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Liver Transplantation in Crigler-Najjar Syndrome

Crigler-Najjar Sendromunda Karaciger Nakli
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Abstract

Crigler-Najjar syndrome is a rare, inherited disease that causes unconjugated hyperbilirubinemia. Liver transplantation is a definitive treatment option for
Crigler-Najjar syndrome. Two patients with Crigler-Najjar syndrome who received liver transplantation are presented in this case report. The first patient who
was misdiagnosed with Gilbert's syndrome was a 15-year-old male. He had speech and gait disturbances that partially recovered after liver transplantation.
The second patient was a 22-year-old male. He developed liver fibrosis although he had a mild clinical form of the disease. Liver transplantation was
successfully performed for both of these patients without significant morbidity.
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Crigler-Najjar sendromu, unkonjtige hiperbilirubinemiye neden olan nadir, kalitsal bir hastaliktir. Karaciger nakli, Crigler-Najjar sendromu icin kesin tedavi
saglayan bir secenektir. Bu olgu sunumunda Crigler-Najjar sendromu nedeniyle karaciger nakli yapilan iki hasta sunuldu. Gilbert sendromu olarak yanlis
teshis konulan ilk hasta 15 yasinda bir erkekti. Var olan konusma ve yiiriime bozuklugu karaciger nakli sonrasi kismi olarak diizeldi. ikinci hasta 22 yasinda
erkekti. Hastaligin hafif bir klinik formuna sahip olmasina ragmen, karaciger fibrozisi gelismisti. Karaciger nakli her iki hastaya da onemli bir morbidite
olmaksizin basariyla uygulandi.
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Introduction

Crigler-Najjar syndrome (CNS) is a rare, autosomal recessive
disorder characterized by unconjugated hyperbilirubinemia.
A mutation in the UGTIAI gene located on chromosome 2
causes partial or complete loss of function of the uridine
diphosphate-glucuronosyl transferase enzyme, which
provides bilirubin  glucuronidation. Therefore, severe
unconjugated hyperbilirubinemia occurs in the affected
individuals®. If the level of unconjugated bilirubin rises
above the albumin binding capacity, free circulating bilirubin
accumulates in lipophilic tissues. This accumulation is
particularly important in the brain because brain damage
develops in varying severity@,

Phototherapy (PT) is commonly used in CNS patients to lower
bilirubin Llevels. Although it is effective in the initial years of
therapy, its effectiveness diminishes over time®#. Thus, most
patients with CNS eventually require liver transplantation
(LT) at early ages of their life?. The mean and median age at
transplantation was reported as 9 years, ranging from 0 to
32 years, in different world registries®®,

This paper presents two patients with CNS type | who
received LT at a relatively late age due to misdiagnosis and
lack of medical care.

Case Reports

Casel

The first patient was a 15-year-old male. His parents were
first-degree cousins. His elder brother died ofan undiagnosed
disease with similar symptoms.

The patient had icteric sclera since the first year of life.
However, he was misdiagnosed with Gilbert's syndrome and
received no treatment. He had no other complaints until
four months ago. He was admitted with speech and gait
disturbance that had been present for four months. Upon
sequencing the coding exon 5 of UGT1Al, a homozygous
€.1381T>C mutation was detected, resulting in a p. W461R
substitution at the protein level. He was diagnosed with CNS
type | by genetic analysis. Phenobarbital was given to the
patient, but the symptoms worsened. He was then referred
for LT.

The patient had severe jaundice, and his serum total bilirubin
level was 19.6 mg/dL. During his neurological examination,
the patient was stuttering and had trouble choosing the
right words when speaking. He was walking in an anteflexed
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position with his knees slightly flexed. His general orientation
was impaired. However, his brain magnetic resonance
imaging showed no significant abnormalities.

The donor was his 42-year-old mother. No genetic tests were
performed before organ donation. The patient underwent
Live donor liver transplantation (LDLT) with a right liver lobe
graft. The early postoperative period was uneventful. The
serum total bilirubin level gradually decreased to 0.7 mg/
dL starting from 31 mg/dL in the immediate postoperative
period. At the end of the 1-year follow-up, liver function was
normal and neurological status improved without complete
recovery. While the gait disturbance was completely resolved,
he still had troubles with his speech.

