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Abstract 
Background: In light of their direct effect on bone turnover, thyroid function problems, especially 
hypothyroidism, have drawn more attention recently as a significant source of disruption in mineral metabolism. 
Many important metabolic pathways that are either directly or indirectly controlled by thyroid hormones require 
calcium, phosphorus, and magnesium. Research on hypothyroid individuals has yielded conflicting results. 
Therefore, this study was conducted to assess changes in mineral status by measuring serum levels of calcium, 
phosphorus, and magnesium in hypothyroid patients and to note the significance of monitoring these levels in 
subclinical hypothyroid disorders. 
Methods: In this study 50 known hypothyroid patients on analysis with serum T3, T4 and TSH were included 
as cases and 50 clinically healthy volunteers included in the control group in age group between 18 and 75 
years. Thyroid hormones were measured by Electrochemiluminescence Immunoassay method and Calcium, 
Magnesium, Phosphorus measured on autoanalyzer. 
Results: Our study demonstrated normal T3 and T4 level and increased level of TSH in cases suggesting 
subclinical hypothyroidism. In this study patients show normal serum total calcium, and increased total 
magnesium and serum phosphorous levels as compared to healthy control that is there is alteration in mineral 
levels. 
Conclusion: As this study shows alteration in minerals levels monitoring of serum levels of these minerals will 
be helpful in hypothyroid patients. Alteration in these minerals needs to be monitored periodically and proper 
treatment should be given to the patient. 
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Introduction 

Thyroid disorders are one of the most common 
endocrine disorders. [1] Endocrine disorders are 
common among Indian population, out of which 
thyroid disorders represents an important subset of 
these endocrine disorders.[2] However, in India, 
Unnikrishnan et al. conducted a study in eight 
different cities and found a high prevalence of 
hypothyroidism (10.95%), affecting approximately 
1 in 10 adults in the population.[3] 

Recently, the disorders of thyroid function 
particularly hypothyroidism is receiving greater 
attention as an important cause of disturbance in 
mineral metabolism by their direct action on bone 
turnover [4] and also as one of the causes for 
secondary osteoporosis. Calcium (Ca2+), 
phosphorus (PO42-), and magnesium (Mg2+) are all 
divalent metal ions, which are necessary for 
metalloenzymes and various crucial metabolic 

pathways directly or indirectly regulated by thyroid 
hormones. Few animal studies have proposed that 
thyroid hormones act as long-term regulators for 
phosphate metabolism, and the free T3 elevates 
renal phosphate reabsorption and elevates serum 
phosphate levels in rats.[5] 

Literature has revealed serum levels of 
hypocalcemia and hyperphosphatemia in the 
commonly occurring thyroid dysfunction, 
hypothyroidism. [6,7] Few studies have revealed 
disturbance in magnesium metabolism in 
hypothyroidism too.[8] Serum magnesium was 
observed to be increased in hypothyroid disorders 
as per the literature.[9] Even though the changes in 
the calcium and magnesium account to slight levels 
in thyroid disorders, these disturbances were vital 
for the patients in long run.[8] Studies on 
hypothyroid subjects have shown contradictive 
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findings Hence, this study was undertaken to 
evaluate alteration in mineral status by estimating 
serum calcium, phosphorus, and magnesium in 
patients having hypothyroidism and to observe the 
importance to check the levels of these minerals in 
subclinical hypothyroid disorders. 

Materials and Methods 

This study was conducted at Department of 
Biochemistry, Darbhanga Medical College, 
Laheriasarai, and Bihar from August 2025 to 
October 2025. Written Informed consent from the 
subjects was obtained. Duration of study was 3 
months 

In this study 50 known hypothyroid patients on 
analysis with serum T3, T4 and TSH were included 
as cases and 50 clinically healthy volunteers 
included in the control group in age group between 
18 and 75 years.  

The subjects with Pediatric age group, Renal 
disorders, Hepatic disorders, Bone diseases, 
Cushings syndrome, DM, Pregnancy excluded 
from the study. 3ml of fasting venous blood sample 
was drawn from the cases and controls. Serum was 
separated and immediately tested for calcium, 
phosphorus and magnesium and Thyroid hormones 

by semi autoanalyser. Comparison of the all 
parameters between cases and controls was 
conducted by unpaired t test and expressed as 
Mean±Standard Deviation. p<0.05 was considered 
as significant and p <0.0001 were considered as 
statistically highly significant respectively. 

Results 

Our result shows there is decrease in T3 and T4 
levels in cases as compared to controls and it is not 
significant (p>0.05). But the TSH level markedly 
increased in cases as compared to the control and 
statistically highly significant (<0.0001). Among 
the minerals, when the cases and controls were 
compared, there was a significant variation in the 
values between the two groups. Phosphorus level 
increased in cases as compared to the control 
(p<0.05) and statistically significant. Magnesium 
levels in serum is significantly elevated in patients 
with hypothyroidism when compared to controls 
(p<0.05). Calcium there is slight increase in levels 
but within normal range in cases as compared to 
controls and it is not significant (p>0.05). The 
mean age in the controls and cases were 35.96 
years and 36.24 years respectively. Out of 50 cases 
42 were female and 8 were male and out of 50 
control 40 were female and10 were male. 

