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Abstract: It is vital to ensure that during pregnancy the necessary vitamins and minerals areobtained. Vitamin D and thyroid hormones
are essential for the correct health and proper development of a fetus. Vitamin D is a lipophilic substance linked to bone growth and it
promotes the normal development of the brain of a fetus. Thyroid hormones are also fundamental for the good growth. The aim of this
project was to investigate, during the summer period, the relationship between 25(0H) D (25-hydroxy vitamin D) status and circulating
TSH (thyroid-stimulating hormone) and how the vitamin D is correlated with FT4 (free thyroxine) levels in pregnant women. The study
was conducted from July to September 2014 at the Hospital Clinical Pathology Laboratory in Bracciano, in the north of Rome (Italy).
For the purpose of this study, we selected 120 pregnant women aged between 17 and 40 years (mean age 31.08), who declared
themselves in good health. For each subject, we tested Thyroid Peroxidase Antibody (TPOAb) and Thyroglobulin Antibody (TgAb),
excluding 22 patients because having positive levels. 25-Hydroxyvitamin D and thyroid parameters were measured by
electrochemiluminescence methods Architect 2000(Abbott, IL, USA) and Immulite 2000 (Siemens Healthcare, UK), respectively. The
results of our study reported that the mean serum 25(OH)D of the pregnant women was 24.64 (SD 7.92) ng/mL. According to the
European average, we observed the prevalence of vitamin D insufficiency for 52% of subjects, deficiency for 28% and sufficiency just for
20% of women. Regarding thyroid, the mean TSH level was 1.74 (SD 1.16) plU/mL and the mean FT4 level was 0.92 (SD 0.25) ng/dL,
as the correct levels in pregnancy. Vitamin D deficiency is a common condition throughout world. During pregnancy, due to fetus
demands, hypovitaminosis D and thyroid parameters drops are frequent. The high levels of sunshine in Italy do not necessary guarantee
a right vitamin D concentration, and although there are many studies about the role of vitamin D in the human body, there are few
experiments about the correlation of this analysis and thyroid hormones during pregnancy, especially during the summer period and in
a touristic sunny Italian place. The results of this study showed an association between higher vitamin D and lower TSH in pregnant
women with sufficient level of 25-hydroxyvitamin D (>30ng/mL). However, we found no correlation between 25-hydroxyvitamin D and
thyroid-stimulating hormone and FT4 hormone in pregnant women with 25(OH)D serum <30 ng/mL.

Keywords: 25-hydroxy vitamin D, thyroid stimulating hormone, pregnancy, hypovitaminosis D.

by plasma levels parathyroid hormone and the levels of
calcium and phosphorus [5].

1. Introduction

Correct levels of Vitamin D and thyroid hormones are

essential in pregnancy. During pregnancy, calcium
metabolism is stressed and sufficient vitamin D
concentration is important for the demand of calcium from
the fetus, as this is required in particular for growth and bone
development [1]. Vitamin D is also required to ensure
healthy pregnancy, for fetusskeletal development and to
prevent fetal immune and neurological disorders. In addition
to, hypovitaminosis D may cause pre-eclampsia [2-3]. The
right bone development of the fetus is linked to a form of the
25-hydroxyvitamin D(25(OH)D) hormone. It is a steroidal
hormone and it is introduced in the body through food, but
the major source is the skin's synthesis of the vitamin D
through exposure to solar ultraviolet light [4]. Ultraviolet B
(UVB) radiation in the range of 280-320 nm penetrates
through the skin causing the conversion of 7-
dehydrocholesterol to provitamin D3 and it undergoes rapid
conversion to cholecalciferol (vitamin D3). Vitamin D,
derived from the skin or from the diet, is converted by the
liver to 25-hydroxyvitamin D form which is used to
determine the status of circulating vitamin D in the body.
The 25(OH)D is metabolized in the kidneys by the
enzyme25-hydroxyvitaminD-1a-hydroxylase (CYP27B1) to
its active forml,25-dihydroxyvitamin D. The renal
production of 1,25-dihydroxyvitamin D is tightly regulated

The level of 25(OH)D is considered as sufficient when the
concentration is > 30 ng/mL (> 75 nmol/L), insufficient if
the concentration is between 20 and 30 ng/mL (50-75
nmol/L) and deficient if it is < 20 ng/mL (< 50 nmol/L)[6-7].
However, the 25(OH) vitamin D status is influenced by
factors which include, but are not limited to, geographical
zones, seasons, dietary patterns, physical environmental
surroundings, darker skin pigmentation and obesity [8-9].

