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Postpartum thyroid function following
LT4 treatment from infertility treatment
to delivery in women with subclinical
hypothyroidism or high-normal TSH:
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Abstract

Background Levothyroxine (LT4) therapy is commonly initiated in women undergoing infertility treatment who have
high-normal thyroid-stimulating hormone (TSH) levels (HN) or subclinical hypothyroidism (SCH). However, there are
no clear postpartum management guidelines for these patients.

Methods We retrospectively analyzed 155 women (56 with HN, 99 with SCH) who initiated LT4 therapy during
infertility treatment, discontinued it immediately after delivery, and underwent TSH measurement within 6 months
postpartum. We evaluated postpartum TSH levels and their association with pre-treatment TSH, LT4 dose at delivery,
thyroid volume, body weight, and thyroid autoantibodies. Receiver operating characteristic (ROC) curve analysis was
performed to predict postpartum SCH.

Results Postpartum TSH levels were significantly lower than pre-treatment levels (median 2.57 vs. 4.30 mIU/L,
p<0.001). TSH remained within the reference range in 78% of participants, while 15.7% had SCH and 6.3% had
thyrotoxicosis. Higher pre-treatment TSH and higher LT4 dose at delivery were significantly associated with
postpartum SCH (p < 0.001 for both). ROC analysis identified cutoff values of 4.82 mIU/L for pre-treatment TSH (area
under the curve [AUC]=0.785) and 71.4 pg/day for LT4 dose (AUC=0.753). Postpartum thyrotoxicosis occurred in
6.3% of participants, all of whom were antibody-positive. Only two women required LT4 resumption after one year
postpartum due to TSH> 10 mIU/L.

Conclusions For women with HN or SCH who initiated LT4 therapy during infertility treatment, immediate
discontinuation of LT4 after delivery appears generally safe. Nevertheless, postpartum thyroid function should be
closely monitored, particularly in antibody-positive patients or those with elevated pre-treatment TSH.
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Background
Elevated serum TSH is observed in 2-3% [1, 2] of healthy,
nonpregnant women of reproductive age, with a similar
prevalence (2.3%) [3] reported in infertile women. The
association between SCH and adverse pregnancy out-
comes remains inconclusive due to heterogeneous TSH
thresholds and variable consideration of TPOAD sta-
tus. Nevertheless, levothyroxine (LT4) therapy is widely
administered to women undergoing infertility treatment
who are diagnosed with high-normal thyroid-stimulating
hormone (TSH) levels (HN) or have subclinical hypothy-
roidism (SCH), as low-dose LT4 is safe and commonly
used to prevent progression to overt hypothyroidism
during pregnancy. According to the 2017 American
Thyroid Association guidelines [4], in pregnant women
treated with LT4 for hypothyroidism, it is recommended
to revert the LT4 dose to the pre-pregnancy level after
delivery. For those who initiated LT4 therapy during
pregnancy, especially at doses<50 pg/day, discontinua-
tion postpartum and reevaluation of TSH approximately
six weeks later are advised. However, no clear guidelines
exist for patients who began LT4 therapy for HN or SCH
during infertility treatment, and post-delivery manage-
ment often relies on individual physician judgment.
Therefore, this study aimed to examine whether LT4
therapy should be continued postpartum in women with
HN or SCH who started LT4 after beginning infertility
treatment, based on postpartum TSH levels.

Methods

Study design and participants

This study was a single-center retrospective analysis
of electronic medical records. Among 1,703 women
referred to Okamoto Thyroid Clinic from assisted repro-
ductive technology facilities between January 2019 and
December 2021, we selected 155 patients (56 with HN,
99 with SCH; 159 deliveries) who met the inclusion crite-
ria: initiation of LT4 therapy for previously untreated HN
(TSH 2.5-4.0 mIU/L) or SCH (TSH >4.0 mIU/L), dis-
continued LT4 immediately after delivery, and had TSH
measured within six months postpartum. A total of 159
deliveries were included, as four patients had two sepa-
rate deliveries meeting the inclusion criteria during the
study period. Patients with FT4 values below our insti-
tution’s reference range (9.1-21.8 pmol/L) were classi-
fied as having overt hypothyroidism and excluded from
the study. LT4 treatment was initiated at a dose of 1.0 pg/
kg/day, using a combination of 12.5 pg to 100 pg tablets
adjusted to the required dosage. The dosage was subse-
quently adjusted to maintain serum TSH levels within
the range of 0.5-2.5 mIU/L. We examined the relation-
ship between postpartum TSH and pre-treatment TSH,
body weight at the first visit, thyroid volume, presence of
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anti-thyroglobulin antibody (TgAb) and anti-thyroid per-
oxidase antibody (TPOADb), and LT4 dose immediately
before delivery.

