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Abstract

Objective: Investigation of the thyroid function test (fT3, fT4 and TSH) results and the prevalence of overt/subclinical
hypothyroidism according to age groups in patients who had applied to our hospital and diagnosed with pregnancy.

Material and Methods: Two thousand nine hundred and thirty-six women diagnosed with pregnancy for the first time
upon seeing the fetal heartbeats with ultrasonography between January 2015 and December 2018, were included in our
study. Patients were divided into 5 age groups, namely, the age groups of <18 years of age, 19-25 years, 26-35 years, 36-
45 years and >45 years of age. The fT3, fT4 and TSH levels were statistically compared between all the patients and age
groups.

Results: Two thousand nine hundred and thirty-six pregnant women were included in the study. The mean fT3 value
was found as 3.180£0.519 (pg/mL), fT4 value as 1.051+0.258 (ng/dl) and TSH value was found as 2.000+1.595
(mlU/mL) in all the population. The mean fT3, fT4 and TSH values were not statically different among the age groups
(p=0.06, p=0.08 and p=0.829, respectively). No statistically significant differences were found among all the age groups
as regards hyperthyroidism, euthyroidism, subclinical hypothyroidism and overt hypothyroidism (p=0.200).

Conclusion: Consistently with the previous studies in our country, the prevalence of subclinical hypothyroidism was
found as high as 22.7% in our study. We think that scanning for hypothyroidism must be performed in the pregnancy
period without discriminating between risk groups in our country, which is located in the iodine deficiency region.
However, considering the different age groups, we believe that TSH levels must be measured with the same
apprehensiveness for each age group since no statistically significant differences are found between age groups.
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Introduction

Thyroid hormone is an essential hormone for normal
pregnancy physiology. Moreover, it is a critical factor for
fetal development. The reason for the increase in thyroxine
binding globulin (TGB) and B-HCG levels is the decrease
in fT3 (free triiodothyronine), fT4 (free thyroxine) and TSH
(Thyroid Stimulating Hormone) levels (1). Due to these
physiological changes in thyroid hormone levels observed
during the gestation period, it becomes imperative to
determine reference intervals for this period. The American
Thyroid Association (ATA) has demonstrated thyroid
hormone values specified for pregnancy in its published
guidelines (2). TSH value must be 2.5 mIU/L or lower
during the first trimester of pregnancy, and 3.0 mIU/L or
lower during the second and third trimesters. However, the
physiologic lower limits, have been determined as 0.1
mlU/L for the first trimester, 0.2 mIU/L for the second
trimester, and 0.3 mIU/L for the third trimester.

The frequency of hypothyroidism during pregnancy is 0.3
to 0.5% for overt hypothyroidism, and 2 to 3% for
subclinical hypothyroidism (3). Functional disorders of the
thyroid especially within the first half of the pregnancy
have been associated with increased abortus risk,
retardation of intrauterine development, hypertensive
disorders, preterm labor and also lower 1Q in the newborn

(4).

Overt hyperthyroidism is defined as the low fT4 levels
together with low levels of TSH. However, subclinical
hyperthyroidism is the condition of normal fT4 levels
together with low levels of TSH. Hyperthyroidism during
pregnancy is a much rare condition as compared to
hypothyroidism with a prevalence of about 0.2% (5). An
untreated hyperthyroidism during pregnancy has been
associated with perinatal complications such as
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preeclampsia, preterm labor, fetal loss and hyperemesis
gravidarum (6, 7).

Diagnosis and treatment of functional thyroid disorders in
pregnancy in time will allow the prevention of potential
maternal and fetal complications. In recent years, the
number of adolescent pregnancies has increased with the
increasing refugee population in our country. In addition,
pregnancies with advanced maternal ages have increased
with the frequent use of assisted reproductive techniques.
Therefore, we thought that it would be appropriate to
evaluate thyroid function tests according to different age
groups. In this study, we aimed at evaluating the TSH, fT4
and fT3 levels determined during the first trimester mainly
based on different age groups, and to investigate the
prevalence of thyroid function disorders during pregnancy.

Material and Methods

This study was planned as a retrospective study in Ankara,
University of Health Sciences, Gilhane Education and
Research Hospital, Gynecology and Obstetrics Clinic.
Approval of the Ethics Committee was obtained for the
study (Date:18/12/2018, Decision No0:18/327). The study
was conducted in accordance with the Helsinki Declaration.

