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Abstract

Syndrome of inappropriate antidiuresis (SIAD) results in hypona-
tremia, low plasma osmolality, euvolemia and inappropriately con-
centrated urine with high sodium excretion. In most cases, there is
an inappropriate secretion of arginine vasopressin (AVP); however,
in a minority of cases, there is a gain-of-function mutation in the AVP
receptor 2 -nephrogenic SIAD. We pretend to describe an interesting
nephrogenic SIAD case caused by a pathogenic variant c.409C>T
p.(Arg137Cys) in hemizygosity in the AVPR2 gene.
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Introduction

Water balance depends on the intact thirst mechanism, which is
mediated by the hypothalamus, and on the regulation of kidney water
loss, mediated by arginine vasopressin (AVP), sometimes referred to
as antidiuretic hormone [1]. Disorders in water balance may com-
promise homeostasis [1]. Diabetes insipidus (DI) is the result of a
deficiency of AVP caused by a lesion in the hypothalamus (central DI)
or by an inactivating mutation in the AVP receptor 2 (AVPR2) in the
renal collecting duct (nephrogenic DI). Usually, the clinical manifes-
tations include polyuria, polydipsia and hypernatremia. In opposition,
the syndrome of inappropriate antidiuresis (SIAD) results in hypo-
natremia (<135 mmol/L), low plasma osmolality (<275 mOsm/kg),
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euvolemia and inappropriately concentrated urine (>100 mmOsm/
kg) with high sodium excretion (> 40 mmol/L [2-6]. It is considered
to be a diagnosis of exclusion, once it requires euvolemia without
renal, thyroid or adrenal insufficiency or recent use of diuretic drug
[1,2,5,6]. Causes of SIAD include malignancy, pulmonary or neuro-
logic disorders, some drugs, pain and nausea, among others [2,5]. In
most cases there is an inappropriate secretion of AVP, however in 10-
20% of patients AVP release is suppressed — SIAD type D, in which
the inappropriate antidiuresis is independent of AVP [2,7], due to
secretion of an unidentified antidiuretic substance from tumor cells
or due to nephrogenic SIAD (NSIAD) [6]. NSIAD is caused by gain-
of-function mutations in the gene encoding AVPR2 on chromosome
Xq28[2,6]. Until 2023, a total of 59 cases of NSIAD from 23 families
were reported by Tong HF et al, Mammadova J et al. and Gavryutina |
et al, 20 of which were diagnosed in pediatric age [2,4,8]. We pretend
to describe an interesting case of nephrogenic SIAD.

Case report

A boy, the son of non-consanguineous parents, followed in a
neurodevelopment consultation since he was five months old due
to delayed psychomotor development, axial hypotonia and minor
dysmorphisms. At two years of age, an analytical evaluation was
performed. It revealed hyponatremia of 122 mEq/L (reference val-
ue 135-145 mEq/L), as well as low plasma osmolarity (250 mOsm/
kg) and increased urinary osmolarity (1240 mOsmol/kg) with high
sodium excretion (59 mEq/L). He had a normal concentration of po-
tassium and bicarbonate and was clinically euvolemic, with normal
blood pressure and heart rate. At this time, the AVP level was not
measured. There was no history of polydipsia, chronic diarrhoea, or
usual drug therapy, including diuretics. Family history was irrelevant.
Renal, thyroid and adrenal function were normal. He also performed
a brain magnetic resonance and a chest radiography that showed no
significant alterations. The kidney ultrasound was also normal. At that
time, he started 20% sodium chloride supplementation (4,5 mEq/kg/
day of sodium, four times a day) and fluid restriction, with an im-
provement in neurodevelopment (especially in locomotor and speech
and hearing areas). The AVP level was measured after the initiation
of sodium supplementation and fluid restriction, and was normal (4,8
pg/mL) at that point. The genetic study was performed and revealed
a pathogenic variant ¢.409C>T p.(Arg137Cys) in hemizygosity in the
AVPR?2 gene, which confirms the diagnosis of nephrogenic syndrome
of inappropriate antidiuresis.

