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Abstract

Background: An optimal management of maternal hyper-
thyroidism is important for positive pregnancy outcome,
and to this end, the Endocrine Society published their
guidelines in 2007. This survey aimed to investigate to what
extent the clinical practice relating to the management of
hyperthyroidism during pregnancy in Europe is uniform
and consistent with the guidelines. Materials and Meth-
ods: We e-mailed an online questionnaire survey based on
clinical case scenarios to 605 members of the European Thy-
roid Association. We analysed 190 responses from 28 Euro-
pean countries. Results: For a woman with newly diag-
nosed Graves' disease (GD) and wishing pregnancy, 78% of
the responders would initiate antithyroid drugs (ATDs),
while 22% would recommend definitive treatment with ra-
dioiodine or surgery. In case of a relapsed GD before preg-
nancy, 80% preferred definitive treatment. For a woman
with newly diagnosed GD during pregnancy, 53% would
treat with propylthiouracil, 12% with methimazole, and 34%

with propylthiouracil initially and switch to methimazole af-
ter the first trimester. Responders used several combina-
tions of tests to monitor the dose of ATDs, and the thyroid
test results they targeted were inconsistent. For a lactating
woman with GD, 68% would give ATDs without stopping
lactation. Conclusions: Variation in the clinical practices
surrounding the management of hyperthyroid pregnant
women in Europe still exists.

Copyright © 2012 European Thyroid Association
Published by S. Karger AG, Basel

Introduction

The prevalence of hyperthyroidism in pregnancy
ranges between 0.1 and 1% [1]. The most common cause
of hyperthyroidism in pregnancy is Graves’ disease (GD),
occurring in about 85% of cases. Gestational transient
thyrotoxicosis (GTT), which results from the direct stim-
ulatory effect of human chorionic gonadotrophin on the
thyroid gland, is also fairly common and accounts for
~10% of cases. It most often presents as a subclinical hy-
perthyroidism in the first half of gestation and this is not
associated with an adverse pregnancy outcome [2, 3]. GD
and GTT must be distinguished from each other because
their clinical courses, associated risks for the mother and
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the fetus, and the management are different. In general
the high human chorionic gonadotrophin secretion in
the first half of pregnancy is associated with a downward
shift of the serum TSH and therefore a need to use tri-
mester-specific reference ranges for serum TSH [4]. Ret-
rospective studies have shown that prolonged and inad-
equate control of maternal overt thyrotoxicosis in preg-
nancy is associated with maternal and fetal/neonatal
complications [1, 5], and these complications can be pre-
vented by early and optimal treatment with antithyroid
drugs (ATDs) [1, 6]. However, there have been several re-
ports of severe congenital malformations (the ‘methima-
zole embryopathy’) associated with methimazole (MMI)
or carbimazole (CMZ) use in early pregnancy, and re-
centlyithasbeen highlighted that propylthiouracil (PTU)
is associated with rare but severe liver failure [7, 8]. The
Endocrine Society guidelines on the management of thy-
roid disorders, including hyperthyroidism, during preg-
nancy were published in 2007 [9]. The aim of this ques-
tionnaire survey was to assess how European clinicians
manage hyperthyroidism in pregnant women and to
what extent their clinical practice is consistent with these
guidelines.

Participants and Methods

In December 2010, an electronic questionnaire survey was e-
mailed to 605 members of the European Thyroid Association
(ETA). This was followed by a reminder e-mail in January 2011.
The survey was based on clinical case scenarios, and asked ques-
tions about the clinical practices related to the management of
hypothyroidism and hyperthyroidism in pregnancy. Two authors
(B.V. and K.P.) prepared an initial draft of the survey question-
naire covering key contentious issues on the topic. The draft ques-
tionnaire was piloted amongst the co-authors. Following the pilot
and feedback from all the co-authors, the questionnaire was re-
vised and finalized for wider distribution. The questionnaire con-
tained 12 multiple-choice questions on management of hyperthy-
roidism in pregnancy. Responders were asked to select one (11
questions) or multiple (1 question) answers. However, for most
questions, they were also able to provide their own answer if it was
not included in the questionnaire. A copy of the questionnaire is
available on request from the authors. We previously published
the results on the management of hypothyroidism during preg-
nancy [10], and now report the results on the management of hy-
perthyroidism during pregnancy.

