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Abstract

Background: Dubin-Johnson syndrome (D]S) and familial hypercholanemia (FHC) are rare hereditary cholestatic liver diseases af-
fecting bilirubin and bile acid metabolism, respectively. DJS is characterized by chronic conjugated hyperbilirubinemia without sig-
nificant liver dysfunction, whereas FHC leads to elevated serum bile acids and potential malabsorption of fat-soluble vitamins. While
both conditions have been individually reported, their coexistence in a single patient is extremely rare. This case report describes a
pediatric patient diagnosed with both conditions, highlighting the unique genetic findings and clinical presentation. It contributes
to the understanding of overlapping cholestatic disorders and emphasizes the role of genetic testing in early diagnosis and manage-

ment.

Case Summary: We report the case of a 13-month-old Chinese male who presented with persistent jaundice since birth, scleral
icterus, and clay-colored stools. Liver function tests showed direct hyperbilirubinemia with mild transaminases and preserved syn-
thetic liver function. Imaging studies, including hepatobiliary scintigraphy, ruled out biliary atresia. A comprehensive genetic panel
identified two heterozygous variants in the ABCC2 gene, suggestive of DJS, and a heterozygous pathogenic variant in the SLC10A1
gene, associated with FHC2. Our patient remained asymptomatic, with only transitory peaks of mildly elevated transaminases. Treat-

ment with ursodeoxycholic acid and fat-soluble vitamin supplementation led to improvement.

Conclusion: This case highlights the clinical implications of coexisting DJS and FHC2. It underscores the importance of genetic test-
ing in pediatric cholestatic liver diseases for accurate diagnosis and tailored management. The coexistence of DJS and FHC2 suggests
that multiple genetic defects may contribute to disease severity, necessitating long-term follow-up and monitoring for potential
complications.
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Core Tip

This case report describes a rare paediatric patient with coex-
isting Dubin-Johnson syndrome (D]S) and familial hypercholane-
mia type 2 (FHC2), both contributing to neonatal cholestatic liver
disease. Genetic testing revealed two heterozygous ABCC2 variants
linked to DJS and a heterozygous pathogenic SLC10A1 variant asso-
ciated with FHC2. The patient remained asymptomatic with transi-
tory peaks of mild liver enzyme elevation, improving with ursode-

oxycholic acid and vitamin supplementation. This case highlights

the significance of genetic testing in diagnosing rare cholestatic
disorders and the potential impact of dual genetic mutations on

disease presentation and management.

Introduction

Cholestatic liver disease encompasses a variety of conditions
in which bile flow from the liver is disturbed, reduced, or blocked,
leading to a buildup of bile acids and bilirubin in the liver [1]. This

condition can result in jaundice, liver damage, and issues with fat-
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soluble vitamin absorption [2]. Among hereditary cholestatic dis-
orders in children, Dubin-Johnson syndrome and familial hyper-
cholanemia are two distinct forms of cholestatic liver disease in

pediatric patients.

Dubin-Johnson syndrome (D]S) and familial hypercholanemia
(FHC) are very rare hereditary conditions impacting bilirubin and
bile acid metabolism, respectively [3]. DJS causes chronic conjugat-
ed hyperbilirubinemia, often with minimal symptoms, and distinct
dark pigmentation in the liver due to pigment deposition [4]. FHC,
associated with high serum bile acid levels, leads to persistent itch-
ing, fat malabsorption, and complications from fat-soluble vitamin

deficiencies [5].

We report a child diagnosed with two genetic disorders, Dubin-
Johnson syndrome and familial hypercholanemia, both of which

manifested as cholestatic liver disease during the neonatal period.

Case Presentation

Our patientis a 13-month-old Chinese male who presented with
jaundice and scleral icterus since birth. He was born at 38 weeks
via elective C-section, and is exclusively breastfed baby. The patient
has no history of ABO or Rh incompatibility, and newborn screen-
ing result is normal. The jaundice persisted beyond two weeks of
age, associated with clay-coloured stools and normal bowel move-
ments. Clinical examination revealed jaundice discolouration and
scleral icterus. Cardiac, respiratory, and neurological examinations
are normal. Abdomen is soft and lax, with no hepatosplenomegaly,
ascites, or oedema. There is no family history of liver disease. The
liver function test showed direct hyperbilirubinemia, and mild
Liver transaminases, with preserved protein synthetic function,
PT-PTT, and albumin levels. Findings indicated neonatal cholesta-
sis, biliary atresia was ruled out [6] after a normal liver ultrasound
and a normal HIDA scan, which showed timely bile excretion [7]. A
comprehensive diagnostic workup was performed, which excluded
congenital infection, metabolic disorders, and endocrinopathies as
causes of cholestatic liver disease. Patient started on Ursodeoxy-

cholic acid and vitamins A, D, E, K supplementation.

