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INTRODUCTION

Drug-induced liver injury (DILI) is a major cause of acute liver 
injury, and it may also be a cause of acute liver failure.1-3 Non-
steroidal anti-inflammatory drugs (NSAIDs) can cause liver 
injury, from mild elevation of aminotransferase levels to acute 
liver failure and death.4 Despite the low incidence of NSAID-
induced liver injury, numerous patients are affected by DILI 
due to the widespread use of NSAIDs.5

Vanishing bile duct syndrome (VBDS) is a serious cholestat-
ic disease associated with infectious etiologies, autoimmune 
diseases, adverse drug reactions, and malignancy-related hu-
moral factors.6 VBDS can occur in DILI patients with progres-
sive cholestasis, potentially leading to liver failure and death.7 

Here we report a case of VBDS caused by pelubiprofen in 
an adult, requiring liver transplantation. To our knowledge, no 
case of VBDS related to pelubiprofen has been reported so far.

CASE REPORT

A 29-year-old woman visited a local hospital with a 1-day his-
tory of mild fever, runny nose, sputum, and muscle pain. She 
received fluid therapy and an NSAID (pelubiprofen) for 2 days 
(90–180 mg). Subsequently, she experienced more than 10 ep-
isodes of vomiting and nausea, and was admitted to the emer-
gency department. She had no history of other drugs or herbal 
medication, and was a social drinker.

Although the patient was febrile (38.0°C), her heart rate and 
blood pressure were normal. Asymptomatic erythematous 
maculopatches were noted on the postauricular area, neck, 
and trunk on day 2 of hospitalization. Conjunctivitis and oral 
mucositis were also observed. Her serum alanine aminotrans-
ferase (ALT), aspartate aminotransferase (AST), and total bili-
rubin levels had significantly increased to 1443 IU/L, 1006 IU/
L, and 3.12 mg/dL (direct bilirubin dominant, 2.62 mg/dL), 
respectively. The prothrombin time–international normalized 
ratio was 1.05. Anti-hepatitis A virus immunoglobulin M, hep-
atitis B surface antigen, hepatitis B surface antibody, and anti-
hepatitis C virus showed negative results. Antinuclear anti-
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bodies, anti-smooth muscle antibody, and anti-mitochondrial 
antibody results were all negative. Serum ceruloplasmin level 
were within the normal range. Computed tomography showed 
arterial heterogeneous enhancement of the liver parenchyma, 
edematous gallbladder wall thickening, and small reactive 
lymph nodes at the portacaval and retrocaval spaces, suggest-
ing secondary changes of acute hepatitis. The Roussel Uclaf 
Causality Assessment Method score was 6, which was proba-
ble for DILI.

High fever persisted after hospitalization, and skin and mu-
cosal lesions were aggravated. On day 8 of hospitalization, 
methylprednisolone 30 mg was initiated due to suspected 
pelubiprofen-induced DILI and Stevens–Johnson syndrome. 
After steroid treatment, the fever subsided and skin lesions 
improved. ALT and AST levels, which had peaked at 6479 and 
4254 IU/L, respectively, on day 2 of admission, rapidly de-
creased (Fig. 1). However, serum bilirubin levels had reached 
11.81 mg/dL by day 23 of admission. Alkaline phosphatase 
(ALP) and gamma glutamyl transferase (GGT) were also in-
creased to 528 and 869 IU/L, respectively. The steroid was 
maintained for a month. Methylprednisolone (30 mg) was ini-
tiated and tapered in half every week until it was tapered out.

Liver biopsy performed on day 23 of admission (Fig. 2A and 
B) revealed bile canalicular cholestasis around the perivenu-
lar area and moderate lobular inflammation. The biopsy 
specimen had two portal tracts. Fibrosis or fatty changes were 
not identified. Immunohistochemical staining for cytomega-
lovirus and RNA in situ hybridization for Epstein–Barr virus 
was negative. The absence of interface hepatitis and bile duct 

injury could have excluded autoimmune hepatitis (AIH) and 
primary biliary cholangitis (PBC). DILI was suspected based 
on clinical history, laboratory results, and histologic findings.

On day 26 of admission, skin lesions improved, and AST and 
ALT levels decreased to 141 and 339 IU/L, respectively. The 
patient was discharged and followed up at the outpatient clin-
ic. Over the next 4 months, her bilirubin level fluctuated but 
never decreased to <10 mg/dL (Fig. 1). ALP and GGT were 
also not normalized.

A second liver biopsy was performed on day 124, and re-
vealed chronic cholestatic hepatitis with a bile canalicular pat-
tern (Fig. 2C and D). Furthermore, >50% of the 23 portal areas 
in the specimen lacked bile ducts accompanying hepatic arte-
rioles. Immunostaining for CK19 confirmed bile duct loss and 
bile ductular proliferation. Periportal fibrosis was also noted. 
During the follow-up period, the patient complained of con-
tinuous pruritus. Based on the histopathological features, clin-
ical history, and laboratory findings, our diagnosis of the patient 
was VBDS. Currently, after more than 14 months, she is await-
ing liver transplantation.