The thyroid plays an essential role: proper maternal thyroid
function is fundamental to ensure the development and
health of a fetus [10]. Placental extrogen on the
thyroidexercises a strong stimulus of TBG (Thyroxine
Binding Globulin) synthesis. High TBG levels and the
consequent reduction in the free fraction, metabolically
active, increases the TSH (thyroid-stimulating hormone)
levels, the hypothalamic hormone stimulating the synthesis
of the two thyroid hormones T3 (triiodothyronine) and T4
(thyroxine). Thyroid hormones stimulate intrauterine
growth, especially during the second half of gestation and
they have an impact on fetal metabolism, for example
through the consumption of tessutal oxygen and glucose.
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Many studies have shown the probable role of vitamin D in
autoimmune thyroiditis and in other autoimmune diseases
such as diabetes, atopic dermatitis and nephrological
pathologies. Only a few studies have examined the
relationship between vitamin D and no pathogenesis of
autoimmune thyroid disease (AITDs) in non-pregnant
women. There is also a little evidence concerning the role of
25 (OH)D in association with thyroid hormones in
pregnancy.

The aim of our study was to explore the relationship
between 25-hydroxyvitamin D status and circulating TSH
and the correlation of vitamin D with FT4 levels in pregnant
women in the North of Rome (Italy) during summer period
and in a touristic place.

2. Materials and methods

The study was conducted from July to September 2014 at
Clinical Pathology Laboratory in the Bracciano Hospital in
the north of Rome (Latitude: 42°06'00" N, Longitude 12° 10'
00" E).

The project was carried out using 120 blood samples of
pregnant Italian women undergoing prenatal examination.
All subjects were in self proclaimed good health. All blood
samples were centrifugated at 3000 rpm for 10 minutes and
they were analyzed within two hours.

Firstly, we excluded subjects with dietary restrictions,
consuming vitamin D supplementation and those on
rehabilitative drugs therapy. Then, for every patient, we
tested Thyroid Peroxidase Antibody (TPOAb) and
Thyroglobulin Antibody (TgAb) to exclude the presence of
autoimmune thyroid disease (AITD) and the elevated
antibody peroxidase or thyroglobulin.

We detected all samples for TPOAb (threshold values: 0-35
UI/mL) and TGAD (threshold values: 0-40 Ul/mL) using the
Immulite 2000 system (Siemens Healthcare, UK) based on a
solid phase, enzyme labelled, chemiluminescent
immunometric assay.

After removal of 22 thyroid antibody positive women, we
tested 98 blood samples collected from women in the
morning after overnight fasting for the measurement of FT4,
TSH and 25(OH) vitamin D.

Serum FT4 and TSH were detected by a chemiluminescent
immunoassay diagnostic kit (Immulite 2000, Siemens
Healthcare, UK). Reference values are between 0.4 and 4.0
plU/mL for TSH and from 0.89 to 1.76 ng/dL for FT4.
Serum quantitative determination of 25-hydroxyvitamin D
was measured using the chemiluminescent microparticle
immunoassay Architect (Abbott, IL, USA).A deficient
assessment was considered when 25(OH)D status was < 20
ng/mL (<50 nmol/L), an assessment was considered
insufficient with levels ranging from 20 to 30 ng/mL (50-75
nmol/L) and considered normal when levels were>30 ng/mL
(>75 nmol/L).

It is important to note that to uphold the ethics of the study,
written informed consent was taken from each subject before
they could be included in the study.

3. Statistical Analysis

The statistical program SPSS 13.0 for Windows (Chicago,
USA) was used for all analysis. Continuous variables are
expressed as media + standard deviation (SD). Categorical
variables were presented as a percentage.

We assessed the correlation between 25-hydroxyvitamin D
and thyroid hormones with the Pearson correlation
coefficient. All data were considered statistically significant
for p-value less than 0.01.

4. Results

The study included 120 pregnant women with mean age
31.08 £ 5.84 (from 17 to 40) years. 18% of women were
excluded because they presented positive levels of thyroid
antibodies. The mean 25(OH)D status of the cohort was
24.64 £7.9 (range 7.4 to 43.5). The mean level of Free T4
was 0.92 = 0.25 ng/dL and the mean concentration of TSH
was 1.72 £ 1.16 uIU/mL.

From the results we obtained that 28% of women presented
a vitamin D deficiency with a mean concentration of 15.74
ng/mL, while vitamin D insufficiency was reported in 52%
of the subjects (mean 25(OH)D serum = 25.19 ng/mL). The
remaining 20% of women showed a vitamin D sufficient
level of 36.40 ng/mL. After this division in three categories,
deficiency-insufficiency-sufficiency, we calculated the
correlation between the 25(OH)D and TSH and between the
vitamin D and FT4 as shown in Table 1. We found that there
was no correlation between 25-hydroxyvitamin D and FT4
level (r=-0.08, p<0.01) in pregnant women, while there was
a mild (r = 0.54) but significant (p<0.01), correlation
between the mean 25(OH)Dand TSH level, only in the group
of women with sufficient vitamin D levels (>30 ng/mL).
However, there was no significant relationship (p<0.01)
between 25 (OH)D deficient and insufficient levels, and
TSH status.

