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Persistent severe hypokalemia: Gitelman syndrome and 
differential diagnosis

Hipocalemia grave persistente: Síndrome de Gitelman e diagnósticos 
diferenciais
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As principais causas de hipocalemia normalmente 
são evidentes na história clínica dos pacientes em 
investigação etiológica, com episódios prévios de 
vômitos, diarréia ou uso de diuréticos. Entretanto, 
em alguns pacientes, a causa da hipocalemia pode 
se tornar um desafio. Em tais casos, dois principais 
componentes da investigação devem ser realizados: 
avaliação da excreção do potássio urinário e do 
“status” ácido-básico. Este artigo traz um relato 
de caso de uma paciente portadora de hipocalemia 
grave persistente, com investigação laboratorial 
complementar caracterizada por hipomagnesemia 
e hipocalciúria, associada à alcalose metabólica e 
elevação dos hormômios tireoideanos. A apresen- 
tação inicial do quadro incluiu paralisia periódica 
tireotóxica como um dos principais diagnósticos 
diferenciais, porém, a paciente evoluiu para um es- 
tado eutireoideo e persistiu com grave hipocalemia, 
sendo, por fim, realizado diagnóstico clínico de 
Síndrome de Gitelman.

Resumo
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The main causes of hypokalemia are usu-
ally evident in the clinical history of pa-
tients, with previous episodes of vomiting, 
diarrhea or diuretic use. However, in some 
patients the cause of hypokalemia can 
become a challenge. In such cases, two 
major components of the investigation 
must be performed: assessment of urinary 
excretion potassium and the acid-base 
status. This article presents a case report 
of a patient with severe persistent hypo-
kalemia, complementary laboratory tests 
indicated that's it was hypomagnesaemia 
and hypocalciuria associated with meta-
bolic alkalosis, and increase of thyroid 
hormones. Thyrotoxic periodic paralysis 
was included in the differential diagnosis, 
but evolved into euthyroid state, persist-
ing with severe hypokalemia, which led to 
be diagnosed as Gitelman syndrome.
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Introduction

Hypokalemia is a common clinical prob-
lem. Situations that decrease intake, in-
crease translocation into the cells or 
increase losses in the urine, gastrointes-
tinal tract, or sweat lead to a reduction 
in the serum potassium concentration, 
resulting in hypokalemia and its clinical 
manifestations.1

After hypokalemia is documented, 
attempts should be made based on the 
history and laboratory findings to iden-
tify the cause, which is often secondary 
to vomiting, diarrhea or diuretic therapy. 
Assessment of a hypokalemic patient be-
gins with the evaluation of muscle strength 

and obtaining an electrocardiogram (EKG) 
test to assess the cardiac consequences.2-5

This article presents a case report of a 
patient with severe persistent hypokalemia, 
with complementary laboratory findings 
characterized by hypomagnesaemia and hy-
pocalciuria associated with metabolic alka-
losis, and increase of thyroid hormones.

Case report

A 41-year-old Brazilian woman was re-
ferred to Nephrologist with complaints 
of weakness, fatigue and muscle crumps. 
She was first admitted to a Intensive Care 
Unit of a tertiary hospital eight months 
before the first visit to our clinic with 
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32 mEq/24h; chloride 73 mmol/L; TSH 4.03 µUI/mL; 
T4 livre 1.3 ng/dl; blood gases pH 7.46 / bicarbonate 
40 mEq/L. She had elevated levels of aldosterone and 
renin activity, 212 ng/dL and 215 ng/mL, respectively.

Because of a high risk of volume depletion in our 
patient, who was already presenting low blood pres-
sure (systolic blood pressure around 80-90 mmHg), 
diuretic tests were not performed. Literature recom-
mends performing the test in normotensive patients 
with hypokalemic alkalosis phenotype, in which an 
abnormal test allows to predict with a very high sen-
sitivity and specificity the GS genotype and thus avoid 
the need for genotyping.6 Genetic studies were not 
performed, so far, because of its high cost.

Discussion

THPP is a rare metabolic myopathy that consists of 
acute systemic muscle weakness associated with hy-
pokalemia, with potentially fatal episodes of muscle 
weakness or paralysis that can affect the respiratory 
muscles. The most common cause of hypokalemic 
paralysis is primary or may be familial hypokalemic 
periodic paralysis. 

