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Appropriate diagnosis and treatment of hyperthyroidism during pregnancy are of outmost importance, because hyperthyroidism
has major adverse impact on both mother and fetus. Since data on the management of thyroid dysfunction during pregnancy
is rapidly evolving, two guidelines have been developed by the American Thyroid Association and the Endocrine society in
the last 2 years. We compare here the recommendations of these two guidelines regarding management of hyperthyroidism
during pregnancy. The comparison reveals no disagreement or controversy on the various aspects of diagnosis and treatment
of hyperthyroidism during pregnancy between the two guidelines. Propylthiouracil has been considered as the first-line drug for
treatment of hyperthyroidism in the first trimester of pregnancy. In the second trimester, consideration should be given to switching
to methimazole for the rest of pregnancy. Methimazole is also the drug of choice in lactating hyperthyroid women.

1. Introduction

Diagnosis of hyperthyroidism which occurs in 0.05 to
3.0% of pregnancies may be difficult in these women, as
the symptoms and signs of nervousness, sweating, dys-
pnea, tachycardia, and cardiac systolic murmur are seen
in most normal pregnancies as well [1, 2]. More specific
findings of hyperthyroidism such as weight loss and goi-
ter and/or autoimmune thyrotoxicosis like ophthalmopathy
may suggest Graves’ hyperthyroidism [3, 4]. In addition,
the occurrence of transient hyperthyroidism of hyperemesis
gravidarum or gestational thyrotoxicosis may complicate
diagnosis in the first half of pregnancy [5]. The diagnosis of
hyperthyroidism should always be confirmed by the mea-
surement of circulating free T

4
and TSH. However, serum

T
4
concentration (both total and free) varies during normal

pregnancy. Optimal methods such as liquid chromatography
and tandem mass spectrometry used to assess serum free
T
4
are expensive and not commonly always available [6].

Therefore estimation of FT
4
index may be employed, but

international reference ranges have not been available until
recently and only one manuscript is under publication [7].
The normal reference range for TSH concentrations during
each trimester of pregnancy must be developed by each
laboratory [6, 8].

Hyperthyroidism has well-documented adverse impacts
on both mother and fetus [9]. Therefore recognition and
proper management of hyperthyroidism during pregnancy
are of outmost importance. Antithyroid medications are the
mainstay of treatment of thyrotoxicosis during pregnancy, as
thyroidectomy requires pretreatment with antithyroid drugs
and may be complicated by the adverse effects of surgery and
radioiodine therapy is contraindicated [1–4].

The rapidly evolving data on the management of thyroid
disorders during pregnancy have been the impetus for devel-
opment of many guidelines during the past few years. It is
noteworthy that two guidelines on thyroid and pregnancy
were documented in October 2011 [10] and August 2012 [11]
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Table 1: Comparison of recommendations of AmericanThyroid Association and Endocrine Society on the management of hyperthyroidism
before pregnancy and on the diagnosis of hyperthyroidism and pregnancy.

Topic Recommendations
AmericanThyroid Association (2011) Endocrine Society (2012)

Management before
pregnancy Same (R and T)

For overt hyperthyroidism due to Graves’ disease
or thyroid nodules, antithyroid drug (ATD)
therapy should be either initiated (before
pregnancy if possible, and for those with new
diagnoses) or adjusted (for those with a prior
history) to maintain the maternal thyroid
hormone levels for free T4 at or just above the
upper limit of the nonpregnant reference range, or
to maintain total T4 at 1.5 times the upper limit of
the normal reference range or the free T4 index in
the upper limit of the normal reference range.

Thyroid function
tests

In the presence of a suppressed serum TSH in the
first trimester (TSH < 0.1mIU/L), a history and
physical examination are indicated. FT4
measurements should be obtained in all patients.
Measurement of TT3 and TRAb may be helpful in
establishing a diagnosis of hyperthyroidism.

Same (R)

Ultrasonography

There is not enough evidence to recommend for
or against the use of thyroid ultrasound in
differentiating the cause of hyperthyroidism in
pregnancy.

None

Scanning and
uptake

Radioactive iodine (RAI) scanning or radioiodine
uptake determination should not be performed in
pregnancy.

