
seudo-hypoaldosteronism (PHA) was described
as a case of salt losing condition seen in infants

with vomiting, dehydration, hyponatremia,
hyperkalemia failure to thrive, metabolic acidosis,
elevated peripheral renin activity, and increased
plasma aldosterone concentration with normal
adrenal function and normal renal anatomy.1-2  In
addition to sporadic cases, familial, recessive and
dominant inheritance has been described.3-5 Transient
pseudo-hypoaldosteronism (TPHA) and renal tubular
resistance to aldosterone, secondary to renal disease
has been described previously.6-10 Sixty-three cases
have been reported.11 Treatment of the urological
abnormalities often leads to resolution of the salt
wasting syndrome. The clinical presentation of these
infants is confusing and may lead to incorrect
diagnosis of congenital adrenal hyperplasia (CAH).
We report a case of salt losing obstructive uropathy
misdiagnosed as CAH, treated with hydrocortisone
and fludrocortisone acetate for 12-months with

P developed steroid side effects. This reflects the rarity
of the condition and the unawareness of the general
pediatricians regarding the possibility of salt losing
nephropathy-simulating CAH.  This case illustrates
the importance of performing urine culture and the
screening for renal anomalies by ultrasound
examination to exclude the possibility of obstructive
uropathy in any child presenting with PHA, which
might be confused with CAH. 
 
Case Report.  Baby boy born by cesarean
section at 35 weeks due to prolonged premature
membrane rupture. His birth weight was 2.2 kg and
his length was 47cm. At the age of 3 weeks, he was
admitted with diarrhea and vomiting and found in
severe dehydration with high potassium, low sodium
(NA) and metabolic acidosis. At 3 weeks of age, his
basal 17 hydroxyprogestrone (17-OHP) was 21
nmol/l (normal <15.3). renin, aldosterone or
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ABSTRACT

Pseudo-hypoaldosteronism occurring predominately in male infants has been reported in association with a spectrum of
urologic diseases including obstructive uropathy. This is thought to reflect tubule unresponsiveness to aldosterone. We
report a case, which was misdiagnosed as a case of congenital adrenal hyperplasia and treated inappropriately with
hydrocortisone and fludrocortisone for 12-months before he had a urinary tract infection and was discovered to have
obstructive uropathy on ultrasound. He presented with vomiting, dehydration, hyperkalemia, hyponatremia and metabolic
acidosis. His initial 17 hydroxyprogestrone was high. His electrolytes improved to normal after relieving the obstruction
by vesicostomy and his treatment weaned slowly without complications. This case demonstrates the importance of urine
culture and ultrasound examination in suspected cases of pseudo-hypoaldosteronism.
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adrenocorticotrophin (ACTH) levels were not carried
out. He was diagnosed as CAH and was commenced
on hydrocortisone 5 mg 3 times a day (88mg/m2/
day), Fludrocortisone 150 microgram a day and
sodium bicarbonate 4 mmols twice a day. He
improved partially but he continued to have recurrent
episodes of diarrhea and vomiting requiring hospital
admission and intravenous hydration once or twice
per month.  At the age of 9 months, he was referred
to King Abdul-Aziz University Hospital for further
evaluation. He had cushingoid features and he had
mature cataract in his right eye. His length was 55cm
with Z score of -7.22, his weight was 4.27 with Z
score of -5.92 and body mass index (BMI) 14.1 and
head circumference 37 cm (below 5th%) (Figures 1
& 2). He was found to be hyponatremic with Na of
124 mmol/l and normal potassium of 4 mmol/l. His
bone age was less than 3 months. He had normal
thyroid function test, toxoplasma, rubella virus,
cytomegalovirus, herpes simplex virus (TORCH)
screen was negative and magnetic resonance image
of brain showed communicating hydrocephalus. A
repeat of his 17-OHP was low at 1.8 nmol/l despite
the hyponatremia and therefore the diagnosis was
changed to CAH. He had an extraction of his cataract
and his hydrocortisone dose was reduced to 5mg 2
times a day (39.2 mg/m2/day), sodium chloride
solution was added to his medications and he
continued on the previous dose of fludrocortisone
acetate. However his Na was always in the low side.
Three months later, at the age of 12 months he was
discovered to have a urinary tract infection after a
febrile episode. Ultrasound of his renal tract showed
bilateral hydroureters, hydronephrosis and bladder
diverticulae. His 99m technetium-diethylenteriamine
pentacetic acid scan showed bilateral hydroureters,
hydronephrosis and impaired renal function
suggesting obstructive uropathy. Voiding cystogram
showed posterior urethral valve (PUV). Intravenous
urography demonstrated, non-functioning right
kidney. He was diagnosed as a case of salt losing
nephropathy-simulating CAH. He had a vesicostomy

at the age of 14 months and his medications were
weaned off over 3 months. His Na and potassium
continued to be normal after stopping his
medications.  

