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Acute pancreatitis following adult liver transplantation: A 
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ABSTRACT

Although uncommon, acute pancreatitis is a well-recognized, but generally serious, complication following liver 
transplantation. In addition to being more prevalent in patients who underwent liver transplantation than in the 
general population, it has a more aggressive course and can be responsible for significant morbidity and mortality. 
The post-liver transplant population has altered anatomy, increased comorbidities, and requires a myriad of drugs. 
These characteristics make them different from the pre-transplant population. Despite their retrospective nature, 
prior studies have identified numerous etiological factors that are associated with an increased risk of acute pancre-
atitis following liver transplantation. These can be broadly classified into the following four categories: surgical and 
anatomical factors, infections, post-transplant management, and post-transplant complications.
The aim of this systematic review is to assimilate the available information regarding acute pancreatitis following 
adult liver transplantation to describe the risk factors and natural history of the disease and to highlight possible 
areas for further investigation.
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INTRODUCTION 
Acute pancreatitis (AP) can be a serious complica-
tion following liver transplantation. Among patients 
who underwent liver transplantation, its prevalence 
is generally higher than that in the general popula-
tion, with reported incidence ranging from 3% to 8% 
(1-5). It can also have a more aggressive course, with 
mortality ranging from 37.5% to 63% (2,3,6,7) and is 
observed in both adult and pediatric populations (8). 
AP has been well documented in the setting of solid 
organ transplantation and has been described follow-
ing kidney, bone marrow, intestinal, and heart trans-
plantation (9-14).

The purpose of this systematic review is to assimilate 
the available information regarding AP following adult 
liver transplantation to describe the risk factors and 
natural history of the disease as well as highlight the 
possible areas for further investigation. 

MATERIALS AND METHODS
PubMed, ScienceDirect, and OvidSP were searched using 
the keywords “acute pancreatitis” and “liver transplant,” 
and the relevant original articles and case reports were 
reviewed. Studies investigating AP in the setting of adult 
liver transplantation were selected for detailed review  
(Table 1). Studies investigating pediatric liver transplant, 
multi visceral transplants, and asymptomatic hyperlipa-
semia and/or hyperamylasemia were excluded along 
with review articles, abstracts, editorials, and letters to 
the editor (Figure 1). 

Etiology 
The post-liver transplant population has altered anat-
omy and increased comorbidities as well as requires a 
myriad of drugs. As a result, they differ from the pre-
transplant population. Previous studies have identified 
numerous etiological factors that are potentially associ-
ated with increased risk of AP following liver transplan-
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								        Factors 
			    					     associated 
Author			   Incidence					     with acute  
(Reference)	 Study	 Number of	 of acute		  Cause of	 Identified		  pancreatitis  
(Year)	 design	 patients	 pancreatitis	 Mortality	 death	 etiology	 Complications	 post liver

Alexander et al. (1) 	 Retrospective	 51	 8%	 Not reported	 -	 -	 -	 Pancreatitis 
(1988)	 case-control							       associated with  
								        acute hepatitis B 

Yanaga et al. (6) 	 Retrospective	 196	 4%	 63%	 Primary graft	 Aorto-Hepatic	 Pseudocyst	 - 
(1992)					     failure (25%) 	 interposition	 (25%) 
					     Multible organ 	 graft placement	 Pancreatic  
					     failure (25%)	 (50%)	 abscess (13%)
					     Systemic CMV 	 Migration of	 Retroperitoneal 
					     (13%)	 T-tube (13%)	 abscess (13%)
						      CMV (13%)
						      HBV (13%)	

Camargo et al. (2) 	 Retrospective	 354	 2.8%	 40%	 Sepsis (75%)	 ERCP (20%)	 Percutaneous	 Significantly more 
(1995)					     Intra-abdominal 	 Unknown	 drainage (60)	 likely if hepatitis B 
					     bleeding from 	 (80%)	 Multible intra-	 surface antigen 
					     acute 		  abdominal	 positive 
					     hemorrhagic 		  abscesses 
					     necrotic 		  requiring 
					     pancreatitis 		  laparotomy 
					     (25%)		  (20%)	

