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Acute vanishing bile duct syndrome after therapy
with cephalosporin, metronidazole, and
clotrimazole
A case report
Zonghao Zhao, MDa, Lei Bao, MD, PhDa, Xiaolan Yu, MDb, Chuanlong Zhu, MD, PhDc, Jing Xu, MDa,
Yu Wang, MDa, Ming Yin, MDd, Yi Li, MDa,∗, Wenting Li, MD, PhDa,∗

Abstract
Rationale: Vanishing bile duct syndrome (VBDS) consists of a series of diseases characterized by the loss of >50% bile duct in
portal areas. Many factors are associated with VBDS including infections, neoplasms, and drugs. Antibiotic is one of the most
frequently reported causes of VBDS.

Patient concerns: A 29-year-old female was admitted because of liver injury for over 3 months. Tests for viruses that can cause
hepatitis and autoantibodies were all negative. Shewas prescribed with antibiotics approximately a week before liver injury while there
was no history of alcohol consumption.

Diagnoses: Liver biopsy demonstrated a loss of intrahepatic bile duct in most of the portal tracts.

Interventions: This patient was treated with ursodeoxycholic acid, polyene phosphatidylcholine, and bicyclol. Most importantly,
the treatments in our hospital were proved by the ethics committee of Department of Infectious Disease, Anhui Provincial Hospital.

Outcomes: The symptoms were improved. She is still under treatment.

Lessons:VBDS is rare but can be severe. A liver biopsy offers an important evidence for the diagnosis of VBDS, especially for those
with a history of susceptible drugs taking.

Abbreviations: ALT = alanine aminotransferase, AMA = anti-mitochondrial antibody, ANA = antinuclear antibody, ASMA =
antismooth muscle antibody, DILI = drug-induced liver injury, MDR3 =multidrug resistance protein 3, MRCP =magnetic resonance
cholangiopancreatography, PBC = primary biliary cirrhosis, PSC = primary sclerosing cholangitis, VBDS = vanishing bile duct
syndrome.
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1. Introduction

Vanishing bile duct syndrome (VBDS) is a group of diseases that
is characterized by themissing of bile duct in portal area.Multiple
causes have been convinced to be associated with VBDS,
including congenital and genetic diseases, neoplasms, infection,
and drugs.[1] Diagnosis of VBDS depends mostly on clinical and
pathological presentations. Here we reported a case of VBDS
with a history of exposure to antibiotics.
2. Case report

A 29-year-old female was admitted to our hospital because of
liver injury for over 3 months.
This patient had a history of antibiotics administration for 4 to

5 days after the removal of her intrauterine device over 3 months
ago. The drugs she took included cephalosporin, metronidazole,
and clotrimazole. Six days later, she underwent a health
examination. The report was not available until 40 days after
the examination and the result showed a mild liver injury with
alanine aminotransferase (ALT) of 220U/L. She got her liver
function rechecked at the local hospital the next day, which
showed an increase of ALT (Table 1) and that the hepatitis B
surface antibody was positive. Diammonium glycyrrhizinate
enteric-coated capsules were prescribed and her liver function
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Table 1

Laboratory data of liver function.

Variable Reference range
Before admission

3.5 Mo 2.5 Mo 1.5 Mo 5 days On admission 0.5 Mo after discharge

ALT, U/L 5–50 220 335.1 190.6 170 141 197.6
AST, U/L 0–60 NA 122.6 123.7 132 80 94.9
ALP, U/L 40–150 NA 655.0 383.6 225 192 190.9
GGT, U/L 4–89 NA 1067.4 703 458 420 121.1
TBil, mmol/L 3.4–20.5 NA 28.7 32.8 38.0 30.6 60.5
DBil, mmol/L 0.0–6.8 NA 11.2 14.4 28.7 20.8 40.3
IBil, mmol/L 0.0–13.7 NA 17.5 18.4 9.3 9.8 24.7
Alb, g/L 35.0–55.0 NA 48.2 45.7 46.3 38.2 47
Glo, g/L 20.0–35.0 NA 29.1 30.5 33.2 25.4 30

