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HDR syndrome in a Colombian woman with
a genital tract malformation: First case
report in Latin America

Sindrome HDR en una mujer colombiana con una malformacion
genitourinaria: Primer reporte de caso en Latinoamérica
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ABSTRACT

Objectives Hypoparathyroidism, sensorineural deafness and renal disease (HDR)
syndrome, also known as Barakat syndrome, is an autosomal dominant transmission
hereditary disease with a wide range of penetrance and expressivity. Haploinsufficiency
of the GATAS3 two finger zinc transcription factor is believed to be its cause. This is the
first time this orphan disease is reported in Latin America, so the publishing of this
report is expected to raise awareness on these types of syndrome, that are usually
underdiagnosed in our region, which in turn causes an increase in the years lost to
disability (YLDs) rates, as well as higher costs to be assumed by public health systems.
Methods A 36-year-old Colombian woman diagnosed with parathyroid gland agenesis
was referred from the Endocrinology Service to the Outpatient Service. According to
her medical record, in the past she had developed hypocalcaemia, left renal agenesis,
hypoparathyroidism, bicornate uterus and sensorineural hearing loss. Through a gene-
tic analysis a pathological mutation on the short arm of the GATA 3 gen (c.404dupC, p
Ala136 GlyfsTER 167) was confirmed, which led to a HDR syndrome diagnosis.
Discussion This case proves that there is a possibility that mutations described in
other continents may be developed by individuals from our region. Regardless of eth-
nicity, Barakat syndrome should be considered as a possible diagnosis in patients pre-
senting the typical triad that has been described for this condition, since there could be
underdiagnosis of this disease in Latin-America due to the lack of knowledge on this
condition in said region, and that genetic counseling in these patients is of great impor-
tance for the implications of the syndrome in future generations.

Key Words: Hypoparathyroidism; deafness; gata3 transcription factor; uterine cervical
disease; zinc fingers (source: MeSH, NML).

RESUMEN

Objetivos El sindrome de hipoparatiroidismo, sordera neurosensorial y displasia renal
(HDR) también llamado sindrome de Barakat, es una enfermedad hereditaria de trans-
mision autosdmica dominante con amplia penetrancia y expresividad genética. El sin-
drome es causado por la haploinsuficiencia del factor de transcripcion de dedos de
Zinc GATAS3. Esta es la primera vez que esta enfermedad huérfana es reportada en
latinoamerica, y buscamos generar consciencia de la presencia de estas enfermeda-
des, las cuales usualmente son infradiagnoésticadas en nuestro medio y llevan a un
aumento de afos perdidos por discapacidad y costos para el sistema de salud publica.
Métodos Una mujer colombiana de 36 afos ingres6 a consulta externa de genética
referida por el servicio de endocrinologia por una agenesia de paratiroides. La paciente
tenia antecedentes de hipocalcemia, agenesia renal izquierda, hipoparatiroidismo, sor-
dera neurosensorial y Utero bicorneo. Se realizd un andlisis genético que confirmo una
mutacion patoldgica en el brazo corto del gen GATA3 (c.404dupC, p Ala136 GlyfsTER
167) diagndstica del sindrome de Barakat.
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Discusidén Este caso demuestra la posibilidad de existencia de mutaciones descritas en otros continentes en nuestra
poblacion. Sin importar la etnia, el sindrome de Barakat debe ser estudiado en pacientes que presenten la triada tipica,
ya que podria existir un infra diagnéstico de la enfermedad secundario al desconocimiento de la misma en Latinoamé-
rica y teniendo en cuenta la importancia que tiene la consejeria genética en estos pacientes por las implicaciones de la
enfermedad en futuras generaciones.

Palabras Clave: Hipoparatiroidismo; sordera; factor de transcripcion GATA3; enfermedades del cuello del utero; dedos

de zinc (fuente: DeCS, BIREME).

ypoparathyroidism, sensorineural deafness and

renal disease (HDR) syndrome, also known as

Barakat syndrome, is a hereditary autosomal
dominant disease first described in 1977 by Barakat et
al., when reporting the case of two male siblings with
nephrotic syndrome, nerve deafness and hypoparathyroi-
dism (1). In 1997, Hasewaga et al. (2) named it HDR sy-
ndrome, when they reported the case of a girl with the
same clinical features and deletion of locus1op13 (2).

A gene mutation has been identified on GATA3 gene,
located on 10p15 loci; more than 50 GATA3 mutations
have been associated with HDR syndrome, and haploin-
sufficiency has been considered as the underlying mecha-
nism (3-6). The syndrome has a wide range of penetrance
and expressivity, which makes its diagnosis a challenge
for medical health providers and in many cases, unfortu-
nately, the condition is not diagnosed (7).

Clinical features include hypoparathyroidism at any
age (probably the most specific symptom), and calcium
levels variations, from normal to very low levels, which
may lead to tetany and seizures. Undetectable or very
low serum PTH levels is one of the main features of HDR
syndrome (6,7), and an early sensorineural deafness on-
set (usually bilateral) is a common characteristic and the
most penetrant(6,7). Renal abnormalities can be unilate-
ral or bilateral and may vary from minor to severe (6-8).
Genitourinary malformations have also been reported a

few times, and have been associated with GaTA3 haploin-
sufficiency (9-11).

