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Abstract
Gitelman Syndrome (GS) is an autosomal 
recessive salt-wasting renal tubulopathy 
characterized by hypokalemic metabolic alkalosis, 
hypomagnesemia, and hypocalciuria. Although 
globally recognized, GS is likely underdiagnosed 
in sub-Saharan Africa due to limited awareness 
and diagnostic constraints. To our knowledge, 
reports of GS from Kenya remains extremely 
limited.  

We report a 57-year-old woman who presented 
with a two-day history of generalized weakness 
following a fall. Laboratory evaluation revealed 
profound refractory hypokalemia (1.6mmol/L), 
metabolic alkalosis, severe hypomagnesemia, 
and hyponatremia, with preserved renal function. 
Urine studies demonstrated inappropriate renal 
potassium and magnesium wasting with marked 
hypocalciuria, consistent with GS. An ECG revealed 
prolonged QTc. There was no history of diuretic 
use, vomiting, diarrhoea, or renal disease. A clinical 
diagnosis of GS was made, as genetic testing, 

although ideal, could not be performed due to 
financial constraints. She was commenced on 
oral sodium chloride, potassium, and magnesium 
supplementation, resulting in significant 
symptomatic improvement and normalization of 
electrolyte disturbances. 

This case highlights the importance of 
considering GS in adults presenting with persistent 
refractory hypokalemia and hypomagnesemia, 
particularly in resource-limited African settings. 
Early recognition and appropriate electrolyte 
replacement therapy significantly improve 
clinical outcomes. Importantly, GS can be reliably 
diagnosed clinically in appropriate settings even 
when genetic testing is unavailable. Increased 
awareness is essential to prevent misdiagnosis, 
reduce morbidity, and strengthen understanding 
of GS within the region.
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Introduction
Gitelman Syndrome (GS), also known as familial 
hypokalemia-hypomagnesemia, is an autosomal 
recessive salt-wasting renal tubulopathy caused 
by inactivating mutations affecting the thiazide-
sensitive sodium-chloride cotransporter in the 
distal convoluted tubule (1,2). The syndrome 
is characterized by a biochemical triad of 
hypomagnesemia, hypocalciuria, and secondary 
hyperaldosteronism, and the consequent 

persistent hypokalemia and metabolic alkalosis 
that define its clinical profile (1,3,4). Although 
considered rare, with an estimated prevalence of 
approximately 25 cases per million individuals, 
carrier frequency is significantly higher, reported 
at nearly 1% in Caucasian populations implying 
that GS may be more common than clinically 
recognized (2,5). 

In Africa, the condition is likely underdiagnosed 
due to limited awareness, lower access to 
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confirmatory testing, and frequent attribution 
of hypokalemia to more common causes such as 
diarrhoea, vomiting, or diuretic use. To the best of 
our knowledge, reports of Gitelman syndrome from 
Kenya remain extremely limited, and only a single 
case has been described from Southern Africa 
(6). Reporting such cases is therefore essential to 
heighten clinical suspicion, improve diagnostic 
accuracy, and guide appropriate management. 

Case report
A 57-year-old female presented with a two-day 
history of generalized weakness. She reported a 
recent fall from standing height without significant 
trauma and became concerned when her 
symptoms persisted. She denied any prior episodes 
of weakness, presyncope, or orthostatic dizziness. 
There was no history of salt cravings, diuretic or 
laxative use, vomiting, or diarrhoea. Her medical 
history was notable for bipolar mood disorder, 
managed with carbamazepine and haloperidol, 
but there was no history of eating disorders or 
previously diagnosed electrolyte disturbances. 
There was also no family history of nephrolithiasis 
or renal tubulopathies. 

On examination, her blood pressure was normal 
at 117/66mmHg. Initial investigations revealed 
significant hypokalemic metabolic alkalosis (pH 
7.58, bicarbonate 39mmol/l) with a profoundly 
low serum potassium level of 1.6mmol/l, which 
remained refractory to aggressive intravenous 
potassium chloride replacement at a total 
dose of approximately 120 mEq/day. She also 
had hyponatremia (serum sodium 119mmol/l) 
and hypomagnesemia (serum magnesium 
0.43mmol/l). Renal function was normal (serum 
creatinine 68µmol/l), and urinalysis was negative 
for protein and blood. Renal ultrasound ruled out 
nephrocalcinosis.

