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ABSTRACT

Vanishing bile duct syndrome (VBDS) refers to a form of cholestatic liver disease with many etiologies. Vanishing bile duct
syndrome is characterized by biliary ductopenia and chronic cholestasis. This is a challenging condition for clinicians because of its
rarity and unclear pathophysiology. Presented is an 18-year-old woman who developed cholestatic liver injury and intrahepatic
biliary ductopenia after a course of oral contraceptives and intravenous estrogen for uterine bleeding. A year later, this patient did not
have significant improvement in liver biomarkers and was referred for transplantation.

INTRODUCTION

Biliary ductopenia is characterized by a paucity of intrahepatic bile ducts, specifically the loss of 50%ormore portal tracts.1 Vanishing
bile duct syndrome (VBDS) is a form of cholestatic liver disease arising from multiple etiologies that is characterized by biliary
ductopenia. The finding has been attributed to a variety of pathologic processes that include Hodgkin lymphoma, human immu-
nodeficiency virus, and drug-induced liver injury (DILI).2

Cholestatic liver injury has frequently been associated with estrogen use. The likely mechanism occurs through changes in bile
metabolism due tomodulation by estrogen of various receptors that include bile salt export pump (BSEP) andmultidrug resistance-
associated protein 2.3 However, on reviewing the literature, there has been no previously reported case of VBDS occurring secondary
to the administration of estrogen therapy.

CASE REPORT

An 18-year-old woman with a medical history of alpha-gal syndrome and dysfunctional uterine bleeding initially presented with a
report of vaginal spotting, which was attributed to a previously implanted intrauterine device. The device was removed, and she was
prescribed daily oral contraception composed of norethindrone 1mg, ethinyl estradiol 20mg, and ferrous sulfate 75mg. Twelve days
later, she was admitted to the hospital for continued vaginal bleeding. She received 75 mg of intravenous conjugated estrogens. Her
symptoms improved overnight, and she was discharged the following day. She received a prescription of estradiol 2mg 3 times daily
and medroxyprogesterone 10 mg daily, followed by norgestimate and ethinyl estradiol tablets daily.

Twoweeks later, she presented to the emergency department complaining of 3 days of pruritus, abdominal pain, conjunctival icterus,
and dark urine. Aminotransferase levels are graphed in Figure 1. Preceding this presentation, aminotransferase levels were last
obtained 4 years earlier and were used to establish the baseline. She denied any diagnosis of liver disease in the intervening years. She
was treated with cholestyramine and hydroxyzine and referred to a hepatology clinic for further assessment.

ACG Case Rep J 2022;9:e00776. doi:10.14309/crj.0000000000000776. Published online: May 5, 2022

Correspondence: John Benfield, MD (jwbenfield@carilionclinic.org).

ACG Case Reports Journal / Volume 9 acgcasereports.com 1

https://doi.org/10.14309/crj.0000000000000776
mailto:jwbenfield@carilionclinic.org
http://acgcasereports.com


Oral contraceptives were stopped on the first hepatology clinic
visit. She had no history of use of alcohol, illicit drugs, or herbal
remedies. The workup for viral hepatitis (A, B, C, E, cyto-
megalovirus, and Epstein-Barr virus) was negative. Autoim-
mune studies were obtained to rule out primary biliary
cholangitis and autoimmune cholangitis. These revealed
the presence of antinuclear antibodies; however, anti-
mitochondrial and anti-smooth muscle antibodies were not
found. Magnetic resonance cholangiopancreatography was
unremarkable. Subsequent endoscopic ultrasound found no
gallstones, and an endoscopic ultrasound-guided transgastric
core biopsy of the liver was obtained 1 month after her pre-
sentation with cholestatic liver injury. Histology showed acute
and chronic cholestasis and nearly complete loss of bile ducts

with prominent biliary metaplasia of hepatocytes, as shown in
Figures 2 and 3.

Cholestyramine was stopped because there was no improve-
ment of itching despite dose escalation.Diarrhea improvedwith
low-fat diet. She was prescribed ursodeoxycholic acid but
without clinical or laboratory improvement. She has been re-
ferred for liver transplantation because of the progressive na-
ture of her liver injury.