All frequencies were adjusted on a 100% basis excluding the
non-responders. Results are predominantly presented as percent-
ages. A statistical analysis was performed by means of Fisher’s
exact test. All statistical tests were considered statistically signifi-
cant whenever p <0.05.
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Results

Characteristics of the Responders

We received 210 responses from 32 countries. Four-
teen responders were not involved in the management of
thyroid diseases in pregnancy. Six responders were from
non-European countries (3 USA, 1 China, 1 Australia
and 1 not specified), and were not included in the current
analysis. Therefore, responses from 190 responders prac-
ticing in 28 European countries were analysed. Although
the ETA membership database does not distinguish clini-
cian and basic science members, it is estimated that the
responders in this survey represent over 50% of practic-
ing clinician members of the association. Most of the re-
sponders were endocrinologists (90%); the remaining in-
cluded nuclear medicine specialists (4%), surgeons (4%),
general practitioners (1.5%) and general internists (0.5%).

The majority of responders (71.5%) reported that en-
docrinologists managed hyperthyroidism in pregnancy
in their institutions. In the remaining of the responders’
institutions, the condition was managed by endocrinolo-
gists and obstetricians jointly in a multidisciplinary clin-
ic (25%), nuclear medicine specialists (2.5%) or obstetri-
cians (1%).

Treatment of GD in Pregnancy

Responders were asked how they would treat a woman
with newly diagnosed GD wishing to become pregnant
soon. Most responders (78%) reported that they would
treat the patient with ATDs, with a slight preference for
PTU. For a woman with a third relapse of GD and wish-
ing to become pregnant, most responders preferred a de-
finitive treatment (80%) with surgery or radioiodine (**'I)
rather than another course of ATDs; p < 0.0001 as com-
pared to responders’ preferred treatment for a patient
with newly diagnosed GD (table 1).

For an 8-week pregnant woman with a newly discov-
ered GD, the majority (53%) of the responders would treat
with PTU. However, one third of the responders would
treat the woman with PTU in the first trimester, and then
switch to MMI/CMZ (table 2).

Responders used 18 different combinations of tests to
monitor the dose of ATDs during pregnancy. The major-
ity of responders (41%) would measure serum TSH, free
T4 (FT,) and free T (FT3), whilst 27% would measure se-
rum TSH and FT; (fig. 1).

Responders aimed to achieve variable target thyroid
function test results, although the majority (64%) would
aim for a low serum TSH together with an FT, or total T,
(TT,) in the upper end of the normal range (table 3).
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Table 1. Responders’ initial treatment of choice for a 26-year-old woman with newly diagnosed GD and a
34-year-old woman with a third relapse of GD, both wishing to become pregnant soon

Type of treatment First episode of GD  Third relapse of GD
responders, n (%)  responders, n (%)

MMI/CMZ 62 (36.2) 15(8.8)

PTU 72 (42.1) 17 (9.9)

Refer for definitive treatment with surgery before pregnancy 15 (8.8)* 82 (48)

Refer to definitive treatment with '*'I before pregnancy 22 (12.9)* 51(29.8)

Other - 6 (3.5)?

* p < 0.0001 compared to third relapse of GD.
a BT or surgery depending upon patient choice or timing of planned pregnancy (n = 4), MMI/CMZ followed
by surgery (n = 1), previously tolerated ATD (n = 1).

Table 2. Responders’ choice of treatment for a 24-year-old woman with newly diagnosed GD and for a 24-year-
old woman with GTT, both at 8 weeks’ gestation

Type of treatment Newly diagnosed GD ~ GTT
responders, n (%) responders, n (%)
MMI/CMZ 21 (12.3) 11 (6.5)
PTU 90 (52.6) 31(18.3)
PTU in the first trimester, then change to MMI/CMZ 58 (33.9) 28 (16.6)
Follow up without treatment 1(0.6) 85 (50.3)
Other 1(0.6) 14 (8.3)°

4 B-Blocker (n = 1); ® B-blocker (n = 6), miscellaneous (n = 8).

Nearly 90% of the responders would measure the thy-
rotropin receptor antibodies (TRAb) at least once in a
pregnant woman who is being treated with ATDs for GD;
however, the responders’ recommended timings for the
test were variable. In a euthyroid pregnant woman previ-
ously treated with *'T or total thyroidectomy for GD, 20%
of the responders would never measure TRAb during the
pregnancy compared to 11% in women with actively
treated GD; p = 0.026 (table 4).

