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Case Report

A 35-year-old male patient was admitted to another 
hospital with complaints of weakness, fatigue and sweating. 
Laboratory tests revealed overt hyperthyroidism [Table 1]. 
Thyroid Doppler ultrasonography documented 
increased perfusion of the thyroid gland. Therefore, 
methimazole (20 mg/day) treatment was started.

On the 15th day of treatment, the patient presented to our 
clinic with extreme fatigue and difficulty in moving his 
limbs. Physical examination revealed body temperature 
of 37.2°C, heart rate of 88 beats/min, blood pressure of 
120/80 mmHg and respiratory rate of 20/min. Upon 
neurological examination, a bilateral motor deficit of 2/5 
in the upper extremities and 3/5 in the lower extremities 
was detected. There were no pathological reflexes, and 
sensory tests were normal. The patient’s laboratory 
examinations revealed ongoing overt hyperthyroidism and 
hypokalemia, with high levels of anti-thyroperoxidase, 
anti-thyroglobulin, anti-thyroid stimulating hormone and 
thyroid receptor antibody (TRAb) [Table 1]. Intravenous 
potassium chloride (KCl) treatment increased the plasma 
potassium level to 3.8 mEq/L, and the patient’s complaints 
subsided. He was prescribed oral KCl (2,400 mg/day) 
with a diagnosis of thyrotoxic hypokalemic periodic 
paralysis (THPP).

During follow-up, oral KCl was continued. During the 
4th month of anti-thyroid treatment, euthyroid state 
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ABSTRACT

A 35-year-old male patient was admitted with fatigue and muscle weakness. He had been on methimazole due to thyrotoxicosis 
for 2 weeks. Laboratory tests showed overt hyperthyroidism and hypokalemia. Potassium replacement was started with an initial 
diagnosis of thyrotoxic hypokalemic periodic paralysis. Later on, despite the euthyroid condition and potassium chloride treatment, 
hypokalemia persisted. Further investigations revealed hyperreninemic hyperaldosteronism. The patient was considered to have 
Gitelman’s syndrome (GS) and all genetic analysis was done. A c. 1145C>T, p.Thr382Met homozygote missense mutation located 
on solute carrier family 12, member gene 3, exon 9 was detected and GS was confirmed.
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Introduction

Hypokalemic paralysis is a rare metabolic myopathy 
consisting of hypokalemia and acute systemic muscle 
weakness. The most common cause of hypokalemic 
paralysis is primary or familial hypokalemic periodic 
paralysis. However, sporadic cases could be secondary 
to thyrotoxicosis, renal tubular acidosis, primary 
hyperaldosteronism, Gitelman’s syndrome (GS), barium 
intoxication or diarrhea.[1]

We have identified, for the first time in an adult, a case 
of hypokalemic paralysis associated with thyrotoxicosis 
and accompanied by GS. The aim of this report is to 
emphasize that hypokalemic paralysis could present with 
combined etiologies.
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was acheieved and the TRAb level was normalized; 
however, serum potassium levels were below 4 mEq/L. 
Investigations were performed to reveal the etiology of 
the hypokalemia, and metabolic alkalosis, hypokalemia, 
hypomagnesemia, hypocalciuria, and elevated renin 
and aldosterone levels were recorded [Table 1]. In the 
patient’s past medical history, there was no evidence 
for drug use, including diuretics and laxatives. Due 
to the above findings, GS was considered. Molecular 
genetic analysis revealed a c. 1145C>T, p.Thr382Met 
homozygote missense mutation located on solute carrier 
family 12, member gene 3 (SLC12A3), exon 9. With the 
confirmed diagnosis of GS, spironolactone (50 mg/day) 
and magnesium oxide (250 mg/day) were added to the 
methimazole and oral potassium treatment.

Renal biopsy was recommended for proteinuria and a 
screening genetic analysis was proposed for the family 
members at risk, but they did not accept it.

Discussion

Upon admission to our clinic, the patient was on 
methimazole treatment initiated previously due to 
thyrotoxicosis and he had overt hyperthyroidism and 
hypokalemia; therefore, THPP was considered the cause 

of the hypokalemic paralysis. However, during clinical 
follow-up, despite euthyroid status and potassium 
replacement, the hypokalemic condition persisted. GS 
was considered an accompanying condition requiring 
further examination, which revealed metabolic alkalosis, 
hypomagnesemia, hypocalciuria, and elevated renin 
and aldosterone levels. SLC12A3 gene analysis revealed 
the homozygote mutation, and the GS diagnosis was 
confirmed.

