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ABSTRACT
Objective: To determine the etiology of recurrent acute pancreatitis (RAP) in a single tertiary hospital in Thailand. 
Methods: Medical records, imaging and endoscopic data of patients who presented with acute pancreatitis for more 
than once during 2005-2014 were retrospectively reviewed and analyzed.  
Results: There were 66 RAP patients over the 10-year period. Majority (69.7%) were men. Mean age was 47 ± 19 
years. Thirty percent smoked and 48% drank significant alcohol (defined as ethanol >80 g/day for >5 years). Liver 
function test, serum triglyceride and calcium were done in every case. Ultrasonography, computed tomography and 
endoscopic ultrasonography were performed in 54.5%, 53.0% and 33.3%, respectively. Genetic studies (PRSS1 and 
SPINK1 mutations) were performed in 9 patients (13.6%) and mutations were found for PRSS1 in 1 and SPINK1 in 
2 patients. Alcohol was the most common etiology of RAP (40.9%), followed by biliary stone (27.3%), all of which 
were macrolithiasis. ICP was the third most common cause (9.1%) and hereditary pancreatitis was diagnosed in 1 
patient (1.5%). Seventeen patients (25.7%) had miscellaneous etiologies and 2 (3.0%) finally had idiopathic recurrent 
acute pancreatitis (IRAP). More than half (61%) of patients with RAP from macrolithiasis were associated with 
delayed cholecystectomy after sentinel gallstone pancreatitis.
Conclusion: The most common etiologies of RAP in order were alcohol, macrolithiasis and ICP. Among RAP 
patients from macrolithiasis, the main cause was delayed cholecystectomy after sentinel gallstone pancreatitis.
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INTRODUCTION
	 Recurrent acute pancreatitis (RAP) is a clinical 
entity characterized by recurrent episodes of acute 
pancreatitis.1 RAP is a spectrum of pancreatitis lying 
between acute pancreatitis (AP) and chronic pancreatitis 
(CP). Uncontrolled or severe RAP increases the risk of 
developing CP according to the sentinel acute pancreatitis 
event (SAPE) theory.2,3 The key message of this theory is that 
during episodes of AP, cytokines from the inflammatory 
cells will activate the pancreatic stellate cells. The activated 
pancreatic stellate cells have fibroblastic phenotypes  
and thus, are the precursor of pancreatic fibrosis. Repeat 
attacks of AP from any cause, alcohol consumption 
and smoking will accelerate this process and drive the 

pancreas into CP.4 The recent mechanistic definition of 
CP also endorsed the SAPE theory and the importance 
of RAP in the development of CP.5 From these reasons, 
proper searching for the etiology of RAP, treating and 
preventing the recurrence might retard or stop the 
progression to CP.5

	 There are numerous causes of RAP. Unfortunately, 
almost all published series of RAP focused on a subgroup 
of RAP, namely idiopathic recurrent acute pancreatitis 
(IRAP), which refers to the RAP that remains idiopathic 
after ruling out common causes of RAP by conventional 
investigations, such as blood tests, ultrasonography and 
computed tomography. As a result, most published series 
on IRAP reported microlithiasis, sphincter of Oddi 
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dysfunction (SOD) and idiopathic chronic pancreatitis 
(ICP) as the 3 most common causes of IRAP.6 In real 
life practice, we frequently see RAP from alcohol and 
biliary stones. This is because studies on the etiology of 
overall RAP are rare7-11 despite they are very important 
to help diagnose, manage and set up the appropriate 
guideline of RAP in the future. 
	 The aim of this study was to determine the etiology 
of RAP in a single tertiary hospital in Thailand. 

MATERIALS AND METHODS		
	 The present study was conducted in Siriraj  
Hospital, Bangkok, Thailand, under an approval from 
Siriraj Institutional Review Board (Si.206/2015).

