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Abstract
Introduction: Congenital adrenal hyperplasia is a group of
autosomal recessive disorders that result from the
deficiency of one of several enzymes involved in the
steroidogenic pathway for cortisol biosynthesis. The most
common cause of CAH, accounting for 90% of cases, is 21hydroxylase deficiency resulting from mutations or
deletions in the CYP21A gene [1]. Less common causes of
CAH are deficiencies in the enzymes 11β-hydroxylase, 3βhydroxysteroid
dehydrogenase,
17α-hydroxylase,
steroidogenic acute regulatory protein, cholesterol sidechain cleavage enzyme and P450-oxidoreductase [2]. The
symptoms of disease vary depending on the nature and
severity of the enzyme deficiency as well as the sex of the
individual. Approximately 75% of infants with classical CAH
have the severe salt-wasting form of the disease with shock,
dehydration, hyponatremia, and hyperkalemia leading to
death [3]. Affected females have varying degrees of
virilization of the external genitalia. The remaining 25%
have the simple virilizing form of disease which is less
severe. Non-classical CAH is generally late onset with
symptoms such as hirsutism, infertility, acne and alopecia
arising from androgen excess [4]. Untreated babies with
classic CAH could experience a life threatening adrenal
crisis. However, treatment in the form of replacement
hormone therapy (hydrocortisone or dexamethasone to
replace cortisol and fludrocortisone to replace aldosterone)
corrects the hormone deficiencies [3]. Life-long medication
is required to prevent the return of symptoms in individuals
with classic CAH. In addition, newborns with ambiguous
genitalia in CAH should undergo an appropriate work-up by
a medical team consisting of a pediatric endocrinologist,
urologist, surgeon, geneticist, and psychologist who should
assist parents in making fully informed decisions regarding
gender assignment and treatment options such as genital
reconstructive surgery [5].
Patients and methods: A descriptive study included
children from 1 day to 18 years of age with congenital
adrenal hyperplasia attending Assiut University Children
Hospital over one year in the period from the 1st of June,
2016 to the 30th of May, 2017. Full thorough history and
clinical examination were done to all cases: name, age, sex,
residence, consanguinity, history of similar cases in the

family, history of previous death due to neglected similar
disease, methods of presentation as poor weight gain, poor
feeding, persistent vomiting, dehydration and/or shock,
convulsions, weight, height, blood pressure, signs of
ambiguous
genitalia,
signs
of
dehydration,
hyperpigmentation and signs of precocious puberty. All
cases had been subjected to the following investigations:
blood sugar, Na+, K+, blood gases, kidney function tests,
karyotyping, hormonal analysis(17 OH progesterone,
cortisol a.m and p.m testosterone, ACTH), pelvi-abdominal
ultrasonography and magnetic resonanse imaging of the
abdomen and pelvis.
Results: 34 cases of congenital adrenal hyperplasia were
included, of whom 8 cases were newly diagnosed on
admission while 26 cases were previously diagnosed and
came for follow up, 41.2% were males, 58.8% were females.
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Introduction
Congenital adrenal hyperplasia is a group of autosomal
recessive disorders that result from the deficiency of one of
several enzymes involved in the steroidogenic pathway for
cortisol biosynthesis. The most common cause of CAH,
accounting for 90% of cases, is 21-hydroxylase deficiency
resulting from mutations or deletions in the CYP21A gene [1].
Less common causes of CAH are deficiencies in the enzymes
11β-hydroxylase, 3β-hydroxysteroid dehydrogenase, 17αhydroxylase, steroidogenic acute regulatory protein, cholesterol
side-chain cleavage enzyme and P450-oxidoreductase [2]. The
symptoms of disease vary depending on the nature and severity
of the enzyme deficiency as well as the sex of the individual
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[6-9]. Approximately 75% of infants with classical CAH have the
severe salt-wasting form of the disease with shock, dehydration,
hyponatremia, and hyperkalemia leading to death [3]. Affected
females have varying degrees of virilization of the external
genitalia. The remaining 25% have the simple virilizing form of
disease which is less severe. Non-classical CAH is generally late
onset with symptoms such as hirsutism, infertility, acne and
alopecia arising from androgen excess [4]. Untreated babies with
classic CAH could experience a life threatening adrenal crisis.
However, treatment in the form of replacement hormone
therapy (hydrocortisone or dexamethasone to replace cortisol
and fludrocortisone to replace aldosterone) corrects the
hormone deficiencies [3]. Life-long medication is required to
prevent the return of symptoms in individuals with classic CAH.
In addition, newborns with ambiguous genitalia in CAH should
undergo an appropriate work-up by a medical team consisting of
a pediatric endocrinologist, urologist, surgeon, geneticist, and
psychologist who should assist parents in making fully informed
decisions regarding gender assignment and treatment options
such as genital reconstructive surgery [5].
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Results
The study was conducted on children from 1 day to 18 years
of age with congenital adrenal hyperplasia attending Assiut
University Children Hospital over one year in the period from the
1st of June, 2016 to the 30th of May, 2017. The study included
34 cases as shown in Figures 1-11.

