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Abstract: The Hungarian Pancreatic Study Group (HPSG) was established with the aim
of advancing pancreatology. Our summary outlines the methodologies, key results, and
future directions of the HPSG. Methodological elements included, the formation of strate-
gic national and international collaborations, the establishment of patient registries and
biobanks, and a strong focus on education and guideline development. Key results encom-
passed, pioneering research on pancreatic ductal function and the role of cystic fibrosis
transmembrane conductance regulator (CFTR) in inflammation, significant advancements
in understanding acute and chronic pancreatitis, and the execution of numerous clinical
trials to explore new therapeutic approaches. Despite challenges, such as securing funding
and translating research into clinical practice, the HPSG’s commitment to patient care and
scientific innovation has been unwavering. The group aims to deepen research into pan-
creatic cancer and chronic pancreatitis, conduct more randomized controlled trials (RCTs),
and expand its efforts internationally by involving global staff and patients. The authors
hope that this summary inspires others to undertake similar initiatives and contribute to
the global advancement of medical research and patient care in pancreatology.
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1. Importance of a Research Network
The incidence of pancreatic diseases has increased substantially in recent decades [1,2].

Furthermore, acute pancreatitis (AP) is the most frequent gastrointestinal disease requiring
hospitalization, and the early diagnosis of chronic pancreatitis (CP) and pancreatic cancer
(PC) are still a great challenge [3–5]. The majority of PC patients are diagnosed with locally
advanced or metastatic disease, and only a minority are at a resectable stage and the five-
year survival is less than 10% [6]. Although there is a great need for solutions, pancreatitis
research, especially in acute pancreatitis, had been decreasing between 1965 and 2015 [7].
Public and private financing did not support improvement in this field either [8,9]. Large
collaborative efforts were warranted for quality research in pancreatology and also to utilize
the power of large sample sizes and to secure the generalizability of the research results.

The European Pancreatic Club (EPC) was established in 1965 [10], the Japan Pancreatic
Research Association in 1969 [11], the American Pancreatic Association in 1978 [12], and
the Pancreatic Society of Great Britain and Ireland in 1975. Several western European
(German, Italian, etc.) national pancreatic associations were born in the 1980s. In the
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2000s, some central–eastern European countries had their own societies (Romania, Poland,
etc.) and the Indian Pancreas Club was also born. Although the EPC made efforts to
involve eastern European countries [10] and had a great role in supporting collaborations,
knowledge sharing, and the training of researchers, there was no international visibility of
the central-eastern European pancreatic research efforts.

In Hungary, Vince Varró, the key figure of Hungarian gastroenterology [13], recognized
the need for specialists who primarily treat pancreatic patients and perform research in
the field of pancreatology as early as the 1970s. This was the period when the history
of Hungarian pancreatology was born. In the 1980s, Miklós Papp (Budapest) and Ákos
Pap (Szeged) ensured the visibility of Hungarian pancreatology and the first Hungarian
conference was held in Budapest in 1988. During these periods, researchers committed to
Hungarian pancreatology went mainly to western Europe, mostly to Marseille [14,15], to do
research and to try to establish their knowledge. However, the feudalistic and economic
conditions of the eastern and central European countries did not allow the establishment of
a center of excellence. Between 1980 and 2000, the Hungarian conditions were perfect for
young people to learn the basics of pancreatic research in their early years (Péter Hegyi’s
first publication was published in 1994, as a fourth-year medical student), but they did
not have the opportunity to break out. The really big change came in 2001, when Péter
Hegyi managed to win a Wellcome Trust Initiative Research Development Award, which
gave him the opportunity to set up a well-equipped laboratory in Szeged. His enthusiasm
and commitment made it attractive for young people to join pancreatic research, and
within a short period of time the Szeged lab has made a fundamental contribution to the
understanding of the pathomechanism of AP. Today, Péter Hegyi and his colleagues are
associated in the international community with our understanding of pancreatic ductal
function and the role of CFTR in inflammation. They discovered that (i) pancreatitis-inducing
factors such as bile acids, fatty acids, and ethanol dose-dependently deteriorate pancreatic
ductal secretion via mitochondrial damage and calcium overload [16,17], (ii) the function of
CFTR is strongly inhibited by alcohol and fatty acids [18], and (iii) the restoration of ductal
function by ATP or MPTP inhibitors decrease the severity of acute pancreatitis [19].

There was a burning desire among them to translate these findings for patients’ benefit,
so in 2011 the HPSG was established. Since then, the HPSG initiated seven patient registries
and 12 clinical trials, organized 16 conferences, attracted 64 PhD students, built an extensive
collaboration network with 20 Hungarian centers and hundreds of foreign centers, and
published 156 first and/or last authored papers and contributed to 54 further articles.

Here, we aim to summarize the first 12 years of the HPSG to serve as a model to build
a study group and support and boost research and collaborations in pancreatology.

2. How to Build a Study Group?
The strategic plan for building the study group included the following: (1) improving

patient care, (2) establishing clinical research, (3) attracting young researchers, (4) boosting
national and international collaborations, (5) developing interdisciplinary clinical research
support, and (6) developing educational materials for patients and healthcare professionals.
The most important steps involved in reaching these goals are as follows.

2.1. International Experience and Leadership

Between 1999 and 2008, several members of the Szeged working group (Péter Hegyi,
Zoltán Rakonczay, and Viktória Venglovecz) spent different periods in the most renowned
physiological institutes in England (University of Newcastle upon Tyne and University of
Liverpool). At the encouragement of Barry E. Argent and Ole Petersen, a bid was submitted,
under the leadership of Péter Hegyi, to organize the 41st meeting of the EPC in 2009. In
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addition to the two English physiologists, Markus Lerch, the EPC General Secretary at the
time, had great confidence in the working group, whose trust and support played a key
role in the EPC’s selection of Péter Hegyi as the Society’s 2009 President, who at the age of
37 became the youngest ever President so far.