In a pregnant woman with GD treated with ATDs,
66% of the responders routinely monitored the fetus with
ultrasound scan, whilst 24% carried out fetal ultrasound
monitoring if the mother had TRAb and 10% did not car-
ry out fetal ultrasound monitoring.

Treatment of Gestational Hyperthyroidism

For an 8-week pregnant woman with GTT, more than
50% of the responders would follow up without specific
treatment; however, 41% would treat the woman with
ATDs (table 2).

36 Eur Thyroid J 2012;1:34-40

Treatment of GD during Lactation

For a woman who is lactating and has a relapsed GD,
the majority (68%) of responders would recommend
treatment with ATDs without stopping lactation. How-
ever, 24% of the responders would treat the woman with
ATDs and advise to stop lactation (fig. 2). More respond-
ers preferred MMI/CMZ than PTU (59 vs. 36%).

Discussion

This survey has demonstrated that there is wide varia-
tion in the clinical practice relating to the management
of maternal hyperthyroidism during pregnancy in Eu-
rope. Despite the existence of clinical guidelines [9], the
survey showed inconsistencies in the treatment of women
with GD planning pregnancy, the choice and monitoring
of ATDs in pregnant women, treatment of GTT and the
choice of ATDs in lactating women.

Poppe/Hubalewska-Dydejczyk/
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Fig. 1. Different test responders used to monitor the dose of ATDs
in pregnancy. FT, = Free Ty; FT; = free T3; TSH = thyroid-stimu-
lating hormone; TT; = total Ts; TT, = total Ty. * Twelve different
test combinations (various combinations of TSH, FTy, FT3, TTy,
TT;, Ty uptake and TRAD).

Table 3. Target thyroid function tests that responders aim to
achieve with ATDs in pregnancy

Tests Responders
n (%)
Low TSH and FT, (TT,) in the upper end of the 110 (64.3)
normal range

Low TSH and FT, (TT,) in the normal range 33 (19.3)
TSH and FT, (TT,) in the normal range 22 (12.8)
Low TSH, independent of FT, (TT,) levels 3(1.8)
Other 3(1.8)°

2 Low TSH and high normal FT, (n = 1), depending upon titre
of thyrotropin receptor antibodies (n = 1), miscellaneous (n = 1).

Although prospective studies on the management of
hyperthyroidism in women with hard pregnancy end-
points are scarce it is generally accepted that optimum
treatment of overt maternal hyperthyroidism is impor-
tant for positive pregnancy outcomes [1, 9, 11]. For a wom-
an with newly diagnosed GD and planning pregnancy,
most responders would initiate ATDs, with a slight pref-
erence for PTU over MMI/CMZ. Although overt mater-
nal hyperthyroidism itself may increase the risk of con-

Survey on Hyperthyroidism in
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Fig. 2. Responders’ recommendations for a 30-year-old woman
who is 3 months postpartum, lactating and has a relapse of GD.
* Follow-up without treatment (n = 1), PTU once daily and dis-
carding milk produced in 6 h after the dose (n = 1), PTU and con-
tinue lactation as long as the dose is <300 mg daily (n = 3), stop
lactation and I (n = 1), and miscellaneous (n = 7).

genital malformations in the fetus [12], there is increasing
evidence for an association between MMI/CMZ use in
early pregnancy and rare ‘embryopathy’ 7, 11, 13]. There-
fore, it is interesting to note that over one third of the re-
sponders would prescribe the drug for the woman con-
templating pregnancy.

