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Observational studies have demonstrated that maternal thyroid dysfunction and thyroid autoimmunity in pregnancy may be
associated with adverse obstetric and fetal outcomes. Treatment of overt maternal hyperthyroidism and overt hypothyroidism
clearly improves outcomes. To date there is limited evidence that levothyroxine treatment of pregnant women with subclinical
hypothyroidism, isolated hypothyroxinemia, or thyroid autoimmunity is beneficial.Therefore, there is ongoing debate regarding the
need for universal screening for thyroid dysfunction during pregnancy. Current guidelines differ; some recommend an aggressive
case-finding approach, whereas others advocate testing only symptomatic women or those with a personal history of thyroid disease
or other associated medical conditions.

1. Introduction

It is well documented that maternal thyroid dysfunction
is associated with adverse outcomes in the mother and
fetus, including miscarriage, preterm delivery, eclampsia,
pre-eclampsia, and placental abruption [1–6]. Decreased
availability of maternal thyroid hormone may also impair
neurological development of the fetus as several studies
have reported decreased IQ in infants born to mothers with
either overt hypothyroidism (OH) [7], hypothyroxinemia
[8], or thyroid peroxidase antibody (TPO Ab) positivity [9].
However, there is limited and conflicting evidence regarding
the impact of intervention on improving health outcomes in
pregnant women with subclinical hypothyroidism (SH) and
with euthyroid autoimmune disease in pregnancy.

There is ongoing debate regarding the need for universal
screening for thyroid dysfunction during pregnancy. Current
guidelines differ between an aggressive case finding approach
[10–13] versus testing only symptomatic women or those
with a personal history of thyroid disease or other associated
medical condition [14, 15] (Box 1). The differing expert
opinions are likely due to the fact that the majority of the
evidence regarding thyroid dysfunction in pregnancy is based

on observational studies. There is a paucity of large, prospec-
tive, randomized controlled trials demonstrating treatment
benefits.

This review examines the current clinical evidence as it
relates to screening for thyroid dysfunction and euthyroid
autoimmune disease in pregnancy. We also compare the
different management guidelines currently available, and
how these guidelines have influenced clinical practice to date.
We have referenced the current US guidelines along withThe
Cochrane Collaboration for this review. There may be other
regional guidelines which we have not cited.

2. Thyroid Function Testing in Pregnancy

Normal pregnancy is associated with significant changes
in maternal thyroid physiology. Serum thyroid-stimulating
hormone (TSH) concentration is the initial and most reliable
test for assessing thyroid function in pregnancy [16]. Serum
TSH testing is relatively inexpensive, readily available, and is
a reliable test in pregnancy, assuming that trimester-specific
reference ranges are applied. A decline in TSH levels in the
first trimester is seen due to elevation of human chorionic
gonadotropin (hCG), which functions as a weak stimulator

http://dx.doi.org/10.1155/2013/851326


2 Journal of Thyroid Research

Joint Guidelines from the American Association of Clinical Endocrinologists and the AmericanThyroid Association
(2012) [10]
Universal screening is not recommended for patients who are pregnant or are planning pregnancy, including assisted
reproduction. Aggressive case finding, rather than universal screening, should be considered for patients who are planning
pregnancy.
The Endocrine Society (2012) [11]
The committee could not reach agreement with regard to testing recommendations for all newly pregnant women, therefore
2 versions were presented.
(1) Some members recommended screening of all pregnant women for serum TSH abnormalities by the ninth week or
at the time of their first visit.
(2) Some members recommended aggressive case finding to identify and test high-risk women (see Box 2) for elevated TSH
concentrations by the ninth week or at the time of their first visit before or during pregnancy, and they recognize that in some
situations ascertainment of the individual’s risk status may not be feasible. In such cases, and where the local practice
environment is appropriate, testing of all women by week 9 of pregnancy or at the first prenatal visit is reasonable (see Box 2).
AmericanThyroid Association (2011) [12]
Universal screening of healthy women for thyroid dysfunction before pregnancy is not recommended. However, caregivers
should identify individuals at high risk for thyroid illness (see Box 2) on the basis of their medical history, physical exam,
or prior biochemical data.
TheCochrane Collaboration (2010) [13]
Until convincing data from randomised-controlled trials become available, targeted thyroid function testing in pregnancy
should be implemented in women at risk for thyroid disease (e.g., pregestational diabetics), those with a family history
of thyroid disease and symptomatic women. Consideration could be given to screening women with a personal history of
preterm birth or recurrent miscarriage. At present, universal screening would not be based on firm evidence.
Society of Maternal-Fetal Medicine (2012) [14]
Current recommendations include thyroid testing for pregnant women “at risk,” such as those with known thyroid disease,
symptoms of overt thyroid disease, suspected goiter, and autoimmune medical disorders such as Type 1 diabetes mellitus.
American College of Obstetrics and Gynecology (2007) [15]
Based on current literature, thyroid testing in pregnancy should be performed on symptomatic women and those with
a personal history of thyroid disease or other medical conditions associated with thyroid disease (e.g., diabetes mellitus).
Without evidence that identification and treatment of pregnant women with subclinical hypothyroidism improves maternal or
infant outcomes, routine screening for subclinical hypothyroidism currently is not recommended.

