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Letter to the Editor

A case report of apparent mineralocorticoid excess,
with nephrological and neurological symptoms
since birth, and with a new probably pathogenic

variant in HSD11B2 gene

A proposito de un caso de exceso aparente de mineralocorticoides,
con clinica nefrolégica y neurolégica desde el nacimiento, y con
nueva variante probablemente patogénica en gen HSD11B2

Apparent mineralocorticoid excess (AME) is a rare form of
pseudohyperaldosteronism characterised by early hyperten-
sion, hypokalaemia, metabolic alkalosis and low levels of
renin and aldosterone, due to low or no activity of the enzyme
11-beta-HSD2.!

This was a male who, after a full-term caesarean section,
required advanced cardiopulmonary resuscitation. Newborn
weight percentile less than 3. Healthy, non-consanguineous
parents. He presented with severe neonatal pulmonary hyper-
tension. On the sixth day, myoclonus and epileptiform
electroencephalographic signs were observed, for which the
patientreceived phenobarbital. Due to the patient’s high blood
pressure, he was started on nifedipine in the first week of life.
With signs of heart failure, digoxin, furosemide and potassium
were added after 18 days.

At 13 and 18 months of age, he presented with seizures
in the context of fever. At age 16 months, sustained
hypokalaemia (K 2.2 mEq/l) with metabolic alkalosis (pH 7.49,
HCOs 33.1mmol/l and BE 10.5mmol/l) and arterial hyper-
tension with inhibition of plasma renin (Ong/ml/h) and
aldosterone (22 pg/ml) raised suspicion of Liddle’s syndrome
(LS), owing to which treatment with amiloride was started.
At age 19 months he suffered his first afebrile seizure and was
prescribed valproic acid. Despite treatment, the frequency and
type of seizure increased at 22 months. Dravet syndrome spec-
trum was suspected and topiramate was added, resulting in
seizure remission.

DOI of original article:
https://doi.org/10.1016/j.nefro.2024.05.011.

At11years of age, a genetic study was performed, detecting
a heterozygous variant p.Glu197Lys (c.589G> A) in exon 3 of
the SCNN1G gene, one of the most frequently associated with
LS.! This nucleotide change had previously been described as a
variant associated with the development of LS with autosomal
dominant inheritance. The mother, asymptomatic to date, is a
carrier of the variant. In a subsequent database review (LOVD,
ClinVar, VarSome), this variant was classified as benign.

At 16 years of age, the study was expanded with trio-exome
sequencing, identifying a homozygous variant in the HSD11B2
gene ¢.176.196delinsTCCAGCC; p.(Ala59Valfs*28) in exon 1 of
chromosome 16q22. Variants in HSD11B2 are associated, with
an autosomal recessive inheritance pattern, with AME.>? This
variant has not previously been reported in the literature or in
population databases (gnomAD) and is classified as probably
pathogenic.Parents are carriers of the mutation.

A hemizygous variant is also detected in the TBC1D8B gene
¢.126dupC; p.(Thr43Hisfs*9) on chromosome Xq22 associated
with nephrotic syndrome type 20, probably pathogenic, with-
out presenting with corresponding symptoms.>

Amlodipine was required at 12 years of age, with progres-
sive increase in dose, replacing amiloride with spironolactone
after genetic diagnosis. The latest ultrasound scans show
hyperechoic kidneys, with decreased corticomedullary dif-
ferentiation, without lithiasis. The patient intermittently
presents with high-limit urinary calcium, owing to which
initiation of thiazides will be considered. During follow-up,
adequate height development was evident, but weight and
head circumference at birth and in the first months of life
were below the 3rd percentile. At 17 years of age, follow-up
was required in nephrology, neurology (intellectual disability,
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language disorder and executive dysfunction) and cardiology
(mild aortic insufficiency and aortic root ectasia).

