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This case highlights the importance of performing a comprehensive newborn examination,
including genital examination, before discharging a newborn after delivery. This is particulatly
crucial in settings where screening for metabolic diseases is not routinely done. We report the case
of 2 46,XX infant with atypical genitalia who was delivered and subsequently admitted to a tertiary
hospital facility, but in whom the atypical genitalia remained undetected until readmission at age 5
weeks with adrenal crisis. Clinical assessment on readmission revealed a lethargic, tachypnoeic and
tachycardic infant with hypotension and atypical genitalia. Blood investigations showed high levels
of 17-hydroxyprogesterone with hyperkalemia, hyponatraemia and severe metabolic acidosis. The
karyotype was 46,XX and abdominopelvic ultrasound revealed a uterus and ovaries. She was
managed as a 46,XX infant with adrenal crisis secondary to salt-losing congenital adrenal
hypetplasia (CAH) and sepsis. Supplemental oxygen, isotonic intravenous fluids, stress doses of
hydrocortisone and antibiotics were given. Oral fludrocortisone and salt supplements were later
added, and the patient was followed up after discharge by the Paediatric endocrinologist.
Genitoplasty was done at age 6 months by the Paediatric Urology team. A literature review is
integrated to inform clinical practice.

Highlights

A comprehensive newborn examination, including genital assessment, is essential for the eatly
diagnosis of congenital adrenal hyperplasia (CAH), particularly in low-income settings. This case
illustrates a missed diagnosis of classical salt-wasting CAH despite prior neonatal hospitalisation,
emphasising the need to enhance clinician awareness.

Background

Congenital adrenal hyperplasia (CAH) is a group of
inherited autosomal recessive disorders of adrenal
steroidogenesis.  Screening studies in developed
countries have reported an incidence of classical 21-
hydroxylase-deficient CAH between 1 in 14,000 and 1
in 18,000 live births.!:2 However, similar data atre limited
in low- and middle-income countries (LMICs), where
routine newborn screening is uncommon, with most
data detived from isolated studies.’* In Ghana, Ameyaw
et al® reported a prevalence of 4.3 per 10,000 live births

(approximately 1 in 2,326) in a tertiary hospital-based
study over one year. Although this may reflect selection
bias, the prevalence appears higher than in other
published reports. It is probable that in countries where
newborn screening is not carried out, and the health
delivery system is not robust, children with CAH may
die without the diagnosis ever being made. The cause of
death may be erroneously attributed to more common
conditions such as sepsis and pneumonia.

Adrenal crisis is a life-threatening acute deterioration
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caused by insufficient cortisol, typically characterised by
hypotension and metabolic derangements responsive to
glucocorticoid therapy.%” The annual incidence is
estimated at 4.4-17 per 100 patient-years, with
approximately 1 in 200 cases tresulting in death.® It is
often precipitated by intercurrent illness or physiological
stress and may mimic or co-exist with conditions such
as sepsis.”

CAH is the most common cause of primary adrenal
insufficiency and adrenal crises in infants and children.”
In 46,XY newborns, misdiagnosis with early mortality is
very likely in the absence of routine newborn screening
for CAH. This is because, apart from
hyperpigmentation, which may be non-distinctive in
blacks, external genital development is normal in
affected males.? However, in 46,XX newborns, it would
be expected that the diagnosis may be obvious because
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of the attendant atypical genitalia ranging from Prader
stage 2-6.1° Indeed, some authors have reported that
females are usually detected at birth due to these genital
findings.!'> However, it appears that despite the
atypical genitalia, some children may remain
undiagnosed, patticulatly in resource-limited settings.
This may be attributable to the omission of genital
examination as part of the routine newborn
examination. Balsamo et al'? in Italy reported that even
in a region with adequate neonatal and endocrinologic
services, the clinical diagnosis of classical CAH might be
delayed or misinterpreted, and salt-wasting crises could
cause neonatal deaths.

This case reports an infant with atypical genitalia who,
despite being delivered and admitted during the early
neonatal period in a tertiary hospital facility, remained
undiagnosed until she was readmitted with adrenal crisis.

Case report

A 5-week-old female infant was admitted to the neonatal
unit of a tertiary hospital in Ghana with a week’s history
of a pustular rash and a three-day history of fast
breathing and poor suckling. There was a history of
reduced diaper wetting. The grandmother had also
expressed concerns about the genitalia of the baby. The
infant had been admitted to the newborn unit earlier
after delivery and was managed for mild birth asphyxia
and presumed sepsis and discharged home after five
days in a stable condition. The mother was on routine
antenatal care vitamins during pregnancy and had no
signs of virilisation. This was her first baby, and she had
been told during a prenatal ultrasound that the baby was
a female, so at delivery, she did not pay particular
attention to the genitalia. There was no family history of
consanguinity, unexplained neonatal death, infertility or
atypical genitalia.

