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Case Report

A novel RAB-27A mutation causing Griscelli syndrome
type 2 with severe central nervous system involvement:

Case report and review of literature
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Griscelli syndrome (GS) is one of the rare autosomal recessive disease characterized by
hypopigmentation of the hair, hepatosplenomegally, primary immunodeficiency and neurological
manifestations. It was described by Griscelli et al. (1978) in France, who reported two girls who were
presented with silver gray hair, several episodes of fever, hepatosplenomegally and pancytopenia.
There are three types of Griscelli syndrome based on clinical features and genetic mutations. We report
a five month old girl diagnosed as Griscelli syndrome type 2 (OMIM #607624) presenting with
significant central nervous system involvement. The molecular studies of the RAB27A gene were
performed. Coding sequence revealed a novel homozygous deletion at (c.138delC). In communities with
high incidence of consanguineous marriages, we should keep in mind the rare primary
immunodeficiency diseases with autosomal recessive inheritance. Early diagnosis and treatment will

help in improvement of the outcome.
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INTRODUCTION

Griscelli syndrome is one of the rare autosomal recessive
disease characterized by hypopigmentation of the hair,
hepatosplenomegally, primary immunodeficiency and
neurological manifestations. It was described by Claude
Griscelli and Michel Prunierasin 1978 in France, who
reported two girls who were presented with silver gray
hair, several episodes of fever, hepatosplenomegally and
pancytopenia (Griscelli et al., 1978; Tomita and Suzuki,
2004; Rezaei et al., 2009).

There are three types of this syndrome published so far,
Griscelli syndrome type 1 (OMIM #214450) which is
characterized by neurological manifestations and MYO5A
gene mutation. Griscelli syndrome type 2 represents patients
with silvery gray hair, immunologic abnormalities and
variable neurologic defects which are related to RAB27A
gene. Finally, Griscelli syndrome type 3 presents

as hypopigmentation in the hair and skin without another
findings which are related to a mutation in the 2g37.3
chromosome (Tomita and Suzuki, 2004; Rezaei et al.,
2009; Klein et al., 1994; Ménasché et al., 2000). We
report a 5 month old girl with seizure, silvery grey hair and
hepatosplenomegally which fulfill features of Griscelli
syndrome type 2 and confirmed by gene study with a
novel gene mutation.

CASE REPORT

A 5-month-old Saudi female infant, the first child of
consanguineous parents (first cousins). The patient’s
past medical history was uneventful until the age of 5
months, when she was referred to Aseer Central

*Corresponding author E-mail: alsoheell1@hotmail.com




Glob. J. Med. Med. Sci. 088

i

Figure 2. Microscopy of the hair shaft reveals irregular
agglomeration of pigment.

Hospital, a tertiary referral center in Aseer region, Saudi
Arabia, because of fever, right focal seizure and
abdominal distension. Physical examination revealed
silvery grey hair, eyelashes, eyebrows (Figure 1) and
hepatosplenomegaly (liver and spleen were palpable
below costal margins 4 cm and 3 cm, respectively).

Laboratory data revealed white blood cell count of
6650/uL; (polymorphonuclear cells, 28%; lymphocytes,
60%; monocytes, 12%); hemoglobin, 11.3g/dL and
platelet count, 396x103/uL. The erythrocyte sediment
rate was 15 mm/h, C-reactive protein was negative and
all septic workup cultures including blood and CSF were
negative upon admission. The peripheral blood smear
showed no giant cytoplasmic granules in leukocytes. The
results of biochemical tests were as following: alanine
aminotransferase, 16 IU/L (normal range, 10-40);
aspartate aminotransferase, 64 IU/L (normal range, 10-

40 IU/L); lactate dehydrogenase, 532 IU/L (normal range,
up to 450 IU/L); total bilirubin,0.2mg/dL (normal range,
0.2-1 mg/dL); direct bilirubin, 0.1mg/dL (normal range, O-
0.2 mg/dL). Triglyceride level was 253 mg/dL (normal
range, 35-200 mg/dL) and ammonia level was 84ng/mL
(normal range, 16-60 ng/mL). Metabolic screening was
unremarkable.

The chest x-ray was normal, although abdominal
ultrasound revealed hepatosplenomegally. Brain MRI
showed severe cerebral edema with multiple brain
parenchymal hematomas and dural sinus thrombosis.
Microscopic examination of the hair showed irregular
agglomerations of pigment in the hair shafts (Figure 2).
The electroencephalogram was done and it showed
continuous slow activity with severe degree of encephalo-
pathy. The patient was started on chemotherapy but she
did not respond and she developed stormy hospital
course with multiple medical problems including VRE
(Vancomycin-resistant Enterococcus)
meningoencephalitis/encephalopathy, seizure disorder,
uncontrolled hypertension, severe pneumonia, CMV and
urinary tract infections infection. The patient was seen by
Neurology and Neurosurgical teams and they decided
that it may not be safe to do lumbar puncture and
administer intrathecal chemotherapy for her CNS illness,
due to the severely raised intracranial pressure. No sur-
gical intervention was recommended by Neurosurgeon.
Unfortunately, the patient continued to deteriorate till she
passed away after two weeks of admission. The patient
was diagnosed with Griscelli syndrome type 2 with severe
central nervous system involvement based on
characteristic hair finding, neuroimaging studies and
molecular genetics study (Figure 3). Her parents were
referred to genetic counseling for future pregnancies.

