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Objective: Adverse maternal outcomes and perinatal complications are associated with
overt and subclinical maternal hypothyroidism. It is not clear whether these complications
also occur in women with isolated hypothyroxinemia during pregnancy. The aim of this
study was to evaluate the effects of isolated hypothyroxinemia on maternal and perinatal
outcomes during pregnancy.

Methods: This study included data from 2,864 pregnant women in the first trimester
(67 women with isolated hypothyroxinemia, 784 euthyroid women) and the second
trimester (70 women with isolated hypothyroxinemia, 1,943 euthyroid women) of
pregnancy. Maternal serum samples were collected in the first and second trimesters
to examine thyroid hormone concentration. Hypothyroxinemia was defined as a normal
maternal thyroid-stimulating hormone concentration with a low maternal free thyroxine
concentration and negative thyroid autoantibodies. The following maternal outcomes
were recorded: gestational hypertension, gestational diabetes mellitus, placenta previa,
placental abruption, prelabor rupture of membranes, and premature delivery. Perinatal
outcomes, including fetal growth restriction, fetal distress, low birth weight, intrauterine
fetal death, and malformation. The incidence of adverse pregnancy outcomes and
perinatal complications was compared between women in the first trimester and second
trimester with isolated hypothyroxinemia.

Results: There were no significant differences in the incidence rates of adverse maternal
outcomes and perinatal complications between patients in the first and second trimesters
with isolated hypothyroxinemia.

Conclusion: The results of this study indicate that isolated hypothyroidism does not
increase the incidence of adverse maternal outcomes and perinatal complications.

Keywords: isolated hypothyroxinemia, first trimester, second trimester, pregnancy outcome, maternal outcome,
perinatal complication
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INTRODUCTION

Thyroid hormone is required for growth, development, energy
metabolism, and temperature regulation in humans (1). In the
first trimester of pregnancy, thyroid hormone is supplied from
the mother to the fetus via the placenta. In the second trimester,
although the fetus begins to synthesize thyroid hormone, it still
obtains thyroid hormone mainly from the mother. Therefore,
hypothyroidism during the first trimester of pregnancy affects
the growth of the fetus. Hypothyroidism during pregnancy
includes clinical hypothyroidism, hypothyroxinemia, and
subclinical hypothyroidism. Hypothyroxinemia is defined
as a normal maternal thyroid-stimulating hormone (TSH)
concentration in conjunction with a low maternal free thyroxine
(FT4) concentration. Studies have reported different cutoff
levels for FT4, which can be at the lower fifth or 10th percentile
of a given population (2). Isolated hypothyroxinemia refers
to hypothyroxinemia with negative thyroid autoantibodies.
Hypothyroidism during pregnancy can induce adverse outcomes
(3). A number of studies have demonstrated the effects of
subclinical hypothyroidism on pregnancy outcomes and
the fetus (4-6). While there are many studies reporting the
effect of elevated TSH concentrations on adverse pregnancy
outcome, few studies have investigated the effect of isolated
hypothyroxinemia on adverse pregnancy outcomes (7). A
Brazilian study discovered that hypothyroxinemia in the first
trimester of gestation is associated with poor pregnancy and
neonatal outcomes (8). Reports indicate that hypothyroxinemia
during pregnancy is associated with adverse pregnancy
outcomes, but the adverse pregnancy outcomes observed in
different studies are not consistent (9-11). Few studies with
a large sample size have been conducted on the Chinese
population. Gong et al. (12) observed that hypothyroxinemia
during pregnancy was related to adverse pregnancy outcomes,
but the effects of hypothyroxinemia during the first and second
trimesters on pregnancy outcome were not consistent. The
2017 American Thyroid Association (ATA) guidelines for the
diagnosis and management of thyroid disease during pregnancy
and postpartum highlighted the lack of evidence regarding the
association between hypothyroxinemia during pregnancy and
fetal development and stated that the benefits of interventions
to treat hypothyroxinemia have not been demonstrated (7).
Therefore, treatment of hypothyroxinemia during pregnancy is
not recommended by ATA guidelines, although the European
Thyroid Association guidelines recommend the treatment of
hypothyroidism in early pregnancy based on the importance of
thyroid hormone in fetal nervous system development during
early pregnancy. This study was conducted in China and assessed
a large cohort of patients to investigate the impact of isolated
hypothyroxinemia during the first and second trimesters on
pregnancy outcomes.

