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Abstract: Gray platelet syndrome (GPS) is a rare inherited bleeding disorder characterized by macro
thrombocytopenia, myelofibrosis, splenomegaly and typical gray appearance of platelets on Wright stained
peripheral blood smear. GPS is caused by mutations in the NBEAL2 gene. Absence or marked reduction of
alpha-granules in platelets underlies the disorder. Alpha-granules are the most abundant vesicles in platelets
and store proteins that promote platelet adhesiveness and wound healing when secreted during platelet
activation.
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1. OVERVIEW OF GRAY

SYNDROME

Gray platelet syndrome is a bleeding disorder
associated with abnormal platelets that are
involved in blood clotting. The skin of people
with this syndrome is easily bruised and may
increase the risk of nasal bleeding [1].

2. CLINICAL SIGNS AND SYMPTOMS OF GRAY
PLATELET SYNDROME

Patients with GD may also experience abnormal
or severe bleeding after surgery, dental work or
minor skin damage. Women with gray platelet
syndrome often experience irregular periods
(menorrhagia) of menstruation. These bleeding
problems are usually mild to moderate, but in
some people they can be life threatening [1, 2].

Another common feature of gray platelet
syndrome is a condition called myelofibrosis,
where scar tissue (fibrosis) occurs in the bone
marrow. Bone marrow is the spongy tissue at
the center of the long bone that contains most of
the blood cells needed by the body, including
platelets. Wounds associated with myelofibrosis
can damage the bone marrow and prevent the
production of sufficient blood cells. Other
organs, especially the spleen, begin to produce
more blood cells to compensate, and this
process often results in enlargement of the
spleen (splenomegaly)[1, 3]
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Figurel: Schematic view of the cellular structure of
blood platelets
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Figure2: Microscopic view of gray platelets in the
range of blood samples with gray platelet syndrome

3. ETIOLOGY OF GRAY PLATELET

SYNDROME

Gray platelet syndrome is caused by the
mutation of the NBEAL2 gene located on the
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short arm of chromosome 3 at 3p21.31. This
gene provides the necessary guidance for
protein synthesis; so far little information has
been identified. NBEAL2 protein appears to
play an important role in the formation of alpha
granules. Alpha granules are contained in sacs
that contain other growth factors and proteins
and are important for blood clotting and wound
healing. In response to injuries that cause
bleeding, proteins stored in the granules help
platelets form a plug that repels blood vessel
damage and prevents further bleeding [1, 4].
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Figure3: Schematic of the molecular pathway in
blood cell differentiation

Figured: Schematic overview of chromosome 3
where the NBEAL2 gene is located in the short arm
of chromosome 3p21.31

Mutation in the NBEAL2 gene disrupts the
normal production of alpha granules. Without
alpha granules, platelets are abnormally large
and less than normal (macrotrombocytopenia).
Abnormal platelets, when viewed under a
microscope, appear gray, which is a hallmark of
gray platelet syndrome. Deficiency of alpha
granules reduces the normal activity of platelets
during blood clotting and increases the risk of
abnormal bleeding. Myelofibrosis appears to
occur due to growth factors and other proteins
that are normally transferred to alpha granules in
bone marrow. Therefore, proteins lead to
fibrosis, which affects the ability of the bone
marrow to create new blood cells. It is worth
noting that some people with gray platelet
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syndrome do not have a mutation in the
NBEAL2 gene and the cause of their disease is
unknown [1, 5].

Gray platelet syndrome follows an autosomal
recessive inheritance pattern if it is caused by a
NBEAL2 gene mutation. Therefore, two copies
of the mutated NBEAL2 gene (one from the
father and the other from the mother) are needed
to cause this syndrome and the chance of having
a child with gray platelet syndrome in this case
is 25% for each possible pregnancy [1,5].

If gray platelet syndrome is caused by mutations
in other genes that have not yet been identified,
it will follow an autosomal dominant inheritance
pattern. Therefore, a version of the unknown
mutant gene (whether parent or parent) is
required for this syndrome and the chance of
having a child with autosomal dominant gray
platelet syndrome is 50% for each possible
pregnancy. [1, 5]

Myelofibrosis

Figure5: Images of myelofibrosis in patients with
gray platelet syndrome

4. FREQUENCY OF GRAY PLATELET

SYNDROME

Gray platelet syndrome is a rare hematogenetic
disorder that has so far been reported in 60
medical cases worldwide [1, 6].

5. DIAGNOSIS OF GRAY PLATELET

SYNDROME

Gray platelet syndrome is diagnosed based on
clinical findings of patients and pathological
tests. Blood tests and platelet counts under a
microscope are helpful to diagnose this
syndrome. The most definitive method for the
diagnosis of gray platelet syndrome is molecular
genetic testing for the NBEAL2 gene to detect
possible mutations [1, 6].
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Figure6: Schematic view of the autosomal recessive
inheritance pattern that follows the pattern of gray
platelet syndrome with NBEAL2 gene mutation

6. GRAY PLATELET SYNDROME TREATMENT
PATHWAYS

The strategy of treatment and management of
gray platelet syndrome is symptomatic and
supportive. Treatment may be provided with the
efforts and coordination of a team of specialists
including hematology (hematology), molecular
genetics genetics, immunology specialist and
other health care professionals if needed. No
definitive treatment for gray platelet syndrome

has been identified. Genetic counseling is also
important for all parents who want a healthy
baby [1, 6].
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Figure7: Schematic overview of the dominant
autosomal inherited pattern that gray platelet
syndrome can mutate with other genes

7. HISTORY OF GRAY PLATELET SYNDROME

The first case of Gray Platelet Syndrome was
first reported by Raccuglia in 1971 and then
described in 1980 by Gerrard et al [1, 6].

Myelofibrosis treatment algorithm
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Figure8: Schematic of myelofibrosis treatment algorithm

8. DISCUSSION AND CONCLUSION

Gray platelet syndrome (GPS), or platelet alpha-
granule deficiency, is a rare congenital
autosomal recessive bleeding disorder caused by
a reduction or absence of alpha-
granules in blood platelets, and the release

ARC Journal of Hematology

of proteins normally contained in these granules
into the marrow, causing myelofibrosis. [1-6]

GPS is primarily inherited in an autosomal
recessive manner, and the gene that is mutated in
GPS has recently been mapped to chromosome
3p and identified as NBEAL2. NBEAL2 encodes a
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protein containing a BEACH domain that is
predicted to be involved in vesicular trafficking.
It is expressed in platelets and megakaryocytes
and is required for the development of platelet
alpha-granules. NBEAL2 expression is  also
required for the development of thrombocytes in
zebrafish. [1-6]

GPS is characterized by "thrombocytopenia, and
abnormally large agranular platelets in
peripheral blood smears. The defect in GPS is
the failure of megakaryocytesto package
secretory proteins into alpha-granules. Patients
with the GPS are affected by mild to moderate
bleeding tendencies. Usually these are not major
bleeds but there has been some life threatening
cases. Affected women will tend to have heavy,
irregular periods. Myelofibrosis is a condition
that usually comes with GPS [1-6].
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