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Abstract
Vanishing bile duct syndrome (VBDS) is a group of 
rare disorders characterized by ductopenia, the pro-
gressive destruction and disappearance of intrahe-
patic bile ducts leading to cholestasis. Described in 
association with medications, autoimmune disorders, 
cancer, transplantation, and infections, the specific 
mechanisms of disease are not known. To date, only 
4 cases of VBDS have been reported in human immu-
nodeficiency virus (HIV) infected patients. We report 
2 additional cases of HIV-associated VBDS and review 
the features common to the HIV-associated cases. 
Presentation includes hyperbilirubinemia, normal liver 
imaging, and negative viral and autoimmune hepatitis 
studies. In HIV-infected subjects, VBDS occurred at 
a range of CD4+ T-cell counts, in some cases follow-
ing initiation or change in antiretroviral therapy. Lym-
phoma was associated with two cases; nevirapine, 
antibiotics, and viral co-infection were suggested as 
etiologies in the other cases. In HIV-positive patients 
with progressive cholestasis, early identification of 
VBDS and referral for transplantation may improve 
outcomes.
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INTRODUCTION
Vanishing bile duct syndrome (VBDS) is a term that 
refers to a group of  rare disorders characterized by 
progressive destruction and disappearance of  the intra-
hepatic bile ducts leading to intrahepatic cholestasis[1]. 
VBDS has been described in association with autoim-
mune disorders, medications, cancer, transplantation, 
and infection, though idiopathic cases have also been 
described[2]. Immune mediated mechanisms have been 
proposed[3]. The prognosis is poor with progression to 
biliary cirrhosis in the majority of  cases.

To date only 4 previous cases in human immunode-
ficiency virus (HIV) infected adults have been report-
ed[2-5]. Antiretroviral therapy (ART) has been implicated 
as causal in three of  the cases[2,4,5]. Here we report two 
additional cases of  biliary ductopenia consistent with 
VBDS seen in HIV-infected adults cared for at two aca-
demic hospitals in 2010. The previously reported cases 
are reviewed and the potential etiologies, pathogenesis, 
management and prognosis for VBDS in HIV-infected 
adults are discussed. 

CASE REPORT
Case 1
A 41-year-old man with HIV infection, diagnosed in 
1989, was referred for evaluation of  a 9-wk history of  
progressive jaundice. ART was initiated in 1999 with ad-
herence to a regimen of  tenofovir, didanosine, atazana-
vir, and ritonavir for at least 9 mo prior to presentation. 
CD4+ count was 304 cells/μL and HIV-1 viral load (VL) 
< 75 copies/mL two months prior to symptoms. He was 
taking no other medications and had no history of  op-
portunistic infections (OI) or pancreatitis.

Eight weeks prior to referral he was evaluated for 
a one-week history of  fatigue, nausea, abdominal pain, 
and scleral icterus. He denied new medications, alcohol 
or drug use. Laboratory studies revealed elevated alkaline 
phosphatase (AP), aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), and total bilirubin (TB) 
4.7 mg/L. Lipase was elevated at 3571 U/L. All studies 
were within normal ranges two months earlier. Abdomi-
nal computed tomography (CT) scan showed pancreatic 
enlargement consistent with pancreatitis and a normal 
appearing liver. Because of  concern for ART-associated 
pancreatitis and liver injury, ART was held and he re-
ceived nothing by mouth. Magnetic resonance imaging 
and magnetic retrograde cholangio-pancreatography 
(MRI/MRCP) of  the liver were normal. Subsequently, 
his nausea and abdominal pain improved, lipase trended 
down, and his diet was successfully advanced. He was 
discharged on the third day of  hospitalization.

Five days later, he reported worsening fatigue and 
new generalized pruritus. Laboratory studies showed 
worsening hyperbilirubinemia (TB 14.3 mg/dL). He was 
referred to the National Institutes of  Health (NIH) for 
further evaluation.

