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Thyroid dysfunction caused by autoimmune thyroid disease is

a prevalent condition among reproductive-age women and in
pregnancy. Autoimmune thyroid disease is characterized by the
presence of thyroid autoantibodies including thyroid peroxidase
antibodies, thyroglobulin antibodies, and/or thyroid-stimulating
hormone receptor antibodies. These autoantibodies have been linked
to adverse pregnancy outcomes such as miscarriage, preterm birth,
infertility, and postpartum thyroiditis even when the pregnant person
is euthyroid. This article reviews current evidence related to the
association of these adverse outcomes in women with autoantibodies
who are euthyroid and available guidance on treatments to reduce
risks. Screening approaches also are discussed.
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ne of the most common

endocrine disturbances

among reproductive-age
women is thyroid dysfunction.
The main etiology of thyroid dys-
function is autoimmune thyroid
disease, which results from dys-
regulation of the immune system.
Autoimmune thyroid disease is
characterized by the presence of
thyroid autoantibodies, which in-
clude thyroid peroxidase antibodies
(TPO-Abs), thyroglobulin antibodies
(T-Abs), and/or thyroid-stimulat-
ing hormone receptor antibodies
(TSHRAbs).2 These antibodies attack
and damage the thyroid gland,
which can then potentially lead to
hypothyroidism.3

Most reproductive-age women

have a thyroid-stimulating hormone
(TSH) level within normal range and
are considered euthyroid. However,
the presence of thyroid autoantibod-
ies is relatively common, with a prev-
alence of 6% to 20% in the general
population.# In pregnant women,
the prevalence of thyroid autoan-
tibodies ranges from 3% to 18%.2
Women with thyroid autoantibodies
who are euthyroid prepregnancy
may have an increase in TSH levels
during pregnancy, possibly because
the ability of the thyroid to augment
hormone production is compro-
mised.3 However, 10% to 20% of
pregnant women with thyroid auto-
antibodies remain euthyroid.#
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Regardless of whether thyroid
function has been compromised
or not, research conducted over
the past two decades has shown
that the presence of thyroid au-
toantibodies is linked to adverse
pregnancy outcomes such as mis-
carriage, preterm birth, infertility,
and the increased risk of developing
postpartum thyroiditis. This article
reviews the current evidence re-
lated to these adverse outcomes in
women with thyroid autoantibodies
who are euthyroid. Management
strategies are described based on
guidelines from the American Thy-
roid Association (ATA), and screening
approaches for thyroid disorders
during pregnancy are discussed.

Thyroid autoantibodies
and miscarriage
Miscarriage, defined as spontaneous
loss of pregnancy that occurs prior
to 20 weeks' gestation, affects 17%
to 31% of all pregnancies.? Recurrent
pregnancy loss, defined as the loss
of two or more pregnancies regard-
less of consecutiveness, affects 1%
to 5% of pregnancies.2® Although
the underlying etiology for miscar-
riage is often unknown, a physio-
logic alteration in endocrine and
thyroid function may predispose
some patients to recurrent loss.
Since 1990, researchers have
conducted studies to evaluate po-
tential links between the presence
of thyroid autoantibodies, primarily
TPO-Abs, and miscarriage. These
studies are consolidated in pub-
lished guidelines from the ATA for
the diagnosis and management of
thyroid disease during pregnancy
and postpartum.? Several recently
published studies reveal strong
evidence linking TPO-Ab positivity
to a greater risk of miscarriage.5-8
The underlying mechanisms for this
association are not clear, and while
there is a correlation between thy-
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roid autoantibodies and miscarriage,
causality has not been proved.

To date, there is little evidence
to support treatment strategies
for euthyroid women with TPO-Ab
positivity either prior to attempt-
ing pregnancy or during early
pregnancy to decrease the risk for
miscarriage. Variables in research de-
sign, participant characteristics, and
protocols for levothyroxine initiation
and dose adjustments in studies
complicate generalizability.

