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Coexistence of Gilbert Syndrome and Hereditary
Spherocytosis in a Child Presenting with Extreme Jaundice

Jae Hee Lee and Kyung Rye Moon

Department of Pedlatrics, Chosun University School of Medicine, Gwangju, Korea

Gilbert syndrome is the most common inherited disorder of bilirubin glucuronidation. It is characterized by intermittent
episodes of jaundice in the absence of hepatocellular disease or hemolysis. Hereditary spherocytosis is the most
common inherited hemolytic anemia and is characterized by spherical, osmotically fragile erythrocytes that are se-
lectively trapped by the spleen. The patients have variable degrees of anemia, jaundice, and splenomegaly.
Hereditary spherocytosis usually leads to mild-to-moderate elevation of serum bilirubin levels. Severe hyper-
bilirubinemia compared with the degree of hemolysis should be lead to suspicion of additional clinical conditions
such as Gilbert syndrome or thalassemia. We present the case of a 12-year-old boy with extreme jaundice and
nausea. The diagnosis of hereditary spherocytosis was confirmed by osmotic fragility test results and that of Gilbert
syndrome by genetic analysis findings.
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inheritance. The patients have variable degrees of

INTRODUCTION

anemia, jaundice, and splenomegaly. The severity

Gilbert syndrome (GS) is a common hereditary
disorder of bilirubin metabolism due to reduction of
uridine diphosphate-glucuronyl transferase 1Al
(UGTI1AI) activity, often to 30% of the normal level.
It is characterized by unconjugated hyperbilirubinemia
in the absence of liver disease or hemolysis [1,2].
Hereditary spherocytosis (HS) is the most common
inherited hemolytic anemia due to red cell mem-
brane defect leading to premature cell destruction.
About 75% of HS patients have autosomal dominant

varies from asymptomatic to severe hemolytic ane-
mia [3]. The co-inheritance of GS with other clinical
conditions such as spherocytosis, thalassemia, or
cystic fibrosis is associated with higher levels of bilir-
ubin and increased tendency to form gallstones [4].
Here, we report a case of coexistence of GS with HS in
a child who presented with extreme jaundice.
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CASE REPORT

A 12-year-old boy was referred to Chosun University
Hospital for nausea and jaundice that began 3 days
before admission. He had no history of anemia or
jaundice and none of his family members had ane-
mia or jaundice.

His physical examination showed extreme jaun-
dice and hepatosplenomegaly. His laboratory find-
ings were as follows: hemoglobin (Hb), 13.3 g/dL;
hematocrit, 35.4%; white blood cells, 9,940/mm’;
platelet, 302,000/mm3; mean corpuscular volume,
78.4 fL; mean corpuscular Hb concentration 37.5
g/dL, and reticulocyte count 15.7%. Peripheral blood
smear showed small and dense spherocytes (Fig. 1).
The results of liver function tests revealed that the
serum levels of aspartate aminotransferase (AST),
alanine aminotransferase (ALT), alkaline phospha-
tase, gamma glutamyl transpeptidase, and total/direct
bilirubin were 146 IU/L, 458 1U/L, 357 U/L, 175 U/L,
and 42/16 mg/dL, respectively. The lactate dehydro-
genase level was 851 IU/L and haptoglobin level was
below 28 mg/dL. The results of other tests, including
levels of vitamin B12, folic acid, serum iron, and fer-
ritin; total iron binding capacity; Coombs direct and
indirect tests; and Hb electrophoresis were also
normal. Incubated osmotic fragility was increased
(beginning, 0.8%; ending, 0.55%). Abdominal ultra-
sonography showed hepatomegaly (151 mm), sple-

Fig. 1. Peripheral blood smear showed small and dense
spherocytes (Wright & Giemsa stain, X400).

nomegaly (170 mm), and multiple gallstones. Based
on the presence of spherocytes and increased os-
motic fragility and the absence of any other cause of
the hemolytic anemia, the diagnosis of HS was
made.

On the 28th day after admission, the patient’s
jaundice gradually improved. The serum levels of
AST, ALT, and total/direct bilirubin were 42 1U/L, 54
IU/L, and 9/1.2 mg/dL, respectively. Because the child
had extreme jaundice and multiple gallstones in the
absence of severe anemia, we further examined an-
other cause of unconjugated hyperbilirubinemia.
Laboratory investigations for immunoglobuin M
(IgM) antibody to hepatitis A virus, hepatitis B sur-
face antigen, anti-hepatitis C virus antibody, IgM
antibody to Epstein-Barr virus viral capsid antigen,
anti-cytomegalovirus IgM, and anti-herpes IgM were
all negative. The serum levels of copper and cer-
uloplasmin were 110 «g/mL (normal, 70-130 /£ g/mL)
and 26.1 mg/dL (normal 20-60 mg/dL), respectively.
The mutation of ATP7B gene was not detected. The
possibility of GS was considered. DNA analysis re-
vealed the (TA)7/(TA)7 genotype as seen in patients
with GS, thus confirming the diagnosis of GS.
Therefore, the child was diagnosed with coexistence
of HS and GS. He underwent laparoscopic chol-
ecystectomy and splenectomy. He did well post-
operatively and did not experience any complica-
tions at the 36-month follow-up.