Examination revealed a lethargic, tachycardic infant with
a subnormal temperature, shock and increased work of
breathing (temperature 35.80 °C, respiratory rate 68
breaths per minute, heart rate 150 beats per minute,
weak peripheral pulses, cold extremities and delayed
capillary refill). Blood pressure could not be measured
with a sphygmomanometer, as no Korotkoff sounds
were audible. However, palpable systolic pressure below
50 mmHg was obtained, indicating hypotension. The
weight was 3.0 kg (birth weight 3.3 kg). Genital

examination revealed atypical genitalia, including

enlarged labio-scrotal folds, a stretched phallic length of
2 cm, no palpable gonads, and a single urogenital sinus
opening. An impression of a 46,XX infant with adrenal
crisis secondary to salt-losing CAH and septic shock was
made. Blood samples taken before treatment showed
high levels of 17-hydroxyprogesterone (971 nmol/1),
low  serum  cortisol (11 nmol/l),  high
adrenocorticotrophic ~ hormone (1241 pmol/]),
hyponatraemia (110 mmol/L), hyperkalaemia (8.9
mmol/L) and an  elevated  blood  urea
nitrogen/creatinine ratio with prerenal acute kidney
injury (urea 18 mmol/L, creatinine 120 pmol/L, ratio
37.1). The blood gas picture was suggestive of severe
metabolic acidosis with respiratory compensation (pH
7.08, PaCO2 22 mmHg, bicarbonate 6 mmol/L, base
excess 20 mmol/L). Blood sugar (4.3 mmol/L) was
normal. Blood cultures yielded no bactetial growth, but
there was a high white blood cell count (23 x10°/1)
with neutrophilia. Later investigations after discharge
showed a 46,XX karyotype and a uterus and ovaries on
abdominopelvic ultrasound.

Emergency management included supplemental oxygen,
correction of shock with normal saline boluses (10-20
mL/kg, up to 40 mL/kg), stress doses of hydrocortisone
(25 mg initially, then 10 mg 6 houtrly), and antibiotics
(cefotaxime). Thereafter, fluid input was set at 1.5 times
normal maintenance requirements. Fluid input and
output were strictly monitored, with vital signs assessed
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regularly, including periodic evaluation for shock. The
patient had a severe clinical course, and additional
normal saline boluses were required for recurrent shock
during the first 3 days of admission. Sodium bicarbonate
was given intravenously for severe metabolic acidosis.
Enteral feeding with expressed breast milk and oral
fludrocortisone (100 pg) were started on Day 4, after
respiratory distress had improved and the patient was
gradually weaned off stress doses of hydrocortisone. She
was discharged home after 10 days on oral
hydrocortisone 5 mg daily in 3 divided doses (2.5
mg:1.25 mg:1.25 mg), oral fludrocortisone tablets 100 ug
daily, and salt supplements 2 g daily in four divided

Figure B: Image of the atypical genitalia on admission

doses. The patient was followed up at the Paediatric
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Endocrine Clinic, and the hydrocortisone dose was
decreased to 1.25 mg tid. Fludrocortisone and salt
supplements were continued with blood pressure
monitoring. Parents were counselled on the importance
of increasing the glucocorticoid dose during illness
(‘stress dosing’). A laminated card outlining the patient’s
diagnosis and emergency management plan was
provided to the parents. The patient responded well to
treatment, with satisfactory weight gain, normalisation
of electrolyte levels and renal function, and a reduction
in 17-hydroxyprogesterone to 16 nmol/L. Genitoplasty
was performed at 6 months of age by the Paediatric
Urology team, after which she has continued long-term
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Figure B: Image of the genitalia after genitoplasty at 6 months of age

follow-up at the Paediatric Endocrine Clinic.

