that cancer cells depend on platelets to avoid anoikis-mediated cell 
death, which is crucial to succeed in the metastati c process. Upregulati on of LGALS1 by platelets might be an im-
portant cell-intrinsic mechanism to control anoikis resistance. In additi on, LGALS1 can also be secreted by cancer 
cells and thereby infl uence other components of the tumour microenvironment, including immune cells, that can 
contribute to tumour progression and metastasis.

P-13-42
Examining the eff ects of cyti dine deaminase in pancreati c ductal adenocarcinoma cell 
lines and relati on to gemcitabine and capecitabine effi  cacy
William Rowley, Jessica Hale, Richard Jackson, Eithne Costello-Goldring, Daniel Palmer, William Greenhalf
University of Liverpool, Liverpool, United Kingdom

Abstract

Background: Combinati on chemotherapy with Gemcitabine and Capecitabine (GemCap) is commonly used in both 
adjuvant and palliati ve setti  ngs. Cyti dine deaminase (CDA) is involved in the metabolism of both gemcitabine and 
capecitabine. We have previously shown that the human equilibrati ve nucleoside transporter (hENT1) is only pre-
dicti ve of gemcitabine benefi t in cells with low levels of CDA RNA (Aughton. Cancers. 2021. 13(22):5758). It is un-
clear what regulates CDA RNA and protein levels within cells.

Methods: CDA expression in pancreas cancer cell lines was analysed using Western blotti  ng and quanti tati ve Re-
verse-Transcripti on PCR. Inducibility was assessed aft er gemcitabine and cyti dine treatment of cell lines. MTS assay 
analysis was used to assess dose responses and synergy between gemcitabine and dFUR using R. siRNA transfecti on 
was used to knockdown CDA. CDA expression in ESPAC-4 trial samples were analysed using immunohistochemistry 
and RNAScope.

Results: CDA protein and RNA expression is highly variable across cell lines. In cell lines expressing CDA, it is further 
inducible with gemcitabine or cyti dine. Cell lines with low baseline protein had low RNA levels. In clinical samples, 
there was weak or no relati onship between RNA and protein levels. In cell lines where CDA was knocked down, 
dFUR was antagonisti c compared to wild-type cell lines. Some evidence of synergy at higher concentrati ons of gem-
citabine was seen in wild-type cell lines. Variati on in dose responses exists between wild-type and CDA knockdown.

Conclusion: CDA levels are determined by geneti c background and protein is proporti onal to RNA levels at baseline, 
but levels can be induced by external nucleosides giving protein levels that are not proporti onal to RNA. In clinical 
samples RNA levels but not protein levels determine response to adjuvant gemcitabine. From cell line work we 
assume RNA represents geneti cally determined baseline expression. Knocking down CDA in cell lines increases the 
benefi t of capecitabine in the presence of gemcitabine, we propose that as gemcitabine dependent hENT1 prognos-
ti c value is only seen in pati ents with low baseline CDA that capecitabine will off er the greatest benefi t in pati ents 
with low CDA and low hENT1.
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Pembrolizumab combined with IL6R-inhibiti on leads to tumour regression in murine 
pancreati c cancer
Okan Safak, Sergey Tokalov, Helmut Friess, Ihsan Ekin Demir
Department of Surgery, Klinikum rechts der Isar, Technical University of Munich, School of Medicine, Munich, Ger-
many

Abstract

Background: Targeti ng the immune compartment in pancreati c cancer (PDAC) holds promise for prognosti c im-
provement, yet our knowledge on the spati al and temporal dynamics, and on the molecular modulators of the 
PDAC-associated immunophenotype is scarce.

Methods: Using fl ow cytometry and immunohistochemistry, we quanti fi ed markers of several major immune cell 
subclasses longitudinally in the life span in the primary tumour ti ssue of oncogenic Kras-driven murine (n=19) and 
human PDAC (n=36), and in mice with conditi onal ablati on of interleukin-6 (KC;IL6-/-) or CXCL12/SDF1-alpha (KC;Cx-
cl12+/fl ) signalling (n=11). Using a murine tumour transplantati on model (n=36), tumour size and survival was quan-
ti fi ed aft er a combinati on treatment with IL6R-inhibitor and pembrolizumab.

Results: We demonstrate that tumour progression is associated with a parallel drop in the CD8+:CD11b+ rati o. Mice 
with ablati on of IL6 (KC;IL6-/-) or CXCL12/SDF1-alpha (KC;Cxcl12+/fl ) exhibited a higher CD8+:CD11b+ rati o and 
slower tumour progression than KC mice. The systemic treatment of KPC mice with an IL6 receptor (IL6R)- blocking 
anti body was suffi  cient to increase the CD8+:CD11b+ rati o and to dampen PanIN development in the pancreas. In 
harmony, treatment with IL6R-anti body sensiti zed pancreati c cancer to immunotherapy with pembrolizumab in our 
murine transplantati on model. This resulted in a smaller tumour size as well as in higher survival rate.

Conclusion: Perturbati on of selected cytokines can be suffi  cient for att aining an increased, favourable, intratu-
moural CD8+:CD11b+ rati o in PDAC. These observati ons have implicati ons for future immunotherapy approaches 
that consider combining inhibitors of IL6R or other cytokine receptors for enhancing therapy response. The combi-
nati on of IL6R-anti body with the PD-1-inhibitor pembrolizumab could lead to a higher rate of operable pancreati c 
cancers in clinical use.

P-13-44
Applying an automated image-based algorithm for phenotypical characterisati on of can-
cer cell spheroids
Beate Gündel, Rainer Heuchel, Matt hias Löhr
Karolinska Insti tutet, Stockholm, Sweden

Abstract

Background: Pancreati c cancer remains a parti cularly lethal type of cancer despite growing eff orts in medical re-
search in the past decades. Research focus expanded from targeti ng cancer cells exclusively to cancer cells and 
stroma. This shift  delivered new potenti al targets for new treatments, since previously proposed treatments have 
repeatedly failed to reach clinical practi ce. In part this is due to many drug screens being carried out with too simple 
cell models unfi t to represent this type of cancer adequately. We therefore developed a 3D tumour-stromal-model. 
We will focus on the altered metabolic mode of PDAC tumours which consume high amounts of glucose and pro-
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duce lactate, part of the syndrome known as Warburg eff ect. We theorize that interfering with this wasteful mode of 
metabolism will leave cancer cells more vulnerable. The use of established viability markers using ATP as a readout 
seemed potenti ally compromised to us, because the ATP amount per cell might not be constant aft er treatment. 
Instead, we developed an image-based algorithm using bright-fi eld images to deduce the viability of spheroids.

Methods & Results: We use a reproducible, high-throughput-screen-ready 3D-coculture-cell model: heterospher-
oids of Panc1 and human pancreati c stellate cells (hPSCs) which enables modeling the crosstalk between both cell 
types. The phenotypic analysis parameters are spheroid size and shape, opti cal ti ssue density and the degree of 
ti ssue integrity. Segmentati on is fully automated, using contrast and shape fi ltering functi ons and separately recog-
nizing (and excluding) noise and commonly found arti facts.

Conclusion: We show this algorithm can detect changes in cell viability with diff erent types of spheroids responding 
to treatment and conclude that this image-based classifi cati on of spheroids is a valid alternati ve for cell viability 
measurements.

P-13-45
The role of CCN1 in the crosstalk between pancreati c stellate cells and Panc1 cancers cells 
in 3D spheroids
Beate Gündel, Rainer Heuchel, Xinyuan Liu, Matt hias Löhr
Karolinska Insti tutet, Stockholm, Sweden

Abstract

Background: Pancreati c ductal adenocarcinoma is a deadly disease that is almost completely resistant to conven-
ti onal chemo- and radiati on therapy. A major reason for this resistance seems to lie in the dense desmoplasti c stro-
ma, which includes abundant heterogeneous cancer-associated fi broblast (CAF) populati ons. Previously, we used 
a 3D heterospecies heterospheroid co-culture model to examine the crosstalk between human pancreati c tumour 
Panc1 and mouse pancreati c stellate cells (mPSCs) by global expression profi ling. Since we found CCN1 strongly 
upregulated in Panc1 cells by coculture, we decided to study the role of CCN1 by CRISPR-Cas9 knockout technology.

Methods & Results: CCN1-KO cell lines were generated by CRISPRCas9 and verifi ed with western blot. Viability of 
cells grown in 2D and 3D to gemcitabine, paclitaxel and SN38 was measured with Cellti terGlo3D and Apoptosense 
CK18. RT-PCR and Western blotti  ng was performed on selected genes and proteins for phenotypical characterisati on 
of the cells.

Panc1 cells lacking CCN1 were more de-diff erenti ated and less sensiti ve to gemcitabine, the latt er due to the lower 
expression of gemcitabine transporti ng and metabolizing genes. 

Based on the previous observati on of increased mRNA expression of TGFB and the LPA generati ng enzyme (Enpp2) 
in heterospheroids, we treated cells with TGFB1 and lysophosphati dic acid. These sti muli not only upregulated the 
CCN1 expression in Panc1 cells but also shift ed mPSCs to a more myCAF-like phenotype.

Conclusion: We conclude that CCN1 renders cancer cells more sensiti ve to gemcitabine. The identi fi cati on of path-
ways shift ing CAFs from immunosuppressive iCAFs to more tumour suppressive myofi broblasti c myCAFs may repre-
sent a new therapeuti c opportunity for PDAC interventi on.
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P-13-46
Infl uence of cancer associated fi broblasts (CAFs) heterogeneity on shaping immunosup-
pressive tumour microenvironment in PDAC
Didem Saka1, Ignacio Ibarra2, Theresa Weltermann1, Ahmed Alnatsha1, Prince Allawadhi1, Ivonne Regel1, Georg Bey-
er1, Steff en Ormanns3, Jan D’Haese4, Fabian Theis2,5, Julia Mayerle1, Maren Butt ner2,6, Ujjwal Mukund Mahajan1

1Department of Medicine II, University Hospital, LMU Munich, Munich, Germany. 2Insti tute of Computati onal Bi-
ology, Helmholtz Centre, Munich, Germany. 3Insti tute of Pathology, Faculty of Medicine, LMU Munich, Munich, 
Germany. 4Department of General, Visceral, and Transplant Surgery, LMU Munich, Munich, Germany. 5Department 
of Mathemati cs, Technical University of Munich, Munich, Germany. 6University of Bonn, Genomics and Immunoreg-
ulati on, Life & Medical Sciences (LIMES) Insti tute, Bonn, Germany

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is a very desmoplasti c tumour, believed to infl uence its 
behaviour in terms of aggressiveness and resistance. Cancer-associated fi broblasts (CAF) are responsible for the 
desmoplasti c stroma, and it is now known that CAFs are dynamic and heterogeneous cells that contribute to disease 
progression. Although CAFs contribute to the immunosuppressive tumour microenvironment (TME), their infl uence 
on survival and cell dynamics is poorly understood. In the present study, we aim to delineate unbiased CAFs subtyp-
ing and explore its functi onal relevance and cellular dynamics in chronic pancreati ti s (CP) and PDAC.

Methods: We performed single-cell RNA-sequencing (scRNA-seq) of forty thousand myofi broblasts isolated from 
resected human PDAC and CP. For validati on of our subtypes, we performed immunohistochemistry (IHC) multi -
plexing on a human PDAC and CP- ti ssue microarray (TMA) of 126 and 66 pati ents, respecti vely. Subsequently, we 
analysed spati al distributi ons of the fi broblasts between tumour and adjacent normal regions.

Results: We delineated by unbiased clustering 11 independent CAF subtypes.  To systemati cally isolate and tar-
get these the subtypes, we identi fi ed and validated the surface receptor signature of the enriched subtypes. The 
IHC-Multi plexing using the surface receptor markers validated the scRNAseq results and showed the corroborati ng 
our fi nding. The most dominant subtypes both in PDAC and CP were End Stage iCAFs (infl ammatory CAFs) (35.7% vs 
56.6%), End Stage myCAFs (myofi broblasti c CAFs) (35.3% vs 25.6%). While early myCAFs2 were abundant in cancer-
ous area, we observed that early myCAFs1 were more abundant in normal area.

Conclusion: The CAF subtypes identi fi ed by the single cell RNA sequence are validated by IHC-multi plexing. Our 
future goal is to classify FACS/MACS subtypes using surface receptors and characterised these subtypes at the cell 
level in order to understand the relati onship between CAF subtypes and cancer cells and immune cells.