A-Demographic data

Figure 1: The age distribution of the studied cases.

To assess the clinical presentation of children with congenital
adrenal hyperplasia attending Assiut University children
Hospital. Subjects: Children from 1 day to 18 years of age with
congenital adrenal hyperplasia attending Assiut University
Children Hospital (From first of June 2016 to end of May 2017).

Inclusion criteria
•
•
•
•

In-patients (emergency as salt losing crisis)
Out-patients (non-emergency as simple virilizing type)
New cases of CAH
Previously diagnosed or previously hospitalized cases of CAH

Exclusion criteria
•
•
•
•

Figure 2: The sex distribution of the studied cases.

Other causes of ambiguous genitalia
Other causes of adrenal insufficiency
Other causes of failure to thrive
Other causes of salt losing as RTA

Tools of Study
Full thorough history and clinical examination were done to
all cases: name, age, sex, residence, consanguinity, history of
similar cases in the family, history of previous death due to
neglected similar disease, methods of presentation as poor
weight gain, poor feeding, persistent vomiting, dehydration
and/or shock, convulsions, weight, height, blood pressure, signs
of ambiguous genitalia, signs of dehydration, hyperpigmentation
and signs of precocious puberty. All cases had been subjected to
the following investigations: blood sugar, Na+, K+, blood gases,
kidney function tests, karyotyping, hormonal analysis (17 OH
progesterone, cortisol a.m and p.m testosterone, ACTH), pelviabdominal ultrasonography and magnetic resonance imaging of
the abdomen and pelvis.
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Figure 3: The residence distribution of the studied cases.
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C- Clinical presentation of simple virilizing group

Figure 4: The clinical presentation of the studied cases.

B- Clinical presentation of salt losing group

Figure 8: Clinical presentation of simple virilizing group.

Figure 9: A boy with simple virilizing CAH.
Figure 5: Clinical presentation of the salt losing group.

Figure 6: A girl with salt losing CAH.
Figure10: A girl with simple virilizing CAH.

Figure 7: A boy with salt losing CAH.

