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1  |  INTRODUCTION

Although the main impacts of COVID- 19 (coronavirus 
disease 2019) are considered in the pulmonary system, 
recent studies highlight the liver as the mainly affected 
organ. Studies show that a significant percentage of 
COVID- 19 patients suffer from hepatic injury, especially 
patients with critical or severe forms of COVID- 19. Major 
reported pathological changes consist dilatation in the si-
nusoidal system, infiltration of lymphocytic cells in the 
sinusoidal system, multifocal hepatic necrosis, Kupffer 
cell hyperstimulation, and cholestasis.1 Some fundamen-
tal mechanisms have been described for a hepatic mal-
function that important causes include lowered blood 
oxygen saturation due to pneumonia, compromise of 
cardiac function, direct potential hepatotoxicity from 

therapeutic drugs (e.g., non- steroidal anti- inflammatory 
drugs (NSAIDs), hydroxychloroquine, and azithromycin), 
and cellular injury due to direct viral invasion, and micro 
and macrovascular changes from hypercoagulability.2 
Aberration in liver function test (LFT) occurs in 14%– 53% 
of COVID- 19 patients.3 Most of these abnormalities in the 
LFT return to normal condition without specific treat-
ment. Nevertheless, hepatic injuries occur when the LFT 
is thrice or higher than the normal limit, which may need 
attentive management.2 A recent meta- analysis showed 
that liver vascular thrombosis and portal inflammation 
occurred in 29.4% and 13.2% of patients with a severe form 
of COVID- 19.4 This study also showed that progressive 
ischemic injury in the liver biliary system might rapidly 
develop in some patients with severe illness, similar to the 
symptoms seen in the primary sclerosing cholangitis. This 
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Key Clinical Message
The differential diagnosis of post- COVID- 19 syndrome is important in patients 
with symptoms of biliary obstruction. This patient had severe COVID- 19 who 
underwent ERCP and mimicked cholangiocarcinoma.
Abstract
Patients with severe coronavirus disease 2019 (COVID- 19) manifest liver inju-
ries with pathological changes because of lowered blood oxygen saturation, car-
diac malfunction, hepatotoxic drugs during treatment, and cellular injury. This 
paper reports a patient with a history of severe COVID- 19 who mimics cholan-
giocarcinoma after undergoing endoscopic retrograde cholangiopancreatography 
(ERCP). It was shown that differential diagnosis of post- COVID- 19 syndrome is 
greatly important mostly in patients with symptoms of biliary obstruction.
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unique entity of liver injury occurs after a few weeks to 
months of the first diagnosis of the infection caused by 
SARS- CoV- 2 and dictates possibly serious consequences.5

Cholangiocarcinoma as the second most common 
primary hepatobiliary malignancy, accounts for approxi-
mately 15% of liver cancers. Many clinical conditions such 
as primary sclerosing cholangitis, viral and bacterial pyo-
genic cholangitis, acquired immunodeficiency syndrome 
autoimmune and inflammatory diseases, sarcoidosis, 
chemotherapy- induced sclerosis, and carcinoid tumors 
could mimic cholangiocarcinoma.6 According to the pre-
vious studies, the most common findings of hepatobiliary 
system involvement in COVID- 19 infection were hepatic 
steatosis (HS), portal inflammatory infiltrate, Kupffer cell 
hyperstimulation, and cholestasis.1 However, there were 
very rare case reports about infection with COVID- 19 
that could mimic all clinical symptoms of cholangiocar-
cinoma. Here, we described a case with a history of se-
vere COVID- 19 presented with jaundice, elevated liver 
enzyme, and alkaline phosphatase (ALP) undergoing en-
doscopic retrograde cholangiopancreatography (ERCP). 
The findings of primary ERCP were similar to cholangio-
carcinoma but the architects of the bile duct system came 
back to nearly normal, 2 months after the insertion of a 
common bile duct (CBD) stent.

2  |  CASE PRESENTATION

A woman aged 54 years was referred to Firoozgar Hospital 
of Tehran, Iran for the evaluation and management of her 
elevated liver enzymes and ALP. She had a 6- week history 
of intermittent cough, myalgia, and general weakness. 

