176

GÜVERCIN B

reported side effect (diarrhea) (Table 1).
Patient two
A 27-year-old female married asymptomatic patient
was noticed to have hypokalemia and hypomagnesemia
during a routine follow-up for goiter four years earlier.
Her parents were first cousins. She had no history of
medicine usage such as diuretics and amphotericin B.
Her blood pressure was 90/60 mmHg. Results of her biochemical tests were as follows: serum creatinine level:
0.54 mg/dL, Hgb: 14.4 g/dL, albumin level: 4.8 g/dL,
K: 3.2 mmol/L, Mg: 1.26 mg/dL, venous HCO3: 31.2
mmol/L, urine calcium/creatinine ratio: 0.06 mg/mg, urinary chloride: 227 mmol/L, FECl: 1.3 % and creatinine
clearance (from a 24-h urine collection): 109 mL/min.
Her FEMg was 10 %4. Urinary K level was 51.2 mmol/
day indicating renal K wasting. A diagnosis of GS was
confirmed based on the genetic analysis of the patient
[homozygous (biallelic) mutation of c.938C>T in the
SCL12A3 gene]. Magnesium oxide (equivalent to Mg+2
ion of 1,460 mg/day) and potassium citrate (equivalent to
K+ ion of 160 mmol/day) were prescribed to the patient.
Oral supplements were not sufficient when she became
five months pregnant, and therefore amiloride (10 mg/
day) was added. On her last visit, her serum K level was
3.4 mmol/L, and the Mg level was 1.3 mg/dL (Table 1).
Patient three
A 33-year-old asymptomatic female patient was recommended to undergo GS screening because of being
the younger sister of patient two. She was found to have
hypokalemia (2.7 mmol/L) and hypomagnesemia (1.13
mg/dL). Her blood pressure was normal (102/70 mmHg).
Her biochemical test results were as follows: serum creatinine level: 0.55 mg/dL, Hgb: 15 g/dL, albumin level:
4.2 g/dL, venous HCO3: 27.7 mmol/L, urine calcium/cre-

atinine ratio 0.05 mg/mg, and creatinine clearance (from
a 24-h urine collection): 160 mL/min. FEMg level was
calculated as 14.3 %4. Urinary K level was 117.6 mmol/
day. Genetic analysis revealed GS [homozygous (biallelic) mutation of c.938C>T in the SCL12A3 gene]. She was
also prescribed magnesium oxide (equivalent to Mg+2 ion
of 1,095 mg/day) and potassium citrate (equivalent to K+
ion of 160 mmol/day) were prescribed, but she denied her
disease and refused treatment.
Discussion
The normal renal response to hypokalemia, which is
defined as a serum K level of ≤3.5 meq/L, is the decrement of urinary K to levels ≤25-30 mmol/day or a spot
urine potassium/creatinine ratio ≤18 mmol/g2,4. In normotensive patients with metabolic alkalosis, it is important
to consider urinary chloride concentration to discriminate
chloride-unresponsive (urine chloride >20 mmol/L, FECl
>0.5 %) diseases such as GS2. High FEMg levels (³4%) in
patients with hypomagnesemia indicate renal magnesium
wasting4. These patients should be evaluated for genetically transmitted tubulopathies such as GS and Bartter
syndrome in the absence of a history of medications
(such as amphotericin B, aminoglycosides, diuretics, cisplatin, calcineurin inhibitors, and digoxin), alcoholism,
and diabetes mellitus2,5. Therefore, GS or Bartter syndrome should be considered when normotensive patients
have chloride-resistant metabolic alkalosis, hypokalemia,
and hypomagnesemia caused due to renal wasting with
hyperaldosteronism caused by high plasma renin activity due to chronic volume depletion2. Bartter syndrome is
phenotypically classified into classic and neonatal forms.
Severe polyhydramnios, prematurity, growth retardation,
and hearing loss have been detected in antenatal (neonatal) Bartter syndrome. Although hypomagnesemia and
hypocalciuria are mostly found in patients with GS, some

Table 1: Clinical and laboratory findings of the three asymptomatic adult patients diagnosed with Gitelman syndrome.
Parameter
Patient one
Patient two
Patient three
Age (years)
48
27
33
Gender
female
female
female
Complaint
none
none
none
Family history
absent
present
present
Consanguinity between parents
present
present
present
Blood pressure (mmHg)
120/80
90/60
102/70
Serum potassium level (mmol/L)
3.1 / 3.4
3.2 / 3.4
2.7 / Serum Mg level (mg/dL)
1.28 / 1.5
1.26 / 1.3
1.13 / Serum HCO3 level (mmol/L)
29.6 / 27.9
31.2 / 27.7 / Pregnancy outcomes
Two healthy children
Expecting first baby
Single, zero gravidity
Urine chloride level (mmol/L) /
276 / 1.3
227 / 1.3
FECl (%)
Urine potassium level (mmol/day)
84
51.2
117.6
Urinary calcium:creatinine ratio
0.04
0.06
0.05
(mg/mg)
FEMg (%)
4.2
10
14.3
Diagnosis based on
SLC12A3 gene mutation
SLC12A3 gene mutation
SLC12A3 gene mutation

Reported Serum potassium, magnesium, and serum bicarbonate levels are at diagnosis / last visit, Mg: magnesium, HCO3: bicarbonate, FECl:
Fractional urinary excretion of chloride, FEMg: Fractional urinary excretion of magnesium.

