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Introduction 

Thyroid disease is a most common endocrine disorder in the world population. The prevalence of thyroid disease increases 

with age1. Hypothyroidism is a common endocrine disorder with a reported prevalence of 4%-10% [1]. Hypothyroidism and 

hyperthyroidism are the two primary pathological conditions that involve the thyroid glands. In India, hypothyroidism is the 

major thyroid dysfunction disorder [2]. Thyroid hormones are major regulator of basal metabolic rate and thermoregulation. 

The influences of electrolytes on thyroid hormones are not well established yet and so the underlying mechanisms are also; 

not well understood [3]. 

Thyroid hormones have many important biological effects. A major function is their control of the basal metabolic rate and 

calorigenesis through increased oxygen consumption in tissue via the effects of thyroid hormone on membrane transport 

(cycling of Na
+
-K

+
 ATPase with increased synthesis and consumption of adenosine triphosphate) and enhanced 
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mitochondrial metabolism. The enzyme Na
+
-K

+
 ATPase, which is present on the cell membrane, aids the transport of water 

and nutrients across the cell membrane. The Sodium and potassium are the main components of this enzyme [4]. Moreover, 

in most of the tissues, the activity of sodium potassium pumps is regulated by thyroid hormones [5]. 

Dysnatremia is the most common electrolyte disorder occurring in the hospitalized patients [6,7]. It may occur as 

hyponatremia or hypernatremia, which have associated with high mortality rate if those conditions were not diagnosed and 

not treated early [8].  

The studies like Schwarza et al. showed that thyroid dysfunction is associated with some electrolyte abnormality. 

Hyponatremia is associated with hypothyroidism due to be a result of enhanced water retention intermediated by vasopressin 

[9]. The present study was taken to assess the variations in serum electrolyte levels and the effects of Thyroid stimulating 

hormone (TSH) on electrolyte levels in cases of hypothyroidism. 

Materials and Methods 

Total of 60 subjects were included in our study. All subjects were female. 30 subjects are clinically well established 

hypothyroidism patients and 30 were controls of 18-75 years of age. The study was done in Victoria hospital associated 

BMCRI. The subjects were divided into two groups subject to thyroid hormone levels as euthyroid (Controls) and 

hypothyroid respectively. Cases with history of diabetes mellitus, hypertensive, renal disorders and hepatic disorders, history 

of intake of thyroid drugs were excluded from the study. 

Method of analysis 

After written informed consent, 5ml of venous blood was obtained by venepuncture under aseptic conditions, Centrifuged 

and separated serum was used for estimation of thyroid hormones and electrolytes. 

Thyroid hormones were measured by Chemiluminescence Imunnoassay method on Beckman Coulter Access-2 auto-

analyzer. The electrolytes, Na
+
, K

+
 and Cl

-
 levels were measured by Ion elective electrode. The results were tabulated and 

expressed in Mean and Standard deviation. The Statistical software SAS 16.2, SPSS 15.0, Stata 10.1, MedCalc 9.0.1, Systat 

12.0 and R environment ver.2.11.1 were used for the analysis of the data. The results of cases and controls were compared by 

student ‘t’ test. A ‘p’ value of <0.05 was considered significant. A ‘p’ value of <0.0001 was considered as statistically very 

highly significant. 

All three parameters were compared with TSH levels. Pearson’s correlation and t test of coefficient were calculated. 

 

Results  

TABLE 1. Comparison between Controls and Hypothyroid patients. 

 

Lab variables Controls Patients p value 

T3(tri-iodothyronine) ng/ml 1.21  0.18 0.94  0.2 <0.0001 

T4(thyroxine) μg/dl 9.84  1.35 4.93  1.46 <0.0001 
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TSH(Thyroid stimulating hormone) μIU/ml 2.58  1.22 45.02  36.03 <0.0001 

Na
+ 

(mEq/L)
 

137.26  2.18 131.86  2.47 <0.0001 

K
+ 

(mEq/L)
 

4.28  0.32 4.04  0.54 <0.0446 

Cl
- 
(mEq/L) 102.13  2.72 100.6  2.68 <0.0322 

 

TABLE 2. Pearsons correlation coefficient (r) between electrolytes and Thyroid Stimulating Hormone. 

 

TSH ‘r’ value 

Na
+ 

-0.2775 

K
+ 

-0.3455 

Cl
-
 0.1304 

 

Discussion 

The deficient in thyroid hormone secretion and action leads to hypothyroidism. It is a most common thyroid disorder that 

occurs in mild to severe forms I 5% to 25% of the population. Women are suffered more often than men, and both sexes are 

affected more frequently with increasing age. Hypothyroidism leads to clinical conditions like congestive heart failure, 

electrolyte disturbances and if untreated then leads to coma. The most common electrolyte disturbance occurred in clinics is 

Hyponatremia [10]. 

The TABLE 1, in hypothyroidism cases, the sodium levels were markedly decreased as compared to controls (p<0.0001). 

