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Purpose of review

Idiopathic recurrent acute pancreatitis (IRAP) is a clinically relevant condition with a high likelihood of
progression to chronic pancreatitis (CP) in 20–50% of patients. This review outlines the importance of early
diagnosis of IRAP and potential upcoming therapies to halt disease progression. It highlights a potential
therapeutic window in the natural history of IRAP.

Recent findings

Despite advancements in diagnostic modalities, identifying a definitive aetiology remains challenging in a
significant proportion of cases. Current approaches emphasize structured, stepwise evaluation including
metabolic, genetic, and structural factors. Emerging therapies aim to target inflammation, trypsin activation,
and pancreatic fibrosis.

Summary

While diagnostic tools have improved, therapeutic options remain limited in IRAP. Early identification of
modifiable risk factors, use of advanced imaging, and application of evolving treatment strategies may offer
an opportunity to prevent the transition from IRAP to CP. Future research must focus on validating disease-
modifying treatments and optimizing individualized management strategies.
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INTRODUCTION
Recurrent acute pancreatitis (RAP) is defined as “a
syndrome of multiple distinct acute inflammatory
episodes involving the pancreas in individuals with
genetic, environmental, metabolic, biologic, and/or
other risk factors, who experienced two or more
episodes of acute pancreatitis, separated by at least
3 months” [1]. A three-month time has been arbi-
trarily taken to demonstrate the resolution of pan-
creatitis between two episodes. Patients with AP who
develop local complications may have pain and
elevated amylase during recovery and should be
differentiated from RAP.

RAP has an estimated annual incidence of 8–10
per 100 000 and prevalence of 110–140 per 100 000)
[2&]. Most common aetiologies are alcohol and gall-
stones which are treatable causes while 10–26.8% are
idiopathic [3–5]. Despite advancement in the diag-
nostic modalities, the incidence of “idiopathic RAP”
has not decreased. In a systematic review, the recur-
rence rate following a first attack of acute pancreatitis
(AP) was estimated at around 20%, with the risk of
progression from RAP to CP reaching approximately
35% [6&] (Fig. 1). The recurrence rates are higher with

a predilection to develop CP in up to 20–50%
[7&,8,9&] in patients with idiopathic RAP.

Understanding the pathophysiological mecha-
nisms, optimizing diagnostic algorithms, and devel-
oping targeted therapies early in the disease course
are crucial for improving outcomes in these patients.
Idiopathic recurrent acute pancreatitis (IRAP) should
not be viewed as a benign or self-limited condition.
Rather, it represents an early phase in the natural
history of chronic pancreatitis (CP), offering a
unique surveillance and therapeutic window for dis-
ease-modifying interventions. This review aims to
provide a comprehensive overview of current prac-
tices in diagnosing and managing RAP, as well as
explore emerging advancements in the field.
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NATURAL HISTORY OF IDIOPATHIC
RECURRENT ACUTE PANCREATITIS
Progression from a structurally normal pancreas to
CP has been reported in approximately 4% to 36% of
patients with RAP [10–12,13&&,14]. A meta-analysis
showed that 10% of patients with first episode of AP
develop RAP and 36% of individuals with RAP even-
tually developed chronic disease [6&], and that
patients with RAP had a threefold increased risk of
progression to CP compared to those with only a
single episode of acute pancreatitis (AP) [15] (Fig. 2).

A comprehensivemeta-analysis involving 17 849
patients across 36 studies found a 21% recurrence
rate following a first episode of AP [16]. Subgroup
analysis by aetiology revealed recurrence risks of 14%
for gallstone-induced, 30% for alcohol-related and
hyperlipidaemia-induced, and 25% for idiopathic
pancreatitis. Treating the underlying cause markedly
reduced recurrence – from 14% to 4% in biliary and
30% to 6% in alcohol-induced pancreatitis [17]. In
another study, recurrent pancreatitis developed in
12% with biliary, 24% with alcoholic and 25% with
idiopathic AP. Over a median follow-up of 58
months, CP occurred in 3%, 16%, and 10% following
biliary, alcohol, and idiopathic AP [18&&].

The severity of recurrent episodes of pancreatitis
are usually mild, though the sentinel episode might
be severe. Severe first episode has higher risk of
progression to CP especially in alcoholics [13&&,14].