Although the recent ATA guidelines support the use
of MMI/CMZ in such a situation and recommend chang-
ing MMI/CMZ to PTU once the pregnancy is confirmed
[11], it remains unproven if this approach is adequate to
prevent MMI/CMZ-associated embryopathy. Therefore,
not surprisingly, for a woman with relapsed GD and plan-
ning pregnancy, most responders preferred a ‘definitive’
treatment with surgery or '*'I before pregnancy. I is
widely used for the treatment of hyperthyroidism, and
the average dose of 10 mCi (370 MBq) used does not lead
to an impaired gonadal function. However, it is recom-
mended to avoid conception for 6 months after the ad-
ministration of *'I [14]. The choice of *'I as treatment
thus also depends on the urgency of the pregnancy wish.
However, prospective pregnancy outcome data on the op-
timal treatment in this setting are still lacking.

In view of the association between fetal exposure to
MMI/CMZ during early gestation and embryopathy,
both the Endocrine Society and the ATA guidelines rec-
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Table 4. Responders’ recommendations for the measurement of TRAb during pregnancy in a woman with GD
on ATDs and in a euthyroid pregnant woman previously treated with 31 or total thyroidectomy for GD

Timing of measurement

GD on ATDs
responders, n (%)

Euthyroid GD after
previous '

or thyroidectomy
responders, n (%)

No (never)
Yes, in each trimester
Yes, in the first trimester and third trimester

Yes, in the first, and if positive in the third trimester

Yes, in the third trimester
Other

19 (11.2)* 35 (20.5)
29 (17.1) 17 (9.9)
25 (14.7) 21 (12.3)
71 (41.8) 68 (39.8)
23 (13.5) 26 (15.2)
3(1.7) 4(2.3)0

* p =0.026 compared to euthyroid GD after previous *'I or thyroidectomy.

 Second trimester (n = 1), yes, trimester unspecified (n = 1), miscellaneous (n = 1).

b Second trimester (n = 1), first trimester and if positive in each trimester (n = 1), depending upon the time
lapse between !*!I/surgery and pregnancy (n = 1), miscellaneous (n = 1).

ommend PTU as the ATD of choice in the first trimester
[9, 11]. In accordance with these guidelines, only 12% of
the responders would prescribe MMI/CMZ for a woman
diagnosed with GD in the first trimester. Although PTU
has not been convincingly shown to be associated with
embryopathy, this drug has been shown to be associated
with rare severe liver failure [8]. Therefore, the recent
ATA guidelines state that consideration should be given
to switch from PTU to MMI after the first trimester [11];
however, this approach is yet to be proven beneficial by
well-designed clinical studies. In our survey, only one
third of the responders followed this approach, and de-
spite the risk of severe liver failure with PTU, more than
one half of the responders preferred to use the drug for
treating GD throughout the pregnancy.

Responders of this survey used many different test
combinations to monitor the dose of ATDs in pregnancy.
This discrepancy between responders could in part be
due to availability of different thyroid function tests in
the different institutions. It is interesting to note that
about 1 in 10 responders used serum FT, (with or without
FT;) without serum TSH for monitoring although some
studies, but not all, have questioned the accuracy of the
free T, assays during pregnancy [15, 16]. Furthermore,
over 60% of the responders included FT5/TTj for titrating
the dose of ATDs; however, some studies suggest that this
approach could lead to overtreatment resulting in fetal
hypothyroidism [17]. The overall goal of therapy is to
control maternal hyperthyroidism as early as possible,
with the lowest possible dose of ATDs (avoiding fetal hy-
pothyroidism) to maintain thyroid function ata ‘high eu-

38 Eur Thyroid J 2012;1:34-40

thyroid’ level, reflected by a FT; at the upper limit of the
non-pregnant reference range [9, 11]. This may lead to low
or undetectable TSH levels; however, suppressed TSH lev-
els do not appear to be associated with adverse pregnancy
outcomes [3]. Consistent with the guidelines, the major-
ity (64%) of responders in this survey would aim for low
TSH and FT, at the upper end of the reference range in
these patients [9].