P-13-47
Small extracellular vesicles-mediated crosstalk between pancreati c cancer cells and neu-
rons
Linhan Ye
Klinikum rechts der Isar der Technical University of Munich, Munich, Germany

Abstract

Background: The mechanisms behind the development of neural invasion in Pancreati c ductal adenocarcinoma 
(PDAC) remain unclear. Several studies showed that small extracellular vesicles (sEVs) are crucial in the communi-
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cati on of cellular components of the PDAC microenvironment. We intended to investi gate whether PDAC cells and 
DRG neurons communicate via sEVs secreted from neurons toward PDAC cells and vice versa and whether the com-
municati on can promote Neural invasion (NI).

Methods: We isolated sEVs from murine and human neuro-invasive/non-neuro-invasive PDAC cell lines, and dorsal 
root ganglion (DRG) neurons. Aft er performing sEVs characterisati on, RNA-sequencing of the long-non coding RNA 
(lncRNA) in purifi ed sEVs was conducted. The total RNA of PDAC cell lines was sequenced aft er the DRG-derived sEVs 
treatment. Uptake of the CFSE labelled-sEVs in co-culture (DRG neuron and PDAC cell lines) was checked under a 
fl uorescence microscope. We next treat the culture DRG neurons with the PDAC cell (neuroinvasive and non-neuro-
invasive)-derived sEVs, and the neurogenesis was following quanti fi ed.

Results: Electron microscopy, nanoparti cle tracking analysis and western blot showed that the purifi ed sEVs con-
formed to the known sEVs characteristi cs. The PDAC cells and DRG neurons can internalize the sEVs from each other 
under the co-culture. The RNA-sequencing confi rmed: the existence of snhg8 in DRG derived-sEVs; the amount of 
the lncRNA snhg8 in KPC cell lines increased aft er DRG-derived sEVs treatment; the expression level of the snhg8 in 
TPAC cell lines derived-sEVs was signifi cantly higher than KPC cell lines-derived sEvs; the expression level of several 
lncRNAs was signifi cantly increased in the TPAC cell lines derived-sEVs compared with the KPC cell lines-derived 
sEVs.

Conclusion: The DRG neurons and PDAC cells can internalize the sEV from each other, and lncRNA carried by the 
DRG derived-sEVs can be transferred to the PDAC cells. This communicati on mediated by the sEVs may promote the 
NI.

P-13-48
Investi gati ng the synergisti c eff ects of irreversible electroporati on and cisplati n on pa-
ti ent-derived pancreati c cancer models
Kristi ne Bunayog, Zainab Rai, Brian Davidson, Pilar Acedo
University College London (UCL), London, United Kingdom

Abstract

Background: Pancreati c cancer (PC) is a deadly disease, with a 5-year survival of <6% despite recent therapeuti c ad-
vances. Surgery remains the only curati ve opti on, however, only ~20% of pati ents are eligible. The poor prognosis of 
PC is multi -factorial and includes insidious disease progression, vague symptomatology, a complex tumour microen-
vironment, and the predilecti on for early metastati c spread1. There is an unmet need for more eff ecti ve treatment 
opti ons for PC pati ents. Irreversible electroporati on (IRE) is a non-thermal, loco-regional ablati ve therapy that uses 
high-voltage electric currents to induce membrane destabilisati on, enhancing drug infl ux into cells and cell death1. 
Cisplati n is a widely used chemotherapeuti c agent that causes DNA damage, but is oft en rendered ineff ecti ve due 
to increasing tumour resistance. This study explores the eff ects of combining cisplati n and IRE on pati ent-derived 
pancreati c cancer models.

Methods: Pati ent-derived pancreati c cancer cells (PDX185) were treated with increasing concentrati ons of cisplati n 
and IRE, alone and in combinati on, for 24 hours. For opti misati on, assays were performed at diff erent ti me points 
post-treatment to obtain opti mal ti me point for treatment outcome analysis. Eff ects of the combinati on treatment 
on cell proliferati on and viability were measured using MTT (soluble 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetra-
zolium bromide) and Live/Dead assays, as well as fl ow cytometry. Changes in mitochondrial membrane potenti al 
were evaluated by fl ow cytometry and fl uorescence microscopy using the dye TMRE (tetramethylrhodamine ethyl 
ester). Protein expression of γ-H2AX, a marker of DNA damage, was measured by Western Blot to assess DNA dam-
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age inducti on.

Results: Cisplati n and IRE combinati on induced greater cytotoxicity and growth suppression than both monother-
apies, with decreasing metabolic acti vity at later ti me points post-treatment. The combinati on group showed a de-
crease in mitochondrial membrane potenti al, not observed in the monotherapy groups, and an increase in γ-H2AX 
protein expression in comparison to cisplati n and IRE alone.

Conclusion: This study demonstrates an enhanced tumouricidal eff ect achieved with cisplati n and IRE combinati on 
in comparison to the treatments alone, highlighti ng a potenti al novel therapeuti c approach for pancreati c ductal 
adenocarcinoma. 

The authors would like to thank the Royal Free charity for their generous support in funding this work.

P-13-49
Metabolomics of duodenal juice for diff erenti ati ng pancreati c cancer from benign disease
Kazuma Kishi1, Masaki Kuwatani1, Yuki Ohnishi2, Shunichiro Nozawa1, Hiroki Yonemura1, Kosuke Nagai1, Ryo Sugiura1, 
Kazumichi Kawakubo1, Tomoyasu Aizawa2, Naoya Sakamoto1

1Department of Gastroenterology and Hepatology, Hokkaido University Graduate School of Medicine and Faculty 
of Medicine, Sapporo, Japan. 2Department of Advanced Transdisciplinary Science, Faculty of Advanced Life Science, 
Hokkaido University, Sapporo, Japan

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) has extremely poor prognosis. As early diagnosis of PDAC is 
diffi  cult, many PDACs are diagnosed at advanced stages. Although cytology and histology via endoscopic retrograde 
cholangiopancreatography (ERCP) are standard methods for diagnosing pancreati c diseases, those sensiti viti es and 
accuracies are low. Furthermore, ERCP can cause complicati ons such as pancreati ti s. Meanwhile, duodenal juice in-
cludes pancreati c juice in contact with the tumour and can be easily collected and analysed by genomics, proteom-
ics and metabolomics. Therefore, we focused on metabolomics of duodenal juice as a more eff ecti ve and minimally 
invasive alternati ve diagnosti c method.

Methods: From October 2021 to January 2023, duodenal juice was obtained from 102 pati ents with suspected 
pancreati c diseases who required endoscopic ultrasonography and endoscopic retrograde cholangiography for 
treatment/diagnosis. Metabolomes in the samples were analysed by nuclear magnet resonance spectroscopy us-
ing 800MHz spectrometer. The metabolomes were compared between pancreati c cancer-derived and benign dis-
ease-derived, and multi variate analysis was performed.

Results: The male to female rati o was 52:50, median age was 70 years (27-86), and the rati o of malignant to benign 
cases was 49 to 53. The number of metabolites that could be detected was averaging 18. Acetone was signifi cantly 
more abundant in malignant group. Phenylalanine was signifi cantly higher in the pancreati c benign group. Regard-
ing ROC curve analysis of a diagnosis of PDAC, acetone was superior to serum CA19-9 (AUC: 0.847 vs 0.733, P = 
0.0757).

Conclusion: Acetone, in the metabolic map of the ketone body, is an end product of pyruvate metabolism. The 
Warburg eff ect, which suppresses the TCA cycle in cancer cells resulti ng in an increase of pyruvate would increase 
acetone in duodenal juice of the malignant group. In conclusion, metabolomics of duodenal juice is feasible and 
available for diff erenti al diagnosis of malignant and benign disease in the pancreati c fi eld.
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P-13-50
Locati on of ti ssue associated macrophages M2 in pancreati c cancer
Yasmina Amor Tijani1,2, Xu Zhou1,2, Roma Kurilov3, Frank Bergmann4, Jing-Yu An1,2, Teresa Peccerella1,2, Kai Hu1,2, 
Christoph Springfeld5, Benedikt Brors3, Thilo Hackert1, Markus Büchler1, Christoph Michalski1, Ingrid Herr1,2, John P. 
Neoptolemos*1,2, Peter Bailey*1

1Heidelberg University Hospital, Department of General Surgery, Heidelberg, Germany. 2Secti on Surgical Research, 
University Clinic Heidelberg, Heidelberg, Germany. 3The German Cancer Research Centre (DKFZ), Heidelberg, Ger-
many. 4Insti tute of Pathology, University Clinic Heidelberg, Heidelberg, Germany. 5Heidelberg University Hospital, 
Nati onal Centre for Tumour Diseases, Department of Medical Oncology, Heidelberg, Germany

Abstract

Background: Neoadjuvant chemotherapy (NCTx) has become an essenti al component in the treatment of border-
line and locally advanced pancreati c ductal adenocarcinoma (PDAC), however, its impact on the tumour microen-
vironment (TME) is incompletely understood. We investi gated the impact of neoadjuvant chemotherapy on the 
immune TME of PDAC pati ents by analysing bulk RNAseq data and immunofl uorescence (IF) from chemo-naïve and 
post-chemotherapy (post-CTx) samples. 

Methods: RNAseq was conducted on 97 fresh frozen samples (chemo-naïve and post-CTx) as described in a pre-
viously reported study. A further spati al analysis was performed, using IF on FFPE ti ssue samples (n=14): in 9 che-
mo-naïve samples from pati ents who received adjuvant chemotherapy and in 5 post-CTx samples in pati ents who 
received neoadjuvant treatment. M2 macrophages were identi fi ed using CD68 (a transmembrane protein that is 
expressed on the lysosomal membrane of macrophages) and CD163, a scavenger receptor that is expressed by in 
response to anti -infl ammatory sti muli) and cancer cells were identi fi ed using pancytokerati n (PanCK). Quanti tati ve 
analysis of IF-staining was performed using TissueFAXS soft ware, and stati sti cal analyses were conducted to investi -
gate the density of M2 macrophages in tumour-adjacent and distal areas.

Results: RNAseq showed that neoadjuvant chemotherapy reprograms the TME by signifi cantly enriching immune 
cell types, including M2 macrophages. Pati ents with tumours containing high M2 enrichment values had a signifi -
cantly worse overall survival outcome. TissueFAXS analysis showed a signifi cant diff erence in the density of M2 
macrophages, CD68 cells, and CD163 positi ve cells between regions adjacent to the tumour and regions distal from 
the tumour, with a higher cell density in the regions distal from the tumour (p<0.05). 

Conclusion: Neoadjuvant chemotherapy reprograms signifi cantly enriches TME M2 macrophages. Higher M2 mark-
er expression levels were located distant from the tumour cells. This suggests that M2 macrophages play a role 
in establishing an immunosuppressive environment throughout the tumour microenvironment, not just in direct 
proximity to cancer cells, warranti ng further mechanisti c investi gati on.

P-13-51
Pancreati c cancer related diabetes: impaired glucose tolerance and insulin signalling may 
drive progression of pancreati c intraepithelial neoplasms (PanINs)
Rohit Sarkar1,2, Tanzila Khan1,2, Helen Binang1,2, Zhihong Xu1,2, S.M. Zahid Hosen1,2, Alpha Mekapogu1,2, Kyle Hoehn1, 
Neil Horada3, Ron Pirola1, Jeremy Wilson1, Chamini Perera1,2, Minoti  Apte1,2

1University of New South Wales, Sydney, Australia. 2Ingham Insti tute for Applied Medical Research, Sydney, Austra-
lia. 3University of Sydney, Sydney, Australia
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Abstract

Background: Pancreati c cancer-related diabetes (PCRD), a paraneoplasti c phenomenon possibly driven by the de-
veloping cancer, could be a harbinger of pancreati c cancer (PC). Pancreati c stellate cells (PSCs, which produce the 
collagenous stroma of PC) can be acti vated by hyperglycaemia and facilitate PC progression. We hypothesised that 
exosomes secreted by acti vated PSCs and cancer cells impair glucose tolerance and insulin signalling leading to 
hyperglycaemia, accelerati ng cancer progression. Our aim was to assess eff ects of exosomes derived from mouse 
PSCs+cancer (KPC) cell co-cultures, on insulin signalling in hepatocytes; and high fructose diet (HFrD) on glucose 
metabolism and cancer progression in transgenic KC mice.