Thyrotoxic hypokalemic periodic paralysis is a disease 
characterized by recurrent episodic muscle weakness 
in the presence of hypokalemia and thyrotoxicosis. It 
occurs predominantly in males of Asian descent.[2] The 
thyrotoxic condition causes an ion channel defect leading 
to a rapid potassium shift to the intracellular space. In 
sporadic cases, Na+/K+-adenosine triphosphatase channel 
activation is responsible for this rapid shift, but in familial 
cases, the responsibility belongs to KCNE3 (voltage-gated 
potassium channel) gene mutation.[2] In this case, the 
THPP gene was not analyzed because the past family 
medical history did not reveal any thyroid disease.

Gitelman’s syndrome is an autosomal recessive disorder 
characterized by hypokalemic metabolic alkalosis with 
hypocalciuria, hypomagnesemia and hyperreninemic 

Table 1: Laboratory findings of the patient
Parameter Normal range Two weeks before admission At admission Fourth month of treatment
Free T3 (pg/mL) 2.3-4.2 6.64 4.84 3.60
Free T4 (ng/dl) 0.89-1.70 3.86 1.86 1.32
TSH (IU/mL) 0.56-5.57 0.01 0.01 4.02
Creatinine (mg/dl) 0.7-1.2 0.9 1.1 0.8
Sodium (mEq/L) 136-145 - 139 137
Potassium (mEq/L) 3.5-5.1 - 1.8 3.2
Calcium (mg/dl) 8.4-10.2 - - 9.1
Phosphorus (mg/dl) 2.3-4.7 - - 3.4
Magnesium (mg/dl) 1.6-2.6 - - 1.2
AST (IU/L) 0-34 15 14 16
ALT (IU/L) 0-55 34 21 24
Anti-TPO (IU/mL) 0-34 - 154.6 -
Anti-Tg (IU/mL) <20 - 20.8 -
TRAb (U/L) 0-14 - 24 7.4
PTH (pg/mL) 12-65 - - 26.1
25(OH) Vitamin D (mg/dl) 30-150 - - 39.52
Blood gases

pH 7.35-7.45 - - 7.48
HCO3 (mmol/L) 22-30 - - 32.8

Serum aldosterone (supine) (ng/dl) 1-16 - - 25.54
Plasma renin activity (supine) (ng/mL/h) 0.51-2.64 - - 16.45
24 h urine volume (mL/day) - - - 3250
24 h urine sodium (mEq/day) 40-220 - - 126
24 h urine potassium (mg/day) 25-125 - - 77.55
24 h urine chloride (mmoL/day) 24-250 - - 141
24 h urine calcium (mg/day) 100-300 - - 54.1
24 h urine phosphorus (mg/day) 400-1300 - - 804
24 h urine protein (mg/day) 30-150 - - 535
TSH: Thyroid-stimulating hormone, AST: Aspartate aminotransferase, ALT: Alanine transaminase, Anti-TPO: Anti-thyroperoxidase, Anti-Tg: Anti-thyroglobulin, 
TRAb: TSH-receptor antibodies, PTH: Parathyroid hormone
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hyperaldosteronism, observed in young adults.[3] GS 
was caused by mutation of the SLC12A3 gene encoding 
the thiazide-sensitive sodium chloride (Na+/Cl–) 
co-transporter system in distal tubules.[3] To date, more 
than 170 mutations throughout the SLC12A3 gene in 
patients with GS have been identified.[4] The observed 
homozygous missense mutation in our case has been 
reported previously in patients with GS.[4-6]

Although in our case two simultaneous pathological 
mechanisms triggered hypokalemia, the patient’s 
condition was not worse than expected with a single 
pathological condition. Clinical findings did not 
provide clues for a pathological condition other than 
thyrotoxicosis. In the medical literature, there is only one 
report describing hypokalemic paralysis, in a 16-year-old 
Japanese male patient, due to thyrotoxicosis accompanied 
by GS,[7] which differs from our case in the type of 
mutation. In our case, there was an SLC12A3 gene codon 
382 (T382M) ACG > ATG homozygote mutation, while 
the Japanese case had an SLC12A3 gene 858 (L858H) 
CTC > CAC mutation.

Conclusion

Patients with hypokalemic paralysis, investigations for 
etiology should be carried out and it is worthwhile to 

consider additional pathologies causing the hypokalemia, 
although thyrotoxicosis is in the foreground.
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