Thyroid function testing and statistical analysis

Free T4 (9.1-21.8 pmol/L), TSH (0.41-4.0 mIU/L), TgAb
(<5U/mL), and TPOAD (<3 U/mL) were measured using
AIA-Pack CL° reagents (Tosoh Corporation, Tokyo,
Japan). Serum samples were analyzed immediately fol-
lowing collection according to our institution’s standard
clinical laboratory procedures; no long-term storage was
performed before analyzing. Thyroid volume (mL) was
calculated using ellipsoid approximation based on ultra-
sound measurements. Ultrasound examinations were
performed with an Aplio 400 system (Canon Medical
Systems). The volume of each thyroid lobe was calcu-
lated as lengthxwidthxdepthx0.7, and total thyroid vol-
ume was calculated by summing the volumes of the right
and left lobes. Data are presented as median (interquar-
tile range). The Wilcoxon signed rank test was used for
paired comparisons, the Mann—Whitney U test for com-
parisons between two groups, the Kruskal-Wallis test for
comparisons among three or more groups, and Fisher’s
exact test for contingency tables. A p-value<0.05 was
considered statistically significant. All analyses were per-
formed using EZR software [5]. This study was approved
by the Ethics Committee of Okamoto Thyroid Clinic
(Clinical trial number: 2024002).

Results

Patient characteristics

At baseline, the median age was 36 years (32-38.25) in
the HN group and 34 years (33-38) in the SCH group
(p=0.463). The median weight was 54 kg (49.75-58.25)
in HN and 51 kg (47.0-57.0) in SCH (p=0.108), and the
median thyroid volume was 12.1 mL (9.40-14.20) in HN
and 12.2 mL (9.45-14.05) in SCH (p=0.963). TgAb and/
or TPOAb positivity was observed in 30 HN patients
(53.6%) and 42 SCH patients (42.4%) (p=0.241). LT4
doses before delivery were <50 pg/day in 36 deliveries,
50-74 pg/day in 82, 75-99 pg/day in 32, and =100 pg/day
in9.

Association between pre-treatment TSH and postpartum
TSH
The median pre-treatment TSH level was 4.30 mIU/L
(3.60-5.65). Postpartum TSH measured within six
months (in 91.3% of cases at 2—3 months), excluding 10
cases of thyrotoxicosis, was significantly lower at 2.57
mlIU/L (1.96-3.44) (p<0.001), with a maximum postpar-
tum TSH of 9.17 mIU/L (Fig. 1).

TSH remained within the reference range in 78%,
elevated (SCH) in 15.7%, and suppressed (thyrotoxico-
sis) in 6.3%. When a+20% change from baseline TSH
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Fig. 1 Trends in TSH Levels at Pre-Treatment, Before Delivery, and Postpartum (n=159). LT4 therapy was discontinued immediately after delivery, and
TSH levels were measured within six months postpartum. The shaded area indicates the reference range (0.4-4.0 mIU/L). TSH significantly decreased
postpartum (*p <0.001), as calculated by the Wilcoxon signed rank test, excluding 10 postpartum thyrotoxicosis cases.

was considered “unchanged,” TSH decreased in 76.6%,
remained unchanged in 19.3%, and increased in 4.1%.
Table 1 shows factors associated with elevated postpar-
tum TSH (>4.0 mIU/L). Patients with elevated post-
partum TSH had significantly higher pre-treatment
TSH (p<0.001) and higher LT4 doses before delivery
(p<0.001). No significant differences were observed in
baseline body weight, thyroid volume, or antibody status.

Multivariate logistic regression analysis identified pre-
treatment TSH levels (OR=1.21, 95% CI: 1.05-1.39,
P=0.0077) and LT4 dose before delivery (OR =1.04, 95%
CI: 1.02-1.07, P=0.0017) as independent predictors of
subclinical hypothyroidism after LT4 withdrawal in the
postpartum period.
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Table 1 Comparison of patient characteristics according to postpartum TSH levels (n=149)

Variable Postpartum TSH 0.4-4.0 mIU/L (n=124) Postpartum TSH> 4.0 mIU/L (n=25) p-value
Pre-treatment TSH (mIU/L) 4.22 (3.56-5.10) 6.04 (4.86-8.03) <0.001
Body weight at first visit (kg) 52.9 (48.0-57.0) 51.6 (47.0-58.0) 0.665
Thyroid volume (mL) 12.1(9.6-13.9) 104 (8.6-12.7) 0.142
TgAb and/or TPOADb positive [n (%)] 54 (43.5%) 9 (36.0%) 0.515
LT4 dose before delivery (ug/day) 50 (50-62.9) 75 (62.5-87.5) <0.001

Ten cases that developed postpartum thyrotoxicosis were excluded from the comparison. Values (except for antibody positivity) are expressed as median
(interquartile range). Comparisons were performed using the Mann-Whitney U test. Antibody positivity was analyzed using Fisher’s exact test.

