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Rezumat

Obiective: Pancreatita cronică acutizată (PCA) este definită ca agravarea acută a 
procesului inflamator asociat pancreatitei cronice (PC) şi determină, de regulă, 
deteriorarea stării clinice şi accentuarea durerii pancreatice. Heterogenitatea acestei
afecţiuni îngreunează înţelegerea detaliilor din spatele unor date clinice importante,
precum diferenţele legate de sex, etiologia sau evoluţia la externare. Ne-am propus să
stabilim dacă anomaliile pancreatice congenitale reprezintă un factor pentru 
dezvoltarea PCA.
Metode: În acest studiu multicentric de tip caz-control, 181 de cazuri de PCA au fost
comparate cu 1754 de controale cu pancreatită acută (PA) provenind din patru centre.
Pacienţii au fost spitalizaţi consecutiv între 1 ianuarie 2015 şi 31 decembrie 2023. În
analiza statistică au fost utilizate frecvenţe, regresie logistică, precum şi testele 
chi-pătrat Pearson, Shapiro–Wilk şi Mann–Whitney U. Cazurile au fost extrase din
registrul BUC-API, actual redenumit RO-API.
Rezultate: Bărbaţii au prezentat o probabilitate de 2,6 ori mai mare de a suferi de PCA
(p < 0,01). Pacienţii cu anomalii pancreatice au avut o probabilitate de 51,2 ori mai
mare de a dezvolta PCA (p < 0,01). S-a observat o şansă cu 70% mai mică de deces în
timpul spitalizării în cazul pacienţilor cu PCA comparativ cu cei cu PA (p < 0,01).
Concluzie: Bărbaţii cu anomalii pancreatice prezintă un risc mai mare de a dezvolta
PCA.

Cuvinte cheie: pancreatită cronică acutizată, sex, pancreas, anomalii pancreatice, 
pancreatită, factori de risc
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Introduction

Acute on chronic pancreatitis (ACP) represents “acute
worsening of the inflammatory process associated with
chronic pancreatitis (CP), resulting in a deterioration
of the patient’s clinical condition, typically resulting in
increased pancreatic pain” (1). The distinction between
ACP and acute pancreatitis (AP) is that a prior 
diagnosis of CP is needed to diagnose ACP. Less 
frequently, ACP might be accompanied by worsening
jaundice, vomiting, panniculitis (2,3), or complications
such as malabsorption or mediastinal pseudocysts
(4,5). Regarding other important clinical factors, there
are not enough reliable data published to date to
quantify the magnitude of sex stratification, etiology,

or incidence (1,6).
The literature on ACP is quite scarce because a

clear definition of this condition has only recently been
proposed (1,7). Nevertheless, in the literature, there
have been several attempts to describe this disease.
Although ACP is a pathology that occurs in a pancreas
altered by chronic fibroinflammatory destruction seen
in CP, most of the literature links ACP more with AP
(7) because the clinical, biological, and radiological
presentation of both are strikingly similar. The 
group of cases included in this research fits the above-
mentioned proposed ACP definition. Previously to the
proposed definition of ACP, some authors found a 
predominance of males with ACP (8), but without
quantifying the magnitude of this phenomenon. Other
researchers found alcohol to be a predominant etiology
of ACP, with hospitalization for acute exacerbation of
CP being dose-related (9). The research gap regarding

sex stratification and etiology should be filled to 
develop new strategies best suited to the primary 
prevention of this disease.

This research was a retrospective multicentric
case-control study that aimed to determine if there
were any differences between patients with ACP 
and those with AP regarding congenital anatomical
abnormalities within pancreas. The secondary aim
was to explore other potential behavioral or medical
factors that may contribute to such differences.

Methods

This retrospective multicentric case-control study
included patients drawn from the BUC-API registry,
which registers consecutively admitted cases of AP and
ACP from four centers. Details of the extraction of data
from electronic health records (EHRs) into the BUC-
API registry have been previously described (11). In
addition to what was mentioned in the cited paper, we
have extended our registry to three new centers with
the same data extraction methodology from EHRs and
extended the timeframe from April 1, 2022 to December
31, 2023 in regard to all the involved centers.

The registry inclusion criteria are as follows: 1) positive
diagnostic criteria for acute pancreatitis, according to
the International Association of Pancreatology (IAP)
and American Pancreatology Association (APA) guide-
lines (12); 2) adult patients with informed consent given
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prior to hospitalization; 3) admission to a participating
center between January 1, 2015 and December 31,
2023. The exclusion criterion is missing medical 
documents in the EHRs that prove all the inclusion 
criteria. For the patients with multiple episodes
recorded in the registry, we considered only the latest
one, and social IDs were used to account for multiple
episodes in the same patient.