On admission to the NIH, he was febrile (38.2 ℃) 

with laboratory studies consistent with progressive cho-
lestasis. CD4+ count was 164 cells/μL and HIV VL was 
33 945 copies/mL. Viral hepatitis and autoimmune stud-
ies were negative. Epstein Barr virus (EBV) polymerase 
chain reaction (PCR) was low positive (660 genome 
equivalents/mL) and cytomegalovirus (CMV) PCR was 
low positive (< 250 genome equivalents/mL) in blood. 

Liver biopsy revealed marked bile duct paucity as-
sociated with moderate inflammation, cholestasis, injury 
of  residual ducts, and perivenular hepatocyte dropout 
with fibrosis (Figure 1B). Less than 10% of  portal ar-
eas showed an intact duct, confirming the diagnosis of  
VBDS. No viral inclusions or granulomas were seen. 
Fungal and acid fast bacilli (AFB) staining were nega-
tive. Liver biopsy was negative for CMV by PCR and 
immunohistochemistry, and low positive for EBV by 
PCR, however in situ hybridization for EBV was nega-
tive. Electron microscopy showed mitochondrial injury, 
presumably secondary to the patient’s prior ART (Figure 
1D).

ART was reinitiated three weeks after admission with 
lamivudine, etravirine, raltegravir and enfuvirtide[6]. Four 
weeks later, his CD4+ count was 133 (12%) and HIV 
VL < 50. The patient’s hospital course was complicated 
by pneumococcal sepsis, small bowel intussusception re-
quiring surgical resection complicated by an anastomotic 
bleed, and renal failure. TB remained elevated, peaking 
at 45.6 mg/dL, and he was referred for liver transplant 
evaluation.

Due to poor nutritional and functional status, the 
patient was not deemed a candidate for liver transplant 
and was discharged to hospice care. He died two weeks 
later. Autopsy identified hepatomegaly with marked bile 
duct paucity, splenomegaly and bloody ascites. Classic 
Hodgkin’s lymphoma, lymphocyte depleted subtype, was 
found in the lymph nodes of  the neck and mediastinum 
as well as in the gallbladder and common bile ducts (Fig-
ure 1E).

Case 2
A 39-year-old African-American male with HIV, di-
agnosed in 1996, and a history of  toxoplasmosis, dis-
seminated Mycobacterium avium complex (MAC), seizure 
disorder, and medication non-compliance, presented 
with confusion. Evaluation revealed acute renal failure, 
hyperbilirubinemia and moderately elevated transami-
nases. Three months earlier, his CD4+ count was 190 
cells/μL, HIV VL 136 copies/mL, AP 154 U/L, with 
normal serum transaminases and bilirubin. His medica-
tions included tenofovir, emtricitabine, lopinavir/ritona-
vir, dapsone, azithromycin, ethambutol, and divalproex. 
Two weeks prior, he received an unknown antibiotic for 
a sinus infection.

At presentation, he was awake but not following 
commands. Examination revealed jaundice and bibasilar 
rales. Laboratory studies showed pancytopenia, acute 
renal failure, elevated AP, AST and ALT, with TB 10 
mg/dL. CT of  the chest, abdomen and pelvis showed 
bibasilar lung infiltrates and hepatomegaly. He received 
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cefepime for pneumonia and hemodialysis for metabolic 
acidosis and uremia. His prior medications were held.

MRI/MRCP showed borderline small hepatic ducts 
with ductal irregularity in the right lobe without defini-
tive obstruction. Liver biopsy showed ductopenia and 
intrahepatic and canalicular cholestasis. Of  eleven portal 
tracts identified, none contained bile ducts. Where a bile 
duct would be expected, a mild lymphoplasmacytic infil-
trate was seen without resultant expansion of  the portal 
tract or associated piecemeal necrosis (Figure 1C). Fun-
gal and AFB staining were negative. PCR for EBV DNA 
was low level positive, though no viral cytopathic effect 
was seen. Immunohistochemistry was negative for CMV 
or herpes simplex virus. 