Table 2 Association between LT4 dose before delivery and patient characteristics (n=159)

Variable LT4 <50 pg/day 50<LT4<75 pg/day 75<LT4<100 pg/day LT4 =100 pg/day p-value
(n=36) (n=82) (n=32) (n=9)

Pre-treatment TSH (mIU/L) 3.66(3.29-4.47) 432 (3.71-5.50) 498 (4.18-7.40) 487 (3.76-641) <0.001

Body weight at first visit (kg) 50.5 (48.8-56.0) 52.5 (48.0-57.8) 51.5 (46.7-58.0) 54.0 (51.6-56.0) 0.747

Thyroid volume (mL) 11.55 (8.78-14.88) 12.20(9.15-14.28) 12.40 (9.90-13.75) 11.40 (10.60-12.80) 0.955

TgAb and/or TPOAD positive [n (%)] 17 (47.2%) 36 (43.9%) 15 (46.9%) 5 (55.6%) 0919

TSH before delivery (mIU/L) 1.09 (0.67-1.45) 1.26 (0.90-1.62) 1.17(0.84-1.87) 1.30(1.11-1.52) 0.435

Values (except for antibody positivity) are expressed as median (interquartile range). Comparisons were performed using the Kruskal-Wallis test. Antibody positivity

was analyzed using Fisher’s exact test.

Factors influencing LT4 dose at delivery

We further analyzed factors influencing LT4 dose at
delivery by dividing patients into four groups: <50, 50-74,
75-99, and =100 pg/day (Table 2). Higher LT4 doses
were associated with significantly higher pre-treatment
TSH (p<0.001). No significant differences were observed
among the four groups in baseline body weight, thyroid
volume, antibody positivity, or TSH before delivery.

Prediction of postpartum TSH

ROC curve analysis for predicting postpartum SCH
using pre-treatment TSH and LT4 dose before delivery
revealed cutoff values of 4.82 mIU/L (AUC=0.785) for
pre-treatment TSH and 71.4 pg/day (AUC=0.753) for
LT4 dose (Fig. 2).

Postpartum thyrotoxicosis

Postpartum thyrotoxicosis was observed in 10 of 159
deliveries (6.3%), all of whom were antibody-positive.
Of these, 9 had postpartum thyroiditis (PPT) and 1 had
Graves’ disease. Among 72 antibody-positive patients,
the incidence of PPT was 12.5%.

Discussion

In this retrospective study, we evaluated postpartum
TSH levels and various factors in women with HN or
SCH who initiated LT4 therapy after beginning infer-
tility treatment and discontinued it immediately after
delivery. Patients with TSH>10 mIU/L were included
in this study, as per the Japanese guidelines on thyroid
function classification, which categorize such cases as
SCH when FT4 remains within the normal range. This
inclusion strengthens the study’s real-world applicabil-
ity and allows for findings that align with established

practices in Japan. The postpartum TSH level was sig-
nificantly lower than the pre-treatment value, and 78%
of patients remained within the reference range. Notably,
even among those with pre-treatment TSH>10 mIU/L
(n=11), 5 had normal postpartum TSH and 6 had SCH.
Among those receiving>100 pg/day LT4 before delivery
(n=9), 5 had normal postpartum TSH and 4 had SCH.
All SCH cases had TSH levels that remained under 10
mlIU/L, suggesting none required immediate resumption
of LT4 [6].

In this study, both pre-treatment TSH levels (OR=1.21)
and LT4 dose before delivery (OR=1.04) were identi-
fied as statistically significant independent predictors
of SCH after LT4 withdrawal in the postpartum period.
While these factors were significantly associated with
an increased risk, the effect sizes were modest and clini-
cally anticipated. More importantly, most cases of SCH
observed after LT4 discontinuation were mild and did not
require immediate treatment. This suggests that although
certain baseline characteristics may be associated with a
higher likelihood of postpartum thyroid dysfunction, the
clinical impact remains limited in most patients. Given
these findings, it may be reasonable to discontinue LT4
therapy after delivery in women with HN or SCH TSH
levels undergoing infertility treatment, regardless of pre-
treatment TSH levels or LT4 dose before delivery, pro-
vided that careful follow-up is ensured. Close monitoring
of thyroid function in the postpartum period remains
essential to detect any cases that may eventually require
treatment.

