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REVIEWS

Effects of gestational subclinical hypothyroidism
and TPO-Ab on pregnancy outcomes
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Abstract
The prevalence of gestational subclinical hypothyroidism has been increasing with years, and it has become one of the common
diseases happened to women during pregnancy in China. Gestational subclinical hypothyroidism can not only increase the
incidence of adverse pregnancy outcomes, but also have a negative impact on the development of the offspring. Therefore, it is
necessary to make an early detection, diagnosis and treatment.
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Subclinical hypothyroidism refers to a disease that patients
have a higher level of thyroid stimulating hormone (TSH)
than the normal range, with a normal serum free thyroxine
(FT4) level.[1] Gestation period is the most special one in
a woman’s life. During pregnancy, thyroid hormones are
very important to a pregnant woman and her fetus, and the
pregnant satisfy a drive for thyroid hormones by regulat-
ing the axis of hypothalamus-hypophysis-thyroid. Changes
in maternal thyroid hormone level during the gestation pe-
riod may be related to the elevated maternal human chori-
onic gonadotropin (hCG) and thyroxine-binding globulin
(TBG) levels.[2] If the pregnant cannot adapt to this type
of changes, thyroid dysfunction will probably occur. In that
case, subclinical hypothyroidism will be transformed into
clinical hypothyroidism, especially in patients with posi-
tive thyroid peroxidase antibodies (TPO-Ab). In a foreign
epidemiological investigation, it was found that[3] the inci-
dence of gestational subclinical hypothyroidism was 2% to
3%; and domestic studies showed that in the first trimester

of pregnancy, the incidence of subclinical hypothyroidism
was 5.27%.[4] In recent years, the prevalence of gestational
subclinical hypothyroidism has been increasing with years,
and it has become one of the common diseases happened to
women during pregnancy in China. Gestational subclinical
hypothyroidism can not only increase the incidence of ad-
verse pregnancy outcomes, but also have a negative impact
on the development of the offspring. Therefore, it is neces-
sary to make an early detection, diagnosis and treatment.[5]

1 Diagnostic criteria of gestational sub-
clinical hypothyroidism and TPO-Ab
positivity

According to “Chinese Guidelines for the Diagnosis and
Management of Thyroid Diseases During Pregnancy and
Postpartum” established by Chinese Medical Association in
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2012, the diagnostic criteria of gestational subclinical hy-
pothyroidism are as follows: The level of TSH is above the
upper limit of pregnancy-specific reference range (97.5th

percentile), while the level of FT4 still falls into the refer-
ence range (2.5th - 97.5th percentile). For example, if the
level of serum TSH is more than 10 mIU/L, it will be diag-
nosed as clinical hypothyroidism no matter the level of FT4
is decreased or not.

The diagnostic criteria of TPO-Ab positivity are as fol-
lows:[6] The TPO-Ab level is higher than the upper limit
of the reference range provided by the kit; simple TPO-Ab
positivity refers to the decrease of FT4 level with no increase
of TSH level.

2 Effect of gestational subclinical hy-
pothyroidism on pregnancy outcomes

2.1 Gestational diabetes mellitus (GDM)

GDM refers to a condition in which a woman with normal
glucose metabolism or abnormal glucose tolerance develops
impending or diagnosed diabetes during pregnancy;[7] the
incidence is 18.7%.[8] Thyroid hormone is a type of impor-
tant hormone against the action of insulin. It can not only
accelerate the decomposition of insulin, but also change the
sensitivity of the body to insulin. Normally, insulin in the
human body is in a state of dynamic equilibrium with hor-
mones that are against insulin. Therefore, blood glucose
is maintained in a normal range. With the increase in the
pregnant month, the demand from the pregnant for thyroid
hormone is also gradually increased. In order to adapt to
this type of change, thyroid gland regulates the level of thy-
roid hormone in the pregnant through TBG, hCG and fetal
thyroid gland. During pregnancy, insulin resistance exists in
the pregnant, and this physiological state maintains glucose
metabolism in the body by a way that islet β cells secrete
insulin.[9, 10] If the balance of glucose metabolism fails to be
maintained, it will be developed into GDM. After exclud-
ing susceptibility factors such as genetics and age, if the
level of TSH is increased, the risk for the development of
GDM is also increased.[11] Moreover, high blood glucose
and osmotic diuresis are main causes of polyhydramnios in
the pregnant.