Her past medical history showed a positive PCR test for 
COVID- 19 2 months earlier. Her initial lab test showed 
leukocytosis with a WBC count of 13 × 109/L, ALP of 
1816 U/L (normal range: 110– 390 U/L), alanine ami-
notransferase (ALT) of 375 U/L, aspartate aminotrans-
ferase (AST) of 367 U/L, total bilirubin of 10/9 mg/dL, and 
direct bilirubin of 5.4 mg/dL. Her liver ultrasound analysis 
showed dilatation of the intra and extrahepatic bile duct 
and with dilated CBD of 10 mm. The patient underwent 
an ERCP procedure whose findings confirmed her se-
vere diffuse dilatation in the left and right portions of the 
hepatic and intrahepatic ducts suggestive of cholangio-
carcinoma (Figure 1). After sphincterotomy and balloon 
dilation, CBD stent and brush cytology of the stenosis site 
were also performed. Two months later, a repeated ERCP 
showed mild dilatation in the left and right portions of 
the intrahepatic duct and a successful stent removal was 
done. Intestinally, the diameter of CBD was near stand-
ard and the whole portion of CBD had an irregular ap-
pearance (Figure 2). It should be noticed that the result 
of brushed cytology showed only moderate to no specific 
inflammation.

3  |  DISCUSSION

In this case study, the clinical findings were significantly 
compatible with cholangiocarcinoma that was improved 
after COVID- 19 recovery. The basic pathophysiology in 
cases with COVID- 19 and biliary duct involvement is 
more likely multifactorial and even though not entirely 
understood. Ischemic cholangiopathy and altered bile 
composition or bile duct ischemia are the two mechanisms 

F I G U R E  1  ERCP results before sphincterotomy and balloon dilation. Endoscopic retrograde cholangiopancreatography (ERCP) results 
before insertion of a common bile duct (CBD) stent.
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responsible for bile duct involvement in critical illness pa-
tients.7 After the virus spreads from the gastrointestinal 
tract to the blood through the portal tract system, it passes 
to the bile duct system. ACE2's presence is moderately low 
in hepatocytes that are primarily located in upper levels of 
cholangiocytes. There are limited histological data about 
the mentioned patients but the examination of liver bi-
opsies shows varying degrees of portal fibrosis and large 
duct obstruction.8 Evidence shows that the stimulation 
of a prothrombotic state by SARS- CoV- 2 subsequently 
causes endothelial damage. These changes expose the tis-
sue factor and collagen in the subendothelial matrix that 
triggers the coagulation cascade and subsequently results 
in the generation of thrombin. When these events are ac-
companied by platelet aggregation, it results in blood clots 
in hepatic arterial branches that supply the epithelium of 
the bile duct. On the other hand, there is a higher suscep-
tibility of the intrahepatic biliary epithelium to ischemia 
since there is a single blood source through the hepatic ar-
teries.9 In one case study, secondary sclerosing cholangitis 
(SSC) was diagnosed in a severely ill patient induced by 
COVID- 19 that demonstrates a rare ailment specifically 
developed in the setting of SARS- CoV- 2 infection.7

Marchi et al10 reported a patient with severe pneumo-
nia induced by COVID- 19 that suffered from abdominal 
pain of cytomegalovirus (CMV)- induced duodenitis along 
with pancreatitis and bleeding.

The imaging findings of a large series of case reports 
that evaluated 17 patients with COVID- 19- associated SSC 
reported that all patients had intrahepatic bile duct struc-
tures on magnetic resonance cholangiopancreatography 
(MRCP) and beaded appearance of bile ducts.11

One study reported a male aged 68 years with a severe 
form of COVID- 19 and a large hepatic lesion and multiple 
floating thrombi in the splenic infarcts and aorta, who was 
suspected of intrahepatic cholangiocarcinoma. However, 

a liver biopsy showed an inflammatory lesion described 
by plasma cellular infiltrates and portal- based confluent 
lymphohistiocytosis. It was hypothesized that the embolic 
sprouting of floating aortic thrombi caused splenic isch-
emic lesions.12

A retrospective study on 12 patients that recovered 
from severe COVID- 19 with serum ALP of three times 
upper than the normal limit showed that 92% (11/12) of 
them had a beaded appearance of intrahepatic ducts in 
MRCP. Unfortunately, five patients who experienced con-
stant jaundice, liver insufficiency, and frequent bacterial 
cholangitis had been referred for liver transplantation.13

4  |  CONCLUSION

This study confirmed that the severe form of COVID- 19 
has potential effects for producing progressive biliary in-
jury and long- term hepatic morbidity that mimics chol-
angiocarcinoma. Physicians should be aware of this 
differential diagnosis as a longstanding manifestation of 
critical COVID- 19, especially in patients with jaundice, el-
evated liver enzymes, and symptoms of biliary obstruction.
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