None

Differentiation of
Graves disease
and gestational
thyrotoxicosis

Same (T)

Differentiation of Graves’ from gestational
thyrotoxicosis is supported by the presence of
clinical evidence of autoimmunity, typical goiter,
and presence of TSH receptor antibodies (TRAb).
TPO-Ab may be present in either case.

by American Thyroid Association and Endocrine Society,
respectively. It is the aim of this paper to compare the recom-
mendations of these two guidelines regarding management
of hyperthyroidism during pregnancy.

2. Methods

The section of thyrotoxicosis in pregnancy, pages 1093–1096
of the Guidelines of the American Thyroid Association [10]
and the section on the management of hyperthyroidism:
Maternal and fetus aspects, pages 2550–2553 of the Endocrine
Society Clinical Practice guidelines [11] were reviewed and
their recommendations for each topic were compared; the
ones that were more complete were selected and are included
in tables. If a recommendation of the other organization was
different or more informative, it was cited, otherwise the
word “same” was used. If similar information regarding a
recommendation of one organization was present in the rec-
ommendation or text of guidelines of the other organization,
words (R) or (T) were added, respectively.

3. Results

The ATA Guidelines posed 14 questions and responses were
gathered to 14 recommendations [10]. In the Endocrine

Society Clinical Practice Guidelines, a total of 13 recommen-
dations were given for the management of hyperthyroidism
in pregnancy, including 5 recommendations for management
of maternal aspects of hyperthyroidism, 5 for management
of fetal aspects, and 3 for gestational hyperemesis and hyper-
thyroidism [11]. Comparison of the recommendations of both
organizations on the management of hyperthyroidism before
pregnancy and on the diagnosis of hyperthyroidism during
pregnancy is summarized in Table 1. The importance of low
TSH in the first trimester, doubtful value of ultrasound in dif-
ferentiating cause of hyperthyroidism and contraindication
of radioiodine uptake and scanning have been included in
both recommendations. Regarding differentiation of Graves’
disease and gestational thyrotoxicosis, TSH receptor antibod-
ies (TRAb) determination had been recommended.

Table 2 compares recommendations of ATA and Endo-
crine Society on the management of hyperthyroidism during
pregnancy. The use of propylthiouracil (PTU) has been rec-
ommended by both organizations during the first trimester
of pregnancy, followed by methimazole (MMI) after the
first trimester. Endocrine society guideline states that MMI
may be prescribed if PTU is not available or if a patient
cannot tolerate or has an adverse response to PTU and it
also recommends that practitioners should use their clinical
judgment in switching patients from one drug to another.
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Table 2: Comparison of recommendations of AmericanThyroid Association and Endocrine Society on the treatment of hyperthyroidism in
pregnancy.

Topic Recommendations
AmericanThyroid Association (2011) Endocrine Society (2012)

Antithyroid (ATD)
treatment

PTU is preferred for the treatment of
hyperthyroidism in the first trimester, and
patients on MMI should be switched to PTU if
pregnancy is confirmed in the first trimester.
Following the first trimester, consideration should
be given to switching to MMI.

Propylthiouracil (PTU), if available, is
recommended as the first-line drug for treatment
of hyperthyroidism during the first trimester of
pregnancy because of the possible association of
methimazole (MMI) with specific congenital
abnormalities that occur during first trimester
organogenesis, and MMI may also be prescribed
if PTU is not available or if a patient cannot
tolerate or has an adverse response to PTU.
Practitioners should use their clinical judgment in
choosing the ATD therapy, including the potential
difficulties involved in switching patients from
one drug to another. If switching from PTU to
MMI, thyroid function should be assessed after 2
weeks and then at 2- to 4-week intervals.

Combination of LT4 and
ATD

A combination regimen of T4 and an ATD should
not be used in pregnancy, except in the rare
situation of fetal hyperthyroidism.

None

Monitoring liver function
in women on PTU None

Although liver toxicity may appear abruptly, it is
reasonable to monitor liver function in pregnant
women on PTU every 3-4 weeks and to encourage
patients to promptly report any new symptoms.