SUBJECTS AND METHODS
Subjects

A total of 3,911 women in the first and second trimesters of
pregnancy with a single fetus who were undergoing antenatal

examination between August 2010 and June 2014 in the
Obstetrical Department of the Third Hospital Affiliated to
Wenzhou Medical University, China, were screened. After
excluding women with hyperthyroidism, hypothyroidism,
hyperthyroxinemia, and positive thyroid autoantibodies, a total
of 3,050 women with euthyroid function and negative thyroid
autoantibodies as well as hypothyroxinemia were included in the
study. All the participants were local residents or had resided in
Wenzhou city for at least 5 years. The study exclusion criteria
were as follows: (1) pregnant women who were being treated
or had a past history of treatment with thyroid hormone or
antithyroid drugs; (2) pregnant women with a history of other
autoimmune diseases; (3) pregnant women with congenital
heart disease or cardiac insufficiency; (4) pregnant women with
increased serum transaminase and serum creatinine levels; (5)
tumor or tumor history; or (6) pregnant women in a state of
stress, such as after injury or infection.

METHODS

This study was approved by the Ethics Committee of the
Third Hospital Affiliated to Wenzhou Medical University. The
protocol was approved by the Ethics Committee of the Third
Hospital Affiliated to Wenzhou Medical University (Ref. No.
LZM2020008). During antenatal examination, all women were
asked routine questions regarding age, medical history, and
history of childbirth. Fasting venous blood was collected in
the morning, and the serum was isolated and cryopreserved
at —80°C for further laboratory analysis. Detection of TSH,
FT4, thyroglobulin antibody (TGAD), and thyroid peroxidase
antibody (TPOAb) in serum samples was performed using
an automated chemiluminescence immune analyzer (DX2800,
Beckman Corp., Germany). The coefficient of variation (CV) for
within-run assays and for between-run assays were <10%. Before
enrollment, thyroid function, TPOADb, and TGAb levels were
assessed in all participants as part of the antenatal examination.
Blood samples were taken at 6-13 gestational weeks for the first
trimester and at 14-27 gestational weeks for the second trimester.
If the assessment results were not consistent with the clinical
results, a review was conducted within 1 week for confirmation.
After enrollment, all participants attended the hospital every
4 weeks, and blood pressure, oral glucose tolerance test, and
obstetric ultrasound scan results were recorded. Gestational age
(recorded in completed weeks) at delivery and birth weight were
also recorded.

Diagnosis of Isolated Hypothyroxinemia

In a previous study, reference ranges for thyroid function during
pregnancy were determined for pregnant women in Wenzhou
District as follows (both TSH and FT4 ranged between 2.5 and
97.5%): first trimester, TSH 0.09-3.47 mIU/L and FT4 6.00-12.25
ng/L; second trimester, TSH 0.20-3.81 mIU/L and FT4 4.30-9.74
ng/L; and late pregnancy, TSH 0.67-4.99 mIU/L and FT4 4.56-
8.50 ng/L (13). In this study, the diagnostic criteria for normal
thyroid function during pregnancy were as follows: TSH, 2.5-
97.5% and FT4, 10-90%. Accordingly, in the first trimester, FT4
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was 6.89-10.39 ng/L, and in the second trimester, FT4 was 4.94-
8.14 ng/L. The diagnostic criteria for hypothyroxinemia were as
follows: TSH, 2.5-97.5% and FT4 10% lower than the reference
range above. The criteria for negative thyroid autoantibody were
as follows: TPOAb <50 IU/ml and TGAb <115 IU/ml.

