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Abstract

Gilbert’'s Syndrome (Gs) is a hereditary disease that can cause hyperbilirubinemia
due to a mutation in the promoter of the UGTIAI gene, which causes a decrease in uridine
diphosphate glucuronyltransferase enzyme activity. Polymorphisms in the UGTIAI gene
are associated with induced hyperbilirubinemia by Tyrosine Kinase Inhibitors (TKI) in
Chronic Myeloid Leukemia (CML).

We report a case of patient who developed hepatotoxicity when treated on Imatinib
and subsequently diagnosed with Gilbert’s syndrome. Eight months after initiating Imatinib,
the patient developed conjunctival jaundice and signs of hepatotoxicity with increase
in liver enzymes and hyperbilirubinemia with elevated level of unconjugated bilirubin.
Gilbert's syndrome was suspected in the presence of predominantly unconjugated
hyperbilirubinemia and a prior history of transient episodes of jaundice. Genetic testing
revealed homozygosity for the UGTIAI TA7 (*28) polymorphism. Imatinib was stopped due
to continuous increase of aminotransferases and hyperbilirubinemia and restarted after
improvement of Liver Function Tests (LFTs) with a reduced dose of 200 mg/day but LFTs
worsted again, and the patient was switched to Dasatinib 100 mg/day, without hepatic
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cytolysis and a mild persistent hyperbilirubinemia after a follow up of 20 months.

Patients with an unexplained rise in serum bilirubin levels on Imatinib therapy should

be screened for the genetic UGTIAT polymorphisms.

Introduction

Gilbert Syndrome (GS) is a common genetic disorder
affecting bilirubin metabolism and causing unconjugated
hyperbilirubinemia with otherwise normal transaminases
and liver function tests, due to a mutation in the promoter
of the UGT1A1 gene, coding the enzyme bilirubin uridine
diphosphate glucuronosyltransferase (UGT-1A), which plays
a key role in the bilirubin metabolism [1].

Gilbert’s syndrome is mainly associated to UGT1A1*28
variant, which is characterized by the insertion of Thymine-
Adenine (TA) in the UGT promoter region, forming the 7/7
polymorphism [2]. Additionally, polymorphisms in the
UGT1A1 gene are associated with induced hyperbilirubinemia
by Tyrosine Kinase Inhibitors (TKI) in Chronic Myeloid
Leukemia (CML) patients, and Imatinib, the TKI commonly
used in frontline therapy in CML, has been shown to have
inhibitory activity against UGT1A1 [3].

We reporta case of Gilbert syndrome diagnosed in a patient
who developed hepatotoxicity when treated with Imatinib.

https://doi.org/10.29328/journal.acgh.1001049

Case presentation

An 18-year-old male was followed for CML in chronic
phase. The patient started treatment with Imatinib (400
mg/day) with baseline normal Liver Function Tests
(LFTs) before initiation. Liver Function Tests (LFTs) were
monitored monthly. Eight months after starting treatment,
the laboratory tests show mild elevation in liver enzymes:
aspartate aminotransferase (AST48 U/L, (normal up to 40)
and alanine aminotransferase (ALT: 63 U/I (normal up to 45).
Fifteen days after the patient developed conjunctival jaundice
and LFTs continued to increase with AST: 87U/L and ALT:
172U/L, hyperbilirubinemia 25 mg/1 (normal up to 14 mg/1)
with elevated level of unconjugated bilirubin 23 mg/I (normal
up to 11 mg/l). Notably, alkaline phosphatase and gamma-
glutamyl transferase levels remained within normal limits.

An abdominal ultrasound revealed no abnormalities, and
viral hepatitis screening for hepatitis A, B, and C was negative.
Imatinib was discontinued, but blood tests revealed further
deterioration in LFTs with a peak after 10 weeks, AST 296
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U/L, ALT: 570 U/], and an increase of hyperbilirubinemia:
38,8 mg/l and unconjugated bilirubin: 34,6 mg/1.

In the presence of predominantly unconjugated
hyperbilirubinemia, and a prior history of transient episodes
of jaundice reported by the patient’s parents, Gilbert’'s
syndrome was suspected.

Genetic analysis of the UGT1A1 gene was performed by
PCR amplification and Sanger sequencing, and the patient
was tested positive for the UGT1A1 TA7 (*28) genotype as
homozygous for the TA7 polymorphism.

