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Abstract

Gitelman Syndrome (GS) is a rare autosomal recessive renal tubulopathy caused by 
inactivating mutations in SLC12A3, encoding the thiazide-sensitive Sodium Chloride 
Cotransporter (NCC) in the distal convoluted tubule. NCC dysfunction leads to 
chronic renal losses of sodium, potassium, and magnesium, resulting in hallmark 
laboratory findings of hypokalemia, hypomagnesemia, metabolic alkalosis, and 
hypocalciuria. Onset of GS is typically in adolescence or early adulthood, with some 
patients remaining asymptomatic or presenting with mild symptoms such as fatigue, 
muscle cramps, salt cravings, or orthostatic dizziness. Many cases are discovered 
incidentally during electrolyte screening historically viewed as benign, GS is increasingly 
recognized as a condition with potentially serious cardiovascular consequences. Severe 
electrolyte imbalances can precipitate malignant ventricular arrhythmias and even 
sudden cardiac death. Mechanistically, prolonged myocardial repolarization, early 
after-depolarizations, and microvascular dysfunction are implicated. In our recent 
publication in Heart Rhythm Case Reports, we described a case where untreated 
GS resulted in recurrent polymorphic Ventricular Tachycardia (VT) in a structurally 
normal heart. This case expanded the perceived clinical spectrum of GS, emphasizing 
its arrhythmogenic risk and the need for greater awareness in cardiac and nephrology 
practice.
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Description

A 60-year-old woman, with no history of cardiac disease or exposure to QT-prolonging 
medicines, presented with a two-week history of recurrent syncope and palpitations. 
Her baseline Electrocardiogram (ECG) showed normal sinus rhythm with normal QTc. 
However, during symptom episodes, continuous telemetry captured polymorphic VT, 
each initiated by R-on-T phenomena, causing hemodynamic instability and requiring 
synchronized cardioversion.

Initial laboratory work-up revealed severe electrolyte disturbances: serum potassium 
2.7 mEq/L, serum magnesium 0.9 mg/dL, and metabolic alkalosis. High-sensitivity 
troponin levels were within normal limits. Transthoracic echocardiography showed 
normal biventricular function and no structural abnormalities. Cardiac positron 
emission tomography excluded infiltrative or inflammatory diseases such as sarcoidosis 
or myocarditis. Computerized tomography of the abdomen ruled out primary 
hyperaldosteronism and other adrenal pathologies. Renal function was normal, and 
renin-aldosterone levels were not elevated. Urine studies revealed inappropriate renal 
wasting of potassium and chloride, renal magnesium loss, and low calcium excretion 
typical findings in GS. Genetic testing confirmed compound heterozygous mutations 
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in SLC12A3, establishing the diagnosis.

Management began with synchronized cardioversion and 
continuous intravenous replacement of potassium chloride and 
magnesium sulfate. Despite partial improvement, the patient 
experienced multiple episodes at least five of recurrent VT over 
the next 72 hours, requiring further cardioversion. Oral potassium 
and magnesium supplements were introduced, along with low-
dose amiloride (5 mg daily), a potassium-sparing diuretic that 
helps preserve electrolytes in GS. Within 48 hours of starting 
this regimen, serum potassium and magnesium stabilized within 
normal ranges (K+: 3.8-4.2 mEq/L; Mg²+: 1.8 2.0 mg/dL), and no 
further VT episodes were documented. The patient was monitored 
in-hospital for five days, then discharged on oral supplementation 
and amiloride, with scheduled outpatient follow-up [1,2].

This case highlights several important clinical insights

First, electrolyte disturbances in GS particularly hypokalemia and 
hypomagnesemia can directly impair myocardial repolarization, 
leading to early after-depolarizations and triggering polymorphic 
VT even without QTc prolongation, as seen in this patient. 
QT prolongation, while common in GS, is not required for 
arrhythmogenesis [3-7]. Second, this case underscores the 
incomplete reliability of ECG markers alone. Despite absence 
of QTc prolongation, the patient experienced life-threatening 
arrhythmias, emphasizing the need for electrolyte evaluation 
in arrhythmia work-up. Third, initial management focused on 
electrolyte repletion demonstrated transient benefit but did 
not prevent VT recurrence. True stabilization occurred only 
after addition of amiloride and sustained oral supplementation. 
This supports a strategy of early identification and correction 
of underlying electrolyte derangements, rather than immediate 
referral for invasive therapies such as Implantable Cardioverter-
Defibrillator (ICD) placement. Fourth, awareness of GS as a 
reversible cause of arrhythmia is critical. Previous case reports have 
shown diverse presentations, from torsades de pointes to ventricular 
fibrillation, with treatment strategies ranging from electrolyte 
replacement to combined replacement plus ICD implantation 
[8-10]. Our patient avoided ICD placement, reinforcing that 
aggressive metabolic therapy may suffice. Fifth, the case supports a 
multidisciplinary approach: coordinated care between cardiology, 
nephrology, and genetics ensures accurate diagnosis, electrolyte 
monitoring, and long-term follow-up to prevent recurrence. 

Supportive lifestyle advice adequate dietary electrolyte intake and 
avoidance of salt-depleting medications-is also essential.

Conclusion 

In patients with structurally normal hearts presenting with 
unexplained polymorphic VT and persistent hypokalemia or 
hypomagnesemia, GS should be a key diagnostic consideration. 
Prompt identification and comprehensive correction of electrolyte 
disturbances using potassium and magnesium supplementation 
alongside potassium-sparing diuretics can resolve arrhythmic 
events and may preclude the need for ICD implantation. 
Confirming SLC12A3 mutations through genetic testing not only 
establishes the diagnosis but also guides for lifelong management 
and enables early detection in at-risk family members. A 
collaborative, multidisciplinary strategy is essential for optimizing 
patient outcomes and preventing future episodes.
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