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Abstract - Laboratory investigations showed concurrent activation of the renin-angiotensin-aldosterone system 

(RAAS) and hypothalamic-pituitary-adrenal (HPA) in a two-month-old boy infant. Plasma renin was found to 

be markedly elevated (374.00 uIU/mL; reference: 4.4–46.1 uIU/mL), serum aldosterone was found to be 

markedly elevated (93.2 ng/dL; reference: 2.52–39.2 ng/dL), serum cortisol was found to be low normal 

(154.80 nmol/L; reference: 171–536 nmol/L) and plasma ACTH was found to be markedly elevated (185.50 

pg/mL; reference: 6–58 pg/mL). This hormonal pattern raises concern for congenital adrenal hyperplasia 

(CAH), primary or secondary adrenal insufficiency with compensatory RAAS activation, or a concomitant 

disorder affecting both axes. This case illustrates the diagnostic challenge of dysregulation of the adrenal and 

renal axis in early infancy. 
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Introduction 

Two major regulatory axes involved in blood pressure homeostasis and stress response are the renin-

angiotensin-aldosterone system (RAAS) and the hypothalamic-pituitary-adrenal (HPA) axis. Both axes show 

significant developmental maturation during the neonatal and early-infancy periods. Simultaneous 

dysregulation of both axes is a rare and clinically challenging presentation. Isolated hyperaldosteronism, 

isolated hypercortisolism, and isolated adrenal insufficiency are well described entities. The combination of 

markedly elevated renin, aldosterone and ACTH with suppressed cortisol levels in a 2-month-old infant is a 

very unusual diagnostic picture. Such a pattern may reflect congenital adrenal hyperplasia (CAH) with salt-
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wasting, secondary adrenal insufficiency with compensatory RAAS upregulation, bilateral adrenal dysgenesis, 

or a primary renal tubular disorder.  

Demographics of Patients and clinical symptoms 

The age of patient is 2 months boy, (approx. 8 weeks). A two-month-old infant is referred for endocrinological 

evaluation following the discovery of abnormal laboratory findings. The exact clinical picture, including 

feeding history, pattern of weight gain, presence of ambiguous genitalia, episodes of vomiting, dehydration, or 

electrolyte disturbances, should be noted and correlated with the biochemical data presented here. The 

hormonal profile obtained at evaluation is described below. 

Studies in the Laboratory 

The following hormonal panel was obtained during the endocrine workup: Results are compared with standard 

adult reference ranges. Definitive clinical interpretation should be made using age-specific neonatal reference 

intervals. 

Biomarker 
Patient 

Value 
Reference Range Interpretation 

Renin (Plasma) 
374.00 

uIU/mL 

Standing: 4.4–46.1 

uIU/mL Supine: 2.8–

39.9 uIU/mL 

↑↑ markedly elevated 

Aldosterone 

(Serum) 
93.2 ng/dL 

Standing: 2.52–39.2 

ng/dL Supine: 1.76–

23.2 ng/dL 

↑↑ markedly elevated 

Cortisol (Serum) 
154.80 

nmol/L 

AM (07:00–10:00): 

171–536 nmol/L PM 

(16:00–20:00): 64–340 

nmol/L 

↓ low-normal / below am 

reference range 

ACTH (Plasma) 
185.50 

pg/mL 
6–58 pg/mL ↑↑ markedly elevated 

Note: Values marked in (↑↑) indicate significant elevation above the upper limit of normal. Values marked 

with (↓) indicate below or at the lower limit of the normal reference range.  

Hormonal Profile Analysis 

Renin (Plasma: 374.00 uIU/mL) 

Plasma renin activity is markedly elevated to about 8-10 times the upper limit of the adult reference range (4.4-

46.1 uIU/mL standing). Increased renin in an infant: (1) decreased effective circulating volume with 

appropriate RAAS activation (salt wasting in adrenal insufficiency or CAH); (2) a primary renal disorder 

stimulating renin secretion; (3) renal artery stenosis. In view of the concomitant findings, a salt-wasting 

aetiology is highly suspected. 
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Aldosterone (Serum): 93.2 ng/dL 

Serum aldosterone is markedly elevated (approximately 2-4 times the upper limit of normal for an adult of 39.2 

ng/dL standing). The simultaneous elevation of both renin and aldosterone is consistent with secondary 

hyperaldosteronism, where elevated renin levels drive aldosterone production. This is in contrast to primary 

hyperaldosteronism (Conn syndrome), where renin would usually be suppressed. This pattern is most 

consistent with the mineralocorticoid-deficient, salt-wasting form of CAH in infancy. 