Monitoring of thyroid
function

In women being treated with ATDs in pregnancy,
FT4 and TSH should be monitored approximately
every 2–6 weeks. The primary goal is a serum FT4
at or moderately above the normal reference
range.

Same (T)

Surgery Same (R and T)

Subtotal thyroidectomy may be indicated during
pregnancy as therapy for maternal Graves’ disease
if (1) a patient has a severe adverse reaction to
ATD therapy (2) persistently high doses of ATD
are required (over 30mg/d of MMI or 450mg/d of
PTU) or (3) a patient is nonadherent to ATD
therapy and has uncontrolled hyperthyroidism.
The optimal timing of surgery is in the second
trimester.

Combinations of regiment of T4 with antithyroid drugs have
not been recommended and an indication of surgery has been
described by both guidelines. Only Endocrine Society guide-
line recommends liver function tests in pregnant women on
PTU every 3-4 weeks.

Comparison of two recommendations on fetal aspects
of hyperthyroidism in pregnancy is almost similar
(Table 3), stressing the importance of measurement of
TRAb at 20–24 weeks of gestation, consulation with and
expert obstetrician, and following up of fetal thyroid
dysfunction.

Table 4 compares the recommendations of both organi-
zations on the management of gestational hyperthyroidism.
They recommend supportive therapy and avoidance of
antithyroid therapy. Both guidelines state that subclinical
hyperthyroidism during pregnancy does not require any
treatment.

4. Discussion

Graves’ disease is the most common cause of autoimmune
hyperthyroidism in pregnancy. It has been reported in about
0.5% of pregnancies. It may be the first manifestation of the
disease or may present as a recurrent episode in a woman
with past history of hyperthyroidism, or a pregnancy in
a women on antithyroid drugs [12]. Other rare causes of
hyperthyroidism included MNG, toxic adenoma, and facti-
tious hyperthyroidism.More frequent than Graves’ disease as
the cause of hyperthyroidism is the syndrome of gestational
hyperthyroidismor gestational transient thyrotoxicosis, diag-
nosed in about 3–5% of pregnancies and includes women
with hyperemesis gravidarum, multiple pregnancies, and
hydatidiform mole [13].

Like other autoimmune diseases, the activity of Graves’
disease is exacerbated during the first trimester of gestation
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Table 3: Comparison of recommendations of AmericanThyroid Association and Endocrine Society on the fetal aspects of hyperthyroidism
in pregnancy.

Topic Recommendations
AmericanThyroid Association (2011) Endocrine Society (2012)

Thyroid receptor antibodies
(TRAb)

If the patient has a past or present history of
Graves’ disease, a maternal serum determination
of TRAb should be obtained at 20–24 weeks
gestation.

TRAb should be measured by 22-week gestational
age in mothers with (1) current Graves’ disease; or
(2) a history of Graves’ disease and treatment with
131I or thyroidectomy before pregnancy; (3) a
previous neonate with Graves’ disease; or (4)
previously elevated TRAb

Fetal Surveillance

Fetal surveillance with serial ultrasounds should
be performed in women who have uncontrolled
hyperthyroidism and/or women with high TRAb
levels (greater than three times the upper limit of
normal). A consultation with an experienced
obstetrician or maternal-fetal medicine specialist
is optimal. Such monitoring may include
ultrasound for heart rate, growth, amniotic fluid
volume, and fetal goiter.

In women with TRAb or thyroid-stimulating Ig
elevated at least 2- to 3-fold the normal level and
in women treated with ATD, maternal free T4,
and fetal thyroid dysfunction should be screened
for during the fetal anatomy ultrasound done in
the 18th–22nd week and repeated every 4–6 weeks
or as clinically indicated. Evidence of fetal thyroid
dysfunction could include thyroid enlargement,
growth restriction, hydrops, presence of goiter,
advanced bone age, tachycardia, or cardiac failure,
if fetal hyperthyroidism is diagnosed and thought
to endanger the pregnancy, treatment using MMI
or PTU should be given with frequent clinical,
laboratory, and ultrasound monitoring.

