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Urosodeoxycholic Acid Therapy in a Child with Trimethoprim-
Sulfamethoxazole-induced Vanishing Bile Duct Syndrome
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Departments of Pediatrics and *Pathology, Chungnam National University School of Medicine, Daejeon, Korea

We present a case of a 7-year-old boy who had cholestasis after trimethoprim-sulfamethoxazole combination
therapy. Liver biopsy was performed 36 days after the onset of jaundice because of no evidence of improving
cholestasis. Liver histology revealed portal inflammation, bile plug, and biliary stasis around the central vein with
the loss of the interlobular bile ducts. Immunohistochemical stains for cytokeratin 7 and 19 were negative. These
findings were consistent with those of vanishing bile duct syndrome (VBDS). Chlestasis was progressively improved
with dose increment of urosodeoxycholic acid from conventional to high dose. This is the first case report of trimetho-
prime-sulfamethoxazole associated VBDS in Korean children. The case suggests that differential diagnosis of VBDS
should be considered in case of progressive cholestatic hepatitis with elevation of alkaline phosphatase and gam-
ma-glutamyl transpeptidase after or during taking medicine to treat nonhepatobiliary diseases illness.
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INTRODUCTION

Vanishing bile duct syndrome (VBDS) is a rare
cholestatic liver disease characterized by progressive
disappearance of intrahepatic interlobular bile ducts
in the absence of underlying liver or biliary tract dis-
ease [1,2]. Although VBDS is induced by various
conditions, including developmental and genetic ab-
normalities, immunologic disorders, neoplastic dis-
orders, infectious diseases, and medications, it is
mostly associated with drugs [2,3]. More than 30
drugs have been reported as causes of VBDS in

adults. However, several cases of drug-induced
VBDS have been reported in children: amox-
acillin-clavulanic acid-induced VBDS in 3 patients,
ibuprofen-induced VBDS in 3 patients, valproic
acid-induced VBDS in 1 patient, carbamazepin-in-
duced VBDS in 1 patient, and lamotrigine-induced
VBDS in 1 patient [2,4-11]. We present a case of a
child who had trimethoprim-sulfamethoxazole
(TMP-SMX)-associated VBDS which was resolved
after treatment with high-dose ursodeoxycholic acid
(UDCA).
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CASE REPORT

A previously healthy 7-year-old boy was hospi-
talized with jaundice. Two weeks before admission,
he had developed mucous diarrhea and mild fever. At
that time, he was treated with oral TMP-SMX
(trimethoprim 80 mg and sulfamethoxazole 400 mg
[Septrin; Samil Pharmaceutical Co., Seoul, Korea],
0.83 tablet twice a day, trimethoprim 8 mg/kg) for 4
days under a presumptive diagnosis of infectious col-
itis at a private clinic. One day later, he showed icteric
sclera, followed by progression of jaundice. After 8
days of the onset of icteric sclera, he was referred to
our hospital because jaundice and pruritus became
aggravated.

He had no previous history of hepatitis, hep-
atobiliary diseases, or chronic illness. Family history
was nonspecific. Three months before the appear-
ance of jaundice, he received amoxicillin-clavulanic
acid for 5 days because of acute tonsillitis at a private
clinic.

At admission, he had jaundice and complained of
mild epigastric pain and pruritus. On physical exami-
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nation, his body temperature was 37°C, heart rate 95
beat/min, respiratory rate 22/min, and blood pressure
100/60 mmHg. His growth and development were
normal. Although his whole body was icteric, he was
not so ill-looking. There was no pharyngotonsillar in-
flammation and cervical lymph enlargement. Heart
and lung sounds on auscultation were normal. The
abdomen was soft and flat without tenderness. The
liver was palpable 3 finger breath below the right sub-
costal margin. There was no splenomegaly.

