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Abstract
Vanishing bile duct syndrome (VBDS) refers to a group 
of disorders characterized by prolonged cholestasis as 
a result of destruction and disappearance of intrahe-
patic bile ducts. Multiple etiologies have been indenti-
fied including infections, neoplastic disorders, autoim-
mune conditions and drugs. The natural history of this 
condition is variable and may involve resolution of cho-
lestasis or progression with irreversible damage. VBDS 
is extremely rare in human immunodeficiency virus 
(HIV)-infected patients and anti-retroviral therapy has 
never been implicated as a cause. We encountered a 
young pregnant female with HIV and VBDS secondary 
to anti-retroviral therapy. Here, we report her clinical 
course and outcome.
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INTRODUCTION
The destruction and disappearance of  intrahepatic bile 
ducts leading to “ductopenia” and cholestasis is termed 
“vanishing bile duct syndrome (VBDS)”. The exact mech-
anism underlying this syndrome is unknown; however, 
common causes include autoimmune disorders such as 
primary biliary cirrhosis (PBC), neoplasms, infections and 
drug toxicities[1-7]. Several patients with VBDS respond to 
treatment of  the underlying condition and/or removal of  
the offending agent. However, other patients progress to 
biliary cirrhosis and end stage liver disease. VBDS is rare 
in the human immunodeficiency virus (HIV)-infected 
population and to date, only one case has been reported 
in the literature[8]. In addition, none of  the anti-retroviral 
medications have been implicated as a cause of  ductope-
nia. We report the case of  a young female with HIV and 
VBDS secondary to anti-retroviral therapy.

CASE REPORT
In August, 2009, a 28-year-old African American fe-
male in the 3rd trimester of  pregnancy (G1P0, 31 wk) 
presented to the emergency room with jaundice for 3 d. 
She also complained of  pruritus, light-colored stools 
and dark urine. She denied any abdominal pain, fever, 
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chills, vomiting or diarrhea. The patient had a history of  
heavy alcohol use (approximately 5 drinks/d) for 3 years 
discontinued at the beginning of  her pregnancy. She re-
ported no history of  intravenous drug use or unprotect-
ed sexual exposure. She had no history of  taking herbal 
supplements or over-the-counter medications. Her past 
medical history was significant for HIV infection diag-
nosed in 2000. She had not been on highly active anti-
retroviral therapy (HAART) since 2003 but recently 
started triple drug therapy to minimize risk of  vertical 
transmission, with zidovudine, lamivudine and nevirap-
ine 4 wk prior to presentation. She had no history of  any 
opportunistic infections and was not taking any prophy-
lactic medications. Her only other medications included 
folic acid and multivitamins. Her CD4 count and viral 
load prior to initiating therapy were 234 cells/μL (normal 
range: 410 to 1590 cells/μL) and 35 853 copies/mL [re-
verse transcriptase polymerase chain reaction (RT-PCR) 
lower limit of  detection: 48 copies/mL], respectively.

Physical examination revealed icterus and gravid 
uterus consistent with duration of  pregnancy. There were 
no stigmata of  chronic liver disease. Abdomen was non-
tender and without hepatosplenomegaly or ascites. Fetal 
exam was normal. Her liver tests revealed total bilirubin of   
10.5 mg/dL (normal range: 0.2-1.3 mg/dL), direct biliru-
bin 6.7 mg/dL, aspartate aminotransferase 103 U/L (nor-
mal range: 0-37 U/L), alanine aminotransferase 179 U/L  
(normal range: 0-40 U/L), and alkaline phosphatase  
496 U/L (normal range: 39-117 U/L). Hematologic 
and electrolyte values were within normal range, and 
serum ethanol and urine drug screen were negative. 
Serologic testing was negative for viral and autoim-
mune hepatitis including hepatitis E IgM, Epstein 
Barr virus PCR and cytomegalovirus PCR (CMV-
PCR), antinuclear antibody, antismooth muscle anti-
body, and antimitochondrial antibody. Her CD4 cell 
count and HIV-1 RNA viral load were measured as  
224 cells/μL and 304 copies/mL, respectively. Fungal, 
mycobacterial, CMV, aerobic and anaerobic blood cultures 
as well as tests for Cryptosporidium parvum, Microsporidium 
and Toxoplasma were negative.

