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Vitamin D status in patients with hypothyroidism
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Abstract Background: Vitamin D deficiency and hypothyroidism are common problems in India. Vitamin D not only has action
on calcium metabolism, but its deficiency is considered as cause for autoimmune diseases. Currently, only animal trials
are available, cause and effect relationship between vitamin D deficiency and autoimmune diseases is yet to be proved in
human beings. Hypothyroidism is also known to have effects on calcium homeostasis. Our aim was to study vitamin D
status in hypothyroid patients and compare it with normal controls. Subjects and Methods: We studied 50 patients with
hypothyroidism and 50 normal controls who visited our outpatient department. Vitamin D levels and thyroid profile were
sent in all 100 patients. Vitamin D deficiency was designated at <20ng/ml. Results: Vitamin D deficiency was found in
73% of patients with hypothyroidism. Even among hypothyroid patients, people with TSH under normal limits vitamin D
deficiency prevalence (45% in hypothyroid patients) were comparable to that of normal controls (44% in controls). T test
was applied between uncontrolled hypothyroid group and normal control group and p value was 0.0023, t= 2.9. There
was no statistical significance difference between males and females t=1.3, p=0.08. There was negative correlation
between TSH levels and vitamin D levels in patients with hypothyroidism suggesting the uncontrolled the
hypothyroidism the lower would be the vitamin D levels. Conclusion: Vitamin D levels must be checked in all
hypothyroid patients, specifically in people with age 50-59 years, uncontrolled hypothyroidism as both uncontrolled
hypothyroidism and vitamin D deficiency may present with similar nonspecific complaints.
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exchangeable pool of calcium and its rate of turnover are

Quick Response Code: reduced, reflecting decreased bone formation and
Website: resorption. In hypothyroidism levels of parathyroid
www.medpulse.in hormone are often slightly increased with some degree of

! E resistance to its action, levels of 1,25(OH)2D
(dihydroxyvitamin D) are also increased’. Kozai et al
showed in their experimental study in mice that thyroid
hormones decrease plasma 1a,25-dihydroxyvitamin D
10 November 2017 levels through transcriptional repression of the renal 25-

hydroxyvitamin D3 1a-hydroxylase gene (CYP27B1)*.
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INTRODUCTION NV MATERIALS AND METHODS

Calcitriol (vitamin D3) exerts its biologic functions by Inclusion Criteria

binding to a nuclear receptor, which then regulates 1. Patients with hypothyroidism between ages 17-
transcription of DNA into RNA'. Long-standing vitamin 90 years of age.

D' deficiency results in hypocalcemia accompanied by 2. Patients who are having nonspecific complaints

secondary hyperparathyroidism, impaired mineralization
of the skeleton and proximal myopathy. Vitamin D
deficiency also has been shown to be associated with an
increase in  overall mortality rates, including

like generalized weakness and generalized body
pains.
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Exclusion Criteria

1. Patients who are on Antiepiletics, antifungals,
chemotherapy drugs as these drugs are known to
interfere with vitamin D metabolism”.

2. Patients less than 17 years and above 90 years.

3. Patients with chronic kidney disease as people
with chronic kidney disease are known to have
vitamin D deficiency’.

Study Area: The study was done in Kamineni hospital
L.B.Nagar, Hyderabad. Kamineni Hospitals Pvt Ltd is a
teritiary care super speciality hospital with a bed strength
of more than 350. The General medicine OPD receives a
daily average of about 40 patients and the daily inpatient
ranges around 20 patients a day.

Study Population: The study was done on 50 patients
with Hypothyroidism (Test group) and 50 Non-
Hypothyroid people (control group). In hypothyroid
patients, who were on regular follow up and, also who
had nonspecific complaints like generalized body pains
and generalized weakness, Vitamin D levels and TSH
were sent In normal patient coming to outpatients, having
nonspecific complaints like generalized body pains,
generalized weakness. Vitamin D and TSH were sent
During the course of study in people who are non
hypothyroid, on evaluation if, found to be hypothyroid
they were included under the test group.

Study Size: 50 people with hypothyroidism and, 50
people who are not known hypothyroid.

Data Collection Technique and Tools: Vitamin D and
TSH reports were collected from all the 100 cases and
tabulated.

Data Analysis: Data analysis was done
percentages, graphs and matched T test.