Figure11: A girl with non-classic CAH.
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Discussion
Our study was done on children from 1 day to 18 years of age
with congenital adrenal hyperplasia attending Assiut University
Children Hospital over one year in the period from the 1st of
June, 2016 to the 30th of May, 2017.
During the study period, 34 cases of congenital adrenal
hyperplasia were included, of whom 8 cases were newly
diagnosed on admission while 26 cases were previously
diagnosed and came for follow up, 41.2% were males, 58.8%
were females. The female to male ratio was 1.4:1 in our study.
Our results are in agreement with other retrospective studies
[10] in South East Asia which have reported skewed male:
female ratios, with female preponderance; rationale given was
that the clinical manifestation was more obvious in females,
hence the earlier consult [11] also reported that the female-tomale ratio was 1.25:1 in a retrospective, population-based
cohort study done on all known patients with CAH in Sweden
between 1910 and 2011 [11].
According to the age at diagnosis in this study, the majority of
cases were in the age range 1-12 months by 53% followed by the
age range 1-30 days and the age range 1-10 years 23.5% each
respectively with mean age at diagnosis 15.15 months. Our
results are in agreement with a clinical descriptive study [12]
done to determine the sociodemographic, laboratory and
clinical characteristics of patients with CAH referred to hospital
Putrajaya, a tertiary endocrine center in Malaysia. This study
found that median age of patients was 4.1 years with an
interquartile range (IQR) of 6, ranging from 1 to 16 years whilst
median age at diagnosis of CAH was two years (IQR=1), ranging
from 0 to 4 years.
Positive consanguinity was found in 26 cases (76.5%). 1999 [6]
reported that the expected high incidence of CAH in Egypt as
most Arab countries is due to increased rates of consanguineous
marriage (33%) and even higher in Upper Egypt (up to 60%). This
is in agreement with [13] who partially attributed this
unexpected high incidence of a potentially salt-wasting disorder
in a tropical country to consanguinity which is frequent in the
Malay- and Indian-, but not in the Chinese community and also
hypothesized selective advantage of the heterozygote state as a
possible cause.
Positive history of similar cases in the family was found in 13
cases (38.2%). Our results are in agreement with the previously
mentioned clinical descriptive study [12] done on fifty-one
patients with a diagnosis of CAH during their 3 - 4 monthly clinic
visits to the pediatric endocrine clinics at hospital Putrajaya,
Malaysia over a period of 12 months. This study found that 31
families had only one child affected with CAH (17 Malays, 8
Chinese, 4 Indians, 2 others), 17 families had two children with
CAH (10 Malays & 7 Chinese) while three Malay families had
three children with CAH.
Salt losing type of CAH was found in 24 cases (70.6%) and
simple virilizing type was found in 9 cases (26.5%) with ratio of
2.7:1. This is in agreement with [7] who reported that classic salt
wasting phenotype accounts for 75% of all cases of classic CAH.
Studies from developed countries [14-16] showed the same
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ratio to be almost 2:1, that is, the SW type of the disease was
almost twice more common than the SV type of the disease.
However, other studies from India and Singapore [17,18]
reported that the ratio of SW type to SV type of disease was
1:1.6 and 1:1.8, respectively. This suggested that a substantial
proportion of patients with SW type of disease, particularly
males, probably died before diagnosis [19].
According to clinical presentation of salt losing group in our
study 24 cases were in the salt losing group, 8 cases (33.3%)
were males, 16 cases (66.7%) were females, the mean age at
diagnosis in this group was 3 months, the salt losing group was
presented with persistent vomiting in 22 cases (91.7%), poor
feeding in 22 cases (91.7%), poor weight gain in 20 cases
(83.3%), dehydration and/or shock in 17 cases (70.8%),
hyperpigmentation in 16 cases (66.7%), ambiguous genitalia in
16 cases (66.7%) and convulsions in 1 case (4.2%). Our results
are in agreement with [20,21] who reported that patients with
severe salt wasting present at 2–3 weeks of life with adrenal
crises, which includes vomiting, weight loss, lethargy,
dehydration, hyponatraemia, hyperkalaemia and shock. This
problem is particularly critical in male infants who have no
genital ambiguity to alert physicians to the possibility of CAH
[20]. Also, reported that female infants with classic CAH typically
have genital ambiguity at birth because of exposure to high
concentrations of androgens in utero. Characteristic findings
include an enlarged clitoris, partly fused and rugated labia
majora, and a common urogenital sinus in place of a separate
urethra and vagina. The internal female organs, the uterus,
fallopian tubes, and ovaries, are normal. Male infants however
have no obvious signs of CAH at birth, except hyperpigmentation
and possible subtle penile enlargement.
According to clinical presentation of simple virilizing group in
our study, 9 cases were in the simple virilizing group, 6 cases
(66.7%) were males, 3 cases (33.3%) were females, the mean
age at diagnosis in this group was 4.2 years, and the simple
virilizing group was presented with precocious puberty in 9
cases (100%) and hyperpigmentation in 5 cases (55.6%) (7).
reported that classic simple virilizing type is characterized by
progressive virilization, but no or mild evidence of
mineralocorticoid deficiency [20,21] also reported that affected
males may go undetected for several years, until symptoms and
signs of androgen excess develop. The age at diagnosis in boys
varies according to the severity of aldosterone deficiency [22].
also had reported through a five-year retrospective study on
inpatients who had CAH as a final or presumptive diagnosis at
the children’s hospital of Damascus between 2008–2012, or
were diagnosed elsewhere and then admitted at the hospital for
the first time within the same period that virilization was the
most common manifestation among this group followed by
vomiting.
Among the studied cases, 1 female case was in the non-classic
group, diagnosed at the age of 9 years she was presented by
premature pubarche, hirsutism, acne and hoarseness of voice
[8] reported that non-classic type is a mild form that may be
asymptomatic or associated with signs of postnatal androgen
excess only.
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According to laboratory presentation of salt losing group in
our study, the salt losing group showed hypoglycemia in 20
cases (83.3%), hyponatremia and hyperkalemia in 21 cases
(87.5%), metabolic acidosis in 18 cases (75%), increased renal
chemistry in 5 cases (20.8%), increased serum 17(OH)
progesterone in 24 cases (100%), decreased serum cortisol a.m
and p.m in 20 cases (83.3%) and increased serum ACTH in 24
cases (100%).
According to laboratory presentation of simple virilizing group
in our study, the simple virilizing group showed normal random
blood sugar, serum electrolytes, kidney function tests, arterial
blood gas, increased serum 17(OH) progesterone in 9 cases
(100%), decreased serum cortisol a.m and p.m in 6 cases
(66.7%), increased serum ACTH in 9 cases (100%) and increased
serum testosterone in 9 cases (100%).
The non-classic group showed normal random blood sugar,
serum electrolytes, kidney function tests, arterial blood gas,
borderline serum17(OH) progesterone, but increased with ACTH
stimulation test, decreased serum cortisol a.m and p.m
increased serum testosterone and polycystic ovaries in pelviabdominal ultrasonography.
Patients with salt-losing disease have typical laboratory
findings associated with cortisol and aldosterone deficiency,
including hyponatremia, hyperkalemia, metabolic acidosis, and
often, hypoglycemia, but these abnormalities can take 10-14
days or longer to develop after birth [1].
An elevated level of 17OHP is the biochemical hallmark of
21OHD and the main substrate for the 21-hydroxylase enzyme.
Blood levels of 17-hydroxyprogesterone are markedly elevated.
However, levels of this hormone are high during the 1st 2-3 days
of life even in unaffected infants and especially if they are sick or
premature leading to false positive results in newborn screening
for congenital adrenal hyperplasia. Due to its circadian rhythm
being concordant with cortisol [9], an early morning serum/
plasma 17OHP sample is used for screening. After infancy, once
the circadian rhythm of cortisol is established, 17hydroxyprogesterone levels vary in the same circadian pattern,
being highest in the morning and lowest at night. Blood levels of
cortisol are usually low in patients with the salt losing type of
disease. They are often normal in patients with simple virilizing
type of disease but inappropriately low in relation to the ACTH
and 17-hydroxyprogesterone levels. Testosterone is elevated in
affected females; testosterone is not elevated in affected males,
because normal infant males have high testosterone levels
compared with those seen later in childhood. ACTH levels are
elevated but have no diagnostic utility over 17hydroxyprogesterone levels [1].

