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Abstract. Gitelman syndrome is a rare autosomal recessive renal tubular disease
characterized by hypokalemia, metabolic alkalosis, and hypocalciuria. The syndrome
develops as a result of various mutations in the SLC12A3 gene. This manuscript aims to
highlight the association of Gitelman Syndrome with nephrocalcinosis in a 48-year-old
female patient who presented with pain and cramps in the lower limbs.
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Meuns Ienin Kupix, Kan Xroszmeui

Iloeananna cunapomy I'itesibMaHa 3 HePPOKAJIBIMHO30M Y NAIEHTKH 3
NepPBUHHUM OiTiapHUM IUPO30OM
XaralicbKa HaBYaJIbHA Ta IOCIiTHUIIbKA JliKapHs, XaTtait, TypeuunHa

Pestome. Cunopom [imenvmana - ye piokicHe aymocomMHo-peyecugHe 3axe0pio8ants HUPKOBUX KAHANbYIE, sKe
XapaKkmepu3yemscs 2inoKaniemicto, memaboaiyHum anrkanro3om i einoxaavyiypicro. CUHOpOM po36UBAEMbCS GHACAI-
dok mymayii eena SLC12A3. Y uiii pobomi onucarno eunadok acouiayii cunopomy limensmana 3 He@)poKANbYUHOZ0M Y
48-piunoi xcinku, AKa 36epHYAACA i3 cCKapeamu Ha 0inb ma cyo0oMU 8 HUNICHIX KiHUIBKAX.

KmouoBi cioBa: cundpom limenvmana, nepeuntuii 6iniapHuii yupo3, He@poKaibyuHo3, 2iINOKAiEMIs.

Introduction. Gitelman Syndrome (GS) is an au-
tosomal recessive renal tubulopathy characterized by
hypokalemia, metabolic alkalosis, hypomagnesemia,
and hypocalciuria [1]. Dysfunction of the co-trans-
porter develops with the mutation in the SLCI12A3
gene encoding the thiazide-sensitive sodium chloride
cotransporter in Gitelman syndrome. Approximately
500 different mutations on the SLC12A3 gene have
been associated with Gitelman syndrome. The cas-
es may be asymptomatic. Clinical symptoms may be
mild such as mild fatigue, nocturia, muscle weakness,
or muscle cramps, or these symptoms may be severe
such as tetany, paralysis, rhabdomyolysis, and fatal ar-
rhythmia [3].

The main function of the renal tubules is to control
the reabsorption and secretion of electrolytes in order
to maintain homeostasis. Bartter syndrome (BS) and
GS are monogenic diseases belonging to the group of
hereditary renal tubulopathies. Diagnostic findings of
Gitelman and Bartter syndromes include hypokalemia,
hypochloremic metabolic alkalosis, hyperreninism,
and secondary hyperaldosteronism as a result of vol-
ume depletion, and activation of the renin-angioten-
sin-aldosterone system. The actual difference between
Bartter and Gitelman syndromes is the hypocalciuria
developed in the GS. The reason for that is the increase
in calcium reabsorption in order to compensate for the
loss of salt. Another relevant molecular feature is hypo-
magnesemia in the cases with GS. Hypomagnesemia is
detected in GS; however, it is observed by 20% in BS.
Hypomagnesemia also increases calcium reabsorption
by stimulating the parathormone. However, this is not
an exact differentiation between GS and BS [4].
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Case report. A 48-year-old female patient who
was followed up due to the diagnosis of primary bili-
ary cirrhosis was referred to our outpatient clinic with
increased serum creatinine and lower potassium level.
The complaints included pain, cramps, and exhaustion
in the lower limbs. There were primary biliary cirrhosis
and psoriasis in medical history (she uses ursodeoxy-
cholic acid and topical tacrolimus). She has a history
of thalassemia carrier. Renal biopsy was suggested be-
fore upon renal function disorder; however, it was not
performed. The physical exam revealed the following:
blood pressure was 100/70 mmHg, pulse was 76/min,
respiration count was 18/min; other examination find-
ings were normal. No retinopathy or uveitis was detect-
ed in the eye consultation.

The laboratory analysis revealed the following:
potassium 2.83mmol/L (3.5-5.5 mEq/L); sodium
136mmol/L (132-146 mEq/L); chlorine 102mmol/L
(99-109 mEqg/L); magnesium 2.05mg/dl (1.3- 2.7
mEq/L); serum creatinine 1.5mg/dl (0.5-0.9 mg/
dL); calcium 9.52mg/dL (8.5-10.0); and phosphorus
3.08mg/dl (2.4-5.1). Aldesteron 450 pg/ml (30-160)
and renin 40 ng/dL (4-31) were detected higher; para-
thormone and vitamin D were normal. Blood gas analy-
sis revealed the following: pH 7.46 (7.35-7.45), HCO3
29mEq/L, PCO2 42mmHg; the findings were assessed
as metabolic alkalosis.