Discussion

Although genetic mutation analysis was not performed,
our patient most likely had classic CAH secondary to 21-
hydroxylase deficiency, the most common enzymatic
defect in CAH. The adrenal cortex produces 3 steroid
hormones: glucocorticoids (cortisol), mineralocorticoids
(aldosterone, 11-deoxycorticosterone), and androgens
(dehydroepiandrosterone, dehydroepiandrosterone
sulphate and androstenedione).!* In 21-hydroxylase
deficiency, impaired cortisol synthesis leads to elevated
adrenocorticotropic hormone (ACTH) levels, adrenal
hyperplasia, and accumulation of steroid precursors
proximal to the enzymatic block. These precursors,

including progesterone and 17-hydroxyprogesterone
(17-OHP), are shunted into androgen pathways,
resulting in excess androgen production. The degree of
mineralocorticoid deficiency depends on the severity of
the CYP21A2 mutation, with severe forms having a
greater risk of salt wasting.!'%!> The elevated 17-OHP
and progesterone concentrations further worsen the
mineralocorticoid deficiency because these metabolites
interfere with aldosterone-mediated activation of the
mineralocorticoid receptor.!

In infants, glucocorticoid deficiency can lead to
hypoglycemia, poor weight gain and prolonged jaundice.
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There may also be poor cardiac function with poor
vascular response to catecholamines and a propensity to
develop hypotension, especially in the setting of an
intercurrent  illness ot  physiological  stress.!”
Mineralocorticoid deficiency causes renal salt wasting,
leading to  severe dehydration, hypotension,
hyponatraemia, and hyperkalaemic metabolic acidosis
progressing to adrenal crisis (azotaemia, shock, and
death).!® Metabolic acidosis is primarily due to impaired
distal renal acid excretion, consistent with type 4 renal
tubular acidosis.’® Acute kidney injury in adrenal crisis is
typically pre-renal, resulting from hypovolaemia and
reduced renal perfusion.?® The effects of androgen
excess ate dependent on genetic sex. Infant females
generally present with atypical genitalia, ranging from a
nearly male appearance (without palpable gonads) to
minimal  clitoromegaly.  Apart from  variable
hyperpigmentation, external genital development is
normal in affected male infants.'> Hyperpigmentation is
caused by excess ACTH, with co-secretion of
melanocortin-stimulating hormone.'

In this patient, the clinical and biochemical picture of
atypical genitalia, shock, hyponatraemia, hyperkalaemia,
metabolic acidosis and a markedly elevated 17-OHP is
consistent with adrenal crisis secondary to salt-wasting
CAH. The pustular rash may have served as a focus for
the infection which precipitated the adrenal crisis. It is
well recognised that adrenal crisis in CAH may be
trigeered by infections or other stressors.3

Missed Recognition of Atypical Genitalia

Despite the presence of atypical genitalia in this patient,
the diagnosis was still missed at delivery and during the
first admission until the patient finally presented with
shock. This underlies the importance of including
genital examination in the clinical assessment of infants
and children. In this patient, the absence of documented
genital examination during the initial admission suggests
a gap in routine newborn assessment. Similar delays in
diagnosis of CAH have been reported, particularly prior
to newborn screening programmes.?’?> Contributing
factors may include inadequate newborn examination,
lack of structured documentation, limited awareness of
disorders of sex development, and high patient load with
low staff strength. The clinician must have a high index
of suspicion in males, where the absence of atypical
genitalia may lead to a misdiagnosis with subsequent
morbidity and mortality. Other clues that may point to a
possible CAH are increased pigmentation, vomiting,
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hyponatremia, hyperkalemia and shock.1?
Hyperpigmentation is not universally present in all
patients with CAH and may be difficult to appreciate in
black skin.!*? It was not present in the patient
discussed.
Diagnostic Work-up in Low-Resource Settings
In the absence of routine newborn screening, diagnosis
of CAH relies on a high index of clinical suspicion
supported by biochemical findings. Adrenal crisis is a
medical emergency requiring expeditious diagnosis and
frequent monitoring. Ideally, blood samples for
investigations should be taken before hormonal
replacement, but this should not delay treatment.?*
Imaging and karyotyping can be done after stabilisation.
Depending on the available resources and the clinical
presentation, serum cortisol, 17-OHP, ACTH, renin
activity, blood urea nitrogen, electrolytes, creatinine,
blood gases, karyotype, and abdominopelvic ultrasound
may be variably essential in the work-up.?>?7 The
combination  of  atypical genitalia, electrolyte
abnormalities, and elevated 17-hydroxyprogesterone
levels is strongly suggestive of classical CAH. The
diagnostic accuracy of 17-OHP levels is poor in the first
few days of life because of placental production of 17-
OHP. Additionally, 17-OHP is a stress-related
hormone, and concentrations can be very high in ill
infants without adrenal disease. Higher cut-offs may be
required in such scenarios.!? Borderline 17-OHP
results warrant cosyntropin stimulation testing to
confirm the diagnosis and differentiate 21-hydroxylase
deficiency from other enzyme defects.?” Pelvic
ultrasound is useful for identifying internal genital
structures, which is typically concordant with the genetic
sex in CAH. In low-resource settings, limited access to
these investigations necessitates a practical, clinically
guided approach to diagnosis.
Management of Adrenal Crisis