Alb = albumin, ALP = alkaline phosphatase, ALT = alanine aminotransferase, AST = aspartate aminotransferase, DBil = direct bilirubin, GGT = gamma-glutamyl transferase, Glo = glucose, IBil = indirect
bilirubin, Mo=month, NA=not available, TBil = total bilirubin.
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had improved slightly 3 weeks later. Then she took some
traditional Chinese medicine for several days. Six days before
admission, she went to the local hospital because of dark urine
and pruritus. The results showed an elevated total bilirubin (TBil)
level, so she was admitted to our hospital for further examination
and treatment.
On admission, the patient was conscious, with mild jaundice,

no enlargement of the thyroid, no abdominal pain, no
hepatomegaly and splenomegaly, and no other abnormalities
of the physical examination. Her vital signs were stable. She used
to be diagnosed with intrahepatic cholestasis of pregnancy 4
years ago and had been treated with ursodeoxycholic acid. Her
liver injury completely recovered after the delivery. She had no
history of chronic liver diseases, no hypertension or diabetes
mellitus, no other diseases, no history of alcohol addiction, no
exposure to toxic substances, or infectious disease. The
laboratory data of her liver function before and after admission
are summarized in Table 1. Her prothrombin time was 11.4
seconds and the international normalized ratio (INR) was 0.95.
Antibodies to hepatitis A, C, D, E, and G viruses; cytomegalovi-
rus (CMV); Epstein–Barr virus (EBV); and herpes simplex virus
(HSV) were all negative. Autoantibodies like antinuclear
antibody (ANA), antismooth muscle antibody (ASMA), and
antimitochondrial antibody (AMA)were also negative. The levels
of alpha fetoprotein (AFP) and ceruloplasmin were under
normal. And her thyroid function showed no abnormalities.
Since there were no abnormal findings of the abdominal

ultrasound, the patient took a magnetic resonance cholangio-
Figure 1. (A) Portal tract without a bile duct that should accompanied with the int
60�). (B) Vanishing interlobular bile duct in portal area (CK19, 60�, arrows). CK
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pancreatography (MRCP) and it showed no constriction or
expansion of the bile ducts both intra- and extra- the liver,
except for some calculus of cystic duct. Six days after admission,
she underwent a biopsy of the liver. A total of 10 portal areas
could be seen on the pathological sections and there was no
obvious inflammation or fibrosis. Histology showed interlobu-
lar arteries and veins without bile ducts in >50% portal areas
(Fig. 1). According to her laboratory data and pathological
results, the patient was finally diagnosed with VBDS. She was
administrated with ursodeoxycholic acid (0.25g 3 times a day),
polyene phosphatidylcholine (456mg 3 times a day) as well as
bicyclol (25mg 3 times a day), and then was discharged home.
Her liver function was monitored regularly during the follow-
up and the last report showed a significantly improved liver
function: ALT 34.8U/L, aspartate aminotransferase 79.2U/L,
alkaline phosphatase (ALP) 250.3U/L, gamma-glutamyl trans-
ferase (GGT) 452.9U/L, and TBil 19 mmol/L. She is still under
treatment.

3. Discussion

The loss of intrahepatic bile duct, described to be pathological
changes of several diseases like primary biliary cirrhosis (PBC)
and graft-versus-host disease, was firstly defined as ductopenia. It
was not until 1987 when Ludwig introduced the definition of
VBDS.[2] This uncommon disease is reported mostly in isolated
cases. Factors associated with VBDS include congenital and
genetic diseases that can affect bile duct development;[1]
erlobular hepatic arteries, no obvious inflammation, or fibrosis (D-PAS staining,
19 = cytokeratin 19, D-PAS = periodic acid–Schiff–diastase.



[3–5]

Table 2

Antibiotics reported to cause VBDS.

