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Introduction

Histiocytosis-lymphadenopathy plus syndrome (H Syn-
drome; MIM: 602782) is an autosomal recessive disorder
characterized by cutaneous hyperpigmentation, hypertri-
chosis, and induration with multiple systems affection. The
prevalence is about <1/1,000,000, with approximately 100
patients reported in the literature, some of them are Arabian
descent.1 Molho-Pessach et al2 named this syndrome based
on its most common clinical features. These features include
hyperpigmentation, hypertrichosis, hepatosplenomegaly,

hearing loss, heart anomalies, hypogonadism, and hypergly-
cemia. In addition, patients may present with short stature,
lymphadenopathy, microcytic anemia, and flexion contrac-
tures of the proximal interphalangeal joints with campto-
dactyly and hallux valgus. Skin lesions involving the lower
limbs particularly the medial sides of the thighs are patho-
gnomonic to H syndrome. Histopathological findings can
include epidermal hyperplasia with an increase in the basal
pigmentation. There are also dermal infiltrates by histio-
cytes, lymphocytes, and plasma cells with hemosiderin
depositions or calcifications.3–5
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Abstract Histiocytosis-lymphadenopathy plus syndrome (H syndrome) is caused bymutations in
the SLC29A3 gene that result in histiocytic infiltration of numerous organs. Patients
suffering from this disorder can be easily mistaken for similar conditions such as
Muckle–Wells syndrome. We present a 9.5-year-old boy, who is the offspring of a
consanguineous marriage. He suffered from sensorineural hearing loss, dark hyperpig-
mented indurated dry areas on the medial thighs sparing the knees with hypertrichosis
on the affected areas, and areas of hypopigmentation on the abdomen. The patient
displayed mild dysmorphism including frontal bossing, synophrys, bilateral proptosis
(with normal thyroid function), thick eyebrows, flat nose, long philtrum, and pectus
excavatum. Formal intelligence testing showed that he was a slow learner. Laboratory
findings included elevated serum amyloid-A, erythrocyte sedimentation rate, and total
proteins in urine tests. Complete blood count showed mild microcytic hypochromic
anemia. Themolecular analysis was crucial to confirm the provisional clinical diagnosis.
H syndrome is a rare autoinflammatory syndrome with pleiotropic manifestations that
affect many organs and can be mistaken for other conditions. Our patient’s description
may expand the phenotype of H syndrome, as areas of hypopigmentation were
observed on the abdomen. Molecular analysis of SLC29A3-related diseases is essential
to highlight the variability and increase the awareness of H syndrome aiming for early
diagnosis and proper treatment.
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The H syndrome is caused by homozygous or compound
heterozygousmutations in theSLC29A3gene (OMIM:612373).
This gene is located on chromosome 10q22 and encodes for
human equilibrative nucleoside transporter 3 (hENT3). The
hENT3 is amember of the equilibrative nucleoside transporter
(ENT) familywhich consists of 475aminoacidsand is localized
in the endosomes, lysosomes, and mitochondria. This trans-
porter helpswith passive sodium-independent transportation
of nucleotides, nucleobases, and nucleotide analogs across the
lysosomal membrane to the cytoplasm. In addition, it helps
transportation across the inner mitochondrial membranes.
This maintains the cytoplasmic pool of nucleosides required
for different cellular pathways.6 The SLC29A3 mutation may
hinder the nucleoside transportation leading to intracellular
nucleosides accumulation.7 H syndrome may result from
missense, nonsense, compound, or deletion mutation of
SLC29A3, whichmaypartially account for its large interfamilial
variability.8

Muckle–Wells syndrome (MWS; MIM: 191900) is an auto-
somaldominant autoinmmunediseasewhose clinical features
overlap with H syndrome. Patients with MWS, however,
mainly present with severe inflammatory symptoms, includ-
ing fever, rash, conjunctivitis, headache, arthralgia/arthritis,
amyloidosis, progressive sensorineural hearing loss, and renal
failure. MWS is caused by a mutation in the NLRP3 gene that
encodes for the protein cryopyrin/NALP3. The NLRP3 activates
intracellular caspase 1, and mutations can lead to excessive
production of interleukin-1 (IL-1). Excess IL-1 leads to system-
ic inflammatory symptoms.9

We present a patient with H syndrome presenting with
novel findings of amyloidosis and somehypopigmented areas.
To the best of our knowledge, neither of these clinical findings
hasbeendescribedpreviously inassociationwithHsyndrome.