Box 1: Screening recommendations for thyroid disorders in pregnancy.

of the TSH receptor. Due to these dynamic changes during
pregnancy, use of trimester-specific and assay-specific TSH
normal ranges is recommended.Where such reference ranges
are not available, the following cutoffs may be used: first
trimester, <2.5mIU/L; second trimester, <3mIU/L; third
trimester, <3mIU/L [11, 12].

Thyroid function tests during pregnancy are also affected
by estrogen-mediated increases in the level of thyroxine-
binding globulins (TBG). Total T3 and T4 levels increase
starting in early pregnancy, due to the increased TBG levels,
so that the upper limit of normal for total T3 and T4
in pregnancy is approximately 1.5-fold the upper limit of
the nonpregnancy reference range. Free T4 assays may be
unreliable in pregnancy due to interference by the high
TBG levels [17, 18]. Method-specific and trimester-specific
reference ranges for direct immunoassays of free T4 are not
currently widely available. The free T4 index may be more
reliable than free T4 assays during pregnancy, and its use is
advocated by the 2012 Endocrine Society guidelines [11, 17].

3. Hyperthyroidism

Overt hyperthyroidism occurs in approximately 0.1–0.4%
of pregnancies [19] and is defined as a serum TSH level
below the trimester-specific reference range with elevated

levels of free T3, free T4 or both. The most common cause
of overt hyperthyroidism in pregnancy is Graves’ disease.
Other causes include gestational transient thyrotoxicosis,
toxic adenoma or multinodular goiter, thyroiditis, or exces-
sive hormone intake.

Definitive diagnosis can be more challenging in preg-
nancy since radioactive iodine thyroid scans are contraindi-
cated. However, correlation with signs and symptoms may
help elucidate the diagnosis. A diffuse goiter, ophthalmopa-
thy, hyperthyroid symptoms prior to pregnancy, and serum
thyroid hormone receptor antibody (TRAb) positivity favor
the diagnosis of Graves’ disease. Transient gestational thyro-
toxicosis is more common in women with morning sickness,
especially those with the most severe form, hyperemesis
gravidarum [20].

Pregnant women with untreated overt hyperthyroidism
are at increased risk for spontaneous miscarriage, congestive
heart failure, thyroid storm, preterm birth, pre-eclampsia,
fetal growth restriction, and increased perinatal morbidity
and mortality [21–23]. Treatment of overt Graves’ hyperthy-
roidism in pregnancy to achieve adequate metabolic control
has been associated with improved pregnancy outcomes [24].

Subclinical hyperthyroidism is defined as a serum TSH
level below the trimester-specific reference rangewith normal
levels of free T3 and T4. Although various TSH cut-off values
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have been used in studies to define subclinical hyperthy-
roidism, in general, subclinicalmaternal hyperthyroidismhas
not been found to be associatedwith adversematernal or fetal
outcomes [5], and recommendations are for monitoring in
pregnancy, but not therapy [11, 12].