 

 
Fig. 1: Comparison of T3, T4, TSH, serum calcium, phosphorous and magnesium in controls and cases 

 
Table 1: Comparison of age, sex, T3, T4, TSH, serum calcium, phosphorous, magnesium in controls and 

cases 
Parameters Cases SD Control SD P Value 
T3(ng/ml) 0.94 0.34 1.13 1.3 >0.05 
T4(µg/ml) 6.75 2.88 7.35 2.1 >0.05 
TSH(ulU/ml) 32.02 46.62 3.66 1.54 <0.0001 
Calcium(mg/dl) 10.37 2.25 10.1 0.7 >0.05 
Magnesium (mg/dl) 3.04 2.16 2.31 0.3 <0.05 
Phosphorus (mg/dl) 5.8 3.29 3.8 1.58 <0.05 

0.94

6.75

32.02

10.37

3.04
5.8

1.13

7.35
3.66

10.1

2.31 3.8

0
5

10
15
20
25
30
35

T3(ng/L)

T4(ug/d
l)

TSH(ul/U
L)

Calci
um(m

g/d
l)

Magnesiu
m(m

g/d
l)

Phosp
horus (

md/d
l)

Case Control



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Rani et al.                                         International Journal of Current Pharmaceutical Review and Research  

1048   

 
Discussion 

Thyroid diseases are primarily conditions that 
affect the amount of thyroid hormones being 
produced.[10] Hypothyroidism is characterized by 
a broad clinical spectrum ranging from an overt 
state of myxedema, end-organ effects and 
multisystem failure to an asymptomatic or 
subclinical condition with normal levels of 
thyroxine and triiodothyronine and mildly elevated 
levels of serum thyrotropin.[11]  

Patients with subclinical thyroid disease have few 
or no symptoms or signs of thyroid dysfunction and 
thus by its very nature subclinical thyroid disease is 
a laboratory diagnosis.[12] 

In this study 8 out of 50 patients were suffering 
from hypothyroidism whereas 42 out of 50 had 
subclinical hypothyroidism. When serum Calcium 
levels was compared between cases and control 
there was no significant change seen (P>0.05) this 
is in contrast with Shivallela et al. demonstrated a 
significant decrease in serum calcium of SCH 
group than control.  

This is mainly due to the low levels of Parathyroid 
hormone and low levels of calcitonin in 
hypothyroidism.[4] Roopa and Soans reported that 
thyroxin normally regulates blood calcium level by 
releasing calcium from cells, by decreasing 
thyroxin level in blood, less T4 enters the cells and 
less calcium is released [13] in our study as there is 
no decrease in T4 level there is no significant 
change in calcium level that could be reason of 
normal serum level of calcium. Animal study done 
by Kumar and Prasad concludes that renal calcium 
excretion was increased in rats with high TSH 
levels.[14] 

In this study when serum phosphorus levels was 
compared between cases and control there was 
increase in phosphorus level in cases as compared 
to controls which is statistically significant < p.0.05 
that may be due to increased production of thyroid 
calcitonin which promotes the tubular reabsorption 
of phosphate and tubular excretion of calcium, 
resulting in hyperphosphatemia and hypocalcemia, 
respectively.[15] Similar result was seen in study 
done by Abbas MM et al.,[16] Alcalde et al[5] and 
Schwarz C et al.[17] and opposite result shown by 
Gammage[18] who state that there is decrease in 
phosphorus in hypothyroidism And Suneel et 
al.,[15] who reported that there was a significant 
decrease of the mean phosphate in patients with 
hypothyroidism compared to control. 

In this study when serum magnesium levels was 
compared between cases and control there was 
increase in magnesium level in cases as compared 
to controls which is statistically significant < p.0.05 
similar result shown by Jaskin K, [19] Schwarza 

[17] and Frizel.[9] Frizel in his study states that 
both plasma magnesium and ionized magnesium 
were increased in hypothyroidism.[9] Murgud et al. 
exhibited significantly elevated levels of serum 
magnesium compared to the controls (p<0.001).[4] 

McCaffrey et al., study states that renal retention of 
magnesium was due to 15-30% increased 
reabsorption of the filtered magnesium in thyroid 
deficient rats at any given plasma concentration as 
the thyroid hormones had direct effect on the 
tubules.[20] Our findings were contradictory to 
Abedelmula M, et al.,[21] shows opposite result 
stating that significant decrease in serum 
Magnesium levels in hypothyroid group compared 
to controls. 

Conclusion 

Our study demonstrated normal T3 and T4 level 
and increased level of TSH in cases suggesting 
subclinical hypothyroidism in this study patients 
show normal serum total calcium, and increased 
total magnesium and serum phosphorous levels as 
compared to healthy control that is there is 
alteration in mineral levels.  