Right upper quadrant ultrasound revealed normal 
size liver with normal echogenicity and no focal le-
sions, cholelithiasis or biliary tract obstruction. Magnetic 
resonance cholangiopancreatography (MRCP) was per-
formed. There was no cholangiographic evidence of  
extra- or intra-hepatic biliary duct dilatation (Figure 1), 
sclerosing cholangitis or discrete liver mass. A liver bi-
opsy was performed which revealed marked ductopenia 
with cholestasis (Figure 2). Cytokeratin immunostain 
confirmed ductopenia and showed one irregular bile 
duct and scattered ductular proliferation among 11 
visualized portal tracts (Figure 3). There was mild lym-
phocytic portal inflammation and CMV, AFB and GMS 
stains were negative. A diagnosis of  VBDS was made.

HAART medications were withdrawn and the patient 
was started on ursodeoxycholic acid at 15 mg/kg per day 
to treat cholestasis and provide symptomatic relief. Over 
the next few weeks, the patient continued to have severe 
pruritus and worsening jaundice. Her liver tests deterio-
rated further with peak levels as shown in Figure 4. A sec-
ond liver biopsy was performed 8 wk later which showed 
worsening cholestasis and persistent ductopenia. Owing 
to the progressive nature of  her disease course, liver trans-
plant evaluation was initiated for the patient. 

DISCUSSION
VBDS refers to a group of  disorders resulting in cho-
lestasis as a consequence of  progressive destruction and 
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Figure 1  Magnetic resonance cholangiopancreatography. Patent biliary 
system without evidence of strictures or obstruction with normal caliber 
common bile duct (C), right hepatic duct (R), and left hepatic duct (L).
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Figure 2  Liver biopsy showing portal tract with normal appearing hepatic 
vein and hepatic artery, and absence of bile ducts. A: PAS-D stain, × 200 
magnification; B: Hematoxylin and eosin stain, × 200 magnification.
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disappearance of  intrahepatic bile ducts. This condition 
was first described in 1988 in a case series of  3 patients 
by Ludwig et al[1] as “idiopathic adulthood ductopenia”. 
Ductopenia is defined as the absence of  interlobular bile 
ducts in greater than 50% of  small portal tracts in a liver 
biopsy specimen.

Several causes of  VBDS have been identified with 
varying mechanisms of  duct injury and loss. PBC is one 
of  the most common causes of  ductopenia and is likely 
secondary to T-cell mediated bile duct injury[1,2]. Small 
duct primary sclerosing cholangitis, acute and chronic 
hepatic cellular rejection and sarcoidosis are other causes 
of  VBDS with an underlying immune mechanism[3,4]. In-

fections and neoplastic disorders commonly implicated 
include CMV, reovirus 3, syphilis, cryptosporidium, Hodg-
kin’s disease and histiocytosis X[5-7]. In addition, several 
drugs have been reported to cause VBDS, the most fre-
quent ones include antibiotics and psychiatric medications 
(Table 1)[7].

Intrahepatic cholestasis of  pregnancy was consid-
ered upon presentation as a possibility in our patient. 
However, this is a physiologic response to hormonal 
fluctuation during pregnancy and usually resolves spon-
taneously after delivery without persistent hyperbiliru-
binemia and ductopenia as seen in our patient[9]. There 
is no known association between pregnancy and VBDS, 
and the few existing case reports have been ascribed to 
medications such as chlorpromazine[10,11]. VBDS is even 
rarer in patients with HIV infection and has not been 
well described. Only a single case has been reported in 
the literature, in a patient with advanced AIDS (CD4 
cell count: 7 cells/μL) and cholestasis with ductopenia 
presumably due to CMV infection[8]. A second case with 
HIV infection, low CD4 count (108 cells/μL) and idio-
pathic ductopenia has been reported, but does not fit the 
definition of  VBDS since bile ducts were absent only in 
6 of  15 portal tracts[12]. Cholestasis in patients with HIV 
infection is commonly due to sclerosing cholangitis and 
AIDS cholangiopathy which involves obstruction of  
the biliary tract due to infection-related strictures. Other 
causes include drug toxicity from HAART medications 
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Table 1  Drugs reported to cause chronic cholestasis and ductopenia

