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Thyroid Function Tests in the First Trimester of Pregnancy According
to Maternal Age in Asia
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SUMMARY
Background: The American Thyroid Association suggested selective performance of the thyroid function test
(TFT) in pregnant women with risk factors such as age over 30 years. We evaluated the limited indication of TFT
based on age by analyzing our institution’s retrospective data about TFT in pregnant women.
Methods: We retrospectively analyzed the results of thyroid stimulating hormone (TSH) and free thyroxine (FT4)
with the anti-thyroid autoantibody test using the Cobas 8000 e801 module (Roche Diagnostics, Mannheim, Germany) performed during the first trimester of pregnancy. Data were analyzed and compared between subjects
younger or older than 30 years.
Results: The mean values of TSH and FT4 did not show any significant differences according to age. Also, the two
groups had similar prevalence of overt/subclinical hypothyroidism. It was analyzed that over 20% of overt hypothyroidism could be missed by applying age-based screening.
Conclusions: Selective screening according to age (> 30 years) can miss a considerable number of pregnant women
with hypothyroidism. Considering the value of appropriate screening and treatment in pregnant women with hypothyroidism, universal screening is necessary rather than selective screening considering the age of pregnant
women.
(Clin. Lab. 2021;67:xx-xx. DOI: 10.7754/Clin.Lab.2020.200460)
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INTRODUCTION
Thyroid disorders in pregnancies are common and can
adversely affect maternal and fetal health [1-4]. However, clinical diagnosis of thyroid disease in pregnant
women is complex and challenging because the physiological changes of pregnancy are similar to symptoms
of hypothyroidism [5,6]. Therefore, the data of thyroid
function involving thyroid stimulating hormone (TSH)
provide important information to clinicians.
However, the 2017 American Thyroid Association
(ATA) guidelines recommend selective screening tests
for thyroid function only in pregnant women who have
a risk factor for thyroid dysfunction [7]. This differs
from the suggestion of the European Thyroid Associa-
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tion (ETA), which states that screening should be performed on all pregnant women and women of childbearing potential [8]. One of the risk factors suggested by
the ATA guidelines is a pregnant woman older than 30
years of age; if screening is performed considering the
risk factors related to this age, 30% to 80% of hypothyroidism in early pregnancy may be missed [9].
Race as it affects iodine nutritional status may affect
thyroid function tests, but studies in Asia comprise only
recent Chinese reports [10]. Therefore, we analyzed the
results of the thyroid function test (TFT) conducted on
pregnant women in Korea to evaluate the differences
according to age and to analyze the prevalence of thyroid dysfunction, especially hypothyroidism, according
to age.

alence according to age (Table 1). The positive rate of
anti-microsome antibody and anti-thyroglobulin antibody also did not show differences between the groups
(anti-microsome antibody: 36/274 (13.1%) and 99/767
(12.9%), respectively; anti-thyroglobulin antibody:
5/202 (17.3%) and 97/528 (18.4%), respectively).
Anti-microsome antibody or anti-thyroglobulin antibody test was performed in 1,041 and 730 pregnant
women, respectively. For both autoantibodies, the average value of TSH or FT4 showed significant differences depending on the presence or absence of the antibody. Pregnant women positive for anti-microsome antibody or anti-thyroglobulin antibody showed significantly higher TSH and lower FT4 than autoantibodynegative pregnant women (Table 2 and Figure 1). The
prevalence of hypothyroidism was statistically higher in
the autoantibody-positive group, whereas the prevalence
of hyperthyroidism did not differ according to autoantibody results.

MATERIALS AND METHODS
From January 2017 to December 2018, we retrospectively analyzed the results of TSH, free thyroxine (FT4),
anti-microsome antibody (anti-thyroid peroxidase antibody), and anti-thyroglobulin antibody during the first
trimester of pregnancy. The tests were performed
through the electrochemiluminescence method using the
Cobas 8000 e801 module (Roche Diagnostics, Mannheim, Germany). Data were analyzed and compared between subjects younger or older than 30 years. The reference range of TSH was 0.01 - 4.0 mU/L (ATA guidelines) and that of FT4 was 0.94 - 1.52 ng/dL (manufacturer’s instructions). Anti-microsome antibody (thyroid
peroxidase antibody, TPOAb) was interpreted as negative when the value was 34 IU/mL or less and positive
when the value was higher than 34 IU/mL. Anti-thyroglobulin antibody was interpreted as negative when the
value was 115 IU/mL or less and positive when the
value was higher than 115 IU/mL. Student’s t-test test
was used for continuous variables and Pearson’s chisquared test for categorical variables. p-values < 0.05
were considered significant. This study was approved
by the Institutional Review Board of Green Cross Laboratories (IRB number: GCL-2020-1018-01).