With supportive care, the patient’s mental status im-
proved. ART was reinitiated with etravirine, raltegravir, 
and ritonavir-boosted darunavir to improve his immune 
function and prevent recurrent or new OI. Secondary 
MAC and toxoplasmosis prophylaxis were restarted with 
ethambutol, azithromycin, and atovaquone. TB remained 
stable at 25 mg/dL. After discharge, he refused to take 
his medications and died 3 wk later of  multisystem or-
gan failure. Autopsy was not performed.

Summary of other reported cases 
Case 3 was a 28-year-old African American female, 31-wk 

pregnant, who presented with jaundice four weeks after 
initiating ART with zidovudine, lamivudine, and nevirap-
ine[4]. Prior to initiation of  ART, CD4+ count was 234 
cells/μL, and VL of  35 853 copies/mL. Liver biopsy 
showed marked ductopenia and cholestasis. ART was 
discontinued and the patient was treated with ursode-
oxycholic acid. A repeat liver biopsy obtained 8 wk after 
presentation showed worsening cholestasis and persistent 
ductopenia. She was referred and listed for liver trans-
plantation, however her cholestasis improved and she 
was ultimately removed from the transplant list (personal 
communication, Dr. Rajan Kochar, August 10, 2010). 
The authors felt that drug-induced liver injury from nevi-
rapine was the likely cause of  the VBDS. 

Case 4 was a 39-year-old female with advanced ac-
quired immunodeficiency syndrome (AIDS), hepatitis C 
(HCV) co-infection, and ongoing polysubstance abuse, 
who presented with one week of  scleral icterus, pruritus, 
and abdominal pain[3]. She was not receiving ART and 
her CD4+ count was 7 cells/μL and VL 721 000 at pre-
sentation. CMV PCR in the blood was positive. Liver bi-
opsy showed marked ductopenia and associated granulo-
matous inflammation. The authors imputed CMV as the 
culprit for VBDS, recognizing the potential contribution 
of  HCV co-infection. The patient died one month after 
presentation
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Figure 1  Liver core biopsy. A: Portal tract from normal liver for comparison; B: Portal inflammation and absence of bile duct from the portal area from case 1;  C: 
Portal area showing absence of bile ducts and associated infiltration of lymphocytes and plasma cells from case 2 (HE, 600 ×); D: Electron microgram, case 1. Evi-
dence of mitochondrial toxicity was noted on electron microscopy. Some mitochondria showed loss of cristae, as well as loss of inner and outer membranes, and an 
amorphous appearance to the mitochondrial matrix (arrows). Similar mitochondrial changes have been described previously in cases of nucleoside reverse transcrip-
tase inhibitor-related hepatotoxicity. Courtesy of Dr. Maria Tsokos, National Cancer Institute Laboratory of Pathology; E: Involvement of the right hepatic bile duct by 
Hodgkin’s Disease seen on autopsy from case 1. A Reed-Sternberg cell (arrow) is seen within the infiltrate beneath the autolysed bile duct (HE, 600×). V: Vein; A: 
Artery; B: Bile duct.
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Case 5 was a 25-year-old African male with advanced 
AIDS (CD4+ 108 cells/μL, VL 97 100 copies/mL) who 
presented with confusion, vomiting and jaundice two 
weeks after starting zidovudine, lamivudine and efavi-
renz[2]. ART was discontinued and he received cipro-
floxacin and clarithromycin for pneumonia. Three weeks 
later, ART was reinitiated with tenofovir, lamivudine 
and nevirapine. One week later, he was readmitted with 
fever and worsening jaundice. Liver biopsy showed bile 
duct damage associated with minimal inflammation and 
absence of  ducts in 40% of  the visualized portal tracts. 
His clinical presentation, thought to be consistent with 
VBDS, was attributed to medications, especially nevirap-
ine, since his clinical deterioration occurred after starting 
ART. He was referred for liver transplantation evaluation 
but died approximately one month after referral.

