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Introduction
Biallelic mutations of the CYP11B2 aldosterone synthase gene cause deficiency of aldosterone synthesis. Patients exhibit isolated 

deficiency of aldosterone biosynthesis, increased plasma renin activity, increased steroid precursors desoxycorticosterone, 

corticosterone, and 18-hydroxy-desoxycorticosterone. Clinical symptoms include salt wasting as well as poor growth. Depending 

on which of the catalytic activities of the aldosterone synthase is predominantly affected, this leads to aldosterone synthase 

deficiency type 1 or type 2 (cortocosterone methyloxidase [CMO] 1 or 2). 
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Cases
We report a single-center experience of 7 patients from 5 families diagnosed with aldosterone synthase deficiency, and characterize 

their biochemical and clinical phenotype as well as the genotype. All of them had characteristic elevation of 11-desoxy 

corticosterone and corticosterone and inadequately low aldosterone levels.  

All of them presented with failure to thrive. In 3 patients this was the main reason for hospital admission. Clinical deterioration with 

suspected sepsis with electrolyte shift was the reason for hospitalization in 3 other cases, finally turning out as salt-loosing crisis. In 

one case, diagnostic work-up was started due to an affected sibling. Newborn screening for inborn errors of metabolism was normal.

Treatment was initiated with 20-25 µg/kg fludrocortisone daily. Electrolytes and renin levels normalized within a few weeks and all 

patients showed rapid catch-up growth and weight gain. 

Patient 
(age at diagnosis)

Na+

(mmol/l) 

K+

(mmol/l) 

Renin

(ng/l)

Salt wasting

crisis

Failure to

thrive

18-OH-steroides Sequencing of

CYP11B2 gene

CMO 

1 or 2

Patient 1
(6 months)

126 6,7 34600 no yes elevated homozygous p.T185L 2

Patient 2
(0,5 months)

128 7 1940 no yes elevated homozygous p.T185L 2

Patient 3
(4 months)

133 5,6 7725 no yes low homozygous,c.1351C>T(p.L451F) 1

Patient 4
(4 months)

129 6,7 9938 yes yes low homozygous,c.1351C>T (p.L451F) 1

Patient 5
(2 months)

132 5,5 7725 yes yes low n.d. 1

Patient 6
(1 month)

120 6,6 n.d. yes yes elevated compound heterozygous c.523_525del 

(p.K175del); c1235 C>T (p.R412P)

2

Patient 7

(7 months)

136 4,8 1917 no yes n.d. homozygous c.554C>T (p.T185I) n.d. 

Tab. 1: Electrolytes, renin- and aldosterone-levels before treatment. Normal levels: renin 9,4-94,5 ng/l,  aldosterone 40-310 pg/ml; 11-DOC: 11-

desoxycorticosteron; 18-OHB: 18-hydroxy corticosteron

Conclusion
A defect in mineralocorticoid synthesis should be part of the differential diagnoses in every patient with failure to thrive and 

persistent abnormal serum electrolyte levels. 

Based on our single-centre experience, aldosterone synthase deficiency seems more frequent than expected from established 

prevalence data, which suggest a extremely rare frequency of <1:1.000.000. 

References
M. H. Bassett et al. The regulation of aldosterone synthase expression. Molecular and Cellular Endocrinology. 217 (1-2): 67–74, 2004. 

T. Klomchan et al. Novel CYP11B2 mutation causing aldosterone synthase (P450c11AS) deficiency. European Journal of Pediatrics. 2012171 (10): 1559–1562, 2012. 

E. Kondo et al. Two novel mutations of the CYP11B2 gene in a Japanese patient with aldosterone deficiency type 1. Endocrine Journal. 60 (1): 51–55, 2013. 

Li N et al. Novel mutations in the CYP11B2 gene causing aldosterone synthase deficiency. Mol Med Rep. 2016 Apr;13(4):3127-32.

W. Miller. Mechanisms in Endocrinology: Rare defects in adrenal steroidogenesis. Eur J Endocrinol 2018 Sep ;179(3):R125-R141.

E. Mornet et al. White. Characterization of two genes encoding human steroid 11β-hydroxylase (P-450(11β)).The Journal of Biological Chemistry 264 (35): 20961–20967, 1989. 

Nguyen HH et al: Five novel mutations in CYP11B2 gene detected in patients with aldosterone synthase deficiency type I: Functional characterization and structural analyses. Mol Genet Metab. 100:357–364. 2010. 

Ben Charfeddine I et al. Two novel CYP11B1 mutations in congenital adrenal hyperplasia due to steroid 11β hydroxylase deficiency in a Tunisian family. Gen Comp Endocrinol. 2012 Feb 1;175(3):514-8.

P. C. White, Aldesterone synthase deficiency and related disorder. Molecular and Cellular Endocrinology, 18187, 2004. 

www.orpha.net, ORPHA:99764, retrieved 23 Sept 2018. 

404--P3
Katharina Foertsch DOI: 10.3252/pso.eu.57ESPE.2018

Adrenals and HPA Axis