Two thousand nine hundred and thirty-six women who had
applied to our hospital between January 2015 and
December 2018, diagnosed with pregnancy for the first
time upon seeing the fetal heartbeats with ultrasonography
and routine pregnancy tests were carried out in the
Gynecology and Obstetrics Clinic of our Hospital were
included in our study. Patients’ data were accessed through
the data processing system of our Hospital (Fonet Data
Processing Systems). Ages at admission and fT3, fT4 and
TSH levels of patients were recorded.

fT3, fT4 and TSH hormone tests were run in the
Biochemistry Laboratory of our Hospital using the 10-cc
blood samples harvested from the antecubital vein at
admission. In these tests, TSH hormone levels were
determined using the two-side immune-enzymatic assay
(sandwich) method, fT4 hormone was determined using the
two-step enzyme immunoassay method, and fT3 hormone
was determined using the competitive binding immune-
enzymatic assay method with Beckman Coulter DXI-600
immunoassay analyzer (Beckman Coulter, Inc., CA, USA).

According to ATA recommendations, the patients with
singleton pregnancy, no history of thyroid pathology or
autoimmune disease, no goiters and no use of medicines
affecting the thyroid hormone levels were included the
study. The exclusion criteria determined as twin
pregnancies, women who used thyroid interfering
medication before pregnancy or during pregnancy, women
who had pre-existing thyroid disease.

With the purpose of comparing the thyroid function tests of
patients included in the study between the age groups,
patients were divided into 5 groups as <18 years of age, 18-
25 years of age, 26-35 years of age, 36-45 years of age
and >45 years of age. Levels of fT3, fT4 and TSH were
compared among the entire group of patients and among
the age groups. According to the World Health
Organization (WHO), the adolescent pregnancy period is
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between 10-18 years old (8); pregnancies at ages older than
35 years are described advanced maternal age (9) and
pregnancies at ages older than 45 years are described very
advanced maternal age groups (10).

Furthermore, all the above-mentioned age groups were
compared with each other as regards hyperthyroidism,
euthyroidism, subclinical hypothyroidism and overt
hyperthyroidism. TSH range between 0.1 and 2.5 mIU/L
was accepted as euthyroidism based on the American
Thyroid Association (ATA) guidelines and Turkish
Endocrinology and Metabolism Association Guidelines.
Pregnant women with TSH levels in the range between 2.5
and 10 mlU/L and fT4 levels in the range of 0.61-1.2
mlU/L, which is the reference range used in our Hospital,
were accepted as subclinical hypothyroidism. Patients with
TSH levels >10 mIU/L or fT4 levels >1.2 mIU/L were
accepted as overt hypothyroidism.

Data were analyzed using the IBM SPSS V23. The one-
way variant analysis was used to compare the mean T3, T4
and TSH values based on age groups. Chi-square test was
used to analyze the status of TSH levels under 2.5 and over
2.5 according to age groups. Results of the analysis were
presented as the mean values and standard deviation for
quantitative data, and as frequency (percentage) for
categoric data. The level of significance was accepted as
p<0.05.

Results

Two thousand nine hundred and thirty-six pregnant women
were included in the study. The mean age of the pregnant
women was 29.09+5.97 (min:13, max:52). The mean fT3
value was 3.180+0.519 (pg/mL), fT4 wvalue was
1.051+0.258 (ng/dl) and TSH value was 2.000+1.595
(mIU/mL) for the entire group. Also, the mean values of
fT3, fT4 and TSH were determined for all the age groups.
(Table 1, Figure 1)

The mean fT3 value did not differ among the age groups
(p=0.06). The mean fT3 value in the age group of 45 years
of age or older was found lower than the values in age
groups of 18 years or younger and the age group between
19 and 25 years of age (p<0.05). The mean fT4 values also
did not differ among the age groups (p=0.08). The mean
TSH values did not differ based on age groups (p=0.829)
(Table 1).

Considering  patients  diagnosed  with  subclinical
hypothyroidism; when fT4 is within the normal range
(0.61-1.2 mIU/L), the rate of the pregnant women with
TSH value between 2.5-10.0 mIU/L for the different age
groups were; 17.5% for 18 years old or younger (n= 57),
22.4% for those in the age range of 19 and 25 years (n=
829), 22.6% for those in the age range of 26 and 35 years
(n= 1596), 24% for those in the age range of 36-44 years
(n=420) and 23.5% for those 45 years of age or older (n=
34); respectively. (Table 2, Figure 2)

Considering patients diagnosed with overt hypothyroidism
the rate of the pregnant women with TSH values were >10
(mlU/L) for the different age groups were; 1.75% for 18
years old or younger (n= 57), 2.5% of those in the age
range of 19 and 25 years (n= 829), 1.82% of those in the

420



Coskun et al.