Case 6, available only in abstract form, was a 41-year-
old male with HIV, previously well-controlled on a regi-
men of  zidovudine, lamivudine, abacavir and tenofovir[5]. 
After his HIV RNA increased from < 50 to 454 copies/
mL, his ART regimen was changed to abacavir, lamivu-
dine and nevirapine. Liver enzymes prior to ART change 
were normal. Four weeks later, he developed jaundice 
and abdominal pain. Liver biopsy showed lack of  bile 
ducts involving all portal tracts with lymphocytic infiltra-
tion without eosinophils. Given the temporal association 
with initiation of  nevirapine, nevirapine-induced VBDS 
was imputed. In subsequent follow-up, the patient was 
diagnosed with lymphoma and died within a year of  
VBDS diagnosis (personal communication, Dr. Judith 
Berger, May 2, 2011).

DISCUSSION
VBDS is a rare cause of  progressive cholestasis, most 

commonly described with drugs but also seen with infec-
tion, in cancer and cancer therapy, and in liver diseases 
such as allograft rejection, graft-versus-host disease, pri-
mary biliary cirrhosis and primary sclerosing cholangitis. 
Diagnosis is made by liver biopsy when interlobular and 
septal bile ducts cannot be identified in at least 50% of  
the portal tracts in a biopsy that contains at least 10 por-
tal tracts for assessment[7]. 

Clinical presentation, similar in HIV-infected and 
non-HIV-infected patients, varies, with some cases pre-
senting shortly after drug exposure with acute jaundice[4] 
and others appearing with cholestatic cirrhosis and com-
plications of  portal hypertension[7]. Evaluation should 
include a detailed medication history to identify possible 
drug causes of  cholestasis, laboratory testing to rule out 
viral and autoimmune hepatitis and primary biliary cir-
rhosis, and imaging to rule out extrahepatic biliary ob-
struction. Liver biopsy is required for diagnosis. 

The 6 cases in HIV-infected patients described to 
date share many risk factors for VBDS reported previ-
ously in non-HIV patients, including immunocompro-
mise, multiple medication exposures, viral co-infection, 
and Hodgkin’s lymphoma. Given the frequency of  risk 
factors for VBDS in HIV-infected populations, it is per-
haps surprising that the diagnosis is so rarely reported. 

Remarkable features for the HIV-infected patients 
include near-total bile duct loss at the time of  liver bi-
opsy in 5 of  the 6 patients described. The majority expe-
rienced irreversible progression with 5 of  the 6 patients 
dying within months of  diagnosis. Because diagnosis 
occurred over a range of  CD4+ T-cell counts and levels 
of  HIV viremia, it is difficult to conclude that advanced 
HIV disease is a predisposition. However, ART and as-
sociated immune reconstitution may play an underlying 
role in some cases, with 3 patients appearing shortly af-
ter antiretroviral regimen initiation or change.

Drugs
Many drugs with hepatic metabolism are known to cause 
hepatotoxicity and cholestasis and have been associated 
with VBDS[8]. The growing list of  drugs associated with 
VBDS includes most antimicrobial classes, anticonvul-
sants, antipsychotics, antidepressants, antihistamines, 
NSAIDS, and sex steroids (Table 1). VBDS has also 
been described as a component of  severe drug reactions, 
such as Stevens-Johnson syndrome (SJS) and toxic epi-
dermal necrolysis[9,10]. 

The prognosis of  drug-induced VBDS appears to 
be better than with other causes of  VBDS with gradual 
improvement in liver test abnormalities and symptoms 
described in the majority of  reports[11,12]. However, in a 
portion of  patients, the disease is irreversible[10], as seen 
in 5 of  the 6 HIV-positive patients described here. 

