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Evaluation of serum vitamin D levels in elderly patients with subclinical hypothyroidism
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Increasing numbers of researches have indicated the relationship between serum vitamin
D level and several autoimmune diseases, because it has important roles in immune
regulation. However, the role of vitamin D in the etiopathogenesis of these diseases is
not well understood. Similarly, the detailed mechanism of vitamin D action on thyroid
hormone metabolism and autoimmune thyroid diseases is still poorly understood. It was
recently reported that patients with autoimmune thyroid disease showed lower vitamin D
levels. However, there are few studies dealing with vitamin D status in elderly patients
with subclinical hypothyroidism. We therefore aimed to investigate vitamin D levels in
elderly patients with subclinical hypothyroidism. In the present study, a total of 37 patients
(>70 years old) with subclinical hypothyroidism and 40 healthy controls (>70 years old)
were retrospectively analyzed. Serum levels of free triiodothyronine (fT3), free thyroxine
(fT4) and thyroid-stimulating hormone (TSH) were analyzed by chemiluminescence
immunoassay (Centaur XP, Siemens Healthcare Diagnostics Inc., Tarrytown, USA).
Serum levels of 25-Hydroxy vitamin D (25-OH D) were measured by chemiluminescence
immunoassay (DiaSorin, Liaison, Italy). Serum anti thyroid peroxidase (anti-TPO)
and anti thyroglobulin (anti-TG) were measured using a solid-phase, enzyme-labeled,
chemiluminenescent sequential immunometric assay (Immulite 2000 XPi, Siemens
Healthcare Diagnostics Inc., Tarrytown, USA). There was no significant difference
between groups in terms of age and gender distribution. Serum TSH, anti-TPO and anti-
TG levels in elderly patients with subclinical hypothyroidism showed higher values than
healthy controls as expected. Serum 25-OH D levels in elderly patients with subclinical
hypothyroidism were lower than healthy controls (p<0.001). These data may suggest
association between serum 25-OH D levels and subclinical hypothyroidism in elderly
patients. Further studies are needed to determine whether vitamin D insufficiency is a
casual factor in the etiopathogenesis of subclinical hypothyroidism in elderly patients or
rather a consequence of the disease.
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1. Introduction

other hand, experimental data showed that administration

Vitamin D is the principal regulator of calcium homeostasis
and also known as an immune modulator hormone.
Vitamin D deficiency is a common public health problem;
over a billion people worldwide are vitamin D deficient or
insufficient (Holick and Chen, 2008). It has been recently
shown that vitamin D deficiency is associated with various
diseases such as cardiovascular disease, cancer, osteoporosis
and autoimmune diseases (Vilarrasa et al., 2010). On the

of vitamin D prevented or suppressed some kinds of
autoimmune diseases such as encephalomyelitis, arthritis,
and inflammatory bowel disease (Deluca and Cantorna, 2001;
Ardizzone et al., 2011; Van Belle et al., 2011). Increasing
numbers of researches have indicated the relation between
serum vitamin D level and several autoimmune diseases
because of its important roles in immune regulation (Goswami
et al., 2009; Proal et al., 2009; Kivity et al., 2011). However
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the role of vitamin D in the etiopathogenesis of these diseases
is not well understood. Furthermore, the detailed mechanism
of vitamin D action on thyroid hormone metabolism and
autoimmune thyroid diseases is still poorly understood.

Subclinical hypothyroidism, characterized with elevated
serum thyroid-stimulating hormone (TSH) level in the
presence of normal levels of free thyroid hormone, is quite
common in adult population, especially in women above 60
years of age. Majority of these patients have serum TSH levels
ranging between 5 and 10 mIU/L and also have circulating
thyroid autoantibodies (Canaris et al., 2000).

Aging is associated with an increased prevalence of
thyroid diseases. Subclinical forms of thyroid diseases,
hypothyroidismin particular,are even more frequent (Faggiano
et al., 2011; Cooper and Biondi, 2012). Furthermore, elderly
people as well as children and young adults are potentially
at high risk for vitamin D deficiency (Holick, 2006; Lips et
al., 2006; Gordon et al., 2008). It was recently reported that
patients with autoimmune thyroid disease had lower vitamin
D levels (Tamer et al., 2011). However, there are very few
studies examining vitamin D status especially in elderly
patients with subclinical hypothyroidism. In the present
study, we therefore aimed to investigate vitamin D levels in
elderly patients with subclinical hypothyroidism.

2. Material and methods

Subjects

A total of 77 elder subjects (=70 years old) were included
in this study. Group I: Control group included 40 healthy
individuals. Control subjects who had normal thyroid
function, with no history of chronic diseases and use of
vitamin D supplements. Group II included 37 patients who
were diagnosed as subclinical hypothyroidism. Subclinical
hypothyroid patients had normal serum free thyroxine (fT4)
and free triiodothyronine (fT3) levels but with serum TSH
levels elevated to the range of 5-20 mIU/L. All subjects were
matched on age and gender. This retrospective study was
approved by our local Ethical Committee.