Definitions of Adverse Pregnancy

Outcomes

The following definitions of adverse pregnancy outcomes, based
on medical guidelines and the reported literature, were used
in this study: (1) premature birth: gestational week at delivery
ranged from 28 to <37 weeks; (2) placenta previa: the placenta
was attached to the lower uterine segment and was located
below the presenting part of the fetus; (3) placental abruption:
the placenta was partially or completely separated from the
uterine wall before childbirth; (4) fetal growth restriction: an
estimated fetal weight below the 10th percentile for gestational
age; (5) intrauterine fetal death: fetus died in utero after 20
weeks of pregnancy; (6) fetal distress: fetal heart rate of <120
or >160 beats/min, presence of meconium, signs of abnormal
fetal movement, fetal scalp pH of 7.2, and fetal abnormalities
or complications resulting from a lack of oxygen supply; (7)
premature rupture of the membranes: the amniotic sac and
chorion membranes ruptured before labor; (8) low birth weight:
birth weight <2,500g; (9) pregnancy-induced hypertension: no
history of hypertension before pregnancy; systolic blood pressure
>140 mmHg and/or diastolic blood pressure >90 mmHg after 20
weeks of pregnancy, including eclampsia and preeclampsia (14);
(10) gestational diabetes mellitus: plasma glucose concentration
>92 mg/dl after fasting, >180 mg/dl at 1h after a 75-g oral
glucose tolerance test (OGTT), and/or >153 mg/dl at 2h
after a 75-g OGTT, regardless of gestational age (15); (11)
fetal malformations, including deformity of the eyes, ears, face,
nervous system, circulatory system, urogenital system, skeletal
system, and other organs.

Statistical Analysis

Data processing and analysis were performed using SPSS 17.0
software. Data were analyzed using the t-test, the X2 test was
used for ratio comparison, and the risk factors were analyzed by
binary logistic regression analysis. A P < 0.05 was considered
statistically significant.

RESULTS

A total of 3,911 women in the first and second trimesters of
pregnancy were screened. Of these, 3,050 met the enrollment
criteria and were included in this study. There were 897 women
in the first trimester. Of these, 20 were lost to follow-up because
of emigration, 11 declined follow-up, and 15 had an abortion.
Finally, out of 851 women in the first trimester of pregnancy,
67 had isolated hypothyroxinemia (observation group) and 784
had normal euthyroid function (control group). There were
2,153 women in the second trimester. Of these, 87 were lost
to follow-up because of emigration, 42 declined follow-up,
and 11 had an abortion. Finally, out of 2,013 women in the
second trimester of pregnancy, 70 had isolated hypothyroxinemia

TABLE 1 | Baseline data of euthyroid women and those with isolated
hypothyroxinemia in the first trimester of pregnancy.

Variables Observation Control group P-value
group (n = 67) (n = 784)

Age of pregnant women 272+ 3.3 26.5+3.5 0.124

Gestational week at child birth 39.0+1.5 39.0+1.6 0.956

Cesarean section ratio 46.4% (37/67)  55.2% (364/784) 0.202

TSH 1.41 £0.70 1.256+0.74 0.086

FT4 6.22 + 0.59 8.62 +0.88 <0.001

TSH, thyroid-stimulating hormone; FT4, serum free thyroxine.

TABLE 2 | Incidence of adverse pregnancy outcomes of euthyroid women and
those with isolated hypothyroxinemia in the first trimester of pregnancy.

Outcome Control group  Observation P-value
(n =784) group (n = 67)

Gestational diabetes mellitus 54 (6.9%) 4 (6.0%) 0.973
Pregnancy-induced hypertension 7 (0.9%) 1(1.5%) 0.483
Placenta previa 0 0

Placental abruption 1(1.5%) 0.079
Fetal growth restriction 6 (0.8%) 1(1.5%) 0.438
Fetal distress 22 (2.8%) 1(1.5%) 0.807
Intrauterine fetal death 4 (0.5%) 0

Fetal malformation 3(0.4%) 1(1.5%) 0.280
Premature rupture of membranes 229 (29.2%) 18 (27.3%) 0.088
Premature birth 19 (2.4%) 2 (3.0%) 0.678
Low birth weight infants 8 (1.0%) 2 (3.0%) 0.183

(observation group) and 1,943 had euthyroid function (control
group). In this study, the incidence of isolated hypothyroxinemia
during the first and second trimesters of pregnancy was 4.8%
(137/2,864). The baseline data and adverse pregnancy outcomes
in the observation and control groups during the first and second
trimesters were analyzed.