The significant decrease in postpartum TSH levels
may be attributed to physiological changes in the thy-
roid during pregnancy, such as stimulation by human
chorionic gonadotropin. In a prospective study [7] of 118
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Fig. 2 ROC Curve Analyses for Predicting Postpartum SCH (n=149). (A) The area under the curve (AUC) for pre-treatment TSH was 0.79 (cutoff, 4.82
mlU/L). (B) The AUC for LT4 dose before delivery was 0.75 (cutoff, 71.4 ug/day). Ten cases that developed postpartum thyrotoxicosis were excluded from
the analyses.



Tsukamoto et al. BMC Endocrine Disorders (2025) 25:189

healthy pregnant women in iodine-sufficient Slovenia,
thyroid volume increased during pregnancy (first tri-
mester: 8.7 +2.5 mL; third trimester: 11.3+3.1 mL) and
then decreased postpartum (4 months: 8.6+2.5 mL; 14
months: 7.8+2.4 mL). Using the 14-month postpartum
volume as a nonpregnant reference suggests that the thy-
roid gland enlarges during pregnancy to meet elevated
hormone demands and remains enlarged until at least 4
months postpartum. These findings imply that thyroid
hormone secretion may stay elevated even after delivery.

A systematic review by Nicholson et al. [8] reported
that PPT prevalence ranges from 0.9 to 11.7% (average
8.1%) in the general population, and as high as 33-50% in
antibody-positive women [9]. In our study, PPT occurred
in 6.3% of all participants and in 12.5% of antibody-pos-
itive patients evaluated at 2—-3 months postpartum, sup-
porting the rationale for discontinuing LT4 immediately
after delivery.

Regarding long-term thyroid function, among 68 of the
155 patients evaluated at least one year postpartum in a
non-pregnant state, TSH remained significantly lower
than pre-treatment levels. Specifically, the median base-
line TSH was 4.22 mIU/L (3.39-4.88), while the median
TSH at >1 year postpartum was 3.07 mIU/L (2.33-4.52)
(p<0.001). Only two patients (both antibody-positive)
required resumption of LT4 due to TSH>10 mlIU/L.
Although baseline and 2-month postpartum TSH levels
were not particularly distinctive (4.92 and 8.03 mIU/L at
baseline; 3.05 and 5.24 mIU/L at 2-2.5 months postpar-
tum), both individuals exhibited TSH elevations above 10
mlIU/L (18.66 and 13.37 mIU/L) at least one year post-
partum, requiring LT4 resumption. Due to the small
sample size (n=2), no definitive factors could be identi-
fied, though autoantibody positivity may be a contribut-
ing factor.

This study has several limitations. First, it was a ret-
rospective, single-center analysis, which may introduce
selection and information bias. Although the patient
population was relatively homogeneous, the generaliz-
ability of our findings to other populations or regions
with different iodine intake or healthcare systems may be
limited. In addition, because of the retrospective design,
no prior sample size calculation was performed; all cases
meeting the inclusion criteria during the study period
were included. Second, there was no comparison group
of women who continued LT4 therapy postpartum.
Therefore, we could not directly compare the risks and
benefits of discontinuation versus the continuation of
LT4 after delivery. Third, although we observed postpar-
tum SCH recurrence in some women, the clinical impact
was relatively mild in most cases, and only two patients
required reinitiation of LT4 therapy for TSH levels above
10 mIU/L. This may limit the strength of our conclusions
regarding the necessity of postpartum LT4 management.
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Prospective studies are warranted to clarify the immu-
nological factors and dynamic thyroid hormone require-
ments in women who experience subsequent pregnancies
or develop evolving autoimmune features [10]. Identify-
ing markers predictive of the need for LT4 re-initiation,
particularly in antibody-positive patients, may further
optimize postpartum thyroid management.

Conclusions
For women diagnosed with HN or SCH who began LT4
therapy during infertility treatment, discontinuation
of LT4 immediately after delivery appears to be a safe
approach, provided that postpartum thyroid function is
monitored, especially in patients who are antibody-posi-
tive or present with high pre-treatment TSH levels.

This study was presented at the 67th Annual Meeting
of the Japan Thyroid Association (October 4, 2024, Yoko-
hama, Japan).
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