Methods: Exosomes isolated from PSC+KPC and acinar cells (controls) by ultracentrifugati on and characterised. 
10µg exosomes incubated with mouse hepatocytes (AML12;100,000 cells) for 24 hours; expression of insulin sig-
nalling factors [insulin receptor (IR) and GLUT-2] assessed by immunoblotti  ng (n=4 separate exosome preparati ons).

10-week-old KC mice pair-fed HFrD (14% fructose) or isocaloric control diet (n=10-12 mice/group). At 8 and 16 weeks, 
glucose tolerance, fasti ng glucose and insulin measured. Pancreati c secti ons assessed for PSC marker, α-SMA; PanIN 
marker, MUC1; PanIN grades and area occupied by PanIN lesions.

Results: Isolated exosomes were of expected size (40-160nm) and expressed specifi c markers (CD9/ALIX/TSG101). 
Compared to acinar cell-derived exosomes, PSC+KPC co-culture-derived exosomes decreased IR and GLUT 2 expres-
sion (by 87.03% and 95.8% respecti vely; p<0.05) in AML12 cells.

Compared to KC controls, KC-HFrD mice showed i) glucose intolerance [(Integrated AUC of plasma glucose levels 
at 8 weeks (562.2±77.3 vs 901.9±75.3, p<0.001) and 16 weeks (592.1±127.4 vs 843.2±135.5, p<0.01)]; ii) increased 
PanIN area (8.8±3.3 vs 30.4±8.4% square pixels/secti on, p<0.05); iii) advanced PanINs/overt cancer foci; iv) 2.3-fold 
increased MUC1 expression (p<0.05); v) 3.5-fold increased PSC acti vati on (p<0.05). No signifi cant diff erences be-
tween KC and KC-HFrD for fasti ng glucose or insulin levels. 

Conclusion: This novel study shows that in mice with a geneti c predispositi on to PC, HFrD impairs glucose tolerance, 
increases PSC acti vati on and induces progression of early PanINs to advanced PanINs/overt cancer. PSC+KPC-de-
rived exosomes inhibit expression of insulin signalling factors in hepatocytes, providing new insights into PCRD and 
PC progression.

P-13-52
The protecti ve eff ect of atopic diseases against pancreati c cancer is not driven by Th2-bio-
markers
Jiangchuan He1, Bilal Alashkar Alhamwe2, Sergio Sabroso1, Alfredo Carrato3, Manuel Hidalgo4,5, Xavier Molero Rich-
ard6,7, Mar Iglesias Coma8,9, José Perea10, Antoni Farré11, Adonina Tardón12,13, Enrique Dominguez-Muñoz14, Victor 
Barberà15, Luís Muñoz-Bellvís16, Matt hias Löhr17, William Greenhalf18, Michael O’Rorke19, Thomas Gress20, Tatjana 
Crnogorac-Jurcevic21, Jörg Kleeff 22, Rita Lawlor23, Francisco X Real1, Harald Renz2, Núria Malats1
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Spain. 16Hospital Universitario de Salamanca, Salamanca, Spain. 17Karolinska Insti tute and University Hospital, Stock-
holm, Sweden. 18The Royal Liverpool University Hospital, Liverpool, United Kingdom. 19The University of Iowa, Iowa 
City, USA. 20University Hospital Giessen and Marburg, Marburg, Germany. 21Barts Cancer Insti tute, Queen Mary Uni-
versity of London, London, United Kingdom. 22Technical University of Munich, Munich, and Marti n-Luther-University 
Halle-Witt enberg, Halle, Germany. 23University of Verona, Verona, Italy

Abstract

Background: Pancreati c cancer (PC) is an aggressive malignancy with a dismal prognosis, <10% of pati ents survive 
>5 years due to limited diagnosti c approaches, rapid progression, and poor treatment responses. Although studies 
have found atopic individuals have reduced PC risk by almost 40%, the underlying molecular mechanisms remain 
unclear. Given the complexity of atopic conditi ons, this study examined their protecti ve eff ects on PC according to 
diff erent biomarkers of atopic disease endotype.

Methods: The study uti lised 688 cases and 558 controls from the PanGenEU study. Self-reported informati on on 
asthma and rhiniti s was obtained using the European Community Respiratory Health Survey questi onnaire. PC sta-
tus was obtained from hospital registries and measurements of serum total and specifi c IgE-anti bodies were per-
formed by the ImmunoCAP™ test platf orm following WHO standards. “High-IgE” was defi ned as having >100kU/L 
total IgE and being sensiti zed to at least one of the food or aeroallergens. An additi onal of 544 cases and 92,038 
controls from the UK Biobank (UKB) cohort were considered to examine the eff ect of blood eosinophil levels on PC 
risk. Odds rati os (ORs) with 95% confi dence intervals (CIs) were esti mated using multi variable logisti c regression 
models. Restricted cubic spline models were applied to examine the nonlinear relati onship between IgE and PC risk 
among atopic individuals.

Results: Within PanGenEU study, atopic individuals with low-IgE were associated with reduced PC risk (OR:0.56, 
95%CI: 0.39-0.80) compared to the non-atopic and low-IgE populati on. Specifi cally, pati ents with asthma or rhiniti s 
had a 44% and 40% lower PC risk, respecti vely (OR range: 0.56-0.60, 95%CI:0.39-0.90). Similarly, results from the 
UKB revealed that atopic individuals with below 0.15 x109 cells/L eosinophils were signifi cantly less likely to develop 
PC (OR:0.67, 95%CI: 0.47-0.95).  

Conclusion: The two populati on-based studies showed that atopic diseases protect against PC risk independent of 
Th2 biomarkers. Individuals with low levels of IgE and eosinophils present the lowest risk, indicati ng non-Th2 mech-
anisms underlying the protecti ve eff ect. Future studies should incorporate other immune eff ectors and longitudinal 
data to identi fy the geneti c pathway driving PC protecti on to benefi t the preventi on, diagnosis, and treatment of 
this disease.

P-13-53
Importance of MUC17 in the bile-induced pancreati c cancer progression
Eleonóra Gál1, István Menyhárt1, Zoltán Veréb2,3, Lajos Kemény3,2, László Tiszlavicz4, László Czakó5, Tamás Takács5, 
Péter Hegyi6, Viktória Venglovecz1

1Department of Pharmacology and Pharmacotherapy, Szeged, Hungary. 2Regenerati ve Medicine and Cellular Phar-
macology Research Laboratory, Department of Dermatology and Allergology, University of Szeged, Szeged, Hungary. 
3HCEMM SZTE Skin Research Group, University of Szeged, Szeged, Hungary. 4Department of Pathology, University of 
Szeged, Szeged, Hungary. 5Internal Medicine, University of Szeged, Szeged, Szeged, Hungary. 6Centre for Translati on-
al Medicine, Semmelweis University, Budapest, Budapest, Hungary

Abstract

Background: We have previously shown that bile acids (BAs) accelerate carcinogenic processes in pancreati c cancer 
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(PC) in which mucin 4 (MUC4) expression has a central role. However, the role of other mucins in PC are less clear, 
especially in bile-induced cancer progression. The study aim was to investi gate expression of MUC17 in BAs- or hu-
man serum-treated pancreati c ductal adenocarcinoma (PDAC) cell lines.

Methods: We used diff erent assays with RNA silencing to study the role of MUC17 in cancer progression. Protein 
expression of MUC17 was evaluated in 52 human pancreati c samples by immunohistochemistry, and Kaplan–Meier 
survival analysis was used to compare survival curves.

Results: Expression of MUC17 increased in PDAC pati ents, especially in obstructi ve jaundice (OJ) and the elevated 
MUC17 expression associated with poorer overall survival. Treatment of Capan-1 and AsPC-1 cells with BAs or with 
human serum obtained from PDAC + OJ pati ents enhanced the expression of MUC17, as well as the proliferati ve 
potenti al of the cells, whereas knockdown of MUC17 alone or in combinati on with MUC4 decreased BAs-induced 
carcinogenic processes.

Conclusion: Our results demonstrated that MUC17 has a central role in bile-induced PC progression, and in additi on 
to MUC4, this isoform also can be used as a novel prognosti c biomarker.

P-13-54
Role of myeloid cell populati on in pancreati c cancer progression and targeti ng of myeloid 
subpopulati ons
Atul Verma1, Marcus Bauer2, Nadine Bley3, Helmut Laumen1, Jonas Rosendahl1, Patrick Michl4,1, Sebasti an Krug4,1

1Department of Internal Medicine I, University Hospital Halle (Saale), Marti n Luther University Halle-Witt enberg, 
Halle (Saale), Germany. 2Insti tute of Pathology, University Hospital Halle (Saale), Marti n Luther University Halle-Wit-
tenberg, Halle (Saale), Germany. 3Department of Molecular Cell Biology, Marti n Luther University Halle-Witt enberg, 
Halle (Saale), Germany. 4Internal Medicine IV, Heidelberg University Hospital, Heidelberg University, Heidelberg, 
Germany

Abstract

Background: Pancreati c cancer is characterised by a pronounced stromal reacti on and an immune-suppressive mi-
cro milieu. Although abundant myeloid cell populati ons in the pancreati c ductal adenocarcinoma (PDAC) microenvi-
ronment have been postulated to enhance tumour progression and suppress anti tumour acti vity, the compositi on 
of these populati ons in comparison to early and late stage, their spati al localisati on in the tumour ti ssue and how 
they interact with each other is poorly understood. With this study, we aim to identi fy the spati al landscape of 
myeloid cell subtypes and their cellular network, which could be used as a biomarker for targeted therapy for pan-
creati c cancer pati ents.

Methods: We have developed a quanti tati ve multi plex immunofl uorescence assay panel to understand the spati al 
landscape of immune cell subpopulati ons at single-cell resoluti on in pancreati c cancer development using Opal 
Polaris kit, and automated multi spectral imaging system (Vectra 3.0, Akoya Biosciences). We have used KPC (LSL-
KrasG12D/+; LSL-Trp53R172H/+; Ptf 1a-1-Cre) and KC (LSL-KrasG12D/+; Ptf 1a-1-Cre) mice pancreas ti ssue at diff er-
ent ti me points to characterize the immune cell populati on.

Results: From the preliminary results of our ongoing project, we observed that myeloid cells are enriched within the 
tumour stroma, and macrophages are the most abundant cells among the other myeloid cell populati on. In addi-
ti on, the M2 macrophage populati on signifi cantly increases in the tumour stroma during the late stage of pancreati c 
cancer.
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Conclusion: It has been observed that a broad range of immune cells is present in the tumour microenvironment, 
however, direct comparati ve analysis of immune cell subpopulati ons in early and late stages is lacking, and here our 
study will provide a wide immune cells spati al landscape in pancreati c cancer development. Furthermore, we aim 
to perform our analysis in human ti ssue samples to correlate our fi ndings.

P-13-55
Correlati on analysis of the relati onship between the level of apoptosis markers and the 
severity of liver failure
Olexii Dronov1, Inna Kovalska1, Yelyzaveta Kozachuk2, Dmytro Vlasenko1, Liudmyla Levchenko1

1Bogomolets Nati onal Medical University, Kyiv, Ukraine. 2Ukrainian Scienti fi c and Practi cal Centre of Endocrine Sur-
gery, Transplantati on of Endocrine Organs and Tissues of Ministry of Health of Ukraine, Kyiv, Ukraine, Kyiv, Ukraine

Abstract

Background: Apoptosis is biological programmed cell death. Massive hepatocytes apoptosis leads to acute liver 
failure (LF). The development of cholestasis causes the development of pathological necroptosis, with an increase 
the level of caspase-3 - the main marker of early liver parenchyma damage. Bcl-2 is one of the most important an-
ti -apoptoti c proteins. The severity of LF may be the result of imbalance between these factors. We aimed to assess 
the correlati on of apoptosis markers level with LF in pati ents with malignant obstructi ve jaundice (MOJ).

Methods: The study included 84 pati ents with MOJ who underwent preoperati ve biliary drainage (PBD). All pati ents 
had LF: moderate LF was diagnosed in 52 (61.9%), severe one in 32 (38.1%). The levels of CASP3 and Bcl-2 were 
determined in blood serum during PBD and the main surgical interventi on, using the Sandwich-ELISA method.