Discussion

Nephrogenic syndrome of inappropriate antidiuresis (NSAID,
ORPHA:93606) is a very rare X-linked disease presenting with hy-
ponatremia, hyposmolarity, euvolemia, inappropriately concentrat-
ed urine, increased natriuresis, and undetectable or very low AVP
circulating levels [2,3,6]. It can occur in neonates, children or even
later in life [2,3]. NSIAD must be recognized and treated early to
prevent severe hyponatremia, which can lead to death or neurologic
sequelae [3,4]. The most common onset in neonates and infants is
characterized by acute hyponatremia accompanied by seizures and/or



https://doi.org/10.24966/NCP-878X/100118

Citation: Rua IB, Chaves C, Diogo R, Caetano JS, Cardoso R, et al. (2024) Nephrogenic syndrome of inappropriate antidiuresis — a case report in pediatric age. J

Neonatol Clin Pediatr 11: 118.

+Page2of2-

irritability [3,7]. In contrast, late-onset cases often show a wide spec-
trum of symptoms and severity levels [3]. The degree of hypona-
traemia may not correlate with the severity of symptoms [2]. As an
X-linked disorder, female carriers are usually asymptomatic but may
have mild hyponatraemia [2].

In many of the described cases, low or undetectable AVP levels
are reported during severe hyponatremia, usually coinciding with the
clinical onset or time of diagnosis [3]. However, with the treatment,
AVP levels can rise and reach the normal range [3]. The mainstay of
treatment is fluid restriction [1,3,4], but NaCl supplementation and/
or urea administration may also be needed [3]. In addition, tolvaptan,
a selective oral AVPR2 antagonist, may be used for specific patho-
genic variants (F229V, I130N and L312S) in AVPR2 [2]. Our patient
had normal AVP levels after starting fluid restriction and NaCl sup-
plementation, with no previous dosing and had a neurodevelopment
delay and axial hypotonia that improved after treatment, which has
already been described by Gavryutina et al [8].

Confirming the diagnosis of NSIAD by sequencing the AVPR2
gene is important to end the diagnostic odyssey, enhance patients’
and their parents’ management, and allow the possibility of geno-
type-guided personalized therapy with vaptans and genetic counsel-
ling [2].

The long-term outcome of patients affected by NSIAD is generally
good [7] if sodium levels are well controlled.

Conclusion

NSIAD should be suspected in cases of hyponatremia and high
urinary osmolality, increased natriuresis and low plasma osmolality.
AVP levels should be measured during hyponatremic episodes and
low or undetectable levels suggest the diagnosis of NSIAD. NSIAD
must be recognized and treated early to prevent severe hyponatremia,
which can lead to death or neurologic sequelae in case of survival.
Diagnosis can be confirmed by sequencing the AVPR2 gene.

Conflict of interest

The authors declare that there were no financial disclosures nor
conflicts of interest in conducting this work.

References

1. Feldman BJ, Rosenthal SM, Vargas GA, Fenwick RG, Huang EA, et al.
(2006) Nephrogenic syndrome of inappropriate antidiuresis: a novel dis-
order in water balance in pediatric patients. The American journal of med-
icine 119: 54-58.

2. Tong HF, Leung MTS, Chan CHT, Cheung HN, Mak WLT, et al. (2021)
Nephrogenic syndrome of inappropriate antidiuresis - An ethnically, gene-
tically and phenotypically diverse disorder: First report in a Chinese adult
and review of published cases. Clinica chimica acta; international journal
of clinical chemistry 519: 214-219.

3. Bardanzellu F, Pintus MC, Masile V, Fanos V, Marcialis MA (2019) Focus
on neonatal and infantile onset of nephrogenic syndrome of inappropriate
antidiuresis: 12 years later. Pediatric nephrology (Berlin, Germany) 34:
763-775.

4. Mammadova J, Kara C, Celebi Bitkin E, izci Giillii E, Aydin M (2021) Ne-
phrogenic Syndrome of Inappropriate Antidiuresis Mimicking Hyporeni-
nemic Hypoaldosteronism: Case Report of Two Infants. Journal of clinical
research in pediatric endocrinology 15:214-219.