ETIOLOGICAL EVALUATION OF
IDIOPATHIC RECURRENT ACUTE
PANCREATITIS
After alcohol and gallstones have been ruled out,
patients with RAP need evaluation before they are
labelled as nAnB IRAP (nonalcoholic nonbiliary
IRAP) [1].

MICROLITHIASIS
Microliths have been defined as gallstones<3mm in
size. A cut-off of 3mm has been chosen as trans-
abdominal ultrasound (USG) can detect gallstones
>3mm in size. Recent study differentiate between
biliary sludge as hyperechoicmaterial without acous-
tic shadowing and microlith as echo rich calculus of
� 5mm with acoustic shadowing [19]. Studies have
shown that up to 92% of patients initially suspected
to have microlithiasis developed detectable gall-
stones on follow-up USG [20], and 75% progressed
to gallstone formation in another cohort [21]. Endo-
scopic ultrasound (EUS) remains the most sensitive
modality, detecting microliths in up to 96% of cases
[22].

The reported prevalence of microlithiasis in IRAP
ranges between 10% and 13% [9&,23]. It should be
considered a likely aetiology only if liver enzymes are
elevated within 24–48h of symptom onset, mimick-
ing biliary pancreatitis. Ross et al. described that
patients with cholesterol crystals on bile microscopy
often formed gallstones within 6months, supporting
a cause-effect relationship. Conversely, lack of gall-
stone formation over this period makes microlithia-
sis an unlikely contributor [20]. There is no role of
empirical cholecystectomy in the absence of stone or
microlith in patients with IRAP.

KEY POINTS

� Idiopathic recurrent acute pancreatitis (IRAP) carries a
significant risk of progression to chronic pancreatitis in
20–50% of patients.

� Endoscopic ultrasound and MRI may be helpful in ruling
out microlithiasis, small ampullary tumour and
congenital anomalies such as pancreas divisum.

� Approximately 40–50% patients have associated
genetic mutation in SPINK1, CFTR, PRSS1, CTRC and
CPA1 gene. Genetic testing may be considered in
select patients but offers limited therapeutic benefit in
routine clinical practice.

� Novel therapies targeting trypsin activation, interleukin-
6 signalling, and pancreatic fibrosis are under early
investigation.

� Timely intervention during the therapeutic window in
IRAP may help prevent long-term pancreatic damage
and progression to chronic disease.

FIGURE 1. Concept of “therapeutic window” in the RAP to
CP progression. CP, chronic pancreatitis; RAP, recurrent
acute pancreatitis.
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PANCREATIC DIVISUM
Pancreatic divisum (PD) is the most common con-
genital anomaly of the pancreas, occurring in 5–14%
of the general population, including the Indian pop-
ulation [24]. Its role in pathogenesis of RAP remains
controversial. Some argue that PD contributes to RAP
by causing functional obstruction of pancreatic
secretions due to inadequate drainage through the
minor papilla. The proponents suggest that the fre-
quency of PD is much higher in patients with IRAP
than that in the general population. Gonoi et al.
recently demonstrated a significantly higher preva-
lence of PD among patients with IRAP, reporting a
rate of 33% compared to just 2.6% in healthy indi-
viduals [25]. However, the pathogenic role of PD
remains debated. Critics highlight that PD is often
an incidental, asymptomatic finding in the general
population [20], and clinical response to endoscopic
therapy such as minor papilla sphincterotomy is
inconsistent and frequently suboptimal. Recent
results of SHARP trial show no benefit of minor
papilla sphincterotomy to prevent recurrence of pan-
creatitis [26&].

Genetic mutations especially SPINK1 and CFTR
gene have been shown to be associated with PD and
RAP. A study showed no increased prevalence of PD
in IRAP compared to healthy controls or alcohol-
related pancreatitis patients but the PD prevalence
was significantly higher in patients with CFTRmuta-
tions [27–28]. These findings suggest that PD alone is
not sufficient to cause RAP, but when combined with
genetic susceptibility, it may increase the risk of
disease progression.

SPHINCTER OF ODDI DYSFUNCTION
Sphincter of Oddi dysfunction (SOD) was previously
thought to be responsible for 35–65% of recurrent
acute pancreatitis [29–33] cases. SOD is characterized
by increased basal sphincter pressure, affecting the
biliary, pancreatic, or both segments [34]. Higher
basal sphincter pressure gradients between the

common bile duct (CBD) and duodenum suggest a
potential role of sphincter dysfunction in RAP.