Umbilical blood sampling

Cordocentesis should be used in extremely rare
circumstances and performed in an appropriate
setting. It may occasionally be of use when fetal
goiter is detected in women taking ATDs to help
determine whether the fetus is hyperthyroid or
hypothyroid.

Same (R)

Evaluation of newborn Same (T)

All newborns of mothers with Graves’ disease
(except those with negative TRAb and not
requiring ATD) should be evaluated by a medical
care provider for thyroid dysfunction and treated
if necessary.

Table 4: Comparison of recommendations of AmericanThyroid Association and Endocrine Society on other aspects of hyperthyroidism in
pregnancy.

Topic Recommendations
AmericanThyroid Association (2011) Endocrine Society (2012)

Management of
gestational
hyperthyroidism

The appropriate management of women with
gestational hyperthyroidism and hyperemesis
gravidarum includes supportive therapy,
management of dehydration, and hospitalization
if needed.
ATDs are not recommended for the management
of gestational hyperthyroidism.
Same (T)

Most women with hyperemesis gravidarum, clinical
hyperthyroidism, suppressed TSH, and elevated free
T4 do not require ATD treatment. Clinical judgment
should be followed in women who appear
significantly thyrotoxic or who have in addition
serum total T3 values above the reference range for
pregnancy. Beta blockers such as metoprolol may be
helpful and may be used with obstetrical agreement.
Women with hyperemesis gravidarum and
diagnosed to have Graves’ hyperthyroidism (free T4
above the reference range or total T4 > 150% of top
normal pregnancy value, TSH < 0.01mIU/liter, and
presence of TRAb) will require ATD treatment, as
clinically necessary.

Subclinical hypothyroidism Same (T)

There is no evidence that treatment of subclinical
hyperthyroidism improves pregnancy outcome, and
treatment could potentially adversely affect fetal
outcome.
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and decreased during the latter half of pregnancy, to be exac-
erbated again shortly after delivery or late in the postpartum
period [1, 14, 15].

Many of symptoms of hyperthyroidism such as tachy-
cardia, tremor, warm and moist skin, and systolic murmur
may be present in normal pregnancy. In the first trimester
of gestation, the normal elevation in TT4 and TT3, due to
estrogen-induced increase in TBG concentration, and hCG
thyroid stimulation with suppression of serum TSH, may
pause difficulties in the diagnosis of maternal hyperthy-
roidism [16].

Management of hyperthyroidism during pregnancy
requires special considerations because maternal thyroid
disease could have adverse effects on the mother, fetus, and
neonate.

Poorly treated or untreated maternal overt hyperthy-
roidism may affect pregnancy outcome, mainly as a result
of complications such as preeclampsia, preterm delivery,
intrauterine growth restriction, low birth weight, fetal
hydrops, and stillbirths [17–19]. Other complications include
congestive heart failure, thyroid storm, and postpartum
bleeding. Inappropriate doses of antithyroid drugs and their
crossing from the placenta could be the cause of fetal
hypothyroidism with or without fetal goiter. [20]. Frequent
determination of maternal thyroid hormones, with the target
to keep the serum FT

4
or TT

4
in the 1/3 upper limit of

reference range, is the most effective way to prevent such
complications [1, 21]. In addition, the transplacental passage
of maternal TRAbmay cause fetal or neonatal Graves’ disease
[22]. If the mother remains hyperthyroid during most of
the pregnancy, high maternal thyroxine values, crossing the
placenta may produce neonatal central hypothyroidism [23].

Postpartum thyrotoxicosis due to Graves’ disease may
be treated with radioiodine but it requires radiation safety
measurements for infant and is contraindicated if the mother
is breast-feeding. Antithyroid drugs are the mainstay of the
treatment of postpartum thyrotoxicosis due toGraves’ disease
[24]. Recent investigations conclude that neither PTU up to
300mg nor MMI up to 30mg daily cause any alterations in
thyroid function and physical and mental development of
infants breast-fed by lactating thyrotoxic mothers [25–28].
However, MMI is the preferred drug, because of the potential
necrosis of the liver in either mother or child.