4. Overt Hypothyroidism

Around 0.5% of all pregnant women will have overt hypothy-
roidism (OH) [3, 25], defined as an elevated TSH level with
a decreased level of free T4 [5, 26, 27]. The most common
etiology of OH in pregnant women is chronic autoimmune
thyroiditis (Hashimoto’s thyroiditis). Other causes of OH
include endemic iodine deficiency (ID), and prior radioactive
iodine therapy or thyroidectomy.

While severe endemic ID can lead to OH, mild-to-
moderate ID is more frequently associated with isolated
hypothyroxinemia rather than OH. Currently, 30 countries
worldwide are considered iodine deficient [28]. Although
median urinary iodine concentrations and other measures
can be used to determine the iodine status of populations,
there are no biomarkers to diagnose ID in individuals [29,
30].

Untreated OH in pregnancy has consistently been shown
to be associated with an increased risk for adverse preg-
nancy complications, as well as detrimental effects on fetal
neurocognitive development [7]. Specific adverse outcomes
associated with maternal OH include increased risks for
premature birth, low birth weight, and miscarriage [1]. Allan
et al. and Abalovich et al. demonstrated an increased risk of
fetal loss in patients withOH [3, 4]. Leung et al. demonstrated
a 22% risk of gestational hypertension in pregnant women
with OH, higher than for euthyroid women or those with
subclinical hypothyroidism (SH) [2].

Because of the clear associations between OH and risk
to the mother and fetus, treatment of overt hypothyroidism
during pregnancy is mandatory [10–12]. The goal of levothy-
roxine (LT4) treatment is to normalize maternal serum TSH
values to within the trimester-specific pregnancy reference
range [10–12].

5. Subclinical Hypothyroidism (SH)

SH is defined as an elevated TSH level with a normal level of
circulating free T4. The prevalence of SH during pregnancy
in the US is estimated to be 0.25–2.5% [3, 25]. Symptoms of
SH, if present, are typically subtle, and might be attributed
to pregnancy. Even in OH individuals there can be a major
discrepancy between symptoms and thyroid status. Canaris et
al. demonstrated that although OH patients were more likely
to report hypothyroid symptoms than euthyroid individuals,
only 30% of OH patients were symptomatic whereas 17% of
controls reported hypothyroid symptoms [31]. In addition,
close to 20% of OH patients reported no symptoms at all.
Thus, while the presence of symptoms may be suggestive of
either OH or SH, their absence fails to exclude it.

SH in pregnancy has been associated with adverse mater-
nal outcomes in observational studies including eclampsia,

pre-eclampsia, placental abnormalities, miscarriages, pre-
term labor, and low birth weights [1–5]. However, other
studies have not found adverse obstetrical outcomes in sub-
clinically hypothyroid pregnant women [32, 33] and adverse
outcomes have varied from study to study.

A single prospective randomized control trial (RCT)
to date has assessed the effect of LT4 therapy for mild
maternal thyroid failure during pregnancy on offspring
IQ [34]. Lazarus et al. randomized mildly hypothyroid or
hypothyroxinemic pregnant women to LT4 treatment versus
no treatment. At age 3, children of women treated with LT4
(started at a median gestational age of 13 weeks) had IQ
tests which did not differ from the children of untreated
women. These results have been criticized on the basis
that intervention began in many women following the first
trimester, which is the critical time for fetal brain develop-
ment. Furthermore, IQ testing may not be the most sensitive
method of assessing the effect of hypothyroidism on neural
development in 3 year olds. Another ongoing large scale
prospective randomized controlled trial sponsored by the
National Institute of Child Health and Human Development
is screening pregnant women less than 20 weeks gestation for
SH or hypothyroxinemia, and randomizing to treatment with
LT4 or placebo until delivery. The offspring will have annual
developmental testing until age 5 to determine whether
therapy is effective in improving IQ [35].

Treatment of SH is not universally advocated as there
are limited data demonstrating a beneficial effect of thyroid
hormone therapy on health outcomes [11, 12]. One RCT
by Negro et al. has shown that treatment decreases the
occurrence of adverse events in themother and fetus [36].The
objective of the studywas to determine if treatment of thyroid
disease during pregnancy decreased the incidence of adverse
outcomes and to compare the efficacy of universal screening
versus case finding in detecting thyroid dysfunction.Whereas
universal screening did not result in a decrease in adverse
outcomes, treatment of thyroid abnormalities identified by
screening a low-risk group resulted in a significant decrease
in adverse outcomes.

