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Abstract

We experienced two childhood siblings with Gitelman syndrome (GS; MIM #263800), which is
known as an inherited tubulopathy caused by biallelic mutations of the SLCI12A43 gene in the
autosomal recessive manner . The SLCI12A43 gene encodes the thiazide-sensitive Na-Cl cotransporter (NCCT)
protein. Usually, GS is characterized by salt wasting syndrome associating familial hypokalemia-
hypomagnesemia from a biochemical perspective. The proband was a 9-year-old girl, who acutely
developed general fatigue, headache, nausea and tetany. Blood examination revealed hypokalemia
(serum potassium, 3.1 mmol/L), metabolic alkalosis and hyperaldosteronemia with hyperreninemia.
However, hypomagnesemia was not seen although urinary excretion rate of magnesium (FEMg)
was high (4.6%; normal range, 1.4-2.0%) . Urinary excretion rate of sodium and potassium were
1.2 % (normal range, less than 1.0%) and 7.3% (normal range, 4-16%), respectively whereas
hypocalcinuria was not found. Oral potassium replacement therapy was effective for the relieve of
fatigue, tetany and headache. The brother (a 4-year-old boy) of the proband had suffered from
refractory fatigue, cyclic vomiting and migraine. Serum and urinary biochemistry test confirmed
renal salt wasting and hypokalemia with hyperreninemic hyperaldosteronemia. Hypocalciuria was
seen although serum magnesium was normal instead of a high FEMg (2.6%). Genetic analysis by
panel-based next-generation sequencing detected a pathogenic variant of the SLCI2A3 gene (c.
2573T>A , p.Leu858His) on the siblings. Consequently, the diagnosis of GS was confirmed on the
siblings. Hypomagnesemia does not always feature in patients with GS. Indeed, genetic analysis
can resolve diagnostic difficulty on pediatric patients with atypical GS.

Key words: Gitelman syndrome, hypokalemia, hypomagnesemia, fractional excretion of magnesium ,
SLC12A3
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Figure 1: Pedigree chart of the family. The arrow indicates the proband (P). The asterisks (¥)
show the subjects performed with genetic analysis.
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Family member Proband (TI-1) Brother fH—E) Sister (II-3)  Mother (I-2) Reference
Case 1 Case 2
Gender Female Male Female Female
Age [y.0] 9 4 2 34
Serum electrolytes
Na [mmel/L] 140 138 137 139 135~-146
K [mmolL] 31 32 38 38 33438
Cl [mmeldL] 104 102 102 106 08~108
Ca [mg/dL] 9.6 10.4 10.4 92 8.8~102
Mg [mg/dL] 2.1 22 20 24 1.5~25
Blood gas analysis
pH 7.439 7407 7417 7.404 7.35~7.45
Base excess [mmol/L] +3.7 +2.7 +1.8 -0.8 -2.5~2.5
HCO3 [mmol/L] 217 271 258 23.5 20~26
pCO2 [mmHg] 41.7 43.9 411 376 3545
Anion gap [mmolL] 5.8 92 9.5 8.7 10~-18
BUN 6.6 15.6 9.6 11.7 8.0~20.0
Serum Creatinine 0.3 0.3 0.2 0.6 0.4-0.8
Plasma renin activity [ng/mL/h] Q5 6.4 nd 4.4 03-29
Serum aldosterone [pg/mL] 207 246 nd 131 209159
Utinary electrolytes
Na [mmolL] 254 322 51 nd
K [mmelL] EERY 313 274 nd
Cl [mmeldL] 279 206 56 nd
Ca [mg/dL] 13.7 29 38 nd
Mg [mg/dL] 10.7 02 27 nd
FENa [%a] 12 11 0.83 nd =1.0
FEK [%a] 73 45 16.0 nd 4-16
FECI [%a] 1.8 09 12 nd
Ca/Creatinine [mg/mg] 0.31 0.04 0.42 nd 0.05-0.2
FEMg [%] 4.6 26 43 nd 14-20
Creatinine [mg/dL] 449 65.7 9.0 nd
Gene analysis on SLCI243 p.Leu$58His  p. LeuS58His nd. p. Leu838His
(heterozyghote) _ (heterozyghote) (heterozyghote)

Table 1: The results of blood and urinary laboratory tests on the proband (casel) and the family members
except the father. BUN, blood urea nitrogen; FENa, fractional excretion of sodium; FEK,
fractional excretion of potassium; FECI, fractional excretion of chloride; FENa, fractional
excretion of magnesium; SLCI2AS3, the gene of solute carrier family 12 member 3 (namely, the
thiazide sensitive Na-Cl cotransporter); n.d., not done.
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Figure 2: SLC1243 mutation on the family members. The partial sequencing chromatographs by Sanger
sequencing show a previously reported mutation, c. 2573T>A [p. Leu858His], in the SLCI243
gene. Red arrow indicates the corresponding position of the nucleotide mutation in the exon 22

of the gene.
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