DISCUSSION

GS is common hereditary disorder of bilirubin
metabolism. Its estimated prevalence is approx-
imately 3% to 7% in the general population [5,6]. GS
is more common in males than in females, possibly
owing to a relatively higher level of daily bilirubin
production in males. It is often diagnosed after pub-
erty when the endogenous steroid hormones affect
bilirubin metabolism, leading to an increase in the
serum level of bilirubin [7]. GS is the result of a muta-
tion in the gene for the enzyme UGT1Al. The muta-
tions of UGT1A1 decrease the activity of the UGT1A1
or decrease the amount of the UGT1A1 in the liver,
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leading to unconjugated hyperbilirubinemia. An
elongated TA repeated A[TA]7TAA (UGTIAI*28) is
the most common genetic cause of GS in Caucasians
[8]. Maruo et al. [9] reported linkage of GS to
A[TA]7TAA (UGT1A1*28) and T-3279G (UGT1A1*60).
The missense mutations 211G > A has been reported
to be associated with GS in the Asian population.
[10]. In Korea, genetic mutations of GS have been re-
ported in 5 cases including our case; 2 cases had ho-
mozygous for A[TA]7/7TAA (our case), 2 cases had
compound heterozygosity (T-3279G and G211A),
and 1 case had three heterozygosity (T-3279G,
A[TA]7TAA, and G211A) [11-14].

GS is characterized by a fluctuating increase in in-
direct bilirubin levels during fasting, stress, dehy-
dration, menstruation, and overexertion. Other than
experiencing jaundice, patients are typically asympto-
matic. The serum levels of total bilirubin are most of-
ten <3 mg/dL, although in the setting of increased
bilirubin production, the levels may be higher but
usually <6 mg/dL [2].

HS is the most common inherited hemolytic disorder
characterized by the loss of membrane surface area,
leading to reduced deformability due to defects in the
membrane proteins ankyrin, band 3, spectrin, and pro-
tein 4.2 [15]. Spherocytes are vulnerable to splenic se-
questration and destruction. The common clinical
findings are anemia, jaundice, and splenomegaly.
Although the degree of anemia is variable and may
be absent, mild, moderate, or severe, most patients
present with well-compensated hemolytic anemia
[3]. Common complications are cholelithiasis, he-
molytic episodes, and aplastic crises. Splenectomy is
the treatment of choice for moderate to severe forms
of the disease. Splenectomy results in increased Hb
level, decreased need for transfusion, decreased re-
ticulocytosis, and fall in the serum level of bilirubin
and likelihood of gallstone formation although red
cell survival remains shortened [15,16].

According to the guidelines of HS [3], patients
with mild HS have no anemia, mild reticulocytosis,
and little jaundice (Hb level from 11 to 15 g/dL, retic-
ulocyte count from 3% to 6%, and total bilirubin level
from 1 to 2 mg/dL). In contrast, patients with severe
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HS have marked reticulocytosis, anemia, and hyper-
bilirubinemia (Hb level from 6 to 8 g/dL, reticulocyte
count more than 10%, and total bilirubin more than
3 mg/dL). Although our patient had mild HS with
normal Hb, he had an extremely high serum level of
bilirubin. This discrepancy suggested that other con-
ditions were associated with unconjugated hyper-
bilirubinemia, especially inherited deficiency of hep-
atic glucuronosyltransferase. In such cases, further
evaluation should be performed. In light of the in-
dividual prevalence rates (GS, 3-7%; HS, 1/2,000 per-
sons), the calculated rate of coexistence of 2 diseases
is almost 15-35 per million births [17]. In Korea, only
two adult cases have been reported in the literature
and this is the first case report in the children
[12,14]. Patients with simultaneous presence of HS
and GS have bilirubin levels higher than those with
either abnormality (total bilirubin level from 10 to 15
mg/dL) [12,18,19]. In our patient, the serum level of
total bilirubin was higher than previous report. It
was probably due to cholelithiasis. Del Giudice et al.
[20] reported that patients with HS, who coinherited
GS, had almost 5-fold greater tendency to form gall-
stones than normal HS patients. Our patient also had
multiple gallstones. Splenectomy is performed in
cases of severe HS and considered in cases of moder-
ate HS. The gall bladder should be removed con-
comitantly if there are symptomatic gallstones [3].
Combined splenectomy and cholecystectomy should
be considered in case of coexistence of GS and HS.
In conclusion, we presented a case of coexistence
of GS and HS in a 12-year-old boy. The possibility of
the coexistence of GS and HS should be considered in
patients with inappropriately high serum bilirubin
levels when compared with the severity of HS.