@ http://dx.doi.org/10.36472/msd.v7i2.354

age range of 26 and 35 years (n= 1596), 2.1% of those in
the age range of 36-44 years (n=420). (Table 2, Figure 2)

The rate of the pregnant women who has normal TSH
values (between 0.1-2.5 mIU/L) called as euthyroidism, in
different groups were; 78.9% for 18 years old or younger
ages (n= 57), 72.5% for the age range of 19 and 25 years
(n=829), 72.1% for the age range of 26 and 35 years (n=
1596), 71.9% for the age range of 36-44 years (n= 420),
73.5% for 45 years of age or older (n= 34). (Table 2)

Upon evaluation based on TSH levels, it was seen that TSH
values were <0.1 mIU/L in 1.75% in the pregnant women
18 years old or younger (n=57), in 2.5% of those in the age
range of 19 and 25 years (n= 829), in 1.82% of those in the
age range of 26 and 35 years (n=1596), 2.1% of those in the
age range of 36-44 years (n= 420) (hyperthyroidism).
(Table 2, Figure 2)

No statistically significant differences were found in all the
age groups as regards hyperthyroidism, euthyroidism,
subclinical hypothyroidism and overt hypothyroidism.
(p=0.200).

Table 1. Comparison of fT3, fT4 and TSH values according to age groups

Age Groups (year)

Age (average +SD)

<18 (n=57) 17,311

19-25 (n=829) 23,02+1,2
26-35 (N=1596) 29,85+2,8
36-44 (n=420) 38,35+2,11
>45 (n=34) 47,7£2,1

Total (n=2936) 29,0945.97

p*

T3 (pg/ml) T4 (ng/dl) TSH (mIU/l)

3,28+0,529 1,12+0,232% 1,92+1,164
3,29+0,531° 1,06+0,252% 2,05+1,438
3,16+0,495% 1,04+0,2622 1,98+1,765
3,06+0,547% 1,07+0,263® 1,97+1,270
2,92+0,384° 1,16+0,157° 1,84+0,930
3,180,519 1,050,258 2,001,595
0,06 0,08 0,829

*One Way ANOVA, a-b: There is no difference between age groups with the same letter

Table 2. Comparison of TSH values according to age groups

Age Groups (year)  Hyperthyroidism *

<18 (n=57) 1 (1,75 %)

19-25 (n=829) 21 (2,5%) 601 (72,5%)
26-35 (n=1596) 29 (1,82%) 1151 (72,1%)
36-44 (n=420) 9 (2,1%) 302 (71,9%)
>45 (n=34) - 25 (73,5%)

Total (n=2936) 60 (2%) 2124 (72,3%)

EuthyroidismP®

45 (78,9%)

Overt
hypothyroidism *

Subclinical

hypothyroidism®

10 (17,5%) 1 (1,75%)
186 (22,4 %) 21 (2,5%)
361 (22,6%) 55 (3,4%) 0,200
101 (24%) 8 (1,9%)
8 (23,5%) 1(2,9%)
666 (22,7%) 86 (2,9%)

% TSH <0,1 (mIU/L, ¥ TSH (0,1- 2,5 (mIU/L)), ¥ TSH is in the range of 2.5-10 (mIU / L) and fT4 values are within normal limits according to our
hospital reference values (0.61-1.2 ng / dl), ¥ TSH> 10 (mIU / L) or fT4 values below the hospital reference values <0.61, *Chi Square test

45 -
4 .
35
3
25
2
15
1
0.5
0

Values

<18 (n:57) 19-25 (n:829)  26-35

(n:1596)

36-44 (n:420) >45 (n:34)

Age Groups

T3 (pg/mL)
T4 (ng/dL)
HTSH (mIU/L)

Total
(n:2936)

Figure 1. fT3, fT4 and TSH values according to age groups
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Figure2. Distribution of clinical conditions due to Thyroid values by age groups.
I: Hyperthyroidism, 11:Euthyroidism, 111:Subclinical hypothyroidism, I\V:Overt hypothyroidism

Discussion

In our study, the prevalence of subclinical hypothyroidism
in patients admitted to our hospital, which is a tertiary
center and diagnosed with pregnancy, was found as high as
22.7%. However, no statistically significant differences
were found among the age groups. Thyroid pathologies are
the second most common endocrine disease in women of
reproductive age, following gestational diabetes mellitus.
(5). Fetal and placental development in pregnancy
(especially in early pregnancies) are related to maternal
thyroid hormones (11). The fetal thyroid gland synthesizes
thyroid hormone only after the second half of pregnancy,
and therefore, maternal thyroid hormone levels play a
critical role in the early periods (12). Even if the signs of
thyroid diseases are overt, physiologic changes of
pregnancy can mask such signs.