DISCUSSION
Thyroid hormone during pregnancy plays a very important role, affecting the growth and development of the
fetal brain [11-13]. In particular, since thyroid development of the fetus in the first trimester is not complete,
the mother’s dependence on thyroid hormone is high [4,
14]. Therefore, thyroid hormone should be maintained
at an appropriate level in early pregnancy.
Thyroid disease in pregnant women is relatively common, at a prevalence of 15% [4]. Thyroid disease has
relatively clear clinical symptoms depending on hormone secretion status. However, due to physiological
changes of pregnancy, it is difficult to distinguish the
presence or absence of the disease by symptoms alone.
Therefore, laboratory tests of thyroid function in pregnancy can provide crucial evidence.
The ATA guidelines recommend clinical observations
related to thyroid function status in pregnant women,
and laboratory tests should be performed when pregnant
women have specific risk factors [7]. One of the risk
factors is age greater than 30. In the general population,
there is a tendency for TSH to increase and FT4 to decrease in the elderly, so it can be predicted that the risk
of thyroid disease is higher in elderly women over 30
years of age [15-17].
However, in this study, when analyzing TSH and FT4
in pregnant women under and over 30 years of age,
there was no difference. In addition, the prevalence of
hypothyroidism was not statistically significant at age
over 30 years. In previous studies involving pregnant
women with various iodine nutritional statuses and
mean maternal ages, the risk of thyroid disease in pregnant women over 30 years of age was not higher than
that in those under 30 years of age [9,18-20]. Moreover,
as the average age of pregnant women is increasing,
screening tests for those over 30 years of age do not significantly reduce the number of subjects compared to

RESULTS
We performed TSH measurements in the first trimester
of 15,638 pregnancies (< 2.5 mU/L; 12,941 (82.2%),
2.5 - 4.0 mU/L; 1,896 (12.1%), > 4.0 mU/L; 801
(5.1%)) and FT4 measurements in 7,366 pregnancies.
The mean patient age was 32.8 ± 3.9 years.
Comparing the mean of TSH and FT4 by age of 30
years showed no significant difference. Also, the distributions according to TSH (< 2.5, 2.5 - 4.0, > 4.0)
(mU/L) were similar between below and above 30 years
(> 30 years; 82.4%, 12.4%, 5.2%, ≤ 30 years; 83.8%,
11.2%, 4.9%, respectively, p = 0.092). When the thyroid function state of pregnant women was classified
based on TSH and FT4, there was no difference in prev-
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Table 1. The profiles of TSH and FT4 values and thyroid function state according to age of pregnant women in the first trimester.
≤ 30 years of age

> 30 years of age

p-value

TSH profile
Number (total = 15,638)

4,063 (26.0%)

11,575 (74%)

Age (years) (median, range)

29, 19 - 30

34, 31 - 48

< 0.001

TSH (mU/L) (mean ± SD)

1.47 ± 1.60

1.54 ± 2.34

1.000

FT4 profile
Number (total = 7,366)

1,960 (26.6%)

5,406 (73.4%)

Age (years) (median, range)

28, 19 - 30

34, 31 - 48

< 0.001

FT4 (ng/dL) (mean ± SD)

1.35 ± 0.35

1.32 ± 0.31

0.509

Thyroid function state

*

Number (total = 7,382)

1,965

5,417

Normal function

1,516 (77.2%)

4,204 (77.6%)

Overt hypothyroidism

19 (1.0%)

63 (1.2%)

Subclinical hypothyroidism

93 (4.7%)

299 (5.5%)

Isolated hypothyroxinemia

14 (0.7%)

65 (1.2%)

Hyperthyroxinemia

85 (4.3%)

224 (4.1%)

Subclinical hyperthyroidism

11 (0.6%)

27 (0.5%)

Isolated hyperthyroxinemia

224 (11.4%)

530 (9.8%)

3 (0.2%)

5 (0.1%)

Inconclusive cases

0.147

*

- Thyroid function state includes TSH and FT4 measurements of 7,366 pregnant women. The other 16 were classified as overt hypothyroidism with TSH results higher than 10 mU/L.