5. Discussion

Vitamin D deficiency is a common condition throughout
world [11]. Recent studies have shown an increase of
vitamin D insufficiency in the Mediterranean region.
Considering this, our study indicated a prevalence of 25-
hydroxyvitamin D insufficiency (52%) in the analyzed
pregnant subjects who lived in a mainly sunny zone. High
levels of sunshine in Italy do not necessarily guarantee a
right vitamin D concentration. During pregnancy,
hypovitaminosis D is caused by calcium loss. Fetal demands
and a rise in urinary calcium excretion may cause serious
maternal and offspring disorders, such as preterm birth, low
birth weight, pre-eclampsia and gestational diabetes.

Unfortunately, vitamin D deficiency [12] is so widespread in
pregnant women that vitamin D supplementation is often
advised [13-15]. Many studies have shown that this hor-
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mone, seemingly simple, is pleiotropic and affects many as-
pects of the human body. This particular analyte influences
the optimal function of cardiac and skeletal muscles and it is
involved in the modulation of the immune system. Further-
more, it regulates cell proliferation, cell differentiation, and
apoptosis. As mentioned previously, the 25(OH)D status is
influenced by many factors. The vitamin D deficiency could
be explained by the more skin pigmentation diffused in
southern Europe and the reduced sun exposure of pregnant
women. As shown by previously conducted studies, dermal
synthesis of vitamin D through exposure to ultraviolet com-
pounds from natural sunlight, for a set period of time per
day, can provide 80-100% of human vitamin D requirements
[16].

Similarly to the changes in levels of vitamin D, during preg-
nancy, thyroid hormones may also undergo alteration by fe-
tus action. The correct functioning of the maternal thyroid
helps to achieve successful pregnant outcomes. The lost in-
crease of a mother’s TSH, FT4 and FT3 levels is associated
with placental abruption, miscarriage, fetal growth retarda-
tion, gestational hypertension and neuropsychological retar-
dation of a fetus [17].

Vitamin D promotes cell growth, it facilitates the activity of
the thyroid gland and strengthens the immune system, allow-
ing the construction of a viable defence against potential in-
fections.

Reports have proved a correlation between Vitamin D and
TSH, especially in patients with thyroid diseases [18]. For
instance a Chinese study, showed an association of high
25(0OH)D status and low TSH in middle-aged and elderly
Chinese males with serum thyroid autoantibody [19].
Moreover an Indian study reported the presence of a
significant inverse correlation between vitamin D levels and
thyroid autoimmunity [20]. Another project conducted in
Thailand found the prevalence of vitamin D insufficiency in
TgAb-positive subjects, and a high vitamin D status and low
circulating thyrotropin in younger individuals [21].

Although there are many studies on the relationship between
vitamin D and the thyroid parameters, there are very few re-
searches, such as our, that seek to identify the relationship
between 25-(OH)D and Thyroid hormones during pregnancy
in women without AITD.

6. Conclusion

Our experiment was conducted in a touristic Italian place in
the north of Rome. This place is close to the Bracciano’s
lake and 20 km far from the Tirreno see. Due to we
conducted the study in the summer period, we can
hypothesize that the vitamin D levels could be higher than
the diffused hypovitaminosis D in Italy. Results showed a
slight, but significant, correlation between high 25(OH)D
status and low TSH in pregnant women with a sufficient
level of Vitamin D (> 30 ng/mL). Our observation on
pregnant women does not provide any evidence of causative
effect of vitamin D on thyroid hormones such as FT4.
However, the correlation we found between TSH levels with
25-hydroxyvitamin D may reflect a specific vitamin D

influence on pituitary TSH production as shown in previous
studies.

To further enhance knowledge in this particular subject, this
research could be taken a step by including but not be
limited to, dividing the women according to weeks of
pregnancy and age or evaluating how a supplemention of
vitamin D may change the 25(OH)D status in pregnancy.
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Table 1: serum TSH and FT4 according to 25(OH)D levels

25(0OH) D range No. of patients ~ Age mean (years) Serum F4 (ng/dL) Serum TSH (ulU/mL rwith FT4  rwith TSH p ft4 p tsh
<20 27 (28%) 30 0,98 1,53 0,005 -0,103 <0,01 <0,01
21-30 51 (52%) 32 0,93 1,69 -0,184 0,023 <0,01 <0,01
>30 20 (20%) 29 0,85 2,06 -0,071 -0,541 <0,01 <0,01
total 98 31 0,93 1,72 -0,210 0,077 <0,01 <0,01
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