In the current literature, untreated thyroid disorders have
been associated with increased maternal and fetal
complications from the preconception period till the
postpartum period (13). However, Ong et al. did not find
any association between functional thyroid disorders and
increased complications of pregnancy in the first trimester
(14). In addition to owvert thyroid disorders,
neurodevelopmental outcomes were also investigated in
infants born from pregnant women following the
administration of subclinical hypothyroidism treatment. In
the study of Casey et al, there was no 1Q difference
between the babies of the pregnant women who were
diagnosed and treated with subclinical hypothyroidism and
followed up without treatment (15). However, treatment is
recommended for subclinical hypothyroidism (5). Since
neurocognitive improvement following the treatment of
subclinical hypothyroidism has not been clinically proven
and also subclinical hypothyroidism incidence is about 2%,
American College of Obstetricians and Gynecologists
(ACOG) does not recommend routine thyroid scanning
during pregnancy (16). However, routine scanning appears
more rational based on subclinical hypothyroidism
prevalence found as 22.7% and overt hypothyroidism
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prevalence as 2.9% and considering the conditions of our
country, which is a region of iodine deficiency.

The pregnant women are diagnosed as overt
hypothyroidism if the TSH values specific for the trimester
are increased (TSH >2.5 mlU/ml for the first trimester) and
fT4 levels are decreased. In cases where TSH level is >10
mIU/ml, overt hypothyroidism diagnosis is made without
regarding the T4 levels. In the patients included in our
study, the prevalence of overt hypothyroidism was found as
2.9%. In the study of Giizel et al., overt hypothyroidism
prevalence was found as 10.18% (18). However, the
number of patients in this study was meager compared to
our study. lodine deficiency is a common condition in our
country. Compared to developed countries, we think that
the reason for the higher frequency of hypothyroidism in
our country is iodine deficiency (19).

In subclinical hypothyroidism cases TSH levels are in the
range of 2.5-10 mlU/ml, and fT4 levels are normal. In the
patients included in our study, subclinical hypothyroidism
prevalence was found at 22.7%. In our country, this rate
was found as 15.6% in the study of Glzel et al., and
16.38% in the study of Seven et al. (17, 18). The prevalence
of subclinical hypothyroidism in the USA has been
reported as 2-2.3% (20). Hypothyroidism prevalence as
high as 21.5% had been shown in India previously (6). In
the study of Li and colleagues in China, subclinical
hypothyroidism prevalence was found as 27.8% (21).
Although it has been suggested that the proportional
differences in our country are related to the iodine intake
varying according to the areas that studies are carried out
in, it is also seen that subclinical hypothyroidism
prevalence is high consistently with other Asian countries.
Together with this, such variable proportions and
prevalence found very high depending on the cutoff value
for TSH as 2.5 mlU/ml indicates that population-specific
values should be determined (22, 23).
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In hyperthyroidism cases, TSH levels are <0.1 mIU/ml. In
the patients included in our study, hyperthyroidism
prevalence was found at 2%. This rate was found as 5.38%
in the study of Guzel et al., and 2.47% in the study of
Seven et al. in our country (17, 18). We think that the
differences in these studies conducted in the same country
are caused by regional differences (19).

In a study investigating the relationship between age and
thyroid functions, it was found that serum TSH levels
increased with the increasing age; however, there are no
changes in fT4 levels, and there were no age-dependent
increases in thyroid diseases (24). However, in another
study investigating the changes in TSH with age, it was
shown similarly with the above that TSH levels increased
with age; however, taking the TSH >2.5 level as the basis
in the advanced age group can lead to erroneous
hypothyroidism diagnoses (25).

However, this age-dependent change is especially marked
in 50 years of age and afterward, and this corresponds to
the end of the reproductive period. In our study, when we
compared the different age groups of pregnant women with
each other, no statistically significant differences were seen
in mean TSH values (p=0.829). No statistically significant
differences were found in the comparison of various age
groups as regards subclinical hypothyroidism and overt
hypothyroidism (p=0.200).

The most important limitation of our study is that it reflects
the thyroid function test results in pregnant women coming
from a particular area. More comprehensive results can be
obtained through analyses carried out on data from
different areas.

Conclusion

Subclinical hypothyroidism prevalence was high as 22.7%
in our study like in previous studies carried out in our
country. We think that hypothyroidism scanning must be
performed in the pregnancy period without discriminating
between risk groups in our country, which is located in the
iodine deficiency region. However, considering the
different age groups, no statistically significant differences
are found between age groups. We believe that TSH levels
must be measured with the same apprehensiveness for each
age group.
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