Discussion. This case illustrates the importance
of performing urine culture and renal
ultrasonography in any infant with electrolyte
disturbances to exclude infection or obstructive
uropathy. The presentation of TPHA associated with
renal diseases is similar to CAH, with the same
electrolyte disturbances of hyperkalemia,
hyponatremia and metabolic acidosis. However the
universal incidence of CAH is higher as it is variable
between 1:10000 and 1:17000, with 50%-75%
frequency of the salt-wasting form.12 In view of the
rarity of TPHA caused by renal tubular resistance to
aldosterone, secondary to renal disease, only 63
cases previously reported, it is sensible to think
initially of CAH as a diagnosis in those cases.
However before initiating hydrocortisone and
fludrocortisone therapy, blood samples for 17-OHP,
plasma renin, aldosterone and ACTH should be
obtained. The results of those tests will differentiate
between CAH and PHA therefore avoiding
unnecessary and inappropriate prolonged steroid
treatment.  Ultrasound of the renal tract is mandatory
in suspected cases of PHA to avoid serious
complications as in the reported patient. Furthermore
sonography of the adrenal glands could be helpful in
diagnosing CAH, as adrenal glands may be
enlarged13 in addition to the confirmation of the
presence or the absence of the uterus.   

The initial 17-OHP was high in the presented case.
This could be explained by the fact that 17-OHP is
significantly higher in premature than in full-term
infants.14 The reported patient was pre-term of 35
weeks gestational age, indicating the need to
interpret the initial result cautiously. 17-
hydroxyprogestrone is used as a screening test for
CAH in many countries,15,16 but the high false

Figure 1 - Length for age. Figure 2 - Body mass index for age. 
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positive rate, emphasizes the need to set a screening
cut-off value such that the false-positive rate does not
oversaturate the follow-up system. It may soon be
possible to include genotyping as a second-tier
confirmation as a part of the newborn screening
protocol. Genotyping is a valuable diagnostic tool
and a good complement to neonatal screening,
especially in confirming or discarding the diagnosis
in cases with slightly elevated 17-OHP levels. An
additional benefit is that it provides information on
disease severity, which reduces the risk of over-
treatment of mildly affected children.17  The 2nd low
reading of 17-OHP in the presented case could be
explained by the suppression of the adrenal gland
with high doses of steroid intake. The unfortunate
boy, was not diagnosed prenatally and presented
weeks postnatally with severe salt-losing renal
dysfunction, caused by TPHA and misdiagnosed as
salt losing CAH. The prolonged inappropriate
treatment lead to the complication of cataract,
cushingoid appearance and failure to grow. Although
all his growth parameters were below 5%, when he
presented to our institution, his height was the most
severely affected with Z score of -7.2, indicating the
effect of inappropriate steroid therapy, in addition to
the affect of the disease itself as PHA is a cause of
failure to thrive. 

Pseudo-hypoaldosteronism is a rare salt wasting
syndrome of infancy and postulated to be caused by
renal tubular in-sensitivity to mineralocorticoids. It
may be an isolated condition or may be associated
with renal diseases,6-11 prematurity18 or renal
transplantation.19  A wide variety of urologic lesions
have been reported in association with TPHA.6-11

These include both obstructive6-7 and non-obstructive
lesions such as massive vesico-uretral reflux (VUR)
usually accompanied with urinary tract infection.8 It
has been reported in children with acute
pyelonephritis.20 The most likely explanation for the
development of salt wasting in these infants is the
transient unresponsiveness of the distal renal tubules
to aldosterone.10 Increased intrarenal pressure
whether due to obstruction or reflux may be in part
responsible for the tubular dysfunction and therefore
TPHA. 

It is clear from our case and previous reported
cases6-11 that ultrasonography is the most useful tool
in the evaluation of these infants with signs and
symptoms of salt wasting. In the case discussed,
ultrasound demonstrated bilateral hydroureters and
hydronephrosis indicating obstructive uropathy,
which enabled the treating team to make the
diagnosis of TPHA.  Although similar cases have
been reported, we think it is important to report this
case in order to educate the pediatricians regarding
the importance of urine culture and ultrasound
examination in suspected cases of salt losing
nephropathy. This approach could prevent avoidable
complications and inappropriate medications.
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