Further biochemical analysis revealed a low 
spot urine calcium concentration (<1mmol/l) and 
a low urine calcium-to-creatinine ratio (<0.2mol/
mol), consistent with hypocalciuria. Urine sodium 
and chloride levels were elevated at 26mEq/L and 
25mEq/L, respectively, resulting in a urine sodium-
to-chloride ratio of approximately 1, suggestive 
of a renal tubular disorder. Inappropriate renal 
potassium wasting was demonstrated by an 
elevated urine potassium-to-creatinine ratio of 3.93. 
Urine magnesium was also elevated at 2.58mEq/L. 
An electrocardiogram showed prolonged QTc (549 
ms), consistent with severe electrolyte imbalances. 

A clinical diagnosis of Gitelman syndrome 
was made. Genetic testing, although ideal, was 
not performed due to financial constraints. The 
patient was started on oral supplementation with 
sodium chloride, potassium, and magnesium. This 
treatment resulted in significant improvement in 
her symptoms of weakness and normalization of 
her electrolyte abnormalities.

At two-year follow-up, she remains on 
regular clinic review and continues long-term 
supplementation. Her electrolyte levels have 
remained stable, she has had no further hospital 
admissions, and she reports excellent functional 
recovery and quality of life. 

Discussion 
Gitelman syndrome is an autosomal recessive 
salt-losing tubulopathy characterized by 
persistent hypokalemia, metabolic alkalosis, 
hypomagnesemia, and hypocalciuria (1,7). 
Although often perceived as a mild renal disorder, 
delayed recognition and chronic electrolyte 
derangements can significantly impair quality of 
life (2,5). Our patient exemplifies this, presenting 
with profound generalized weakness due to severe 
refractory hypokalemia and hypomagnesemia, yet 
without prior diagnosis despite likely longstanding 
biochemical abnormalities. 

Gitelman syndrome results predominantly from 
biallelic pathogenic variants in SLC12A3, which 
encodes the thiazide-sensitive sodium-chloride 
cotransporter in the distal convoluted tubule 
(1,8). Loss of function of this transporter reduces 
sodium and chloride reabsorption, leading to 
chronic renal salt wasting, extracellular volume 
contraction, and secondary activation of the renin-
angiotensin-aldosterone system. Consequently, 
renal potassium secretion increases, producing 
persistent hypokalemia and metabolic alkalosis 
(1,7). Impaired magnesium reabsorption results 
in hypomagnesemia, while enhanced proximal 
tubular calcium reabsorption explains the 
consistent finding of hypocalciuria (3,7). These 
distinct biochemical features are central to the 
clinical phenotype and to differentiation from 
other hereditary tubulopathies. In our case, 
profound hypokalemia, marked metabolic 
alkalosis, hypomagnesemia, and hypocalciuria 
were consistent with this mechanism. Elevated 
urinary potassium and magnesium confirmed 
inappropriate renal wasting, reinforcing a tubular 
cause. 
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Gitelman syndrome typically presents in 
adolescence or adulthood, but may manifest 
earlier, and symptoms often follows an indolent, 
fluctuating clinical course. Symptoms are 
often nonspecific and may include chronic 
fatigue, generalized weakness, muscle cramps, 
paraesthesia, salt craving, and dizziness. Severe 
electrolyte depletion may precipitate tetany or 
arrhythmias (2,4,9). Our patient presented with 
generalized weakness and a fall, likely secondary 
to profound hypokalemia and hypomagnesemia. 
Notably, our patient also had significant 
hyponatremia (serum sodium 119mmol/L), which 
is not a typical feature of Gitelman syndrome. 
This may be explained by reduced oral intake 
in the setting of acute illness, contributing to 
dilutional or depletional hyponatremia. Although 
GS is primarily characterized by renal salt wasting, 
marked hyponatremia is uncommon and should 
prompt consideration of additional contributing 
factors. Importantly, she had normal blood 
pressure and preserved renal function, supporting 
a primary tubular disorder rather than systemic 
illness. Although psychiatric medications such as 
carbamazepine may occasionally influence sodium 
balance, they do not explain the characteristic triad 
seen here, strengthening the diagnosis of GS. 