Types of SOD:

(1) Type 1 SOD:Also knownas papillary stenosis leads
to persistent biliary/pancreatic duct obstruction.

(2) Type 2 SOD: The diagnosis requires documenta-
tion of sphincter dysfunction and its clinical
significance is uncertain.

(3) Type 3 SOD: It has now been reclassified as
functional pain under the Rome IV consensus.

In patients with SOD1 endoscopic sphincterot-
omy (ES) should be considered. However, abnormal
manometry did not translate into clinical improve-
ment after ES [35]. The role of ES is controversial in
Type 2 SOD. In a randomized controlled trial, biliary
sphincterotomy was equally effective as dual biliary
and pancreatic sphincterotomy [7&]. There is no
benefit from sphincterotomy in Type 3 SOD as
shown in the EPISOD trial [36&&].

ABNORMAL BILIO-PANCREATIC DUCT
UNION
Abnormal bilio-pancreatic duct union (ABPDU) is
present in 1.5%–3% of healthy individuals [37]. In
ABPDU, there is anomalous union of the pancreatic
and bile ducts outside the duodenal wall with a long
common channel �15mm. This may lead to reflux
of bile into the pancreatic duct leading to acute
pancreatitis.

ANNULAR PANCREAS
Annular pancreas is a congenital anomaly due to
failure of rotation of the ventral bud. This results
in a band of pancreatic tissue encircling the second
part of the duodenum. It may cause duodenal
obstruction particularly when it is complete in chil-
dren. It has been considered as a cause of RAP but the
association is weak.

FIGURE 2. Natural history after the first attack of acute pancreatitis.

Idiopathic recurrent acute pancreatitis Singh et al.
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CHOLEDOCHOCELE
There is cystic dilatation of lower end of bile duct
whichmay cause obstruction to pancreatic flow. The
treatment involves endoscopic sphincterotomy and
deroofing.

PANCREATICOBILIARY TUMOURS
Pancreatic tumours can present as recurrent acute
pancreatitis, especially in older patients (>50years).
Despite advances in imaging, smaller lesions may be
missed by cross-sectional imaging (CT scan or MRI).
Endoscopic ultrasound has a high sensitivity for the
detection of small lesions (<2cm), and hence is rec-
ommended for evaluation of unexplained pancreati-
tis, especially in patients aged 50years or older [38].

METABOLIC FACTORS
HTG, especially when serum triglyceride levels
exceed 1000mg/dl, is a recognized cause of both
AP and RAP. It contributes to 1–7% of pancreatitis
cases [39]. Genetic predisposition may amplify risk; a
study involving 126 HTG patients found that 10.3%
carried CFTR mutations, and the mutation was more
prevalent in patients who developed pancreatitis
(26.1% vs. 1.3%; P < 0.0001) [40].

Recent studies have shown that newer therapies
with an antisense oligonucleotide targeting messen-
ger RNA for apolipoprotein C-III (APOC3), such as
volanesorsen and olezarsen have been shown to
reduce the recurrence of pancreatitis which is con-
comitant with reduction in triglyceride levels
[41&&,42&&]. Although rare, hypercalcemia is a treat-
able metabolic cause of RAP. Importantly, calcium
levels may be spuriously normal during an acute
attack, so measurement in the quiescent phase is
essential. Workup includes serum PTH levels and
neck ultrasound, and if needed, a Tc-99m sestamibi
scan to localize parathyroid adenomas.

GENETIC FACTORS IN RECURRENT ACUTE
PANCREATITIS

Inheritance patterns

RAPmay follow various genetic inheritance patterns.
The most recognized is autosomal dominant inher-
itance, often linked to gain-of-function mutations in
the PRSS1 gene on chromosome 7q35 [43]. This gene
encodes cationic trypsinogen (trypsin-1), a precursor
of the digestive enzyme trypsin. Around 10% of
Western Caucasian children with RAP carry a patho-
genic PRSS1 variant [44,45].

Variants in SPINK1, which encodes a pancreatic
trypsin inhibitor, are also implicated in RAP and CP.

Both homozygous and heterozygous mutations may
predispose to disease, though the latter often act as
modifiers, increasing susceptibility when combined
with other risk factors [46].

Additional genes involved include CFTR, CTRC,
CPA1 andCLDN2/MORC4, which regulate pancreatic
enzyme activity and stress responses [47&&].