Cortisol (Serum: 154.80 nmol/L)  

 

Serum cortisol of 154.80 nmol/L is below the lower limit of the morning reference range (171–536 nmol/L), 

suggestive of relative or absolute cortisol deficiency. This dissociation with markedly elevated ACTH is 

indicative of primary adrenal failure of cortisol synthesis with compensatory pituitary drive, a feature of 

primary adrenal insufficiency or enzymatic defects of cortisol biosynthesis such as 21-hydroxylase deficiency. 

 

ACTH (Plasma: 185.50 pg/mL).  

 

Plasma ACTH is markedly elevated, approximately three times the upper limit of normal (6–58 pg/mL). An 

elevated ACTH with low-normal cortisol is diagnostic of primary adrenal insufficiency or an enzymatic block 

in the cortisol synthetic pathway. The pituitary is correctly responding to the lack of cortisol feedback by 

making more ACTH. In congenital adrenal hyperplasia, increased ACTH also stimulates an accumulation of 

adrenal androgen precursors, which could cause virilisation. 

 

Differential Diagnosis  

 

The differential diagnoses suggested by the hormonal profile are, in decreasing order of likelihood: 

Congenital Adrenal Hyperplasia (CAH), Hydroxylase Deficiency.  

In neonates, the classic salt-wasting form of 21-hydroxylase deficiency is characterised by low cortisol, 

markedly elevated ACTH, low aldosterone mineralocorticoid activity (or initially elevated as compensation), 

elevated renin, and in females virilisation. The hormonal pattern is very consistent here. Diagnosis would 

require serum 17-hydroxyprogesterone (17-OHP) levels, which would be markedly elevated. 

 

Congenital adrenal hyperplasia, 11β-hydroxylase deficiency. 

 

This variant causes cortisol deficiency with increased ACTH but typically presents with hypertension due to 

accumulation of 11 deoxycorticosterone, a mineralocorticoid. This is less consistent with the current profile, 

as renin is usually suppressed. 

 

Primary Adrenal Insufficiency (Addison’s Disease or Adrenal Dysgenesis) 

 

Combined cortisol deficiency and RAAS activation could also be caused by congenital adrenal hypoplasia or 

dysgenesis, but this is less common and may be associated with other electrolyte abnormalities. ACTH receptor 

mutations (familial glucocorticoid deficiency) are less consistent and usually spare the mineralocorticoid axis. 

Compensatory RAAS Activation in Secondary/Tertiary Adrenal Insufficiency. Central causes of adrenal 

insufficiency are less likely to cause this degree of RAAS activation but should still be considered, especially 

if there is associated sodium and volume depletion. 
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Clinical Significance and Management Considerations  

 

This case emphasises the clinical importance of simultaneous evaluation of both adrenal axes in infants with 

nonspecific manifestations of adrenal insufficiency. Concurrent dysregulation of the RAAS and HPA axis in a 

2-month-old infant presents significant short term risk, including adrenal crisis, severe hyponatraemia, 

hyperkalaemia, hypoglycaemia and cardiovascular instability. Early diagnosis and start of hormone 

replacement therapy are critical to prevent life-threatening adrenal crisis and support normal 

neurodevelopmental outcomes. 

 

Conclusion 

 

The patient  2 month old infant with a striking hormonal profile with markedly elevated plasma renin, markedly 

elevated serum aldosterone, low normal serum cortisol, and markedly elevated ACTH explain the activation 

of the RAAS and HPA axis is highly suggestive of congenital adrenal hyperplasia. Biochemical confirmation 

and initiation of hormone replacement therapy are indicated. This case highlights the diagnostic and therapeutic 

challenges of combined adrenal axis dysfunction in early infancy and the importance of complete hormonal 

profiling in the neonatal period. 
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