Management of hyperthyroidism during pregnancy and
lactation requires special considerations and should bemetic-
ulously implemented to provide best care to pregnant woman
and prevent any adverse effects on the mother, fetus, or
neonate. A comparison of recommendations of the American
Thyroid Association (2011) and the Endocrine Society (2012)
on various aspects of diagnosis and treatment of hyper-
thyroidism in pregnancy does not reveal any disagreement
or controversy. Almost all the information given by one
organization could be found in the text or recommendations
of the other. Although the authors of both guidelines should
be applauded for their ability to synthesize complex data into
high quality guidelines, the presence of two guidelines in a
time distance of only 10months by 2 prestigious organizations
may perplex clinicians to select one guideline or the other
for management of their patients. In the opinion of the

authors of this paper either of the two guidelines may be used
for appropriate and up-to-date management of thyrotoxic
pregnant women.

References

[1] J. H.Mestman, “Hyperthyroidism in pregnancy,”Best Practice&
Research Clinical Endocrinology & Metabolism, vol. 18, pp. 67–
88, 2004.

[2] F. Azizi and A. Amouzegar, “Management of hyperthy-
roidism during pregnancy and lactation,” European Journal of
Endocrinology, vol. 164, no. 6, pp. 871–876, 2011.

[3] L. E. Davis, M. J. Lucas, G. D. V. Hankins, M. L. Roark, and F. G.
Cunningham, “Thyrotoxicosis complicating pregnancy,” Amer-
ican Journal of Obstetrics and Gynecology, vol. 160, no. 1, pp. 63–
70, 1989.

[4] J. H. Lazarus, “Thyroid disorders associated with pregnancy:
etiology, diagnosis, and management,” Treatments in Endo-
crinology, vol. 4, no. 1, pp. 31–41, 2005.

[5] J. Y. L. Tan, K. C. Loh, G. S. H. Yeo, and Y. C. Chee, “Transient
hyperthyroidism of hyperemesis gravidarum,” An International
Journal of Obstetrics and Gynaecology, vol. 109, no. 6, pp. 683–
688, 2002.

[6] O. P. Soldin, L. Hilakivi-Clarke, E. Weiderpass, and S. J. Soldin,
“Trimester-specific reference intervals for thyroxine and tri-
iodothyronine in pregnancy in iodine-sufficient women using
isotope dilution tandem mass spectrometry and immunoas-
says,” Clinica Chimica Acta, vol. 349, no. 1-2, pp. 181–189, 2004.

[7] F. Azizi, L. Mehran, A. Amouzegar et al., “Establishment of
the trimester-specific reference range for free thyroxine index,”
Thyroid, vol. 23, no. 3, pp. 354–359, 2013.

[8] J. E. Haddow, G. J. Knight, G. E. Palomaki, M. R. McClain,
and A. J. Pulkkinen, “The reference range and within-person
variability of thyroid stimulating hormone during the first and
second trimesters of pregnancy,” Journal of Medical Screening,
vol. 11, no. 4, pp. 170–174, 2004.

[9] A. Stagnaro-Green, “Maternal thyroid disease and preterm
delivery,” Journal of Clinical Endocrinology andMetabolism, vol.
94, no. 1, pp. 21–25, 2009.

[10] A. Stagnaro-Green, M. Abalovich, E. Alexander et al., “Guide-
lines of the American Thyroid Association for the diagnosis
and management of thyroid disease during pregnancy and
postpartum,”Thyroid, vol. 21, no. 10, pp. 1081–1125, 2011.

[11] L. DeGroot,M. Abalovich, E. K. Alexander et al., “Management
of thyroid dysfunction during pregnancy and postpartum: an
endocrine society clinical practice guideline,” Journal of Clinical
Endocrinology &Metabolism, vol. 97, no. 8, pp. 2543–2565, 2012.

[12] K. Patil-Sisodia and J. H. Mestman, “Graves hyperthyroidism
and pregnancy: a clinical update,” Endocrine Practice, vol. 16,
no. 1, pp. 118–129, 2010.

[13] J. Y. L. Tan, K. C. Loh, G. S. H. Yeo, and Y. C. Chee, “Transient
hyperthyroidism of hyperemesis gravidarum,” An International
Journal of Obstetrics and Gynaecology, vol. 109, no. 6, pp. 683–
688, 2002.