The common molecular mechanism involves
dysregulated trypsin activation. Premature conver-
sion of trypsinogen to trypsin within the pancreas
leads to autodigestion and inflammation. Normally,
protective mechanisms like trypsin inhibition exist,
but mutations in genes such as SPINK1 and CTRC
may impair these defences [48].

WHEN TO OFFER GENETIC TESTING?
Genetic testing may be offered to the following sub-
set of patients.

(1) First episode of idiopathic acute pancreatitis if:
(a) Age <18 years
(b) Family history of pancreatitis

(2) Idiopathic recurrent AP

However, routine genetic testing may cause
unnecessary psychological burden on the patients
without giving the advantage of any therapeutic
benefit as of now. Genetic testing may help avoid
unnecessary investigations for the etiological work-
up. The option of genetic testing should be discussed
with the patient and family before it is ordered.

DIAGNOSTIC APPROACH TO
NONALCOHOLIC, NONBILIARY
IDIOPATHIC RECURRENT ACUTE
PANCREATITIS
A comprehensive clinical assessment is crucial in
evaluating patients with nonalcoholic, nonbiliary
idiopathic recurrent acute pancreatitis (nAnB IRAP).
This starts with a detailed history and physical exam,
focusing on medication use, alcohol and tobacco
consumption, and family history of pancreatic or
lipid metabolism disorders, including congenital
hyperlipidemia. Investigations are typically organ-
ized into three phases (Table 1).

PHASE 1 INVESTIGATIONS
Routine serum chemistries should include serum
calcium and fasting triglyceride levels. While TG
may be transiently elevated in alcoholic pancreatitis,
a level>1000mg/dl supports hypertriglyceridemia as
the cause. These tests should be repeated once the
acute episode resolves.

Pancreas
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Liver function tests (LFTs) are key for diagnosing
biliary causes, even if transabdominal ultrasound is
negative for gallstones. ALT >3� ULN and bilirubin
>3mg/dl, which normalize within 2–3days, strongly
suggest a biliary aetiology. An ALT >150IU/l has
shown 96% sensitivity for biliary pancreatitis [49].

If aetiology remains unclear after Phase 1, the
diagnosis is nAnB IRAP, and Phase 2 investigations
are warranted.

Imaging: A repeat abdominal ultrasound after
recovery (usually at 3months) may detect gallstones
missed initially. CECT can help identify pancreatic
calcifications, ductal dilatation, tumours, or compli-
cations of RAP.

PHASE II INVESTIGATIONS ENDOSCOPIC
ULTRASOUND
It has now become the investigation of choice in
nAnB IRAP, particularly effective in detecting micro-
lithiasis, small neoplasms, congenital anomalies, and
early CP. It has high sensitivity (up to 96%) for
microliths and a negative predictive value of
95.4% for common bile duct stones [50]. EUS also
outperforms other modalities in identifying small
periampullary tumours. In RAP without overt chron-
icity on CT or MRCP, EUS is valuable in diagnosing
early CP.

For optimal results, EUS should be delayed 6–8
weeks after mild to moderate acute pancreatitis to
avoid confounding inflammation. If peripancreatic
collections are present, EUS should be postponed
until resolution.

ERCP has no diagnostic role; its use is limited to
therapeutic indications such as choledocholithiasis
or choledochocoele [51].

MRCP is anoninvasive tool for imaging thebiliary
and pancreatic ducts. It can detect neoplasms, con-
genital anomalies like pancreas divisum, and bile duct
stones. Secretin-enhanced MRCP (S-MRCP) improves
ductal visualization, aiding early CP and pancreas
divisum diagnosis with superior sensitivity over

standard MRCP [52]. Both EUS and MRCP are often
required to evaluate the aetiology and assess for CP.

Phase III investigations: Genetic testing may be
considered in those with a family history or subtle CP
features, though its clinical utility is limited. Sweat
chloride testing is done when cystic fibrosis is sus-
pected. Serum autoantibodies are generally not help-
ful; autoimmune pancreatitis is pathophysiologically
and clinically distinct from IRAP and should not be
routinely screened with IgG4.

FUTURE DIRECTIONS IN NONALCOHOLIC,
NONBILIARY IDIOPATHIC RECURRENT
ACUTE PANCREATITIS DIAGNOSIS AND
MANAGEMENT
RAP remains a significant clinical challenge, often
progressing to CP. Emerging research should focus
on novel diagnostic and therapeutic strategies,
including artificial intelligence (AI), inflammatory
biomarkers, epigenetics, and targeted therapies.

