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ABSTRACT 
Objective: To determine the frequency of hyperthyroidism in hypokalemic periodic paralysis 
Study Type: Cross-sectional study 
Place and Duration of Study: Department of Neurology, Chandka Medical College Hospital, Larkana from 1st January 2016 to 
30th June 2016. 
Methodology: Eighty four patients with hypokalemic periodic paralysis of both sexes aged 18 to 60 years enrolled. Later on, the 
blood sample was collected and sends to LINAR Hospital for measurement of serum TSH, FT3 and FT4. The hormone assays 
was analyzed by chemiluminescence assay using ADVIA Centuar manufactured by SIEMENS NewYork. 
Results: The mean age was 40.24±9.96 years, 49 (58.3%) were males and 35 (41.7%) were females, 57 (67.9%) has duration 
of illness was >7 days and 27 (32.1%) had duration of illness >7 days. Mean TSH was 0.48±0.25, mean FT3 was 198.17±19.38 
and mean FT4 was 19.43±6.65. The frequency of hyperthyroidism in hypokalemic periodic paralysis was 29 (34.5%) cases. 
Conclusions: The frequency of hyperthyroidism in hypokalemic periodic paralysis was 34.5%. 
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INTRODUCTION 
Hyperthyroidism is a set of disorders that involve excess synthesis 
and secretion of thyroid hormones by the thyroid gland. The 
resulting elevation in levels of FT4, free tri-iodothyronine (FT3) or 
both leads to the hypermetabolic condition of thyrotoxicosis. The 
heterogeneous group of muscle diseases known as periodic 
paralyses (PP) is characterized by episodes of flaccid muscle 
weakness occurring at irregular intervals. Muscle weakness 
happened due to hypokalemia could be life threatening 
complication that can be treated with medication. This type of 
muscle paralysis can result from potassium ion loss due to certain 
drugs or acid base disturbance.1 Periodic paralysis was first 
described in 1875 by Hartwig.2 
 In Western countries, most cases of hypokalemic paralysis 
are due to familial hypokalemic periodic paralysis.3 However, in 
Hong Kong, where 97% of the populations are Chinese, the 
commonest cause is thyrotoxic periodic paralysis (TPP).4 Now, 
TPP is widely spread around the globe duet to immigration and 
globalization.5-8 Association between thyrotoxicosis and periodic 
paralysis was first reported by Rosenfeld in 1902.9 Thyrotoxic 
periodic paralysis has identified in various regions of the world.10,11 
 Mechanism of TTP involves increased activity of Na+-K+ 
ATPase which is directly and indirectly induced by thyroid hormone 
and hyperadrenergic action, respectively.12,13 Hypokalemic periodic 
paralysis (HPP) represents an endocrine emergency that can 
result in respiratory insufficiency, cardiac arrhythmias, and death. 
A study from China on periodic paralysis patients found that 45/56 
patients (80.4%) were thyrotoxic.14 In other series of studies it has 
been found that TPP occurs in 13% of male and 0.17% of female 
thyrotoxic patients.4 Tran et al15 have found that in Japan incidence 
of TPP is 4.3% among male and 0.04% among female thyrotoxic 
patients. Forty cases with THPP were identified in the Turkish 
population.16 Another study in Thai population found that 11 (32%) 
patients of hypokalemic periodic paralysis had thyrotoxic period 
paralysis.17 A study conducted in Taiwan on symptoms and 
precipitating factors of TPP found that approximately 15% of the 
patients showed thyrotoxicosis symptoms.18 A comparative study 
of TPP from idiopathic hypokalemic period paralysis from Indian 
population showed that serum potassium was significantly lower in 
thyrotoxic period paralysis patients and recovery was faster in HPP 
while rest of features were almost similar in two groups.19 In one 
study from Australia 11 cases of thyrotoxic period paralysis were 
found in 5 Melbourne Teaching Hospitals.6 
 

MATERIALS AND METHODS 
This cross-sectional study was conducted at the Department of 
Neurology, Chandka Medical College Hospital, SMBBMU Larkana 
from 1st January 2016 to 30th June 2016 and 84 patients were 
enrolled. All patients with hypokalemic periodic paralysis of both 
sex aged 18 to 60 years were included. All other causes of 
hypokalemia i.e. DKA, type 1 and 2 RTA, GI loss i.e. laxative 
abuse, diarrhea or surreptitious vomiting based on patient’s clinical 
history, drugs i.e. diuretic use and primary aldosteronism, Cushing 
syndrome were excluded. Later on, the blood sample was 
collected and sends to LINAR Hospital for measurement of serum 
TSH, FT3 and FT4. The hormone assays were analyzed by 
chemiluminescence assay using ADVIA Centuar manufactured by 
SIEMENS New York. Statistical data was analyzed through SPSS 
25.0. 
 