Based on the Negro et al. study, the American Thyroid
Association (ATA) recommended that women with SH who
are TPO Ab positive should be treated with LT4 [12]. The
ATA felt there was not enough evidence to recommend
for or against LT4 treatment for TPO Ab negative women
with SH and TSH <10mIU/L. However, the joint American
Association of Clinical Endocrinologists (AACE)/ATA and
The Endocrine Society (TES) guidelines recommend LT4
replacement in all women with SH (TSH >2.5mIU/L in 1st
trimester) regardless of TPO Ab status [10].

6. Antithyroid Antibody Positivity
in Pregnancy

TPO and thyroglobulin (TG) autoantibodies can be detected
in 10–20% of women of childbearing age [37]. The major-
ity of women who test positive for thyroid autoantibod-
ies are euthyroid. Sixteen percent of the women who are
euthyroid and positive for TPO or TG antibodies in the
first trimester will develop a TSH that exceeds 4.0mIU/L
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by the third trimester [38], and 33%–50% of women who are
positive for TPO or TG antibody in the first trimester will
develop postpartum thyroiditis [39–41].

Thyroid autoimmunity in pregnancy has been associated
with adverse pregnancy outcomes, including miscarriage
[42–48], recurrent abortion [49–55], preterm births [37, 48,
56, 57], and low IQ [8].

In a prospective study published in 1990, the miscarriage
rate was doubled in euthyroid women who tested positive
for thyroid autoantibodies compared with womenwho tested
negative [42]. The increased rate of miscarriage was not
related to demographic variables nor to the presence of
cardiolipin antibodies. A recent meta-analysis demonstrated
an association between thyroid autoantibodies and sponta-
neous miscarriage, as well as preterm births [37]. A single
RCT evaluated the effect of treatment of euthyroid TPO
Ab positive pregnant women on miscarriage and showed
a significant reduction in miscarriage rates, as well as the
rates of preterm births [48]. There is currently an ongoing
large, multicenter, double blind, placebo-controlled RCT in
the United Kingdom to determine the efficacy of low dose
LT4 treatment for obstetric and neonatal outcomes in women
with thyroid antibodies (TABLET trial) [58].

The data for an association between thyroid antibodies
and recurrent pregnancy loss are less robust than for sporadic
loss and somewhat contradictory. Recurrentmiscarriages can
be due to many potential causes, and endocrine dysfunction
may only account for 15%–20% of all cases. In addition, many
of the previous trials did not control for other potential causes
of recurrent losses. Therefore, none of the guidelines recom-
mend universal TPO Ab testing or treatment of euthyroid
TPO Ab positive women [10–12].

7. Isolated Hypothyroxinemia

Isolated hypothyroxinemia is defined as a normal maternal
TSH concentration with FT4 concentrations in the lower
5th or 10th percentiles of the reference range. Observa-
tional studies to date have not shown any adverse obstetric
outcomes [32, 59]. However, it is unclear whether isolated
maternal hypothyroxinemia is associated with adverse neu-
rodevelopmental outcomes. Pop et al. reported a decrease
in psychomotor test scores among offspring born to women
with FT4 indices in the lowest 10th percentile [60]. Henrichs
et al. observed a similar reduction in the IQ of the offspring
of mothers with isolated hypothyroxinemia during the first
trimester [61]. Recent data from The Netherlands showed
that children born to womenwith isolated hypothyroxinemia
had a 1.5- to 2-fold increased risk of cognitive delays in
early childhood [62]. The Controlled Antenatal Thyroid
Study did not demonstrate a benefit of treatment in this
subgroup; however, conclusions were limited due to the small
numbers of women and the post-hoc nature of the analysis
[34]. Other studies have not found a correlation between
maternal thyroid hypofunction in pregnancy and offspring
neurodevelopment [63–65].

