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Abstract
Introduction: Vitamin D deficiency has been identified as a risk factor for several autoimmune diseases, cancers, atherosclerosis,
etc. Its deficiency has also been shown to be associated with hypothyroidism with inconclusive results. The present study aims to
explore the association of vitamin D deficiency with hypothyroidism.
Materials and Methods: This is a cross sectional study conducted in the department of biochemistry Subharti Medical College,
Meerut. A total of 152 clinically suspected hypothyroid subjects in the age group of 20-60 years, from both sexes attending
Medicine OPD were included in the study.

All the patients were subjected to complete general physical and systemic examination and findings noted. The vitamin D,
T3, T4 and TSH were measured in all by enzyme linked fluorescence assay (ELFA) in Vidas PC auto-analyzer from Biomerieux.
The patients were then categorized into euthyroid (TSH=0.25-5ulU/ml), subclinical hypothyroid (TSH >5-7ulU/ml) and overt
hypothyroid (TSH>7ulU/ml) based on serum TSH cut off values. The patients were also defined as vitamin D sufficient
(>30ng/ml), insufficient (20-30ng/ml) and deficient (<20ng/ml) based upon the recent consensus on vitamin D classification.
Results: The mean value of vitamin D in subclinical hypothyroid (16.73+12.46 ng/ml) and overt hypothyroid (13.23+10.08 ng/ml)
were significantly lower than the euthyroid (29.07+19.01 ng/ml) with P value<0.05. Pearson’s correlation analysis between vitamin
D and TSH (r=-0.314, P<0.01) have shown a significant negative correlation.
Conclusion: Vitamin D deficiency negatively correlates with TSH. Thus we suggest vitamin D supplementation to all hypothyroid
patients.
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ﬁ So a lower level of vitamin D is likely to aggravate the

Quick Response systemic abnormalities associated with
Code: Website: hypothyroidism.[*516]
- www.innovativepublication.com The prevalence of thyroid disease is on the rise. It

has been estimated that there are about 42 million people

in India suffering from thyroid diseases” and the

DOI: prevalence of hypothyroidism has risen markedly in the

10.5958/2394-6377.2016.00057.5 last few decades affecting even younger age groups in
the form of congenital hypothyroidism.[8!

. Vitamin D is present in the serum in either of its two

Introduct_lon ) forms: 25 hydroxycholecalciferol [25(0OH) D] or 1, 25

Vitamin D has been known for decades for its role dihydroxycholecalciferol [1, 25(0OH) D]. The

in bone mineral metabolism and development and  measurement of 25(OH) D was preferred to 1, 25(OH) D
maintenance of skeletal health, but in recent time effects j, many studies as it has fairly long circulating half-life

on extra skeletal tissue has also been observed.!' ot 15 gays 199 and reflects the total vitamin D content of
Vitamin D deficiency has been identified as a risk factor 0 body. 2
for diabetes mellitus,’®4 cancers,® multiple sclerosis,®! It is not clear if any association exists between
atherosclerosis,[”l infectious  diseases™ and other yitamin D deficiency and hypothyroidism. There are few
autoimmune diseases®% including autoimmune thyroid reports with inconclusive results. Therefore we
dlseases.[“v_lzl ) o o undertook the present study with aim to examine the
It mediates its effects through binding to vitamin D association of vitamin D deficiency with hypothyroidism
receptor (VDR) and thus activation of respective  ang to find out its relations with thyroid stimulating
genes.™® The VDR are widely distributed in humans,  hormone (TSH), triiodothyronine (T3),
presenting in more than 30 different tissues including tetraiodothyronine (T4) in north Indian population of
pancreas, myocardium, lymphocytes, thyroid gland etc.  peerut.
signifying its importance in humans.[*“]
Both vitamin D and thyroid hormones also act  paterials and Methods
through steroid receptors and may affect each other’s This is a cross sectional study conducted in the

action as they have similar response elements on gene.  gepartment of biochemistry, Subharti Medical College,
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Meerut during the periods from Mar 2014 to Feb 2015
after obtaining ethical clearance by the institutional
ethical clearance committee. A total of 152 clinically
suspected hypothyroid subjects in the age group of 20-
60 years from both sexes attending Medicine OPD were
included in the study. Informed consent was obtained
from each participant.