Results: The average values of apoptosis markers levels at the ti me of PDB depending on the severity of LF did not 
stati sti cally diff er, p>0.05. The markers values in pati ents with LF at the ti me of PBD and the main surgical interven-
ti on were diff erence CASP3 (13.46 (11.61-19.96) vs. 4.26 (2.62-9 ,40), Bcl-2= 4.19 (1.21-6.18) vs. 10.0 (7.31-13.15), 
p<0.001. A correlati on was established between levels of CASP3 (r =0.812, p<0.001), Bcl-2 (r=0.753, p<0.001) in 
pati ents with moderate LF and severe LF: CASP3 (r=0.732, p <0.001), Bcl-2 (r=0.613, p<0.001). Binary logisti c re-
gression analysis established correlati on between CASP3 and Bcl-2 levels at the ti me of PBD with the presence of LF 
(R2(Nagelkerke)=0.327, p=0.003).

Conclusion: The imbalance of pro- and anti -apoptoti c markers in pati ents with MOJ associated with LF, however, for 
the implementati on of these laboratory indicators in practi ce, further observati ons on a larger pati ents sample are 
necessary to validate the data.

P-13-56
Neural invasion in pancreati c cancer is characterised by beta-1-integrin- and N-cadher-
in-dependent heterotypic cell adhesion between pancreati c cancer cells and neural 
Schwann cells
Haoyu Quan, Ihsan Ekin Demir, Rouzanna Istvanff y
Technical University of Munich Department of Surgery Klinikum rechts der Isar, Munich, Germany

Abstract

Background: Perineural invasion is the main mode of invasion in pancreati c cancer, with a prevalence of up to 
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100%. Therefore, it is oft en associated with local recurrence and neuropathic pain sensati on. The progression of this 
pathogenesis involves the conti nued disseminati on of cancer cells via intrapancreati c nerve fi bres to the extrapan-
creati c plexus. Given this phenomenon, it was necessary to ask whether pancreati c cancer cells anchor themselves 
to the Schwann cells that wrap axons in inner nerves. Furthermore, we investi gated the molecular mechanisms 
underlying this heterogeneous intercellular adhesion.

Methods: The analysis of adhesion molecule expression in PCa ti ssues, human Schwann cells (hSC), and normal 
human pancreas (NP) was conducted using immunohistochemistry, QRT-PCR, and immunoblotti  ng techniques. We 
created a novel assay for heterotypic cell-cell adhesion. To investi gate alterati ons in phosphorylati on levels and 
metabolic acti vity following the co-culture of Schwann and cancer cells, we employ a phosphorylati on array and 
metabolic assays with the MxP® Quant 500 kit. 

Results: The analysis of the expression of adhesion molecules on PCa cells and human Schwann cells (hSC) revealed 
that integrin beta 1 exhibits high expression levels in human PCa cells, whereas n-cadherin was strongly present on 
hSC. Our newly developed in vitro adhesion assay demonstrated the adhesion capacity between PCa cells and hSC. 
Our investi gati on into blocking the adhesion molecules on hSC revealed that the blockade of n-cadherin on hSC 
reduced the heterotypic PCa-hSC adhesion. Also, inhibiti on of beta-1-Integrin on tumour cells resulted in signifi cant 
adhesion reducti on. Immunoprecipitati on experiments showed that b1-integrin is capable of binding to N-cadherin 
on hSC. Regarding metabolic testi ng, Schwann cells were found to exhibit strong glutamine synthetase (GS) acti vity. 
Phosphorylati on arrays revealed that P-p38 in co-cultured cells was enhanced in comparison to mono-cultured hSC, 
while P-AKT and P-Erk in co-cultured cells were upregulated in co-cultured tumour cells when compared to mono-
culture.

Conclusion: During the neural invasion, pancreati c cancer cells (PCa) can establish adhesion with Schwann cells. This 
adhesion is facilitated by Beta-1-Integrin expressed on PCa cells, and by n-cadherin on hSC. It is worth exploring the 
acti vati on of the p38 pathway as a means of modulati ng the effi  cacy of neural invasion.

P-13-57
Phenotype screens of geneti cally engineered mouse models of pancreati c cancer identi fy 
a Tgfa-Ccl2-paxillin axis driving human-like perineural invasion
Rouzanna Istvánff y1, Xiaobo Wang11,2, Kalliope N. Diakopoulos3, Linhan Ye1, Qiaolin Li4, Lei Ren1, Carsten Jäger1, Kat-
ja Steiger5, Baiba Vilne6, Maximilian Reichert7, Roland M. Schmid7, Roland Rad8, Dieter Saur9, Hana Algül3, Helmut 
Friess1, Marina Lesina3, Güralp Onur Ceyhan1,10, Ihsan Ekin Demir1
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Abstract

Background: Solid cancers like pancreati c cancer (PDAC) frequently exploit nerves for rapid disseminati on. This 
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neural invasion (NI) is an independent prognosti c factor in PDAC, and the foremost inducer of local recurrence and 
severe pain. Therefore, understanding the mechanisms of NI is of major translati onal relevance in oncology. 

Methods: We systemati cally screened for human-like NI in a repository of geneti cally engineered mouse models 
(GEMM) of PDAC comprising 295 diff erent allele combinati ons of oncogenes and tumour suppressors. We used the 
genotype informati on of the GEMM that phenocopy human NI to functi onally study the mechanisms that give rise 
to human-like NI. We correlated the identi fi ed mediators to the clinical characteristi cs in human PDAC.

Results: Our phenotype screens uncovered two GEMM of PDAC with human-like NI, i.e., engulfment of nerves by 
perineurally aligned cancer cells. Both GEMM are characterised by pancreas-specifi c overexpression of transforming 
growth factor alpha (TGFa) and conditi onal depleti on of p53. Mechanisti cally, cancer-cell-derived TGFa upregulates 
CCL2 secreti on from sensory neurons which induced hyperphosphorylati on of the cytoskeletal protein paxillin viaC-
CR4 on PDAC cancer cells. This acti vated the cancer migrati on machinery and fi lopodia formati on toward neurons. 
Disrupti ng CCR4 or paxillin acti vity limits NI, decreases tumour size, and dampens tumour innervati on. In human 
PDAC, phospho-paxillin and TGFa expression consti tute strong prognosti c factors.

Conclusion: Phenotype screens of PDAC GEMM unveiled the TGFa-CCL2-CCR4-p-paxillin axis as a clinically acti on-
able target for constraining NI and tumour progression. The herein reported GEMM with human-like NI represent 
novel and potent tools for studying the mechanisms of neuron-cancer crosstalk.

P-13-58
The tumour biology of early onset pancreati c cancer – a matched case study
Muhammed Dervis Arslan1, Michael Guenther1, Sai Agash Surendran1, Jens Werner2, Philipp Greif3, Andreas Jung1, 
Jutt a Engel4, Stefan Boeck3, Jörg Kumbrink1, Steff en Ormanns1

1Insti tute of Pathology, Ludwig-Maximilians-University, Munich, Germany. 2Department of general, visceral and 
transplantati on surgery, LMU Klinikum, Munich, Germany. 3Department of Internal Medicine 3, LMU Klinikum, Mu-
nich, Germany. 4Insti tute for Medical Informati on Processing, Biometry and Epidemiology, Ludwig-Maximilians-Uni-
versity, Munich, Germany

Abstract

Background: Pancreati c cancer (PDAC) is a highly aggressive malignancy with a dismal prognosis. While average 
pancreati c cancer mainly occurs at higher pati ent age, early onset pancreati c cancer (EOPC) is defi ned as diagnosis 
before the age of 50. EOPC is a rare, but aggressive form of the disease. In this study, we aimed to compare the 
biology of EOPC pati ents with matched average onset pancreati c cancer (AOPC) pati ents on the genomic, transcrip-
ti onal and epigenomic level and in the compositi on of their tumour microenvironment (TME).

Methods: This retrospecti ve study included 50 PDAC pati ents resected between 2000 and 2016. To 25 EOPC pa-
ti ents, 25 AOPC pati ents were propensity score matched by UICC-stage, diff erenti ati on grade, R-status, sex, localisa-
ti on and adjuvant therapy. Clinicopathological data and FFPE samples were obtained from the insti tutes archive and 
the hospitals database. Nucleic acids from FFPE samples were extracted using the truXTrac Kit. For 50 cases, NGS 
analysis was performed using the Oncomine Comprehensive Assay v3. For 48 cases RNA expression was assessed 
using the nanostring nCounter Tumour Signalling 360 panel. Methylati on profi les were assessed using Illumina EPIC 
arrays. The TME compositi on was assessed by multi plexed immunohistochemistry on a Vectra Polaris platf orm and 
metagenomic 16s-rRNA-Sequencing.

Results: Mean pati ent age for EOPC was 43.4 years and 74.1 years for AOPC. There were no signifi cant diff erences 
between the groups in sex distributi on, tumour size, histology, stage, perioperati ve chemotherapy, and tumour lo-
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calisati on. EOPC pati ents showed signifi cantly longer overall survival (OS) than AOPC pati ents (28.6 vs 22.4 months, 
p=0.034) and a trend towards longer disease-free survival (DFS, 11.9 vs. 9.5 months, p=0.08). In preliminary NGS 
analysis, CDKN2A and MIR6795 mutati ons were signifi cantly more abundant in EOPC tumours (p=0.037) and there 
was a non-signifi cant higher frequency of KRAS and TP53 alterati ons. The initi al gene expression analysis indicated 
several diff erenti ally expressed genes. Methylati on profi les diff ered signifi cantly between cohorts whereas the TME 
compositi on did not.

Conclusion: The preliminary fi ndings of our matched case study suggest that EOPC and AOPC possess disti nct mo-
lecular characteristi cs, which could have substanti al implicati ons for treatment and prognosis. Further studies are 
needed to validate these fi ndings.

P-13-59
Indoleamine-2,3-dioxygenase as therapy target in pancreati c cancer
Aitana Guiseris Marti nez1, Michael Guenther1, Muhammed Dervis Arslan1, Michael Haas2, Volker Heinemann2, Anna 
Pastucha1, Stefan Boeck2, Steff en Ormanns1

1Insti tute of Pathology, Ludwig-Maximilians-University, Munich, Germany. 2Department of Internal Medicine III, 
LMU Klinikum, Munich, Germany

Abstract

Background: Indoleamine-2,3-dioxyenase 1 (IDO1) was described as immunosuppressor in solid malignancies in-
cluding pancreati c cancer (PDAC). Clinical trials of IDO1 inhibitors to restore tumour immune responses failed thus 
far. We examined the prognosti c impact of IDO1 expression in advanced PDAC pati ents treated with or without 
EGFR-targeti ng agents and tested the eff ect of IDO1 expression and acti vity on sensiti vity to EGFR inhibiti on in vitro.

Methods: The expression of IDO, pERK, CD8 and FoxP3 in the tumour ti ssue of advanced PDAC pati ents treated 
within the AIO-PK0104 trial (n=143) and translati onal trials (n=63) was examined immunohistochemically. IDO ex-
pression was assessed in PDAC cell lines and modulated by siRNA-mediated knockdown or lenti viral transducti on 
and its acti vity was inhibited by 1-methyltryptophane (1-MT). The impact of IDO expression or acti vity on chemo-
sensiti vity in vitro was assessed by resazurine assays. Kynurenine levels were measured photometrically.

Results: IDO expression was a negati ve prognosti cator for progression-free survival (PFS, 2.8 vs 1.4 months, p=0.01) 
and overall survival (OS, 6.8 vs 1.4 months, p<0.001) restricted to erloti nib-treated pati ents. Signifi cantly less pa-
ti ents with IDO+ tumours developed skin rash, a sign of response to EGFR-inhibiti on (p=0.02). IDO expression cor-
related inversely with phospho-ERK expression, a hallmark of MAPK acti vity (p=0.008) but not with CD8+ or FoxP3+ 
infi ltrati on. IDO knockdown or inhibiti on lowered kynurenine levels, increased erloti nib-sensiti vity in vitro, increased 
phosphoERK-levels and MAPK-target gene expression, whereas its overexpression had a contrary eff ect (p<0.001 
each). IDO-inhibiti on or knockdown did not aff ect response to gemcitabine or 5-FU.