The initial hematologic study showed hemoglobin
11.0 g/dL, white blood cell 4,450/mL (eosinophil
4.3%), platelet 412,000/ 1 L, reticulocyte 1.47%, pro-
thrombin time 10.8 seconds, and partial prothrombin
time 27.8 seconds. Liver function tests were as fol-
lows: aspartate transaminase (AST)/alanine trans-
aminase (ALT) 231/220 IU/L, total bilirubin
(TB)/direct bilirubin (DB) 8.4/7.5 mg/dL, alkaline
phosphatase (ALP) 1,028 IU/L, gamma-glutamyl-
transpeptidase (GGT) 708 IU/L, and albumin 3.8
g/dL. The total cholesterol level was 490 mg/dL. The
Coomb test for direct and indirect was negative.
Other serologic tests showed ceruloplasmin 45
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Fig. 1. Hepatobilliary scan shows no excretion of radioisotope to the gallbladder and duodenum.
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mg/dL, immunoglobulin G 851 mg/dL, complement
3/4 each 165/37 mg/dL, antinuclear antibody (-), and
antineutrophil cytoplasmic antibody (-). Viral mark-
ers for A, B, C, Epstein Barr virus, cytomegalovirus,
herpes simplex virus, mycoplasma, and parvovirus
were all negative.

Liver ultrasonography and abdominal computed
tomography showed normal enhancement patterns
of hepatomegaly with no visualization of the com-
mon biliary duct and gallbladder. Hepatobiliary scan
demonstrated normal liver uptake, but no visual-
ization of the gallbladder and duodenum on 150-mi-
nute delayed images (Fig. 1).

Treatment with UDCA (20 mg/kg/day [Ursa;
Daewoong Pharmaceutical Co., Seoul, Korea]) was
started on hospital day 2. On hospital day 12, liver
function test results were similar to those of the ad-

mission day showing AST/ALT 103/100 IU/L and
TB/DB 8.8/8.0 mg/dL. After discharge from the hos-
pital, he was maintained on UDCA.

Liver biopsy was performed 36 days after the onset
of jaundice due to no improvement of cholestasis:
TB/DB 8.7/8.6 mg/dL, ALP 709 IU/L, and GGT 548
IU/L. Histologic examination revealed bile plugs and
biliary stasis around the central vein with the dis-
appearance of the interlobular bile ducts. Cytoker-
atins (CKs) 7 and CK 19 were negative by immuno-
histochemistry. These findings were consistent with
those of VBDS (Fig. 2).

After confirmation of VBDS, UDCA was increased
to 30 mg/kg/day. Afterwards, there was improve-
ment in cholestasis. Nine weeks after the onset of
jaundice, liver tests at the outpatient clinic showed
AST/ALT 77/64 1U/L, TB/DB 1.29/0.66 mg/dL, ALP

Fig. 2. Histologic findings. (A, B) Bile stasis and bile plugs
around the central veins, a widened portal area with loss of
interlobular bile ducts, and an increased number of the canal
of Hering (H&E, %x200). (C) Negative immunohistochemical
staining for cytokeratin 19 (x200).
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Fig. 3. Biochemical and clinical coursein a child with vanishing
bile duct syndrome related to trimethoprim-sulfamethoxazole
use. AST: aspartate transaminase, ALT: alanine transaminase,
ALP: alkaline phosphatase, GGT: gamma-glutamyltranspeptidase,
TB: total bilirubin, DB: direct bilirubin.

815 IU/L, GGT 529 IU/L, and total cholesterol 385
mg/dL. Two weeks later, AST/ALT and total choles-
terol normalized. Seven weeks later, ALP and GGT
were within the normal range. Clinical progression
and treatment course are shown in Fig. 3. Three
months after recovery of VBDS, he received amox-
icillin-clavulanic acid for 7 days due to acute
rhinosinusitis. After that, there was no clinical and
laboratory abnormalities associated with VBDS for 1
year. The patient has been followed regularly at the
outpatient clinic.