Reviewing the literature, Leventoglu et al.*> describe a case
of a patient with AME associated, as in our case, with low birth
weight and cardiological problems. Their patient also pre-
sented with dysmorphic features and a pathogenic variant in
the SMARCA4 gene consistent with Coffin-Siris syndrome was
identified. Our patient had no associated dysmorphic features
on examination, nor a pathogenic variant in the SMARCA4
gene.

To date, just over a hundred cases of AME have been
described, with more than 50 different variants in the HSD11B2
gene.® Most are located in exons 3-5, but in our patient it is
located in exon 1. The different clinical and analytical pre-
sentation can be explained by the presence of a classic and a
non-classic form.”#

No association has been identified between LS, AME and
the development of epilepsy, but there is a reported case of a
variant in exon 5 of the HSD11B2 gene and seizures.’

Although the abolition of 11-beta-HSD2 leads to abnor-
mal cortisol metabolism and decreased urinary metabolites,?
subjects with AME may have a normal serum cortisol concen-
tration, since its prolonged half-life may lead to low cortisol
secretion by regulation of the hypothalamic-pituitary-adrenal
axis.® Our patient had normal cortisol levels (8.79-14.6 ng/dl).
There are no data available on cortisone or urinary metabo-
lites.

Amiloride, triamterene, spironolactone or eplerenone and,
occasionally, dexamethasone are used as treatment.'? They
may initially require potassium. Thiazides are recommended
in subjects with hypercalciuria or nephrocalcinosis.

Multidisciplinary monitoring of complex patients is neces-
sary, and the diagnosis must be reconsidered in the face of
progressive changes. Nowadays, properly interpreted genetic
studies can provide aetiological diagnoses, allowing for early
treatment to improve patient outcomes.

Funding

This study received no specific funding from public, private or
non-profit organisations.

REFERENCES

1. Rodriguez Soriano J. Tubulopatias renales hereditarias: de la
clinica a la biologia molecular. Nefrologia. 2003;23:77-8.

2. Mune T, Rogerson FM, Nikkila H, Agarwal AK, White PC.
Human hypertension caused by mutations in the kidney
isozyme of 11 beta-hydroxysteroid dehydrogenase. Nat
Genet. 1995;10:394-9, http://dx.doi.org/10.1038/ng0895-394.

3. Kampf LL, Schneider R, Gerstner L, Thiinauer R, Chen M,
Helmstéadter M, et al. TBC1D8B mutations implicate
RAB11-dependent vesicular trafficking in the pathogenesis of
nephrotic syndrome. ] Am Soc Nephrol. 2019;30:2338-53,
http://dx.doi.org/10.1681/asn.2019040414.

4. Leventoglu E, Déger E, Buylikkaragdz B, Nalcac S, Oner G,
Alpman BN, et al. Late onset hypertension in a child with
growth retardation: questions. Pediatr Nephrol.
2022;37:2337-9, http://dx.doi.org/10.1007/s00467-022-05491-8.

5. Leventoglu E, Doger E, Biiylikkaragoz B, Nalgaci S, Oner G,
Alpman BN, et al. Late-onset hypertension in a child with
growth retardation: answers. Pediatr Nephrol. 2022;37:2341-5,
http://dx.doi.org/10.1007/s00467-022-05510-8.

6. Lu YT, Zhang D, Zhang QY, Zhou ZM, Yang KQ, Zhou XL, et al.
Apparent mineralocorticoid excess: comprehensive overview
of molecular genetics. ] Transl Med. 2022;20:500,
http://dx.doi.org/10.1186/s12967-022-03698-9.

7. Li A, Tedde R, Krozowski ZS, Pala A, Li KX, Shackleton CH,
et al. Molecular basis for hypertension in the “type II variant”
of apparent mineralocorticoid excess. Am ] Hum Genet.
1998;63:370-9, http://dx.doi.org/10.1086/301955.

8. Ulick S, Kodama T, Gunczler P, Zanconato G, Ramirez LC,
Wolfgang R, et al. A syndrome of apparent mineralocorticoid
excess associated with defects in the peripheral metabolism
of cortisol. J Clin Endocrinol Metab. 1979;49:757-64,
http://dx.doi.org/10.1210/jcem-49-5-757.