Four months after imatinib discontinuation,
aminotransferases returned to normal levels with mild
increase of bilirubin. Then, we restart Imatinib with a reduced
dose of 200 mg/day but LFTs worsened again (Figures 1,2).

Owing to recurrent severe hepatotoxicity during Imatinib
therapy, treatment was transitioned to Dasatinib 100
mg/day, without hepatic cytolysis and a mild persistent
hyperbilirubinemia after a follow-up of 20 months.

Discussion

Imatinib is the first Tyrosine Kinase Inhibitor (TKI)
approved for the treatment of chronic myeloid leukemia
(CML) [4].
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Figure 1: Trend of alanine and aspartate aminotransferase with the course
of imatinib therapy.

Restarted Imatinib
200 mg/d

Stopped Imatinib
400 mg/d

30 l
o 25 \
g 20

RN G G S LR R S G R 3

Weeks

T Bili =f==Un Bili

Figure 2: Trend of total and unconjugated bilirubin with the course of imatinib

therapy.
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Hepatotoxicity is a serious adverse event associated with
Imatinib, seen in 5% in randomized phase III trials of patients
with CML treated with the drug [5].

In a recent meta-analysis, hepatotoxicity adverse events
were reported in 12,6% of patients (n = 1268/10046), with
64.7% grade I and 1I, and 28.6% grade IIl and IV adverse
events [6].

Gilbert’s syndrome is the most common hereditary cause
of mild unconjugated hyperbilirubinemia, and approximately
3% - 10% of the population is estimated to have Gilbert’s
syndrome based on serum bilirubin levels [7].

The variant UGT1A1 TA7 (*28), the case of our patient, is
detected in the majority of patients [2]. In a Turkish study, it
was identified in 75.5% of cases [8].

Drug-induced hyperbilirubinemia has been reported in
patients with the A(TA)7TAA polymorphism treated with
TKIs, particularly Nilotinib which is a potent non-competitive
inhibitor of the enzyme UGT1A1 inducing hyperbilirubinemia
in patients with CML [9,10].

A study investigating the inhibitory effects of TKIs on
UDP-Glucuronosyltransferase (UGT) activities showed that
Imatinib was an intermediate inhibitor of UGT1A1 in vitro [3].

Another study including patients having genetic UGT1A1
polymorphisms and treated with 3 different TKIs, showed
hyperbilirubinemia with the 3 TKIs, but it was more frequent
in patients on nilotinib (44%), compared to imatinib (14%)
and dasatinib (8%), especially with the 7/7 genotype [11].

A case series reported 2 patients treated on Imatinib for
GIST, who were diagnosed with UGT1A1 (*28) polymorphism
after Imatinib induced hyperbilirubinemia. Treatment was
discontinued in one patient due to severe and persistent
hyperbilirubinemia, despite a reduced dose of the Imatinib to
100 mg every other day, while the other patient improved at
this dose [12].

In our case, Imatinib was restarted with a reduced dose
of 200 mg/day, but LTFs worsened again with the increase in
bilirubinemia. Switched treatment on Dasatinib did not cause
hepatic cytolysis and did not worsen hyperbilirubinemia.

Conclusion

We report a case of a CML patient treated with Imatinib
who was subsequently diagnosed with Gilbert’s syndrome.

Usually, individuals with Gilbert’s Syndrome are
asymptomatic and do not require specific treatment due to
the benign nature of the condition.

However, the use of some TKIs in patients with
UGT1A1 polymorphism may lead to the development of
hyperbilirubinemia, which can lead to the worsening of
Gilbert’s Syndrome.
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Patients with an unexplained rise in serum bilirubin
levels on Imatinib therapy should be screened for the genetic
UGT1A1 polymorphisms.

Our case illustrates the coexistence of two rare conditions
that could cause hyperbilirubinemia, in the absence of
bilirubin alteration, however, we cannot draw conclusions
from a single case.

Reporting similar cases will help raise clinical awareness
and identify secondary conditions that could worsen the
course of treatment.

These data on imatinib-induced Gilbert’s syndrome may
prompt a similar FDA requirement, for the testing of the
UGT1A1 polymorphism, as is already done for nilotinib
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