DISCUSSION AND LITERATURE REVIEW

Griscelli syndrome is a rare and potentially fatal
autosomal recessive disease. Pigment dilution of hair,
skin, eyelashes and eyebrows. Immunologic and
neurologic abnormalities associated with
hepatosplenomegaly and recurrent infections are the
general features of GS (Kurugdl et al.,, 2001). Three
types of Griscelli syndrome have been identified. Silvery
gray hair is common to all three, but immunological
defects are only seen in the patients with Griscelli
syndrome type 2 (Griscelli et al.,, 1978; Tomita and
Suzuki, 2004; Rezaei et al., 2009) while the neurological
manifestations are common in Griscelli GS type 1.

This syndrome is a rare inherited disorder that was
originally described in 1978 (Griscelli et al., 1978). In
1997, Pastural et al. (2000) found a homozygous
mutation of the gene encoding myosin VA protein
(MYO5A) in a Turkish girl with Griscelli syndrome. In
2000, the same author presented evidence indicating the
existence of a second locus associated with GS in the
15921 region, which is located in less than 7.3 cm from
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Figure 3. Molecular study result showed a novel mutation.

the MYO5A gene, the RAB27A gene7. Currently, GS is
classified into 3 types based on the genetic and
molecular features. GS 1 is described as silvery gray hair,
severe psychomotor delay which are related to MYO5A
gene. Griscelli syndrome types 1 and 3 are caused by
mutations in the MYO5A and MLPH genes, respectively,
while type 2 is caused by mutations in RAB27A
(Ménasché et al., 2000; Wilson et al., 2000; Ménasché et
al., 2003).

Oculocutaneous hypopigmentation may be associated
with  primary immunodeficiency diseases involving
immune dysregulation. In addition to Griscelli syndrome,
Chediak-Higashi syndrome (caused by a mutation in the
LYST gene), Hermansky-Pudlak syndrome type 2
(caused by a mutation in the AP3B1 gene) and pl4
deficiency (caused by a mutation in the MAPBPIP gene)
are other autosomal recessive immunodeficiency
diseases associated with oculocutaneous hypopigmen-
tation (Rezaei et al., 2009; Speckmann et al., 2008).
Although patients with these mutations may have similar
phenotypes, laboratory findings such as regular melanin
granules (Chediak-Higashi syndrome), large irregular
melanin granules (Griscelli syndrome) and giant neutro-
philic granular inclusions in peripheral blood leukocytes
(Chediak-Higashi syndrome) can help to confirm the
clinical diagnosis (Rezaei et al., 2009; Speckmann et al.,
2008). However, the definitive diagnosis can only be
made after molecular analysis, once the mutation has
been identified.

Our patient had the typical clinical features of Griscelli
syndrome type 2. She presented with seizures,
hepatosplenomegally, pancytopenia and silvery hair.
Microscopic examination of hair showed large irregular
pigmentation. These features are typical for Griscelli
syndrome type 2. The molecular genetics confirmed that
she has a novel gene mutation that has not been
reported previously, molecular study sequencing revealed
a novel homozygous deletion at (c.138delC). The
prognosis of Griscelli syndrome type 2 is poor and
patients usually die in early childhood with complications
such as hemophagocytic lymphohistiocytosis, unless they
undergo hematopoietic stem cell transplantation (Klein et
al., 1994). Although this is the only curative treatment for
patients with Griscelli syndrome type 1 and type 2 (Klein
et al., 1994), hemophagocyticlymphohistiocytosis should
be treated first to induce remission before transplantation
(Henter et al., 2010; Janka, 2007).

Conclusion

In communities with high incidence of consanguineous
marriages, we should keep in mind a rare primary
immunodeficiency disease with autosomal recessive
inheritance. Early diagnosis and treatment will improve
the outcome. The rate of autosomal recessive diseases in
consanguineous families is much higher than in the
general population, and primary immunodeficiency
diseases do not seem to be as rare as originally thought.
The high rate of consanguinity in our region (Rezaei et al.,
2006) could explain the higher rate of a rare primary
immunodeficiency. Genetic counseling and educational
programs are essential in these regions. We recommend
the general practitioners to refer any pediatric patient with
striking presentation like grey hair color to pediatrician as
early as possible for early supportive treatment and pre
symptomatic bone marrow transplantation.
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