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Abstract
Pseudohypoaldosteronism type 1 (PHA1) is a rare, heterogeneous group of disorders characterized by
resistance to aldosterone action. We report the case of a 17-day-old Saudi female infant who presented on
the third day of life with persistent hyperkalemia, hyponatremia, and metabolic acidosis. Initial evaluation
for congenital adrenal hyperplasia was unremarkable. Genetic testing confirmed a novel homozygous variant
(c.1522C>T p.(Arg508) chr 12:6458147 in SCNN1 A) in the SCNN1A gene, consistent with the diagnosis of
PHA1B, a genetically confirmed subtype of PHA1. Prompt recognition and management of electrolyte
disturbances are crucial in these neonates to prevent life-threatening complications.
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Introduction
Pseudohypoaldosteronism type 1 (PHA1) is an uncommon inherited disorder resulting from end-organ
resistance to the biological activity of aldosterone. There are two main forms of PHA1: renal and generalized
[1,2]. Due to the rarity of this condition, the majority of published literature comprises scattered case reports
or small case series. Herein, we report the case of a Saudi female infant with PHA1B, a genetically confirmed
subtype of PHA1.

Case Presentation
A 17-day-old Saudi female infant, the product of a 39-week gestation born to consanguineous parents, was
referred to our hospital with persistent hyperkalemia (potassium=9 mmol/L) and hyponatremia
(sodium=126 mmol/L). Her symptoms started on the third day of life with vomiting, poor feeding, and
decreased activity. She required mechanical ventilation and peritoneal dialysis at the referring hospital
before transfer to our center for further management and evaluation by a pediatric endocrinologist.

On presentation, the infant appeared severely ill and dehydrated, with pale skin and poor perfusion
(capillary refill time=3 s). Her genitalia were normal, and there was no hyperpigmentation. Aggressive
management of the electrolyte imbalance and dehydration was initiated, including intravenous normal
saline, sodium bicarbonate, calcium gluconate, salbutamol nebulizers, and a glucose-insulin infusion.

As seen in Table 1, hormonal studies showed normal baseline early-morning cortisol (220 nmol/L), 17-
hydroxyprogesterone (5.6 ng/mL), and adrenocorticotropic hormone (ACTH, 21.9 pg/mL) levels. However,
her aldosterone level was elevated (100 ng/dL). Her ACTH stimulation test was normal, and an abdominal
ultrasound revealed normal adrenal glands. These findings helped to rule out congenital adrenal
hyperplasia.
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Laboratory Test Patient’s Value Normal Range (Neonatal)

Potassium (K+) 9mmol/L 3.5–5.5 mmol/L

Sodium (Na+) 126 mmol/L 135–145 mmol/L

Cortisol 220 nmol/L 140–690 nmol/L

17-hydroxyprogesterone 5.6 ng/mL 0.7–9.0 ng/mL

ACTH 21.9 ng/mL 10–46 pg/mL

Aldosterone 100 ng/dL 10–60 ng/dL

TABLE 1: Laboratory test results for the patient
ACTH: Adrenocorticotropic hormone

Whole exome sequencing identified a novel homozygous variant (c.1522C>T p.(Arg508) chr 12:6458147 in
SCNN1 A) in the SCNN1A gene, confirming the diagnosis of PHA1B. This variant is found in 0.0033% of the
overall population and has not been previously reported in the literature.

The patient’s condition was successfully stabilized in the pediatric intensive care unit. Her serum sodium
and potassium levels were normalized. During inpatient admission, the patient required administration of
the following crucial medications: 3% sodium chloride solution, sodium bicarbonate, calcium resonium, and
fludrocortisone. The patient exhibited an excellent therapeutic response without the development of any
complications. A nasogastric tube was required to facilitate enteral feeding and provision of oral
supplements.

Following one month of inpatient management, the patient was discharged and returned home in an
excellent state of health. The discharge medication regimen consisted of 3% sodium chloride solution 7 mL
administered orally via the nasogastric tube every 4 h, calcium resonium 1 gram orally twice daily, and
fludrocortisone 0.3 mg orally once daily. An outpatient endocrinology clinic follow-up appointment was
scheduled for six weeks post-discharge.

At the endocrinology clinic visit, the patient’s overall clinical condition was found to be stable, with normal
vital signs and serum electrolyte levels. The patient continued to attend regular follow-up appointments in
the endocrinology clinic every 2-3 months until 2.5 years of age. During this period, the patient’s weight
increased from the initial 3 kg at first admission to 8.7 kg at the last clinic visit. The patient was subsequently
lost to follow-up and did not continue to come to our clinic regularly. Her current age is five years old.