The familial forms have a genetic substrate, auto-
somal dominant penetrance, and the symptoms oc-
cur due to hereditary defects in the ion channels, in 
younger individuals. Sporadic paralysis are related to 
the dysfunction of ion channels caused by electrolytic 
disturbances, as the patient in this case report. The 
causes of sporadic forms could include secondary to 
thyrotoxicosis, renal tubular acidosis, primary hyper-
aldosteronism, Gitelman syndrome (GS), diarrhea or 
barium intoxication.7

THPP occurs predominantly in Asian male descen-
dants. The thyrotoxic condition causes an ion channel 
defect leading to a rapid shift of potassium into the 
intracellular space.7

Serum potassium levels may decline to as low as 
1.5 to 2.5 mEq/L in acute attacks, which are pre-
cipitated by rest after exercise, carbohydrate meal or 
stress. Serum potassium is normal during periods be-
tween the attacks of paralysis. This is a characteristic 
that can help distinguish periodic paralysis from other 
forms of hypokalemic paralysis. 

Patients with THPP will also have a low urinary 
potassium excretion; wich, can also help distinguish 
patients from those who have hypokalemic pa-
ralysis due to renal loss of potassium.8 Our patient 
evolved into euthyroid state, persisting with severe 

the symptoms previously mentioned. The symptoms 
were exacerbated by vomiting, nausea and diarrhea, 
and associated with EKG abnormalities and severe 
hypokalemia. 

Then, she was admitted to a hospital two times 
more, due to the same symptoms and laboratory find-
ings, but this time without vomiting and diarrhea, and 
also no EKG repercussion. Blood biochemical analysis 
showed hypokalaemic (1.8-2.2 mEq/L) metabolic al-
kalosis (pH 7.5 / bicarbonate 32.1 mEq/L) with hy-
pocalciuria (2.26 mg/24h), hypomagnesaemia (1.6 mg/
dL) and normal serum calcium (1.17 mmol/L). Her 
thyroid-stimulating hormone (TSH) level was lower 
than 0.01 µUI/mL, thyroxine (fT4) level was higher 
than 3.23 ng/dl, demonstrating overt hyperthyroid-
ism. Renal function was normal, as well as parathor-
mone (50 pg/mL) and albumin (4.3 g/dL) levels.

Past history of weight loss, not quantified, associ-
ated with amenorrhea and low blood pressure. She 
had thyroid cancer 20 years ago, when she was sub-
mitted to thyroidectomy. She had a cancer relapse, 
five years ago, treated with radioactive iodine ther-
apy. She was taking regularly oral levothyroxine 100 
mcg daily.

Family history of cancer in two family members, 
not related to thyroid cancer, and her father suffered 
an acute myocardial infarction. She had no history of 
abuse of laxatives or diuretics.

Renal ultrasound was normal. The clinical exami-
nation results showed that her height was 1.57 m and 
her weight was 38 kg (Body Mass Index =15.4 kg/
m2). There was no prominent bulging of the eyes, her 
pulse rate was 84 beats per minute without arrhyth-
mia, and the cardiac auscultation area had no patho-
logical murmurs.

Upon admission to our clinic, the patient was taking 
an overdose of levothyroxine; therefore, thyrotoxic hy-
pokalemic periodic paralysis (THPP) was considered the 
cause of the hypokalemic paralysis. The levothyroxine 
dose was diminished up to 75 mcg daily.

However, despite euthyroid status and potassium 
and magnesium replacement, the severe hypokalemic 
condition persisted. Then, further investigations were 
made to reveal the etiology, and Gitelman Syndrome 
(GS) was considered. New laboratory tests revealed: 
creatinine 1.26 mg/dl; magnesium 2.8 meq/L; so-
dium 130 meq/L; potassium 1.8 meq/L; chloride ur 
80 mEq/L; calcium ur 29.2 mg/24h; magnesium ur 
32.6 mg/24h; sodium ur 74 mmol/24h; potassium ur 
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In the medical literature, there are only two case re-
ports describing hypokalemic paralysis due to thyrotoxi-
cosis accompanied by GS. One report in a 16-year-old 
Japanese male patient13 and another, of a 35-year-old 
Indian male.7 We have also found, two letters to the edi-
tor, describing four cases of Asian females with concurrent 
diagnosis of Grave’s disease and GS.18,19 So far, our case is 
the first case report of a Brazilian female with concurrent 
symptoms of hyperthyroidism and Gitelman Syndrome. 
The authors also did not find any other cases reporting 
periodic paralysis to hiperthyroidism due to drugs.
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