Any known case of hyperthyroidism or
hypothyroidism on treatment, supplementation with
calcium or vitamin D or patients on medications which
can affect thyroid functions such as, oral contraceptives,
estrogen, glucocorticoids and iodine were excluded from
the study after taking proper medical history.

Sample collection: After 12-14 hours of fasting, venous
blood sample was collected under all aseptic conditions
in plain vial and processed within 24 hours. Serum T3,
T4, TSH and vitamin D were measured by enzyme
linked fluorescence assay (ELFA) in Vidas PC auto-
analyzer from Biomerieux. In our study we measured
25(0H) D as it has longer circulating half-life.

Patients were then categorized into euthyroid
(TSH=0.25-5uIU/ml), subclinical hypothyroid (TSH >5-
7 pIU/ml) and overt hypothyroid (TSH>7 ulU/ml) based
on TSH cut off values. Patients were also categorized as
vitamin D sufficient (>30ng/ml), insufficient (20-
30ng/ml) and deficient (<30ng/ml) based upon recent
consensus of vitamin D classification. 22

Statistical Analysis

The data were subjected to statistical analysis using
software SPSS version 16 for windows. Results were
presented as meant standard deviation (SD) and with

95% confidence intervals. The independent ‘t’ test was
used to compare the means between the study groups.
Pearson correlation coefficient (r) was computed to find
the correlation between vitamin D groups with different
thyroid function profiles.

Results

It was observed that 53.94% (82) of subjects were
vitamin D deficient, 21.05% (32) were insufficient and
25% (38) of subjects had sufficient vitamin D levels
(Table 1). In this study 65.78% (100) subjects were
euthyroid, 13.15% (20) were subclinical hypothyroid
and 21.05%(32) were overt hypothyroid (Table 2).

Biochemical analysis shown in Table 2 revealed that
serum TSH levels were significantly higher in both
subclinical (6.05+.54 plU/ml) and overt hypothyroidism
(17.34£15.16) as compared to Euthyroid
(2.06£1.27ulU/ml) with P value <0.05. Mean serum
levels of vitamin D in subclinical hypothyroid
(16.73£12.46  ng/ml) and overt  hypothyroid
(13.23+£10.08ng/ml) patients were highly significant
when compared to controls (29.07+19.01ng/ml) with P
value<0.05.

Pearson’s correlation analysis depicted a significant
negative correlation between levels of Vitamin D and
TSH (r=-0.314, P < 0.01) in vitamin D deficient group.
In the insufficient and sufficient vitamin D groups, the
Pearson’s correlation analysis for Vitamin D and TSH
were insignificant, (r=-0.044, P > 0.01) and (r=-0.037,
P > 0.01) respectively. Most of the hypothyroid patients
had serum Vitamin D levels below 20ng/ml.

Table 1: TSH, T3, T4, and mean Age of the study population in different vitamin D groups

Vitamin D groups Age (yrs) TSH (nIU/ml) T3 (nmol/L) T4 (nmol/L)
Deficiency, n=82 (53.94%) <20ng/ml 37.63+11.82 7.81+10.12 1.52+1.52 72.61+33.42
Insufficiency, n=32 (21.05%) 20- 39.62+14.37 2.40+2.32 2474231 98.17+46.34
30ng/ml
Sufficiency, n=38 (25%) >30ng/ml 40.60+13.40 1.62+10.00 3.23+4.79 95.78+28.62

Legend 1: Vitamin D deficiency group has lower mean age, higher TSH and T3 but normal T4 inclined towards lower
reference range. In insufficiency and sufficiency group, TSH and T4 were normal but T3 was slightly elevated.

