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ABSTRACT
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Hypothyroidism is a clinical condition resulting from inadequate synthesis of the thyroid hormones. Estimation of Serum
electrolytes is used to identify imbalance of electrolytes, ﬂuid or pH in the body. The main aim of the study is to analyse and
evaluate the serum electrolytes (Na+, K+) in hypothyroid patients and to compare with age and sex matched controls. A
prospective study was conducted on 60 population, of which, 30 hypothyroid patients with decreased serumT3 ,T4 & increased
serum TSH concentration done at Biochemistry Department ,GGH ( a tertiary care hospital) Kakinada and compared with 30
healthy controls. Results of this study showed, signiﬁcant decrease of serum Na+ and an increase in serum K+ in hypothyroid
patients. Conclusion: This study suggests that hypothyroidism is strong linked with the electrolyte imbalance. Regular monitoring
of electrolytes will be of great beneﬁt to prevent complications associated with hypothyroidism.

INTRODUCTION:
Hypothyroidism is deﬁned as the deﬁciency of thyroid activity,
which results from decreased secretion of T3 and T4 irrespective
of the cause1 . In worldwide, around, more than 200 million
people have thyroid disease.2 The prevalence of thyroid
dysfunction in adults in the general population ranges from 1 to
10%.3 According to various studies on disorders of the thyroid
gland, it has been estimated, around 42 million people in India
suffer from thyroid disorders.4 Hypothyroidism is a common form
of disease of the thyroid gland. In India Hypothyroidism is highly
prevalent . 1 in 10 people in India are having hypothyroidism. With
an increase in age, the prevalence of the thyroid disease also
increases and is more common in women. In India, the prevalence
of Hypothyroidism varies from 0.9 to 17.5%.5,6
Thyroid hormones plays vital role in maintaining body's
metabolism, BMR, thermoregulation and hemodynamic status.
Thyroid hormones regulate the metabolism of carbohydrate,
protein, Lipids, electrolytes and minerals. The effect and the
underlying mechanism of action of thyroid hormones on
electrolytes and mineral metabolism is not well known.
Hyponatremia, clinical features include dehydration, drop in blood
pressure, drowsiness, lethargy, confusion, abdominal cramps,
oliguria, tremors and coma. Hypothyroidism is accompanied by
remarkable alterations in the metabolism of water and
electrolytes3-4. Sodium and potassium are important components
of the enzyme sodium potassium ATPase which is a cell membrane
enzyme that helps in the transport of water and nutrients across
the cell membrane. Thyroid hormones regulate the activity of
sodium potassium pumps in most of the tissues Prospective studies
show that hypothyroidism is associated with hyponatraemia.
Plasma potassium level above 5.5 mmol/L is known as
hyperkalemia. Since the normal level of K+ is kept at a very narrow
margin, even minor increase is life-threatening.
In hyperkalemia, there is increased membrane excitability, which
leads to ventricular arrythmia and ventricular ﬁbrillation.
Hyperkalemia is characterized by ﬂaccid paralysis, bradycardia and
cardiac arrest. ECG shows elevated T wave, widening of QRS
complex and lengthening of PR interval. Any disturbance in the
electrolytes is life threatening. The present study aimed to assess
the variations in the serum electrolytes(Na+, K+) in hypothyroid
patients and to compare with euthyroid controls attending to the
outpatient department in the tertiary care hospital, Government
general hospital, Kakinada.
Materials and Methods:
The present study was conducted in Department of Biochemistry,
Government General hospital, Kakinada. A total of 60 subjects,
out of which 30 subjects were hypothyroid patients and 30 were
healthy age and sex matched controls.
www.worldwidejournals.com