5. Powlson AS, Challis BG, Halsall DJ, Schoenmakers E, Gurnell M (2016)
Nephrogenic syndrome of inappropriate antidiuresis secondary to an acti-
vating mutation in the arginine vasopressin receptor AVPR2. Clin Endo-
crinol (Oxf) 85: 306-312.

6. Warren AM, Grossmann M, Christ-Crain M, Russell N (2023) Syndrome
of Inappropriate Antidiuresis: From Pathophysiology to Management. En-
docr Rev 44: 819-861.

7. Marcialis MA, Dessi A, Contu S, Fanos V (2009) Nephrogenic syndro-
me of inappropriate antidiuresis: a novel cause of euvolemic hypotonic
hyponatremia in newborns. Diagnosis and practical management. ] Matern
Fetal Neonatal Med 3:67-71.

o

Gavryutina I, Bargman R, Shaoba A, Alharash H, Mongia A (2023) Chro-
nic hyponatremia in a 19-month-old child with gross developmental delay:
Answers. Pediatric nephrology (Berlin, Germany) 38: 1035-1038.

J Neonatol Clin Pediatr ISSN: 2378-878X, Open Access Journal

DOI: 10.24966/NCP-878X/100118]

Volume 11 ¢+ Issue 1+ 100118"


https://doi.org/10.24966/NCP-878X/100118
https://pubmed.ncbi.nlm.nih.gov/33984325/
https://pubmed.ncbi.nlm.nih.gov/33984325/
https://pubmed.ncbi.nlm.nih.gov/33984325/
https://pubmed.ncbi.nlm.nih.gov/33984325/
https://pubmed.ncbi.nlm.nih.gov/33984325/
https://pubmed.ncbi.nlm.nih.gov/29546600/
https://pubmed.ncbi.nlm.nih.gov/29546600/
https://pubmed.ncbi.nlm.nih.gov/29546600/
https://pubmed.ncbi.nlm.nih.gov/29546600/
https://pubmed.ncbi.nlm.nih.gov/26715131/
https://pubmed.ncbi.nlm.nih.gov/26715131/
https://pubmed.ncbi.nlm.nih.gov/26715131/
https://pubmed.ncbi.nlm.nih.gov/26715131/
https://pubmed.ncbi.nlm.nih.gov/36974717/
https://pubmed.ncbi.nlm.nih.gov/36974717/
https://pubmed.ncbi.nlm.nih.gov/36974717/
https://pubmed.ncbi.nlm.nih.gov/19925363/
https://pubmed.ncbi.nlm.nih.gov/19925363/
https://pubmed.ncbi.nlm.nih.gov/19925363/
https://pubmed.ncbi.nlm.nih.gov/19925363/
https://pubmed.ncbi.nlm.nih.gov/35748946/
https://pubmed.ncbi.nlm.nih.gov/35748946/
https://pubmed.ncbi.nlm.nih.gov/35748946/

Advances In Industrial Biotechnology | ISSN: 2639-5665

Advances In Microbiology Research | ISSN: 2689-694X

Archives Of Surgery And Surgical Education | ISSN: 2689-3126

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X
Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594
Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562
Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608
Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751
Journal Of Aquaculture & Fisheries | ISSN: 2576-5523

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546

Journal Of Cardiology Study & Research | ISSN: 2640-768X

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844
Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801
Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978
Journal Of Cytology & Tissue Biology | ISSN: 2378-9107

Journal Of Dairy Research & Technology | ISSN: 2688-9315

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798
Journal Of Environmental Science Current Research | ISSN: 2643-5020
Journal Of Food Science & Nutrition | [ISSN: 2470-1076

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566

Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999
Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044
Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419
Journal Of Obesity & Weight Loss | ISSN: 2473-7372

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649
Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670
Journal Of Plant Science Current Research | ISSN: 2639-3743

Journal Of Practical & Professional Nursing | ISSN: 2639-5681

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177
Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574
Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060
Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284

Journal Of Toxicology Current Research | ISSN: 2639-3735

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | [ISSN: 2573-0193

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829

Trends In Anatomy & Physiology | ISSN: 2640-7752

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us
http://www.heraldopenaccess.us/


info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

	_GoBack