Table 2: Comparison of vitamin D and TSH in euthyroid, subclinical hypothyroid and overt hypothyroid

groups expressed as Mean+SD

Parameters Euthyroid (100), Sub clinical hypothyroid (20), Overt hypothyroid (32),
TSH=(.25-5) (TSH >5-7) (TSH >7)
Vit D (ng/ml) 29.07+19.01 16.73+£12.46 13.23+10.08
TSH (uIU/ml) 2.06+1.27 6.05+.54 17.34+15.16
T3 (nmol/L) 2.80+3.38 1.11+0.77 0.7740.69
T4 (nmol/L) 98.79+33.01 62.48+25.98 50.22+26.28
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hypothyroid vs Overt hypothyroid(P=0.272)

hypothyroid vs Overt hypothyroid(P=0.002)
P<0.05 is considered significant.

Vitamin D: Euthyroidvs subclinical hypothyroid (P=0.006), Euthyroidvs overt hypothyroid(P=0.000), Subclinical

TSH: Euthyroidvs subclinical hypothyroid(P=0.000), Euthyroidvs overt hypothyroid(P=0.000), Subclinical

Legend 2: Degree of deficiency progressing from subclinical to overt hypothyroidism, with progressive increase in

TSH level from subclinical to overt hypothyroidism.

Table 3: Correlation of Vitamin D status with TSH, T3 and T4

TSH T3 T4
Vitamin D <20 Pearson Correlation -.314** .225* 277*
Sig. (2-tailed) .004 .043 .012

Vitamin D 20-30 Pearson Correlation -.044 124 112
Sig. (2-tailed) .807 492 535

Vitamin D Pearson Correlation .037 -.041 .208
>30 Sig. (2-tailed) .832 811 224

**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).

Legend 3: Vitamin D deficiency showing significant negative correlation with TSH and positive correlation with T3

and T4.

Discussion

About 5-6 decades back vitamin D deficiency was
thought to be uncommon in India as it is located between
8.4°N and 37.6°N latitude with abundant sunshine.?®
Later on, several epidemiological studies have revealed
that there is widespread prevalence of vitamin D
deficiency of varying degrees (50-90%) in Indian
population with low dietary intake of calcium.[? We
observed vitamin D deficiency in 53.94% of subjects
irrespective of thyroid hormone status. It was also
observed that vitamin D deficient group had higher
serum TSH levels as compared to vitamin D insufficient
and sufficient groups (Table 1). These findings were in
accordance with the findings of many authors.[?42 |t
suggested that vitamin D does have a role to play in
hypothyroidism, although a causal relationship could not
be established. But there are some studies that reported
both normal and decreased concentrations of vitamin D
in patients with thyroid disorders.[2627]

It was observed that none of the groups had
sufficient vitamin D levels (>30ng/ml) as shown in Table
2. Subclinical hypothyroid patients (13.15%) had
vitamin D<20ng/ml and overt hypothyroid patients
(21.05%) had vitamin D <15ng/ml. Euthyroid group
(65.78%) had vitamin D levels in between >20-
<30ng/ml with mean value 29.07+£19.0 which was close
to the upper side of the spectrum. This could be due to
high prevalence of vitamin D deficiency in the general
population from where the sample was drawn. But the
degree of deficiency was corresponding to the severity
of disease as shown in Table 2. A recent hospital based
study from north India reported that 56% of hypothyroid
patients had vitamin D levels below 20ng/ml whereas
only 10% had sufficient levels.?8! Although no separate
account of statistics for subclinical and overt
hypothyroidism were given in their study. Another study

reported that more than 75% of adults with subclinical
hypothyroidism had vitamin D levels below 29ng/ml and
only 24% had vitamin D levels above 29 ng/ml.=2°]

