
Thyroid Science 2 (2025) 100022

Available online 17 December 2024
2950-3000/© 2024 The Authors. Published by Elsevier Ltd on behalf of Japan Thyroid Association. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Changes in TSH levels after pregnancy in women undergoing fertility 
treatment taking thyroid hormones

Yoh Hidaka *, Yoshiko Fukuda , Yuka Tsukamoto , Yuko Wada , Kazuyo Okamoto ,  
Yasuyuki Okamoto
Okamoto Thyroid Clinic, Osaka, Japan

A R T I C L E  I N F O

Keywords:
Levothyroxine
Pregnancy
Fertility treatment
Subclinical hypothyroidism

A B S T R A C T

When women who are taking thyroid hormones become pregnant, they are often requested to take double doses 
twice a week. However, it remains unclear whether this treatment also applies to women with subclinical hy
pothyroidism (TSH >4.0 mU/L) or high normal TSH (TSH 2.5–4.0 mU/L). Therefore, the present study compared 
TSH levels before and after pregnancy (4–10 weeks gestation, mean 6.7 weeks) in 89 women undergoing fertility 
treatment who were taking levothyroxine (LT4). TSH levels before pregnancy ranged between 0.5 and 2.5 mU/L 
and the LT4 dose was not changed at the time of pregnancy. TSH levels decreased after pregnancy in 49 women 
and increased in 40 women. No significant differences were observed in TSH levels between before and early 
pregnancy (1.48 ± 0.54 and 1.67 ± 1.59 mU/L, respectively, p = 0.263). In conclusion, when women with 
subclinical hypothyroidism or high normal TSH who are taking LT4 for fertility treatment become pregnant, it is 
preferable to adjust the dosage based on TSH levels in early pregnancy rather than immediately increasing the 
dosage without testing.

Introduction

Subclinical hypothyroidism, defined by elevated TSH levels and 
normal thyroid hormone levels, has been associated with multiple 
adverse maternal and neonatal outcomes, including pregnancy loss [1]. 
Women with subclinical hypothyroidism (TSH > 4.0 mU/L) and high 
normal TSH (TSH 2.5–4.0 mU/L) undergoing fertility treatment are 
frequently treated with levothyroxine (LT4) [2]. The American Thyroid 
Association state that when hypothyroid patients receiving LT4 become 
pregnant, the administration of two additional tablets weekly of the 
patient’s current daily LT4 dosage is recommended [3]. However, the 
studies on which these guidelines are based involved patients with overt 
hypothyroidism [4,5]. On the other hand, FT4 is increased and TSH is 
decreased by human chorionic gonadotropin (hCG), the level of which is 
high in early pregnancy [6]. In contrast to the thyroid tissue of patients 
with overt hypothyroidism, that of patients with subclinical hypothy
roidism and high normal TSH is often nearly normal and, thus, is 
considered to respond to hCG. It currently remains unclear whether an 
increase in the dose of LT4 immediately upon conception may be applied 
to patients with subclinical hypothyroidism and high normal TSH. 
Therefore, the present study compared TSH levels before and after 

pregnancy in patients with subclinical hypothyroidism and high normal 
TSH who did not have their LT4 dose changed at the time of pregnancy.

Methods

Eighty-nine infertile women who started LT4 at our clinic due to 
subclinical hypothyroidism (TSH >4.0 mU/L) or high normal TSH (TSH 
2.5–4.0 mU/L) were included. Their TSH levels before pregnancy ranged 
between 0.5 and 2.5 mU/L, and their thyroid hormone doses were not 
changed at the time of pregnancy. LT4 doses before pregnancy ranged 
between 25 and 100 μg/day with an average of 55.7 μg/day. TSH levels 
before and after pregnancy (4–10 weeks gestation, mean 6.7 weeks) 
were compared. TSH and thyroid autoantibodies (anti-thyroglobulin 
and anti-thyroid peroxidase antibodies) were measured by AIA-CL2400 
(Tosoh, Tokyo, Japan). Using StatFlex Ver.7 (Osaka, Japan), a paired t- 
test was used to compare between two related groups, and a one-factor 
analysis of variance (ANOVA) or a Kruskal-Wallis test was employed for 
comparisons among independent groups. The present study was 
approved by the Ethics Committee of Okamoto Thyroid Clinic.
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Results

As shown in Fig. 1, TSH levels decreased after pregnancy in 49 
women and increased in 40 women. No significant differences were 
observed in TSH levels between before and early pregnancy (1.48 ± 0.54 
and 1.67 ± 1.59 mU/L, respectively, p = 0.263).

TSH levels in early pregnancy remained between 0.5 and 2.5 mU/L 
in 61 patients, but were lower than 0.5 mU/L in 12 and higher than 2.5 
mU/L in 16. Since a TSH level of between 0.5 and 2.5 mU/L is desirable 
in early pregnancy, we investigated the characteristics of women with 
TSH levels lower than 0.5 mU/L or higher than 2.5 mU/L in early 
pregnancy. The presence of thyroid autoantibodies, the thyroid volume, 
the TSH level before treatment, the TSH level before pregnancy, and the 
LT4 dosage before pregnancy were compared among the three groups 
(Table 1). No significant differences were observed.