This case has been approved by Korea University Guro Hos-
pital Institutional Review Board (IRB No. 2020GR0257).

DISCUSSION

VBDS or ductopenia refers to a progressive destruction and 
disappearance of the intrahepatic bile ducts, leading to cho-
lestasis.8,9 Various disease conditions can cause VBDS, includ-
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Fig. 1. Changes in AST, ALT, ALP, GGT (IU/L), and bilirubin (mg/dL) levels for 124 days. Steroids were first administered on day 8 of admission. The first liver 
biopsy was performed on day 23, and a second liver biopsy was performed on day 124. AST, aspartate aminotransferase; ALT, alanine aminotransferase; 
ALP, alkaline phosphatase; GGT, gamma glutamyl transferase.
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ing drug- or toxin-induced biliary injury.10 Although DILI rarely 
causes chronic liver disease,11 our patient ingested pelubipro-
fen, which caused DILI with cutaneous reaction and progressed 
to VBDS. The hepatic and cutaneous lesions could be a hyper-
sensitivity reaction affecting cholangiocytes and keratinocytes 
due to the shared immunogenic proteins and cell-surface pre-
sentation of drug-protein adducts or immunogenic drug me-
tabolites.12

The incidence of NSAID-induced DILI is 0.29–9 cases/100000 
patient-years, and 99% of reported cases have been caused by 
diclofenac, ibuprofen, sulindac, acetylsalicylic acid, naproxen, 
piroxicam, and nimesulide.13,14 The exact mechanism remains 
unclear, but most cases of DILI due to NSAIDs exhibit an idio-
syncratic pattern that may be accompanied by an immunoal-
lergic reaction.14 As there are no specific symptoms or diag-
nostic markers, it is difficult to identify NSAIDs as the cause of 
DILI; hence, it is important to make a differential diagnosis from 
AIH or PBC. Pelubiprofen, an NSAID used worldwide, is simi-
lar to ibuprofen but has relatively selective effects on COX-2 
activity (COX-1/COX-2 ratio: 3.7). Therefore, it could have less 
potential for use in gastrointestinal ulcers than other NSAIDs, 
and is preferred for patients who require long-term use of 
NSAID. Three cases of ibuprofen-related VBDS have been re-
ported in pediatrics.15 Skin involvement was presented in 
these cases, but the prognosis varied. Two cases showed clini-

cal improvement with ursodeooxycholic acid (UDCA) treat-
ment, while in the other case, liver transplantation was needed 
to handle persistent jaundice lasting more than 4 months, as in 
our case.

Transaminase, ALP, and bilirubin levels are transiently ele-
vated in most cases of drug-induced cholestasis. In our case, 
AST and ALT levels peaked on day 2 of admission and rapidly 
normalized thereafter. However, the total bilirubin level was 
progressively elevated and persistently high for 4 months, lead-
ing toward ductopenia and VBDS confirmed by repetitive liver 
biopsy.16 The general diagnostic criteria for VBDS are 1) persis-
tent ALP elevation for more than 6 months after DILI, 2) exclu-
sion of PBC, sclerosing cholangitis, and graft-versus-host dis-
ease, and 3) paucity of intralobular bile ducts in liver biopsy at 
least 1 month after onset of disease.17 Our patient met these 
three criteria.

Treatments for VBDS are yet to be established. UDCA is the 
most frequently attempted therapy. Plasma exchange and 
glucocorticoids have also been attempted.18 Although some 
patients showed clinical improvement, others progressed to 
severe cholestasis, liver cirrhosis, or hepatic failure, which re-
quired liver transplantation.19 Although corticosteroid use is 
controversial, corticosteroid was administered for 28 days, 
starting with a dose of methylprednisolone 30 mg which was 
tapered in half every week until it was tapered out since the 
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Fig. 2. Representative microscopic photographs of the two liver biopsies. (A) In the first biopsy, perivenular cholestasis with a bile canalicular pattern 
was identified. (B) The two portal tracts included in the biopsy specimen showed intact bile duct epithelial cells (arrow). (C) The second biopsy dem-
onstrated cores of hepatic parenchyma with periportal fibrosis. In >50% of the 23 portal tracts, hepatic arterioles were unaccompanied by bile ducts 
(arrow). (D) CK19 immunostaining revealed bile duct loss and bile ductular proliferation around the portal tracts. (A, B, and C) Hematoxylin and eosin stain-
ing, ×200. (D) Immunohistochemical staining for CK19, ×200.
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patient had a skin lesion suspected to be Stevens–Johnson syn-
drome.20 Intractable severe cholestasis for over 4 months did 
not improve; therefore, liver transplantation was the only treat-
ment option.

Pelubiprofen, an NSAID, is generally well-tolerated. How-
ever, clinicians must be aware of a rare adverse effect of pelu-
biprofen—serious acute liver disease leading to VBDS.
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