The controls were all patients without CP, as
defined by the following: 1) a previous diagnosis of CP
documented in the EHR; 2) positive diagnostic criteria
for CP, in accordance with the 2020 American College
of Gastroenterology Guidelines (13).

The etiology was stratified in accordance with
Slesienger’s and Fordtran’s Gastroenterology and
Liver Diseases, 10th edition (14). For the statistical
analysis, all etiologies with less than 18 patients in the
cases group were categorized as other. For the alco-
holic and biliary etiologies, we classified the cases
according to the IAP/APA guidelines (12), as follows:
alcoholic - as described by the attending physician
through anamnesis; and biliary-alanine aminotrans-
ferase (ALT) > 150 U/L no more than 48 h after the
onset of disease together with ultrasonographic signs
of gallstones. We considered that intrapancreatic
anomalies caused all cases that did not have any other
apparent cause after extensive clinical, radiological,
and biological investigations and that had any
anatomical anomalies except for calcifications, ductal
dilation, pseudocysts, or walled-off necrosis.
Pancreatic anatomical abnormalities were identified
using contrast-enhanced computed tomography and/or
magnetic resonance imaging, if necessary. All imaging
studies were reviewed by board-certified radiologists
at each participating center. Additional details 
regarding the etiology stratification methodology in
the BUC-API registry are available in a previously
published paper (11).

This study was not aimed to find any disparities
regarding continuous variables, like length of hospital-
ization.

We conducted this study in four large tertiary care
teaching hospitals in Bucharest, Romania: University
Emergency Hospital of Bucharest; Emergency Clinical
Hospital of Bucharest; Fundeni Clinical Institute; and
Elias University Emergency Hospital. These hospitals
have a total of 3600 beds for inpatient care. Apart from
the Fundeni Clinical Institute, all focus on acute 
care. The patients included in the registry were 
consecutively admitted to these centers between
January 1, 2015 and December 31, 2023.

This study was approved by the Research Ethics
Committee of the University Emergency Hospital of
Bucharest under the umbrella of the Bucharest Acute
Pancreatitis Index (BUC-API) registry, currently
known as the Romanian Acute Pancreatitis Index 
(RO-API) registry. Written informed consent of the
patients for participation in the study was obtained
prior to admission. This study was conducted in 
accordance with the 1968 Helsinki Declaration 
version (updated in 2008), and the manuscript has
been written according to the principles of the
Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelines (10) for 
case-report studies. The cases were handled in the
BUC-API registry in compliance with the European
Union’s (EU) General Data Protection Regulation.

For the descriptive statistics, we deployed frequencies,
means, and medians. To quantify the presence of any
correlations, we used the Pearson chi-square test. To
determine how one categorical variable correlated
with another, we used logistic regression. The
Shapiro-Wilk test was used to check for normality of
distribution of the continuous variables. Mann-
Whitney U test was used to compare the differences
between two ordinal variables. For statistical signifi-
cance, we took into account any p-value < 0.05 and/or
any 95.0% confidence interval (CI) that excluded 1.0.

The BUC-API registry data were organized using
Microsoft Excel® 2019 (Microsoft Inc., Redmond,
Washington, USA) and Google Spreadsheets® (Alphabet
Inc., Mountain View, California, USA). SPSS® version
29.0.0.0 (IBM Inc., Armonk, New York, USA) was used
to perform all the statistical tests.

Results

In the BUC-API registry, 2303 consecutive cases in
1935 unique patients were recorded. This population
included 181 (9.4%) patients with ACP (i.e., the case
group) and 1754 (90.6%) patients with AP (i.e., the 
control group). The AP:ACP ratio was 9.7. In the
cases group, the youngest patient was 18 years 
old and the oldest was 94 years old. The shortest
admission was one day while the longest was 79 days.
The baseline characteristics of the population are
presented in Table 1.
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A Pearson chi-square test was performed to examine
differences between the sexes in the two groups inves-
tigated. The result showed a significant difference 
(χ2 (1) = 28.9, p < 0.01), suggesting a difference in sex
distribution between the cases and the controls.

To observe the relationship between sex and the
two groups, a binomial logistic regression was 
conducted. The results showed that the males had a
2.6 times higher likelihood of developing ACP 
compared to AP (odds ratio [OR] = 2.6, 95.0% CI
1.8–3.7, p < 0.01). This suggests a significant associa-
tion between being male and the development of ACP.
See the Supplementary Files.