Learning was another milestone in the creation of the HPSG. Peter Hegyi and his
colleagues, after a detailed review of the literature, discovered that the Dutch Pancreatitis
Study Group was one of the most active and organized networks in the world and invited
them to provide a practical introduction on how to set up a study group. Two of Marco
Bruno’s students came and presented the model that the HPSG has adopted.

2.2. Attracting Young Researchers

Enthusiastic young researchers were recruited among undergraduate students to join
as project students and among graduated professionals with medical or natural science
background to join as Doctor of Philosophy (PhD) students. Péter Hegyi, as the chair of the
study group, regularly presented the activities, results, and opportunities to undergraduate
and graduating students in the different faculties of the university. Also, the experimental
team took part in the yearly organized “Night of the Researchers” scientific event to
demonstrate the research in practice to the interested.

As a result, 19 experimental and 45 clinical PhD students joined the HPSG in the last
12 years, of which 16 and 21 have already graduated, respectively. As project students,
more than 45 people have contributed to the research and had the opportunity to improve
their scientific records. It is very important to note that in 56% of the publications, the first
author was a HPSG PhD student.

2.3. Organization of and Participation in International Conferences

One of the main objectives of the national society is to provide a platform for researchers
to meet. Although there were efforts by the EPC to involve eastern European countries, it
was important to organize conferences locally and make it possible to meet with both clinical
experts and researchers. The 43rd EPC international conference was organized in Szeged
in 2009, and it was a great success with more than 400 participants. The “International
Research Workshop on Acute Pancreatitis” was hosted by the HPSG in 2011 with more than
200 international participants. Then, the 1st Conference of the HPSG was held in Szeged,
Hungary in 2012. From that year on, the HPSG conference is traditionally a special occasion
for exchanging pancreatic research news and building a valuable network in the pancreas
society, especially supporting the participation of central and rastern European countries.
Conferences organized by the HPSG are listed in Table 1.

The HPSG is responsible for the pancreas section of the Hungarian Society of Gastroen-
terology. Every year, both experimental and clinical research is presented by Hungarian
researchers and clinicians.

Hungarian participants of the European Pancreatic Club conference have presented
a great number of research projects each year. While 13 abstracts were presented in 2011,
Hungary was the biggest community with its 57 abstracts at the conference in 2019 in
Bergen (Figure S1). The HPSG was also represented at the conferences of United European
Gastroenterology, the American Gastroenterology Association, the American Pancreas
Association, and the International Association of Pancreatology.
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Table 1. Conferences organized or hosted by the HPSG since 2011.

Conferences Place Year International Participants

International Research Workshop on Acute Pancreatitis Szeged 2011 215

1st Conference of the Hungarian Pancreatic Study Group Szeged 2012 6

UEG Basic Science Workshop Szeged Szeged 2012 60

2nd Conference of the Hungarian Pancreatic Study Group Szeged 2013 4

3rd Conference of the Hungarian Pancreatic Study Group and
9th International Symposium on Alcoholic Liver and Pancreatic
Diseases and Cirrhosis

Szeged 2014 63

4th Conference of the Hungarian Pancreatic Study Group Budapest 2015 24

5th Conference of the Hungarian Pancreatic Study Group Budapest 2016 6

49th European Pancreatic Club Meeting Budapest 2017 483

6th Conference of the Hungarian Pancreatic Study Group Budapest 2017 8

7th Conference of the Hungarian Pancreatic Study Group Budapest 2018 3

UEG Basic Science Workshop Pécs 2019 70

8th Conference of the Hungarian Pancreatic Study Group Budapest 2019 17

9th Conference of the Hungarian Pancreatic Study Group Pécs (online) 2020 7

10th Conference of the Hungarian Pancreatic Study Group Budapest 2022 28

11th Conference of the Hungarian Pancreatic Study Group Budapest 2022 6

12th Conference of the Hungarian Pancreatic Study Group Budapest 2023 22

2.4. Initiating Patient Registries and Clinical Trials, Establishing the Biobank and Collaborations

Having an internationally visible experimental pancreatitis research background, the
translation of research into clinical relevance was extremely important. In order to collect
quality clinical data and biological samples, the HPSG elaborated the research plans for
patient registries in pancreatology. Clinical data and biomedical samples specific for acute
and chronic pancreatitis and pancreatic cancer were collected prospectively by trained
clinical administrators or nurses. To ensure data quality, yearly training was organized for
data collection participants and a four-step data quality control system was set up in the
electronic data management system.

The HPSG started seven patient registries and 12 clinical trials [20–31] to date, and
Table 2 shows them in a list. The biobank was also set up for the uniform storage of
biological samples for genetic and biochemical investigations. International collaborations
started in order to involve partners and multiple centers in the patient registries, also, to
provide data and samples for consortium research projects.

The main profile of experimental research was acute pancreatitis; however, with the
establishment of clinical data collection also in CP and PC, national and international
cooperations were intensively developed to exploit more opportunities in all three re-
search areas.

The HPSG built contacts with local hospitals, and later with international healthcare
establishments, to work together in data collection. Almost 20 Hungarian hospitals and
hundreds of international hospitals and clinics provided data into the patient registries
and clinical surveys [32,33]. Also, the HPSG collaborated with acknowledged pancreas
research study groups. Miklós Sahin-Tóth and his research group at Boston University and
then at the University of California Los Angeles, and Jonas Rosendahl at the University
of Leipzig, then at the Martin-Luther-University Halle-Wittenberg, included Hungarian
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samples for genetic studies in CP [34–38]. In PC, the HPSG provided samples and clinical
data to the Pancreatic Disease Research (PANDoRA) consortium led by Federico Canzian
and Daniele Campa for genetic research, resulting in several publications [39–42]. The
HPSG contributors are listed in the Supplementary Materials.

Table 2. Patient registries and clinical trials initiated by the Hungarian Pancreatic Study Group.