Drugs References

Amoxicillin–clavulanate [1,10]

Azithromycin [10,13]

Ampicillin [1]

Co-trimoxazole [1]

Clindamycin [1]

Cefalexin [10]

Cefazolin [10]

Erythromycin [1]

Fluoroquinolones [10,11,14]

Meropenem [15]

Tetracycline [1]

Trimethoprim–sulfamethoxazole [1]

VBDS = vanishing bile duct syndrome.
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neoplasms, especially lymphoma; virus infection like CMV,
HCV, and EBV;[6–8] immune disorder such as PBC, primary
sclerosing cholangitis (PSC), and graft-versus-host disease.[1,9]

Drugs and toxins can also lead to VBDS. Up to now, several kinds
of drugs have been reported to cause VBDS, including antibiotics,
nonsteroidal anti-inflammatory drugs (NSAIDs), antiviral anti-
gens, drugs for hypertension, hyperlipidemia, diabetes mellitus,
and antipsychotics (Table 2).[10–15] Jaundice and itching are the
most frequent symptoms for those with drug-induced VBDS.
Other manifestations like fatigue and anorexia are also
common.[10] Laboratory test may show elevated levels of ALP
and GGT. A liver biopsy is important for the diagnosis of VBDS
as it is defined as the loss of intrahepatic bile duct in>50% portal
areas.[16] At least 10 portal tracts are needed for the confirmation
of VBDS whereas 20 is better. In our case, the patient had no
history of alcohol addiction and tests for virus hepatitis, CMV,
EBV, and HSVwere all negative. HerMRCP was normal and the
serum levels of ANA, ASMA, and AMA were all under normal.
Moreover, liver pathology showed mild inflammation while no
fibrosis scar in the portal area, which lead to the exclusion of
autoimmune hepatitis, PBC, and PSC. The patient had liver injury
6 days after she took the medication, and her ALP elevated
obviously. According to Roussel Uclaf causality assessment
method (RUCAM),[17] she got 7 scores and was diagnosed with
drug-induced liver injury (DILI). She was classified into
cholestatic DILI since her ALP >2ULN (upper limits of normal)
and R�2 (R= (actual ALT/ALT ULN)/(actual ALP/ALP
ULN)).[18] Pathological examination of her liver showed a loss
of bile duct in >50% of the portal tracts and she was finally
diagnosed with drug-induced VBDS.
Mechanisms of VBDS are still not well understood. However,

immunological injuries can play important roles in the loss of bile
duct. T-cell-mediated immunological reaction may lead to biliary
epithelial cells apoptosis.[19] In this case, the patient has a history
of using antibiotics just 1 week before the liver injury, including
cephalosporin, metronidazole, and clotrimazole. Several kinds of
cephalosporin have already been reported to be associated with
VBDS, as listed in Table 2. Clotrimazole has also been found to
have the ability of inhibiting multidrug resistance protein 3
(MDR3), which is a kind of phospholipid export pump that was
expressed on the membranes of cholangioles. Defects of MDR3
can lead to bile duct damage and are associated with DILI and
VBDS.[10,20,21]
3

There is no effective therapy that can induce the regeneration of
bile duct. Current treatments focus on improving cholestasis and
suppressing immune reaction. Prognosis of VBDS depends on the
degree of bile duct loss, and there is also a trend of poor outcome
in younger patients and Africa–America race.[10] Even though the
liver function abnormalities can continue for years, some patients
may have clinical symptoms improvement. For those who had
developed cirrhosis or liver failure, liver transplantation would be
the last choice. Severe liver injury can also lead to death. Our
patient has been under treatment for 9 months and she is still
under follow-up. The liver function had no obvious improve-
ment, but her symptoms released a lot.
In summary, we presented a case of VBDS in a patient with a

history of antibiotics administration. Liver biopsy plays an
important role in the diagnosis of VBDS. The mechanisms of
VBDS remained unknown. Further study is needed and may help
us to treat this disease more effectively.
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