Although there are limited data to suggest harm from
isolated hypothyroxinemia, no interventional data to date
has shown improvement with LT4 therapy. Thus, the ATA

2012 guidelines do not recommend routine screening or
treatment for isolated hypothyroxinemia in pregnancy [12].
The Endocrine Society 2012 guidelines do not comment on
isolated hypothyroxinemia in pregnancy [10].

8. Screening for Thyroid Dysfunction

Given that most thyroid dysfunction that occurs in pregnant
women is SH, and given the lack of clear data for efficacy
of treatment, there is ongoing debate regarding the need
for universal screening for thyroid dysfunction during preg-
nancyversus a case-finding approach [10–13] versus testing
only symptomatic women or those with personal history of
thyroid disease or other associatedmedical conditions [14, 15]
(Box 1).

Appropriately dosed LT4 therapy in pregnancy does not
confer any risks for themother or fetus. However, the benefits
of treating SH are unclear based on current published RCTs.
The potential risks of universal screening would be: (1) costs
of treatment, followup, and monitoring, (2) possible mis-
interpretation of TFTs resulting in inappropriate treatment,
and (3) inappropriately dosed LT4 treatment for SH women,
resulting in over- or undertreatment. Experienced caregivers
should be involved in interpretation of TFTs in pregnancy
to avoid misdiagnoses and initiation of inappropriate treat-
ments (e.g., misinterpreting a low TSH as abnormal and
inappropriately initiating treatment for hyperthyroidism).
If patients are started on LT4 therapy, they need close
monitoring to ensure euthyroidism. In a survey of a non-
pregnant population, Canaris et al. demonstrated that over
40 percent of patients taking thyroid medications were not at
target range and were either hypo- or hyperthyroid [66].

The most recent practice guidelines from the Ameri-
can College of Obstetricians and Gynecology (ACOG) in
2007 recommend thyroid testing only in high-risk pregnant
women who are symptomatic, or have a personal history
of thyroid disorders, personal history of type I diabetes or
other autoimmune disorders [15].The 2007ACOGguidelines
specifically do not recommend testing in asymptomatic
women or women with small goiters. The Society for
Maternal-Fetal Medicine supports the recommendations of
ACOG [14].

The American Thyroid Association (ATA) in 2011 rec-
ommended against universal screening of healthy women
for thyroid dysfunction during pregnancy [12]. However, a
case-finding approach was advocated to identify individuals
at high risk for hypothyroidism (see Box 2). In guidelines
published in 2012, the Endocrine Society Task Force could
not reach agreement on thyroid testing recommendations for
pregnant women [11]. Some members recommended screen-
ing of all pregnant women for serum TSH abnormalities
by the 9th week or at the time of their first visit. Oth-
ers recommended against universal screening of pregnant
women at the time of their first visit and instead supported
aggressive case finding to identify high-risk women. This
case-finding approach is similar to the 2011 ATA guide-
lines (see Box 2). The American Association of Clinical
Endocrinologists (AACE)/ATA Hypothyroidism guidelines
also currently recommend a case-finding approach [10].
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9. Efficacy of Case Finding

Recent studies have examined the efficacy of the previous
Endocrine Society 2007 guidelines’ targeted case-finding
approach in identifying women with thyroid dysfunction
during early pregnancy [67]. Vaidya et al. showed that
among a cohort of pregnant women, serum TSH levels
were >4.2mIU/L in 2.6% of women and the prevalence
was higher in the high-risk group versus the low-risk group
[68]. However, 30% of the women with an elevated TSH
were in the low-risk population, suggesting that the 2007
case-finding guidelines [67] would miss about one third of
pregnant women with subclinical and overt hypothyroidism.
In another study, Horacek et al. estimated that 55% of women
with thyroid abnormalities (including positive thyroid anti-
body test results and hypothyroxinemia as well as subclinical
and overt hypothyroidism) would have been missed using
a case-finding approach rather than a universal screening
approach [69]. In a retrospective cohort study performed
in 2011, we reported that among 983 consecutive pregnant
women in Boston, up to 80% of women with elevated TSH
levels might have been missed using a case-finding approach
rather than universal screening [70].