9. Yadav M, Aditi S, Hari P, Bagga A. Impaired distal tubular
acidification, renal cysts and nephrocalcinosis in monogenic
hypertension. Indian J Pediatr. 2021;88:579-81,
http://dx.doi.org/10.1007/s12098-020-03516-4.

10. Young WF. Apparent mineralocorticoid excess syndromes
(including chronic licorice ingestion). En: UpToDate, Sterns
RH (Ed), UpToDate, Forman JP [Accessed 10 January 2024].
Available from:
https://www.uptodate.com/contents/apparent-mineral
ocorticoid-excess-syndromes-including-chronic-licorice
-ingestion?search=mineralocorticoid%20excess%20syndrome
&source=search_result&selectedTitle=1%7E120&usage_type
=default&display_rank=1.

Cristina Herndndez Tejedor®*, Yolanda Romero Salas®,
Maria Dolores Miramar Gallart€,

Alberto José Bringola Monux?, Maria José Sanchez Malo?,
José Luis Pefia Segurad

a Servicio de Pediatria, Hospital Universitario Miguel Servet,
Zaragoza, Spain

b Seccién de Nefrologia Pedidtrica, Servicio de Pediatria, Hospital
Universitario Miguel Servet, Zaragoza, Spain

€ Seccién de Genética Clinica, Servicio de Bioquimica Clinica,
Hospital Universitario Miguel Servet, Zaragoza, Spain

d Seccién de Neuropediatria, Servicio de Pediatria, Hospital
Universitario Miguel Servet, Zaragoza, Spain

* Corresponding author.
E-mail address: cristinahernandeztejedor@gmail.com
(C. Herndndez Tejedor).

2013-2514/© 2024 Published by Elsevier Espania, S.L.U. on
behalf of Sociedad Espafiola de Nefrologia. This is an
open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
https://doi.org/10.1016/j.nefroe.2024.11.025


http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00228-1/sbref0005
dx.doi.org/10.1038/ng0895-394
dx.doi.org/10.1681/asn.2019040414
dx.doi.org/10.1007/s00467-022-05491-8
dx.doi.org/10.1007/s00467-022-05510-8
dx.doi.org/10.1186/s12967-022-03698-9
dx.doi.org/10.1086/301955
dx.doi.org/10.1210/jcem-49-5-757
dx.doi.org/10.1007/s12098-020-03516-4
https://www.uptodate.com/contents/apparent-mineralocorticoid-excess-syndromes-including-chronic-licorice-ingestion?search=mineralocorticoid excess syndrome&amp;source=search_result&amp;selectedTitle=1%7E120&amp;usage_type=default&amp;display_rank=1
https://www.uptodate.com/contents/apparent-mineralocorticoid-excess-syndromes-including-chronic-licorice-ingestion?search=mineralocorticoid excess syndrome&amp;source=search_result&amp;selectedTitle=1%7E120&amp;usage_type=default&amp;display_rank=1
https://www.uptodate.com/contents/apparent-mineralocorticoid-excess-syndromes-including-chronic-licorice-ingestion?search=mineralocorticoid excess syndrome&amp;source=search_result&amp;selectedTitle=1%7E120&amp;usage_type=default&amp;display_rank=1
https://www.uptodate.com/contents/apparent-mineralocorticoid-excess-syndromes-including-chronic-licorice-ingestion?search=mineralocorticoid excess syndrome&amp;source=search_result&amp;selectedTitle=1%7E120&amp;usage_type=default&amp;display_rank=1
https://www.uptodate.com/contents/apparent-mineralocorticoid-excess-syndromes-including-chronic-licorice-ingestion?search=mineralocorticoid excess syndrome&amp;source=search_result&amp;selectedTitle=1%7E120&amp;usage_type=default&amp;display_rank=1
mailto:cristinahernandeztejedor@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefroe.2024.11.025

	A case report of apparent mineralocorticoid excess, with nephrological and neurological symptoms since birth, and with a n...
	Funding

	References