The documentation of this case report conforms to the
Declaration of Helsinki protocols, was approved by the
Ethical Research Committee of the National Research Centre,
and informed consent was given by the child’s parent for
publication of photographs and a description of the child’s
presentation.

Case Presentation

History
A 9.5-year-old boy was referred with dark hyperpigmented
areas on both lower limbs and hearing loss from the outpa-
tient clinic of New Children’s Hospital to the Department of
Clinical Genetics, National Research Centre of Egypt. He was
the offspring of healthy consanguineous parents. The preg-
nancy and delivery were unremarkable. There was no family
history of birth defects or spontaneous abortions. Our
patient’s birth weight was 2.4 kg (<3rd percentile), and his
psychomotor development was normal. At 2 months, he
developed peptic ulcer, and endoscopy revealed gastritis
and multiple gastric erosions causing acute abdomen. At
3 months, dark pigmented skin lesions developed over his
bodyand disappeared by 12months. At 4 years, he developed
progressive mixed conductive and severe sensorineural
hearing loss and was treated with tympanostomy and hear-

ing aids. He also suffered from periodic fever and recurrent
joint pains.

Examination
At 9.5 years of age, the patient’s weight, height, and head
circumference were 23kg (standard deviation [SD]¼�1),
120.5 cm (SD¼�2.1), and 52.5 cm (SD¼0.01), respectively.
The patient displayed mild dysmorphism, including frontal
bossing, synophrys, bilateral proptosis (with normal thyroid
function), thick eyebrows, flat nose, long philtrum (►Fig. 1A

and B), and pectus excavatum. Examination of the hands
revealed clinodactyly of fifth finger in the right hand
(►Fig. 1C). He also had dark hyperpigmented indurated dry
areas on the medial thighs, sparing the knees, with hyper-
trichosis on the affected areas (►Fig. 1D). Areas of hypo-
pigmentation were present on the abdomen (►Fig. 1E). No
abnormality was detected on cardiac, chest, neurologic, and
genitourinary examination. Stanford Binet test for intelligent
quotient was 72 (slow learner). Laboratory findings were
significant for elevated serum amyloid A (145mg/L [normal:
up to 6.4mg/L]), elevated erythrocyte sedimentation rate
(ESR; 52mm at the first hour, 100mm at the second hour),
elevated total proteins in urine (245mg/24h [normal:
25–150mg/24h]), and complete blood count showed mild
microcytic hypochromic anemia. Liver enzymes, blood glu-
cose, echocardiogram, magnetic resonance imaging of the
brain, and radiographic skeletal surveywere normal. Abdomi-
nal ultrasound revealed mild hepatosplenomegaly. Auditory
brain response revealed bilateral profound hearing loss with
very poor speech discrimination.

The patient was provisionally diagnosedwithMWS based
on periodic fever, sensorineural hearing loss, elevated serum
amyloid A, and elevated total proteins in urine.

Molecular Diagnosis
Whole exome sequencing (WES; Centogene laboratory) of the
complete coding region of the SLC29A3 gene revealed a homo-
zygousmutation in SLC29A3 c.1309G>A p.(Gly437Arg) in our
patient (►Fig. 2). This finding confirmed H syndrome diagno-
sis for our patient, accompanied by amyloidosis and some
hypopigmented areas.

Discussion

H syndrome and MWS are two disorders with different
clinical courses and pathogeneses. The reported case was
initially diagnosed asMWSbased on the presence of periodic
fever, recurrent joint pains, sensorineural hearing loss, and
amyloidosis. Other symptoms were not associated with
MWS, such as skin hyperpigmentation involving the lower
limbs—especially the inner thighs—with hypertrichosis. Pos-
itive consanguinity suggested an autosomal recessive disor-
der, and later investigations revealed hepatosplenomegaly
and microcytic hypochromic anemia.