Genetic liver panel testing (a 53-gene panel) revealed two het-
erozygous variants (c.577-3C>T and c.2620+3A>G) of unknown
significance in the ABCC2 gene. Defects in the ABCC2 gene cause
disorders, including Dubin-Johnson syndrome [MIM: 237500]. Ad-
ditionally, a heterozygous likely pathogenic variant c¢.729_730del
(p-Phe244LeufsTer33) in the SLC10A1 gene is also detected. De-
fects in the SLC10A1 gene cause disorders, including familial hy-
percholanemia 2 [MIM: 619256].
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Discussion

Dubin-Johnson syndrome (D]S) is a rare hereditary condition
characterized by a chronic elevation of conjugated bilirubin levels
due to a defect in bilirubin excretion by hepatocytes. This condition
leads to persistent, often asymptomatic hyperbilirubinemia, typi-
cally without liver dysfunction. A hallmark feature of Dubin-John-
son syndrome is the accumulation of a melanin-like pigment within
liver cells, giving the liver its characteristic dark, almost black ap-
pearance [8]. Additionally, it affects the metabolism of copropor-
phyrin, specifically causing increased excretion of coproporphyrin
I in the urine [9], a unique diagnostic marker for the syndrome.
Dubin-Johnson syndrome is caused by a defect in the multidrug re-

sistance protein 2 gene (ABCC2), located on chromosome 10 [10].

Our patient was found to have two heterozygous variants
of uncertain significance in the ABCC2 gene: ¢.577-3C>T and
¢.2620+3A>G. This double heterozygosity of the ABCC2 gene is
suggestive of Dubin-Johnson syndrome in our patient, a condition
characterized by asymptomatic hyperbilirubinemia without liver
dysfunction. However, given the classification of these variants
as variants of uncertain significance (VUS), a definitive diagnosis
cannot be established. Furthermore, next-generation sequencing
(NGS) of the ABCC2 gene may help detect additional mutations as-
sociated with DJS. While the presence of these variants in our pa-
tient suggests a possible genetic predisposition, their clinical sig-

nificance remains inconclusive at this time.

Familial hypercholanemia (FHC) is a very rare autosomal reces-
sive disorder marked by elevated serum bile acid levels, leading
to persistent itching, fat malabsorption, and related health issues.
Due to bile acid build-up, patients often experience poor nutrient
absorption, particularly of fat-soluble vitamins like A, D, E, and K.
This deficiency can result in complications, including growth de-
lays, rickets, and coagulation issues [5]. FHC typically follows an
autosomal recessive inheritance pattern and shows genetic hetero-
geneity with three reported types. FHC1 is linked to six genes as-
sociated with familial hypercholanemia type 1, with the TJP2 and
BAAT genes most commonly implicated [11], especially in Amish
populations. FHC2 (NTCP deficiency) is linked to the SLC10A1 gene
(Solute Carrier Family 10 Member 1) [12], while FHC3 is linked to
the BAAT gene (Bile Acid-CoA: Amino Acid N-Acyltransferase) [13].

Our patient was found to have a heterozygous likely pathogenic
variant, ¢.729_730del (p.Phe244LeufsTer33), in the SLC10A1 gene.
Defects in the SLC10A1 gene cause disorders, including familial
hypercholanemia type 2 [MIM: 619256]. SLC10A1 encodes a pro-
tein that belongs to the sodium/bile acid cotransporter family. This

protein plays a role in bile acid reabsorption [14]. In our patient,
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a heterozygous pathogenic variant, c.729_730del in the SLC10A1
gene, was detected. For diseases with autosomal recessive inheri-
tance, both copies of the gene are expected to have causal variants;
however, a second variant in the gene was not detected in this pa-
tient, although the possibility of a variant not detectable by NGS
cannot be excluded. Furthermore, FHC has been reported to have
a complex inheritance pattern [13]. In familial hypercholanemia
2 (FHCAZ) (NTCP deficiency), most patients are asymptomatic
and show no liver dysfunction, although some neonates may pres-
ent with transient jaundice or transiently elevated liver enzymes.
These abnormalities improve with age. The bile acid defect can re-
sult in impaired absorption of fat-soluble vitamins, including vita-
mins D and K, potentially causing reduced bone mineral density or

prolonged prothrombin time (PT) [5].

Our patient remained asymptomatic, with normal bilirubin
levels and reduced serum bile acid after ursodeoxycholic acid
treatment; however, he continued to have transitory peaks of
mild elevated transaminases (less than 100 U/L) throughout the
course of the disease, with preserved synthetic liver function. In
the literature, approximately 25 patients have been reported to
have familial hypercholanemia type 2 (FHCA2), most of whom are
of Chinese ethnicity and have different mutations in the SLC10A1
gene [13]. A search of PubMed and Wanfang databases retrieved
11 studies, including 60 paediatric NTCP deficiency patients, from
January 2015 to November 2020. In one center, hypercholanemia
was documented in 12 out of 12 patients (100%) with prolonged

neonatal jaundice [15].

Conclusion

We report an infant patient with two defective genes - a double
heterozygous mutation for Dubin-Johnson syndrome and a hetero-
zygous mutation for familial hypercholanemia type 2 - represent-
ing two rare and distinct cholestatic liver diseases, D]JS and FHC2.
Furthermore, the presence of two genetic liver disorders in the
same patient may have a greater impact on liver disease progres-
sion. Our case report contributes to the existing literature and aids
in phenotype-genotype distinction for these rare liver diseases in
children. Early genetic testing can guide treatment strategies, in-
cluding targeted therapies and monitoring for complications. This
case underscores the need for further research into the combined
impact of multiple genetic defects on liver disease progression,

management, and long-term outcomes.
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