Patient Registries

Acute Pancreatitis Registry 2012

Chronic Pancreatitis Registry 2012

Pancreatic Cancer Registry 2012

Establishment of the Biobank 2012

Autoimmune Pancreatitis Registry 2015

Walled-Off Pancreas Necrosis Registry 2020

Pancreatic Cystic Neoplasm Registry 2020

Pancreatic Solid Tumor Registry (including Renewed Pancreatic Cancer Registry) 2022

Clinical Trials

EASY: Early achievable severity index 2015

PREPAST: Preventive pancreatic stents in acute biliary pancreatitis 2015

PINEAPPLE: Pain in the early phase of pediatric pancreatitis 2016

APPLE: Analysis of pediatric pancreatitis 2017

GOULASH: High versus low energy administration in the early phase of acute pancreatitis 2017

GOULASH-PLUS: Observational longitudinal multicenter investigation of acute pancreatitis 2019

EMILY: Endoscopic sphincterotomy for delaying cholecystectomy in mild biliary AP 2019

NODES: New onset of diabetes in association with pancreatic ductal adenocarcinoma 2020

ELEFANT: Early elimination of fatty acids in hypertriglyceridemia-induced acute pancreatitis 2020

LIFESPAN: Lifestyle, prevention and risk of acute pancreatitis 2020

REAPPEAR: Recurrent acute pancreatitis prevention by the elimination of alcohol and cigarette smoking 2022

EFFORT: The effect of dietary fat content on the recurrence of pancreatitis 2022

The Acute Pancreatitis Registry has over 4000 cases and provided the basis for 28 co-
hort analysis. The Chronic Pancreatitis Registry yielded two cohort analysis, 12 genetic
studies with HPSG first or last authorships, and a further five contributions to other ge-
netic investigations. The Pancreatic Cancer Registry was the basis of one cohort analysis
and contributed to another, while 22 genetic investigations used the HPSG database and
samples for multicenter genetic analyses.

The results of the first clinical trial, the Early Achievable Severity Index (EASY), have
been published, and all other registry data collection and clinical trials are in progress.

2.5. Ensuring the Quality of Conducting and Reporting Research Projects

During the design and reporting of studies we followed the recommended guidelines
from Enhancing the Quality and Transparency of Health Research (EQUATOR). In the
case of meta-analyses, we used the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) or PRISMA Network Meta-analysis (PRISMA-NMA) guide-
lines and all meta-analyses were registered in the international database of prospectively
registered systematic reviews in health and social care (PROSPERO) in advance. Case
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reports followed the CARE guideline, while study protocols were developed according
to the SPIRIT guideline. All clinical trials were registered in the International Standard
Randomized Controlled Trial Number (ISRCTN) Registry or ClinicalTrials.gov. The cohort
analyses were completed according to the STROBE guideline. The quality evaluation of
these studies, using the Newcastle-Ottawa Scale tool, can be seen in Table S1.

2.6. Translational Attitude

After initiating patient registries and clinical trials, the HPSG had to cope with several
obstacles, which are as follows: (1) No patient organizations or information sources were
available. (2) Evidence-based guidelines for pancreatic diseases were not applied in most
departments treating patients with pancreatic diseases. (3) Pancreatic patients were treated
in scattered departments, making the patient routes, communication between departments,
and the follow-up of patients very difficult. (4) Physicians did not receive education on
clinical research methodologies. (5) There were not sufficient personnel for the clinical
data administration in the healthcare institutions and there was no informatics, statistical,
administrative, or communication support available for clinical research. Therefore, the
HPSG had to do the following: (1) Disseminate information to patients and direct the
training programs and courses to clinical research administrators, physicians, and medical
students. Patients were educated at patient club events and through educational videos
and printed materials. Clinical research administrators were trained for quality data and bi-
ological sample collection and monitoring. (2) Adapt international guidelines on pancreatic
diseases and publish them in Hungarian. (3) Establish centralized patient care facilities in
Pécs, Székesfehérvár, and Budapest. (4) Organize post-graduate courses for physicians to
support the evidence-based treatment of patients and launch a medical doctor (MD)-PhD
program. (5) Facilitate the employment and training of clinical research administrators
through the Translational Medicine Foundation and establish the interdisciplinary research
support unit, including informatics, statistics and communication, financed by the Medical
School, University of Pécs in Pécs, Hungary and European Union grants.

2.7. Funding

Winning research grants is essential for research. The research team has been able
to win a total of around 10 m Euro in funding. The HPSG is extremely thankful to the
Hungarian Scientific Research Fund (OTKA), Wellcome Trust, Hungarian Academy of
Sciences, Royal Society, Hungarian Government, European Union Cohesion Funds, DFG,
(German Research Foundation), Rosztóczy Foundation, Hirschberg Foundation, and Cystic
Fibrosis Trust for their support.

3. The HPSG Contribution to Pancreatic Research and Patient Care
The HPSG has achieved numerous milestones over the past twelve years, significantly

advancing the field of pancreatology. This section summarizes the key outcomes and
contributions of the HPSG. The following results underscore the group’s commitment
to fostering young talent, improving patient care, and expanding scientific knowledge
in pancreatology.

3.1. Evidence-Based Guideline Adaptation and Development

In 2014 the international evidence-based guidelines in acute, chronic, autoimmune,
and pediatric pancreatitis and pancreatic cancer were adapted, and these guidelines were
published in 2015 in Hungarian [43–47].

As pediatric pancreatitis is underdiagnosed and international guidelines are missing,
the HPSG in collaboration with the EPC prepared the draft of the guidelines that were
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presented, discussed, and accepted by the expert panel at a consensus meeting held during
the 49th Meeting of the EPC in July 2017 [48].

The experts in the HPSG were also active participants and contributors in the develop-
ment of several European guidelines [49–54]. Table S2 shows the list of guidelines.

3.2. Educational Programs in Pancreatology

The HPSG started with post-graduate courses for clinicians to emphasize the importance
of evidence-based medicine (EBM) guidelines. These courses were organized at the meetings
of the Hungarian Society of Gastroenterology. Next, clinical research administrators were
trained in quality data collection and monitoring and biological sample collection.

A clinical PhD program in pancreatology started in 2014, and several PhD theses were
based on the Pancreas Registry data collection, monitoring, and analyses.