RESULTS 
In present study, 40 (47.6%) 44 (52.4%) were ≥40 years of age 
with mean age was 40.24±9.96 years. Forty nine (58.3%) males 
and 35 (41.7%) females, 57 (67.9%) has duration of illness was >7 
days and 27 (32.1%) had duration of illness >7 days. 
Hyperthyroidism in hypokalemic periodic paralysis was 29 (34.5%) 
cases (Table 1). 
 
Table 1: Demographic assessment of study participants (n=84) 

Variables No. % 

Age  

<40 40 47.6 

≥40 44 52.4 

Gender 

Male 49 58.4 

Female 35 41.6 

Duration of illness (weeks) 

> 1 57 67.8 

< 1 27 32.2 

Hyperthyroidism in hypokaelmic period paralysis 

Yes 29 34.5 

No 55 65.5 

 

DISCUSSION 
Muscle weakness or paralysis in hypokalemia is a known condition 
that can be reversed with medications. Various underlying 
condition leads toward this problem including thyrotoxic paralysis.20 
Common symptoms of TPP includes thyrotoxicosis and muscle 

mailto:drmukhtiarali@yahoo.com


Frequency of Hyperthyroidism in Hypokalemic Periodic Paralysis 

 
354   P J M H S  Vol. 16, No. 06, Jun  2022 

paralysis. Now, it is widely spread all over the globe due to 
immigration and globalization.21,22 
 The frequency of hyperthyroidism in hypokalemic periodic 
paralysis was 29 (34.5%) cases. Similarly, 40 cases with THPP 
were identified in the Turkish population.16 Another study in Thai 
population found that 32% patients of HPP was also had TPP.23 In 
contrast, a study conducted in Taiwan on symptoms and 
precipitating factors of TPP found that few patients only represent 
symptoms of thyrotoxicosis.24 
 Thyrotoxic periodic paralysis commonly occurs in the age 
group of ≥40 years; the mean age of our patients is also 41.6 
years.25 We also found that patients ≥40 years of age, the 
frequency of hyperthyroidism in hypokalemic periodic paralysis 
was 47.7% compared to 20% cases among patients of age <40 
years (p-0.007) and patients with duration of illness ≥7days, the 
frequency of hyperthyroidism in hypokalemic periodic paralysis 
was 43.9% compared to 14.8% cases among patients with 
duration of illness <7 days (p-0.007). 
 It has been proved that THPP appeared to be higher in men 
as compared to women.26 In the present study, in male patients, 
the frequency of hyperthyroidism in hypokalemic periodic paralysis 
was 46.9% compared to 17.1% cases among female patients (p-
0.004). 
 Similar to the findings of our study, in literature HPP could 
cause lethal complications in higher age males. Timely treatment 
will prevent further complications including cardiac diseases. 
Potassium supplements could prove beneficial for early treatment 
protocols. Best known treatment is thyroidectomy. Potassium level 
monitoring is highly suggested for the evasion of hyperkalemia. 
 

CONCLUSION 
The frequency of hyperthyroidism in hypokalemic periodic 
paralysis was 34.5% and hyperthyroidism is more prevalent in 
patients’ ≥40 years, males and duration of illness ≥7 days. 
 

REFERENCES 
1. Aronson PS, Giebisch G. Effects of pH on potassium: New 

explanations for old observations. J AmSoc Nephrol 2001; 22:1981-
89. 

2. Hartwig H. Ueber einen fall von intermittiereuder paralysis spinalis. 
Zentralbl Med Wiss 1875;13:428. 

3. Stedwell RE, Allen KM, Binder LS. Hypokalemic paralyses: A review of 
the etiologies, pathophysiology, presentation, and therapy. AmJ 
Emerg Med 1992;10(2):143-8. 

4. McFadzean AJS, Yeung R. Periodic paralysis complicating 
thyrotoxicosis in Chinese. Br Med J 1967;1:451-5. 

5. Magsino CH Jr, Ryan AJ Jr. thyrotoxic periodic paralysis. 
South Med J 2000;93(10):996–1003. 

6. Phakdeekitcharoen B, Ruangraksa C, Radinahamed P. 
Hypokalaemia and paralysis in the Thai population. Nephrol Dial 
Transplant 2004;19:2013-18. 