To determine if there were any significant differences
between the etiologies in the cases group, a Pearson
chi-square test was conducted (χ2 (4) = 383.4, p < 0.01).
The results suggested a significant difference in the
distribution of etiology within the cases group. To
describe the relationship between etiology and the
development of ACP, a multinomial logistic regression
test was run. The test results showed that there was 
a 51.2 times higher probability of a patient with 
pancreatic anatomical anomalies developing ACP
instead of AP (OR = 51.2, 95.0% CI 21.6–121.8, p < 0.01),
but a patient suffering from gallstones was 70% less
likely to develop ACP (OR = 0.3, 95.0% CI 0.2–0.6, 
p < 0.01). See the Supplementary materials.

To compare the outcome at discharge between the
cases and the controls, a Pearson chi-square test was
conducted and showed significant differences (χ2 (4) =
11.4, p = 0.02). To investigate the differences regarding
outcome at discharge, a multinomial logistic regres-
sion was conducted, which showed that a patient with
ACP had a three times higher probability of surviving
than a patient with AP (OR = 3.0, 95.0% CI 1.1–8.2, p
= 0.03). See the Supplementary Files.

In regard to severity, no significant differences were
observed between the groups (χ2 (2) = 2.1, p = 0.36).
Regarding age, as the Shapiro–Wilk test showed that
the data of the entire sample were not normally dis-
tributed (p < 0.01), a Mann–Whitney U test was run.
This showed no significant differences (p = 0.12) in age
between the two groups.

Discussion

ACP is a relatively newly defined condition that shares
similarities with both AP and CP. Based on population
studies, some authors have suggested a broad 
spectrum of incidence at around 12%–14% of total
admissions for AP (1,15,16). However, these previously
made estimations, which suggested a definition for
ACP, might be overstated because in our population,
we observed a slightly lower percentage. As CP itself is
a disease with a great burden on quality of life (QoL)
(18), we should develop strategies to prevent any 
deterioration in patient well-being and any possible
complications that can arise from ACP. However, 
the fact that there are not enough reliable sources

Characteristic Cases (n = 181) Controls (n = 1754) p-value

Sex, males (%) 77.3% 56.7% <0.01

Age, median (IQR) (years) 54.0 (45.0–66.0) 58.0 (45.0–70.0) 0.12

Length of hospitalization, median (IQR) (days) 7.0 (5.0–10.5) 7.0 (5.0–11.0) N/A

Etiology (%) <0.01

Alcoholic 40.9% 26.9%

Pancreatic abnormalities 23.8% 0.5%

Gallstones 12.7% 44.8%

Other known cause 9.9% 11.0%

Idiopathic 12.7% 16.8%

Severity (%) 0.36

Mild 47.5% 51.2%

Moderately severe 42.0% 36.7%

Severe 10.5% 12.1%

Outcome (%) 0.02

Healed/ameliorated 81.8% 82.4%

Discharge at will 8.3% 5.8%

Transfer 5.0% 4.2%

Stationary 2.8% 1.0%

Deceased 2.2% 6.7%

IQR: interquartile range.; N/A – Not Available as it was not included in study design or aims

Table 1. Baseline characteristics
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regarding important demographic and clinical factors
of ACP, such as sex stratification and etiology, greatly
impacts our ability to devise such strategies.

ACP involves a complex interplay of mechanisms in
its pathophysiology and severity. This disease can
develop from a single episode of AP or multiple attacks
of recurrent AP, the latter having much more chance of
evolving into CP (19). CP modifications of the pancreas
result from damage to acinar and/or ductal cells, which
promotes their necrosis and/or apoptosis, leading to
the transformation of pancreatic stellate cells and the
formation of fibrosis and loss of parenchyma (20). In
most cases, AP is characterized by a new acute inflam-
mation of the pancreatic tissue with a short duration
and sudden onset (21). According to the previously
mentioned definition, it seems that ACP has a slightly
different pathophysiology, being in fact an amplifica-
tion of alterations already existing in CP and not a
recently surfaced process (22).

Because of the typical changes in the architecture
of the organ and the formation of fibrosis, along with
increased intrapancreatic fat seen in CP, patients are
protected against severe forms of the disease and
against developing necrosis when experiencing acute
CP flares. These are explained by biochemical and
molecular interactions, which result in reduced 
intercellular lipolytic flux (23). In this study, no 
difference in severity was observed between the cases
and the controls, but there was a lower chance of dying
during admission for the ACP patients, which suggests
that the classic Revised Atlanta Classification (24)
used for stratifying AP severity might not have the
same results for ACP.

