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Prolonged jaundice following
percutaneous coronary intervention and
ticlopidine therapy

Ticlopidine, an adenosine diphosphate receptor blocker, is widely used to
prevent subacute stent thrombosis after percutaneous coronary intervention.
Along with neutropenia and thrombotic thrombocytopenic purpura,
cholestatic hepatitis is one of the most serious potential side-effects of
ticlopidine therapy. Four patients with prolonged jaundice after ticlopidine
therapy, including one fatal case, are presented. Alternative antithrombotic
therapy for subsequent percutaneous coronary intervention is also described.
Clopidogrel therapy was found to be safe and effective in two patients with
a history of ticlopidine-related cholestatic hepatitis.
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Introduction

The number of patients receiving percutaneous coronary intervention (PCI)
is growing as a result of the increasing prevalence of coronary heart disease
and accessibility to catheterization laboratory facilities. Both catheter-based
interventional modalities and adjunctive pharmacological therapies are increasing
in number. An effective and commonly used antiplatelet agent, ticlopidine can
be problematic due to hepatic side-effects. We report four cases of prolonged
jaundice from ticlopidine-related cholestatic hepatitis following PCI and describe
subsequent use of clopidogrel as an alternative.

Ticlopidine is an antiplatelet agent that selectively and irreversibly inhibits
binding of adenosine diphosphate (ADP) to its receptor on the platelet surface. It
thus prevents ADP-dependent activation of the platelet glycoprotein IIb/IIIa
receptor, the final common pathway of platelet aggregation. Randomised
controlled trials have shown that combination treatment with ticlopidine and
aspirin is superior to aspirin alone or aspirin plus an oral anticoagulant, in
preventing subacute stent thrombosis or other adverse cardiac events after coronary
stenting.1-4 Furthermore, ticlopidine has been found to be effective in preventing
cardiovascular ischaemic events in high-risk subjects. In the Canadian American
Ticlopidine Study (CATS),5 ticlopidine reduced the incidence of stroke,
myocardial infarction (MI), and vascular death by 30.2% (95% confidence interval
[CI], 7.5-48.3%) compared with placebo in patients with recent stroke. Ticlopidine
has also been shown to reduce the incidence of death or non-fatal stroke by
12% (95%CI, -2–26%) compared with aspirin.6

Although the clinical application of ticlopidine therapy is expanding, its use
is limited by potential side-effects. Neutropenia has been reported to occur in
1% of patients receiving ticlopidine therapy, while thrombotic thrombocytopenic
purpura is an uncommon but potentially fatal complication.7 Abnormal liver
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function tests (LFT) were reported in 4.4% of patients treated
with ticlopidine in the CATS trial.5 Elevation of alkaline
phosphatase (ALP) levels was the most common finding,
with jaundice rare.

Case reports

Case 1
A 68-year-old man with a history of hypertension presented
with a non-Q wave MI. An echocardiogram showed
hypokinetic myocardium in the anteroseptal region. Cardiac
catheterization was undertaken and revealed severe triple
vessel disease. Staged PCI to the right coronary artery (RCA)
and the left circumflex artery (LCX) was successful. The
patient was given ticlopidine as per protocol (250 mg twice
daily for 2 days prior to PCI, followed by 250 mg daily for
1 month) to prevent subacute stent thrombosis. The patient
subsequently developed ‘tea-coloured’ urine 2 weeks after
PCI. Liver function tests were consistent with obstructive
jaundice. Serology results for hepatitis (A,B,C) and anti-
mitochondrial antibodies (AMA) were negative. Ultrasono-
graphy (USG) of the upper abdomen did not reveal any
space-occupying lesion or extrahepatic biliary tract
obstruction. The course of ticlopidine was discontinued.
Serum bilirubin levels subsequently peaked at 276 µmol/L
(normal range, 5-21 µmol/L) in the fourth week, while
jaundice persisted for 3 to 4 months. The prothrombin time
was normal throughout this period.

The patient was consequently given a low molecular
weight heparin (LMWH) in place of a platelet ADP-receptor
blocker for the second-stage PCI to the bifurcation lesions
in the left anterior descending artery (LAD). The procedure
was uneventful. Despite receiving LMWH therapy, however,
the patient experienced subacute stent thrombosis, which
resulted in an acute anteroseptal MI, 1 week after PCI.
Thrombolytic therapy was successful in restoring patency
of the LAD, and subsequent catheterization showed widely
patent stents in the mid-LAD and diagonal branch. A new
stenosis in the distal RCA was also noted. This patient
subsequently underwent PCI to the distal RCA with
adjunctive clopidogrel therapy. No untoward hepatic side-
effects were noted.

Case 2
A 49-year-old man with a history of hypertension, hyper-
lipidaemia, and chronic smoking presented with unstable
angina, electrocardiographic (ECG) findings of deep T-wave
inversions in leads V2 to V6, and normal serum cardiac
enzymes. Cardiac catheterization revealed significant
stenosis in the mid-LAD and the distal LCX. Percutaneous
coronary intervention was performed, and two stents were
deployed in the LAD. Ticlopidine therapy was initiated as
per protocol to prevent subacute stent thrombosis. The
procedure was successful, and the patient was discharged.
The patient presented with fever and skin rash 1 week after
PCI and subsequently developed cholestatic jaundice.
Ticlopidine therapy was discontinued. Ultrasonography and

magnetic resonance cholangiopancreatography showed that
the biliary tract was not dilated. Serology results for hepatitis
(A,B,C) and AMA were negative. Liver biopsy showed
mild portal inflammation compatible with drug-induced
cholestasis. Serum bilirubin levels peaked at 330 µmol/L in
the fifth week, and jaundice persisted for 3 to 4 months.
The prothrombin time was consistently normal. One year
later, the patient developed diffuse proliferative in-stent
restenosis, which resulted in total LAD occlusion. A second
PCI with stenting was performed. On this occasion the
patient was given clopidogrel rather than ticlopidine, and
there was no evidence of drug-related hepatitis.