In the urine analysis, urine sodium was 99 mmol/L;
urine potassium 36 mmol/L; urine chlorine 84 mmol/L;
the anion gap of the urine was positive. The calcium ex-
cretion for 24 hours was 38 mg/day indicating hypocal-
ciuria. The primary blood test results of the patient are
presented in Table 1.
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Table 1
The primary blood test results of the patient
Markers The date of the study
03.09.2021 27.12.2021 29.05.2023

Glucose (70-110 mg/dl) 96 101 86
Blood urea nitrogen (7-25 mg/dl) 22 18 19
Creatine (0.5-0.9 mg/dl) 1.5 1,2 1.1
Sodium (132-146 mmol/L) 136 139 139
Potassium (3.5-5.5 mmol/L) 2.83 3.8 3.6
Chlorine (mmol/L) 102 103 102
Magnesium (1.3- 2.7 mEq/L) 2.05 2.1 1.9

pH (7.35-7.45) 7.46 7.42 7.41
HCO3 (mmol/L) 29 26 25
PCO2 (mmHg) 42 40 40
Hemoglobin (12-16 gr/dl) 10 10.3 11.3
Hematocrit (% 35-46) 32.8 32.5 36
Thrombocyte count (150000-450000 mm?3) 295000 297000 27000
Mean corpuscular volume (80-96fL) 56 54 57

The renal ultrasound scan of the patient revealed
that the kidneys are at normal location and dimen-
sions bilaterally; diffuse parenchymal calcifications
(nephrocalcinosis) were detected in both kidneys.
Normal sinus rhythm and QT interval were detected
in the electrocardiogram. The patient did not have
any drug use such as diuretics and laxatives. Genetic
analysis was also ordered. The Bartter-Gitelman gene
panel was analyzed in genetic evaluation. The genet-
ic analysis resulted in the detection of heterozygote
NM_000339: ¢.1406C>T (p.Ala469Val) variant in the
SLCI12A3 gene.

The patient was diagnosed with GS according to
those findings. A diet which is rich in potassium and
sodium was recommended for the patient. Potassium
and 25 mg of spironolactone treatment was started.
Serum potassium level has returned to normal levels;
complaints regressed. There was no additional problem
in the follow-up of the patient. Her treatment contin-
ues in the same way. The patient’s complaints of pain,
cramps, and exhaustion in the lower limbs resolved and
did not recur in the follow-ups. The patient is still under
follow-up due to GS in our outpatient.

Discussion. Magnesium is a cofactor of the pyro-
phosphatase group, especially for alkaline phosphatase.
A decrease in magnesium concentration causes organ
dysfunction of these proteins, which in turn increases
pyrophosphate levels. Inorganic pyrophosphate binds
to Ca2+ ions by ionic interaction which results in crys-
tal formation. These crystals accumulate over time and
eventually cause chondrocalcinosis [5]. Ectopic cal-
cification in the retina and joints may be observed in

GS and BS; however, it is more common in GS due to
lower magnesium levels [6]. Molecular genetic tests are
not necessary for the diagnosis of GS [4].

Gitelman syndrome is characterized by hypocalci-
uria. Although urinary calcium excretion is decreased
in patients, levels of serum calcium, phosphorus, vita-
min D, and parathormone are expected to be normal.
Our case presented hypocalciuria. A differential diag-
nosis of Bartter syndrome should be done. The higher
prevalence of hypomagnesemia and hypocalciuria in
GS is differential characteristics.

Nephrocalcinosis is a pathological condition that
progresses with tubular calcified crystal deposits in the
renal corticomedullary region. It is known that the de-
posits are hydroxyapatite crystals composed of calcium
and phosphorus. Three common causes of medullary
nephrocalcinosis are known as medullary sponge kid-
ney, renal tubular acidosis, and hyperparathyroid-
ism [7, 8]. Furthermore, BS is detected together with
nephrocalcinosis [9]. Hypercalciuria and concomitant
increase of urinary prostaglandin E2 and serum 1,25
dihydroxycholecalciferol levels are thought to be the
pathophysiological elements of nephrocalcinosis de-
tected in BS. A decrease in urinary calcium excretion
may be observed by administration of indomethacin.
However, it is unclear whether this improves the neph-
rocalcinosis [10]. Renal stones and calcinosis are not
expected findings in Gitelman syndrome because of
hypocalciuria. A case with kidney stones and protein-
uria in GS was reported by Chen et al. in 2001 [11].
However, the association of nephrocalcinosis with GS
is not available in the literature. Although renal tubular
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acidosis is more common in primary biliary cirrhosis,
metabolic acidosis was detected in the blood gas analy-
sis of our patient.

The use of diuretics, inappropriate use of laxatives,
and vomiting may be the cause of pseudoGS. The dif-
ference between primary GS and pseudoGS is the im-
provement when triggering factors were eliminated.
Although GS is a genetically transmitted tubulopathy,
acquired GS has also been rarely reported after kidney
transplantation or due to autoimmune diseases [12,
13]. Our patient has not used any laxative or diuretic
agents. Although the primary biliary cirrhosis which is
an autoimmune disease reported in our case suggests
acquired GS, molecular genetic evaluation was very
useful for differentiation.
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