EMERGING THERAPIES IN RECURRENT
ACUTE PANCREATITIS AND EARLY
CHRONIC PANCREATITIS

Targeting inflammation and acinar cell injury

Rationale
The early stages of RAP and CP are driven by

repetitive acinar cell injury, intra-acinar activation of
trypsinogen, and an amplified inflammatory cascade
[53]. These mechanisms contribute to sustained
immune activation and predispose to progressive
fibrosis, if unchecked.

Emerging therapies
A. Trypsin inhibitors
Camostat mesylate: It is a serine protease inhibitor

that blocks intrapancreatic trypsinogen activation.
Studies from Japan demonstrate its efficacy in alle-
viating pain and slowing progression in early CP [54].
However, a recent phase II randomized controlled

Table 1. Level of investigations in a case of recurrent acute pancreatitis

Level I Level II Level III

Serum calcium EUS Sweat chloride level (young patients)

Fasting lipids (triglycerides) MRCP Genetic mutational analysis (PRSS1, SPINK 1, CFTR, CTRC, CPA1)

Liver function tests (ALT) within 48 h of AP

Trans-abdominal USG abdomen

CECT scan of the abdomen

Idiopathic recurrent acute pancreatitis Singh et al.

1531-7056 Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved. www.co-gastroenterology.com 365

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.



trial did not show improvement in pain score in
patients with chronic pancreatitis [55&].

B. Cathepsin B inhibitors
Cathepsin B mediates pathological trypsinogen

activation. Knockout studies in mice have shown
protection from pancreatitis but there are no studies
in humans [56].

C. Interleukin-6 inhibition
Interleukin-6 (IL-6) has been implicated as a key

mediator of inflammation in AP [57]. Some authors
have shown its importance in RAP andCP also [58]. A
randomized trial is ongoing in Denmark to show the
benefit of IL-6 inhibition by Tocilizumab to prevent
frequent episodes in IRAP [59].

Targeting pancreatic stellate cells and
fibrogenesis

Rationale
Pancreatic stellate cells are key mediators of fib-

rosis in CP. Repeated injury and inflammation stim-
ulate PSC activation, leading to excessive extracellular
matrix (ECM) production. Targeting PSCs offers a
potential to reverse or prevent fibrosis (Fig. 3).

Emerging therapies

(1) Pirfenidone: It is an antifibrotic agent approved
for idiopathic pulmonary fibrosis. It suppresses
TGF-β1 and collagen production in activated
PSCs. Preclinical studies demonstrate reduced
fibrosis in experimental models of CP [60].

(2) Nintedanib: It is a tyrosine kinase inhibitor
used in pulmonary fibrosis. It has shown
potential in suppressing PSC activation and
ECM deposition in early experimental pancrea-
titis [61].

(3) Vitamin A-coupled siRNANanoparticles (VA-lip-
siRNAgp46): It is a novel delivery system target-
ing gp46, a chaperone protein critical for colla-
gen secretion in PSCs. Vitamin A allows selective
uptake by PSCs. In a rat model, this therapy
significantly reduced fibrosis and stellate cell
activation [62].

CONCLUSION
IRAP represents a distinct disease entity with high
chance to progression to CP. Effective management
of patients with RAP involves early identification of
risk factors such as genetic mutation, metabolic
abnormalities and occult tumours, along with timely
intervention to prevent progression to chronic pan-
creatitis. Targeting acinar injury and fibrogenesis
within the therapeutic window, emerging therapies
like trypsin and stellate cell inhibitors offer promis-
ing disease-modifying potential. Multidisciplinary
care and personalized treatment strategies are key
to optimizing long-term outcomes.
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FIGURE 3. Newer therapies during the window period in managing RAP and early CP. Nintedanib and pirfenidone are
antifibrotic agents that target the pancreatic stellate cells. Camostat mesylate is an oral trypsin inhibitor. CP, chronic
pancreatitis; RAP, recurrent acute pancreatitis.

Pancreas

366 www.co-gastroenterology.com Volume 41 � Number 5 � September 2025

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.



Financial support and sponsorship
S.J.M. and P.K.G. are funded by Indian Council of Med-
ical.

Research for projects. P.K.G. has J.C. Bose fellowship
from Department of Science and Technology.

Conflicts of interest
There are no conflicts of interest.