Patients	
	 We retrospectively recruited patients over 15 years old, 
who presented with AP and attended our hospital during 
2005-2014. We selected only patients who presented with 
AP twice or more and the duration between the attacks 
was more than 3 months.12 Data from medical records, 
imaging studies and endoscopic data were recorded on 
a standardized case record form including name, age, 
gender, comorbidities, current medications, alcoholic 
drinking, smoking, severity of RAP, number of attacks, 
etiology of RAP, investigations and treatments. In case 
there was no cause of RAP identified and the patients 
never had endoscopic ultrasonography (EUS) done, they 
were asked to undergo EUS, as recommended by some 
experts.13

Definition of the specific etiologies of RAP
	 Significant alcohol drinking was defined by ethanol 
consumption ≥80 g per day for ≥5 years.14 Triglyceride 
level more than 1,000 mg/dL or high calcium level above 
normal were considered etiological factors. Drug-induced 
pancreatitis was diagnosed when the patient took the 
drugs that have been classified as “definite” drug-induced 
pancreatitis15 and already excluded other common 
causes of RAP.14 Other etiologies of AP were diagnosed 
using well-accepted definitions, which were reviewed  
elsewhere.14

Genetic study
	 Genetic study included Protease Serine 1 (PRSS1) 
mutations for hereditary pancreatitis and Serine Protease 
Inhibitor, Kazal type 1 (SPINK1) mutations for ICP. 
Cystic Fibrosis Transmembrane Conductance Regulator 
(CFTR) mutations for ICP were not tested due to the 
unavailability of this test in Thailand.

Statistical analysis
	 Patients’ demographics were presented as number 
and per cent. Continuous variables were presented as 
mean and standard deviation. Data was analyzed using 
SPSS version 22.0. 

RESULTS
Prevalence
	 Over the 10-year period, there were 1,511 patients 
with AP presented to our institute. Of these, 66 patients 
had RAP. Thus, the prevalence of RAP was 4.4% of AP 
patients.

Patients’ demographics
	 Majority of the patients (69.7%) were men with 
a mean age of 47 ± 19 years. The average number of 
attacks were 2.8 times (range 2-5 times). Twenty patients 
(30.3%) smoked and 32 patients (48.4%) drank significant 
amount of alcohol. Detailed characteristics of the studied 
patients were given in Table 1.

Investigations of RAP
	 Liver function test, serum triglyceride and 
serum calcium level were checked in every patient. 
Ultrasonography, computed tomography and EUS were 
performed in 54.5%, 53.0% and 33.3%, respectively. 
Others investigations were magnetic resonance 
imaging/cholangiopancreatography (MRI/MRCP) and  
endoscopic retrograde cholangiopancreatography  
(ERCP). Hepatobiliary scintigraphy was performed in  
1 patient to diagnose the SOD. Genetic study was performed 
in 9 patients (13.6%) and mutations were found for 
PRSS1 in 1 patient and SPINK1 in 2 patients (Table 2). 
No patient required additional EUS in this study.

Etiologies of RAP
	 The etiologies of RAP are shown in Table 3. Alcohol 
was the most common etiology of RAP (40.9%), followed 
by biliary stone (27.3%), all of which were macrolithiasis. 
ICP was the third most common cause (9.1%). Hereditary 
pancreatitis was diagnosed in 1 patient (1.5%). Seventeen 
patients (25.7%) had miscellaneous etiologies including 
hypertriglyceridemia, hypercalcemia, pancreas divisum, 
SOD type 1, intraductal papillary mucinous neoplasm, 
ampullary carcinoma and drugs. Two patients (3.0%) 
were finally defined as IRAP.

RAP from macrolithiasis
	 Of the 18 patients with RAP from macrolithiasis, 11 
(61%) were associated with delayed or no cholecystectomy 
after the sentinel biliary pancreatitis and the median 
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Characteristics	 Number 	 (%)

Gender

	 Male	 46 	 (69.7)

	 Female	 20 	 (30.3)

Age (year), mean ± SD	 47 ± 19

Number of attacks, mean ± SD	 2.8 ± 0.9

Smoking	 20 	 (30.3)

Alcohol

	 ≥ 80 g/day for ≥ 5 years	 32 	 (48.4)

	 < 80 g/day for < 5 years	 5	 (7.6)

Comorbidities

	 Hypertension	 19 	 (28.7)

	 Diabetes	 17 	 (25.7)

	 Hyperlipidemia	 11 	 (16.7)

	 Cerebrovascular disease	 5 	 (7.6)

	 Coronary artery disease	 3 	 (4.5)

	 Others	 23 	 (34.8)

TABLE 1. Demographic characteristics of 66 patients with recurrent acute pancreatitis.