[14] N. Amino, O. Tanizawa, H. Mori et al., “Aggravation of thy-
rotoxicosis in early pregnancy and after delivery in Graves’
disease,” Journal of Clinical Endocrinology & Metabolism, vol.
55, pp. 108–112, 1982.

[15] J. H. Lazarus, “Thyroid disorders associated with pregnancy:
etiology, diagnosis, and management,” Treatments in Endo-
crinology, vol. 4, no. 1, pp. 31–41, 2005.



6 Journal of Thyroid Research

[16] D.Glinoer, “Thyroid hyperfunction during pregnancy,”Thyroid,
vol. 8, no. 9, pp. 859–864, 1998.

[17] L. K. Millar, D. A. Wing, A. S. Leung, P. P. Koonings, M. N.
Montoro, and J. H.Mestman, “Lowbirthweight and preeclamp-
sia in pregnancies complicated by hyperthyroidism,” Obstetrics
and Gynecology, vol. 84, no. 6, pp. 946–949, 1994.

[18] P. Papendieck, A. Chiesa, L. Prieto, and L. Gruñeiro-
Papendieck, “Thyroid disorders of neonates born to mothers
with Graves’ disease,” Journal of Pediatric Endocrinology and
Metabolism, vol. 22, no. 6, pp. 547–553, 2009.

[19] M. Phoojaroenchanachai, S. Sriussadaporn, T. Peerapatdit et al.,
“Effect of maternal hyperthyroidism during late pregnancy on
the risk of neonatal low birth weight,” Clinical Endocrinology,
vol. 54, no. 3, pp. 365–370, 2001.

[20] D. Luton, I. Le Gac, E. Vuillard et al., “Management of Graves’
disease during pregnancy: the key role of fetal thyroid gland
monitoring,” Journal of Clinical Endocrinology and Metabolism,
vol. 90, no. 11, pp. 6093–6098, 2005.

[21] N. Momotani, J. Noh, and H. Oyanagi, “Antithyroid drug
therapy for Graves’ disease during pregnancy: optimal regimen
for fetal thyroid status,” New England Journal of Medicine, vol.
315, no. 1, pp. 24–28, 1986.

[22] D. Peleg, S. Cada, A. Peleg, and M. Ben-Ami, “The relationship
between maternal serum thyroid-stimulating immunoglobulin
and fetal and neonatal thyrotoxicosis,” Obstetrics and Gynecol-
ogy, vol. 99, no. 6, pp. 1040–1043, 2002.

[23] N. Zwaveling-Soonawala, P. van Trotsenburg, and T. Vulsma,
“Central hypothyroidism in an infant born to an adequately
treated mother with Graves’ disease: an effect of maternally
derived thyrotrophin receptor antibodies?”Thyroid, vol. 19, no.
6, pp. 661–662, 2009.

[24] F. Azizi, “Treatment of post-partum thyrotoxicosis,” Journal of
Endocrinological Investigation, vol. 29, no. 3, pp. 244–247, 2006.

[25] F. Azizi and M. Hedayati, “Thyroid function in breast-fed
infants whosemothers take high doses ofmethimazole,” Journal
of Endocrinological Investigation, vol. 25, no. 6, pp. 493–496,
2002.

[26] F. Azizi, M. Bahrainian, M. E. Khamseh, and M. Khoshniat,
“Intellectual development and thyroid function in children who
were breast-fed by thyrotoxic mothers taking methimazole,”
Journal of Pediatric Endocrinology and Metabolism, vol. 16, no.
9, pp. 1239–1243, 2003.

[27] F. Azizi, “Thyroid function in breast-fed infants is not affected
by methimazole-induced maternal hypothyroidism: results of
a retrospective study,” Journal of Endocrinological Investigation,
vol. 26, no. 4, pp. 301–304, 2003.

[28] F. Azizi and M. Hedayati, “Thyroid function in breast-fed
infants whosemothers take high doses ofmethimazole,” Journal
of Endocrinological Investigation, vol. 25, no. 6, pp. 493–496,
2002.