Alcohol use disorders (AUDs) are a preventable and
modifiable risk factor in both AP (25) and CP (26).
Although we did not find any statistical associations
between alcohol use and ACP, the main cause of ACP
in our population was ethanol abuse. Any primary 
prevention strategies should probably include better
counseling of the relevant CP patients, cognitive
behavioral therapy, or even oriented drug therapy,
such as acamprosate, naltrexone, disulfiram, or
baclofen (27,28), under a psychiatrist’s guidance.
Lessons could also be drawn from the PANDA trial (29)
when its results are published. As far as we know, 
the progression to a chronic form of this disease is
probably linked with alcohol consumption after the
first AP episode. Alcohol intake may also serve as a 
primary cause of a sentinel pancreatis attack (30). In
addition, alcohol seems to be an important risk factor
for recurrent AP (31) and, as such, is probably one of
the drivers of the transition to CP.

In regard to AUDs, even if there are more cases in
males than in females, it seems there is an increasing

trend for females to suffer from AUDs, especially as
adolescents (32). The risk of developing AUDs seems to
stem not only from psychological or cultural factors,
but also from an elaborate hormonal interplay, as it
seems that higher levels of testosterone in males and
the respectively higher levels of estrogen in females
can increase the risk (33). In our study, we found a
higher ratio of males suffering from ACP related 
to alcohol abuse, which might also suggest that testo-
sterone is one of the key hormonal factors in AUDs.

Another interesting result was the higher risk 
of developing ACP with regard to pancreatic abnor-
malities. This should not be a striking result, as intra-
pancreatic tumors are a more frequent finding in
males than in females, and women’s hormonal profiles
may be a protective factor. When discovered, pancreatic
tumors are prone to be located in the head of the organ
and to appear in obese patients (38). Moreover, ACP is
more prevalent in males (39), so our study’s results
bring up an interesting aspect about the risk of
developing ACP due to pancreatic abnormalities.

CP exacerbations lead to alterations in the cellular
structure and DNA, and it is known that CP is a risk
factor for pancreatic neoplasia (40). An intriguing
aspect concerning intraductal papillary mucinous 
neoplasm, which is more often seen in men, is that AP
is considered a risk factor for progression to malignancy;
however, further research is needed (41). Mucinous cyst
neoplasms and solid pseudopapillary neoplasms are
considerably more frequent among women, and benign
tumors have been found to be more prevalent than
serous cystadenomas (42). Two Norwegian papers that
investigated pancreatic cancer in female patients high-
lighted statistically significant correlations between
neoplasia and age at menopause, breastfeeding, and
parity after adjusting for breastfeeding (43,44).

Considering everything discussed, we think it
important to mention some aspects of demography,
clinical evolution, and complications that can occur
during an ACP episode. First, males are predominant
in ACP incidence, as found by some studies (45,46),
and black people have been found to be more prone to
developing this disease (46). As such, we emphasize
that in our population, most patients were Caucasian.
Some factors that seem to be connected with ACP
severity include older age, the presence of other 
underlying pathologies, and weight loss, with alcohol
consumption being tied to lower severity in other 
studies (46).

In addition to these aspects, in one study, interstitial
pancreatitis was the most common form during ACP
attacks (developed in 51% of cases) (45), similar to AP
cases (47), and another team of researchers found that
pseudocysts appeared as the morphological type in
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41.8% of the cases (15). In a study comparing develop-
ments in both AP and CP, the most affected by both 
diseases were men, and the most prevalent etiology was
alcohol-related, although AP has other etiologies that
are found in a fairly significant proportion (48).
Outlining pancreatic cancer and the risk of developing
such a pathology, it has been established that both AP
and CP increase the chance of pancreatic neoplasia and
pancreatic abnormalities, but a fairly recent study
demonstrated a greater likelihood of an extended and
increased risk of malignant transformation of the 
pancreas (49). In the same paper, women who had CP
with AP were at a higher risk of pancreatic cancer.
Further research is essential for advancing studies on
biomarkers and risk factors that could predict the 
probability of ACP. Moreover, a thorough investigation
of the pathophysiological mechanism of the disease is
required.

Conclusion

As far as we know, this is probably one of the first 
studies to be conducted after a clear definition of ACP
was made to measure the direction and magnitude of
the risk factor associations. Our results were expected
in regard to our clinical practice and the previous 
literature published on ACP, CP, and AP. Males with
pancreatic abnormalities are at risk of developing ACP,
and strategies to prevent this might improve the QoL
of CP patients.
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