In 2016, four PhD students started at the University of Pécs and parallelly, they were in-
volved in patient care at the specialized pancreatic department. They were treating patients
and enrolled them into clinical studies. Between 2017 and 2020, altogether 16 students
commenced their PhD studies in the area of pancreatic research. Between 2021 and 2023,
25 PhD students started their studies in the PhD–resident hybrid program at Semmelweis
University in Budapest.

3.3. Organization of Centralized Patient Care and Clinical Research

Patients are the starting and endpoint of the translational cycle [55,56]. Clinical ques-
tions arise in healthcare and the final user of scientific research results should be the patients
and the community. Quality patient care based on EBM guidelines is needed for quality
research. In 2016, the University of Pécs and European grants provided resources for es-
tablishing an eight-bed specialized acute pancreatitis department that served as part of
a translational model [55]. In 2017, a similar patient care unit started to operate at the
Szent György Teaching Hospital of County Fejér in Székesfehérvár. Patients were treated
according to EBM guidelines, and they were enrolled in clinical trials and patient registries.
Also, efforts were made to turn research results back into patient benefits. As a result, the
excess antibiotic use, length of hospital stay, mortality, and the cost of care could all be
decreased [57]. In these patient care units, patients were also enrolled in patient clubs.
They had access to information concerning their disease and follow-up, like recommended
diet or control examinations. Moreover, they could be included in the design of future
clinical trials.

In 2021, a unique opportunity was offered by the Semmelweis University, and the In-
stitute of Pancreatic Diseases was launched with the aim of becoming a center of excellence
for pancreatic diseases. The department started with 30 beds for pancreatitis patients. The
next year, pancreatic cancer patient management started.

3.4. Basic Discoveries in the Pathomechanisms of AP

The working group was also the first internationally to start investigating the role of
pancreatic ducts in AP. We were the first to show that the deletion of Na+/H+ exchanger
regulatory factor-1 (NHERF-1) impaired the regulation of CFTR and ductal secretion in
mouse pancreatic duct cells leading to the increased severity of AP. We could conclude
that pancreatic ductal bicarbonate secretion has a protective effect in pancreatitis [58]. Our
experiments revealed that toxic substances that induce pancreatitis, such as alcohol, fatty
acids, bile acids, and smoking induce toxic calcium signaling, mitochondrial damage,
damage of the anion exchanger, and CFTR, and as a result severely inhibit fluid and bicar-
bonate secretion [16,17]. In pancreatitis, both CFTR expression and function are severely
impaired [59].
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3.5. New Insights into the Therapy of AP

We also tested molecules which can serve therapeutic possibilities in AP. Ursodeoxy-
cholate [60], novel mitochondrial transition pore inhibitor N-methyl-4-isoleucine cy-
closporin [61], inhibitors of TRPM2 [62], kynurenic acid and its analog SZR-72 [63], CFTR
corrector (VX-661) and potentiator (VX-770) [64], and fentanyl [65] improved the outcome
of pancreatitis in different experimental models. We also provided evidence that restora-
tions of the intracellular ATP level improves CFTR function and thus may have therapeutic
benefits in AP [19].

3.6. Clinically Implacable Research Findings on Diagnosis, Risk Factors and Prognosis in AP

The first cohort analysis of the Acute Pancreatitis Registry data in 2016 characterized
acute pancreatitis and investigated the current practice and guideline compliance [66].
After this general characterization, the HPSG organized several investigations into the
diagnostics, risk factors, and prognosis of acute pancreatitis. Identifying etiology is still a
challenge in 20–25% of cases. According to our analyses, the diagnostic work-up should be
improved [67–69]. Our systematic search of drug-induced AP (DIAP) cases in the literature,
together with the AP Registry as a control, showed that DIAP has worse outcomes than AP
of other etiologies in a dose-dependent manner [70,71].

Age, comorbidities [72], alcohol and smoking [73], the components of metabolic syn-
drome [74–78], especially in combinations, metabolic-associated fatty liver disease [79,80],
high glucose level [81], hypoalbuminemia [82], low initial renal function [83], intense and
sharp pain [84], the development of disturbance of consciousness [85], and newly develop-
ing early pseudocysts [86] proved to be risk factors for a more severe disease outcome in
our cohort and meta-analyses. The translational investigation on the association between
blood potential of hydrogen (pH) level and the outcome of AP concluded that a lower pH
level is associated with higher mortality rates, longer length of hospitalization, and more
severe AP, and that pre-existing metabolic acidosis (MA) deteriorates AP and AP further
increases the severity of MA [87]. According to our results, inflammatory bowel diseases
elevate the risk of developing acute pancreatitis [88], but does not alter the clinical features
and the management of AP [89]. According to our cohort analysis, peak C-reactive protein
(CRP), on-admission CRP, and CRP measured within 24 h from the onset of pain all failed
to predict AP severity or mortality [90]. Further risk factors (social status, diet, perceived
stress, physical activity, and sleeping characteristics) are being investigated in the “Lifestyle,
prevention and risk of acute pancreatitis” (LIFESPAN) observational clinical trial [24].

3.7. Prognostic Tools Supported by Artificial Intelligence (AI) in AP

Besides individual risk factors, prognostic scores and tools are warranted in AP as
those at greater risk of an unfavorable outcome need special attention. Our meta-analysis
concluded that if a computed tomography (CT) scan is performed, the CT severity index
(CTSI) should be used in addition to the other scoring systems [91]. However, most guide-
lines recommend a CT scan at least 72 h after the symptoms started, therefore predictive
tools in the first hours of admission were still missing. The HPSG developed the EASY
severity prediction score [92] and a prognostic tool to identify patients with probable
necrosis [93]. Both tools can be used within 24 h of hospital admission, require limited
parameters, and are supported by a web application that makes clinical use easy.

