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PRACTICE POINTS

Elejalde syndrome, and Griscelli syndrome.

to keratinocytes.

- Silvery hair is characteristic of 3 rare autosomal-recessive disordersz#Chédiak-Higashi syndrome,
- Hypopigmentation is the result of impaired melanosome transport leading to failed transfer of melanin

- Evaluation should include light microscopy of the hair shaft, skin biopsy, assessment of immune function,
peripheral blood smear, and neurologic and eye examinations.

A

Silvery hair is a characteristic finding of 3 rare
autosomal recessive disorders: Chediak-Higashi
syndrome (CHS), Elejalde syndrome. (ES), and
Griscelli syndrome (GS). We ‘report the case of
a 2-month-old male infant with transient silvery
hair and generalized hypopigmentation of the
skin and eyes who did not have one of these
classic causative disorders. The patient was
delivered at 35 weeks’ gestation with congenital
hydrops fetalis associated with a chromosomal
abnormality (46,XY,add[2],[p23]), hypothyroidism,
hypoproteinemia, and hypogammaglobulinemia.
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Over the course of follow-up, spontaneous brown
repigmentation of the silvery hair was noted.
We concluded that the silvery hair was induced
by hypoproteinemia secondary to congenital
hydrops fetalis.

Cutis. 2016;97:E1-E5.

ilvery hair is characteristic of 3 rare

autosomal-recessive disorders—Chédiak-Higashi

syndrome (CHS), Elejalde syndrome (ES), and
Griscelli syndrome (GS)—which are associated with
mutations in various genes that encode several proteins
involved in the intracellular processing and movement
of melanosomes. We report the case of a 2-month-old
male infant with transient silvery hair and general-
ized hypopigmentation of the skin and eyes who did
not have any genetic mutations associated with the
classic syndromes that usually are characterized by
transient silvery hair.

Case Report

A 2-month-old male infant presented to the der-
matology department for evaluation of silvery hair
with generalized hypopigmentation of the skin and
eyes (Figure 1) that had developed at 1 month of
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Transient Silvery Hair

age. His parents were healthy, nonconsanguine-
ous, and reported no family history of silvery hair.
The patient was delivered by cesarean section at
35 weeks’ gestation. His medical history was remark-
able for congenital hydrops fetalis with pleuro-
pericardial effusion, ascites, soft-tissue edema, and
hydrocele with no signs of any congenital infection.
Both the patient and his mother were O Rh+.

Several studies were performed following deliv-
ery. A direct Coombs test was negative. Blood
studies revealed hypothyroidism and hypoalbumin-
emia secondary to protein loss associated with fetal
hydrops. Cerebral, abdominal, and renal ultrasound;
echocardiogram; thoracic and abdominal computed
tomography; and cerebral magnetic resonance imag-
ing revealed no abnormalities.

Karyotype results showed 46,XY,add(2)(p23),
and subsequent spectral karyotyping and fluorescence
in situ hybridization tests identified a chromosomal
abnormality (46,XY,add[2][p23].ish del[2][pter]
[2PTEL27-], dup[4][qter][D4S2930+ +])(Figure 2).
Parental karyotypes were normal.

After birth, the infant was admitted to the
neonatal intensive care unit for 50 days and received
pleural and peritoneal drainages, mechanical venti-
lation, vasoactive drugs, parenteral nutrition with
resolution of the hypoalbuminemia, levothyrox-
ine, and intravenous antibiotics for central ¥enous

Figure 1. A 2-month-old male infant with silvery scalp
hair and generalized hypopigmentation of the skin.
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catheter infection. No drugs known to be associated
with hypopigmentation of the hair, skin, or eyes
were administered.

Two weeks after discharge from the neonatal
intensive care unit, the patient was referred to our
department. Physical examination revealed silvery
hair on the scalp, eyebrows, and eyelashes, along
with generalized hypopigmentation of the skin and
eyes. Abdominal, cardiovascular, respiratory, and
neurologic examination revealed no abnormalities,
and no hepatosplenomegaly, lymphadenopathy, nys-
tagmus, or strabismus was noted.

Light microscopy of the hair revealed small and
regular aggregates of melanin along the hair shaft,
predominantly in the medulla (Figure 3). Light
microscopy of a skin biopsy specimen showed normal
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Figure 2. Karyotype results showed 46,XY,add(2)(p23),
and subsequent spectral karyotyping (SKY) and fluores-
cence in situ hybridization (FISH) tests identified a chro-
mosomal abnormality (46,XY,add[2][p23].ish del[2][pter]
[2PTEL27-], dup[4][gter][D4S2930+ +]).