Currently, HDR syndrome prevalence is unknown, for
less than 120 cases have been reported since Barakat et
al. described the first report (1,2,6,7,12). Taking this into
account, this would be the first case to be reported in La-
tin America, and as authors we believe publishing this
report will help to raise awareness on the occurrence and
existence of rare diseases in our regional context.

Case presentation

A 36-year-old Colombian female with a diagnosis of pa-
rathyroid gland agenesis and hypocalcaemia was refe-
rred from the Endocrinology Service to the Outpatient
Medical Genetics Service. The patient was asymptoma-
tic and according to her medical history, she had left
renal agenesis and bicornuate uterus, conditions that
were found out incidentally after an ultrasound was
made. Also, she had been diagnosed with hypopara-
thyroidism and sensorineural hearing loss, which was
assumed to be secondary to a measles infection in her
childhood. In addition, her sister had been diagnosed
with hypocalcaemia, osteoporosis and hearing loss, and
her mother, hypocalcaemia and osteoporosis (Figure
1). The patient had been taking 3600 mg per day of
calcium carbonate and o.5 mcg per day of calcitriol (1,
25-dihydroxyvitamin D3).

Figure 1. A) Pedigree. The arrow points at the patient described (111-8), members of her family which display at least one of the three
typical findings of the HDR Syndrome are in the filled dark Circles; IlI-2 had hypocalcaemia with hearing loss and II-3 had as unique
finding a hypocalcaemia. B) Schematic lllustration of GATA3 Gene with yellow arrow locating patient’s mutation
(404 dupC. Frameshift). (Own elaboration)
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After the physical examination was made, the following
characteristics were observed: short stature, short neck,
micrognathia, proptosis, posteriorly rotated ears, fourth
toe clinodactyly and presence of bilateral hearing aids (Fi-
gure 2). Her vital signs were normal, she was 1.49 mts
and weighed64.5 kg (BMI: 32.91). Her relatives had simi-
lar facies and phenotype, a fact that drew the attention of
the authors of this article.

Figure 2. Patient Photographs. A) Patient standing in anatomical
position note short stature and short neck B) Anterior image of
patient’s face showing short neck and posteriorly rotated ears

C) Lateral image of patient’s face showing Hearing aid, mild
micrognathia and posteriorly rotated ear. (Own elaboration)

The first diagnostic impression was that the patient
had HDR syndrome, since laboratory tests reported a low
PTH level and a slightly low serum calcium level, some-
how serum calcium level was normal in further studies.
Based on evoked potentials, a neurosensory bilateral in-
volvement with a peripheral lesion was confirmed, while
left renal agenesis, right simple renal cysts, and bicor-
nuate uterus were confirmed through and abdominal ul-
trasonography. In addition, an MRI scan was performed,
in which complete septate uterus was observed. Ovaries
were normal. The karyotype was normal (46 xx), and
through a bidirectional NG sequencing of GATA 3 gene,
performed in an ABI3130 automatic sequencer, a patholo-
gical mutation was found: c.404dupC (p. Ala136 GlyfsTER
167) (Figure 1).

DISCUSSION

A GATA3 gene mutation was found in the patient (Figure
1), the mutated gene showed a cytosine duplication at

position 404, which caused a glycine to be replaced by an
alanine at position 136 of the protein, resulting in a frame
shift producing a terminal codon that ended the protein
prematurely. This mutation disrupts TA2 (transactiva-
ting-2) domain and two zinc fingers (ZnF1 and ZnF1),
which causes the same effect described by Adachi et al. in
their report of a Japanese girl and her father (12).

The GATA3 gene expression can be detected from the
beginning of the 4™ gestational week in humans(13).
GATA3 transcripts are mainly observed in parathyroid
glands, inner ear and kidneys, which correlates with the
phenotype of patients with HDR syndrome, nevertheless
the GATA3 expression can also be detected in multiple
tissues and organs like the developing central nervous
system (CNs), the liver, the foregut and the eyes, but the-
se organs seem to be less prone to the haploinsufficiency
of GATA3 since they are not generally affected in patients
with this syndrome (13).

On the other hand, some reports describing patients
with HDR syndrome and who additionally developed ge-
nitourinary tract abnormalities (as it happened in the case
reported here) suggest that the underlying mechanism
that causes the syndrome is the same triggering in the de-
velopment of genitourinary abnormalities, since GATA3
seems to be involved in uterine development(9,10,14).

Orphan diseases (0D) such as HDR syndrome have an
estimated frequency that ranges from 37.3 and §2.8 per
1000 people in Colombia (15). The prevalence of this ge-
netic disease is increasing and it has been concluded that it
is underdiagnosed, which leads to inaccurate reports of the
syndrome in the country’s databases and, therefore, a huge
impact in terms of public health caused by the amount of
years lost to disability (vLDs) in these patients (15,16).

Unawareness on this disease may lead to underdiag-
nosis in Latin-American countries. The diversity found in
the Colombian population makes it necessary to suspect
genetic diseases traditionally reported in other countries
in patients presenting typical symptoms. HDR syndrome
must be suspected regardless of ethnicity, and thus the
patient must be referred to a human genetics specialist as
soon as possible to provide an early diagnosis and coun-
seling on the condition
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