The First Trimester of Pregnancy

Baseline Data Comparison

There were no significant differences in TSH level, age,
gestational age, and cesarean section ratio between the
observation group and the control group (P > 0.05). FT4
levels in the observation group were significantly lower than
those in the control group (P < 0.001; Table 1).

Comparison of Incidence of Adverse Pregnancy
Outcomes

The adverse maternal outcomes and perinatal complications
included placenta previa, placental abruption, premature birth,
fetal distress, intrauterine fetal death, fetal malformation, low
birth weight, gestational diabetes mellitus, pregnancy-induced
hypertension, fetal growth restriction, and premature rupture
of the membranes. There was no significant difference in
the incidence of adverse pregnancy outcomes between the
observation group and the control group (P > 0.05; Table 2).
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TABLE 3 | Correlation analysis between adverse pregnancy outcome and FT4 in
the first trimester of pregnancy.

TABLE 5 | Incidence of adverse pregnancy outcomes of euthyroid women and
those with isolated hypothyroxinemia in the second trimester of pregnancy.

Outcome OR 95% CI P-value
Gestational diabetes mellitus 0.919 0.717-1.178 0.505
Pregnancy-induced hypertension 0.867 0.468-1.604 0.649
Placental abruption 0.125 0.010-1.617 0.111
Fetal growth restriction 0.883 0.461-1.692 0.708
Fetal distress 1.336 0.872-2.046 0.183
Intrauterine fetal death 1.106 0.420-2.910 0.838
Fetal malformation 0.566 0.281-1.142 0.112
Premature rupture of membranes 1.029 0.894-1.183 0.694
Premature birth 1.049 0.694-1.586 0.820
Low birth weight infants 0.652 0.378-1.127 0.126

TABLE 4 | Baseline data of euthyroid women and those with isolated
hypothyroxinemia in the second trimester of pregnancy.

Variables Observation Control group

group (n =1,943)

(n =70)

Age of pregnant women 28.0+ 4.0 272+ 3.7
Gestational week at child birth 39.0 + 1.1 39.0+1.4
Cesarean section ratio 61.4% (43/70) 49.9% (969/1943)
TSH 1.55 £ 0.67 1.47 £0.68
FT4 4.43 + 0.64 6.71 +0.80

TSH, thyroid-stimulating hormone; FT4, serum free thyroxine.

Analysis of Risk Factors of Adverse Pregnancy
Outcomes

Taking placental abruption, premature birth, fetal distress,
intrauterine fetal death, fetal malformation, low birth weight,
gestational diabetes mellitus, pregnancy-induced hypertension,
fetal growth restriction, and premature rupture of the
membranes as the dependent variables and maternal age,
gestational week, TSH, and FT4 as the independent variables,
binary logistic regression analysis showed no correlation between
those adverse pregnancy outcomes and FT4 (Table 3).

The Second Trimester of Pregnancy
Baseline Data Comparison

There were no significant differences in TSH level, age,
gestational age, and cesarean section ratio between the
observation group and the control group (P > 0.05). FT4
levels in the observation group were significantly lower than
those in the control group (P < 0.001; Table 4).

Comparison of Incidence of Adverse Pregnancy
Outcomes

The adverse maternal outcomes and perinatal complications
included placenta previa, placental abruption, fetal distress,
intrauterine fetal death, fetal malformation, premature birth, low
birth weight, gestational diabetes mellitus, pregnancy-induced
hypertension, fetal growth restriction, and premature rupture of
membranes. There was no significant difference in the incidence

Outcome Control group Observation group P-value
(n =1,943) (n =70)

Gestational diabetes 107 (6.5%) 7 (10.0%) 0.182

mellitus

Pregnancy-induced 21 (1.1%) 1(1.4%) 0.543

hypertension

Placenta previa 3(0.2%) 1(1.4%) 0.132

Placental abruption 2 (0.1%) 0 -

Fetal growth restriction 22 (1.1%) 1(1.4%) 0.559

Fetal distress 64 (3.3%) 5(7.1%) 0.160

Intrauterine fetal death 3(0.2%) 0 -

Fetal malformation 8(0.4%) 1(1.4%) 0.273

Premature rupture of 17 (0.9%) 2 (2.9%) 0.140

membranes

Premature birth 49 (2.5%) 2 (2.9%) 0.420

Low birth weight infants 32 (1.6%) 1(1.4%) 0.235

TABLE 6 | Correlation analysis between adverse pregnancy outcome and FT4 in
the second trimester of pregnancy.

