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Introduction
Griscelli syndrome (GS) is rare autosomal
recessive disorder with pigmentary dilution,

immunodeficiency and neurological involvement'-.
We report a child with classical features of GS and
pathognomonic histopathological features of skin
and hair.

Case report

An 11 month old boy presented with fever,
convulsions and refractory shock to emergency. He
had a stormy course since birth requiring 4
admissions for recurrent infections. He developed
neuroregression at 9 months of age. There was
striking hypopigmentation (silvery-gray sheen) of
scalp hair and eyebrows (Figure 1).

Figure 1:

Silvery-gray sheen of eyebrows,
evelashes and scalp hair

Examination revealed hepatosplenomegaly (liver 7

Ussistant ~ Professor, — *Associate  Professor,
Department  of  Pediatrics, Indira  Gandhi
Government Medical College and Mayo Hospital,
Nagpur, India

*Correspondence: ashishlothe@yahoo.co.in

(Received on 17 June 2014: Accepted after revision
on 18 July 2014)

171

cm, spleen 4 cm), mucocutaneous candidiasis, and
left supranuclear facial palsy. Laboratory analysis
revealed: White blood cells — 800 cells/cu mm,
Haemoglobin — 4.7g/dl, Platelet count — 49x10°/L,
Blood culture —  Klebsiella  pneumonia,
Cerebrospinal fluid analysis — Pyogenic meningitis
(proteins — 282 mg/dl, 80 cells). Immunological
abnormalities included: CD3 count — 540 cells/pl
(690 — 2540), CD4 — 410 (438 — 1590), serum IgG
—391 mg/dl (700 — 1600), IgM, IgA, IgE — normal.
Bone marrow aspiration and biopsy depicted
pancytopenia. MRI brain revealed patchy areas of
altered  signal intensity, focal  abnormal
enhancement in white matter suggestive of
lymphohistiocytic infiltration. Hair examination
showed irregular agglomerations of pigment

(Figure 2).

Figure 2: Irregular agglomerations of melanin
pigment on hair shaft microscopy

In view of pigment dilution, immunodeficiency,
typical skin, hair findings and absence of giant
granules in neutrophils, the diagnosis of GS was
established. He was treated with repeated packed
cell transfusions, antibiotics, antifungals, and high
dose steroids. Despite initial remission, he
developed multi-organ failure and succumbed.
Unfortunately, molecular gene analysis was not
possible.

Discussion

GS was first described in 1978 by Claude Griscelli
and Michel Prunieras''?, and since then more than
100 cases have been reported. Clinical onset
usually occurs from 4 months to 7 years of age®*.
GS is classified into 3 types based on mutations in
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genes; MYOSA (GS1), RAB27A (GS2) or MLPH
(GS3). Pigmentary defect is accompanied by
neurologic impairment in GS1 and immune
dysfunction in GS2. GS3 phenotype is restricted to
pigmentation dysfunction*%’. Genes MYOS5A and
RAB27A, colocalize on chromosome 1521 to
encode Myosin SA and RAB27A respectively.
MLPH lies on 2q37.3 #*%. MYOS5A moves along
actin cytoskeleton, tethers melanosome at plasma
membrane ready for pigment delivery. Its mutation
results in aberrant melanosome transportation.
RAB27A is required at late stage of secretion to
detach vesicle from microtubule cytoskeleton, dock
at plasma membrane and fuse with acceptor
membrane®. Its precise function differs location-
wise. In melanocytes, RAB27A associates with
melanosomal membrane, recruits MLPH
(melanophilin), and together interact with MYOSA.
RAB27A-MYOS5A-MLPH form tripartite complex
facilitating  vesicular trafficking, intracellular
melanosome transport and secretion®. Each member
has a specific role in peripheral distribution of
melanosomes, a necessary step in  skin
pigmentation. Any mutation results in clustering of
melanin pigment in hair shafts, accounting for
pigmentary dilution, although melanin production
is normal”®. In cytotoxic T lymphocytes, RAB27A
does not interact with either melanophilin or
MYOSA. RAB27A-deficient cells have normal
granule content in perforin and granzymes, but
defective  release, = whereas MYOS5A  or
melanophilin-deficient T cells are normal®®. Only
MYOVA is expressed in brain and plays a role in
secretion of neurotransmitters. This selective tissue
expression is the basis for phenotypic differences
between subgroups!>¢7.

Single most consistent dermato-skeletal expression
of albinism is silvery-grayish sheen to hair. Light-
microscopy shows typical pattern of uneven
clusters of aggregated melanin and large pigment
agglomerations accumulated in hair shaft medulla
with adjacent keratinocytes containing only scanty
pigment>®, Skin histopathology and electron
microscopy  reveal  hyper-pigmented  basal
melanocytes with abundant, stage IV mature
melanosomes, poorly pigmented keratinocytes with
virtual absence of mature melanosomes'. This can
be highlighted in Fontana-Masson stained sections.
Appearance of hair has been described as silvery
gray, silvery, grayish golden or dusty and patients
generally have lighter hair than their unaffected
family members’. Immunologically impaired
natural killer and cytotoxic T cells cause absent
delayed hypersensitivity, poor histocompatibility
complex mediated cytotoxicity, and
hypogammaglobulinemia culminating in
immunodeficiency and haemophagocytic syndrome
(HS)"">%1°_ Usually triggered by viruses, HS occurs
commonly between 6-12 months of age!’. It
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involves unremitting polyclonal CD8+ T-cell
expansion, lymphobhistiocytic infiltration of visceral
tissues (spleen, liver, lymph nodes, brain),
macrophage activation and proliferation
(haemophagocytosis), and deleterious release of
cytokines, including interferon v, interleukins,
tumour necrosis factor-a>%’. HS is characterized by
prolonged high fever, hepatosplenomegaly,
jaundice, pallor, lymphadenopathy, pancytopenia,
hypertriglyceridaemia, hypofibrinogenaemia,
coagulopathy, intracranial hypertension, seizures,