Management priorities in this patient were centred on
correction of shock and maintenance of euvolemia and
euglycaemia, hormonal replacement therapy, treatment
of sepsis and correction and monitoring of electrolyte
abnormalities and metabolic acidosis. Emergent
management for adrenal crisis includes giving
supplemental oxygen and correction of shock with
crystalloids and stress dose of corticosteroids (initial
dose 20 - 25 mg; then 5-10 mg 6-hourly).26 Normal
saline is preferred and is given in aliquots of 10-
20mL/kg and repeated if deemed necessary. The Wotld
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Health  Organisation (WHO) 2016  guidelines
recommend administering 10-20 mL/kg of isotonic
crystalloid fluids over 30-60 minutes in children
presenting with shock in resource-limited settings.28
However, in children with hypotension, both the WHO
guidelines and the 2026 Surviving Sepsis Campaign
guidelines support rapid fluid resuscitation as the initial
therapy.?$? Accordingly, this infant received rapid fluid
resuscitation due to suspected septic shock with
hypotension and possible adrenal insufficiency.

In adrenal crisis with severe metabolic acidosis
(pH <7.1), hypotension, or kidney injury, sodium
bicarbonate may be used cautiously with fluids and
stress-dose corticosteroids. Severe metabolic acidosis is
associated with impaired myocardial contractility and
reduced catecholamine responsiveness, contributing to
haemodynamic instability. Bicarbonate may provide
short-term cardiovascular stabilisation until definitive
treatment takes effect. In this infant, it was given as a
temporary measure to mitigate the effects of severe
metabolic acidosis.

Depending  on recovery,  parenteral
hydrocortisone can be gradually tapered and replaced
with  triple-dose  oral  hydrocortisone  (30-50
mg/m2/day), with the addition of mineralocorticoids
(fludrocortisone 0.1-0.2mg/day) as soon as oral intake is
tolerated.?0 Stress doses of hydrocortisone provide
adequate activity;
fludrocortisone is not required during the initial stages

clinical

mineralocorticoid therefore,
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of management when high-dose corticosteroids are
administered.?»* The infant should be gradually weaned
to maintenance hydrocortisone therapy with continued
fludrocortisone (0.05-0.2 mg/d) and sodium chloride
supplements  (1-2  g/day). Current guidelines
recommend a hydrocortisone maintenance dose of 10—
15 mg/m2 body surface area daily, divided three times
daily, in children with classic CAH.3?” Blood pressure
monitoring is required to titrate the dose of
fludrocortisone and salt supplements.3
Long-Term Management of CAH

Long-term management in children with CAH should
focus on a comprehensive clinical assessment with
regular monitoring of growth parameters, blood
pressure, and a thorough physical examination. Periodic
biochemical assessments, if affordable, are useful to
guide hormone replacement. Families should be
educated on the prevention, and
management of adrenal crisis, including stress-dose

recognition,

glucocorticoid adjustments during illness. For females
with virilised genitalia, the degree of virilisation guides
surgical decisions. In this patient, genitoplasty surgery
was done at age 6-months. Despite the ongoing debate
about the need to delay surgery until the patient can
participate in decision-making, many families in low-
income settings still prefer early surgery to establish
gender identity and avoid stigma. Shared decision-
making involving the family, endocrinologist, surgeon,
and mental health professionals is recommended.?4?”

Conclusion and Recommendations

A comprehensive newborn examination, including a
genital examination, is a vital part of newborn care. Its
utility is further highlighted in low-income settings
where routine newborn screening for various
metabolic/endocrine conditions is not conducted. In
such settings, a detailed clinical assessment before
discharge is an essential tool for earlier diagnosis and
prevention of morbidity and mortality. The diagnosis of
salt-wasting classical congenital adrenal hyperplasia may

be suggested by atypical  genitalia, variable
hyperpigmentation, failure to thrive and severe

dehydration or fluid-refractory shock. ILaboratory

findings of high 17-OHP, hyperkalemia and
hyponatraemia are typical.

Strengthening  clinician ~ awareness, implementing
structured newborn examination protocols, and

improving documentation practices are essential to
reduce missed diagnoses.
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