Whereas the potassium and chloride levels were significantly diminished in cases of hypothyroidism compared to controls 

(p<0.05). The higher statistically significant difference was seen in the level of sodium (p<0.0001) but not in the levels of 

potassium and chloride (p<0.05) in hypothyroid patients. 

According to Saruta et al. Plasma Renin Activity (PRA) and Plasma Aldosterone (PA) levels may be repressed in 

hypothyroidism. This may be due to dysfunction of juxta-glomerular and glomerulosa cells respectively. The exaggerated 

sodium excretion and reduction in potassium excretion could be possibility for the suppression of renin activity and 

aldosterone in hypothyroid patients [11]. 

There are few studies which explain the theoretical mechanisms of association between thyroid function and sodium levels. 

The release of anti-diuretic hormone and increased urinary sodium loss were the probable mechanisms for the impaired 

urinary dilution which might be due to hypothyroid induced hyponatremia in rats [12,13]. 

Recent studies show that the newly diagnosed hypothyroidism and hyponatremia could help to decide whether the electrolyte 

disorder really resolves itself after starting hormone changeover. Hyponatremia has been frequently associated with greater 

risk of falls and fractures [14,15]. 

The Na-K ATPase, which is an enzyme localized on the cell membrane that helps in the passage of water and nutrients across 

the cell membrane. Sodium and potassium are important components of this enzyme. In most of the tissues, the activity of 

sodium potassium pumps is regulated by the thyroid hormones. In hypothyroidism, this enzyme is affected due to deficiency 
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of thyroid hormones and low potassium levels which leads to accumulation of water inside the cells leading to edema [4]. 

 In TABLE 2, Pearsons correlation of TSH with levels of serum sodium, potassium and chloride was done. The serum 

sodium and potassium were negatively correlated with TSH but serum chloride was positively correlated in patients of 

hypothyroidism. There were no statistically significant results in the above correlation. The study done by Morgod et al. 

revealed significant negative correlation between sodium, potassium and TSH in hypothyroidism [4]. 

 

Conclusion 

It has been shown in our study that the electrolytes potassium, sodium and chloride levels were reduced in hypothyroidism 

compared to controls (euthyroids). This recommends that the hypothyroidism patients will be having electrolyte imbalances 

and should be frequently screened and checked for serum electrolytes. Also, electrolyte disturbances need to be monitored 

and treated appropriately to prevent further complications.  

 

REFERENCES 

1. Unnikrishnan AG, Menon UV. Thyroid disorders in India: An epidemiological perspective. Indian J Endocrinol 

Metab. 2011;15:78-81 

2. Unnikrishnan AG, Kalra S, Sahay RK, et al. Prevalence of hypothyroidism in adults: An epidemiological study in 

eight cities of India. Indian J Endocrinol Metab. 2013;17:647. 

3. Rao GM. Serum electrolytes and osmolality in diabetes mellitus. Indian J Med Sci 1992; 46:301-303. 

4. Mariani LH, Berns JS. The renal manifestations of thyroid disease. J Am Soc Nephrol 2012;23:22-36. 

5. Murgod R, Soans G. Changes in electrolyte and lipid profile in hypothyroidism. Life Science Bio Chemistry. 2012; 

2: 185-194. 

6. Ismail-Beigi F, Edelman IS. The Mechanism of the Calorigenic Action of Thyroid Hormone: Stimulation of Na
+
+ 

K
+
-activated adenosinetriphosphatase activity. J Gen Physiol. 1971;57:710-22. 

7. Adrogue HJ, Madias NE. Hypernatremia. N Engl J Med. 2000;342:1493-1499. 

8. Adrogue HJ, Madias NE. Hyponatremia. N Engl J Med. 2000;342:1581-1589. 

9. Lindner G, Funk GC, Schwarz C, Kneidinger N, Kaider A, Schneeweiss B. et al. Hypernatremia in the critically ill 

is an independent risk factor for mortality. Am J Kidney Dis 2007;50:952-957. 

10. Schwarz C, Leichtle AB, Arampatzis S, et al. Thyroid function and serum electrolytes: does an association really 

exist. Swiss Med Wkly. 2012;17:142. 

11. Kargili A, Turgut FH, Karakurt F, et al. A forgotten but important risk factor for severe hyponatremia: myxedema 

coma. Clinics. 2010;65:447-448. 

12. Saruta T, Kitajima W, Hayashi M, et al. Renin and aldosterone in hypothyroidism: relation to excretion of sodium 

and potassium. Clin Endocrinol. 1980;12:483-489. 

13. Mariani LH, Berns JS. The renal manifestations of thyroid disease. J Am Soc Nephrol. 2012;23:22-26. 

14. Schmitt R, Klussmann E, Kahl T, et al. Renal expression of sodium transporters and aquaporin-2 in hypothyroid 

rats. Am J Physiol Renal Physiol. 2003;284:F1097-104. 

15. Renneboog B, Musch W, Vandemergel X, Manto MU, Decaux G. Mild chronic hyponatremia is associated with 

falls, unsteadiness, and attention deficits. Am J Med. 2006;119:71-e1. 