Lupo et al. (7) 	 Retrospective	 1181	 1.5%	 37.5%	 -	 Multiple organ	 -	 Early (<1 month) 
(1997)						      failure (19%)		  associated with
						      Intra-operative 		  increased 
						      pancreatic injury 		  mortality. No 
						      (19%)		  significant effect
						      Use of galibladder 		  of Hepatitis B or 
						      conduit (19%)		  retransplant
						      ERCP (13%)
						      Unknown (25%)		

Verran et al. (4) 	 Retrospective	 298	 3%	 11%	 Disseminated	 Biliary tract	 Pseudocyst	 Incidence greater 
(2000)					     malignancy 	 manipulation	 requiring	 in men. Only 
					     (100%)	 (33%)	 drainage	 studied ‘late’
						      Alcohol ingestion 	 (22%)	 pancreatitis (>2 
						      (25%)	 Pancreatectomy	 months after liver
						      Hepatic artery 	 and spleneclomy	 transplant) 
						      thrombosis plus 	 (11%) 
						      biliary tract  
						      problems (25%)
						      Tumor in the region  
						      of the pancreas  
						      (22%)		

Krokos et al. (3) 	 Retrospective	 1832	 3%	 63.6%	 -	 -	 -	 Significantly more 
(2008)								        likely if hepatitis B  
								        (30.9% vs. 6.2%).  
								        Increasing  
								        number of grafts  
								        in the same  
								        patient increases  
								        risk of pancreatitis  
								        >90 minutes of  
								        veno-venous  
								        bypass Roux-en-Y  
								        Loop. Quantity of  
								        intra-operative IV  
								        calcium chloride

CMV: cytomegalovirus; HBV: hepatitis B virus; ERCP: endoscopic retrograde cholangiopancreatography; IV: intravenous 

Table 1. Summary of studies investigating acute pancreatitis post adult liver transplant
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tation. These can be broadly classified into the following four 
categories: surgical and anatomical factors, infections, post-
transplant management, and post-transplant complications. 

It is important to distinguish AP from asymptomatic hyperamy-
lasemia or hyperlipasemia; the diagnosis of AP is made upon 
the fulfillment of two of the following three criteria: 1) charac-
teristic abdominal pain; 2) serum amylase and/or lipase level 
that is >3 times the upper limit of the normal level; and 3) char-
acteristic findings on abdominal computed tomography scan 
or other abdominal imaging studies (15,16). AP is associated 
with significant morbidity and mortality in both pre- and post-
transplant populations (17).

Isolated hyperamylasemia and hyperlipasemia without ab-
dominal pain are not associated with increased morbidity or 
mortality (2,3) and are commonly explained by a diverse range 
of etiologies, including drugs (18), renal insufficiency (18) dia-
betes (19), surgery (20), and tumors (20). One prospective study 
of 1,756 acute medical patients showed that 88% of asymp-
tomatic patients with hyperamylasemia or hyperlipasemia had 
normal pancreas on imaging and 3% had evidence of chronic 
pancreatitis (20). Asymptomatic hyperlipasemia and amylas-

emia are not consistent with AP and have not been included in 
this systematic review. 

Surgical factors 
Post-operative pancreatitis is a well-known phenomenon and 
is most commonly seen in biliary and gastric procedures but 
has also been documented in cardiac and abdominal vascular 
surgeries. Theories for the etiology of post-operative pancreati-
tis include intra-operative manipulation of pancreatic and peri-
pancreatic tissue and pancreatic ischemia during hypotension 
or cardiopulmonary bypass (21-25). During liver transplant, 
some degree of manipulation and injury to the peri-pancreatic 
tissue is necessary, and both extensive peri-pancreatic dissec-
tion and direct pancreatic injury have been shown to cause 
post-liver transplant AP. Factors that increase operative com-
plexity or the amount of pancreatic dissection include repeat 
liver transplant, complex visceral transplants, and use of aorto-
hepatic interposition grafts; all these further increase the risk of 
AP (3,7,13). The use of Roux-en-Y loop choledochojejunostomy 
have been linked to an increased risk of AP in some (3) but not 
other studies (2). 