Inclusion Criteria:
Recently detected or poorly controlled hypothyroid patients.
Age eligible for the study ----20 years to 50 years.
Exclusion Criteria:
Patients with any other metabolic abnormalities, hypertensives,
diabetes mellitus, Paediatric age group, Cushing's syndrome ,
renal and hepatic disorders were excluded from the study. Other
conditions like pregnancy and lactation were also excluded.
Subjects taking drugs affecting thyroid hormone levels, lipid
proﬁle levels were also excluded. Subjects taking Corticosteroids
are excluded.
Control Group:
30 age and sex matched healthy controls were included.
Method Of Analysis:
An informed consent was taken from the patients and controls
before collecting the sample. A 3ml of venous blood from fasting
subjects was drawn from the ante cubital vein from both cases and
controls. Serum is separated immediately. Serum samples were
analysed for Electrolytes ( Na+, K+) on Radiometer ABL 800
analyser by Ion selective electrode. Thyroid proﬁle (T3, T4, TSH)
was estimated on Beckmann Coulter Access 2 by
chemiluminescence immunoassay method. Biochemical
parameters Fasting Blood Sugar (FBS) by Hexokinase method,
Serum Creatinine by Jaffes method and Blood Urea by Urease
method are estimated on Beckmann Coulter AU 480.
Statistical analysis:
The observed values were compared with the control group for
statistical analysis. All data were expressed as mean ± SD.
Statistical analysis was done by student T-test. Differences with 'p'
value less than 0.05 were considered to be statistically signiﬁcant.
Normal Reference value:
Serum thyrotropin / Thyroid-stimulating hormone(TSH)-- 0.4- 4.2
µU/mL
Serum tri-iodothyronine(T3)-- 0.8-1.8 µg/L = 80-180 ng/dL
Serum thyroxine(T4)-- 46120 µg/l = 4.612.0µg/dL
Fasting Blood sugar-- 70-110 mg/dL
Blood Urea-- 17-43 mg/dL
Serum Creatinine -- 0.6-1.3 mg/dL
Serum Sodium (Na+) -- 135-145 mEq/L
Serum Potassium(K+)-- 3.5 - 5 mEq/L
Results:
Table 1:
Levels of different biochemical parameters in Hypothyroid cases
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S.No PARAMETE CONTROL PATIENTS P value
R
S(N=30) (N=30)
Mean Mean ± SD
± SD

Signiﬁcance

dysfunction. Hyponatraemia in hypothyroidism is described as the
consequence of increased water retention mediated by ADH. In
contrary, Hypokalaemia is seen in thyrotoxic patients 11.

1

<0.0001

Signiﬁcant

In this present study, FBS (119.13 ± 16.52) is signiﬁcantly elevated
(p<0.0001) in hypothyroid patients when compared with controls
FBS (92.42 ± 15.37). Similar results were observed by Maram
Sushma et al12.

0.5947

Not
signiﬁcant

0.81 ± 0.12 0.9751

Not
Signiﬁcant

and control group.

Fasting
Blood
sugar
(mg/dl)

92.42 ±
15.37

119.13 ±
16.52
Blood Urea 29.023 ± 28.75 ±
(mg/dl)
2.33
2.65

2

Hypothyroidism has been associated with insulin
resistance,13,14,15 dyslipidemia 16,17 and obesity.18,19 Insulin
resistance in the setting of hypothyroidism has been documented
and is associated with decreased responsiveness of glucose uptake
in muscle and adipose tissue to insulin, as well as decreased
glycogen synthesis in skeletal muscle.13,14,15,20

3

Serum
0.81 ±
Creatinine 0.14
(mg/dl)

4

Tri
1.24+0.3 0.93 + 0.34 <0.0001
iodothyron 1
ine(T3)(
µg/L)

Signiﬁcant

Blood Urea (28.75 ± 2.65), S. Creatinine (0.81 ± 0.12) in
hypothyroid patients is not statistically signiﬁcant when compared
with controls Blood Urea (29.023 ± 2.33), S. Creatinine (0.81 ±
0.14).

5

Tetra
10.74 +
iodothyron 1.41
ine(T4)
(ng/dl)

8.28 +4.60 0.0005

Signiﬁcant

6

TSH
(µU/ml)

28.30+34.0 <0.0001
9

Signiﬁcant

Conclusion:
The results of the above study shows Signiﬁcant decrease of serum
sodium and increase in serum potassium in hypothyroid patients.
This suggests that hypothyroid patients should be regularly
screened for imbalance in serum electrolytes. Early detection and
necessary treatment prevents complications of electrolyte
disturbances in patients.