Since discharge from the initial hospitalization, the patient was intermittently brought to the emergency
department for episodes of vomiting, intolerance to oral feeding and supplements, and febrile illnesses.
These intercurrent events were managed with intravenous fluid resuscitation, intravenous antibiotic
therapy, pantoprazole, and targeted correction of any hyperkalemia or hyponatremia using dextrose 5% in
normal saline, calcium gluconate, Ventolin nebulization, insulin/dextrose infusion, and intravenous sodium
supplementation. The patient responded rapidly to this comprehensive management and was consistently
discharged in an excellent state of health.

Overall, the patient’s response to the comprehensive treatment regimen was outstanding, and the clinical
outcome was generally very favorable. However, significant challenges remained, including failure to thrive,
intolerance to oral supplements, and recurrent electrolyte disturbances precipitated by intercurrent
illnesses, necessitating close clinical monitoring and follow-up care.

Discussion
PHA1 is a rare genetic disorder characterized by end-organ resistance to aldosterone, leading to severe
electrolyte imbalances that can be life-threatening if not promptly recognized and managed [1,2].
Hyperkalemia, a hallmark of PHA1, is a serious metabolic derangement that can result in fatal cardiac
arrhythmias [3]. Moreover, hyperkalemia has been widely documented as a major contributing factor in
sudden infant death syndrome [4]. Timely identification and aggressive management of hyperkalemia are
crucial life-saving therapeutic strategies.

An amalgamation of hyponatremia, hyperkalemia, and metabolic acidosis may indicate underlying adrenal
insufficiency, and therapy with corticosteroids can provide a tangible response [5]. However, in cases where
the response to corticosteroid therapy is not beneficial or the clinical presentation is unusual, peripheral
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resistance to aldosterone should be highly considered [6,7].

PHA1 is a clinical disorder characterized by obvious insensitivity of the renal tubules to aldosterone activity.
PHA1 comes in two forms: renal and generalized [1,2]. These forms differ in their genetic basis and clinical
manifestations.

The renal form of PHA1 is inherited in an autosomal-dominant manner. The underlying genetic alteration
involves a heterozygous mutation in the mineralocorticoid receptor gene, NR3C2, located on chromosome 4
[1,2]. Clinically, newborns with the renal form of PHA1 may be asymptomatic, and the condition may be
diagnosed by detecting high aldosterone serum concentrations in patients with salt-wasting renal diseases.
However, the condition often manifests with vomiting, dehydration, and failure to thrive during early
infancy. Hyperkalemia is generally not severe, and it can be effectively managed with sodium
supplementation. The renal form of PHA1 tends to improve with age, and the prognosis is generally
favorable. Nonetheless, significant mortality has been reported in some cases [8].

The generalized form of PHA1 is inherited in an autosomal-recessive manner. The underlying genetic
alterations involve mutations in the epithelial sodium channel subunit genes SCNN1A (chromosome 12) or
SCNN1B and SCNN1G (chromosome 16) [1,2]. Newborns with the generalized form typically experience
dramatic electrolyte imbalances, severe dehydration, and potentially cardiovascular failure. Unlike the renal
form, the generalized form is characterized by aldosterone resistance affecting not only the renal tubules but
also other body organs. Common features include chronic and progressive recurrent pulmonary infections,
wheezing, sodium wasting through salivary glands and skin sweat, and recurrent skin infections. The
clinical presentation of the generalized form may resemble and be misinterpreted as cystic fibrosis. The
prognosis of the generalized form is very poor, and newborns often suffer the consequences of recurrent
life-threatening salt-wasting incidents.

Prompt and accurate diagnosis of PHA1 is crucial. The laboratory profile typically includes increased
aldosterone, renin, serum potassium, and urinary sodium levels, as well as decreased serum sodium and
urinary potassium levels, which establishes the diagnosis of PHA1 from a clinical perspective [1,2,6,7].
Genetic analysis is required to differentiate between the renal and generalized forms of PHA1 and confirm
the diagnosis.

Differential diagnosis of PHA1 includes a wide array of adrenal diseases, such as adrenal hypoplasia and
congenital adrenal hyperplasia [2]. Therefore, laboratory testing of serum cortisol, serum 17-
hydroxyprogesterone, and urinary steroid concentrations is essential. Additionally, a temporary and
transient form of PHA, known as PHA type 3, can occur due to underlying renal congenital anomalies or
ongoing urinary tract infections, warranting ultrasound studies of the renal system and urine culture
[1,9,10].

Management of PHA1 is largely guided by the type of form involved (i.e., renal or generalized).

Management of the renal form often involves adequate rehydration, electrolyte correction, potassium
exchange resin, and sodium supplementation. These requirements typically decrease with age, usually
beyond two years of age.