3.8. New Therapeutic Opportunities in AP

Our study group conducted several surveys, cohort and meta-analysis, and developed
clinical trials to investigate therapeutic options in AP. Our meta-analysis on the combined
use of ulinastatin and somatostatin found a reduction in complication rates and shorter
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hospital stays compared to somatostatin analog monotherapy [94]. Fluid resuscitation is
recommended as early supportive therapy; however, the quantity and type of fluid is still
debated. A recent meta-analysis of ours concluded that lactated Ringer’s solution reduced
local complications, organ failure, severity, and mortality in AP [95]. We also showed that
enteral feeding is beneficial compared to a nil per os diet in mild and moderate AP as
well [96]. The ongoing investigation, the “High versus low energy administration in the
early phase of acute pancreatitis” (GOULASH) trial will provide information soon on
the role of energy supply [26]. In addition, there are many drugs in pancreatitis, such as
antibiotics and proton pump inhibitors, which are overused. Our data clearly suggest that
these drugs should be applied much less than they are used today [33,97,98]. Concerning
endoscopic interventions, first we summarized our experiences [99], followed by a network
meta-analysis which concluded that the combined use of indomethacin and hydration is rec-
ommended to prevent post-ERCP (post-endoscopic retrograde cholangiopancreatography)
pancreatitis [100]. Regarding the management of pancreatic pseudocyst and walled-off
necrosis, in a meta-analysis of 25 studies we found that endoscopy and surgery are both
preferable over percutaneous intervention and endoscopic treatment is associated with
shorter hospitalization [101]. Mental health should also be considered in AP. Brief psy-
chological intervention proved to be effective at reducing alcohol consumption and at
preventing the recurrence of alcohol-induced AP in our post hoc analysis of a prospectively
collected database [102], and a longitudinal randomized clinical trial was initiated to test
the effect of a combined patient education and an alcohol and smoking cessation program
on the recurrence of alcohol-induced AP [28].

Hypoalbuminemia and hypocalcemia are often observed in severe pancreatitis in
coronavirus disease (COVID)-19, therefore the supplementation of albumin and calcium to
avoid fatty acid toxicity may also be considered [103,104].

3.9. Outstanding Achievements in the Post-AP Period

In-hospital mortality can be 3–5% in AP, and up to 30–50% in severe cases. We showed
clear evidence that almost as many patients die in the first 3 month as during a hospital
stay [105]. In a recent cohort analysis, we proved that the proportion of patients developing
CP after AP is exponentially and directly associated with the number of AP episodes (1.6%,
5.8%, and 21% with 1, 2, and 3 AP episodes, respectively) [106] and recurrent AP (RAP)
with three or more episodes with no pancreatic morphological alterations can be considered
as early CP [3].

The ongoing “Observational longitudinal multicenter investigation of acute pancreati-
tis” (GOULASH Plus) trial aims to understand the development of CP after AP and to find
the factors that can protect the pancreas from the development of the disease [27].

3.10. Collaborative Efforts of HPSG in AP

The HPSG collaborated in the “Patient-reported outcome scale in AP” (PAN-PROMISE)
study to design and validate a patient-reported outcome measure in AP which can be used
as an endpoint in clinical trials [107] and in retrospective multicenter cohort analysis,
concluding that early infection and early surgery is associated with mortality in infected
pancreatic necrosis [108]. We also collaborated in an important genetic study showing that
the variants in the CLDN2-MORC4 and PRSS1-PRSS2 loci confer susceptibility to acute
pancreatitis [109].

3.11. Preclinical and Genetic Studies in CP

The HPSG has made significant contributions to understanding the basic, preclinical,
and genetic aspects of CP. Miklós Sahin-Tóth, a key member of the HPSG, has led several
studies elucidating the role of trypsinogen in CP [38,110,111]. His research identified
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that the PRSS1 variant p.L104P exhibits various phenotypic changes that increase the
risk for CP [112]. Additionally, the PRSS1 mutation p.P17T was found to have similar
biochemical characteristics to known pathogenic mutations, implicating accelerated N-
terminal processing by CTRC as a relevant mechanism in CP [36].

Using human pancreas tissue samples and a mouse model, an experimental investi-
gation concluded that an imbalance in mucus homeostasis might play a significant role
in CP development [113]. The laboratory run by Miklós Sahin-Tóth has made several im-
portant discoveries related to genetic factors influencing CP risk. Genetic analysis of the
bicarbonate-secreting anion exchanger SLC26A6 showed that these variants do not alter CP
risk [114]. Another study demonstrated that variants affecting amino acid position 241 in
human chymotrypsin-like elastases 3A and 3B (CELA3A and CELA3B) are not associated with
CP, However, the intronic variant c.643-7G>T in CELA3B was significantly underrepresented
in alcoholic CP patients, suggesting it might be a protective variant [115].

Further research found that the common promoter variant c.-253T>C in serine peptidase
inhibitor Kazal type 1 (SPINK1) was associated with CP. Two of the three newly identified
SPINK1 promoter variants exhibited significant functional defects and should be considered
potential risk factors for CP [116]. The molecular targets of the ScheBo Pancreatic Elastase
1 Test predominantly measure CELA3B and also detect CELA3A with lower efficiency. Other
pancreatic proteinases or genetic variants of the CELA3 isoforms have no appreciable impact
on test performance [117]. A study reported a hereditary pancreatitis family carrying the
heterozygous c.311T>C (p.L104P) PRSS1 variant, which induces misfolding and ER stress,
linking it to recurrent acute or chronic pancreatitis [118].

The PRSS1-PRSS2 haplotype modifies CP risk only in the presence of alcohol consump-
tion [35]. Alcohol increases the expression of all three trypsinogen isoforms while pancreatic
trypsin inhibitor expression remains relatively unchanged, making the alcoholic pancreas
less protected against premature trypsin activation [35]. The common truncation variant in
pancreatic lipase-related protein 2 (PNLIPRP2) was found to be expressed poorly and does
not alter CP risk [119]. Common CASR gene variants do not modify CP risk in a Hungarian
cohort and should not be considered genetic risk factors in the clinical setting [120]. A loss-
of-function variant in CELA3B is associated with non-alcoholic CP, indicating that reduced
CELA3B function predisposes one to pancreatitis [121]. Heterozygous loss-of-function
CTRC variants increase CP risk approximately 3–7 fold, justifying genetic screening for CP
patients [122]. Bicarbonate defective CFTR variants, except for p.R75Q, increase CP risk
about 2–4 fold [123]. Finally, the novel p.K374E variant of CPA1 causes misfolding-induced
hereditary pancreatitis with autosomal dominant inheritance [124].