Study Type: It’s an observational prospective study.

using

RESULTS

Total 50 patients and 50 controls were studied. Maximum
number of cases belonged to age 40-60 years in both test
and control (Figure-1), 32% were in age group 50-59
years. 68% were females in test group and 78% were
females in control group (Figure-2). Among the
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hypothyroid patients 40% patients were having normal
TSH levels, 8% had TSH less than 0.34 uiu/ml, 52% had
TSH >5.6 uiu/ml (table-1). In hypothyroid group 60%
patients had vitamin D deficiency, 16% had vitamin D
insufficiency. In control group 44% had vitamin D
deficiency, 26% had vitamin D insufficiency (figure-3).
Among age group 50-59 years 50% had vitamin D
deficiency and 12.5% had vitamin D insufficiency. 73%
of the hypothyroid patients with TSH > 5.6 uiu/ml had
vitamin D deficiency, 15% had Vitamin D insufficiency.
Amongst the hypothyroid patients with normal TSH
levels, 45% patients had hypothyroidism, 20% had
vitamin D insufficiency, this result was comparable with
the normal controls were 44% had vitamin D deficiency,
26% had vitamin D insufficiency(table-1). T test was
applied between vitamin D levels in people with
uncontrolled hypothyroidism and control t= -2.9, P value
was 0.0023. T test was applied between vitamin D levels
in hypothyroid with normal TSH and control t= -0.5, P
value was 0.28. Similarly T test was applied between
vitamin D levels and TSH levels in normal controls t=
0.32, p= 0.37. In our study 75% of the males with
hypothyroidism had vitamin D deficiency, where as in
females with hypothyroidism it was 52.9%, in controls
too, 54% of males had vitamin D deficiency, where as in
females it was 41% (figure-4). T test was applied to
vitamin D levels between males and females in
hypothyroidism t-value was 1.37 and p-value was 0.087.
T test was applied between vitamin D levels of males and
females in control t-value were 0.66 and p-value 0.256.
We have compared vitamin d levels between males with
hypothyroidism and male controls t-value was 1.5 and p-
value was 0.07. Similarly T test between hypothyroid
females and female control showed t-value -0.78 and p-
value 0.21. Correlation coefficient was calculated
between TSH and vitamin D levels in hypothyroid
patients, a negative correlation was obtained, R= -0.28,
p=0.04. This means as the TSH value increases vitamin D
levels increase. The same correlation coefficient was
statistically insignificant between TSH and vitamin D
levels in normal control R=0.120, p=0.4.
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Figure 1: Showing age distribution among test and control

Figure 2: Showing sex distribution among test and control
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Figure 3: Showing number of people with Vitamin D deficiency
in test and control group

Figure 4: Showing vitamin D deficiency among males and females

Table 1: Showing number of people with hypothyroid and vitamin D levels in individual groups

Test range Test Control
<20 ng/ml 2 (50%) <20 ng/ml

<0.34uiu/ml 21-29ng/ml 0 21-29ng/ml
>30ng/ml 2 (50%) >30ng/ml
<20 ng/ml 9 (45%) <20 ng/ml 22(44%)

0.3-5.5 uiu/ml 21-29ng/ml 4 (20%) 21-29ng/ml 13 (26%)

>30ng/ml 7 (35%) >30ng/ml 15 (30%)
<20 ng/ml 19 (73%) <20 ng/ml

>5.6 uiu/ml 21-29ng/ml 4 (15%) 21-29ng/mll
>30ng/ml 3(12%) >30ng/ml

DISCUSSION

Total 50 patients and 50 controls were studied. Maximum
number of cases belonged to age 40-60 years both test
and control. 32% were in age group 50-59 years. 68%
were females in test group and 78% were females in
control group. Our results were similar to another study
done in Cochin by Usha menon V et al where it was
found that in women, the prevalence was higher (11.4%),
when compared with men (6.2%). The prevalence of
subclinical hypothyroidism increased with age’. Study
done by Unnikrishnan AG et a/ showed that prevalence of
hypothyroidism was higher in female when compared to