Conclusion: IDO seems to suppress MAPK acti vity. Conversely, IDO-inhibiti on increases the tumours´ dependency 
on MAPK-acti vity, rendering them more sensiti ve to EGFR-targeti ng agents. We propose IDO-inhibiti on combined 
with EGFR-blockage as promising therapy strategy in IDO+ PDAC.
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CD24 and EpCAM expression on endoscopic ultrasound fi ne needle biopsy pancreati c 
ductal adenocarcinoma samples
Bogdan Silviu Ungureanu1, Luiza Cristi ana Biti na1, Vasile Sandru2, Claudia Valenti na Georgescu1, Daniel Pirici1, Adrian 
Saft oiu3
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Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is characterised by intense fi brosis which enhances the tu-
mour growth and drives an epithelial-mesenchymal transiti on. The consequence is the uncontrolled proliferati on of 
cancer cells, including pancreati c cancer stem cells (PCSC), which may enhance the metastati c potenti al. The aim of 
this study is to assess the expression of CD24 and EpCAM, on pancreati c endoscopic ultrasound-guided fi ne-needle 
biopsy (EUS-FNB) specimens. 

Methods: A total of 35 pati ents diagnosed with PDAC aft er EUS-FNB within the Research Centre of Gastroenterol-
ogy and Hepatology of Craiova, were included in the study, and the samples were sent for immunohistochemical 
assessment. Anti -Human CD 24 (policlonal, Abcam, ab 199140) and EpCAm (Epr 20532-225, Rb monoclonal, Abcam, 
ab 223582) were used. 

Results: All cases were positi ve for CD24 and EpCAM. In NOS ductal adenocarcinomas, CD24 immunomarking was 
heterogeneous, with variable intensity and a variable number of positi ve cells within the same case. Well and mod-
erately diff erenti ated adenocarcinomas that formed tubular or papillary structures showed a higher intensity CD24 
expression compared to poorly diff erenti ated or undiff erenti ated adenocarcinomas. EpCam showed a stronger im-
munolabelling intensity in the analysed samples. PDAC EpCam expression was of moderate and high intensity and 
with a heterogeneous appearance in NOS G1 adenocarcinomas, but the intensity of the immunomarking tended to 
decrease with increasing histological grade.

Conclusion: EUS-FNB of CD24 and EpCAM immunohistochemistry is feasible. At the subcellular level, the basolater-
al membranous and cytoplasmic staining of EpCam in PDAC could be correlated with tumour invasion and possibly 
with the unfavourable evoluti on of this type of carcinoma, while CD24 frequently presents an apical immunostain-
ing patt ern and could suggest the presence of an epithelial-type phenotype of tumour cells, with a lower potenti al 
for invasiveness and metastasis.

P-13-62
In-situ-characterisati on of the tumour microbiome in pancreati c cancer
Sai Agash Surendran1, Michael Guenther1, Jutt a Engel2, Jens Werner3, Steff en Ormanns1

1Insti tute of Pathology, Ludwig-Maximilians-University, Munich, Germany. 2Insti tute for Medical Informati on Pro-
cessing, Biometry and Epidemiology, Ludwig-Maximilians-University, Munich, Germany. 3Department of general, 
visceral and transplantati on surgery, LMU Klinikum,, Munich, Germany

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is an aggressive disease with dismal prognosis, also in the 
minority of primarily resectable pati ents, resulti ng in mortality rates almost equal to incidence rates. Adjuvant gem-
citabine-based chemotherapy remains a therapeuti c mainstay, but responses are heterogeneous and its toxicity 
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limits treatment durati on. Increasing evidence indicates a crucial impact of the tumour microbiome on pati ent 
outcome by infl uencing the immune system, promoti ng cancer-associated infl ammati on, and potenti ally aff ecti ng 
the tumours response to therapy.

Methods: We developed a novel multi color 16s-rRNA fl ourescence in-situ hybdridizati on (16s-mFISH) approach 
targeti ng the fi ve most relevant bacterial phyla and classes in PDAC and assessed their compositi on, abundance, 
and spati al distributi on in the resecti on specimens of 326 pati ents. A supervised machine learning image analysis 
algorithm enabled a simultaneous quanti fi cati on of the tumour microbiome and the precise identi fi cati on of each 
bacteria’s locati on. In exploratory analyses, we investi gated the prognosti c signifi cance of the microbiome compo-
siti on, its spati al characteristi cs and developed a novel tumour-microbiota based classifi cati on model predicti ng 
pati ent outcome according to the applied adjuvant chemotherapy regimen.

Results: Multi spectral imaging followed by spectral unmixing of n= 326 samples revealed a complex and heteroge-
nous tumour microbiome with varying abundance and distributi on. The phylum of proteobacteria with its dominant 
classes gammaproteobacteria and betaproteobacteria were the most enriched intratumoural bacteria, followed by 
the phyla of acti nobacteria, fi rmicutes and bacteriodetes. The tumour microbiome compositi on and abundance cor-
related with common risk factors, such as hypercholesterolemia, diabetes and alcohol consumpti on as well as tran-
scripti onal subtype and CD8+ T-cell infi ltrati on. Importantly, it was associated with response to adjuvant therapy. 
A tumour-microbiota based classifi cati on model identi fi es a disti nct microbiome signature outperforming common 
clinical prognosis scores.

Conclusion: Using a novel 16s-mFISH approach, we characterised the abundance, compositi on, and co-localisa-
ti on of intratumoural bacteria in PDAC. Importantly, we show that these characteristi cs signifi cantly aff ect pati ent 
outcome and response to adjuvant chemotherapy. We propose a microbiome-based risk assessment model. Our 
fi ndings may be used to inform adjuvant therapy and identi fy the tumour microbiome as potenti al treatment target 
in PDAC.

P-13-63
Neuropepti de Y silencing negati vely impacts the invasion capacity of pancreati c cancer 
cells
Menar Ekizce1, Muazzez Gokalp1, Rabia Unal1, Gokalp Kurtoğlu2, Elif Arık-Sever1, Hande Asimgil1,3, Didem Karakas1, 
Ihsan Ekin Demir3, Guralp Onur Ceyhan1,2,4

1Insti tute of Health Sciences, Kerem Aydınlar Campus at Acıbadem University, Istanbul, Turkey. 2School of Medicine, 
Kerem Aydınlar Campus at Acıbadem University, Istanbul, Turkey. 3Klinikum rechts der Isar, Technical University 
of Munich, School of Medicine, Munich, Germany. 4Department of General Surgery, Hepatopancreatobiliary-Unit, 
School of Medicine, Istanbul, Turkey

Abstract

Background: Pancreati c adenocarcinoma (PCa) with a 5-year survival rate <5%, is the third leading cause of can-
cer-related death. Neural invasion (NI), an independent prognosti c factor for survival, is a hallmark of PCa. Recently, 
our group performed a transcriptome analysis of geneti cally engineered mouse models, and Neuropepti de Y (NPY) 
was found to be one of the most upregulated molecules especially in neuro-invasive mouse model compared to 
non-neuro-invasive mouse models. So far, the role of NPY in PCa aggressiveness remains unclear. Therefore, this 
study focuses on understanding the potenti al role of NPY PCa.

Methods: NPY expression profi les were analysed in human pancreati c epithelial and PCa cells at both RNA and 
protein levels. The highest and the lowest NPY-expressing cell lines with invasive characteristi cs were selected to be 
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subjected to in vitro functi onal assays including proliferati on, moti lity, migrati on, and matrigel-based neural-inva-
sion assays. Gene silencing at transcriptome level was obati ned through small interfering RNA (siRNA). Cell toxicity 
of siRNA transfecti on was measured by Cell Counti ng Kit-8 (CCK-8). Then, colony formati on, scratch, and trans-well 
invasion assays were performed. Immunostaining on paraffi  n-embedded pancreati c ti ssue secti ons of the normal 
pancreas (NP) and PCa against NPY was performed and analysed via QuPath.

Results: Based on NPY expression profi le, SU.86.86 and T3M4 cell lines were found to have the highest and lowest 
NPY transcript, respecti vely. NPY silencing did not cause a diff erence in viability as obtained in CCK-8 assay results. 
While NPY knockdown did not aff ect colony forming and wound healing capacity, it signifi cantly reduced the inva-
sion ability of SU.86.86 cells in Matrigel-coated transwells (*P=0.0029). NPY-treated T3M4 cells showed signifi cantly 
less invasiveness (*P=0.0014). Average ti ssue immunoreacti vity against NPY in PCa ti ssue was 24.6% (±3.4 SEM), 
while this percentage was found at 5.7(±1.2 SEM) in NP, indicati ng that NPY is expressed more than four ti mes in 
cancer ti ssue compared to normal pancreas ti ssue (*P=0.0029).

Conclusion: NPY expression and immunoreacti vity in human PCa are signifi cantly higher than in the normal pan-
creas. NPY silencing does not change cells’ proliferati on and mobility but aff ects the invasion capacity of PCa cells. 
Further analysis is needed to examine the exact mechanisms of NPY on PCa aggressiveness.

P-13-64
Precision therapy for pancreati c cancer; the role of pati ent derived cancer avatars
Daniel Hughes1,2, Frances Willenbrock1, Srikanth Reddy2, Venkatesha Udupa2, Michael Silva2, Zahir Soonawalla2, 
Somnath Mukherjee1, Eric O’Neill1

1Department of Oncology, University of Oxford, Oxford, United Kingdom. 2Department of Hepato-Pancreato-Biliary 
surgery, Oxford, United Kingdom

Abstract

Background: Systemic therapy serves as an essenti al component of pancreati c cancer management. Current guide-
lines advocate that chemotherapy regimes should be selected based on the pati ent’s performance status. Such an 
approach to treatment fails to acknowledge the variability in treatment response rates between pati ents and the 
individual’s tumour biology. Our aim was to evaluate whether pati ent derived cancer avatars can be uti lised to de-
liver precision therapy. 

Methods: Following pancreatectomy, avatars were created from each pati ent’s tumour. Avatars were cultured with 
novel perfusion culture technology in order to re-establish in vivo physiological conditi ons. Avatars underwent daily 
assessment to evaluate viability and proliferati ve capacity. Ex vivo treatment with gemcitabine monotherapy was 
performed and the avatar response was correlated with the pati ent’s outcome.

Results: Thirteen pati ents were recruited to this study. Under perfusion culture conditi ons, avatars were successful-
ly cultured to 12 days ex vivo. Perfusion culture was associated with a signifi cantly higher rate of metabolic functi on 
(p < 0.01), proliferati ve capacity (p < 0.01) and a reducti on in apoptosis rates (p < 0.05). Gemcitabine treatment 
displayed variable response across avatars. When compared to the pati ent, the avatars correlated with treatment 
response.

Conclusion: Pati ent derived cancer avatars represent a versati le model that provides both an insight into the indi-
vidual’s tumour biology and an opportunity to conduct a personalised drug screen. Such an approach can be used 
by clinicians in order to select the most eff ecti ve chemotherapeuti c treatment regime for each individual pati ent 
with pancreati c cancer.
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Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is a devastati ng disease that is oft en diagnosed at advanced 
stages, limiti ng treatment opti ons and leading to poor pati ent outcomes. Early detecti on and interventi on are cru-
cial for improving survival rates, but the pathogenesis of PDAC remains poorly understood. Acinar-to-ductal meta-
plasia (ADM) is an early precursor of PDAC. While it is known that hyperinnervati on and neural hypertrophy occurs 
early in pancreati c carcinogenesis, it is unclear whether this occur at the ADM stage. The aim of this study is to in-
vesti gate whether hyperinnervati on and neural hypertrophy are present at ADM stage of pancreati c carcinogenesis.

Methods: C57BL/6 wild-type (WT) mice and Ptf 1a-Cre; LSL-Kras+/G12D[KC] mice were subjected to caerulein-in-
duced acute pancreati ti s(AP) via eight hourly injecti ons on two consecuti ve days. The mice were euthanised 72 
hours aft er the fi rst injecti on, and their pancreati c ti ssues were collected, formalin-fi xed, and paraffi  n-embedded. 
Four slides per mice were subjected to immunohistochemical stainings using either anti -PGP 9.5 or anti -Beta 3 tu-
bulin anti body. Histological analysis and measurements were performed to compare the nerve densiti es and sizes 
between caerulein-induced KC and WT mice ti ssues.

Results: Microscopically, no obvious pathological changes were detected in the ti ssues of caerulein-induced WT 
mice. In contrast, numerous ADM lesions were observed in the ti ssues of caerulein-induced KC mice. Histological 
analysis showed no signifi cant diff erence in nerve densiti es and sizes between the caerulein-induced KC and WT 
ti ssues.