DISCUSSION

Two to 5 percent of patients admitted to the hospi-
tal due to jaundice are related to drug toxicity [12].
Drug-induced cholestasis is presented in either an
isolated form or a combined form with some degree
of hepatitis, the so-called mixed type of liver injury
[3,12]. In the setting of the mixed type of drug-in-

Table 1. Clinical Features of Patients with Trimethoprim-Sulfamethoxazole (TMP-SMX)-induced Cholestasis or Vanishing Bile Duct

Syndrome (VBDS)

Interval between

Interval from onset

Author (year) Age (yr)/sex TMP-C:;\I/[S; (t)}flerapy TMP-SMX intal.ie TOt?in Z;gilibm Somditon of jaun.dice and
and cholestasis cholestasis recovery
Ogilvie et al. (1980) 70/F Chest infection 7 days 223 Cholestasis 6 months
Nair et al. (1980) 61/M  Chronic Escherichia coli 1 month 8.8 Cholestasis 1 month
bladder infection
Steinbrecher and 53/F UTI 10 days 9 Cholestasis 1 month
Mishkin (1981)
Coto et al. (1981) 55/M Chronic bronchitis 3rd week of therapy 7.1 Cholestasis 1.5 month
Abi-Mansur et al. (1981)  52/F UTI 7th day of therapy 11.2 Cholestasis 3 months
Munoz et al. (1990) 60/F UTI 4th day of therapy 37 Cholestasis 8 months
Kowdley et al. (1992) 48/F Dysuria 10th day of therapy 34.8 Cholestasis 11 months
Kowdleyet al. (1992) 43/F Sinusitis 7th day of therapy 36.8 Cholestasis 12 months
Altraif et al. (1994) 30/F UTI 4th day of therapy 2.5 VBDS Few weeks
Yao et al. [17] (1997) 57/M Prostatitis 5th day of therapy 40.4 VBDS No normalization,
liver transplantation
9 months later
Kouklakis et al. (2007) 30/M  UTI 11 days after 6.9 Cholestasis 40 days
a 15-day course
Abusin and Johnson 22/F UTI 6th day of therapy 24.4 Cholestasis 2 months
[16] (2008) 1 month after Liver failure
Faria et al. [14] (2009) 33//F UTI 4 days therapy 26.8 Cholestasis 8 months
Cho et al. (2013) 7/M Infectious colitis 1 day after
(present case) 4 days therapy 8.8 VBDS 16 weeks

F: female, M: male, UTL: urinary tract infection.
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duced cholestasis, a small number of patients may
progress to destruction and loss of the intrahepatic
bile ducts (ductopenia), resulting in drug-induced
VBDS [3,12].

Drug-induced ductopenia is not commonly seen in
children. In the literature, a few cases of VBDS in-
duced by amoxacillin-clavulanic acid, ibuprofen,
valproic acid, carbamazepine and lamotrigine have
been found [2,4-11]. Up to now, TMP-SMX-induced
VBDS was found only in adults. This is the first case
of TMP-SMX-induced VBDS in children. The im-
portant clinical features of adult cases of TMP-SMX-
induced cholestasis including VBDS are compared to
those of the present case in Table 1.

According to an international consensus report,
drug-induced cholestasisis suspected when there is
an increase in bilirubin within 5 to 90 days after ex-
posure to a drug and a decrease in cholestasis by 50%
within 180 days [13]. The time interval between the
first administration of TMP-SMX and the onset of
cholestasis was from 1 day to 3 weeks in adult cases,
while it was 5 days in the present case (Table 1) [14].
Symptoms associated with drug-induced VBDS are
nonspecific, such as fatigue, poor oral intake, ab-
dominal pain, and weight loss. Pruritus due to cho-
lestasis occurs commonly, and gall stone, dyslipide-
mia, malabsorption, xanthoma of the eyelid, and fat
soluble vitamin deficiency are not rare. The present
case showed mild abdominal pain, pruritus, and
hypercholesterolemia.