7. Shizume K, ShishibaY, Kuma K, Noguchi S, Tajiri J, Ito K, et al. 
Comparison of the Incidence of Association of Periodic Paralysis and 

Hyperthyroidism in Japan in 1957 and 1991. Endocrinol Japan 
1992;39(3):315-18. 

8. Lin SH. Thyrotoxic periodic paralysis. Mayo Clin Proceedings 
2005;80:99-105. 

9. Rosenfeld M. Acute aufsteigende lahmung bei morbus basedow. Klin 
Wochenschr (Bed) 1902;39:538-40. 

10. Manoukian MA, Foote JA, Crapo LM. Clinical and metabolic features 
of thyrotoxic periodic paralysis in 24 episodes. Arch Intern Med 
1999;159(6):601-6. 

11. Mellgren G, Bleskestad HI, Aanderud S, Bindoff L. Thyrotoxicosis and 
paraparesis in a young woman: case report and review of the 
literature. Thyroid 2002;12(1):77-80. 

12. Chan A, Shinde R, Chow CC, Cockram CS, Swaminathan R. In vivo 
and in vitro sodium activity in subjects with thyrotoxic periodic 
paralysis. BMJ 1991;303:1096-99. 

13. Ruff RL. Insulin acts in hypokalemic periodic paralysis by reducing 
inward rectifier K+ current. Neurol 1999;53:1556-63. 

14. Ko GTC, Chwo CCw, Yeung VTFg, Chan HHL, Li JKY, Cockram CS. 
Thyrotoxic periodic paralysis in a Chinese population. QJ Med 
1996;89:463-8. 

15. Tran HA, Kay SE, Kende M, Doery JCG, Colman PG, Read A. 
Thyrotoxic, hypokalaemic periodic paralysis in Australasian men. Int 
Med J Mar 2003;Vol 33,issue 3:91-4. 

16. Cesur M, Bayram F, Temel MA, Ozkaya M, Kocer A, Ertorer ME, et 
al. Thyrotoxic hypokalaemic periodic paralysis in a Turkish 
population: three new case reports and analysis of the case series. 
Clin Endocrinol 2008;68:143-52. 

17. Phakdeekitcharoen B, Ruangraksa C, Radinahamed P. 
Hypokalaemia and paralysis in the Thai population. Nephrol Dial 
Transplant 2004;19:2013-18. 

18. Chang CC, Cheng CJ, Sung CC, Chiueh TS, Lee CH, Chau T et al. 
A 10-year analysis of thyrotoxic periodic paralysis in 135 patients: 
focus on symptomatology and precipitants. Euro J Endocrinol 
2013;169:529-36. 

19. Kalita J, Goyal G, Bhoi SK, Chandra S, Misra UK. Comparative study 
of thyrotoxic periodic paralysis from idiopathic hypokalemic periodic 
paralysis: An experience from India. Ann Indian Acad Neurol 
2012;15(3):186-90. 

20. Dogan NO, Cumali Dogru C, Demircan A, Kele A, Bildik F. Thyrotoxic 
hypokalemic periodic paralysis presenting with paraparesis. Nobel 
Med 2013;9(1):118-20. 

21. Simmonds MJ, Brand OJ, Barrett JC, Newby PR, Franklyn JA, Gough 
SC. Association of Fc receptor-like 5 (FCRL5) with Graves' disease is 
secondary to the effect of FCRL3. Clin Endocrinol (Oxf) 
2010;73(5):654-60. 

22. Burches-Feliciano MJ, Argente-Pla M, Garcia-Malpartida K, Rubio-
Almanza M, Merino-Torres JF. Hyperthyroidism induced by topical 
iodine. Endocrinol Nutr 2015;12:39. 

23. Chu X, Pan CM, Zhao SX, Liang J, Gao GQ, Zhang XM, et al. A 
genome-wide association study identifies two new risk loci for Graves' 
disease. Nat Genet 2011;43(9):897-901. 

24. Porterfield JR Jr, Thompson GB, Farley DR, Grant CS, Richards ML. 
Evidence-based management of toxic multinodular goiter (Plummer's 
Disease). World J Surg. 2008;32(7):1278-84. 

25. Yalamanchi S, Cooper DS. Thyroid disorders in pregnancy. Curr Opin 
Obstet Gynecol 2015;19:31. 

26. Pothiwala P, Levine SN. Analytic review: thyrotoxic periodic paralysis: 
a review. J Intensive Care Med. 2010;25:71-77. 

 
 