Conclusion: This study provides preliminary evidence suggesti ng that hyperinnervati on and neural hypertrophy may 
not be present at the ADM stage of pancreati c carcinogenesis. The lack of signifi cant diff erence in nerve densiti es 
and sizes between the caerulein-induced KC and WT ti ssues could indicate that hyperinnervati on occurs later in the 
progression of PDAC. One possible explanati on for these results is that we only stained and analysed 4 randomly 
selected secti ons per ti ssue sample, rather than the enti re ti ssues. Another possible explanati on is that the model 
used in this study does not fully cover the natural progression of PDAC. Further studies are needed to confi rm and 
extend these fi ndings.

P-13-66
The roles of GalNT2 and St3Gal6 genes on neural invasion
Alper Dogruoz1, Pavel Stupakov1, Rouzanna Istvanff y1, Roland Rad2, Güralp Onur Ceyhan3, Ihsan Ekin Demir1,3

1Department of Surgery, Klinikum rechts der Isar, Technical University of Munich, Munich, Germany. 2Insti tute of 
Molecular Oncology and Functi onal Genomics, Technical University of Munich, Munich, Germany. 3Department 
of General Surgery, Hepatopancreatobiliary Unit, School of Medicine, Acibadem Mehmet Ali Aydinlar University, 
Istanbul, Turkey
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Background: Neural invasion is a histopathological hallmark of pancreati c ductal adenocarcinoma (PDAC) and sig-
nifi cant predictor of poor prognosis. Despite extensive research eff orts, the mechanisms underlying neural invasion 
in PDAC remain elusive. Our previous fi ndings suggested a potenti al associati on between neural invasion and gly-
cosylati on genes GalNT2 and St3Gal6 [1], which are involved in mucin O-glycosylati on and glycoprotein sialylati on, 
respecti vely. In this study, we aimed to further investi gate this associati on, providing novel insights into the neural 
invasion and tumourigenesis of PDAC.

Methods: To evaluate the neuroaffi  nity of murine PDAC cell lines, we performed 3D migrati on assay comparing cells 
with down-regulated expression of GalNT2 or St3Gal6 to control cells, all of which were isolated from a PiggyBac 
transposon mutagenesis mouse model [2]. Immunohistochemical staining was conducted on human PDAC speci-
mens to investi gate the protein expression of GalNT2 and St3Gal6 in cancer cells that had invaded nerves. Orthot-
opic transplantati on of PDAC cells with down-regulated expression of GalNT2 or St3Gal6, as well as control cells, was 
performed on wild-type C57BL/6 mice (n=12) to assess the potenti al role of these genes in PDAC tumourigenesis.

Results: Our 3D migrati on assay showed that cells with down-regulated expression of GalNT2 or St3Gal6 exhibited 
increased neuroaffi  nity compared to control cells. Immunohistochemical staining revealed that the protein expres-
sion of both GalNT2 and St3Gal6 was signifi cantly lower in cancer cells exhibiti ng neural invasion. All mice implanted 
with cells down-regulated for GalNT2 or St3Gal6 developed tumours, whereas only half of the mice implanted with 
control cells developed tumours.

Conclusion: Our study suggests that GalNT2 and St3Gal6 may play a role in the neural invasion and tumourigenesis 
of PDAC. Our fi ndings indicate that down-regulati on of GalNT2 and St3Gal6 may enhance the neuroaffi  nity of PDAC 
cells. The lower expression of GalNT2 and St3Gal6 in cancer cells exhibiti ng neural invasion suggests that these 
genes may be involved in regulati ng the invasive phenotype of PDAC cells. Further investi gati on is required to eluci-
date the underlying mechanisms and clinical implicati ons of targeti ng these glycosylati on genes in the management 
of PDAC.

P-13-67
Exosome-mediated communicati on between pancreati c cancer cells and Schwann cells 
promotes aggressiveness of pancreati c cancer
Didem Karakas1,2, Nazlihan Aztopal1, Merve Erkisa3, Bulent Ozpolat4, Guralp Ceyhan5, Engin Ulukaya6

1Department of Molecular Biology and Geneti cs, Faculty of Engineering and Natural Sciences, Isti nye University, 
Istanbul, Turkey. 2Pancreati c Cancer Research Centre, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey. 
3Isti nye University Molecular Cancer Research Centre (ISUMKAM), Isti nye University, Istanbul, Turkey. 4Houston 
Methodist Research Insti tute and Marry and Ron Roy Neal Cancer Center, Houston, USA. 5Department of General 
Surgery, HPB-Unit, Acibadem Mehmet Ali Aydinlar University School of Medicine, Istanbul, Turkey. 6Department of 
Clinical Biochemistry, Faculty of Medicine, Isti nye University, Istanbul, Turkey

Abstract

Pancreati c cancer (PCa) is characterised by prominent intrapancreati c neuropathic alterati ons such as increased 
neural density and hypertrophy. PCa cells closely interact with nerves, and they can invade the perineurium and 
become associated with Schwann cells (SCs) and axons of neurons. This vicious interacti on between cancer cells and 
nerves is closely associated with increased pain and poor prognosis. Although some mechanisms have been identi -
fi ed, the role of exosomes in cancer-nerve interacti on sti ll remains unclear. Therefore, we investi gated the eff ect of 
exosomal communicati on between the PCa cells and neurons/SCs on the aggressiveness of PCa.

SH-SY5Y neuroblastoma cells were diff erenti ated into neurons and diff erenti ati on effi  ciency was confi rmed via im-
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munofl uorescent staining and western blot. The exosomes were obtained from three cell sources; neurons, SCs, 
and PCa cell lines (PANC-1 and BxPC-3). SCs and neurons were treated with either PANC-1 or BxPC-3 cell-derived 
exosomes and the changes in cell migrati on, invasion, and proliferati on were evaluated. Similarly, PCa cells were ex-
posed to exosomes derived from SCs or neurons, and the changes in cell migrati on, invasion, proliferati on, and the 
expression of metastasis-related proteins were evaluated. In additi on, PCa pati ent ti ssues were stained with S100A 
and GFAP anti bodies for the nerves, and CD9 or CD81 anti bodies for the exosomes. Besides, expression levels of 84 
exosomal miRNAs were assessed by miRNA array, and the eff ect of one of the overexpressed miRNAs on PCa cell 
aggressive behaviours was investi gated.

Results: As a result, we showed that PCa cell-derived exosomes promote the migrati on and invasion ability of SCs. 
Exciti ngly, PCa exosomes drasti cally induced the expression of the dediff erenti ati on marker, glial fi brillary acidic 
protein (GFAP), in SCs indicati ng the sti mulati on of their cancer-promoti ng phenotype. Similarly, exosomes derived 
from SCs favoured the aggressive behaviours of PCa cells by increasing cell proliferati on, migrati on, invasion, and 
the expression of EMT-related proteins. The exosomal miRNA-array profi ling revealed that miR-125b-5p, one of the 
miRNAs overexpressed in SCs, induced migrati on but not the invasion ability of PCa cells.

Conclusion: Briefl y, these results suggest that exosomes may play a messenger role in cancer-SCs interacti on which 
in turn accelerate tumour aggressiveness, however, further research is needed to reveal this mutual communica-
ti on.

P-13-68
K-Ras independence due to N-Ras expression in cancer cell lines giving resistance to K-Ras 
specifi c inhibitors
Robert Ferguson1, Karen Aughton2, Anthony Evans2, Victoria Shaw2, Eithne Costello2, William Greenhalf2

1Perlmutt er Cancer Center, New York, USA. 2The University of Liverpool, Liverpool, United Kingdom

Abstract

Background: Most pancreati c cancers have a mutati on in the gene that produces the protein K-Ras. The mutati on 
allows the cancer cells to divide out of control and so the theory is that if we can stop the mutant protein working 
we will kill or at least stop the cancer growing. However, to date this has proved ineff ecti ve. This may be explained 
by the previous observati on that pancreati c cancers can become independent of K-Ras (not needing the mutati on 
to survive). We show that cells which are independent of K-Ras have switched on another form of Ras protein and 
that this protein has taken on some (but not all) functi ons of K-Ras. Based on the patt ern of functi ons replaced and 
not replaced we have developed a model for how pancreati c cells evolve into cancer cells using Ras proteins which 
may allow more eff ecti ve targeti ng of Ras related pathways to overcome the disease.

Methods: Cell lines (SUIT-2, MiaPaca, BxPC3, Panc-1, Primary mouse pancreati c cancer cell lines from KPC mice and 
HeLa) were cultured in RPMI with knockdown of K-Ras or N-Ras by SiRNA. Western blot and real ti me PCR were used 
to measure levels of Ras proteins and their targets. Pull down with RAF was used to determine levels of acti ve Ras.

Results: Mutant K-Ras causes reduced mitochondrial acti vity, apparently by reducing the number of mitochondria 
and promotes the producti on of G2 cyclins by inhibiti on of the proteolysis. N-Ras or mutant K-Ras increase tran-
scripti on of G2 cyclins via G1 cyclins in a cell cycle-dependent fashion. Based on results from N-Ras knockdown , it 
increases glycolysis and the effi  ciency of respirati on. G2 cyclins will be degraded via the APC/c complex, therefore, 
in the absence of mutant Ras, the level of the G2 cyclins will be limited by the proporti on of cells in G2. Bortezomib 
inhibits the proteasome, causing stabilisati on of ubiquiti nated G2 cyclins, reducing the producti on of ubiquiti nated 
protein by restricti ng entry to (and exit from) G2.
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Conclusion: N-Ras inducti on is a common event in pancreati c cancer, which impacts on metabolism. N-Ras acts as 
an antagonisti c to mutant K-Ras regulati ng oxidati ve phosphorylati on.

P-13-69
State-of-the-art ti ssue clearing and 3D imaging and its applicati on in understanding neu-
ral invasion in pancreati c cancer
Ruediger Goess1,2,3, Carmen Mota-Reyes1,2,3, Rouzanna Istvanff y1, Enkhtsetseg Munkhbaatar1, Leonhard Richter1, Se-
lina Keppler4, Marie Goess4, Helmut Friess1,2,3, Ihsan Ekin Demir1,2,3,5

1Department of Surgery, Klinikum rechts der Isar, Technical University Munich, Munich, Germany. 2German Cancer 
Consorti um (DKTK), Partner Site Munich, Munich, Germany. 3CRC 1321 Modelling and Targeti ng Pancreati c Cancer, 
Munich, Germany. 4Insti tute for Clinical Chemistry and Pathobiochemistry, Technical University Munich, Munich, 
Germany. 5Else Kröner Clinician Scienti st Professor for Translati onal Pancreati c Surgery, Munich, Germany

Abstract

Background: Neural invasion is an inherent feature of pancreati c ductal adenocarcinoma and one of the reasons for 
poor pati ent survival aft er tumour resecti on. Understanding the mechanism behind the crosstalk of neural cells and 
cancer cells is essenti al to identi fy new treatment approaches. Therefore, neural invasion has been intensively stud-
ied using human or mouse cancer ti ssue with 2 dimensions (2D) microscopy. Recent technological advantages in 
microscopy and imaging of whole organs provide more precise visualisati on of neural invasion in pancreati c cancer.

Methods: We used an easy-to-implement ethyl cinnamate (ECi) based technique (EMOVI) to clear and stain whole 
pancreas ti ssue of geneti cally engineered mouse models of pancreati c cancer for intrapancreati c nerve fi bres, can-
cer cells, and blood vessels. The commonly used KPC (Ptf 1a+/Cre; Kras+/LSL-G12D; Trp53+/fl ) mouse model was compared 
to the recently generated neuroinvasive TPAC (Ela1-TGFa; Ptf 1a+/Cre; Trp53fl /fl ; p65fl /fl ) mouse model and healthy pan-
creas ti ssue. 3D reconstructi on images were compared to standard 2D immunohistochemistry staining. Immunola-
belled and cleared pancreati c ti ssue was visualized using confocal laser scanning microscopy.

Results: 3D reconstructi on of cleared and immunostained pancreati c tumours of KPC and TPAC mice reveals the 
disti nct dense neural network in and around neoplasti c cancer cell sides that cannot be observed with 2D histology 
techniques. The fi ne branches of nerve fi bres can only be displayed in imaging of whole ti ssue samples. The specifi c 
diff erences of both geneti cally engineered mouse models in the aspect of neural invasion will be presented at the 
European Pancreas Club.