TABLE 2. Investigations of recurrent acute pancreatitis in 66 patients.

Abbreviation: SD = standard deviation

Abbreviations: MRI = magnetic resonance imaging; MRCP = magnetic resonance cholangiopancreatography

Investigations	 Number	 (%)

Liver function test 	 66	 (100)

Serum triglyceride	 66	 (100)

Serum calcium	 66	 (100)

Transabdominal ultrasonography	 36	 (54.5)

Computed tomography	 35	 (53.0)

MRI/MRCP	 8	 (12.1)

Endoscopic retrograde cholangiopancreatography	 17	 (25.8)

Endoscopic ultrasonography	 22	 (33.3)

Hepatobiliary scintigraphy	 1	 (1.5)

Genetic study (PRSS1, SPINK1 mutations)	 9	 (13.6)

duration of recurrence was 120 days (range 90-730 days). 
Other reasons were inadequate work-up for gallstone 
during the sentinel AP (4 patients, 22.2%), recurrent 

stone after cholecystectomy (1 patient, 5.5%) and the 
co-existence of other etiologies during the sentinel AP, 
causing overlooking of gallstones (3 patients, 16.7%).
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TABLE 3. Etiologies of recurrent acute pancreatitis in 66 patients.

Etiology	 Number 	 (%)

Alcohol	 27 	 (40.9)

Biliary stone	 18 	 (27.3)

Idiopathic chronic pancreatitis	 6 	 (9.1)

Hypertriglyceridemia	 4 	 (6.1)

Hypercalcemia	 3 	 (4.5)

Pancreas divisum	 3 	 (4.5)

Sphincter of Oddi dysfunction, type 1	 1 	 (1.5)

Intraductal papillary mucinous neoplasm	 2 	 (3.0)

Ampullary carcinoma	 2 	 (3.0)

Drugs	 2 	 (3.0)

Hereditary pancreatitis	 1 	 (1.5)

Idiopathic recurrent acute pancreatitis	 2 	 (3.0)

DISCUSSION
	 Although there have been plenty of studies and 
systematic reviews on the etiology of AP16, very few 
focused on RAP.7-11 The prevalence of RAP had been 
studied in a few studies,7-11 and the prevalence varied 
between 11-27%. 7-11 A recent meta-analysis of 14 studies 
including 8,492 patients with AP demonstrated a 22% 
prevalence of RAP and 10% prevalence of progression 
to CP.17 The mortality rate of RAP was 6%7, which was 
considerably high. 
	 In the present study, we identified 66 RAP patients 
from 1,511 patients with AP (4.4%) over the 10-year 
period. This number was much lower than the 22% 
prevalence of RAP after AP by the meta-analysis.17 This 
was likely because our institute is the tertiary hospital 
and we did not have a standard protocol for following 
up patients after their first attacks of AP. Thus, we likely 
missed many patients, who might have RAP but were 
not presented or referred to our hospital.
	 In the present study, we demonstrated the 2 most 
common etiologies of RAP to be alcohol (41%) and biliary 
macrolithiasis (27%). The frequencies of these 2 major 
etiologies aligned with the European study7 (alcohol 
57%, biliary stone 25%), the Japanese study10 (alcohol 
38%, biliary stone 11%) and the Chinese study8 (alcohol 
20%, biliary stone 20%), although the numbers may vary 
slightly. These were probably attributed to the ethnicity 
and alcohol drinking habits in the studied population and 
the aggressiveness in the search of biliary etiology. The 
predominant alcohol etiology of RAP in most studies,7,8,10 

including ours, paralleled with the alcohol etiology of AP 
in their corresponding regions.14,18-20  However, our study 
and others7,8,10 differed considerably from the Indian study, 
who found biliary cause in 37% and alcohol in only 6%.9 
The main reason for the predominant biliary etiology in 
the Indian study9 was probably due to the performing 
of bile crystal analysis for microlithiasis, which was not 
performed in any study7, 8, 10 including ours. As a result, 
microlithiasis comprised up to two-thirds of the biliary 
causes in their study. Another possible reason could be 
the less alcohol drinking habits among Indian patients, 
as reflected by the less commonness of alcohol etiology 
in the Indian studies of CP.21-23