Molho-Pessach et al2 describedH syndrome in 10 patients
from 6 consanguineous Arab families who presented with
hyperpigmentation, hypertrichosis, and indurated cutane-
ous patches in the middle and lower parts of their bodies. In
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addition, these patients suffered from sensorineural hearing
loss and hepatosplenomegaly. The clinical findings of our
patient were in agreement with the previously described
cases. Bolze et al10 noted that sensorineural hearing loss and
hepatosplenomegaly occur in half of the patients with H
syndrome. Many studies reported that the characteristic
hyperpigmentation and hypertrichosis are the most preva-
lent clinical manifestations among H syndrome patients and
should be considered as pathognomonic clinical signs of H
syndrome,1,4 but Bloom et al5 could only diagnose their
patients with H syndrome by WES. They suggested that
diagnostic difficulty of H syndrome was due to the relatively
recent description of the syndrome and the small number of
patients previously published. Likewise, there are few
patients in Egypt diagnosed with H syndrome which we

feel is due to the overlapping clinical manifestations of this
rare syndrome. It is worth mentioning that a study done by
El-Darouti et al11 reported six patients diagnosed clinically
with MWS who had skin lesions similar to those of H
syndrome. Molho-Pessach and Zlotogorski12 suggested that
these patients may have H syndrome, owing to the hyper-
pigmented hypertrichotic skin plaques, and the autosomal
recessive pattern of inheritance reported. The report by El-
Darouti et al11 illustrates the difficulty in diagnosing both
disorders and the value in molecular diagnosis. In a patient
with hepatosplenomegaly, hypertrichosis, heart anomalies,
hearing loss, hypogonadism, and short stature, H syndrome
should be considered in the differential diagnosis.13

The areas of hypopigmentation present on the abdomen
and the elevated serum amyloid are seemingly unreported

Fig. 1 (A,B) Frontalbossing, synophrys, bilateralproptosis, thickeyebrows,flatnose, longphiltrum. (C) Clinodactylyof the rightfifthdigit. (D) Bilateraldark
hyperpigmented indurated dry areas on themedial thigh sparing the kneeswith hypertrichosis on the affected areas. (E) Areas of hypopigmentation on the
abdomen.
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findings in the setting of H syndrome that may contribute to
the understandingof this rare condition. Therewere reports of
H syndrome patients with recurrent fever, some of which are
accompanied by joint inflammation.8,14–16 SLC29A3 gene is
widely expressed in various organs and regulates the inflam-
matory cascade. Consequently, the inflammatory process
could explain the elevated serum amyloid and total proteins
in urine observed in our patient. These findings may indicate
amyloid deposition, a potential marker of chronic inflamma-
tion thatmay lead to renal damagemanifesting as proteinuria,
nephrotic syndrome, or derangement in renal function.17

Molho-Pessach et al8 found chronic elevation of inflammatory
markers. Previous studies reported poor response of H syn-
drome patients to agents that directed against IL-1 or tumor
necrosis factor-α (TNF-α), such as anakinra, canakinumab, and
adalimumab. These studies also reported partial relief on
colchicine or nonsteroidal anti-inflammatory drugs.4,15 Our
patient did not improve on colchicine treatment. Biological
markers ofchronic inflammationobserved inour patient, such
as anemia and increased ESR, were also reported by Elbarbary
et al18 and Al-Haggar et al.7

WES revealed a homozygous mutation in the gene
SLC29A3 c.1309G>A p.(Gly437Arg) in our patient. Muta-
tions in the SLC29A3 gene were reported in many diseases,
such as H syndrome, pigmented hypertrichotic dermatosis
with insulin-dependent diabetes, Faisalabad histiocytosis,
and Rosai–Dorfman disease (sinus histiocytosis with mas-
sive lymphadenopathy). Therefore, it had been suggested
that these diseases should be regarded as one spectrum
disorder (SLC29A3-related disorders) characterized as a
monogenic autoinflammatory syndrome.4,10,18,19

Conclusion

H syndrome is a rare autoimmune syndrome with pleio-
tropic manifestations affecting many systems and is often
mistaken for other autoimmune disorders. It is a very rare
genetic disorder and difficult to diagnose clinically. Our
patient’s findings may expand the phenotype. Areas of hypo-
pigmentation on the abdomen and elevated serum amyloid
level in blood seen in our patient are seemingly unreported
in the literature in the context of H syndrome. Studies
are required to define the phenotype–genotype correlation
of SLC29A3-related disorders and increase the awareness
of H syndrome to facilitate early diagnosis and proper
treatment.
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