Outcome OR 95% CI P-value
Gestational diabetes mellitus 1.049 0.847-1.299 0.660
Pregnancy-induced hypertension 0.660 0.435-1.003 0.051
Placenta previa 0.914 0.295-2.828 0.876
Placental abruption 1.026 0.992-1.061 0.133
Fetal growth restriction 0.959 0.601-1.530 0.861
Fetal distress 1.059 0.807-1.390 0.678
Intrauterine fetal death 1.008 0.979-1.013 0.579
Fetal malformation 0.878 0.425-1.815 0.726
Premature rupture of membranes 0.659 0.419-1.036 0.071
Premature birth 1.238 0.889-1.724 0.207
Low birth weight infants 1.022 0.660-1.583 0.923

of adverse outcomes between the observation group and the
control group (P > 0.05; Table 5).

Analysis of Risk Factors of Adverse Pregnancy
Outcomes

Taking placental abruption, premature birth, fetal distress,
intrauterine fetal death, fetal malformation, low birth weight,
gestational diabetes mellitus, pregnancy-induced hypertension,
fetal growth restriction, and premature rupture of the
membranes as the dependent variables and maternal age,
gestational week, TSH, and FT4 as the independent variables,
binary logistic regression analysis showed no correlation between
those adverse pregnancy outcomes and FT4 (Table 6).

The diagnostic criteria for normal thyroid function during
pregnancy could be as follows: TSH 2.5-97.5% and FT4 5-95%,
and the diagnostic criteria for hypothyroxinemia were as follows:
TSH 2.5-97.5% and FT4 5% lower than the reference range
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TABLE 7 | Baseline data of euthyroid women and those with isolated
hypothyroxinemia in the first trimester of pregnancy.

TABLE 10 | Baseline data of euthyroid women and those with isolated
hypothyroxinemia in the second trimester of pregnancy.

Variables Observation Control group  P-value Variables Observation Control group
group (n = 40) (n = 882) group (n = 37) (n =2,187)
Age of pregnant women 276+ 3.6 26.5+3.5 0.067 Age of pregnant women 27.9+3.9 272+ 3.7
Gestational week at child birth 39.0+15 39.0+20 0.897 Gestational week at child birth 39.3+1.0 39.0+1.4
Cesarean section ratio 55% (22/40) 51% (450/882) 0.622 Cesarean section ratio 62.2% (23/70) 50.1%
TSH 1.37 £0.72 1.24 +0.74 0.281 (1096/2187)
FT4 5.90 + 0.57 8.73 +1.07 <0.001 TSH 1.53+0.76 1.46 +0.68
FT4 4.09 +£0.73 6.84 + 0.94

TSH, thyroid-stimulating hormone; FT4, serum free thyroxine.

TABLE 8 | Incidence of adverse pregnancy outcomes of euthyroid women and
those with isolated hypothyroxinemia in the first trimester of pregnancy.

Outcome Control group Observation  P-value
(n = 882) group (n = 40)

Gestational diabetes mellitus 58 (6.6%) 2 (5.6%) 1
Pregnancy-induced hypertension 9 (1.0%) 0 -
Placenta previa 0 0 -
Placental abruption 1(0%) 1(2.5%) 0.085
Fetal growth restriction 8 (0.9%) 0 -
Fetal distress 25 (2.8%) 1(2.5%) 1
Intrauterine fetal death 4 (0.5%) 0 -
Fetal malformation 3(0.5%) 2 (5.0%) 0.017
Premature rupture of membranes 246 (27.9%) 2 (5.0%) 0.001
Premature birth 20 (2.3%) 1(2.5%) 0.610
Low birth weight infants 10 (1.2%) 1(2.5%) 0.415

TABLE 9 | Correlation analysis between adverse pregnancy outcome and FT4 in
the first trimester of pregnancy.

