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A 54-year old man diagnosed with advanced hepatocellular carcinoma began treatment 
with sorafenib. After 3 weeks of treatment, he complained of abdominal pain and nausea. 
Abdominal sonography showed multiple hepatic lesions only. Serum amylase and lipase levels 
were 35 U/L and 191 U/L, respectively. The patient was diagnosed with sorafenib-induced acute 
pancreatitis. After 10 days of discontinuing sorafenib he still complained of nausea and loss of 
appetite. Esophagogastroduodenoscopy showed a large bulging lesion, which was suspected 
to cause extrinsic compression on the high body of the gastric anterior wall. Computed 
tomography scan revealed a cystic lesion, 8.3 cm in size, in the pancreatic tail, suggesting 
a pancreatic pseudocyst. After the withdrawal of sorafenib, systemic chemotherapy with 
Adriamycin and cisplatin was administered. Four months after the discontinuation of sorafenib, 
the size of the pancreatic pseudocyst decreased from 8.3 cm to 3 cm. The patient's symptoms 
were also relieved. (J Liver Cancer 2019;19:154-158)
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Introduction

Sorafenib, a multi-tyrosine kinase inhibitor, is an orally 

administered, molecular targeted therapeutic agent that in-

hibits Raf kinase, vascular endothelial growth factor receptor, 

and platelet-derived growth factor receptor. It has been the 

only standard therapy that was proven to improve survival in 

advanced hepatocellular carcinoma before the introduction 

of newer molecular targeted therapeutic agents.1 The com-

mon side effects of sorafenib include systemic symptoms 

such as fatigue, skin manifestations such as hand-foot skin 

reaction, and alopecia.2 However, nausea, vomiting, and oth-

er common gastrointestinal symptoms are uncommon, and 

cases of acute pancreatitis are rare.3 In this article, we report a 

case of acute pancreatitis and pancreatic pseudocyst after 

sorafenib treatment in a patient with advanced hepatocellular 

carcinoma.

CASE REPORT  

1. Clinical and laboratory findings

A 54-year-old man visited the emergency room for aggra-

vated epigastric pain. The patient had chronic hepatitis B 

since his twenties and received no special treatment. He was 

previously diagnosed with hepatocellular carcinoma (2 lesions 

in segments 6 and 8) at the age of 46 and was transferred to 

our hospital. He received transarterial chemoembolization 
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(TACE) and radiofrequency ablation. The hepatocellular carci-

noma recurred in segment 5 after 3 years, and the patient re-

ceived additional TACE followed by laparoscopic wedge re-

section. During subsequent follow-up, the patient was found 

to have recurrent multiple hepatocellular carcinoma with the 

continued elevation of alpha-fetoprotein, and the lesion con-

tinued to progress even after repeated TACEs in the last  

1 year. He started 400 mg of sorafenib twice a day 3 weeks ago. 

At the first outpatient visit after one week of sorafenib treat-

ment, the patient complained of minor pain in the upper ab-

domen but the general condition was fair. He was instructed 

to revisit if the pain aggravated. As the pain worsened, the 

patient returned to the emergency room after discontinuing 

the medication for 2 days. The abdominal pain was assessed 

as 3 points on the Visual Analog Scale. The patient com-

plained of nausea and indigestion in addition to abdominal 

pain, but there was no fever or diarrhea. As the abdominal 

pain worsened, the Eastern Cooperative Oncology Group 

Performance Status Scale worsened from 1 point to 3 points. 

Apart from hepatitis B and hepatocellular carcinoma, the pa-

tient had type 2 diabetes for which he was taking glimepiride. 