Drug-induced ductopenia is thought to occur from 
direct damage caused by toxins or from an immunoal-
lergic reaction where the drug or its metabolites act as 
haptens that induce an immune response against the 
biliary epithelium, destroying the intrahepatic bile ducts 

Oppenheimer AP et al . Vanishing bile duct syndrome in HIV

Table 1  Selected medications associated with chronic cho-
lestasis and vanishing bile duct syndrome

Medication class Medication
Antimicrobials Penicillins

Fluroquinolones
Trimethoprim-sulfamethoxazole
Azithromycin
Tetracyclines
Clindamycin 
Carbapenems
Itraconazole
Terbinafine

Antiretrovirals Nevirapine
Anticonvulsants Carbamazepine

Valproic acid
NSAIDS Ibuprofen
Sex steroids Testosterone
Antidepressants Amitriptyline
Antipsychotics Risperidone
Immunomodulating Interleukin-2
Anti-lipid Agents Atorvastatin

Fenofibrate

NSAIDS: Nonsteroidal antiinflammatory drugs.
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and resulting in cholestasis[13]. Histologic descriptions 
of  drug-induced VBDS include marked inflammatory 
infiltrates, including mononuclear cells, eosinophils, and 
neutrophils, surrounding bile ducts and accompanied 
by lobular cholestasis. Sequential biopsies demonstrate 
decreasing inflammation, increasing cholestasis and pro-
gressive ductopenia[13]. Interestingly, there does not ap-
pear to be any qualitative histologic difference between 
cases that improve and those that progress, though 
reports of  ductopenia in allograft rejection suggest that 
a greater degree of  bile duct loss was seen in irreversible 
cases[14].

Three of  the HIV patients were treated with medi-
cations described in association with VBDS. Case 1 
received empiric treatment for urethritis with ceftriax-
one and azithromycin, two medications that could have 
potentially worsened his underlying liver disease. Case 2 
received anti-MAC therapy and an unknown antibiotic 
for a respiratory infection. His antiepileptic, divalproex, 
is a pro-drug of  valproic acid, a medication reported in 
association with VBDS. Case 5 received clarithromycin, 
ciprofloxacin, and ibuprofen. The role of  these medi-
cations in causing or perpetuating the underlying liver 
damage is not known.

Though nevirapine has been associated with SJS and 
hepatoxicity, the 3 reports of  VBDS in the setting of  
nevirapine use did not have features of  SJS. However, 
given the temporal association of  nevirapine with VBDS 
in cases 3 and 6, it has been added to the list of  poten-
tially causative agents.

Infection
Bile duct loss has been described in association with vi-
ral infections, most frequently HCV[15,16] and CMV,[17,18] 
less frequently HBV[19] and EBV[20], with most published 
cases occurring in the setting of  transplant or other im-
munocompromised states. 

Cholestatic presentation of  HCV is well-described 
in liver transplant recipients[21], however ductopenia is 
infrequently observed in patients with chronic HCV. 
Rarely, this bile duct damage is associated with features 
of  chronic cholestasis or progressive bile duct loss[16]. 
The mechanism of  bile duct damage with HCV is not 
known. Proposed mechanisms include a direct cyto-
pathic effect of  HCV (HCV has been identified in bile 
duct epithelium[22]) and immune-mediated destruction[16]. 
Thus, HCV co-infection may have played a role in case 
4, though other etiologies including advanced untreated 
HIV infection, CMV infection, and ongoing alcohol and 
substance abuse may also have contributed.

CMV infection is the best characterized viral cause 
of  bile duct injury, both in neonates and adults[23,24], 
and is the most common viral cause of  VBDS in liver 
transplants recipients[25]. The exact mechanism of  CMV-
related duct injury is not known; infection of  the biliary 
epithelium or immune-mediated mechanisms have been 
proposed. Bile duct injury with CMV viral inclusions in 
the biliary epithelium has been shown in neonatal hepa-

titis and with epithelioid granulomas in adults[26]. One 
series of  VBDS in liver transplant identified ongoing 
CMV replication in hepatocytes resulting in cholangio-
cyte death[25].