Antibiotics Psychiatric drugs Antiepileptic drugs Oral hypoglycemics Hormonal agents Others

Ampicillin Amitriptyline Phenytoin Carbutamide Estradiol Ibuprofen
Amoxicillin/
clavulanic acid

Chlorpromazine Carbamazepine Tolbutamide Methyltestosterone Phenylbutazone
Haloperidol Barbiturates Glibenclamide Norandrostenolone Cyproheptadine

Clindamycin Imipramine Diazepam Cimetidine
Trimethoprim/
sulfamethoxazole

Prochlorperazine Cromolyn sodium
Trifluperazine Chlorothiazide

Flucloxacillin
Tetracyclines
Thiabendazole
Erythromycin
Troleandomycin
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A

Figure 3  Liver biopsy specimen with cytokeratin staining for biliary 
elements. A: No bile ducts are seen, minimal ductular proliferation is apparent 
at the edges of the portal tract (long arrows); B: Solitary portal tract with 
presence of irregular bile ducts (long arrows) and ductular proliferation (short 
arrows). 
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Figure 4  Trend of liver enzymes and bilirubin during the patient’s clinical 
course.
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and antimicrobials, neoplasms (Kaposi sarcoma and lym-
phoma) and opportunistic infections[13]. Our patient did 
not have biliary obstruction on ultrasound or MRCP, and 
had significantly higher levels of  serum bilirubin than is 
commonly seen in AIDS cholangiopathy. Liver biopsy 
was negative for malignancy and did not show any fea-
tures of  sclerosing cholangitis or PBC. No strictures 
were seen on MRCP and tests for specific opportunistic 
pathogens were negative, ruling out AIDS cholangiopa-
thy and infection.

The most likely cause of  cholestasis in our patient 
was drug-induced liver injury. Medications used by our 
patient prior to onset of  jaundice included zidovudine, 
lamivudine, nevirapine, multivitamins and folic acid. Zi-
dovudine or lamivudine toxicity is associated with lactic 
acidosis, elevated lactate dehydrogenase, amylase and 
lipase along with abnormal liver tests[14]. None of  these 
findings were seen in our patient. In addition, these two 
drugs were less likely to be the culprits since their toxic 
effects on the liver usually manifest after 6 mo of  use. 
Nevirapine, a non-nucleoside reverse transcriptase inhib-
itor, is being increasingly used in pregnant patients owing 
to its favorable side effect profile and lower teratogenic-
ity compared to protease inhibitors[14]. However, hepa-
totoxicity is the major adverse effect of  nevirapine (5%) 
and most often manifests as a hypersensitivity reaction 
with fever, rash and elevated liver tests within the first 
few weeks of  therapy. Late onset hepatotoxicity after 
several weeks of  nevirapine use has also been described 
in several cases and may be an idiosyncratic reaction to 
the drug[14]. Although several case reports have demon-
strated a cholestatic pattern of  nevirapine toxicity, VBDS 
has never been reported[15,16]. Our patient did not have 
fever and rash, but had evidence of  cholestatic hepatitis 
and a temporal association between nevirapine use and 
development of  biochemical abnormalities. Therefore, 
nevirapine toxicity was felt to be the most likely cause of  
cholestasis and VBDS in our patient. 

In summary, VBDS can result from multiple etiolo-
gies including autoimmune disorders, infections, neoplas-
tic disorders, genetic abnormalities and medications. The 
diagnosis is suggested by abnormal liver tests and paucity 
of  interlobular bile ducts on liver biopsy. To the best of  
our knowledge, this is the first reported case of  nevirap-
ine-induced cholestatic hepatitis in a patient with HIV 
leading to severe ductopenia and VBDS. VBDS should 

be considered in all HIV patients with chronic cholesta-
sis, especially those with a history of  nevirapine use.
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