REFERENCES AND RECOMMENDED
READING
Papers of particular interest, published within the annual period of review, have
been highlighted as:
& of special interest
&& of outstanding interest

1. Jagannath S, Garg PK. Recurrent acute pancreatitis: current concepts in the
diagnosis and management. Curr Treat Options Gastroenterol 2018; 16:
449–465.

2.
&

Machicado JD, Yadav D. Epidemiology of recurrent acute and chronic pan-
creatitis: similarities and differences. Dig Dis Sci 2017; 62:1683–1691.

Comparative epidemiology of RAP and CP enhances clinical differentiation.
3. ZhangW, Shan HC, Gu Y. Recurrent acute pancreatitis and its relative factors.

World J Gastroenterol 2005; 11:3002–3004.
4. Gao YJ, Li YQ,WangQ, et al.Analysis of the clinical features of recurrent acute

pancreatitis in China. J Gastroenterol 2006; 41:681–685.
5. Gullo L, Migliori M, Pezzilli R, et al. An update on recurrent acute pancreatitis:

data from five European countries. Am J Gastroenterol 2002; 97:1959–
1962.

6.
&

Sankaran SJ, Xiao AY, Wu LM, et al. Frequency of progression from acute to
chronic pancreatitis and risk factors: a meta-analysis. Gastroenterology 2015;
149:1490–1500.

Large meta-analysis highlighting predictors of CP evolution.
7.
&

Cote GA, Imperiale TF, Schmidt SE, et al. Similar efficacies of biliary, with or
without pancreatic, sphincterotomy in treatment of idiopathic recurrent acute
pancreatitis. Gastroenterology 2012; 143:1502–1509. e1.

Questions the added value of pancreatic sphincterotomy.
8. Das R, Clarke B, Tang G, et al. Endoscopic sphincterotomy may not alter the

natural history of idiopathic recurrent acute pancreatitis. Pancreatology 2016;
16:770–777.

9.
&

Garg PK, Tandon RK, Madan K. Is biliary microlithiasis a significant cause of
idiopathic recurrent acute pancreatitis? A long-term follow-up study. Clin
Gastroenterol Hepatol 2007; 5:75–79.

Prospective cohort study demonstrating low incidence of RAP in microliths.
10. Lankisch PG, Breuer N, Bruns A, et al. Natural history of acute pancreatitis: a

long-term population-based study. Am J Gastroenterol 2009; 104:
2797–2805.

11. Takeyama Y. Long-term prognosis of acute pancreatitis in Japan. Clin Gastro-
enterol Hepatol 2009; 7 (Suppl):S15–S17.

12. N⊘jgaard C, Becker U, Matzen P, et al. Progression from acute to chronic
pancreatitis: prognostic factors, mortality, and natural course. Pancreas 2011;
40:1195–1200.

13.
&&

Yadav D, O’Connell M, Papachristou GI. Natural history following the first
attack of acute pancreatitis. Am J Gastroenterol 2012; 107:1096–1103.

Large prospective cohort study discussing natural history after first episode of
acute pancreatitis
14. Cavestro GM, Leandro G, Di Leo M, et al. A single-centre prospective cohort

study of the natural history of acute pancreatitis. Dig Liver Dis 2015; 47:
205–210.

15. Gagyi EB, Teutsch B, Veres DS, et al. Incidence of recurrent and chronic
pancreatitis after acute pancreatitis: a systematic review and meta-analysis.
Ther Adv Gastroenterol 2024; 17:17562848241230961.

16. Jha RK. Pancreatitis after first episode of acute pancreatitis in relation to
etiology and severity: a systematic review, meta-analysis and meta-regression
analysis. J Gastroenterol Hepatol 2023; 38:1718–1733.

17. Li S, Gao L, Gong H, et al. Recurrence rates and risk factors for recurrence
after first episode of acute pancreatitis: a systematic review and meta-analysis.
Eur J Intern Med 2023; 116:72–81.

18.
&&

Ahmed Ali U, Issa Y, Hagenaars JC, et al. Risk of recurrent pancreatitis and
progression to chronic pancreatitis after a first episode of acute pancreatitis.
Clin Gastroenterol Hepatol 2016; 14:738–746.

Prospective cohort study highlighting progression to CP after RAP.
19. Żorniak M, Sirtl S, Beyer G, et al. Consensus definition of sludge and

microlithiasis as a possible cause of pancreatitis. Gut 2023; 72:1919–1926.
20. Ros E, Navarro S, Bru C, et al. Occult microlithiasis in ’idiopathic’ acute

pancreatitis: prevention of relapses by cholecystectomy or ursodeoxycholic
acid therapy. Gastroenterology 1991; 101:1701–1709.