Case 4, a patient with advanced HIV disease not re-
ceiving ART and chronic HCV, had a positive CMV PCR 
in blood; no CMV studies were reported on the liver 
biopsy, however granulomatous inflammation was seen. 
The authors proposed CMV infection as the probable 
cause of  the patient’s VBDS. Cases 1 and 2 had low-
level positive CMV PCR in blood, however liver biopsy 
found no evidence of  CMV cytopathic effect. Cases 1 
and 2 also presented with elevations in lipase consistent 
with pancreatitis, the etiology of  which was not deter-
mined. CMV is a recognized cause of  pancreatitis in 
immunocompromised and immunocompetent hosts[27,28], 
so CMV infection may have played a role in the develop-
ment of  VBDS in these cases.

A role for anti-CMV therapy for the treatment of  
CMV-associated ductopenic liver disease has not been 
established. Antiviral treatment in neonatal cholestatic 
hepatitis remains controversial[29]. The use of  antiviral 
prophylaxis in transplant settings is associated with a 
decrease in early CMV disease and allograft rejection[30], 
however the impact on vanishing bile duct syndrome has 
not been shown. 

Lymphoma
Many VBDS cases are associated with cancer and cancer 
therapy, frequently in association with Hodgkin’s lympho-
ma[31]. Postulated mechanisms for VBDS in lymphoma 
include lymphoma-induced toxic cytokine release, result-
ing in bile duct damage either directly or through recruit-
ment of  other effector cells, or occult infiltration[31]. 
Though remission and improvement in cholestasis have 
been described with lymphoma therapy, the prognosis for 
VBDS and lymphoma is poor, in part because of  che-
motherapy dose reduction required to minimize further 
hepatotoxicity[31,32].

Two of  the cases reported here, cases 1 and 6, were 
diagnosed with lymphoma after diagnosis of  VBDS, a 
pattern of  presentation described in non-HIV infected 
patients[32]. Lymphoma may have played a role in the 
other fatal HIV-related cases; however, post-mortem 
examination was not available for cases 2, 4 and 5. Given 
the high rate of  lymphoma in HIV-infected adults[33], 
suspicion for incident lymphoma in HIV patients with 
VBDS should be high.

EBV infection could potentially contribute to the de-
velopment of  both lymphoma and VBDS. One patient 
with Hodgkin’s lymphoma (case 1) was EBV DNA PCR 
positive in blood and liver, though EBV was not identi-
fied by in situ hybridization in liver. 

Prognosis and treatment
Resolution of  VBDS has been reported, both sponta-
neously[14,34] and in association with immunosuppres-
sants[35,36] and ursodeoxycholic acid[9,37]. In cases of  
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possible drug-induced cholestasis, withdrawal of  the 
drug is recommended, however in HIV-infected patients 
receiving ART, the risk of  viral rebound and immune 
decline must be weighed against potential benefit of  
ART discontinuation. The majority of  cases progress 
despite these interventions, however. In progressive 
cases, liver transplantation is the only potentially curative 
option. Successful transplantation has been described in 
idiopathic biliary ductopenia[38], however, recurrence of  
disease is frequently reported in patients undergoing liv-
er transplant for chronic cholestatic conditions and with 
transplant-related ductopenia[39]. For HIV-infected adults 
access to liver transplant remains restricted, though data 
suggests that HIV-infected patients with non-viral hepa-
titis associated liver disease have a better prognosis than 
those with viral hepatitis[40].

In summary, VBDS is a rare cholestatic liver disease 
that is usually fatal in HIV-positive patients as a result of  
progressive destruction and disappearance of  intrahepat-
ic bile ducts leading to liver failure. Investigations should 
be aimed at potential associations of  VBDS in HIV-
positive patients, including medications, co-infection 
and lymphoma. Given the association of  VBDS with 
Hodgkin’s lymphoma, and the increased incidence of  
lymphoma in HIV-positive patients, evaluation for lym-
phoma is reasonable. In HIV-positive patients presenting 
with an acute cholestatic clinical picture, a high index of  
suspicion for VBDS, early diagnosis via liver biopsy, and 
referral to a liver transplant center, may improve clinical 
outcomes. 
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