(2) Financial constrains of investigations as assessment of
other intermediate metabolites as deoxycorticosterone,
dehydroepiandrosterone and dehydroepiandrosterone sulphate
and genetic analysis.
© Under License of Creative Commons Attribution 3.0 License
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(3) Neonatal screening of CAH is not done in Egypt.

Conclusion
CAH affects a considerable number of children in our locality.
The majority of cases were diagnosed in the age range 1-12
months. The high incidence of CAH in our locality is due to
increased rates of consanguineous marriage (33%) and even
higher in Upper Egypt (up to 60%). Salt losing type of CAH is
more common than simple virilizing type. Virilization is the most
common presentation among the studied cases followed by
persistent vomiting, dehydration and hyperpigmentation. High
Serum 17-hydroxyprogesterone in a random blood sample is
diagnostic of classic 21-hydroxylase deficiency.

Recommendations
(1) Any case with hyponatremia and hyperkalemia should be
considered CAH until proved otherwise and should be well
treated to avoid mortality.
(2) Any newborn with ambiguous genitalia should be fully
investigated to exclude CAH.
(3) More effort is also required to educate the public
regarding the disease presentation.
(4) The introduction of a neonatal screening program in Egypt
is mandatory so that CAH can be diagnosed early leading to
fewer patients presenting with life threatening adrenal crisis.
(5) Implementation of genetic analysis of cases of CAH is
required to give better counselling of parents.
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