These studies highlight the significant advances made by the HPSG in understanding
the genetic and molecular bases of chronic pancreatitis, contributing to better diagnostic
and therapeutic strategies for the disease.

3.12. Involvement in the Basic and Clinical Research in CP

The HPSG started to collect CP patients’ clinical data in 2012 and a descriptive co-
hort analysis of 229 cases found that smoking and alcohol consumption are risk factors
for surgical intervention [125]. The analysis has provided a basic understanding of the
epidemiology of the disease in Hungary; however, we are still far behind the international
research activity in this field.

3.13. Understanding the Genetic Alterations in PC

The HPSG has also focused on understanding the genetic alterations associated with
PC. One study investigated a common cholecystokinin-B receptor (CCKBR) intronic variant
in pancreatic adenocarcinoma within a Hungarian cohort. The data indicated that the
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variant c.811+32C>A in CCKBR does not significantly impact pancreatic cancer risk or
survival in this cohort [126]. We also showed that mutations in CFTR modestly increase the
risk of pancreatic cancer, whereas no association was found between SPINK1 mutations
and pancreatic cancer risk [127]. We also investigated the potential of exosomal biomarkers
and cell-free deoxyribonucleic acid (DNA) for prognosis evaluation in pancreatic ductal
adenocarcinoma (PDAC) [128]. However, the heterogeneity of study methods and the need
for uniformization before clinical application were also highlighted [129]. The collabora-
tion between the HPSG and PANDORA has also resulted in the publication of 21 highly
significant papers, the details of which extend beyond the scope of this report [130].

3.14. New Opportunities in the Clinical Research of PC

One of our most significant projects is the multicenter prospective data collection
and analysis of pancreatic cancer cases. In this study, the Hungarian cohort revealed
a low frequency of both acute recurrent and chronic pancreatitis, with most patients
having histologically proven ductal adenocarcinoma [131]. Biliary stent placement is a
routine intervention, with Hungarian endoscopists favoring metal stents over plastic ones.
Smoking status and gemcitabine-based chemotherapy were identified as independent
predictors for overall survival [131]. A meta-analysis of the risk factors on pancreatic cancer
showed that fatty pancreas markedly elevate the risk for PC [132]. Another investigation
revealed that preoperative serum carbohydrate antigen 19-9 levels are not a reliable marker
of unresectability and should not be solely used in surgical decision-making [133]. A
systematic literature review on endoscopic ultrasound-guided ethanol and radiofrequency
ablation of pancreatic insulinomas suggested that endoscopic ultrasound-guided ablation
is a safe and effective treatment, serving as an alternative to surgical resection in selected
cases [134]. Concerning patients’ quality of life (QoL), we showed that psychological
intervention improves it in patients with early-stage cancer [135].

3.15. Research in Pediatric Pancreatitis

The HPSG has also made significant contributions to research in pediatric pancreatitis.
We showed that early enteral nutrition, started within 24–48 h, is beneficial. However,
prospective studies and better presentation of the research are crucially needed to achieve a
higher level of evidence [136]. An analysis of an international cohort of 2335 patients found
that a positive pancreatic family history most likely signifies a genetic background in early
childhood [137]. Unfortunately, none of the available scoring systems provide acceptable
sensitivity and specificity for predicting which patients will develop a moderate or severe
disease course, so further efforts are crucially needed [138]. Two major pediatric studies
are still running. The “Pain in the Early Phase of Pediatric Pancreatitis” (PINEAPPLE)
Trial’s pre-study protocol outlines how this multinational prospective clinical trial will
help recognize acute pancreatitis in children in a highly efficient manner [31]. Whereas,
the “Analysis of Pediatric Pancreatitis” (APPLE) Trial’s pre-study protocol describes an
important international study tracking earlier (APPLE-R) and ongoing episodes (APPLE-P)
of pancreatitis [29].

4. Publication of Results
The HPSG has 210 publications to date, of which 156 are first and/or last authorships.

The oldest international Acute Pancreatitis Registry served as a basis for 28 cohort studies
and one genetic analysis. Altogether, two cohort studies and 17 genetic studies in chronic
pancreatitis are based on the Chronic Pancreatitis Registry data and biological samples.
The Pancreatic Cancer Registry data and samples were used for one cohort study and
22 genetic analyses. Both CP and PC genetic studies profited from the collaborations with
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international research groups. Further, 32 experimental, 13 guideline, 40 meta-analyses,
19 reviews, and 22 articles of other types were published by or in collaboration with the
HPSG. Table S3 shows the list of publications.

Most of the research was conducted in acute pancreatitis, but collaborations in chronic
pancreatitis and pancreatic cancer genetics resulted in several valuable publications as well
(Figure 1A). On top of the experimental research background, clinical research method-
ologies were used after the foundation of the HPSG. Patient registry cohort analyses,
meta-analyses, and clinical trial protocols were published (Figure 1B). The share of D1 and
Q1 journals is steadily increasing, especially in the last three years (Figure 1C).
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5. Major Factors in the Success of a Study Group
The HPSG has made significant strides in pancreatology over the past twelve years.

The success of the HPSG can be attributed to several factors. Firstly, they built a robust
foundation through experimental research, secondly, they formed strategic national and in-
ternational collaborations which have been crucial. Partnering with renowned institutions
and researchers has not only enhanced the quality of the research but also increased the
group’s visibility and credibility on a global scale, and it has improved the generalizability
of the results. Additionally, establishing extensive patient registries and biobanks has
enabled the HPSG to collect high-quality clinical data and biological samples and has
supported the planning and initiation of multicenter clinical trials. Other international
examples of high quality multicenter clinical trials also underline the importance of collabo-
rations and quality planning [139–141]. This has been essential for translating experimental
findings into clinical practice and improving patient outcomes.

