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Case Report

Asymptomatic Bernard-Soulier Syndrome With a
Novel Mutation
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Abstract

Bernard-Soulier syndrome (BSS) is inherited as an autosomal recessive
genetic disorder. It is characterized with thrombocytopenia and giant
platelets; and various degrees of BSS can be caused by a number of
homozygous or compound heterozygous mutations of genes coding for
components of the platelet receptor GPIbIX. Here we present a novel
mutation occurring in a family causing BSS without any symptoms.
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Introduction

Bernard-Soulier syndrome (BSS) is inherited as an autoso-
mal recessive genetic disorder. It is a rare disorder, occurring
1 in 1 million. It is characterized by thrombocytopenia, ab-
normally large platelets, defective adhesion of these platelets
to the subendothelium and prolonged bleeding time [1]. BSS
is caused by homozygous or compound heterozygous muta-
tions of genes coding for components of the platelet receptor
GPIb-IX-V [2]. The GPIb-IX-V, platelet membrane glycopro-
tein complex, is essential for platelet adhesion at sites of vas-
cular injury through binding to von Willebrand factor (vWF)
[3]. The quantitative or qualitative deficiencies in the GPIb-
IX-V complex give rise to BSS [4]. The platelets in BSS do
not aggregate in response to ristocetin [5]. BSS is clinically
characterized by a prolonged bleeding time, and can present
as epistaxis, bleeding with minor trauma, ecchymosis without
any trauma, bleeding with surgical procedures and sometimes
life-threatening bleeding including brain hemorrhage [6]. The
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platelet count and the genetic defects may not correlate with
propensity to bleed and severity of bleeding [6].

Here we present an infant diagnosed as BSS with a novel
mutation. This mutation was also found in other members of
the family. By knowing the mutations we may be able to corre-
late with the phenotype and help in the management in future.

Case Report

A female infant was born to a 29-year-old mother by normal
vaginal delivery at 39 weeks of gestation. Mother had une-
ventful pregnancy. Her human immunodeficiency virus (HIV),
hepatitis B surface antigen (HBsAg), venereal disease research
laboratory (VDRL) test, screening for group B streptococcus
(GBS) were negative, and she was rubella immune. All her
antenatal ultrasound scans were normal.

Parents are non-consanguineous. Father and the elder sib-
ling have low platelet counts. Father’s platelet counts were
38,000/uL and 17,000/uL, respectively on two different occa-
sions. The elder sibling’s platelet count was between 50,000/
pL to 110,000/uL. There is no history of bleeding in either of
her father or her elder sibling. Blood film showed giant plate-
lets. No other investigations were done for the low platelet
count. Mother’s platelet count was 315,000/uL. There was no
history of any genetic disorder in the family.

The infant’s birth weight was 2.954 kg, and Apgar score
was 8 and 9 at | min and 5 min, respectively. Her head circum-
ference was 34 cm, at the 10th centile. She was well perfused
and her temperature was 36.5 °C. Her vital signs showed that
heart rate of 130 -142/minute, respiratory rate of 40/minute,
oxygen saturation of 95-99% in room air, blood pressure 56/35
mm Hg. Her anterior fontanel was normal, systemic examina-
tion revealed a normal cardiovascular examination, normal air
entry, normal newborn reflexes, no neurological deficits and
a normal abdominal examination. She was feeding well from
her mother in the postnatal ward. On the fourth day of life, she
developed jaundice with bilirubin of 15 mg/dL. Her glucose-
6-phosphate dehydrogenase (G6PD) assay was normal. Her
mother’s blood group was AB-positive and her blood group
was B-positive; and her Coombs test was negative. She was
treated with phototherapy and her jaundice resolved. Her full
blood count showed a platelet count of 38,000/uL. In view
of the thrombocytopenia she was admitted to the neonatal in-
tensive care unit (NICU) and investigated further. Her serial
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platelet counts were 38,000, 41,000, 51,000, 15,000, 45,000
and 56,000/uL, the blood film showed reduced number of
platelets with large and giant platelets (Table 1). Opinion of
the pediatric hematologist was taken. In view of the positive
family history of thrombocytopenia with giant platelets a pro-
visional diagnosis of Bernard Soulier was made. Bleeding time
or coagulation profile was not done. The infant did not develop
any petechiae during the stay in NICU and did not require any
treatment for the thrombocytopenia. She was discharged from
the NICU after observation. The diagnosis of Bernard Soulier
was confirmed with whole exome sequence. The whole ex-
ome sequence was done for the entire family, which showed
that she, her elder sibling and her father are homozygous for
the 6-bp duplication ¢.511_516dup p.(Leul71_Leul72dup) in
exon 2 of GP1BB gene (Table 2). Her mother is heterozygous
for the same mutation. To the best of knowledge, this variant
has neither been described in literature, nor been annotated in
genetic data base.