Cardiopulmonary bypass has been shown to cause post-oper-
ative AP in the non-transplant population, presumably because 
of ischemia (23,26) and increasing durations of veno-venous 
bypass have been inconsistently linked with the risk of devel-
oping AP post-liver transplant (2,3). Hypercalcemia has been 
linked to AP in the non-transplant population (23,27); Krokos 
et al. (3) demonstrated a close association between increasing 
amounts of intra-operative calcium and the development of 
post-liver transplant AP. A dose-related response was observed, 
with a rapid increase in the risk after the administration of 1.5 g 
of intravenous calcium chloride.

Infective causes
Infectious etiologies for AP are well documented but rare in 
the general population; viral causes such as mumps, cytomeg-
alovirus (CMV), and herpes virus; bacterial infections such as 
mycoplasma, legionella, and leptospira as well as fungal and 
parasitic causes have been described (28). Infectious etiolo-
gies are also rare in the post-transplant population. There are 
a few published reports of AP due to infection following liver 
transplantation. Yanaga et al. (6) implicated systemic CMV as 
the cause of acute pancreatitis in one patient, although the di-
agnostic criteria was not provided, and Coelho et al. (29) has 
described one patient with liver transplant who died from AP 
caused by varicella-zoster virus and another patient who died 
from tuberculosis of the pancreas (30). 

Several studies have linked hepatitis B virus (HBV) infection with 
the development of AP following liver transplantation (1-3). 
This association was first described by Alexander et al. (1) who 
noted that AP presented in 67% of patients who developed 
acute recurrent HBV infection. A large-scale retrospective re-
view by Krokos et al. (3) demonstrated a significant association 

Figure 1. Prisma flow diagram illustrating Precess for identification of pa-
pers for inclusion.
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between HBV-induced liver disease as a reason for transplanta-
tion and the development of AP. Yanaga et al. (6) also implicates 
HBV infection in the development of AP in one patient, but fails 
to give specifications on how the conclusion was reached. Un-
fortunately, neither of the abovementioned latter two studies 
indicates anything regarding the viral load, treatment status, or 
liver function. 

Cavallari et al. (31) described a patient who developed a fatal 
necrotizing pancreatitis with concurrent acute HBV recurrence 
after liver transplantation. Importantly, they also demonstrated 
the presence of hepatitis B surface antigen and HBV DNA in 
the acinar cells of the pancreas accompanied by a necrotizing 
inflammation. The presence of HBV in the pancreatic tissue 
and HBV surface antigen in pancreatic and biliary secretions 
has been demonstrated in non-transplanted patients with HBV 
(32), and there are multiple reports of AP in acute exacerba-
tions of HBV (33). Although there certainly is evidence linking 
HBV infection to AP in the immunocompromised post-trans-
plant population, more research is required to further clarify 
the pathophysiology of this relationship. 

Post-transplant complications 
Biliary complications including biliary leaks and strictures can 
occur following liver transplantation (34). As a result, patients 
frequently require therapeutic endoscopic retrograde chol-
angiography (ERCP), which can result in post-ERCP pancre-
atitis (PEP). A recent large systematic review of the placebo or 
no stent arms of PEP prophylaxis trials reported PEP rates at 
9.7% and 14.7% in average-risk and high-risk patients, respec-
tively (35-37). A number of studies in the post-liver transplant 
population have demonstrated lower rates of PEP varying be-
tween 1% and 6.4% (38), with 2 studies showing that PEP is 
responsible for 11% of post-liver transplant pancreatitis (4,7). 
Other procedures that involve direct manipulation of the bili-
ary tract have been shown to cause AP after liver transplanta-
tion, including T-tube manipulation or removal, percutaneous 
trans-hepatic cholangiography, and placement of biliary drains 
(4). As with the non-transplant population, biliary sludge and 
stone have been associated with the development of AP fol-
lowing liver transplantation, accounting for 22% of late-onset 
AP in one series (4). 