The measurement of TRAb in pregnant women with
hyperthyroidism is useful in confirming the diagnosis of
GD as well as predicting the risk of fetal hyperthyroidism
(1, 18]. The published guidelines have highlighted the im-
portance of measuring TRAb in pregnant women with
hyperthyroidism [9, 11]. For pregnant women with GD
on ATDs, these guidelines recommend measuring TRAb
in the late second trimester or in the third trimester. Most
responders (89%) of our survey would measure TRAb
during pregnancy in these women; however, in contrast
to the guidelines, the majority (74%) would initially mea-
sure these during the first trimester. For euthyroid preg-
nant women with GD previously treated with 13! or thy-
roidectomy, the European guidelines recommend mea-
suring TRADb in the first trimester and repeating it in the
third trimester if the test is positive in the first trimester
[19]. In contrast, the Endocrine Society guidelines recom-
mend measuring TRADb at the end of the second trimester
[9], and similarly the ATA guidelines at 20-24 weeks’ ges-
tation [11]. Most responders (80%) of this survey would
measure TRAbD in these women, and the majority (65%)
would initially measure this in the first trimester, in line
with the European guidelines [19]. Even if these women
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are biochemically euthyroid, they may still be producing
TRAD, which may pass through to the fetus resulting in
fetal hyperthyroidism. Therefore, it is of concern that
over 1 in 5 responders do not measure TRAD in these
women, potentially leading to failure in diagnosing fetal
or neonatal hyperthyroidism.

It has been recommended that fetal surveillance with
repeated ultrasounds should be performed in women
who have uncontrolled hyperthyroidism and/or women
with persistently elevated TRAb during pregnancy [9, 11].
Consistent with these guidelines, about two thirds of the
responders in this survey monitored the fetus with ultra-
sound scan and a further 1 in 4 responders would do an
ultrasound in the presence of TRAb; however, 1 in 10 re-
sponders would never carry out fetal ultrasound. This
heterogeneity in the clinical practice may be related to the
variable availability of experienced ultrasonographers in
different centres.

GTT is often less severe as compared to GD and is
a self-limiting condition [20]. The Endocrine Society
guidelines suggest that only few women with severe cases
of hyperemesis gravidarum associated with overt bio-
chemical and clinical hyperthyroidism will require treat-
ment [9], and the recent ATA guidelines recommend
against using ATDs in GTT [11]. It is therefore remark-
able that over 40% of the responders of this survey would
treat this condition with ATDs. The setting of this survey
does not allow exploring the rationale for this response;
it is possible that the responders interpreted the severity
of GTT variably and some of them may have intended to
treat only for a short period. About 4% of the responders
in our survey recommended using (3-blockers to control
symptoms of hyperthyroidism in GTT. The data in the
literature seem to be reassuring when a 3-blocker is used
for a short period in pregnancy; however, if a long-term
treatment with a 3-blocker is needed, close fetal growth
monitoring is advisable because of a possible association
between the drug used in pregnancy with intrauterine
growth restriction [21].

Our survey has highlighted the lack of consensus in
the use of ATDs in women who are breast-feeding. It is
noteworthy that about 25% of the responders would rec-
ommend stopping lactation when they use ATDs in a lac-
tating woman. This is in contrast to the recommenda-
tions of both the Endocrine Society and the ATA guide-
lines [9, 11], and several studies showing minimal risk to
the infants provided that the lactating mothers are treat-
ed with moderate doses of ATDs (PTU <300 mg/day or
MMI/CMZ 20-30 mg/day) [6, 9, 11, 22]. Furthermore,
despite the recently highlighted association between PTU

Survey on Hyperthyroidism in
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and severe liver injury, about one third of the responders
preferred PTU to treat GD in a lactating woman. This
practice is not consistent with the recent ATA guidelines,
which have recommended MMI as the preferred ATD for
a lactating woman [11], although it should be mentioned
that this survey was performed before the ATA guidelines
were published.

The limitations of our survey are: (a) most of the re-
sponders were endocrinologists and none were obstetri-
cians, although one fourth of the responders reported
managing hyperthyroidism in pregnancy together with
obstetricians in a multidisciplinary setting, (b) only ETA
members were included, and (c) heterogeneity in the
health and social care in the different European coun-
tries. All these factors could have potentially influenced
the results of our survey.

In conclusion, this survey has shown that the manage-
ment of hyperthyroidism in pregnant women is far from
being uniform in Europe. This disparity in the clinical
practice also reflects the limited evidence in this field and
the need for further studies.
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