Both subclinical and overt hypothyroid patients had
significantly lower levels of serum vitamin D as
compared to euthyroid (P<0.001). One possible
explanation for these reduced levels of vitamin D in
subclinical and overt hypothyroidism can be the sluggish
intestines which lead to reduced absorption of vitamin D.
Since the primary source of vitamin D in body is its
synthesis from cholesterol in skin with the help of
sunlight, there seems to be other factors as well leading
to its insufficient levels. A recent study suggested that
vitamin D deficiency may lead to Grave’s disease and its
deficiency has also been associated with auto-immune
thyroid disorders and its protective role has been
mentioned due to its immune regulatory effect.[30:31

We observed a significant negative correlation
between vitamin D in deficient group and TSH on
pearson’s correlation analysis (r=-0.314, p<0.01)
suggesting the existence of inter relationship between
vitamin D deficiency and hypothyroidism. It also states
a putative role of vitamin D as a potential modifiable risk
factor for hypothyroidism. In order to function, vitamin
D must bind to VDR which is found in several cell types
including thyroid gland.[**32 Studies have shown that
patients of autoimmune thyroid disease have several
VDR polymorphisms that affect its expression and
activation.®¥ So vitamin D plays a role in maintaining a
euthyroid state by interacting with its receptor in the
thyroid gland. Although a causal relationship could not
be established.

Conclusion
Vitamin D deficiency negatively correlates with
TSH and the severity of vitamin D deficiency
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corresponds to the severity of thyroid disease, with
progressive increase in TSH level from subclinical to
overt hypothyroidism. Thus it may be suggested that
vitamin D be supplemented to all hypothyroid patients
including the subclinical cases. We hypothesize that the
Subclinical cases might progress to overt hypothyroid if
not timely supplemented with vitamin D.

Limitations of the study

Control subjects were not taken separately.

Reference

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

Holick MF. Vitamin D deficiency. N Engl J Med
2007;357:266-81.

Harynarayan CV, Joshi SR. Vitamin D status in India- Its
implications and remedial measures. J Assoc Physicians
India 2009;57:40-8.

Marwaha RK, Sripathy G. Vitamin D and bone mineral
density of healthy school children in northern India. Indian
J Med Res 2008;127(3):239-44.

Khadilkar AV. Vitamin D deficiency in
adolescents. Indian Paediatr 2010;47:756-7.
Sahu M, Bhatia V, Aggarwal A et al. Vitamin D deficiency
in rural girls and pregnant women despite abundant
sunshine in northern India. Clin Endocrinol (Oxf)
2009;70(5):680-4.

Cranney A, Horsley T, O’Donnell S et al. Effectiveness
and safety of vitamin D in relation to bone health. Evid Rep
Technol Assess. 2007;158:1-235.

Pittas AG, Lau J, Hu FB et al. The role of vitamin D and
calcium in type 2 diabetes: a systematic review and meta
analysis. J Clin Endocrinol Metab 2007;92(6):2017-29.
Scragg R, Sowers M, Bell C. Serum 25 hydroxyvitamin D,
diabetes and ethnicity in the Third National Health and
Nutrition ~ Examination ~ Survey. Diabetes Care
2004;27(12):2813-8.

Kendrick J, Targher G, Smits G et al. 25 hydroxyvitamin
D deficiency is independently associated with
cardiovascular disease in the third national health and
nutrition examination survey. Atherosclerosis
2009;205(1):255-60.

Fraser A, Williams D, Lawlor DA. Associations of serum
25-hydroxyvitamin D, parathyroid hormone and calcium
with cardiovascular risk factors: analysis of NHANES
cycles (2001-2006). PloS One 2010;5(11):e13882.
Forman JP, Giovannucci E, Holmes MD et al. Plasma 25
hydroxyvitamin D levels and risk of incident hypertension.
Hypertension 2007;49(5):1063-9.