	 Alcohol was the most common cause of RAP in most 
studies7, 8, 10 including our study. The strategy to encourage 
patients to stop drinking is essential, but challenging. 
A recent randomized controlled study24 showed that 
using intensive scheduled advice could reduce alcohol 
drinking habits and, importantly, the incidence of RAP 
from alcohol. Thus, abstinence is advocated to prevent 
RAP from alcohol.
	 Regarding biliary stone, all studies7, 8, 10 including 
the present study similarly showed that most of RAP 
from biliary stones were not microlithiasis as concerned, 
but were macrolithiasis due to delayed cholecystectomy 
after the sentinel biliary pancreatitis. Recurrent biliary 
pancreatitis itself has morbidity and mortality, but could 
also lead the pancreas to CP according to the SAPE theory4 

and the new mechanistic definitions of CP.5 Currently, 
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all evidence and guidelines recommend performing 
cholecystectomy during the index admission of biliary 
pancreatitis or no longer than 2 weeks after discharge.25-31 
Recent randomized controlled study also showed that 
interval cholecystectomy at 1 month is already too late 
because recurrent biliary pancreatitis occurred much 
more than those who had cholecystectomy during the 
same admission.32 However, it has sadly been shown 
that only 5% of patients with biliary pancreatitis had 
cholecystectomy complying with the guidelines, and the 
median time of cholecystectomy was 40 days.31 Thus, 
this problem is a challenging issue worldwide, not only 
in Thailand. It is our opportunity for improvement and 
needs to be solved systematically. 
	 ICP was the third most common cause of RAP in 
the present study (9%). It differed from others7-10, who 
reported IRAP as the third most common cause of RAP 
(10-32%). The main reason was probably the wide use 
of EUS in the present study, while others mainly used 
cross-sectional imaging studies/ERCP/MRCP9,10, or not 
stated.7,8 EUS is well established to be the most sensitive 
diagnostic method for early CP, over ERCP and MRCP.33 
Furthermore, EUS studies of IRAP patients identified ICP 
in almost half of them.13,34,35 Thus, the authors postulate 
that many IRAP patients in the previous studies7-10 might 
actually have ICP if EUS had been done.
	 Genetic study was done in a minority of patients in 
this study due to the cost of the test. However, SPINK1 
mutations were present in half of them, supporting the 
genetic roles of SPINK1 in ICP.36 CFTR mutations study 
was unavailable in Thailand due to the very high cost of 
the test. Only 1 patient had PRSS1 mutation for hereditary 
pancreatitis, affirming the rarity of the disease. 
	 Three per cent of RAP patients in the present study 
were finally designated as IRAP. Our result suggested 
that, with current dedicated investigations, true IRAP 
was rare.
	 The strengths of the present study are that it is one  
of a few studies on RAP. The etiologies were sought  
aggressively as reflected by the very small number of 
patients with IRAP. However, there are some limitations 
of our study. First, the sample size remains small even 
we had collected the cases over a 10-year period. Thus, 
multicenter study is necessary to determine the overall 
etiologies of RAP in Thailand. Second, we did not perform 
sphincter of Oddi manometry (SOM) for the diagnosis of 
SOD. The single case of SOD in this study had papillary 
stenosis or SOD type 1, which was diagnosed by clinical 
criteria and scintigraphy without SOM.37 Thus, we might 
miss some patients with SOD, particularly the last 2 
patients with IRAP. However, SOD is a very controversial 

cause of RAP6,38 and SOM is a procedure at high-risk for 
post-procedure pancreatitis.39,40 Even if we did perform 
SOM, the number of patients with SOD would be  
a maximum of 3 cases, since there were only 2 patients 
with IRAP left.  
	 In conclusion, the most common etiologies of RAP 
in order were alcohol, macrolithiasis and ICP. Among 
patients with RAP from macrolithiasis, the common 
cause was delayed cholecystectomy after the sentinel 
biliary pancreatitis.
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