Case 3
A 64-year-old man with a history of chronic renal impair-
ment, hypertension, hyperlipidaemia, and gout was seen
following MI (non-Q wave). An echocardiogram revealed
mild apical and inferior wall hypokinesia. Cardiac
catheterization revealed severe triple vessel disease.
Percutaneous coronary intervention with stenting to the LCX
and RCA was performed, and ticlopidine therapy was given
as per protocol. The patient developed cholestatic jaundice
in the second week after the PCI procedure. Ticlopidine
therapy was then discontinued. Serology results for hepatitis
(A,B,C) and AMA were negative. Ultrasonography of the
upper abdomen showed a bulky pancreatic tail and the
absence of extrahepatic biliary obstruction. The patient then
developed acute pancreatitis and acute on chronic renal
failure. Subsequent endoscopic retrograde cholangio-
pancreatography (ERCP) confirmed the USG findings.
Supportive medical treatment failed, and the patient
subsequently died from these complications.

Case 4
A 68-year-old man with a history of hypertension and
smoking, presented with unstable angina and ECG findings
of ST segment depression in leads V5,V6, I, and aVL.
Cardiac catheterization revealed significant proximal LAD
stenosis. The patient underwent PCI with stenting.
Ticlopidine therapy was started as per protocol, and the
procedure was uneventful. Two weeks later, the patient
presented with epigastric pain and jaundice. Liver function
tests indicated a diagnosis of cholestatic hepatitis.
Ticlopidine therapy was discontinued, and a 5-day course
of LMWH was given to prevent subacute stent thrombosis.
Ultrasonography, a computed tomography scan of the
abdomen, and ERCP did not reveal any space-occupying
lesion or extrahepatic biliary obstruction. The pancreas was
noted to be bulky, and serum amylase levels were normal.
The patient refused liver biopsy. Serum bilirubin levels
peaked at 427 µmol/L during the second month, and jaundice
persisted for more than 6 months. The prothrombin time
was normal throughout the clinical course.

Discussion

Isolated case reports of cholestatic hepatitis following
ticlopidine therapy have been reported in the literature.8 The
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onset has varied among patients from 1 week to 3 months
after initiation of ticlopidine therapy. Liver function tests
have shown moderate elevation of serum bilirubin and ALP
levels, together with mild elevation of serum transaminase
levels. In all reported cases LFT normalised, but over a
variable period of 10 days to more than 1 year following
discontinuation of ticlopidine therapy. Progression to chronic
disease was not seen and no deaths were reported. Liver
biopsies showed either pure cholestasis or hepatocellular
injury mixed with cholestasis. An epitheloid granuloma
affecting all areas of a hepatic lobule has also been reported
to occur.9 Both drug hypersensitivity reaction and direct
hepatotoxic effects have been postulated as mechanisms by
which ticlopidine induces cholestatic hepatitis. In the four
cases reported here, skin rash was found only in the second
patient, and none of the patients had eosinophilia, a marker
of hypersensitivity reaction.

The four current cases presented with cholestatic
hepatitis (Table) within the first month of ticlopidine therapy.
Extrahepatic biliary obstruction and other potential causes
of cholestasis were eliminated. The jaundice persisted for
several months and subsided after discontinuation of
ticlopidine therapy in three patients (Fig). Despite aspirin
plus parenteral anticoagulation therapy, the first patient
developed a subacute stent thrombosis. This outcome
supports the view that platelet aggregation plays a more
important role than coagulation in the pathogenesis of
subacute stent thrombosis. Clopidogrel was used in the first
and second patients for subsequent PCI, and in neither case
was there evidence of a cross-hypersensitivity reaction. The
third patient had underlying renal failure and developed
fulminant pancreatitis concurrent with ticlopidine-induced

cholestatic hepatitis, while the fourth patient had the longest
duration of jaundice and LFT abnormalities. Alkaline
phosphatase and bilirubin levels remain elevated in this patient
at the time of writing this article. The last two patients showed
evidence of increased pancreatic bulk, which could represent
an adverse pancreatic reaction to ticlopidine therapy.

Although ticlopidine-related cholestatic hepatitis is not
common, it does cause significant and prolonged jaundice.
In addition to monitoring of the complete blood count for
neutropenia, monitoring of LFT for potential cholestatic
hepatitis should be undertaken, especially during the first
month of ticlopidine therapy. Ticlopidine therapy should be
promptly discontinued once abnormal LFT results are noted.
Clopidogrel can be utilised as an alternative antiplatelet agent
for patients with a history of ticlopidine-related cholestatic
hepatitis. The haematological and hepatic side-effects of
ticlopidine reported in this paper have led to a change in the
protocol followed at Princess Margaret Hospital, with
clopidogrel replacing ticlopidine as the antiplatelet agent
used for coronary stenting procedures.
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Table. Clinical features of four patients with cholestatic hepatitis following percutaneous coronary intervention and ticlopidine
therapy

Case 1 Case 2 Case 3 Case 4

Sex Male Male Male Male
Age (years) 68 49 64 68
Presenting symptom Jaundice Skin rash jaundice Jaundice Epigastric pain
Liver function test results at presentation:

Bilirubin (µmol/L) 189 213 316 43
Alkaline phosphatase (U/L) 254 680 486 241
Aspartate aminotransferase (U/L) 366 190 108 331
Peak bilirubin (µmol/L) 276 330 443 427
Duration of jaundice (months) 3-4 3-4 - >6
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Fig. Bilirubin profiles from four patients with cholestatic
hepatitis secondary to ticlopidine therapy