DISCUSSION

DILI is generally categorized as either immune-mediated or
non-immune-mediated. The biochemical pattern of liver injury

Figure 1.Graph of levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), and total bilirubin
(T bili). Day 0 indicates the start of oral contraceptive therapy. Values corresponding to day 0 were obtained 4 years before presentation and
were within the normal range of values according to our laboratory.

Figure 2. Transgastric liver biopsy stained with hematoxylin and
eosin, 403 magnification. There were 5 portal areas present in
fragmentedneedle core biopsies. Only remnants of a single bile duct
were noted in 1 portal tract, and this bile duct was not intact. All the
other portal areas were missing bile ducts.

Figure 3. Transgastric liver biopsy stained for CK7, 203 magnifi-
cation. CK7 is expressed by bile ducts and bile ductular epithelial
cells. CK7 positivity in hepatocytes supports biliary metaplasia of
hepatocytes, a prominent response to bile duct injury.
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has also been used to differentiate DILI into hepatocellular, cho-
lestatic, or mixed disease.4 Cessation of the offending drug leads to
resolution of injury in most cases, but cholestatic drug injury may
rarely lead to persistent VBDS.1 The mechanism by which chole-
static liver injury can lead toVBDS remains a topic of investigation.

Estrogen is a relatively common cause of cholestatic liver injury,
including intrahepatic cholestasis of pregnancy. There is a
paucity of data regarding the progestin-related cholestatic liver
injury. Estrogens are metabolized by conjugation and then
excreted into the biliary system. Cholestasis induced by estro-
gens is likely to be caused by action on bile transport at the
canalicular membrane of hepatocytes. Estrogen-induced cho-
lestasis is not explained by inhibiting entry of bile acids into
hepatocytes.5

Beta-estradiol 17-(beta-D-glucuronide) (E217G) is a metabo-
lite of estradiol that is transported into intrahepatic bile ducts by
multidrug resistance-associated protein 2. E217G inhibits BSEP
from the canalicular aspect.6 BSEP is responsible for the
transport of bile salts from the hepatocyte to bile canaliculi.6

Loss of function of this protein, as observed in progressive fa-
milial intrahepatic cholestasis type 2, can result in severe cho-
lestatic injury,7 thereby providing a rationale for cholestasis
caused by E217G. Inhibition of bile transport into the canalic-
ulus as the mechanism of cholestasis is corroborated by hepa-
tocellular accumulation of bile in our patient’s liver biopsy. The
mechanism of the development of ductopenia is not well un-
derstood. Cholestatic injury to bile ductules may increase ap-
optosis of those ductules or decrease regeneration.2,8 Bile duct
regeneration involves progenitor cells found in the finer
branches of the biliary tree. The loss of the finer branches of the
biliary tree has been implicated in bile duct loss in chronic liver
rejection.9

The prognosis of VBDS is variable. In a review of case reports of
VBDS resulting from DILI, 39 cases were found, with poor
outcomes in 15 cases; these outcomes include chronic liver
disease, cirrhosis, liver transplantation, and death. Death oc-
curred in 4 cases.10 Effective treatment of cholestatic DILI with
persistent VBDS has been elusive. Ursodeoxycholic acid may
enhance bile acid secretion and inhibit cholangiocyte apopto-
sis.11 Immunosuppressive agents may be used to reduce ongo-
ing inflammation. However, treatment in these cases is
generally supportive and focuses on symptoms of cholestasis,
including pruritus and steatorrhea. Cholestyramine is often
used to relieve pruritus in these patients but may exacerbate
malabsorption. Antihistamines, ursodeoxycholic acid, opiate
antagonists, plasmapheresis, and phototherapy may be used to
address pruritus.

Although estrogen use has been associated with cholestatic
DILI, no case has yet been reported of VBDS secondary to
estrogen on our review of the literature. The Roussel Uclaf

Causality Assessment Method score is 6 indicating that the use
of oral and intravenous estrogen was the probable cause of DILI
and consequent VBDS.12 VBDS remains a challenging condi-
tion because of its rarity and our limited understanding of its
pathophysiological underpinnings. Insights into the mecha-
nisms of bile duct destruction in VBDS may reveal therapeutic
targets to stop bile duct destruction before the disease becomes
severe.
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