Case 2

The second patient was a 22-year-old male. His parents
were first-degree cousins, similar to the first case. The
family history was otherwise uneventful, with no significant
systemic diseases.

He had jaundice from birth; however, he had never consulted
a doctor before and hence did not receive any treatment.
Because of DNA sequence analysis of this patient, the same
genetic mutation was detected as in the first case. In addition,
liver fibrosis was detected with imaging studies, and the
patient was finally referred for LT. He had no neurological
symptoms, unlike the previous patient. The serum total
bilirubin level was 21.0 mg/dL.

The patient underwent left lobe LDLT. The donor was his
51-year-old father. The early postoperative period was
uneventful. Theserumtotalbilirubinlevelgraduallydecreased
to 1 mg/dL in the early postoperative period; however, it
started to rise again up to 20 mg/dL at the postoperative
10" month. Magnetic resonance cholangiopancreatography
revealed stenosis in the biliary reconstruction. Percutaneous
transhepatic cholangiography was performed to dilate the
stenosis, and bilirubin values returned to normal afterward.
At the end of the 1-year follow-up, the Lliver function and
neurological status of the patient were normal.

Discussion

CNS is a rare, inherited disease characterized by
hyperbilirubinemia. It was first described as “congenital
familial non-hemolytic jaundice" in 1952 by Crigler and
Najjar®. The initial paper consisted of six children with
reported 100% mortality, most of whom perished in the early
years of their lives”. The development of PT provided these
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patients with a longer life without neurological disability®.
Mortality rates decreased to an impressive 7.1% ratio in
patients who received adequate and high standard PT, and
most of these patients reached adulthood without any signs
of encephalopathy®.

Genetic analysis plays a pivotal role in diagnosing CNS, as
it helps clinicians identify specific mutations in the UGTIAI
gene, guiding personalized treatment plans, and enhancing
our understanding of this rare genetic disorder®. Both
patients were diagnosed by genetic testing.

The study; using a web-based world registry, which included
data from 221 CNS patients, and reported PT as the most
common treatment. A total of 75 patients among the 132
patients who were offered PT as a monotherapy failed
to receive adequate PT due to lack of infrastructure. The
reported mortality rate was 7.1% for patients who had
sufficient access to PT as opposed to the mortality rate of
62.7% in patients with insufficient access®. These results
clearly demonstrate the effectiveness of PT.

However, PT has its own limitations. Its efficacy decreases
over time because of skin thickening and decreasing body
surface area to weight ratio. In addition, the compliance
with the treatment decreases over time, as PT sessions last
approximately 10-12 hours a day. Daily therapy duration also
Llimits social life and negatively affects quality of Life®68.

Another issue to be considered for treating CNS is Lliver
fibrosis. Liver fibrosis in patients with CNS type | and Il has
started to be reported in increasing frequency®¥. The cause
and consequence of fibrosis are not clear®?. In a recent
study, Aronson et al.® indicated that all patients with Lliver
fibrosis in the cohort were 7 years or older and had a severe
form of CNS. In contrast, Schroder et al.”’ reported varying
levels of fibrosis, differing in severity regardless of the type
of CNS. Only one patient in the current report developed
Liver fibrosis, despite having a favorable disease course mild
enough to live untreated until the age of 22.

LT is a definitive and effective therapy for CNS®. A recent
single-center retrospective study including 13 CNS patients
who underwent LT showed that the overall survival rate
was 100%. The graft survival rate for the first LT was 61.5%.
Five patients underwent re-transplantation and one patient
underwent a second re-transplantation. At the end of a
median follow-up period of 10 years, 12 of 13 patients' graft
function was normal®. In the aforementioned web-based

world registry report, 26 patients underwent LT for CNS.
LT was curative for all patients. However, the LT-related
complication rate was 54%. According to these results, LT
offers a definitive curative treatment option for patients with
severe CNS.

This report shows that LT is a curative treatment even in
cases where treatment is delayed for various reasons.
Because Lliver fibrosis can develop independently of the
severity of the disease and clinical findings, liver fibrosis
should be a part of the routine evaluation in the follow-up
of CNS patients.
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