Figure 3. Light microscopy of the hair showed small
clumps of melanin pigment evenly distributed, predomi-
nantly in the medulla.
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pigmentation in the melanocytes and no giant
melanosomes. The melanocyte count was within
reference range. A peripheral blood smear showed
no giant granules in the granulocytes. No treat-
ment was administered and the patient was followed
closely every month. When the patient returned
for follow-up at 9 months of age, physical examina-
tion revealed brown hair on the head, eyebrows,
and eyelashes, as well as normal pigmentation of
the skin and eyes (Figure 4). Thyroid function was
normal and no recurrent infections of any type were
noted. At follow-up at the age of 4 years, he showed
normal neurological and psychological development
with brown hair, no recurrent infections, and normal
thyroid function. Given that CHS, ES, and GS had
been ruled out, the clinical presentation and the
genetic mutation detected may indicate that this
case represents a new entity characterized by tran-
sient silvery hair.

Comment

Silvery hair is a known feature of CHS, ES, and GS
(Table). The characteristic hypopigmentation asso-
ciated with these autosomal-recessive disorders is
the result of impaired melanosome transport leading

3

Figure 4. At 9 months of age, the patient showed spon-
taneous brown repigmentation of the silvery hair.

CHROMOSOMOPATHY

/ ) Alteration trafficking of
melanosomes
Congenital HYDROPS

Hypoproteinemia

Figure 5. Demonstration of 2 potential etiologies of sil-
very hair in our patient.
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to failed transfer of melanin to keratinocytes. These
disorders differ from oculocutaneous albinism in that
melanin synthesis is unaffected.

Chédiak-Higashi syndrome is characterized by
generalized hypopigmentation of the skin and eyes,
silvery hair, neurologic and immune dysfunction,
lymphoproliferative disorders, and large granules
in granulocytes and other cell types.”” A common
complication of CHS is hemophagocytic lympho-
histiocytosis, which is characterized by fever, jaun-
dice, lymphadenopathy, hepatosplenomegaly, and
pancytopenia.! Pigmentary dilution of the irises
also may be present, along with photophobia,
strabismus, nystagmus, and impaired visual acu-
ity. Chédiak-Higashi syndrome is the result of a
genetic defect in the lysosomal trafficking regulator
gene, also known as.CHS1 (located on chromo-
some 1q42.1-q42.2)? Melanin in the hair shaft is
distributed uniformly in multiple small aggregates.
Light microscopy of the skin typically shows giant
melanosomes in‘melanocytes and aberrant keratino-
cyte maturation.

Elejalde syndrome is characterized by silvery hair
(eyelashes and eyebrows), neurologic defects, and
normal immunologic function.®” The underlying
molecular basis remains unknown. It appears related
to or allelic to GS type 1 and thus associated with
mutations in MYOS5A (myosin VA); however, the
gene mutation responsible has yet to be defined.®
Light microscopy of the hair shaft usually shows an
irregular distribution of large melanin aggregates, pri-
marily in the medulla.”!® Skin biopsy generally shows
irregular distribution and irregular size of melanin
granules in the basal layer.!! Leukocytes usually show
no abnormal cytoplasmic granules. Ocular involve-
ment is common and may present as nystagmus,
diplopia, hypopigmented retinas, and/or papilledema.

In GS, hair microscopy generally reveals large
aggregates of melanin pigment distributed irregularly
along the hair shaft. Granulocytes typically show
no giant granules. Light microscopy of the skin usu-
ally shows increased pigment in melanocytes with
sparse pigment in keratinocytes. Griscelli syndrome
is classified into 3 types.'”” In GS type 1, patients
have silvery gray hair, light-colored skin, severe
neurologic defects,” and normal immune status.
This variant is caused by a mutation in the MYO5A
gene located on chromosome 15g21. In GS type 2,
patients have silvery gray hair, pyogenic infections,
an accelerated phase of hemophagocytic lympho-
histiocytosis, and variable neurologic defects in the
absence of primary neurologic disease.'*"® This vari-
ant is caused by a mutation in the RAB27A (member
RAS oncogene family) gene located on chromosome
15g21. In GS type 3, patients exhibit generalized
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hypopigmentation of the skin and hair with no
abnormalities of the nervous or immune systems.
There are 2 different mutations associated with GS
type 3: the first is located on chromosome 2q37.3,
causing a mutation in MLPH (melanophilin), and
the second is caused by an F-exon deletion in the
MYO5A gene.!