Table 2. The profiles of TSH and FT4 values and thyroid function state according to thyroid autoantibody.
Anti-microsome antibody
positive

Anti-thyroglobulin antibody

p-value

negative

positive

negative

p-value

TSH profile
Number

135/1,041 (13.0%)

906/1,041 (87.0%)

132/730 (18.1%)

598/730 (81.9%)

Age (years)
(median, range)

33, 24 - 42

33, 20 - 44

33, 23 - 41

33, 20 - 44

TSH (mU/L)
(mean ± SD)

4.59 ± 6.61

2.58 ± 3.06

5.04 ± 10.27

2.64 ± 3.46

0.001

0.009

FT4 profile
Number

132/1,010 (13.1%)

878/1,010 (86.9%)

130/710 (18.3%)

580/710 (81.7%)

Age (years)
(median, range)

33, 24 - 42

33, 20 - 44

33, 23 - 41

33, 20 - 44

FT4 (ng/dL)
(mean ± SD)

1.18 ± 0.27

1.28 ± 0.27

1.16 ± 0.23

1.27 ± 0.25

< 0.001

< 0.001

Thyroid function state
Hypothyroidism

*

Hyperthyroidism
*

53/132 (40.2%)

109/878 (12.4%)

< 0.001

45/130 (34.6%)

71/580 (12.2%)

< 0.001

7/132 (5.3%)

44/878 (5.0%)

0.887

3/130 (2.3%)

31/580 (5.3%)

0.175

- Overt hypothyroidism and subclinical hypothyroidism were included in hypothyroidism.
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Figure 1. The results of TSH and FT4 showed significant differences depending on presence or absence of autoantibodies.
Abbreviations: Ab - antibody.

universal screening. In this study, 3/4 of all pregnant
women were older than 30 years of age. Even in studies
where the average age of pregnant women was less than
30 years, 30% to 80% of pregnant women with overt/
subclinical hypothyroidism may be missed if only pregnant women over 30 years of age are screened [9,20]. In
addition, universal screening is more cost-effective than
selective screening when considering the benefits and
effects of early screening and treatment of hypothyroidism in pregnant women [21]. The authors drew this conclusion by comparing the cost-effectiveness of strategy
with universal screening, risk-based screening, and no
screening for analyzing many randomized controlled trials with respect to several variables such as costs for
TFT, test utilities, treatment, and adverse outcome [21].
The positive rates of anti-microsome antibody and antithyroglobulin antibody were 13% and 18%, respectively. Autoantibody against thyroid such as anti-microsome antibody or anti-thyroglobulin antibody is a risk
factor of maternal thyroid abnormality [7]. These autoantibodies affect maternal thyroid functional status in
the postpartum as well as pregnancy period and increase
the incidence of delivery complication such as miscarriage [7,22]. In this study, analysis of autoantibody and
TFT results in early pregnancy revealed a prevalence of

hypothyroidism about 40% higher in groups with positive autoantibodies. However, the prevalence of hyperthyroidism was not correlated with positive rate of autoantibodies.
ATA recommends levothyroxine therapy for overt hypothyroidism found in pregnancy. They also guide
pregnant women with TSH levels above 2.5 to treat
with levothyroxine based on the results of anti-microsome antibody. These recommendations appear to apply
to general pregnancies as well as high risk pregnancies,
which include those over the age of 30 [7].
The limitation of this study was that it was conducted as
a cross-sectional study, and the effect of TFT on the
overall pregnancy was not evaluated. In addition, there
is a lack of clinical information on management according to the TFT. Nevertheless, it can be said to be significant as a large-scale retrospective study in Asia.
Because overt/subclinical hypothyroidism, which occurs in early pregnancy, lowers the quality of pregnancy
and threatens the well-being of the fetus, universal
screening is necessary rather than a selective screening
plan based on age of pregnant women.
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