Conclusion: The applicati on of ti ssue-clearing methods in pancreati c cancer mouse models will help to characterize 
the 3D architecture of neural invasion. This easy-to-implement visualizati on technique can be applied to all diff erent 
cell types in the tumour microenvironment and has the potenti al to contribute a signifi cant step toward understand-
ing this complex disease.

P-13-70
Simultaneous inhibiti on of GSK3β and HDACs improves chemotherapeuti c effi  cacy in 
pancreati c cancer cells and human pancreati c ductal adenocarcinoma organoids
Jingyu An1, Xu Zhou1, Roma Kurilov2, Georg Beyer3, Mouad Edderkaoui4, Teresa Peccerella1, John Neoptolemos1, 
Peter Bailey1

1Department of General, Visceral and Transplantati on Surgery, Heidelberg, Germany. 2Division of Applied Bioinfor-
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Abstract

Background: Glycogen synthase kinase 3 (GSK3) and histone deacetylases (HDACs) are both crucial for the de-
velopment of pancreati c ductal adenocarcinoma (PDAC), and Metavert is a potent dual inhibitor of both of these 
enzymes. Recent in vitro and in vivo studies have shown that Metavert monotherapy slows PDAC tumour growth, 
while the exact mechanisms remain unclear.

Methods: Cell viability and rescue assays, WB, IF, and IF analyses were used to evaluate metavert-induced cell 
death. Using fi ve PDAC cell lines and 36 pati ent-derived PDAC organoids (hPDOs), all of which were characterised by 
genomic, transcriptomic, and therapeuti c response analyses, the interacti on between Metavert and the currently 
used chemotherapeuti c agents (gemcitabine, paclitaxel, 5FU, irinotecan, oxaliplati n) was determined using the clas-
sifi ed synergy score (strong and weak synergisti c, additi ve, and strong and weak antagonisti c). A potenti al Metavert 
therapeuti c response biomarker was found using correlati on analysis of the transcriptome, proteomic, and drug 
sensiti vity data.

Results: Clinically relevant heterogeneity was found during the therapeuti c testi ng of hPDOs. In all fi ve PDAC cell 
lines and 36 hPDOs, Metavert showed a rather high synergisti c impact (synergisti c score greater than 10) by trig-
gering autophagy and apoptosis when coupled with cytotoxic chemotherapies. The combinati on of Metavert plus 
irinotecan demonstrated the most impressive outcomes and revealed a signifi cant synergisti c anti -tumour impact. 
For Metavert, the most accurate therapy response biomarker was found to be the protein PRELP.

Conclusion: Along with a potenti al biomarker for the therapeuti c response, we have discovered synergisti c anti -tu-
mour eff ects of Metavert coupled with currently uti lised cytotoxics. The conti nuous development of Metavert-
based medicines should result in more effi  cient therapeuti c approaches for pati ents with pancreati c ductal adeno-
carcinoma, improving pati ent survival.

P-13-71
Target structure in pancreati c ductal adenocarcinoma: changes in heat shock protein 90
Aiste Gulla1, Michael Chun2, Wei Qiu2, Kestuti s Strupas1

1Insti tute of Clinical Medicine, Faculty of Medicine, Vilnius University, Vilnius, Lithuania. 2Columbia University Med-
ical Center, New York City, USA

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is one of the deadliest cancers for which few curati ve thera-
pies are available to date. Acute pancreati ti s (AP) is a rare manifestati on of PDAC causing high morbidity and mortal-
ity dependent on the variable severity of the disease course. Heat shock proteins (HSP) are important for protecti on 
against cell stress and infl ammati on. The inducible heat shock proteins-90 are anti -oxidati ve, anti -infl ammatory, and 
cytoprotecti ve enzymes, however, their upregulati ng role remains unknown in PDAC and AP. We aim to determine, 
whether HSP-90 elevati on lead to the development of PDAC.

Methods: Pati ents with acute pancreati ti s (n=50) and PDAC (n=48) were evaluated in an IRB-based study. Peripher-
al blood samples from AP and PDAC pati ents were collected on admission. Plasma samples were stored at -80 °C. 
Commercially available ELISA kits were used. Sandwich ELISA assays were performed in 96-well plates, using 100 
μL peripheral blood plasma per well. When required, plasma was diluted in blocking buff er, in which case the con-
centrati on read from the standard curve was multi plied by the diluti on factor. Stati sti cal analysis was performed by 
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using SAS 9.4 program.

Results: The subjects were categorized into 2 groups based on HSP-90 levels results. For the AP group high HSP-
90 was defi ned as adjusted HSP-90 > 26.5 ng/ml and low HSP-90 as adjusted HSP-90 <= 26.5 ng/ml. For the PDAC 
group, high HSP-90 as adjusted HSP-90 > 14.25 ng/ml and low HSP-90 as adjusted HSP90 <= 14.25 ng/ml. Further-
more, univariable and multi variable hazard model analysis revealed that high HSP-90 levels implied the probability 
of death signifi cant increase by about three ti mes (P-value = 0.0445) by adjusti ng with covariates of gender, age, 
race, ethnicity, marital status, BMI, pancreati ti s, treatment, and max tumour size.

Conclusion: High serum levels of HSP-90 may be a risk factor and independent prognosti c indicator for tumourigen-
esis in pancreati c ductal adenocarcinoma.

P-13-72
Profi ling immuno-infl ammatory and serum biomarkers for the early detecti on of pancre-
ati c cancer
Pilar Acedo, Kyra Fraser, Daniel Osei, Andres Garcia-Sampedro, Alexander Ney, Marta Zaccaria, Blanca Marin, Ste-
phen P Pereira
Insti tute for Liver and Digesti ve Health, University College London, London, United Kingdom

Abstract

Background: Pancreati c cancer is associated with a parti cularly poor prognosis. Currently, pancreati c ductal adeno-
carcinoma (PDAC) has a median survival from the ti me of diagnosis of 3 to 6 months. A main reason for such poor 
outcomes is a lack of early detecti on, partly because of non-specifi c symptoms in early stages of the disease. Effi  -
cient strategies for the screening and surveillance of pati ents at risk of pancreati c cancer have not been established. 
Given the dismal prognosis of advanced stage disease, the development of highly sensiti ve and specifi c laboratory 
tests is pivotal to identi fy pati ents at risk and to improve early detecti on of this lethal disease.

Methods: Over the last years, we have developed a prospecti vely-collected biobank of pre-diagnosis samples from 
pati ents with non-specifi c symptoms (including chronic pancreati ti s cases) and pati ents diagnosed with pancreati c 
cancer. All samples were annotated with clinical and demographic informati on. Our biobank contains blood, urine 
and ti ssue samples that could be of interest to other members of the research community. Protein biomarkers 
were quanti fi ed using ELISA, Luminex multi plex assays (MAGPIX), Olink’s multi plex immunoassays as well as mass 
spectrometry-based approaches. An ensemble learning model was applied. Receiver operati ng characteristi c (ROC) 
curves were constructed for each model to assess diagnosti c accuracy. The AUC for the ROC curves was used as the 
performance metric.

Results: Our previously published work described a combinati on of infl ammatory and cancer-specifi c biomarker 
signatures in blood that diff erenti ate benign and malignant pancreati cobiliary disease. Now, even though the results 
are preliminary, by analysing samples from symptomati c pati ents, chronic pancreati c cases and PDAC, we observed 
that CA19-9 in combinati on with markers identi fi ed in our cohort and their use in multi -marker longitudinal algo-
rithms, may improve test performances and lead ti me to enable early detecti on of PDAC. We also incorporated 
symptoms (QCancer) and clinical informati on (diabetes status, BMI, full blood count) in our studies.

Conclusion: Our data have the potenti al to improve the diagnosis of pati ents with pancreati c cancer and to be incor-
porated into diagnosti c pathways but need improvement through the incorporati on of additi onal biomarkers and 
validati on to support the development of targeted high-throughput assays.
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The role of GSK3β in DNA repair mechanisms and resistance in PDAC
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Abstract

Background: Late diagnosis, chemoresistance, high recurrence rate determines the aggressiveness of pancreati c 
cancer (PC). The subgroup PDAC shows a high intra- and intertumoural heterogeneity. Molecular subtypes display 
diff erent tumour biology, therapy response, prognosis. The minor PDAC-subtype with gBRCA1/2 mutati on charac-
terised by insuffi  cient DNA repair qualifi es for plati n-based therapy and PARP-inhibitor. Sti ll, major subtypes require 
clinical implementati on. GSK3β promotes proliferati on, DNA repair, therapy resistance and is highly expressed espe-
cially in the infaust basal subtype. Interesti ngly, GSK3β-inhibiti on (GSK3βi) resensiti ses PDAC to gemcitabine.

Methods: We stained 221 pati ent samples for GSK3β and NFATc1. Established murine and human PDAC cell lines, 
pati ent-derived-cell lines (CDX) and -organoids (PDO) were used for experiments with GSK3βi, siRNA knock-down 
(KD). NFATc1 CRIPR/Cas9 knock-out (KO) was established with KPCbl6-cells. Chemotherapeuti cs Cisplati n and Irino-
tecan were applied to cells and PDO. RNA-seq, Western-blot (WB), qPCR, fl ow-cytometry, IHC, IF, live-cell imaging, 
DNA damage repair assay, BrdU, MTT were used to study eff ects of GSK3β and NFATc1.

Results: RNA-seq analyses exhibited a regulati on of DNA damage response following GSK3βi and -KD. qPCR and WB 
analyses confi rmed this eff ect showing a downregulati on of DNA repair by BRCA1, BRCA2, Rad51 and an increase in 
DNA damage indicated by γH2AX. Combinati onal treatment with chemotherapeuti cs disclosed additi onal anti prolif-
erati ve eff ects and DNA damage. ATAC-seq data revealed the NFAT binding moti f in genes with altering expression 
following GSK3βi. Furthermore, GSK3βi reduced NFATc1 levels in WB. Following NFATc1-KD RAD51 levels were re-
duced and γH2AX level increased especially if combined with Cisplati n. NFATc1-KO sensiti zed cells to chemotherapy. 
Reducti on of viability by GSK3βi in NFATc1-KO cells was impaired such as combinati on with chemotherapy had no 
additi onal eff ect. Resectates of PC pati ents showed diff erent clustering of GSK3β- and NFATc1-level in IHC according 
to resectability.

Conclusion: GSK3β-NFATc1-signalling pathway regulates DNA damage response and repair in PDAC. GSK3βi induces 
a BRCAness phenotype and increases chemosensiti vity. Furthermore, we hypothesize that GSK3β determines ther-
apy response and strati fi cati on for therapy. Therefore, we are correlati ng the GSK3β-levels of pati ents with clinical 
data and investi gati ng the role of NFATc1 in treatment with GSK3βi and chemotherapy in an animal trial.
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Multi plex analysis of pancreati c, oesophageal and rectal adenocarcinoma – a cross-can-
cer approach on the impact of neoadjuvant therapy on the tumour microenvironment
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Abstract

Background: The prognosis of gastrointesti nal malignancies has improved signifi cantly with the introducti on of neo-
adjuvant therapy (neoTx). For rectal (RCa) and oesophageal adenocarcinoma (OCa), neoTx has become the standard 
of care, resulti ng in tumour-downsizing and signifi cantly prolonged pati ent survival. However, the eff ects of neoTx 
on the topographical interacti ons between diff erent populati ons of tumour-infi ltrati ng immune cells, the degree 
of intratumoural immune infi ltrati on, the distance to tumour cells, as well as their spati al interacti ons with other 
important features of the tumour microenvironment (TME), are sti ll unknown. In this cross-cancer histopatholog-
ical profi ling of the microenvironment of rectal and oesophageal tumours, we aim to investi gate the local eff ects 
of cytotoxic agents and determine whether these correspond to the pathological changes observed in pancreati c 
cancer (PCa).

Methods: In this study, we employed multi plex immunohistochemistry (mIHC) based on tyramide signal amplifi ca-
ti on (TSA) using OPAL® dyes and a customized 7-plex approach to characterize tumour-associated stromal features 
(CD11c, CD34, NCAM, PGP9.5, aSMA, PanCK) as well as tumour-infi ltrati ng lymphoid (CD3, CD4, CD8, CD20, FOXP3, 
PanCK) and myeloid cell subsets (CD11b, CD33, CD68, CD208, HLA-DR, PanCK). FFPE samples from 60 neoadjuvantly 
treated RCa and 40 OCa pati ents and a matched cohort of primary resected pati ents were included in the analysis.