Outcome OR 95% CI P-value
Gestational diabetes mellitus 0.859 0.691-1.069 0.173
Pregnancy-induced hypertension 0.797 0.455-1.396 0.427
Placental abruption 0.805 0.259-2.501 0.708
Fetal growth restriction 0.804 0.446-1.450 0.469
Fetal distress 1.318 0.932-1.862 0.118
Intrauterine fetal death 0.933 0.412-2.116 0.868
Fetal malformation 0.5682 0.315-1.076 0.084
Premature rupture of membranes 0.891 0.788-1.008 0.067
Premature birth 0.920 0.640-1.324 0.655
Low birth weight infants 0.630 0.373-1.061 0.082

above. However, there was still no correlation between adverse
pregnancy outcomes and FT4 (Tables 7-12).

DISCUSSION

The 2017 ATA guidelines state that physiological changes in
pregnant women affect thyroid hormone levels (3). Moreover,
variation in thyroid hormone levels has been found according to
race, geographical region, and detection methods and reagents

TSH, thyroid-stimulating hormone; FT4, serum free thyroxine.

TABLE 11 | Incidence of adverse pregnancy outcomes of euthyroid women and
those with isolated hypothyroxinemia in the second trimester of pregnancy.

Outcome Control group Observation group P-value
(n =2,187) (n=37)

Gestational diabetes mellitus 119 (5.4%) 1(2.7%) 0.465
Pregnancy-induced hypertension 22 (1.0%) 0 -
Placenta previa 4 (0.2%) 1(2.7%) 0.081
Placental abruption 2 (0.1%) 0 -
Fetal growth restriction 23 (1.1%) 0 -
Fetal distress 73 (3.3%) 4 (10.8%) 0.037
Intrauterine fetal death 3(0.1%) 0 -
Fetal malformation 9 (0.4%) 0 -
Premature rupture of membranes 26 (1.2%) 2 (5.4%) 0.078
Premature birth 55 (2.5%) 2 (5.4%) 0.245
Low birth weight infants 36 (1.6%) 0 -

(7). Therefore, it is important to determine an appropriate
unit or region-specific thyroid function reference range during
pregnancy. The present study was based on a regional specific
thyroid function reference range for the first and second
trimesters of pregnancy established in a previous study, which
examined the diagnosis of thyroid function during pregnancy
(13). The prevalence of hypothyroxinemia calculated at different
FT4 cutoff values varies in different populations, ranging between
2 and 9.5% with an FT4 cutoff <5% (12). In our study, the
prevalence of hypothyroxinemia was 4.8% (FT4 <10% below
the reference range). This is lower than results reported by
Hamm et al. (16) (10.1%). However, the authors did not
exclude hypothyroxinemia in their study by screening for positive
thyroid autoantibodies.

Fetal thyroid function is barely established during the first
and second trimesters of pregnancy so thyroid hormone required
for fetal development derives almost completely from the
mother. Therefore, maternal thyroid hormone levels during
the first and second trimesters have a significant influence on
brain and fetal development. Hypothyroxinemia is a state of
mild hypothyroidism with an unclear etiology. Studies have
reported that the most common cause of hypothyroxinemia
is iodine deficiency or autoimmune thyroiditis (17), although
this has not been clearly established. The adverse effects of
hypothyroxinemia on pregnancy outcomes and the perinatal
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TABLE 12 | Correlation analysis between adverse pregnancy outcome and FT4 in
the second trimester of pregnancy.