encephalopathy and peripheral facial palsy?.
Immunosuppressive regimens including
chemotherapy, high dose corticosteroids, anti
thymocyte globulin, intrathecal —methotrexate,

cyclosporine have been tried to attenuate HS?°.
However, these are palliative and the syndrome is
inevitably fatal unless bone marrow transplantation
(BMT) is undertaken!%°. GSI1 develop early,
severe and progressive primary neurological
impairment and consist of hypotonia, loss of
coordinated motor movements, retarded
psychomotor development. Neurological
involvement in  GS2 is  secondary to
lymphohistiocytic infiltration®. Neuroradiology
reveals cerebral hyperdense areas, ventricular
dilation, white matter changes and periventricular
calcifications in GS2 and isolated congenital
cerebellar atrophy in GS13. Differential diagnosis
of GS includes Chediak-Higashi syndrome (CHS)
and Elejalde syndrome (ES)>7!°, Giant organelle
inclusions in leukocytes are particular abnormality
in CHS, differentiating it from GS. ES
(Neuroectodermal melanolysosomal disease) is
characterized by silvery hair, pigment defects,
neurological dysfunction, ocular defects but
without immunological abnormalities. Some
authors believe ES is clinically and genetically
equivalent to GS1 or its allelic variant’!°,

No specific treatment can be proposed for GS1 and
survival depends on severity of neurological
impairment. GS3 does not need treatment. Gene
therapy may prove to be an excellent tool but needs
validation®.  Prenatal  diagnosis has  been
accomplished by examination of fetal scalp hair®.
Mutation detection and sequencing candidate gene
is paramount to understand spectrum of GS and
formulate approach to adopt effective treatment.
Knowledge about RAB27A-MLPH-MYOS5A
tripartite complex can be translated into possible
therapeutic applications to reduce
hyperpigmentation of skin and comprehend
vesicular trafficking?®.

All infants with silvery-gray hair should be
evaluated early. GS should be promptly diagnosed
to allow for early BMT, the only curative modality.
Health program directed at perinatal diagnosis can
be proposed for effective management®.



Griscelli syndrome: A unique pigmentary defect Sri Lanka Journal of Child Health, 2015; 44(3): 171-173

References

1.

Mancini AJ, Chan LS, Paller AS. Partial
albinism with immunodeficiency: Griscelli
syndrome: Report of a case and review of the
literature. Journal of the American Academy of
Dermatology. 1998; 38: 295-300.
http://dx.doi.org/10.1016/S01909622(98)7056
8-7

Sanal O, Ersoy F, Tezcan I, Metin A, Yel L,
Menasche G, et al. Griscelli disease: genotype-
phenotype correlation in an array of clinical
heterogeneity. Journal of Clinical Immunology
2002; 22: 237-44.
http://dx.doi.org/10.1023/A:1016045026204
PMid: 12148598

Vieira-Karuta SC, Bertoldo Silva IC, Almeida
NAP, De Noronha L, Santos MLSF,
Liberalesso PBN. Griscelli syndrome and
electroencephalography pattern Arquivos de
Neuro-Psiquiatria 2008; 66(2B):420-2.
http://dx.doi.org/10.1590/S0004282X2008000
300030

PMid: 18641887

Kumar TS, Ebenazar S, Moses PD. Griscelli
syndrome. [Indian Journal of Dermatology
2006; 51: 269-71.
http://dx.doi.org/10.1590/S0004282X2008000
300030

PMid: 18641887

Klein C, Philippe N, Le Desit F, Fraitag S,
Prost C, Durandy A, et al. Partial albinism with
immunodeficiency  (Griscelli  syndrome).
Journal of Paediatrics 1994; 125: 886-95.
http://dx.doi.org/10.1016/S00223476(05)8200
3-7

173

10.

Meschede 1P, Santos TO, Izidoro-Toledo TC,
Gurgel-Gianetti J, Espreafico EM. Griscelli
syndrome-type 2 in twin siblings: case report
and update on RAB27A human mutations and
gene structure. Brazilian Journal of Medical
and Biological Research 2008; 41: 839-48.
http://dx.doi.org/10.1590/S0100879X2008001
000002

PMid: 19030707

Emanuel PO, Sternberg LJ, Phelps RG.
Griscelli syndrome. Skinmed. 2007; 6:147-9.
http://dx.doi.org/10.1111/5.15409740.2007.057
83.x

PMid: 17483661

Van Gele M, Dynoodt P, Lambert J. Griscelli
syndrome: a model system to study vesicular
trafficking. Pigment Cell Melanoma Res.
2009; 22(3): 268-82.
http://dx.doi.org/10.1111/j.1755148X.2009.00
558.x

PMid: 19243575

Schuster F, Stachel DK, Schmid I, Baumeister
FA, Graubner UB, Weiss M, Haas RJ,
Belohradsky BH. Griscelli syndrome: report of
the first peripheral blood stems cell transplant
and the role of mutations in the RAB27A gene
as an indication for BMT. Bone Marrow
Transplant. 2001; 28: 409—-12.
http://dx.doi.org/10.1038/sj.bmt.1703114
PMid: 11571516

Anikster Y, Huizing M, Anderson PD,
Fitzpatrick DL, Klar A, Gross-Kieselstein E, et
al. Evidence that Griscelli syndrome with
neurological involvement is caused by
mutations in RAB27A, not MYOSA. American
Journal of Human Genetics 2002; 71: 407-14.
http://dx.doi.org/10.1086/341606

PMid: 12058346 PMCid: PMC379173