21. Lee SP, Nicholls JF, Park HZ. Biliary sludge as a cause of acute pancreatitis. N
Engl J Med 1992; 326:589–593.

22. Dahan P, Andant C, L�evy P, et al. Prospective evaluation of EUS and bile
microscopy in cholecystolithiasis. Gut 1996; 38:277–281.

23. Wilcox CM, Seay T, Kim H, et al. Prospective EUS-based evaluation of
idiopathic pancreatitis: causes, therapy response, and outcomes. Am J
Gastroenterol 2016; 111:1339–1348.

24. Sahni D, Jit I, Harjeet. Gross anatomy of the pancreatic ducts in North Indians.
Trop Gastroenterol 2001; 22:197–201.

25. Gonoi W, Akai H, Hagiwara K, et al. Pancreas divisum as a predisposing
factor for chronic and recurrent idiopathic pancreatitis. Gut 2011; 60:
1103–1108.

26.
&

Wilcox M, Seay T, Kim H, Varadarajulu S. The recurrence of acute
pancreatitis is high despite endoscopic therapy in patients with recurrent
pancreatitis and pancreas divisum. Gastroenterology 2012; 142 (Suppl 1):
S-315.

Highlights risk of recurrence of pancreatitis after minor papilla sphincterotomy in
pancreas divisum.
27. Garg PK, Khajuria R, Kabra M, et al. SPINK1 and CFTR polymorphisms in

pancreas divisum with idiopathic pancreatitis. J Clin Gastroenterol 2009; 43:
848–852.

28. Bertin C, Pelletier AL, Vullierme MP, et al. Pancreas divisum is not a cause of
pancreatitis by itself but acts with genetic mutations. Am J Gastroenterol
2012; 107:311–317.

29. Coyle WJ, Pineau BC, Tarnasky PR, et al. Evaluation of unexplained
pancreatitis using ERCP, manometry, and EUS. Endoscopy 2002; 34:
617–623.

30. Fazel A, Geenen JE, MoezArdalan K, et al. Intrapancreatic ductal pressure in
sphincter of Oddi dysfunction. Pancreas 2005; 30:359–362.

31. Elta GH. Sphincter of Oddi dysfunction and bile duct microlithiasis in idio-
pathic pancreatitis. World J Gastroenterol 2008; 14:1023–1026.

32. Fischer M, Hassan A, Sipe BW, et al. ERCP and manometry findings in
idiopathic pancreatitis. Pancreatology 2010; 10:444–452.

33. Guelrud M, Mendoza S, Vicent S, et al. Sphincter of Oddi pressure in patients
with gallstones and RAP. J Clin Gastroenterol 1983; 5:37–41.

34. Gong JQ, Ren JD, Tian FZ, et al. Management of SOD based on a new
classification. World J Gastroenterol 2011; 17:385–390.

35. Sherman S, Ruffolo TA, Hawes RH, et al. Complications of endoscopic
sphincterotomy in SOD. Gastroenterology 1991; 101:1068–1075.

36.
&&

Cotton PB, Durkalski V, Romagnuolo J, et al. Endoscopic sphincterotomy for
SOD: EPISOD trial. JAMA 2014; 311:2101–2109.

Landmark trial refuting ES efficacy in SOD Type 3.
37. Sugiyama M, Atomi Y, Kuroda A. Pancreatic disorders with anomalous

pancreaticobiliary junction. Surgery 1999; 126:492–497.
38. Munigala S, Kanwal F, Xian H, et al. Increased risk of pancreatic adenocarci-

noma after AP. Clin Gastroenterol Hepatol 2014; 12:1143–1150.
39. Fortson MR, Freedman SN, Webster PD 3rd. PD 3rd. Clinical assessment

of hyperlipidemic pancreatitis. Am J Gastroenterol 1995; 90:2134–
2139.

40. Chang YT, Chang MC, Su TC, et al.CFTR mutation and TNF polymorphism in
hyperlipidemic pancreatitis. Clin Chem 2008; 54:131–138.

41.
&&

Stroes ESG, Alexander VJ, Karwatowska-Prokopczuk E, et al. Olezarsen,
acute pancreatitis, and familial chylomicronemia syndrome. N Engl J Med
2024; 390:1781–1792.