The generalized form of PHA1 is often associated with worse outcomes and requires more aggressive fluid-
electrolyte supplementation. Enteral feeding and intravenous routes may become necessary during the
course of therapy. Unfortunately, treatment for the generalized form is typically lifelong. In patients with
cardiovascular collapse, indomethacin and thiazide diuretics may be administered.

Conclusions
PHA1, especially the autosomal recessive generalized form, is a potentially life-threatening disorder in
neonates. Early diagnosis with a high index of suspicion and prompt management are essential. In such
cases, congenital adrenal hyperplasia should be ruled out, and genetic studies can provide accurate
diagnosis, facilitate genetic counseling, and enhance understanding of the pathogenesis of PHA1.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Ali Alquraishi

Acquisition, analysis, or interpretation of data:  Ali Alquraishi, Abdullah Alshahrany , Badriah G.
Alasmari, Ashwaq Hommadi, Mohammed Alomari

 

2024 Alquraishi et al. Cureus 16(8): e67165. DOI 10.7759/cureus.67165 3 of 4

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Drafting of the manuscript:  Ali Alquraishi

Critical review of the manuscript for important intellectual content:  Ali Alquraishi, Abdullah
Alshahrany , Badriah G. Alasmari, Ashwaq Hommadi, Mohammed Alomari

Supervision:  Ali Alquraishi

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Riepe FG: Clinical and molecular features of type 1 pseudohypoaldosteronism . Horm Res. 2009, 72:1-9.

10.1159/000224334
2. Amin N, Alvi NS, Barth JH, et al.: Pseudohypoaldosteronism type 1: clinical features and management in

infancy. Endocrinol Diabetes Metab Case Rep. 2013, 2013:130010. 10.1530/EDM-13-0010
3. Yaseen H: Nonoliguric hyperkalemia in neonates: a case-controlled study . Am J Perinatol. 2009, 26:185-9.

10.1055/s-0028-1103026
4. Lewis JM, Ganick DJ: Initial laboratory evaluation of infants with 'presumed near-miss' sudden infant death

syndrome. Am J Dis Child. 1986, 140:484-6. 10.1001/archpedi.1986.02140190094035
5. Saravanapandian N, Paul S, Matthai J: Pseudohypoaldosteronism type 1: a rare cause of severe

dyselectrolytemia and cardiovascular collapse in neonates. J Clin Neonatol. 2012, 1:224-6. 10.4103/2249-
4847.106007

6. Giapros VI, Tsatsoulis AA, Drougia EA, Kollios KD, Siomou EC, Andronikou SK: Rare causes of acute
hyperkalemia in the 1st week of life. Three case reports. Pediatr Nephrol. 2004, 19:1046-9. 10.1007/s00467-
004-1500-6

7. Belot A, Ranchin B, Fichtner C, et al.: Pseudohypoaldosteronisms, report on a 10-patient series . Nephrol
Dial Transplant. 2008, 23:1636-41. 10.1093/ndt/gfm862

8. Geller DS, Zhang J, Zennaro MC, et al.: Autosomal dominant pseudohypoaldosteronism type 1: mechanisms,
evidence for neonatal lethality, and phenotypic expression in adults. J Am Soc Nephrol. 2006, 17:1429-36.
10.1681/ASN.2005111188

9. Tütüncüler F, Günöz H, Bas F, Bundak R, Saka N, Neyzi O: Transient pseudohypoaldosteronism in an infant
with urinary tract anomaly. Pediatr Int. 2004, 46:618-20. 10.1111/j.1442-200x.2004.01937.x

10. Watanabe T: Hyponatremia and hyperkalemia in infants with acute pyelonephritis . Pediatr Nephrol. 2004,
19:361-2. 10.1007/s00467-003-1393-9

 

2024 Alquraishi et al. Cureus 16(8): e67165. DOI 10.7759/cureus.67165 4 of 4

https://dx.doi.org/10.1159/000224334?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000224334?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1530/EDM-13-0010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1530/EDM-13-0010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0028-1103026?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0028-1103026?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archpedi.1986.02140190094035?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archpedi.1986.02140190094035?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/2249-4847.106007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/2249-4847.106007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00467-004-1500-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00467-004-1500-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ndt/gfm862?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ndt/gfm862?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1681/ASN.2005111188?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1681/ASN.2005111188?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1442-200x.2004.01937.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1442-200x.2004.01937.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00467-003-1393-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00467-003-1393-9?utm_medium=email&utm_source=transaction

	Pseudohypoaldosteronism Type 1b in a Saudi Female Infant Due to Homozygous Variant Gene Mutation in SCNN1A: A Case Report
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Laboratory test results for the patient

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