Our patient had silvery hair, generalized hypopig-
mentation of the skin and eyes, and normal central
nervous system function with no other ocular involve-
ment and no evidence of recurrent infections of any
kind. Light microscopy showed small and regular mela-
nin pigment aggregates in the hair shaft, which differs
from the irregular pigment aggregates in GS and ES.

The regular melanin pigment aggregates observed
along the hair shaft were consistent with CHS, but
other manifestations of this syndrome were absent:
ocular, neurologic, hematologic, and immunologic
abnormalities with presence of giant intracytoplasmic
granules in leukocytes, and giant melanosomes in

melanocytes. In our patient, the absence of these fea-
tures along with the spontaneous repigmentation of the
silvery hair, improvement of thyroid function, rever-
sal of hypoalbuminemia, and the chromosomopathy
detected make a diagnosis of CHS highly improbable.

We concluded that the silvery hair noted in our
patient resulted from the 46,XY,add(2)(p23) chro-
mosomal abnormality. This mutation could affect
some of the genes that control the trafficking of
melanosomes or could induce hypothyroidism and
hypoproteinemia associated with congenital hydrops
fetalis (Figure 5).

Hydrops fetalis is a potentially fatal condition
characterized by severe edema (swelling) in a fetus
or neonate. There are 2 types of hydrops fetalis:
immune and nonimmune. Immune hydrops fetalis
may develop in an Rh+ fetus with an Rh— mother,
as the mother’s immune célls begin to break down
the red blood cells of the fetus, resulting in anemia in
the fetus with-subséquent fetal heart failure, leading

Characteristic Laboratory Findings in Clinical Settings Associated

With Silvery Hair

Light Light
Clinical Microscopy Microscopy Neurologic Immune Hemophagocytic  Granulocytic
Setting of Hair Shaft  of Skin Defects Defects Syndrome Granules Genetic Defect
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Higashi regularly pigment in present
syndrome  distributed melanocytes.
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aggregates
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syndrome irregularly dilution in

distributed melanoctyes

melanin and

aggregates keratinocytes
Griscelli Large, Increased Type 1: Type 1: Type 1: absent; Absent Types 1 and 2:
syndrome irregularly pigment in severe; absent; type 2: sometimes chromosome 15;

distributed melanocytes type 2: type 2: present; type 3: type 3:

melanin with sparse less severe, present; absent chromosome 2

aggregates pigment in sometimes type 3:

keratinocytes  absent; absent
type 3:
absent

Current Small and Normal Absent Absent Absent Absent Chromosome 2
case regular pigmentation

aggregates of  in the

melanin along  melanocytes

the hair shaft and no giant

melanosomes
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to an accumulation of large amounts of fluid in the
tissues and organs. Nonimmune hydrops fetalis can
occur secondary to diseases that interfere with the
fetus’s ability to manage fluid (eg, severe anemia;
congenital infections; urinary, lymphatic, heart, or
thoracic defects; inborn errors of metabolism; chro-
mosomal abnormalities). Case studies have suggested
that congenital hypothyroidism could be a cause of
nonimmune hydrops fetalis.!®!" Thyroid hormone
deficiency reduces stimulation of adrenergic receptors
in the lymphatic system and lungs, thereby decreas-
ing lymph flow and protein efflux to the lymphatic
system and decreasing clearance of liquid from the
lungs. The final result is lymph vessel engorgement
and subsequent leakage of lymphatic fluid to pleural
spaces, causing hydrops fetalis and chylothorax.

The 46,XY,add(2)(p23) chromosomal abnormal-
ity has not been commonly associated with hypo-
thyroidism and hydrops fetalis. The silvery hair in
our patient was transient and spontaneously repig-
mented to brown over the course of follow-up in
conjunction with improved physiologic changes. We
concluded that the silvery hair in our patient was
induced by his hypoproteinemic status secondary to
hydrops fetalis and hypothyroidism.

Conclusion

In addition to CHS, ES, and GS, the differential
diagnosis for silvery hair with abnormal skin pigmen-
tation in children should include 46,XY;add(2)(p23)
mutation, as was detected in our patient. Evaluation
should include light microscopy of the hair shaft, skin
biopsy, assessment of immune {unection, peripheral
blood smear, and neurologic and eye examinations.
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