The patient was a social drinker, but abstained from alcohol 

since diagnosis of the hepatocellular carcinoma. Physical ex-

amination showed slight tenderness in the right upper abdo-

men and the epigastrium, but no rebound tenderness or ab-

dominal rigidity was observed. The laboratory findings were 

as follows: leukocyte 5,480/uL, hemoglobin 15.6 g/dL, plate-

let 301,000/uL, total protein 7.0 g/dL, albumin 3.7 g/dL, as-

partate aminotransferase 25 IU/L, alanine aminotransferase 

34 IU/L, total bilirubin 1.65 mg/dL, direct bilirubin 1.00 mg/

dL, gamma glutamyl transpeptidase 596 IU/L, alkaline phos-

phatase 350 IU/L, amylase 35 U/L, lipase 191 U/L, C-reactive 

protein 10.660 mg/dL, blood urea nitrogen 16.8 mg/dL, and 

creatinine 0.72 mg/dL. In the coagulation test, the prothrom-

bin time was 16.7 seconds (international normalized ratio 

1.45). The creatine kinase-muscle/brain fraction and tropo-

nin T levels were normal, and the electrocardiography 

showed normal sinus rhythm. Abdominal ultrasonography 

showed a sludge-filled gallbladder and multiple masses with 

increased echogenicity in the liver, but there were no dilated 

bile ducts or pancreatic abnormalities.

2. Management, progress, and final diagnosis

After the initial examination, the patient’s abdominal pain 

was suspected to be 1) acute gastritis due to sorafenib adminis-

tration, 2) acute pancreatitis associated with sorafenib, or 3) 

acute biliary pancreatitis or cholangitis due to the gallbladder 

sludge which was either related or unrelated to sorafenib ad-

ministration. We therefore decided to 1) discontinue sorafenib 

as a possible cause, 2) fast the patient, keeping in mind the 

possible aforementioned conditions and administer sufficient 

intravenous fluids, and 3) observe the improvement in clinical 

features and results of biochemical tests. We also intended to 

perform computed tomography (CT) scans in case the patient 

had fever or the symptoms or test results deteriorated. The pa-

tient improved to 1 point on the Visual Analog Scale system 

from the day after admission, and the levels of lipase, gamma 

glutamyl transpeptidase, and alkaline phosphatase decreased 

to 126 U/L, 426 IU/L, and 257 IU/L, respectively. On the 3rd 

day of admission, the patient no longer complained of abdom-

inal pain and started having meals, while the levels of total bili-

rubin and C-reactive protein improved to 1.45 mg/dL and 

8.620 mg/dL, respectively. The patient remained stable, the 

abdominal pain resolved, and continued to have meals, but he 

continued to complain of intermittent nausea and indigestion 

despite the administration of proton pump inhibitors and pro-

Figure 1. Endoscopic finding. Extrinsic compression was suspected 
from the endoscopic finding.
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kinetics. Endoscopy was additionally performed, and the endo-

scopic findings showed no significant changes in the esophageal 

varices and reflux esophagitis as well as portal hypertensive gas-

tropathy compared to the findings 9 months ago. However, a 

new large bulging mass, occupying the gastric lumen from the 

anterior wall of the upper body to the fundus, was observed, 

and was suspected to cause extrinsic compression (Fig. 1). A CT 

scan of the abdomen revealed a new cystic lesion, about 8 cm 

in size, with necrosis of the pancreatic tail parenchyma, which 

was diagnosed as a pseudocyst of the pancreas (Fig. 2A, B). As 

the abdominal pain resolved and there were no signs of infec-

tion, the lesion was monitored for spontaneous resolution 

without further interventions.

3. Follow-up outcomes

The patient’s condition improved to 1 point on the East-

ern Cooperative Oncology Group Performance Status Scale 

system, the abdominal pain resolved, and his dietary intake 

recovered. Sorafenib was discontinued and the treatment was 

changed to Adriamycin and cisplatin systemic chemothera-

py. One month later, the CT scan showed that the size of the 

pseudocyst in the pancreatic tail decreased to about 7 cm. It 

was planned that the patient would maintain systemic che-

Figure 2. Serial computed tomography (CT) scans. CT scan obtained 2 months before sorafenib administration (A). CT scans showed a newly 
developed pancreatic pseudo cyst (arrow) after 3 weeks of treatment with sorafenib (B) and regression of the lesion 2 months (C) and 4 months 
(D) after the discontinuation of sorafenib.
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motherapy and follow-up the pancreatic lesion at regular 

treatment response evaluations (Fig. 2C, D).