So monitoring of serum levels of these minerals 
will be helpful in hypothyroid patients. Alteration 
in these minerals needs to be monitored 
periodically and proper treatment should be given 
to the patient. As there is the importance of 
minerals in the metabolism of thyroid hormones we 
need to elaborate our study to a larger scale. 

References 

1. Biondi B, Cooper DS. The Clinical 
Significance of Subclinical Thyroid 
Dysfunction. Endocr Rev. 2008;29(1):76–131. 

2. Vanderpump MPJ, Tunbrldge WMG, French 
JM, Appleton D, Bates D, Clark F, et al. The 
incidence of thyroid disorders in the 
community: a twenty-year follow-up of the 
Whickham Survey. Clin Endocrinol. 
1995;43(1):55–68. 

3. Unnikrishnan AG, Bantwal G, John M, Kalra 
S, Sahay RK, Tewari N. Prevalence of 
hypothyroidism in adults: An epidemiological 
study in eight cities of India. Indian J 
Endocrinol Metab. 2013;17(4):647–52. 

4. Shivaleela MB, Poornima RT, Murthy DS. 
Serum calcium and phosphorus levels in 
thyroid dysfunction. Indian J Fundam Appl 
Life Sci. 2012;2(2):179–83. 

5. Alcalde AI, Sarasa M, Raldúa D, Aramayona 
J, Morales R, Biber J, et al. Role of Thyroid 
Hormone in Regulation of Renal Phosphate 
Transport in Young and Aged Rats1. 
Endocrinology. 1999;140(4):1544–51. 

6. Kavitha MM, Pujar S, Hiremath CS, Prasad S, 
Mahanthesh. Evaluation of serum electrolytes 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Rani et al.                                         International Journal of Current Pharmaceutical Review and Research  

1049   

in hypothyroid patients. Med Pulse -Int Med J. 
2014;1(8):393–5. 

7. Bharti A, Shrestha S, Rai R, Singh MK. 
Assessment of serum minerals and electrolytes 
in thyroid patients. IJASR. 2015;1(6):259–63. 

8. Ford HC, Crooke MJ, Murphy CE. 
Disturbances of calcium and magnesiumm 
metabolism occur in most hyperthyroid 
patients. Clin Biochem. 1989;22(5):373–6. 

9. Frizel D, Malleson A, Marks V. Plasma levels 
of Ionisied Calcium and Magnesium in 
Thyroid disease. Lancet. 1967;289(7504): 
1360–1. 

10. Rabeh NM, Ghandour HE. Effect of Iron, 
Zinc, Vitamin E and Vitamin C 
supplementation on thyroid hormones in rats 
with hypothyroidism. Int J Nutr Food Sci. 
2016;5(3):201–10. 

11. Thakur A. A Hospital-based Study for Clinico-
investigative Profile of Newly Diagnosed 
Patients of Hypothyroidism. Endocrinol Metab 
Syndr. 2019; 8:304. 

12. Cooper DS. Subclinical hypothyroidism. N 
Engl J Med. 2001;345(4):260–5. 

13. Murgod R, Soans G. Changes in Electrolyte 
and Lipid profile in Hypothyroidism. Int J Life 
Sci Pharma Res. 2012;2(3):185–94. 

14. Kumar V, Prasad R. Molecular basis of renal 
handling of calcium in response to thyroid 
hormone status of rat. Biochim Biophys Acta. 
2002;1586(3):331–43. 

15. Suneel B, Nagendra DR, Aparna RR, 
Balakrishna D, Naidu JN. Mineral status in 
thyroid disorders (hypo and hyper). Int J Appl 
Biol Pharm Technol. 2011;2(4):423–9. 

16. Abbas MM, Mahmoud AH, El-Desouky W. 
Biochemical Changes in Serum Lipid 
Fractions, Calcium, Magnesium and 
Phosphorous Levels in Women with 
Subclinical Hypothyroidism. Nat Sci. 
2013;11(5):113–8. 

17. Schwarz C, Leichtle AB, Arampatzis S, 
Fiedler GM, Zimmermann H, Exadaktylos A, 
et al. Thyroid function and serum electrolytes: 
does an association really exist? Swiss Med 
Wkly. 2012;142: w13669. 

18. Gammage MD, Logan SD. Effects of thyroid 
dysfunction on serum calcium in the rat. Clin 
Sci. 1986;71(3):271–6. 

19. Kaur J, Ahemad N, Gupta A. Changes in the 
electrolyte profile of patient having 
hypothyroidism. J Med Sci Clin Res. 
2014;2(4):633–7. 

20. Mccaffrey C, Quamme GA. Effects of thyroid 
status on renal calcium and magnesium 
handling. Can J Comp Med. 1984; 48:51–7. 

21. Abdealla AM, Salih FA. Serum electrolytes 
and Bone mineral status in Sudanese patients 
with thyroid dysfunction. Neelain Med J. 
2013;3(12):52–6.

 