Carbone LD, Rosenberg EW, Tolley EA et al. 25
hydroxyvitamin D, cholesterol and ultraviolet irradiation.
Metabolism 2008;57(6):741-8.

Friedman TC. Vitamin D deficiency and thyroid
disease.www.goodhormonehealth.com/vitamin D
Norman AW. Vitamin D receptor: new assignment for an
already busy receptor. Endocrinology 2006;147(12):5542-
8.

Wang TJ, Pencina MJ, Booth SL et al. Vitamin D
deficiency and risk of cardiovascular disease. Circulation
2008;117(4):503-11.

Chopra S, Cherian D, Jacob JJ. The thyroid hormone,
parathyroid hormone and vitamin D associated
hypertension. Indian J Endocrinol Metab
2011;15(4):S354-60.

Usha MV, Sundaram KR, Unnikrishnan GA et al. High
prevalence of undetected thyroid disorders in an iodine

Indian

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

sufficient adult south Indian population. J Indian Med
Assoc 2009;107:72-7.

Unnikrishnan GA, Usha MV. Thyroid disorders in India:
An epidemiological perspective. Indian J Endcrinol Metab
2011;15(Suppl2):S78-81.

Jones G. Pharmacokinetics of vitamin D toxicity. Am J
ClinNutr 2008;88:582-6.

Institute of Medicine, Food and Nutrition Board. Dietary
Reference Intakes for Calcium and Vitamin D.
Washington, DC: National Academy Press.2010.
Dawson-Hughes B, Heaney RP, Holick MF et al.
Estimates of optimal vitamin D status. Osteoposint
2005;16:713-6.

Hollis BW. Circulating 25 hydroxyvitamin D levels
indicative of vitamin D sufficiency: Implications for
establishing a new effective dietary intake
recommendation for vitamin D. J Nutr 2005;135(2):317-
22.

Hodgkin P, Kay GH, Hine PM. Vitamin D deficiency in
Asians at home and in Britain. Lancet 1973;2:167-71.
Giovannucci E, Liu Y, Rimm EB. Prospective study of
predictors of vitamin D status and cancer incidence and
mortality in men. J Natl Cancer Inst 2006;98(7):451-9.
Gross MD. Vitamin D and calcium in the prevention of
prostate and colon cancer: new approaches for the
identification of needs. J Nutr 2005;135(2):326-31.
Bouillon R, Muls E, DeMoor P. Influence of thyroid
function on the  serum concentration of
1,25dihydroxyvitamin D3. J
ClinEndocrinolMetab1980;51(4):793-7.

Mosekilde L, Lund B, Sorensen OH et al. Serum-25
hydroxycholecalciferol in  hyperthyroidism.  Lancet
1977;1:806-7.

Shilpa HB, Mishra B, Yadav S et al. Vitamin D levels
correlated with hypothyroidism in Indian population: a
pilot study. Int J Rec Sci Res. 2014;5(5):984-7.

Sudha K, Anupama H, Poornima AM et al. Prevalence of
vitamin D deficiency and its relationship with subclinical
Hypothyroidism. Int J Pharm Bio Sci 2013;4(4):1380-4.
Rotondi M, Chiovato L. Vitamin D deficiency in patients
with Graves’ disease: probably something more than a
casual association. Endocrine 2013;43(1):3-5.

Goswami R, Marwaha RK, Gupta N et al. Prevalence of
vitamin D deficiency and its relationship with thyroid
autoimmunity in Asian Indians: a community-based
survey. Br J Nutr 2009;102(3):382-6.

Norman AW. From vitamin D to hormone D: fundamental
of the vitamin D endocrine system essential for good
health. Am J Clin Nutr 2008;88(suppl):491-9.

Zaletel K, Gaber S. Hashimoto’s Thyroiditis: from genes
to the disease. Current Genomics 2011;12(8):576-88.

International Journal of Clinical Biochemistry and Research 2016;3(3):295-298 298