males and older age group compared to younger’. In
hypothyroid group 60% patients had vitamin D
deficiency, 16% had vitamin D insufficiency. In control
group 44% had vitamin D deficiency, 26% had vitamin D
insufficiency. Study done by Sudha K ef al showed that
75% of patients with subclinical hypothyroidism had
suboptimal vitamin D levels’. A study conducted in Saudi
Arabia by Dr. Amal Mohammed Husein Mackawy et al
showed that, Vitamin D was significantly lower in
hypothyroid patients than in controls (t=-11.128, P
=0.000)". Another study by S Kivity on Vitamin D status
in hypothyroidism in people with autoimmune thyroid
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disorder showed that 72%, particularly in patients with
Hashimoto’s it was 79%\. Similarly study done on
vitamin D levels in Hashimoto’s disease by Tamer G et a/
had shown that prevalence of vitamin D deficiency was
92% amongst Hashimoto’s patient group'’. Among the
hypothyroid patients 40% patients were having normal
TSH levels, 8% had TSH less than 0.34 uiu/ml, 52% had
TSH >5.6 uiu/ml. Another significant observation was
made where 73% of the hypothyroid patients with TSH >
5.6 uiu/ml had vitamin D deficiency, 15% had Vitamin D
insufficiency. Amongst the hypothyroid patients with
normal TSH levels, 45% patients had vitamin D
deficiency, 20% had vitamin D insufficiency, this result
was comparable with the normal controls were 44% had
vitamin D deficiency, 26% had vitamin D insufficiency.
T test was applied between vitamin D levels in people
with uncontrolled hypothyroidism and control P value
was 0.0023. T test was applied between vitamin D levels
in hypothyroid with normal TSH and control P value was
0.28, T test between vitamin D levels and TSH in normal
control showed p= 0.37. Uncontrolled hypothyroid
patients have a higher prevalence of vitamin D deficiency
when compared to those with controlled hypothyroidism.
But vitamin D deficiency can still, be seen in hypothyroid
patients with normal TSH, but their prevalence becomes
equal to normal controls. In adults, Harinarayan et a/
studied vitamin D levels in women of reproductive age
and postmenopausal women from South India. 76% of
reproductive age women and 70% of post-menopausal
women were reported to be vitamin D deficient ',
Studies from Lucknow (Central India) by Sachan A etal
have also shown that 84.3% urban women and 83.6%
rural women suffered from vitamin D deficiency'”. In
another study from Kashmir (North India) by Daga RA et
al, 58.5% of adults were vitamin D deficient”. In our
study 75% of the males with hypothyroidism had vitamin
D deficiency, where as in females with hypothyroidism it
was 52.9%, in controls too, 54% of males had vitamin D
deficiency, where as in females it was 41%. T test was
applied to vitamin D levels between males and females in
hypothyroidism p-value was 0.087. T test was applied
between vitamin D levels of males and females in control
t-value p-value 0.256, vitamin d levels compared between
males with hypothyroidism and controls p-value was 0.07
and T test between hypothyroid females and control
showed p-value 0.21. This suggests that though according
to percentage males showed higher prevalence of vitamin
D deficiency, this difference was statistically not
significant. In the study by Sudha K et al vitamin D
deficiency in subclinical hypothyroidism showed that,
there was no significant difference in vitamin D
deficiency prevalence among sexes’. Wacker M et al in
their study -Sunlight and Vitamin D: A global perspective
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for health, shown that solar UVB radiation (280-320 nm)
is an initiator of Vitamin D3 production in the human
skin'®. Balasaraswathy P ef al in their study- UVA and
UVB in sunlight, Optimal Utilization of UV rays in
Sunlight for phototherapy have shown that UVB radiation
was maximum between 12 pm-lam and ideal time for
UVB phototherapy was 11 am to 2pm"’. Because of the
changing life style and working hours, most people are
inside buildings during the maximum UVB irradiance;
this may explain the increased prevalence of vitamin D
deficiency in males in our subpopulation. There was
negative correlation between vitamin D levels and TSH in
hypothyroid patients suggesting the more the TSH value
that is the uncontrolled hypothyroidism is the lower
would be the vitamin D levels. Similar correlation was
not seen among normal controls.

CONCLUSION

Vitamin D levels must be checked in all hypothyroid
patients, specifically in people with age 50-59 years,
uncontrolled hypothyroidism as both uncontrolled
hypothyroidism and vitamin D deficiency may present
with similar nonspecific complaints.

RECOMMENDATIONS
1. Vitamin D levels should be sent in all
hypothyroid patients, particularly in those

patients who are having persistent symptoms
even after adequately treating hypothyroidism

2. Large scale studies and before and after
treatment studies of hypothyroidism are required
to prove cause and effect

3. Co morbidities were not excluded in this study
except for chronic kidney disease, pure
hypothyroidism patients have to be studied for a
better analysis.