REFERENCES

1. Owens D, Evans J. Population studies on Gilbert's
syndrome. J Med Genet 1975;12:152-6.

2. Fretzayas A, Moustaki M, Liapi O, Karpathios T.
Gilbert syndrome. Eur J Pediatr 2012;171:11-5.

3. Bolton-Maggs PH, Langer JC, Iolascon A, Tittensor P,
King MJ; General Haematology Task Force of the
British Committee for Standards in Haematology.



10.

11.

Jae Hee Lee and Kyung Rye Moon : Gilbert Syndrome Coexisting with Hereditary Spherocytosis

Guidelines for the diagnosis and management of he-
reditary spherocytosis--2011 update. Br J Haematol
2012;156:37-49.

. Tamary H, Aviner S, Freud E, Miskin H, Krasnov T,

Schwarz M, et al. High incidence of early cholelithiasis
detected by ultrasonography in children and young
adults with hereditary spherocytosis. J Pediatr Hematol
Oncol 2003;25:952-4.

. Sieg A, Arab L, Schlierf G, Stiehl A, Kommerell B.

Prevalence of Gilbert's syndrome in Germany. Dtsch
Med Wochenschr 1987;112:1206-8.

. Kim YH, Yeon JE, Jung GM, Kim HJ, Kim JS, Byun KS,

et al. A study of polymorphism in UDP-glucuronosyl-
transferase 1 (UGT-1A1) promoter gene in Korean pa-
tients with Gilbert's syndrome. Taehan Kan Hakhoe
Chi 2002;8:132-8.

. Muraca M, Fevery J. Influence of sex and sex steroids on

bilirubin uridine diphosphate-glucuronosyltransferase
activity of rat liver. Gastroenterology 1984;87:308-13.

. Monaghan G, Ryan M, Seddon R, Hume R, Burchell B.

Genetic variation in bilirubin UPD-glucuronosyl-
transferase gene promoter and Gilbert's syndrome.
Lancet 1996;347:578-81.

. Maruo Y, D'Addario C, Mori A, Iwai M, Takahashi H,

Sato H, et al. Two linked polymorphic mutations
(A(TA)7TAA and T-3279G) of UGT1A1 as the principal
cause of Gilbert syndrome. Hum Genet 2004;115:525-6.
Yamamoto K, Sato H, Fujiyama Y, Doida Y, Bamba T.
Contribution of two missense mutations (G71R and
Y486D) of the bilirubin UDP glycosyltransferase
(UGT1A1) gene to phenotypes of Gilbert's syndrome
and Crigler-Najjar syndrome type II. Biochim Biophys
Acta 1998;1406:267-73.

Lim JW, Choi JH, Nam YH, Seo IS, Yoon SM, Koo MS.
A case of congenital hemolytic anemia of unknown

12.

13.

14.

15.

16.

17.

18.

19.

20.

cause combined with Gilbert's syndrome. Korean J
Hematol 2008;43:58-61.

Lee MJ, Chang YH, Kang SH, Mun SK, Kim H, Han CJ,
et al. A case of hereditary spherocytosis coexisting with
Gilbert's syndrome. Korean J Gastroenterol 2013;61:
166-9.

Hong YS, Jin JY, Lee WR. A case of Gilbert's syndrome
with severe neonatal hyperbilirubinemia. J Korean Soc
Neonatol 2010;17:266-9.

Lee HJ, Moon HS, Lee ES, Kim SH, Sung JK, Lee BS, et
al. A case of concomitant Gilbert's syndrome and heredi-
tary spherocytosis. Korean J Hepatol 2010;16:321-4.
Perrotta S, Gallagher PG, Mohandas N. Hereditary
spherocytosis. Lancet 2008;372:1411-26.
Bader-Meunier B, Gauthier F, Archambaud F, Cynober
T, Miélot F, Dommergues JP, et al. Long-term evalua-
tion of the beneficial effect of subtotal splenectomy for
management of hereditary spherocytosis. Blood 2001;
97:399-403.

Iijima S, Ohzeki T, Maruo Y. Hereditary spherocytosis
coexisting with UDP-glucuronosyltransferase defi-
ciency highly suggestive of Crigler-Najjar syndrome
type II. Yonsei Med J 2011;52:369-72.

Sharma S, Vukelja SJ, Kadakia S. Gilbert's syndrome
co-existing with and masking hereditary spherocytosis.
Ann Hematol 1997;74:287-9.

Garg PK, Kumar A, Teckchandani N, Hadke NS.
Hereditary spherocytosis coexisting with Gilbert's syn-
drome: a diagnostic dilemma. Singapore Med J 2008;
49:e308-9.

del Giudice EM, Perrotta S, Nobili B, Specchia C, d'Urzo
G, Iolascon A. Coinheritance of Gilbert syndrome in-
creases the risk for developing gallstones in patients
with hereditary spherocytosis. Blood 1999;94:2259-62.

269

www.pghn.org