It is important to note that the previous studies were
based on a slightly less comprehensive case-finding approach
from the Endocrine Society 2007 [67] compared to the newer
guidelines from the Endocrine Society in 2012 [11] and the
ATA in 2011 [12]. Studies are needed to determine how
effective the new case-finding criteria are at detecting overt
and subclinical hypothyroidism in pregnancy.

10. Thyroid Pregnancy Screening in Current
Clinical Practice

Conflicting guidelines can lead to variability in testing rates
among practitioners and across regions [71, 72]. A retro-
spective national US study which included 502,036 preg-
nant women reported that 23% were tested for gestational
hypothyroidism, of whom 15.5% had elevated serum TSH
values [73]. In 2009,Haymart conducted a survey ofObstetri-
cians and FamilyMedicine practitioners fromWisconsin and
showed that only 11.5% of providers had read the Endocrine
Society 2007 guidelines, but that reading the guidelines was
associated with increased likelihood of screening for thyroid
disease risk [72]. In 2010, Vaidya et al. surveyed members
of the European Thyroid Association; 42% of respondents
reported screening all pregnant women for hypothyroidism,
43% reported that they used targeted case finding, and 17%
of respondents did not perform routine thyroid testing [74].
Our 2011 Boston study at a single academic center showed
that there was a high rate of screening (84.6%) [70].

11. Cost-Effectiveness Studies

A recent study comparing ACOG 2002 guidelines (screening
only symptomatic women or those with history of thyroid
or associated diseases) versus universal screening for SH
in pregnancy demonstrated that universal screening was by
far the most cost-effective strategy under a wide range of

Targeted case finding criteria:
(1) Age > 30 years
(2) Personal history of thyroid dysfunction
(3) Prior head or neck irradiation
(4) Prior thyroid surgery
(5) Family history
(6) Symptoms
(7) Presence of Goiter
(8) TPO Ab positivity
(9) Autoimmunity
(10) Infertility
(11) Miscarriage or preterm delivery
(12) Iodine deficient population
(13) Medications and iodinated contrast media∗
(14) Morbid obesity (BMI > 40 kg/m2)∗
∗Only for AmericanThyroid Association 2011 guidelines.

Box 2: Case-finding approach for high risk patients based on The
Endocrine Society 2012 [11] and AmericanThyroid Association 2011
[12] guidelines.

circumstances [75]. Using a decision analysis model, Thung
et al. determined that universally screening 100,000 women
can result in over $8,000,000 in cost savings and improve
offspring outcome by reducing the number of offspring with
cognitive impairment. The cost-savings were determined
from the relatively low cost of thyroid screening tests and
treatment of SH compared to the relatively large additional
lifetime costs incurred by individuals with neurodevelop-
mental impairment. However, a benefit of treatment on off-
spring neurodevelopment has not to date been demonstrated
in interventional studies [34].

Another recent study by Dosiou et al. also supports
universal screening of pregnant women as a cost-effective
measure in various clinical scenarios [76]. They developed a
model in which womenwere screened in the first trimester of
pregnancy with TSH and TPOAAb.Womenwith TSH eleva-
tions underwent further testing, and treatment with LT4 was
initiatedwhen indicated.Their analysis showed that universal
screening of pregnant women was a cost-effective measure
compared to no screening at all, but also when compared to
screening of high-risk women alone. Importantly, universal
screening remained cost-effective even when only OH, rather
than SH, was detected and treated.

12. Conclusions

The issue of universal screening for thyroid dysfunction and
euthyroid autoimmune disease in pregnancy remains con-
troversial. Observational studies have demonstrated adverse
maternal and fetal outcomes in both women with subclinical
hypothyroidism and in euthyroid women who test positive
for thyroid autoantibodies. To date, there is limited evidence
to demonstrate that LT4 treatment can improve outcomes.

In our personal practice, we perform screening TSH
during pregnancy, and treat all pregnant patients with SH.
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However, we cannot recommend universal screening at this
time given the paucity of interventional studies.

As more data become available regarding the effective-
ness of treatment and screening for thyroid dysfunction in
pregnant women, recommendations for thyroid testing in
pregnancy and clinical practice patterns will likely become
more uniform.
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