REFERENCES

1. F. Richard bringhurst, Marie b. demay, Henry M.
kronenberg, Hormones and disorders of mineral
metabolism, Shlomo Melmed, Kenneth S. Polonsky, P.
Reed Larsen, Henry M. Kronenberg, Williams textbook
of endocrinology, 12" edition: Philadelphia; Elsevier
sanders, 2011,pgno-1252-1254

2. F. Richard Bringhurst, Marie B. Demay, Stephen M.
Krane, Henry M. Kronenberg, Bone and Mineral
Metabolism in Health and Disease, Longo DL, Fauci AS,
Kasper DL, Hauser SL, Jameson J, Loscalzo J.
eds. Harrison's Principles of Internal Medicine, 19¢. New
York, NY: McGraw-Hill; 2012. Pgno-2465-66

3. Gregory a. brent, Terry f. davies, Hypothyroidism and
thyroiditis, Shlomo Melmed, Kenneth S. Polonsky, P.
Reed Larsen, Henry M. Kronenberg, Williams textbook
of endocrinology, 12" edition: Philadelphia; Elsevier
sanders, 2011,pgno 410-411.

Page 72



Hari kishan jayanthi, Sai Krishna Tulasi, Jagannadha Phaneendra D S

Kozai M, Yamamoto H, Ishiguro M, Harada N, Masuda
M, Kagawa T, Takei Y, Otani A, Nakahashi O, Ikeda S,
et al. Thyroid hormones decrease plasma 10,25-
dihydroxyvitamin D levels through transcriptional
repression of the renal 25-hydroxyvitamin D3 la-
hydroxylase gene (CYP27B1). Endocrinology. 2013 Feb;
154(2):609-22.

Usha Menon V, Sundaram KR, Unnikrishnan AG,
Jayakumar RV, Nair V, Kumar H. High prevalence of
undetected thyroid disorders in an iodine sufficient adult
south Indian population. J Indian Med Assoc. 2009 Feb;
107(2):72-7. PubMed PMID: 19585813

Unnikrishnan AG, Kalra S, Sahay RK, Bantwal G, John
M, Tewari N. Prevalence of hypothyroidism in adults: An
epidemiological study in eight cities of India. Indian
Journal of Endocrinology and Metabolism. 2013;
17(4):647-652. doi:10.4103/2230-8210.113755

Sudha K, Anupama Hegde, Poornima A Manjrekar And
Reshma Kumarchandra. Prevalence of vitamin d
deficiency and its relationship with subclinical
hypothyroidism. Int J Pharm Bio Sci 2013 Oct; 4(4): (B)
1380 - 1384

Mackawy AMH, Al-ayed Bushra Mohammed, Al-rashidi
Bashayer Mater. Vitamin D Deficiency and Its
Association with Thyroid Disease. International Journal
of Health Sciences. 2013; 7(3):267-275.

Kivity S, Agmon-Levin N, Zisappl M, Shapira Y, Barak
V, Dank+, K, et al. Thyroid disease and vitamin D
deficiency. Ann Rheum Dis 2010 Mar 9;69(Suppl
2):A62.

10.

11.

12.

13.

14.

15.

Tamer G, Arik S, Tamer I, Coksert D. Relative vitamin D
insufficiency in Hashimoto's thyroiditis. Thyroid. 2011
Aug;21(8):891-6. doi: 10.1089/thy.2009.0200. Epub
2011 Jul 13. PubMed PMID: 21751884

Harinarayan CV, Sachan A, Reddy PA, Satish KM,
Prasad UV, Srivani P. Vitamin D status and bone mineral
density in women of reproductive and postmenopausal
age groups: a cross-sectional study from south India.J
Assoc Physicians India. 2011 Nov; 59:698-704. PubMed
PMID: 22616335.

Sachan A, Gupta R, Das V, Agarwal A, Awasthi PK,
Bhatia V. High prevalence of vitamin D deficiency
among pregnant women and their newborns in northern
India. Am J Clin Nutr. 2005 May;81(5):1060-4. PubMed
PMID: 15883429.

Daga RA, Laway BA, Shah ZA, Mir SA, Kotwal SK,
Zargar AH. High prevalence of vitamin D deficiency
among newly diagnosed youth-onset diabetes mellitus in
north India. Arq Bras Endocrinol Metabol. 2012 Oct;
56(7):423-8. PubMed PMID: 23108746.

Wacker M, Holick MF. Sunlight and Vitamin D: A
global perspective for health. Dermatoendocrinol. 2013
Jan 1;5(1):51-108. doi: 10.4161/derm.24494. Review.
PubMed PMID: 24494042; PubMed Central PMCID:
PMC3897598

Balasaraswathy P, Kumar U, Srinivas CR, Nair S. UVA
and UVB in sunlight, optimal utilization of UV rays in
sunlight for phototherapy. Indian J Dermatol Venereol
Leprol. 2002 Jul-Aug; 68(4):198-201. PubMed PMID:
17656935.

Copyright © 2017, Medpulse Publishing Corporation, MedPulse International Journal of Medicine, Volume 4, Issue 2 November 2017