Results: In PCa, neoTx alters the TME by depleti ng pro-tumourigenic immune cells, such as myeloid-derived sup-
pressor cells (MDSC) and regulatory T cells, and suppressing tumour-associated stromal acti vati on, neural invasion, 
and microangiogenesis. In our current study, we generated three standardised 7-plex panels for comprehensive 
histopathologic analysis of the immune architecture and associated stromal features of neoadjuvantly treated RCa 
and OCa pati ents compared with primary resected pati ents. Lymphoid subpopulati ons included Th-cells, cytotoxic 
T-cells, regulatory T-cells, and B-cells, while MDSC, dendriti c cells, M1- and M2-macrophages were analysed in the 
myeloid panel within the same FFPE slide.

Conclusion: Our fi ndings highlight new diff erenti al cell identi ti es in neoTx-treated PCa pati ents and confi rm their 
suitability for opti mizing future clinical immunotherapy trials. Our current approach validates multi plex-IHC ap-
proaches for histological profi ling of FFPE tumour samples in RCa and OCa and demonstrates the importance of a 
deep topographic characterisati on to understand the TME compositi on of gastrointesti nal malignancies aft er neoTx.

P-13-75
High pyroptosis acti vity in pancreati c adenocarcinoma: poor prognosis and oxaliplati n 
resistance
Guangfu Wang, Zipeng Lu, Yi Miao
Pancreas Centre, First Affi  liated Hospital of Nanjing Medical University, Nanjing, China
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Abstract

Background: Pyroptosis, as a type of infl ammatory programmed cell death, has been studied in infl ammatory dis-
eases and numerous cancers but its role in pancreati c ductal adenocarcinoma (PDAC) remains unknown.

Methods: A TCGA-PDAC cohort was enrolled for bioinformati cs analysis to investi gate the eff ect of pyroptosis on the 
prognosis and drug sensiti vity of pati ents. PA-TU-8988T and CFPAC-1 cells were selected for investi gati ng the role 
of pyroptosis in PDAC.

Results: A disti nct classifi cati on patt ern of PDAC mediated by 21 pyroptosis-related genes (PRGs) was identi fi ed. It 
was suggested that higher pyroptosis acti vity was associated with poor prognosis of pati ents and higher tumour 
proliferati on rates. We further established a prognosti c model based on three PRGs (GSDMC, CASP4 and NLRP1) 
and the TCGA-PDAC cohort was classifi ed into low and high-risk subgroups. It is noteworthy that the high-risk group 
showed signifi cantly higher tumour proliferati on rates and was proved to be highly correlated with oxaliplati n re-
sistance. Further experiments suggested that overexpression of GSDMC promoted the proliferati on and oxaliplati n 
resistance of PA-TU-8988T cells, while downregulati on of GSDMC showed opposite eff ects in CFPAC-1 cells. Finally, 
we found that the acti vati on of pentose phosphate pathway (PPP) was the mechanism by which GSDMC overexpres-
sion promoted the proliferati on and oxaliplati n resistance of pancreati c cancer cells.

Conclusion: In this study, we found that higher pyroptosis acti vity is associated with worse prognosis and oxaliplati n 
resistance of PDAC pati ents. In additi on, as a core eff ector of pyroptosis, GSDMC promoted proliferati on and oxal-
iplati n resistance of pancreati c cancer cells, which will provide new therapeuti c target for PDAC pati ents.

P-13-76
Allelic regulati on of Kerati n 19 gene expression during pancreati c development and car-
cinogenesis
Jana Krüger1, Anja Fischer2, Markus Breunig1, Chantal Allgöwer1, Lucas Schulte3, Jessica Merkle4, Medhanie Mulaw5, 
Nnamdi Okeke2, Michael K. Melzer1, Ninel Azoitei1, Thomas Seuff erlein3, Reiner Siebert2, Meike Hohwieler1, Alexan-
der Kleger1

1Insti tute for Molecular Oncology and Stem Cell Biology, Ulm University Hospital, Ulm, Germany. 2Insti tute of Human 
Geneti cs, Ulm University, Ulm, Germany. 3Internal Medicine 1, Ulm, Germany. 4Organoid Core Facility, Ulm Universi-
ty, Ulm, Germany. 5Central Unit Single Cell Sequencing, Ulm University, Ulm, Germany

Abstract

Background: Within the pancreas, Kerati n 19 (KRT19) labels the ductal lineage and is a diagnosti c marker for pan-
creati c ductal adenocarcinoma (PDAC), however it’s role in development and disease remains poorly understood.

Methods: In order to investi gate KRT19 expression dynamics during pancreati c duct formati on and carcinogene-
sis, we developed a human pluripotent stem cell (PSC)-based KRT19 reporter system. In a HUES8 background, an 
mCherry reporter sequence was inserted heterozygously into the 3’ end of the endogenous KRT19 locus to monitor 
KRT19 expression. Employing a genuine diff erenti ati on protocol, high yields of fi rst pancreati c progenitors (PPs) and 
then mature pancreati c duct-like organoids (PDLO) were generated from KRT19 reporter PSCs. 

Results: While KRT19/mCherry expression was initi ated at early endoderm stage, mCherry signal was present 
in nearly all cells at pancreati c endoderm (PE) and PP stage. Interesti ngly, despite all cells expressing KRT19, the 
mCherry positi vity dropped to 50% aft er ductal maturati on, indicati ng a permanent switch from biallelic to monoal-
lelic expression. DNA methylati on profi ling separated the disti nct diff erenti ati on intermediates with site specifi c 
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DNA methylati on patt erns occurring at the KRT19 locus during ductal maturati on. Accordingly, the monoallelic 
switch was  reverted upon treatment with a DNA-methyltransferase inhibitor. In human PDAC cohorts, high KRT19 
expression and low DNA methylati on correlate with decreased survival. At the same ti me, acti vati on of oncogen-
ic KRASG12D signalling in our reporter system reversed monoallelic back to biallelic KRT19 expression in PDLOs. 
Furthermore, KRT19 positi vity correlated with KRAS expression in single PDAC cells KRAS WT tumours harbour 
decreased KRT19 expression and increased DNA methylati on. When elucidati ng KRT19 as a potenti al biomarker for 
PDAC, elevated KRT19 protein was detected in pati ent plasma compared to control groups. Interesti ngly, higher con-
centrati ons correlated with shorter progression free survival in Gemcitabine/nabPaclitaxel treated pati ents, while 
the opposing trend was observed for FOLFIRINOX treated ones. 

Conclusion: Apart of being an important pancreati c ductal lineage marker, KRT19 expression is ti ghtly controlled via 
a switch from biallelic to monoallelic expression upon during ductal lineage entry and is aberrantly expressed aft er 
oncogenic KRASG12D-expression, indicati ng a role in PDAC development and malignancy. Soluble KRT19 might be a 
relevant biomarker to strati fy treatment in metastati c PDAC.

P-13-77
Loss of ATM facilitates nutrient stress-induced metabolic reprogramming supporti ng 
pancreati c cancer aggressiveness
Anna Härle1, Elodie Roger1, Dharini Srinivasan1, Lukas Perkhofer1,2, Johann Gout1, Alexander Kleger1,2

1Insti tute of Molecular Oncology and Stem Cell Biology, Ulm University Hospital, Ulm, Germany. 2Division of Interdis-
ciplinary Pancreatology, Department of Internal Medicine I, Ulm University Hospital, Ulm, Germany

Abstract

Background: Pancreati c ductal adenocarcinoma (PDAC) is expected to be the 2nd leading cause of cancer-related 
death by 2030. A major hallmark of pancreati c cancer is a strong desmoplasti c reacti on associated to a reduced nu-
trient perfusion. Although previous studies have demonstrated how the mutati onal landscape impacts the metabol-
ic phenotype, assigning specifi c metabolic patt erns to a given genotype is sti ll of high interest for tailored therapies. 
Homologous recombinati on defi ciency (HRD), caused by mutati ons such as ATM, fosters PDAC aggressiveness, a 
mesenchymal phenotype and a desmoplasti c reacti on.

Methods: To delineate the impact of ATM defi ciency-driven HRD on PDAC metabolism, we investi gated mouse 
ATM-KO PDAC cell lines. We performed a wide range of in vitro experiments to evaluate cell viability, apoptosis, 
and functi onality of PDAC cells, as well as ATP producti on rates under nutrient stress. To dissect the underlying 
mechanisms of metabolic reprogramming in Atm-defi cient cells, an individualized drug library targeti ng the main 
metabolic pathways for energy and macromolecule producti on was designed.

Results: We show that ATM loss facilitates PDAC cell adaptati on to nutrient scarcity, evading metabolic stress-in-
duced apoptosis. Mechanisti cally, adaptati on to nutrient stress was accompanied by higher vulnerability to inhibitors 
targeti ng ATP-generati ng pathways oxidati ve phosphorylati on (OxPhos) and glycolysis, as well as pentose phosphate 
pathway branching from glycolysis. Atm-defi cient cells also revealed acetate metabolism dependency, channelled 
into fatt y acid synthesis and TCA cycle. In line, ATM loss correlated with increased ATP producti on. These results are 
supported by human PDAC protein expression data showing a negati ve correlati on between expression of ATM and 
OxPhos, glycolysis and acetate metabolism-related enzymes. Finally, ATM loss promoted PDAC aggressive features 
maintenance under nutrient starvati on, including mesenchymal phenotype and DNA damage accumulati on.

Conclusion: Our results indicate that specifi c metabolic reprogramming, aff ecti ng ATP generati on and macromol-
ecule biosynthesis pathways and occurring in ATM-defi cient cancer HRD cells upon nutrient stress promotes cell 
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survival and aggressiveness, which may ulti mately contribute to tumour progression. Overall, we demonstrate how 
PDAC biology is impacted by genotype-specifi c metabolic remodelling, enabling exploitati on of HRDness metabolic 
vulnerabiliti es by interference strategies.

P-13-78
Protein expression mapping reveals molecular mechanisms in pancreati c cancer-related 
diabetes
Lucy Oldfi eld, Martyn Stott , William Greenhalf, Christopher Halloran, Eithne Costello
University of Liverpool, Liverpool, United Kingdom

Abstract

Background: In up to 10% of individuals newly diagnosed with type 2 diabetes (T2DM), diabetes is secondary to 
pancreati c disease, of which 10% is pancreati c cancer-related. Individuals over the age of 50 years with new-onset 
diabetes are considered to be the highest risk group for pancreati c cancer, with diabetes presenti ng as a parane-
oplasti c symptom. The mechanisms underlying the onset of diabetes in pancreati c cancer and its implicati ons in 
disease development, detecti on and treatment remain poorly understood.

Proteome research has traditi onally focused on the discovery of biomarkers and drug targets. However, modern 
proteomics technologies present opportuniti es for increasingly deep quanti tati ve analysis of the proteome. In-
depth proteome profi ling is aff ording new insights into biological processes, including disease mechanisms.

Methods: Mass spectrometry (SWATH)- and aptamer-based proteomics workfl ows were employed for the analysis 
of 210 plasma samples, comprising seven case and control groups, strati fi ed according to diabetes status. Groups 
included pancreati c cancer with/without diabetes, chronic pancreati ti s with/without diabetes, new-onset diabetes 
(<3 years post-diagnosis), long-standing diabetes (>3 years post-diagnosis) and healthy controls. Raw SWATH data 
was processed using three pepti de libraries with outputs evaluated against those obtained from the aptamer-based 
analysis.

Results: Over 7,500 proteins, from >6,500 genes, were identi fi ed per sample. A signifi cant overlap in the genes 
identi fi ed from SWATH- and aptamer-based analyses was observed, with further overlap seen in the number of 
biological pathways represented in each data set. Comprehensive bioinformati cs is ongoing to align proteomics and 
clinical data.

Conclusion: Using highly multi plexed proteomics platf orms, work is underway to interrogate the molecular path-
ways contributi ng to the pathophysiology of diabetes in pancreati c cancer. This knowledge will support the discov-
ery of new biomarkers for earlier detecti on and will inform future treatment strategies for early disease.