In one prospective randomized
control trial (RCT), over 8,000 preg-
nant women were screened for TSH
and thyroid autoantibodies in their
first trimester of pregnancy. In this
sample, 400 women (~ 5% of the
sample) were euthyroid women
with thyroid autoantibodies. They
were randomized to receive either
levothyroxine initiation or no treat-
ment, and dose was determined
by initial TSH levels. There were no
significant differences in miscar-
riage rates among patients who
were treated with levothyroxine
and those who were not.’ Previous
pregnancy loss was not an inclusion
criterion for this study.

Women with a history of miscar-
riage or infertility may have unique
needs. The TABLET study looked spe-
cifically at levothyroxine treatment
for euthyroid women with TPO-Ab
positivity and a history of miscar-
riage or infertility. This large, multi-
center, prospective RCT concluded
that for the 540 participants who
became pregnant during the study,
levothyroxine at a dose of 50 ug
started prior to pregnancy and con-
tinued to the end of the pregnancy
was of no benefit in increasing the
proportion who attained a live birth
at or beyond 34 completed weeks’
gestation.'? The T4Lifetrial, another
multicenter, prospective RCT, ex-
amined the effect of levothyroxine
treatment in 187 euthyroid pregnant

August 2022

women with TPO-Ab positivity and a
history of recurrent pregnancy loss.
Compared with placebo, levothy-
roxine treatment did not result in
higher live birth rates (defined as
birth of a living fetus > 24 weeks'
gestation)." Findings from both the
TABLET study and the T4Lifetrial sup-
port that the use of levothyroxine is
not beneficial to prevent miscarriage
in women with recurrent pregnancy
loss who are euthyroid and positive
for TPO-Ab.1011

The 2017 ATA guidelines provide
evidence-based recommendations
for clinicians caring for pregnant
women with thyroid conditions.
The guidelines note that there is not
enough evidence to convincingly
determine a beneficial impact of
levothyroxine administration on the
reduction of pregnancy loss in newly
pregnant TPO-Ab-positive euthyroid
women with a history of pregnancy
loss.2 However, despite the lack of
strong evidence, the guidelines ac-
knowledge the risks of prescribing
levothyroxine (25-50 ug) for euthy-
roid TPO-Ab-positive women with
a history of pregnancy loss are low.
This recommendation was made
prior to the reported results of the
TABLET study and the T4Lifetrial.

Thyroid autoantibodies
and preterm birth
Preterm births, defined as those
occurring prior to 37 weeks' gesta-
tion, make up 11% of all births in
the United States.3 Although studies
investigating the association be-
tween TPO-Abs in euthyroid women
and preterm birth have had mixed
results, data from several studies
including one older meta-analysis
have demonstrated an associa-
tion.12-14

Interventional studies examining
whether levothyroxine treatment is
beneficial in reducing preterm birth
rates in euthyroid women who are
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TPO-Ab positive are sparse. One pro-
spective randomized study did not
find that levothyroxine was effective
in the reduction of preterm birth
rates.’ Another prospective random-
ized study, however, using the same
intervention protocol provided
evidence to suggest that levothy-
roxine treatment does aid in the
reduction of preterm birth among
TPO-Ab-positive pregnant women
by 70%.1°

Noting insufficient evidence,
the 2017 ATA guidelines do not
recommend for or against treating
TPO-Ab-positive euthyroid women
with levothyroxine to prevent
preterm birth.3 The TABLET study
completed after the ATA 2017
guidelines were released concluded
that treatment with levothyroxine
did not decrease the occurrence
of preterm birth.'® Overall, more
research is needed to recommend
for or against levothyroxine treat-
ment to prevent preterm delivery in
TPO-Ab-positive women.