Novel APOC3 antisense agent reduces RAP recurrence.
42.
&&

Alexander VJ, Karwatowska-Prokopczuk E, Prohaska TA, et al. Volanesorsen to
prevent AP in hypertriglyceridemia. N Engl J Med 2024; 390:476–477.

Groundbreaking therapy for HTG-associated IRAP.
43. Whitcomb DC, Preston RA, Aston CE, et al. Gene mutations in hereditary

pancreatitis. Gastroenterology 1996; 110:1737–1748.
44. Abu-El-Haija M, Valencia CA, Hornung L, et al. Genetic variants in acute,

recurrent, and chronic pancreatitis in children. Pancreatology 2019; 19:
535–541.

45. Vue PM, McFann K, Narkewicz MR. Genetic mutations in pediatric pancrea-
titis. Pancreas 2016; 45:992–996.

46. Midha S, Khajuria R, Shastri S, et al.Genetic susceptibility in idiopathic chronic
pancreatitis in India. Gut 2010; 59:800–807.

47.
&&

Singh VK, Yadav D, Garg PK. Diagnosis and management of chronic pan-
creatitis: a review. JAMA 2019; 322:2422–2434.

Insights into genetics of chronic pancreatitis.
48. Whitcomb DC. Genetic aspects of pancreatitis. Annu Rev Med 2010; 61:

413–424.
49. Tenner S, Dubner H, Steinberg W. Predicting gallstone pancreatitis with lab

parameters: a meta-analysis. Am J Gastroenterol 1994; 89:1863–1866.
50. Amouyal P, Palazzo L, Amouyal G, et al. Endosonography for diagnosis of

extrahepatic cholestasis. Lancet 1989; 2:1195–1198.
51. Ribeiro IB, do Monte Junior ES, Miranda Neto AA, et al. Pancreatitis after

ERCP: a narrative review. World J Gastroenterol 2021; 27:2495–2506.
52. Wan J, Xiao AY,Wu LM, et al.Comparison of EUSwith MRCP in idiopathic AP:

a meta-analysis. Gastrointest Endosc 2018; 87:1180–1188.
53. Bopanna S, Nayak B, Prakash S, et al. Oxidative stress in idiopathic RAP.

Pancreatology 2017; 17:529–533.
54. Gibo J, Ito T, Kawabe K, et al.Camostat mesilate inhibits pancreatic fibrosis via

monocyte and PSC activity. Lab Invest 2005; 85:75–89.

Idiopathic recurrent acute pancreatitis Singh et al.

1531-7056 Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved. www.co-gastroenterology.com 367

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.



55.
&

Ramsey ML, Nuttall J, Hart PA. TACTIC Investigative Team. Phase 1/2 trial of
NI-03 in chronic pancreatitis. Trials 2019; 20:501.

Evaluates camostat in humans for disease modification.
56. Sendler M, Maertin S, John D, et al. Cathepsin B activity induces apoptosis in

pancreatic acinar cells. J Biol Chem 2016; 291:14717–14731.
57. Jain S, Midha S, Mahapatra SJ, et al. Interleukin-6 significantly improves

predictive value of systemic inflammatory response syndrome for predicting
severe acute pancreatitis. Pancreatol 2018; 18:500–506.

58. Hagn-Meincke R, Yadav D, Andersen DK, et al. Immune signatures in CP with
and without prior AP. Pancreatology 2024; 24:384–393.

59. Hagn-Meincke R, Fr⊘kjær JB, Drewes AM, et al. Tocilizumab for Painful
Chronic Pancreatitis (TOPAC trial): Protocol for a phase 2 randomized,
placebo-controlled, double-blind, investigator-initiated trial. Pancreatology
2025; 25:343–352.

60. Bava E, George J, Iyer S, et al. Pirfenidone ameliorates CP via immune and
cytokine modulation. Pancreatology 2022; 22:296–305.

61. Han C, Wang L, Dong Z, et al. Nintedanib reduces PSC activation via JAK/
STAT3 and ERK1/2. Dig Dis Sci 2023; 68:4229–4242.

62. Ishiwatari H, Sato Y, Murase K, et al. Treatment of pancreatic fibrosis with
siRNA in vitamin A-coupled liposomes. Gut 2013; 62:1132–1143.

Pancreas

368 www.co-gastroenterology.com Volume 41 � Number 5 � September 2025

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.