7

Na+(mEq/L 139.38+7 130.88+2.0 0.0073
)
.39
3

Signiﬁcant

K+(mEq/L) 3.863+0. 5.262+0.32 <0.0001
169
5

Signiﬁcant

8

2.36 +
0.79
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P value < 0.05 was considered statistically signiﬁcant.
Table 1: shows a signiﬁcantly higher TSH (P < 0.0001), Serum K+ (P
< 0.0001) levels in Hypothyroid Patients than the control group.
Hypothyroid patients had signiﬁcantly lower Serum Na + (P Value
0.0073 ).
DISCUSSION:
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0.0001), Serum K+(5.262+0.325) (P < 0.0001) levels in
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The enzyme Na+-K+ ATPase is present in almost every cell in the
body. The main function of the enzyme is to transport of water
and nutrients across the cell membrane8. Sodium and potassium
pumps are regulated by thyroid hormones9.Research in the
recent years , Focussed on the prognosis of the patients having
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showed an increased mortality10. In several literatures, it is shown
that electrolytes disorders are commonly related with thyroid
16

1.
2. .
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Shaikh BA. Clinical features of primary hypothyroidism : a year experience at
Chandka medical college, Larkana. Medical Channel. 2008:14 (1) : 72-75.
Mary J. Shoman: Thyroid awareness month guided to thyroid disease 2010.
Marc B. Stone and Robert B. Wallace: Medicare coverage of routine screening for
thyroid dysfunction. ISBN-10;0-309-08885-2.
Available from: http://www.ias.ac.in/currsci/oct252000/n%20 kochupillai.PDF
[Last accessed on 2011 April 2].
Juan J. Diez: Hypothyroidism in patients older than 55 Years - An analysis of the
etiology and assessment of the effectiveness of therapy. The Journals of
Gerontology Series A 2002; 57:M315-M320.
Lithell H, Boberg J, Hellsing K et al., Serum lipoprotein and apolipoprotein
concentrations and tissue lipoprotein lipase activity in overt and subclinical
hypothyroidism: the effect of substitution therapy. Eur J Clin Invest. 1981; 11: 3-10.
Arvind Bharti et al / Assessment of serum minerals and electrolytes in thyroid
patients
Murgod R, Soans G. Changes in Electrolyte and Lipid proﬁle in Hypothyroidism.
International Journal of Life science and Pharma research 2012; 2(3): 185-194.
Ismail BF, Edelman IS. The mechanism of the calorigenic effect of thyroid hormone
stimulation of Na+ + K+ activated adenosinetri phosphatase activity. J gen Physiol
1971; 57: 710.
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(6):9527.
Schwarza C, Leichtle AB, Spiros A, Georg MF, Heins Z, Aristmenis K, Gregor L.
Thyroid function and serum electrolytes. Swiss Medical Weekly 2012; 13669 - 142.
Maram Sushma et al ,Lipid proﬁle alterations and fasting blood glucose levels in
primary hypothyroidism,JRMS2014
Dimitriadis G, Mitrou P, Lambadiari V, Boutati E, Maratou E, Panagiotakos DB,
Koukkou E, et al. Insulin action in adipose tissue and muscle in hypothyroidism. J
Clin Endocrinol Metab. 2006;91(12):49304937. [PubMed]
Rochon C, Tauveron I, Dejax C, Benoit P, Capitan P, Fabricio A, Berry C, et al.
Response of glucose disposal to hyperinsulinaemia in human hypothyroidism and
hyperthyroidism. Clin Sci (Lond) 2003;104(1):715. [PubMed]
Kosovskii MI, Katkova SP, Mirakhmedov MM, Rakhimdzhanov RT. Insulin
resistance in experimental hypo- and hyperthyroidism. Probl Endokrinol (Mosk)
1989;35(3):5054. [PubMed]
Pucci E, Chiovato L, Pinchera A. Thyroid and lipid metabolism. Int J Obes Relat
Metab Disord. 2000;24(Suppl 2):S109S112. [PubMed]
O'Brien T, Dinneen SF, O'Brien PC, Palumbo PJ. Hyperlipidemia in patients with
primary and secondary hypothyroidism. Mayo Clin Proc. 1993;68(9):860866.
[PubMed]
Michalaki MA, Vagenakis AG, Leonardou AS, Argentou MN, Habeos IG, Makri MG,
Psyrogiannis AI, et al. Thyroid function in humans with morbid obesity. Thyroid.
2006;16(1):7378. [PubMed]
Raftopoulos Y, Gagne DJ, Papasavas P, Hayetian F, Maurer J, Bononi P, Caushaj PF.
Improvement of hypothyroidism after laparoscopic roux-en-Y gastric bypass for
morbid obesity. Obes Surg. 2004;14(4):509513. [PubMed]
Dimitriadis GD, Leighton B, Parry-Billings M, West D, Newsholme EA. Effects of
hypothyroidism on the sensitivity of glycolysis and glycogen synthesis to insulin in
the soleus muscle of the rat. Biochem J. 1989;257(2):369373. [PMC free article]
[PubMed]

www.worldwidejournals.com