Blood measurements

25-Hydroxy vitamin D (25-OH D) is the preferred diagnostic
test for the demonstration of vitamin D deficiency. Vitamin
D deficiency was determined as serum levels of 25-OH D
less than 20 ng/ml (Ralston et al., 2011). Serum levels of 25-
OH D were measured by chemiluminescence immunoassay
(DiaSorin, Liaison, Italy). Serum fT3, fT4 and TSH were
analyzed by chemiluminescence immunoassay (Centaur
XP, Siemens Healthcare Diagnostics Inc., Tarrytown,
USA). Serum thyroid peroxidase antibody (anti-TPO) and
thyroglobulin antibody (anti-TG) were measured by using a
solid-phase, enzyme-labeled, chemiluminenescent sequential
immunometric assay according to standard protocols
(Immulite 2000 XPi, Siemens Healthcare Diagnostics Inc.,
Tarrytown, USA).

Data analysis

All statistical analyses were carried out using the SPSS
statistical package software version 15.0 (SPSS Inc., Chicago,
[llinois, USA). The Kolmogorov-Smirnov test was used to
determine the normality of distribution for numerical variables.
Comparisons between the two study groups were made using

either independent T-test or the Mann-Whitney U-test, where
appropriate. Numerical variables were expressed as mean
+ standard deviation (SD). A p-value of less than 0.05 was
considered to indicate statistical significance.

3. Results

The mean values+SD of all laboratory parameters, age and
sex distribution in all groups are shown in Table 1. All serum
TSH levels in subclinical hypothyroid patients were above
5 mIU/L. On the other hand, all of serum TSH, fT3 and fT4
levels in control group were within normal range. Mean T3
and fT4 values were similar in both patients and controls.
There was no significant difference between groups in terms
of age and gender distribution.

Serum TSH, anti-TPO and anti-TG levels in elderly
patients with subclinical hypothyroidism revealed higher
values than healthy controls (p<0.001, p<0.05 and p<0.05,
respectively), as expected. Serum 25-OH D levels in elderly
patients with subclinical hypothyroidism were lower than
healthy controls (p<0.001). Box plot for serum 25-OH D
levels of each group is shown in Figure 1. When compared
serum 25-OH D levels according to genders, they were
insignificantly lower than those of male in subclinical
hypothyroid patients (Table 2).

Table 1. Demographic characteristics and laboratory parameters

of study and control groups

Study group  Control group

(n=37) (n=40) p-value
Gender (Female/Male) 30/7 32/8 >0.05
Age (years) 753+44 74.6+4 4 >0.05
TSH (mIU/L) 17.19+£19.31 1.58+1.22 <0.001
fT3 (ng/dL) 2.75+0.35 2.69+0.27 >0.05
fT4 (pg/mL) 1.02+0.22 1.04+0.17 <0.05
Anti-TPO (IU/mL) 84.45+164.34 2.08+4.60 <0.05
Anti-TG (IU/mL) 53.58+100.32 5.77£11.77 <0.05

25-OH D (ng/mL) 13.1249.60 43.42+11.96 <0.001
Data presented as mean+=SD
80,0
—_ 60,07
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Fig. 1. Box plots graphs of 25-OH D values of study group and
control group

4. Discussion

In this study, we observed significant lower vitamin D
levels in elderly subclinic hypothyroid patients. Vitamin
D insufficiency may be associated with subclinical
hypothyroidism in elderly people. However, the explanation
of these findings is not clear, low levels of vitamin D may
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Table 2. Mean+SD of serum 25-OH D, Anti-TPO, Anti-TG levels

in subclinical hypothyroid patients according to gender

Female Male value
(n=30) m=7) p
25-OH D (ng/mL) 11.79+9.68 18.83+£7.27 >0.05

Anti-TPO (IU/mL)
Anti-TG (IU/mL)

102.1+178.08 8.85+23.43 <0.05
64.58+108.5 6.42+17 <0.05

be a casual factor in the etiopathogenesis of subclinical
hypothyroidism in elderly patients or rather a consequence
of the disease.

Several studies on vitamin D have shown that vitamin D
deficiency and insufficiency is still one of the major public
health problems, especially in developing countries (Hochberg
et al., 2002; Holick, 2007; Van Schoor and Lips, 2011).
Vitamin D has potent immunomodulatory effects and plays
important roles in the pathogenesis of autoimmune diseases.
Furthermore, vitamin D supplementation prevented the onset
and/or development of several kinds of autoimmune diseases
in humans and animal models (Backe et al., 2010). The results
of the studies show that 1.25-dihydroxyvitamin D3 can either
prevent or markedly suppress experimental autoimmune
encephalomyelitis, rheumatoid arthritis, systemic lupus
erythematosus, type I diabetes, and inflammatory bowel
disease (Deluca and Cantorna, 2001).

Autoimmune thyroid diseases are among the most common
autoimmune diseases (Shapira et al., 2010; Shoenfeld et al.,
2008a). The pathogenesis of autoimmune thyroid diseases,
like other autoimmune diseases, is multifactorial, comprising
genetic, immune, environmental and hormonal influences
such as vitamin D (Shoenfeld et al., 2008b; Gershwin,
2008). Few studies have been conducted in order to find
any significant association between the levels of vitamin D
and hypothyroidism and to determine whether vitamin D
deficiency involves in the pathogenesis of hypothyroidism or
rather a consequence of the disease and those that yielded
conflicting results.

In the current study our data indicate an association
between vitamin D deficiency and thyroid dysfunction in
elderly patients, specifically when caused by an autoimmune
disease. Serum TSH, anti-TPO and anti-TG levels in elderly
patients with subclinical hypothyroidism showed expected
higher values than healthy controls, however serum 25-OH
D levels in elderly patients with subclinical hypothyroidism
were lower than healthy controls. When compared serum 25-
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