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INTRODUCTION 

Potassium is critical for many important cell functions. 

98% of total body potassium is intracellular and kidney 

plays a dominant role in potassium homeostasis. GI loss, 

diuretics use, chronic kidney disease and starvation are 

the major causes for hypokalemia in adults. Hereditary 

tubulopathies can also present in adults with symptoms of 

recurrent hypokalemia. They can present later in life due 

to a missed diagnosis at a younger age or patient being 

asymptomatic.
1
 This report reviews Gitelman’s 

syndrome, in a 60 year old female and emphasizes 

clinical and laboratory characteristics of the disease.  

CASE REPORT 

A 60 years old female came to us with history of 

vomiting, diarrhea, loss of appetite and generalized 

edema of 2 months duration and generalized weakness. 

She was a known case of diabetes, hypertension, 

bronchial asthma, mood disorder and was on metformin, 

deriphylline, sodium valproate for the above. There was 

no history of diuretic therapy, laxative abuse, excess 

alcohol intake, liquorice ingestion or any β agonist use. 

There was no history of fever or worsening of weakness 

following exertion or after heavy carbohydrate meal. 

None of the other family members had any similar 

complaints or any history of parental consanguinity. 

On examination revealed a thin female with height of 148 

cms and weight of 37 kg who was conscious but dull. She 

was icteric, and had pedal edema. Her blood pressure was 

130/80 mm of Hg and was afebrile. Systemic 

examination revealed soft, non-tender abdomen with 

hepatomegaly. There were no focal neurological deficits 

or any muscle weakness. Other systems were within 

normal limits. Blood investigations showed normal 

hemoglobin, total leukocyte count, ESR and platelet 

counts. Her urea and creatinine were 13 mg/dl and 

0.68mg/dl respectively.  Serum sodium 137 mEq (136-

145 mEq), serum potassium 2.8 mEq/L (normal range 

3.5-5 mEq/L), and serum chloride 96 mEq/L (96-106 

mEq). Liver function test showed total bilirubin 5.3 

(normal range 0-1 mg/dl), direct bilirubin 3.8 (normal 

range 0-0.25 mg/dl) , indirect bilirubin 1.5 (normal range 

0-0.75 mg/dl), total protein 5.0 (normal range 6.6-8.3 

mg/dl), albumin 3.0 (normal range 3.5-5 mg/dl), globulin 

2.0 (normal range 2.3-3.5 mg/dl), SGOT 279 (normal 

range 0-40U/L), SGPT 71 (normal range 0-40U/L),  

alkaline phosphatase 197 (normal range 60-170 U/L), 
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prothrombin time was also increased with an INR of 

1.41. All her symptoms were attributed to acute hepatitis- 

secondary to valproic acid and malnutrition. Abdominal 

ultrasound showed mild hepatomegaly with fatty liver. 

Hypokalemia was thought to be due to gastrointestinal 

loss. CT abdomen done on a later date showed features 

highly suggestive of IBD with intussusceptions but 

colonoscopy was not done as patient was not willing for 

that. She was treated conservatively with intravenous 

potassium correction, vitamin k and other supportive 

measures. Hepatotoxic drugs were stopped. She was 

symptomatically better and was discharged. 

She was readmitted three weeks later with two episodes 

of generalized tonic clonic seizures, altered sensorium, 

generalized weakness, decreased appetite and decreased 

movement on left side of the body. There was no history 

of any vomiting or diarrhea during present admission. On 

examination she was conscious and disoriented with 

blood pressure of 140/90 mm of Hg. She was pale, icteric 

and had pedal edema. Patient was febrile and Central 

nervous system examination revealed left sided gaze 

preference, weakness and babinski sign on left. CT brain 

was normal except age related atrophic changes and small 

vessel ischemic changes, probably lacunar infarct. Her 

liver function was better than last admission with total 

bilirubin of 3.7 mg/dl, SGOT 124, SGPT 32. She had 

leukocyotsis and her urine routine was suggestive of 

urinary tract infection and urine culture grew E.coli, 

which explains the cause of fever at the time of 

admission. 

Her blood investigation during the second admission 

showed hypokalemia, which made us check for its cause. 

Her urea and creatinine were normal, 20 mg/dl and 0.53 

mg/dl respectively. The blood and urine investigations 

are given in Table 1 and Table 2. ECG was normal during 

both the admissions. 

Table 1: Laboratory data-serum (second admission). 

Serum      Value Normal range 

Serum potassium 2.4 mEq/L 3.5-5 mEq/L 

Serum chloride 92mEq/L 96-106mEq/l 

Serum bicarbonate 30.1 mEq/L 24-28 mEq/L 

Blood pH 7.52 7.35-7.45 

Serum magnesium 1.6 mg/dl 1.8-2.4 mg/dl 

Urine specific gravity was normal. Her thyroid function 

test, serum rennin, serum aldosterone and serum cortisol 

levels were normal. All her three children’s were worked 

up with serum electrolytes and urinary sodium and 

potassium which were all within normal limits. 