The HPSG’s commitment to education and guideline development has also played a
critical role. By translating international guidelines into Hungarian and developing specific
ones for local needs, they have ensured that healthcare providers have access to the best
practices in patient care. Moreover, regularly organizing and participating in international
conferences has fostered a strong network of researchers and clinicians.

Despite these achievements, the HPSG has faced several significant challenges. Secur-
ing consistent funding and resources for research and clinical trials has been a significant
obstacle. While the HPSG has been successful in obtaining grants, ongoing financial sup-
port is essential for sustaining and expanding the research activities. Bridging the gap
between experimental research and clinical application can also be difficult.

While evaluating the achievements of the HPSG, we also have to consider some
limitations. This is a retrospective historical review of the studies organized and conducted
by the HPSG. We could not cover the whole spectrum of pancreatic disease diagnosis and
treatment and could not go into great details in all studies; however, further information can
be found in the original publications. Also, during the journey we learned and continuously
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improved the quality of research, therefore recent studies definitely represent higher quality
than earlier ones.

The journey of the HPSG serves as a powerful testament to what can be achieved
with determination and strategic planning. Having a clear vision and unwavering commit-
ment is essential. The HPSG’s dedication to improving pancreatology through research,
education, and collaboration has been a driving force behind the success.

The HPSG has proved that with vision, collaboration, innovation, and perseverance,
significant progress can be made in medical research and patient care even in a small
country. We hope that this success story serves as a model and inspiration for other nations
and individuals, proving that with determination and action substantial achievements are
within reach.

6. Future Plans
The HPSG has ambitious plans to build on its past achievements and address pressing

challenges in the field of pancreatology. Moving forward, the group aims to deepen its
research into pancreatic cancer and chronic pancreatitis. These conditions remain signifi-
cant challenges due to their complex pathogenesis and limited treatment options. One of
the primary goals is to conduct more randomized controlled trials (RCTs) to explore new
therapeutic approaches and improve patient outcomes. The HPSG plans to leverage its
established patient registries and biobanks to support these trials, ensuring robust and com-
prehensive data collection. Additionally, the HPSG is committed to expanding its efforts
internationally. This includes not only broadening the scope of research collaborations but
also integrating international staff into the patient care teams. The HPSG envisions involv-
ing international patients in their studies, offering them access to cutting-edge treatments
and the latest research developments. This internationalization strategy will help position
the HPSG as a leading global player in pancreatology research and patient care.

The achievements we have reached so far inspire us rather than satisfy us, highlight-
ing the numerous tasks still ahead. We have more questions than answers, and we are
committed to serving the field of pancreatology for many decades to come. Our dedication
and passion drive us to continue advancing research and improving patient care, ensuring
a brighter future for pancreatology.

Supplementary Materials: The following supporting information can be downloaded at: https:
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HPSG; Table S3: The list of HPSG publications.
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index correlates with severity and mortality in acute pancreatitis: A meta-analysis. World J. Gastroenterol. 2019, 25, 729. [CrossRef]
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non-alcoholic fatty liver disease worsen the outcome in acute pancreatitis: A systematic review and meta-analysis. J. Clin. Med.
2020, 9, 2698. [CrossRef]

80. Váncsa, S.; Sipos, Z.; Váradi, A.; Nagy, R.; Ocskay, K.; Juhász, F.M.; Márta, K.; Teutsch, B.; Mikó, A.; Hegyi, P.J. Metabolic-
associated fatty liver disease is associated with acute pancreatitis with more severe course: Post hoc analysis of a prospectively
collected international registry. United Eur. Gastroenterol. J. 2023, 11, 371–382. [CrossRef]

81. Nagy, A.; Juhász, M.F.; Görbe, A.; Váradi, A.; Izbéki, F.; Vincze, Á.; Sarlós, P.; Czimmer, J.; Szepes, Z.; Takács, T. Glucose
levels show independent and dose-dependent association with worsening acute pancreatitis outcomes: Post-hoc analysis of a
prospective, international cohort of 2250 acute pancreatitis cases. Pancreatology 2021, 21, 1237–1246. [CrossRef]

82. Ocskay, K.; Vinkó, Z.; Németh, D.; Szabó, L.; Bajor, J.; Gódi, S.; Sarlós, P.; Czakó, L.; Izbéki, F.; Hamvas, J. Hypoalbuminemia
affects one third of acute pancreatitis patients and is independently associated with severity and mortality. Sci. Rep. 2021, 11,
24158. [CrossRef] [PubMed]

83. Tod, P.; Farkas, N.; Németh, D.; Szénási, G.; Vincze, Á.; Hágendorn, R.; Czakó, L.; Illés, D.; Izbéki, F.; Dunás-Varga, V. Initial Renal
Function (eGFR) Is a Prognostic Marker of Severe Acute Pancreatitis: A Cohort-Analysis of 1224 Prospectively Collected Cases.
Front. Med. 2021, 8, 671917. [CrossRef] [PubMed]

84. Földi, M.; Gede, N.; Kiss, S.; Vincze, Á.; Bajor, J.; Szabó, I.; Szepes, Z.; Izbéki, F.; Gervain, J.; Hamvas, J. The characteristics and
prognostic role of acute abdominal on-admission pain in acute pancreatitis: A prospective cohort analysis of 1432 cases. Eur. J.
Pain 2022, 26, 610–623. [CrossRef]

85. Hágendorn, R.; Vincze, Á.; Izbéki, F.; Gajdán, L.; Gódi, S.; Illés, A.; Sarlós, P.; Farkas, N.; Erőss, B.; Lillik, V. Development of
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energy level in the early phase of acute pediatric pancreatitis. World J. Gastroenterol. 2017, 23, 957. [CrossRef] [PubMed]

