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ABSTRACT

Background. Congenital adrenal hyperplasia is a group of autosomal recessive disorder
resulting in the deficiency of one of the enzyme required to synthesize cortisol.

Design and setting: A retrospective — hospital based study, conducted at King Khalid
University Hospital, Riyadh, during the period 1989 — 2014.

Materials and Methods: Medical records of patients diagnosed with congenital adrenal
hyperplasia were reviewed retrospectively.

Results during the period under review (1989 — 2014), 95 Saudi patients were diagnosed with
CAH; 76 (80%) patient (21-a-hydroxylase deficiency), 15 (15.8%) patients (11-B-
hydroxylase deficiency), and 4 (4.2%) patients (3-B-HSD). Consanguinity was found in 56
(58.9%) patients. Thirty-one (55.4%) families had more than one affected child.

Conclusion: High rate of consanguineous mating and multiple siblings involvement in the
Saudi population were important factors contributing to the increased prevalence of the
disorders.
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INTRODUCTION

Congenital adrenal hyperplasia (CAH) is a group of autosomal recessive disorders resulting
in the deficiency of one of the enzymes required to synthesize cortisol.* Ninety to ninety-five
percent of cases of CAH are due to a deficiency in the 21-hydroxylase enzyme. A result of
this deficiency is increased production of corticotrophin — releasing hormone (ACTH), which
leads to adrenal hyperplasia and the production of excess adrenal androgens. Aldosterone
deficiency may or may not be involved in CAH, depending on the severity of the 21-
hydroxylase deficiency. A significant difference in the pattern have been reported in the
different regions of the world. %

leré Saudi Arabia, there are few limited reports indicating the prevalency of the of the disease.

The aim of this study was an attempt to explore the different factors leading to the high
prevalence in Saudi Arabia.
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MATERIALS AND METHODS

Medical records of all infants and children under the age of 18 years who were born and/or
referred to the pediatric Endocrinology service at KKUH, Riyadh during the period from
January 1989 to December 2014 with the diagnosis of CAH were reviewed. Data included
age, sex, place of origin, family history, and results of all the relevant laboratory
investigations were reviewed.

Diagnosis of CAH was suspected on clinical grounds and confirmed in all patients by
detailed endocrine investigations. Diagnosis of classical 21 — hydroxylase deficiency was
confirmed by high plasma concentration of 17-hydroxyprogesterone, elevated plasma
concentraions of 11-deoxycortisol with suppressed plasma renim activity are confirming the
diagnosis  11-B-hydroxylase deficiency CAH, while the presence of normal
17-hydroxyprogesterone with increased dehydroepiandrostenedione (DHEA) level
associated with low concentration of androstenedione abd testosterone on clinically suspected
subjects are confirming the diagnosis of 3-B-hydroxyprogesterone dehydrogenase deficiency
(CAH).

A salt-depleting state was confirmed by the presence of hyponatremia, hyperkalemia,
natriuresis and raised serum renin activity with low or normal serum aldosterone
concentration.> All the hormones were measured commercially by Bioscientia laboratory,
Germany.  Chromosomal analysis, abdominal ultrasound, genito-graphy or magnetic
resonance imaging (MRI) were done when appropriate.®

RESULTS

One hundred and three patients from 62 families were diagnosed to have CAH in the period
under review (1989-2014). Eight patients from six families were excluded from the study as
they were from different nationalities. Seventy-six (80%) of Saudi patients were due to 21-
hydroxylase deficiency, 15 (15.8%) patients have 11-B-hydroxylase deficiency, enzyme,
while four 4.2% patients with 3-B-hydroxysteroid dehydrogenase deficiency, Table 1.
Consanguinity and multiple siblings involvement is quite common, table 2, which shows the
relationship between the enzyme deficiency and family history in 95 patients with CAH.
Consanguinity was found in 56 (58.9%).Thirty-nine neonatal and infant deaths occurred
within 25 (44.6%) families. Thirty-one (55.4%) families had more than one affected child.

DISCUSSION

Congenital Adrenal hyperplasia (CAH), is the most common inherited adrenal disorder
caused by a steroidogenic enzyme deficiency that is characterized by adrenal insufficiency
and variable degrees of hyper or hypo androgeny manifestations, depending on the type and
severity of the disease. The estimated prevalence worldwide is variable (1 in 10,000) and the
annual incidence shows a marked geographical variation from 1 in 409 (Yupik Eskimos) to 1
in 67,000 live births in North America.’® No real data reported from Saudi Arabia, however
Al Jurayyan et al ® estimated the incidence to be 1 in 5,000 live births from cases delivered
at King Khalid University Hospital. The most frequent form of CAH is classical CAH due to
21-alpha-hydroxylase deficiency which accounts from 90-95% of cases. CAH is caused by a
mutation in the CYP21A2 gene located in chromosome 6p21.3 which encodes form an
enzyme that controls cortisol and aldosterone production.’
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Lubni et al ® has reported an incidence of 1 in 9,000 live births from neighboring Kuwait.
Although we are referring to a highly selective group, the pattern of enzyme deficiency in our
series is somewhat different, in that 21-hydroxylase deficiency remains the most common but
it accounts for 80%. Ninety percent of these were salt-looser. The pattern of referral might
be a contributory factor.

In Saudi Arabia, Al Meshari et al°, EI Mouzan '°, Al Hazmi et al and Saedi-Wong et al*
showed a high consanguinity rate in our population. The high parity rate with involvement of
multiple siblings within the family with the high rate of consanguinity could be a major
contributing factor.

In conclusion, though further studies are needed to see the prevalence, incidence and pattern
of the disease. Our data support the contention that a high rate of consanguinity and multiple
sibling involvement were important contributing factors.

Table 1 Distribution of 95 Saudi patients with CAH according to enzyme deficiency

Enzyme Deficient No. of Patients %
21-hydroxylase 76 80%
11-hydroxylase 15 15.8%
3-B HSD 4 4.2%
Total No. of Patients 95 100%

3-B HSD — 3-B-hydroxysteroid dehydrogenase
CAH — Congenital adrenal hyperplasia

Table 2 The relationship between enzyme deficiency and consanguinity in 95 Saudi
patients with CAH

Consanguinity
Enzyme Deficient No. of Patients No. of Families 1% 2"
degree | degree
21-hydroxylase 76 47 44 3
11-hydroxylase 15 7 5 2
3-B HSD 4 2 2 -
Total No. of Patients 95 56 51 5
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