Patient was treated with oral magnesium, spironolactone 

and potassium supplementation. Her symptoms improved 

and was discharged with advise to continue same 

medications. On initial follow up her serum electrolytes 

were normal and were lost to follow up latter. No genetic 

studies were carried out as patient was not willing, which 

was one of the drawback in this case. 

Table 2: Laboratory data-urine (second admission). 

Urine Value Normal range 

Urinary 

calcium 
1.0 mmols/24 hour 2.5-7.5 mmols 

Urinary 

sodium 
74.75 mmol/24 hour 40-220 mmols 

Urinary 

potassium 
28.12 mmols/24 hour 25-150 mmols 

Urinary 

chloride 
122.95 mmols/24 hour 110-250 mmols 

Urinary 

magnesium 
34 mg/24 hour 1.2-29.2 mg 

Urine 

osmolality 
301 mOsm/kg 50-1400 mOsm/kg 

DISCUSSION 

Gitelman’s syndrome, also referred as familial 

hypokalemia- hypomagnesemia, is an autosomal 

recessive salt–losing renal tubulopathy. In majority cases, 

it’s the result of mutation in the SLC12A3, which 

encodes the thiazide sensitive Nacl transporter that is 

specifically expressed in the first part of the distal 

convoluted tubule. In our patient, diagnosis of Gitelman  

syndrome was based on hypokalemic hypochloremic, 

metabolic alkalosis with hypomagnesaemia and 

hypocalciuria. 

The reduced sodium reabsorption in the distal convoluted 

tubule leads to volume depletion, resulting in 

hyperreninaemic hyperaldosteronism and hypokalemia, 

though not as severe as would result from a lesion in the 

loop of Henle. Loss of activity of the thiazide sensitive 

transport increases tubular calcium reabsorption, leading 

to the classic finding of hypocalciuria in Gitelman’s 

syndrome.
2
 Bartter’s syndrome and Gitelman’s syndrome 

represent distinct variants of primary renal tubular 

hypokalemic metabolic alkalosis and are easily 

distinguished on the basis of urinary calcium levels.
3
 

Rodriguez-Soriano et al were the first to suggest that 

hypocalciuria may be useful in distinguishing the 

Gitelman’s syndrome from classic Bartter’s syndrome.
4
 It 

is less certain whether changes in calcium excretion 

provide insight in to the renal tubular pathophysiology of 

these syndromes. The greater urinary calcium excretion 

in patients with classic Bartter’s syndrome is consistent 

with impaired reabsorption in the ascending limb of loop 

of Henle. Alternatively the hypocalciuria of Gitelman’s 

syndrome suggests the involvement of the distal 

convoluted tubule, where reduced chloride absorption is 

associated with augmented calcium absorption.
3
  

Usual mode of presentation of Gitelman syndrome is with 

weakness, fatigue, muscle cramps and nocturia in 

adolescents and young adults. In some cases Gitelman’s 
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syndrome (GS) is found by chance because of 

measurement of serum electrolytes for other reason.
5 

Female patients with the same mutations are relatively 

asymptomatic compared with their male counterparts. 

The nature and position of the SLC12A3 mutation 

combined with male gender, seems to be a determinant 

factor in the severity of GS.
6
 In our patient also it was 

found by chance because of her persistent hypokalemia. 

She was also asymptomatic except the generalised 

weakness and persistence of hypokalemia during her 

second admission which made us look for the cause. 

Chronic vomiting may be a differential diagnosis for 

Gitelman’s syndrome, which can be easily diagnosed by 

low urine chloride concentration.
2
 But it was not done in 

our patient during her first admission. 

Our patient had hypomagnesaemia. The mechanism of 

hypomagnesaemia in Gitelman’s syndrome and its 

relationship with normocalcaemic hypocalciuria are 

complex and still not well understood. Several 

mechanisms have been described, one of which 

postulates that genetic mutations that result in the reduced  

expression of TRP6 Mg channels in the duodenum and 

DCT results in intestinal and urinary magnesium loss and 

hypomagnesaemia.
7
 

Reduced expression of the NCCT was described by 

Loffing et al in their experimental study on mice.
7
 They 

concluded that acute intratubular hydrochlorthiazide 

(HCTZ) infusion decreases the expression of the apical 

NCCTs with a consequent abrupt intracellular Ca
+ 

passive diffusion that could induce distal convoluted cell 

(DCC) apoptosis. As a result, there is a reduction in the 

absorptive surface area in these tubular segments of the 

DCT, where the expression of TRPM channels regulates 

Mg
2+

 absorption. 

In addition, inactivation of the NCCT might be 

responsible for reduced distal magnesium transport as 

well as up-regulation of calcium absorption in the DCT 

resulting in hypocalciuria.
8
 

Therapeutic options in Gitelmans syndrome include 

supplementation of potassium and magnesium along with 

avoiding sodium depletion. Increased sodium delivery to 

distal nephron increases potassium excretion. In sodium 

wasting or in patients supplemented with sodium in the 

diet, the increased potassium excretion will require 

potassium supplementation in large quantities and 

potassium sparing diuretics to maintain normal range of 

plasma potassium levels. Modest amount of potassium 

supplementation with or without potassium sparing 

diuretics may be required in the absence of salt wasting.
9
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