DISCUSSION

The levels of lipase and amylase are elevated in about 30-

40% of patients after taking sorafenib, but acute pancreatitis 

is a rare occurrence, with <1% incidence.4 It is to be noted 

that only a few sporadic cases have been reported to date.5,6 

The mechanism by which sorafenib induces pancreatitis has 

been linked to the anti-vascular endothelial growth factor ac-

tivity of sorafenib. This leads to ischemia of the acinar cells, 

resulting in acinar cell apoptosis.7,8 It has also been argued 

that sorafenib causes pancreatitis by causing backflow of the 

contents of the duodenum into the pancreatic duct.5 

Although pancreatic pseudocyst is a possible complication 

of acute pancreatitis, there have been no reported cases of 

pancreatic pseudocyst formation as a complication of acute 

pancreatitis caused by sorafenib. Except sorafenib, other 

types of tyrosine kinase inhibitors, including crizotinib and 

pazopanib, have been reported to induce the formation of 

pseudocysts along with acute pancreatitis.9,10 However, this is 

the first case of pancreatic pseudocyst formation following 

sorafenib treatment in advanced hepatocellular carcinoma.

Generally, drug-induced pancreatitis is diagnosed by a 

clear change in the clinical features depending on the time of 

administration and discontinuation of the drug. Additional-

ly, the other causes of pancreatitis should be excluded. In this 

case, the symptoms began when the patient started taking 

sorafenib, and the symptoms slightly improved after discon-

tinuation of the drug, but nausea and indigestion persisted. 

The patient was subsequently diagnosed with a pseudocyst 

resulting as a complication of pancreatitis, 4 weeks after the 

first symptom appeared. This is consistent with the fact that 

the associated complications usually appear more than four 

weeks after the onset of pancreatitis.11

In this case, it was difficult to rule out the possibilities of 

both cholangitis and pancreatitis being associated with the 

sludge, because the sludge was observed in the gallbladder on 

ultrasonography. However, we did not observe any abnor-

malities in the bile ducts and pancreas on CT, and there was 

no obstructive jaundice or fever, which are common in chol-

angitis. If the results of a biochemical test continued to wors-

en, such as the levels of bilirubin or pancreatic enzymes ele-

vated, even after the discontinuation of sorafenib, then either 

magnetic resonance cholangiopancreatography or endoscop-

ic retrograde cholangiopancreatography would have to be 

performed for evaluating any diseases in the bile duct.

In this case, the pseudocyst was not detected by abdominal 

ultrasonography at the time of the first visit to the emergency 

room. This may be due to the differences in sensitivity be-

tween ultrasound and CT in pancreatic diseases rather than 

the possibility of lesions occurring within a week.12,13

Most cases of acute pancreatitis reported so far have shown 

improvement upon discontinuation of the causative agent 

and administration of conservative treatment. However, 

pseudocysts may lead to fatal consequences such as second-

ary infections, complications such as peritonitis due to rup-

tured cysts, and formation of pseudoaneurysms and bleed-

ing, requiring clinicians to pay attention during treatment 

with sorafenib. 

In conclusion, this is a rare case of acute pancreatitis and 

pancreatic pseudocyst caused by sorafenib treatment in a pa-

tient with advanced hepatocellular carcinoma. It should be 

kept in mind that these complications are very rare but can 

be fatal in some cases. In patients with elevated pancreatic 

enzymes and clinical symptoms suggestive of acute pancre-

atitis, CT imaging rather than ultrasonography should pro-

vide a more accurate and faster diagnosis.
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