Outcome OR 95% CI P-value
Gestational diabetes mellitus 0.958 0.797-1.152 0.652
Pregnancy-induced hypertension 0.743 0.497-1.110 0.147
Placenta previa 1.121 0.445-2.823 0.809
Placental abruption 2.975 0.473-18.724 0.245
Fetal growth restriction 0.796 0.5631-1.194 0.271
Fetal distress 1.061 0.842 1.061
Intrauterine fetal death 0.650 0.112-2.698 0.650
Fetal malformation 0.747 0.396-1.408 0.367
Premature rupture of membranes 1.153 0.782-1.700 0.471
Premature birth 1.189 0.902-1.567 0.221
Low birth weight infants 0.909 0.624-1.323 0.617

period remain controversial. This study found that the incidence
of adverse pregnancy outcomes was not increased in pregnant
women with isolated hypothyroxinemia compared with pregnant
women with euthyroid function. Casey et al. (18) analyzed serum
TSH, T4, and TPOAD levels of 17,298 pregnant women during
the first half of pregnancy and found that there was no significant
difference in the incidence of placental abruption, premature
birth, neonatal asphyxia, and pregnancy-induced hypertension in
the hypothyroxinemia group compared with the normal control
group; furthermore, TSH level did not correlate with low FT4
levels, indicating that hypothyroxinemia in pregnancy had no
obvious adverse effect on pregnancy outcomes. Hamm et al.
(16) examined the association between hypothyroxinemia in the
first trimester and pregnancy outcomes using indicators such
as premature birth, neonatal Apgar score, small for gestational
age, and z-score value of birth weight. Hypothyroxinemia was
found to have no adverse effect on pregnancy outcomes or
fetal development.

However, other studies have reported contradictory findings.
Gong et al. (12) observed that hypothyroxinemia was not
related to adverse pregnancy outcomes in the first trimester of
pregnancy, although the risk of pregnancy-induced hypertension
and macrosomia was increased in mothers with hypothyroidism
during the second trimester. The precise correlation between
hypothyroxinemia and pregnancy outcomes is difficult to
establish, as hypothyroxinemia during different stages of
pregnancy results in different outcomes. Fetal development
in the first trimester of pregnancy is more dependent on
maternal FT4 levels than in the second trimester. This appears
to contradict the finding that the low FT4 levels in the first
trimester do not increase the adverse pregnancy outcome rate,
while low FT4 levels in the second trimester are significantly
associated with the adverse pregnancy outcome. Su et al. (19)
found that hypothyroxinemia in the Chinese population was
associated with fetal distress, premature birth, spontaneous
abortion, and motor-system malformations. Therefore, the
authors postulated that hypothyroxinemia may affect early
embryonic development; however, the number of subjects
included in the study was small and only 43 women were
identified with hypothyroxinemia. Positive thyroid antibodies

may have adverse effects on pregnancy outcomes and fetal
development (20, 21). A study in Henan, China, found
that women with isolated hypothyroxinemia had significantly
increased odds of macrosomia [adjusted odds ratio (aOR) 2.22,
95% CI 1.13-4.85]. However, a limitation of the study was that
blood samples were obtained at different stages of gestation (22).

This study included a larger sample size and was involved a
Chinese population. Stratification was performed according to
first and second trimesters of pregnancy, and the interference
effect of thyroid autoantibodies was excluded. There were
no significant differences in the incidence rates of adverse
maternal outcomes and perinatal complications between the first
and second trimesters, which contradicts previously published
data. However, this study has some limitations. First, it was
a single-center study and the generalizibility of results must
be approached with caution. Second, the number of cases
of hypothyroxinemia during the first and second trimesters
of gestation was relatively small and no offspring follow-up
was performed.

There is a paucity of evidence regarding the effect of
gestational hypothyroxinemia on pregnancy outcomes, and
findings reported in authoritative guidelines, including ATA
guidelines, and the medical literature are inconsistent; it is not
clear from the reported data whether intervention in pregnant
women with hypothyroxinemia is recommended (7). Further
evidence-based studies are required. The present study indicated
that isolated hypothyroxinemia in the first and second trimesters
of pregnancy does not have an adverse effect on pregnancy
outcomes, indicating that screening for hypothyroxinemia and
intervention are not required during pregnancy.

CONCLUSION

Isolated hypothyroxinemia in the first and second trimesters
of pregnancy does not adversely affect pregnancy outcomes,
indicating that screening for hypothyroxinemia and intervention
are not required during pregnancy. Further prospective, large
sample size, and multicenter studies are required.
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