The infant was followed in the outpatient clinic. She has
normal development milestones. At the age of 3 months she
had head control; at 7 months she sat unsupported; at 1 year
3 months she was walking without support, speaking “mama”
and “baba”, waving “bye-bye”. Her cardiovascular, neurologi-
cal and abdominal examination was normal.

Discussion

In our patient diagnosed as having BSS, we describe a 6-bp du-
plication in the exon 2 of the GPIBB gene. The baby was found
to have thrombocytopenia on routine blood count at birth; on
further investigations, the platelets were abnormally large. BSS
is characterized by thrombocytopenia, very large platelets on
blood film, prolonged bleeding time and defective adhesion
of the platelets to the subendothelium [7]. The characteristic
abnormality in BSS is an isolated defect in ristocetin-induced
agglutination. Unlike the defect in von Willebrand disease, this
abnormality is not corrected by the addition of normal plasma.

Platelet aggregation in response to other agonists, such as
collagen and adenosine diphosphate (ADP), as well as clot re-
traction, is usually normal [8]. In our baby the bleeding time
and platelet response to ristocetin were not done due to strong
suspicion of BSS; and whole exome sequencing was done.
There are aboutl00 described cases of BSS worldwide [1].
Genetic defects have been identified on the GPIlba, GPIbp,
and GPIX genes but not on the GPV [8]. In several families,
similar mutations in the GPLX have been described. In four
Afro-American families [9, 10] and two Finnish families [11],
Leul29Pro mutation in the GPIlba gene has been identified.
In several families the Alal56Val mutation has been identi-
fied [12]. In two families from South Iran, the Phe55Ser mis-
sense mutation has been identified in the GPIX gene [13].
Tyr88Cys mutation in the GPIBB gene has been identified
in several Japanese families [14], in two Japanese and in one
Saudi family. A 13-bp deletion of the signal peptide coding
sequence leading to premature termination has been found [15,
16]. Ser stop in the GPIBB gene have been reported in three
Tunisian families [17]. Ten novel mutations were identified in
India. Out of these eight were frame shift mutations includ-
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Table 1. Laboratory Data on Admission and on Follow-Up
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Large giant platelets

38,000
41,000
51,000
15,000
45,000
56,000
61,000

12,900
14,000
11,200
15,300
11,200

Day 1

Large giant platelets

19.2 15.9

Day 2

15.7
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Large giant platelets
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17.8
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FBC: full blood count; WBC: white blood cells; Hb: hemoglobin; Plt: platelets; MPV: mean platelet volume; CRP: C-reactive protein; Bld Cul: blood culture; U: urea; Cr: creatinine; To:

Toxoplasma; Ru: rubella; CMV: cytomegalovirus; HS1: herpes simplex 1; HS2: herpes simplex 2.

Table 2. Result of Whole Exome Sequence

Zygosi
ygosity ACMBG class
Mother Father

Brother

Index

Transcript Variant

Gene

Homozygous Heterozygous Homozygous Likely pathogenic

B p p.(Leul71_Leul72dup) Homozygous

c.511_516du

NM._00407.4

GPIBB
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ing p.Asp79GlufsX2, p.Phe314PhefsX37, p.Pro93ProfsX59,
p-Asp89GlufsX63, p.Glu489AsnfsX64, p.Phe355PhefsX4,
p-Leud79PhefsX19 and p.Leu531ArgfsX22, one missense
mutation (p.Val262Gly) in GPIBA and one nonsense muta-
tion (p.Tyr95X) in GP9. Also two other known mutations were
identified including one missense mutation (p.Cys24Arg) in
GP9 and one nonsense change (p.Trp46X) in GPIBB [18]. In
our baby the whole exome sequencing identified the homozy-
gous 6-bp duplication ¢.511 516dup p.(Leul71 Leul72dup)
in exon 2 of GPIBB gene. To the best of knowledge this vari-
ant has neither been described in literature, nor been annotated
in genetic data base. Family analysis revealed that the brother
and father of the index patient also carry this variant in the
homozygous state, while the mother is a heterozygous carrier.
Bleeding symptoms may manifest after birth or during child
hood. Presentations include purpura, gum bleeds, epistaxis and
rarely gastrointestinal bleeding hematuria [1]. Our baby did
not have any manifestation of bleeding in the neonatal period
and in infancy on follow-up. There is thrombocytopenia, giant
platelets in our case, her father and her brother; but there is no
history of any bleeding.

Conclusions

This case report illustrates that peripheral smear’s platelets
morphology should be evaluated whenever thrombocytopenia
is diagnosed. This evaluation may give a clue to the correct
diagnosis and can lead to the correct diagnosis as occurred in
our patient. Whenever BSS is suspected proper family history
should be obtained, as this can also give a clue to the diagnosis.
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