Liver chemical tests exhibited mild elevation in
transaminase levels, high total and DB concen-
trations, persistent elevation in ALP and GGT, and
hypercholesterolemia [8]. Adults with TMP-SMX-
induced cholestasis or VBDS showed an increase in
TB from 2.5 to 40.4 mg/dL and normalization of bilir-
ubin concentration achieved from 40 days to 12
months after discontinuation of TMP-SMX (Table
1). In the present case, bilirubin concentration was
increased up to 9.9 mg/dL, and biochemical test re-
sults normalized 16 weeks after discontinuation of
TMP-SMX (Fig. 1).

For the diagnosis of VBDS, extrahepatic biliary ob-
struction should be excluded in addition to the con-

firmation of ductopenia and exclusion of other un-
derlying liver diseases by liver biopsy. The liver biop-
sy of the present case showed bile plugs around the
central vein, a widened portal area with loss of inter-
lobular bile ducts, and an increased number of the
canal of Hering with CK7 and CK19 being negative
by immunohistochemistry. These findings were sug-
gestive of VBDS.

Although it was impossible to prove that TMP-
SMX was the cause of VBDS in our patient through
TMP-SMX re-challenge, it might be explained by the
following findings: (1) no history of hepatobiliary
disease, (2) no extrahepatic biliary obstruction or
congenital anomaly by radiologic imaging studies,
(3) no evidence of immunological factors or in-
fectious causes in blood tests, (4) clear evidence of
exposure to TMP-SMX and no clinical or biochemical
evidence for amoxicillin-clavulanic acid re-chal-
lenge, (5) no inclusion of bile ducts in the portal
tract, and negative results in bile duct epithelial
cell-specific CK7 and CK19 immunostain.

The pathophysiology of drug-induced VBDS is
unclear. Idiosyncratic, metabolic, and immune-
mediated mechanisms have been proposed [15]. A
drug or its metabolites act as a hapten, which binds
to proteins and then produces autoantibodies
against CK in the bile duct, resulting in an im-
mune-mediated bile duct injury [15]. Finally, ducto-
penia appears when T-cell cytotoxicity inducing bile
duct injury exceeds the proliferative response [3].

TMP-SMX is commonly used for the treatment of
respiratory, gastrointestinal, and genitourinary tract
infections. The SMX component of TMP-SMX is re-
lated to liver damage [16]. Three types of TMP-SMX-
induced liver injury have been described: hep-
atocelluar injury, mixed hepatocellular cholestatic
injury, and bile duct injury with ductopenia or VBDS
[16]. The SMX component is oxygenated to SMX hy-
droxylamine (SMX-NHOH) by the hepatic cyto-
chrome P-450, which can be further oxidized to ni-
troso-SMX (SMX-NO). These 2 products function as
haptens and form hepatoproteins, which induce im-
mune-mediated ductal injury [17].

VBDS is usually treated by discontinuation of the
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causative drug and initiation of medications that
stimulate biliary excretion. The most commonly
used drug is UDCA. UDCA is a hydrophilic dihydroxy
bile acid that accelerates the transcription of the
transporter protein. It stimulates hepatocellular se-
cretion and increases the growth of the hep-
atocellular surface [3]. It also inhibits hepatocellular
apoptosis that is activated by bile acids and protects
the hepatocytes by inducing survival signals [3,18].
The standard treatment method for VBDS has not
yet been established. Withdrawal of the causative
drug and prevention of re-exposure are essential.

The prognosis of drug-induced VBDS is un-
predictable and varies according to the degree of bile
duct damage. The outcome of drug-induced VBDS
may be related to the reproductive ability of small bile
ducts. Most of the drug-induced VBDS cases recov-
ered spontaneously like our case. Secondary biliary
cirrhosis or liver failure may sometimes occur [2,3].

We described a case of a 7-year-old boy who devel-
oped VBDS after administration of TMP-SMX for the
treatment of presumptive infectious colitis at a local
clinic. Our case suggests that VBDS should be con-
sidered as differential diagnosis in patients with pro-
gressive cholestasis accompanied by high serum lev-
els of ALP, GGT, and cholesterol after or during med-
ication for the treatment of acute illness.
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