Diagnosis relies primarily on laboratory 
evaluation. Characteristic findings include 
persistent hypokalemic metabolic alkalosis 
with normal or low blood pressure, frequently 
accompanied by hypomagnesemia and low urinary 
calcium excretion. Plasma renin and aldosterone 
levels are typically elevated due to chronic volume 
depletion (1,5,7). Our patient fulfilled all these 
criteria. Her urine sodium and chloride were 
both elevated with a sodium-to-chloride ratio 
of ~1, consistent with a renal tubular disorder 
rather than vomiting-induced alkalosis. Elevated 
urinary potassium and magnesium confirmed 
inappropriate renal loss. Normal renal function and 
absence of nephrocalcinosis further supported GS. 

Important differentials include Bartter syndrome, 
diuretic abuse, vomiting, laxative misuse and 
gastrointestinal potassium losses. However, later 
age of onset, hypocalciuria, and preserved renal 
function favored GS. The presence of hypocalciuria 
and hypomagnesemia further strongly supports 
Gitelman syndrome, as Bartter syndrome is 
typically associated with increased urinary calcium 
excretion and normal magnesium levels (1,3,5). 

While genetic confirmation is considered the 
diagnostic gold standard, it was not performed 
in our patient due to financial constraints. 
Nevertheless, the characteristic biochemical profile 
and clinical context were sufficiently diagnostic 
and are often adequate in routine clinical practice, 
particularly in resource-limited settings. 

Given its autosomal recessive inheritance, 
genetic counselling is important. Parents of 
affected individuals have a 25% recurrence risk 
with each pregnancy, and asymptomatic siblings 
may carry or manifest disease later. In adults, 
offspring risk remains low unless the partner is a 
carrier or in consanguineous unions, estimated at 
approximately 1 in 400 in the general population 
(1,8). Prenatal testing is technically feasible but 
seldom necessary given the generally favorable 
prognosis. Although genetic testing is ideal, access 
is limited in many African settings. Nonetheless, 
counselling remains relevant, particularly as 
awareness grows and molecular diagnostics 
become increasingly available. 

Management focuses on correction and 
stabilization of electrolyte abnormalities and 
symptom control. Long-term oral potassium 
supplementation is the cornerstone of therapy, 
frequently accompanied by magnesium 
replacement. Tolerability of magnesium can be 
challenging, but sustained-release preparations 
may be beneficial (1,5). Liberal dietary salt intake 
can help mitigate chronic volume depletion. In our 
patient, initiation of sodium chloride, potassium, 
and magnesium supplementation led to significant 
symptomatic improvement and biochemical 
normalization, illustrating the responsiveness of 
GS when appropriately recognized. In persistently 
symptomatic patients, potassium-sparing agents 
such as amiloride or spironolactone may be useful 
to reduce renal potassium losses (5,7). Treatment 
must be individualized, with regular monitoring to 
balance efficacy and tolerability.

Overall prognosis is excellent, with preserved 
renal function in most patients. However, symptom 
burden may substantially impact quality of life (2,5). 
Progression to renal insufficiency is exceedingly 
rare, with only isolated reports of evolution to end-
stage renal disease (10). Our patient’s favorable 
response to therapy and sustained biochemical 
normalization reinforce the benign long-term 
outlook when GS is appropriately recognized and 
managed.
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Strengths and limitations

Strengths
•	 First documented case of GS from Kenya, 

contributing to novel regional evidence.
•	 Comprehensive biochemical characterization 

confirming characteristic electrolyte pattern.
•	 Demonstration of excellent clinical response to 

appropriate therapy.

Limitations
•	 Lack of genetic confirmation due to financial 

constraints, although clinical and biochemical 
criteria were highly supportive.

•	 Single case report limits generalizability.
•	 Long-term follow-up data are pending.
•	 Absence of renin and aldosterone measurement 

which may further support the diagnosis.

Conclusion
This case underscores the importance of 
considering Gitelman syndrome in adults 
presenting with refractory hypokalemia and 
hypomagnesemia, especially in the presence 
of renal electrolyte wasting and hypocalciuria. 
Recognition is particularly important in sub-
Saharan Africa, where the condition is likely 
underdiagnosed. Although genetic testing 
provides definitive confirmation, diagnosis can 
often be made reliably on clinical and biochemical 
grounds, especially in resource-limited settings 
where genetic testing may be unavailable or 
unaffordable. Early diagnosis enables targeted 
therapy, prevents complications such as 
arrhythmias and neuromuscular dysfunction, 
and significantly improves quality of life. Greater 
awareness and access to diagnostic testing are 
essential to better define the burden of GS in 
African populations. Our patient’s excellent two-
year clinical course highlights the effectiveness 
of timely diagnosis and sustained supportive 
management. 
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