Thyroid autoantibodies
and infertility
Infertility is defined as the inability
to conceive after 12 months of reg-
ular unprotected sexual intercourse
or with therapeutic donor insemi-
nation.? Limited evidence suggests
that women with female-factor in-
fertility are more likely to be TPO-Ab
positive than age-matched women
who are not infertile.3 Current stud-
ies have investigated the association
between TPO-Ab positivity and in-
fertility and have revealed a positive
link.'6-18

More research is needed on the
most effective management for
thyroid autoimmunity and infertil-
ity. Current literature reveals mixed
study findings on the association
between levothyroxine therapy
and fertility outcomes. In a 2017
meta-analysis of RCTs that stud-
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ied the effects of levothyroxine
supplementation on pregnancy
outcomes in women with thyroid
dysfunction, the authors concluded
that levothyroxine was beneficial for
women with thyroid dysfunction to
prevent miscarriage and increase
fertilization and clinical pregnancy
rates, but data remain limited to
conclude whether levothyroxine
supplementation is an effective
treatment in TPO-Ab-positive eu-
thyroid patients.!® A meta-analysis
of RCTs that included women with
thyroid autoimmunity and/or sub-
clinical hypothyroidism undergoing
assisted reproduction found that
supplementation with levothyroxine
was not associated with improved
clinical pregnancy rates or live birth
rates. Results did suggest signifi-
cantly lower miscarriage rates.?°

The ATA guidelines do not pro-
vide any recommendation for the
administration of levothyroxine in
TPO-Ab-positive euthyroid women
with infertility attempting natural
conception (not undergoing assisted
reproductive therapy), based on in-
sufficient evidence for improved fer-
tiIity.3 However, the guidelines note
that levothyroxine supplementation
of 25 to 50 ug may be considered
for women who are TPO-Ab positive
undergoing assisted reproductive
therapies given its potential benefit
and minimal risk.

Thyroid autoantibodies
and postpartum
thyroiditis

Postpartum thyroiditis (PPT) is an
inflammatory autoimmune con-
dition that occurs in about 8% of
women who are euthyroid prior
to pregnancy. This condition most
commonly occurs around 6 weeks
postpartum, but it can present up
to 12 months after giving birth.2
Women who develop PPT may ex-
perience a biphasic presentation,
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beginning with transient thyrotoxi-
cosis, in which there is an increased
release and circulation of thyroid
hormones T3 and T4. Thyrotoxicosis
is then followed by transient hypo-
thyroidism, with an eventual return
to euthyroid by 12 months postpar-
tum. Up to 50% of women present
only with transient hypothyroidism.
Over the years, research has shown
that women who are positive for
TPO-Abs are 5 to 7 times more likely
to develop postpartum thyroiditis
compared to women who are nega-
tive for TPO-Abs.?

There are limited data evaluating
treatment modalities that can be ini-
tiated during pregnancy to prevent
the occurrence of PPT in euthyroid
women with TPO-Ab positivity.
Older available studies do not sup-
port the use of levothyroxine, iodide,
or selenium during pregnancy for
this purpose.2'-23 The ATA guide-
lines recommend against treatment
of euthyroid, TPO-Ab-positive preg-
nant women with levothyroxine,
iodide, or selenium to prevent PPT.3

Screening for thyroid
dysfunction

ATA and the American College of
Obstetricians and Gynecologists
(ACOGQ) prefer to utilize a targeted
approach when screening women
for thyroid disorders prior to preg-
nancy or in early pregnancy.32* With
this approach, serum TSH levels are
obtained in women with identified
risk factors. Women considered at
risk include those with a history or
current manifestations of thyroid
disease, known TPO-Ab positivity,
history of prior thyroid surgery or
head/neck radiation, all women 30
years of age and older, history of
type 1 diabetes/autoimmune dis-
orders, history of pregnancy loss,
preterm births, or infertility, multiple
pregnancies (> 2), family history of
thyroid disease, morbid obesity, use
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Well-designed StUAIES are needed to
learn more about the MEChaNiSMS for

the aSSOcCIation petween thyroid
autoantibody positivity and adverse

pregnancy outcomes.

of thyrotoxic agents (amiodarone,
lithium, or iodine contrast), or those
residing in known areas of iodine
insufficiency.3