137. Juhász, M.F.; Farkas, N.; Szentesi, A.; Wedrychowicz, A.; Nita, A.F.; Lásztity, N.; Tészás, A.; Tokodi, I.; Vincze, Á.; Eross, B.
Pancreatic family history does not predict disease progression but connotes alcohol consumption in adolescents and young adults
with acute pancreatitis: Analysis of an international cohort of 2,335 patients. Front. Med. 2022, 9, 801592. [CrossRef] [PubMed]

https://doi.org/10.1136/gutjnl-2016-313451
https://www.ncbi.nlm.nih.gov/pubmed/28011893
https://doi.org/10.1371/journal.pone.0206869
https://doi.org/10.1016/j.pan.2021.08.012
https://www.ncbi.nlm.nih.gov/pubmed/34481716
https://doi.org/10.1016/j.pan.2022.06.258
https://doi.org/10.1371/journal.pone.0268859
https://doi.org/10.1371/journal.pone.0276397
https://www.ncbi.nlm.nih.gov/pubmed/36264955
https://doi.org/10.1136/gutjnl-2019-318751
https://www.ncbi.nlm.nih.gov/pubmed/31005883
https://doi.org/10.1371/journal.pone.0171420
https://www.ncbi.nlm.nih.gov/pubmed/28207747
https://doi.org/10.1097/MPA.0000000000000539
https://www.ncbi.nlm.nih.gov/pubmed/26646278
https://doi.org/10.1097/MPA.0000000000001145
https://www.ncbi.nlm.nih.gov/pubmed/30134356
https://doi.org/10.1016/j.trsl.2022.01.001
https://www.ncbi.nlm.nih.gov/pubmed/35066189
https://doi.org/10.1016/j.critrevonc.2021.103548
https://www.ncbi.nlm.nih.gov/pubmed/34843928
https://doi.org/10.1016/j.critrevonc.2023.104020
https://doi.org/10.15403/jgld.2014.1121.252.pcr
https://doi.org/10.3390/cancers15194876
https://www.ncbi.nlm.nih.gov/pubmed/37835570
https://doi.org/10.3389/pore.2022.1610266
https://doi.org/10.1177/17562848211042171
https://doi.org/10.1038/s41598-024-63431-y
https://www.ncbi.nlm.nih.gov/pubmed/38853187
https://doi.org/10.3748/wjg.v23.i6.957
https://www.ncbi.nlm.nih.gov/pubmed/28246469
https://doi.org/10.3389/fmed.2022.801592
https://www.ncbi.nlm.nih.gov/pubmed/36172540


J. Clin. Med. 2025, 14, 1362 21 of 21

138. Juhász, M.F.; Sipos, Z.; Ocskay, K.; Hegyi, P.; Nagy, A.; Párniczky, A. Admission risk factors and predictors of moderate or severe
pediatric acute pancreatitis: A systematic review and meta-analysis. Front. Pediatr. 2022, 10, 947545. [CrossRef] [PubMed]

139. Latifi, D.; de Koning, W.; Vadgama, D.; Grevers, F.; van Dam, C.; Koerkamp, B.G.; van der Burg, S.; van Eijck, C.H.; Mustafa,
D.A.; Dutch Pancreatic Cancer group. The effect of neoadjuvant chemoradiotherapy on the immune profile of pancreatic ductal
adenocarcinoma: In-depth analysis of the PREOPANC-1 randomized controlled trial. Pancreatology 2023, 23, e6–e7. [CrossRef]

140. Lee, P.J.; Culp, S.; Kamal, A.; Pothoulakis, I.; Talukdar, R.; Kochhar, R.; Goenka, M.K.; Gulla, A.; Gonzales, J.; Stevens, T. Lactated
Ringers Use in the First 24 Hours of Hospitalization is Associated with Improved Outcomes in 999 Acute Pancreatitis Patients.
Off. J. Am. Coll. Gastroenterol. ACG 2022, 10, 14309. [CrossRef]

141. Yared, R.A.; Chen, C.-C.; Vandorpe, A.; Arvanitakis, M.; Delhaye, M.; Viesca, M.F.Y.; Huberty, V.; Blero, D.; Toussaint, E.; Hittelet,
A. Intravenous Hemin, a potential heme oxygenase-1 activator, does not protect from post-ERCP acute pancreatitis in humans:
Results of a randomized multicentric multinational placebo-controlled trial. Pancreatology 2024, 24, 363–369. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3389/fped.2022.947545
https://www.ncbi.nlm.nih.gov/pubmed/36245710
https://doi.org/10.1016/j.pan.2023.04.023
https://doi.org/10.14309/ajg.0000000000002391
https://doi.org/10.1016/j.pan.2024.02.009
https://www.ncbi.nlm.nih.gov/pubmed/38431445

	Importance of a Research Network 
	How to Build a Study Group? 
	International Experience and Leadership 
	Attracting Young Researchers 
	Organization of and Participation in International Conferences 
	Initiating Patient Registries and Clinical Trials, Establishing the Biobank and Collaborations 
	Ensuring the Quality of Conducting and Reporting Research Projects 
	Translational Attitude 
	Funding 

	The HPSG Contribution to Pancreatic Research and Patient Care 
	Evidence-Based Guideline Adaptation and Development 
	Educational Programs in Pancreatology 
	Organization of Centralized Patient Care and Clinical Research 
	Basic Discoveries in the Pathomechanisms of AP 
	New Insights into the Therapy of AP 
	Clinically Implacable Research Findings on Diagnosis, Risk Factors and Prognosis in AP 
	Prognostic Tools Supported by Artificial Intelligence (AI) in AP 
	New Therapeutic Opportunities in AP 
	Outstanding Achievements in the Post-AP Period 
	Collaborative Efforts of HPSG in AP 
	Preclinical and Genetic Studies in CP 
	Involvement in the Basic and Clinical Research in CP 
	Understanding the Genetic Alterations in PC 
	New Opportunities in the Clinical Research of PC 
	Research in Pediatric Pancreatitis 

	Publication of Results 
	Major Factors in the Success of a Study Group 
	Future Plans 
	References