2.2 Hypertensive disorder complicating pregnancy
(HDCP)

The pathogenesis of HDCP remains unclear up to now, and
it is thought to be related to the damage of vascular en-
dothelial cells, excessive activation of inflammatory immu-
nity, insufficient remodeling of uterine spiral arterioles, in-
sulin resistance and genetic factors. Thyroid hormone has
an obviously significant effect on the cardiovascular sys-

tem. The cardiac output is increased in patients with hyper-
thyroidism, with peripheral vascular resistance decreased.
This pattern is the opposite of the one in patients with hy-
pothyroidism. Therefore, the cardiac index is decreased
in pregnant women with hypothyroidism, with cardiac out-
put decreased, peripheral vascular resistance increased and
blood pressure elevated. Although gestational subclinical
hypothyroidism only increases TSH level, it still increases
the risk of cardiovascular diseases.[12] The higher TSH level
is, the higher systolic blood pressure and diastolic blood
pressure are. It is indicated that TSH level is positively cor-
related to blood pressure.[13] Subclinical hypothyroidism is
involved in the formation and development of atherosclero-
sis by aggravating vascular endothelial cell dysfunction, and
atherosclerosis can result in luminal stenosis or even occlu-
sion of spiral arterioles, leading to a lower placental blood
flow and causing a series of HDCP symptoms.

2.3 Preterm birth, miscarriage and newborn mental
development

An abnormal level of thyroid hormones can lead to abnor-
mal excitability in nervous system, cardiovascular system,
muscle etc. It can also give rise to the increase in body oxy-
gen consumption and the release of hormones such as nore-
pinephrine and angiotensins, resulting in microvasospasm
and stronger uterine contraction.[14] Studies[15] have found
that the elevated level of TSH in pregnant women would
increase the incidence of miscarriage, preterm birth and fe-
tal distress. Therefore, clinicians should improve the cor-
rect understanding and treatment of gestational subclinical
hypothyroidism. In the first trimester of pregnancy, the fe-
tus cannot synthesize thyroid hormone by itself. Neverthe-
less, the first trimester of pregnancy is the most critical pe-
riod of fetal brain development. If thyroid hormone is lack-
ing, it will seriously affect the development of fetal nerve
cells. The lack of maternal thyroid hormone can cause fe-
tal brain dysplasia and affect newborn babies’ intelligence.
Pop[16] reported that, gestational subclinical hypothyroidism
affects fetal brain development, resulting in lower intelli-
gence grade in pregnant women’s offspring.

3 Effects of TPO-Ab during gestation pe-
riod on pregnancy

TPO-Ab is an important immune indicator and closely re-
lated to gestational subclinical hypothyroidism. Most pa-
tients with gestational subclinical hypothyroidism showed
positive TPO-Ab, however, there are also some patients
only showing positive TPO-Ab with normal thyroid func-
tion (confirmed by tests). If TPO-Ab appears to be posi-
tive in pregnant women, it will affect fetal growth and de-
velopment through the placenta.[17] Studies[18] found that
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either subclinical hypothyroidism or subclinical hypothy-
roidism combined with TPO-Ab positivity would result in
gestational complications, and make the risk of HDCP, pla-
cental abruption, preterm birth, miscarriages increased by 2
to 3 times. Some studies also[19] have shown that TPO-Ab
positivity is closely associated with recurrent spontaneous
abortion. In the research conducted by Gleicher,[20] it is
showed that thyroid autoantibodies have some influences on
the occurrence of eclampsia and preeclampsia. The proba-
bility of adverse pregnancy outcomes is significantly higher
in pregnant women with positive TPO-Ab. After thyroid
hormone replacement therapy is given, pregnancy outcomes
can be significantly improved in pregnant women with ges-
tational subclinical hypothyroidism combined with TPO-Ab
positivity. Therefore, hormone replacement therapy acts as
a very important role. Karakosta et al.[21] considered that
the probability of glycometabolism abnormality in pregnant

women with elevated TSH level and TPO-Ab positivity was
obviously improved, and was probably associated with au-
toimmune function. Among pregnant women with subclin-
ical hypothyroidism and TPO-Ab negativity, the incidence
of adverse pregnancy outcomes was significantly lower in
the treated than the untreated.

In summary, clinicians should give thyroid function tests to
pregnant women during early prenatal examination, so as
to find problems in time and give an early systemic thy-
roid hormone replacement therapy. Reasonable treatment
and regular detection of thyroid function can significantly
reduce the incidence of adverse pregnancy outcomes.
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