Immunocompromised patients have long been known to be 
at an increased risk of malignancy, and liver transplant recipi-
ents have been shown to be at an increased risk of malignan-
cies such as cholangiocarcinoma and lymphoma (39, 40). Ma-
lignancies that involve the biliary tract can present with AP in 
both the pre- and the post-transplant population, causing up 
to 22% of post-liver transplant pancreatitis (4,41).

Drugs
Many of the immunosuppressive drugs used in solid organ 
transplant have been identified as potential causes for drug-in-
duced pancreatitis; however, whether they cause AP after liver 

transplantation is more controversial (3,7). Because patients are 
rarely rechallenged with drugs that may have been implicated 
in causing AP, the strength of evidence surrounding the associa-
tion of most drugs and AP is weak. Steroids are commonly used 
to treat acute cellular rejection, and both dexamethasone and 
prednisone have the ability to cause drug-induced pancreatitis 
(42). Other drugs commonly used in the post-operative period 
that could cause pancreatitis in the post-liver transplant popu-
lation include azathioprine/6-mercaptopurine and furosemide 
(42-45). Despite the range of drugs that could potentially cause 
drug-induced pancreatitis in the liver transplant population, 
only one paper identified a drug (adefovir) as a potential cause 
for drug-induced pancreatitis following liver transplantation 
(46). In fact, one study identified corticosteroids as a protective 
factor against PEP following liver transplantation (38).

Alcoholic liver disease is a leading indication for liver trans-
plantation in the western counties (47), and alcohol is also the 
second most common cause of AP in the general population. 
Although a majority of cases of patients with alcoholic cirrhosis 
must demonstrate 6 months of sobriety prior to being listed for 
a liver transplantation, recidivism is not uncommon (48). Verran 
identified alcohol intake as the reason for 25% of cases of post-
liver transplant pancreatitis, which is similar to the rate seen in 
the non-transplant population (4,49). 

Management
There are no published guidelines specific for the manage-
ment of post-transplant pancreatitis. As with AP in the non-
transplant population, the mainstay of management in the 
reviewed studies consisted of conservative treatment with 
intravenous fluids and bowel rest with further surgical man-
agement as required (2-4,6,7,50). Although specifications of 
therapy are not discussed, this seems to be in line with the 
recommended treatment of AP in the general population (16). 

Outcomes 
AP following liver transplantation is a cause of morbidity and 
mortality. When outcomes are analyzed, there seems to be a 
marked difference between “early” (<1–2 months after liver 
transplantation) and “late” (>1–2 months after liver transplanta-
tion) AP. Early pancreatitis is typically associated with a poor 
prognosis with mortality rates as high as 63% (7), which are 
considerably higher than those in the general population, 
whereas late pancreatitis seems to have better outcomes with 
mortality from 0% to 11% (4,7), which is more comparable to 
that of AP in the general population (17). 

Where documented in the reviewed papers, conservative man-
agement was successful in 58%–65% of cases, with 34%–42% 
requiring further surgical input, and 22–25% of patients de-
veloping pseudocysts (3,4,6,7). Better outcomes were seen in 
patients who were treated medically than those who required 
surgical intervention (mortality of 50% and 89%, respectively), 
although this probably represents more severe disease in the 

453

Danalıoğlu et al. Acute pancreatitis following liver transplantationTurk J Gastroenterol 2015; 26: 450-5

Re
vi

ew



patients who required surgery. Retransplantation was required 
in up to 25% of cases of AP (3,6).

CONCLUSION
Although uncommon, post-liver transplant AP carries signifi-
cant morbidity and mortality, and studies to date have identi-
fied a number of risk factors. However, the majority of these 
studies are small and retrospective. There is a need for high 
quality prospective studies to further clarify the risk factors for 
the development of AP following liver transplantation. 

Although there are no specific guidelines for the treatment of 
post-transplant pancreatitis, clinicians should be aware of the 
increased severity of this disease as well as of the increased risk 
of allograft loss and of retransplantation. 
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