Discussion

In patients with subclinical hypothyroidism and high normal TSH, if 
the dosage of thyroid hormone was not changed at the time of preg
nancy, the number of patients whose TSH levels decreased and those 
whose levels increased in early pregnancy were similar. Furthermore, 
serum FT4 levels did not significantly differ before and after pregnancy 
(1.37 ± 0.22 ng/dL before pregnancy and 1.39 ± 0.26 ng/dL in early 
pregnancy, p = 0.473).

The woman with the highest TSH level of 12.02 mU/L in early 
pregnancy was positive for thyroid autoantibodies and had a diffusely 
enlarged thyroid gland with a thyroid volume of 22.7 mL, which was 
diagnosed as Hashimoto’s disease. She also had subclinical hypothy
roidism based on her pre-treatment TSH level of 5.56 mU/L. The two 
other women with TSH levels higher than 4.0 mU/L in early pregnancy 
were negative for thyroid autoantibodies, had thyroid volumes of 8.4 
and 11.9 mL, and had no evidence of thyroid enlargement or atrophy. 
One woman had subclinical hypothyroidism based on a pre-treatment 
TSH value of 6.03 mU/L.

The woman with the lowest TSH level in early pregnancy had tran
siently high FT4 levels, even though the LT4 dose was not changed. A 
previous study reported that overtreatment with LT4 may have a 
negative impact on pregnancy outcomes [7]. Therefore, it was consid
ered inappropriate to increase the dosage of LT4 immediately upon 
conception in these patients.

In 88 patients, excluding one who self-interrupted the administration 
of LT4 during pregnancy, the LT4 dosage adjusted according to TSH 

levels was lower before delivery than in early pregnancy (56.8 
± 19.5 μg/day in early pregnancy and 54.4 ± 20.9 μg/day before de
livery, p = 0.044). Although serum hCG levels are known to peak in 
early pregnancy, the results obtained showed that serum TSH levels did 
not increase even though serum hCG levels decreased in late pregnancy.

Although there was no significant difference, women with TSH levels 
higher than 2.5 mU/L in early pregnancy had higher TSH levels before 
pregnancy. Of the 20 women with a TSH level before pregnancy of 
2.0–2.5 mU/L, 6 had a TSH level higher than 2.5 mU/L in early preg
nancy, while 3 had a TSH level lower than 0.5 mU/L. Even among the 18 
women with a TSH level before pregnancy of 0.5–1.0 mU/L, one had a 
TSH level higher than 2.5 mU/L in early pregnancy. Therefore, it was 
considered difficult to determine who would have TSH levels higher 
than 2.5 mU/L in early pregnancy based on their TSH levels before 
pregnancy.

Women with TSH levels higher than 2.5 mU/L in early pregnancy 
had lower dosages of LT4, although there was no significant difference. 
Seven of the 18 patients who took less than 50 μg/day of LT4 before 
pregnancy had a TSH level higher than 2.5 mU/L in early pregnancy, 
whereas one had a TSH level lower than 0.5 mU/L. In addition, 4 of the 
36 patients whose LT4 dosage before pregnancy was higher than 50 μg/ 
day had TSH levels higher than 2.5 mU/L in early pregnancy. Therefore, 
it was not possible to determine women with TSH levels higher than 2.5 
mU/L in early pregnancy based on the dosage of LT4 taken before 

Fig. 1. Changes in TSH levels with pregnancy.

Table 1 
Relationships between TSH levels in early pregnancy and the presence of thyroid 
autoantibodies, the thyroid volume, the TSH level before treatment, the TSH 
level before pregnancy, and the LT4 dosage before pregnancy (mean ± SD).

TSH level in early pregnancy (mU/L) significance 
test

< 0.5 0.5–2.5 2.5 <

thyroid autoantibodies 
(positive/negative)

6 / 6 30 / 31 3 / 13 p = 0.083

thyroid volume 
(mL)

12.57 
± 3.93

13.45 
± 5.64

11.04 
± 4.45

p = 0.263

TSH level before 
treatment 
(mU/L)

4.68 
± 1.48

4.92 
± 2.82

4.94 
± 2.26

p = 0.956

TSH level before 
pregnancy 
(mU/L)

1.35 
± 0.66

1.45 
± 0.52

1.65 
± 0.50

p = 0.297

LT4 dosage before 
pregnancy 
(μg/day)

60.4 
± 20.5

57.0 
± 17.3

47.1 
± 17.6

p = 0.092
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pregnancy.
In the present study, only patients who were followed up until after 

delivery were analyzed. Of the patients with pre-pregnancy TSH values 
between 0.5 and 2.5 mU/L during the same time period as the present 
study and who did not change their LT4 dosage when they became 
pregnant, 13 had miscarriages. In 12 of these patients, TSH levels in 
early pregnancy remained between 0.5 and 2.5 mU/L, and only one had 
a TSH level higher than 2.5 mU/L (4.13 mU/L). Therefore, in the present 
study, a relationship was not observed between early pregnancy TSH 
levels and miscarriage.

In conclusion, if a woman with subclinical hypothyroidism or high 
normal TSH who is taking thyroid hormones for fertility treatment be
comes pregnant, it is preferable to adjust the dosage based on the TSH 
level in early pregnancy rather than immediately increasing the dosage 
without testing.
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