The ATA guidelines do note
that evidence is insufficient to rec-
ommend for or against universal
screening for abnormal TSH levels
in early pregnancy.3 Some clini-
cians prefer to implement universal
screening rather than targeted
screening with the rationale that
fewer women with thyroid disorders
will be missed.2> Universal screening
is deemed appropriate when a con-
dition has a significant prevalence,
an association with adverse health
outcomes, and is treatable. In ad-
dition, an effective form of therapy
must exist that is not only practical
but also effectively deliverable and
cost effective.3 Subclinical hypothy-
roidism and euthyroid anti-thyroid
antibody positivity meet the signif-
icant prevalence and association
with adverse health outcomes in
pregnancy criteria, but less so hav-
ing strong evidence to support sup-
plementation as an effective form of
therapy to improve outcomes. 324

Specific to thyroid autoantibod-
ies, ATA and ACOG recommend
against universal testing for TPO-Abs
in women planning a pregnancy or
pregnant who are euthyroid due to
limited evidence that thyroid hor-
mone replacement for these indi-
viduals may not improve pregnancy
outcomes3?4 However, euthyroid
women who are positive for thyroid
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autoantibodies may be at risk for
development of hypothyroidism
during pregnancy. The ATA recom-
mends that pregnant women who
are known to be positive for thyroid
autoantibodies have a serum TSH
drawn at the time of pregnancy
confirmation and every 4 weeks
through mid-pregnancy.3

Implications for
practice

Many women considering preg-
nancy will have thyroid autoanti-

bodies, specifically positive TPO-Abs.

Although exact mechanisms are not
fully understood, current evidence
overall supports an association
between TPO-Ab positivity and po-
tential adverse pregnancy outcomes
that include miscarriage, preterm
birth, infertility, and postpartum
thyroiditis. Clinicians who provide
reproductive and obstetric health-
care must provide patients who are
TPO-Ab positive with information
based on the best evidence avail-
able and also in tailoring manage-
ment based on individual needs
and desires. Established guidelines
will evolve as more research is com-
pleted and the exact mechanisms of
the association of TPO-Ab positivity
and adverse pregnancy outcomes
are better understood.
Levothyroxine therapy has been
the most studied of interventions to
improve pregnancy outcomes. Rec-
ommendations from ATA were based
on evidence available at the time the
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2017 guidelines were developed.
These guidelines include recom-
mendations related to management
of TPO-Ab positivity in reproduc-
tive-age women who are seeking
pregnancy or who are pregnant.
There is insufficient evidence to
support the use of levothyroxine
administration in newly pregnant
TPO-Ab-positive euthyroid women
without a history of loss to reduce the
incidence of miscarriage.3 Levothy-
roxine administration (25-50 ug)
may be considered for euthyroid
TPO-Ab-positive women with a
history of pregnancy loss due to
the potential benefits of therapy
outweighing the risk of any adverse
outcomes. The evidence is insuffi-
cient to recommend for or against
treating TPO-Ab-positive euthyroid
women with levothyroxine to pre-
vent preterm birth. There is no rec-
ommendation for the administration
of levothyroxine in TPO-Ab-positive
euthyroid women with infertility
attempting natural conception,
based on insufficient evidence for
improved fertility. Levothyroxine sup-
plementation of 25 to 50 ug may be
considered for women undergoing
assisted reproductive therapies given
its potential benefit and minimal risk.
No evidence supports treatment of
euthyroid, TPO-Ab-positive pregnant
women with levothyroxine, iodide,
or selenium to prevent PPT. Debate
continues about universal screening
or targeted screening for thyroid dys-
function during pregnancy. Clinicians
can choose whichever screening
approach they prefer based on their
own clinical judgment.

Conclusion

Several limitations exist in research
done thus far exploring thyroid au-
toantibodies in euthyroid women,
potential adverse pregnancy out-
comes, and potential treatment to
improve these outcomes. Current
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research is limited by small sample
sizes, use of nonrandomized and
noncontrolled study designs, timing
of lab tests, and timing of initiation
and dose of levothyroxine therapy,
and variable inclusion criteria all
limit generalizability. Ongoing large,
randomized-controlled, multicenter
studies may provide further guid-
ance for practice. Well-designed
studies are needed to learn more
about the mechanisms for the as-
sociation between thyroid autoan-
tibody positivity and adverse preg-
nancy outcomes. |
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