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Prevalent Practices of Thyroid Diseases During Pregnancy Among
Endocrinologists, Internists and General Practitioners
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Background: Maternal thyroid disease in pregnancy is associated with adverse impact on both mother and fetus. Both the American
thyroid association and the endocrine society have recently published guidelines for the management of thyroid disease in pregnancy.
Objectives: The objective of this survey was to assess and compare the current practices of various East-Asian physicians in the screening
and management of thyroid disease in pregnancy.
Materials and Methods: Completed survey questionnaires were collected from 112 physicians of six East-Asian countries. The survey was
based on clinical case scenarios, asking questions about the clinical practices related to diagnosis and management of thyroid disease
during pregnancy. Reponses from 76 endocrinologists and 33 internists and general practitioners (generalists) were analyzed.
Results: There were minor differences in treatment preferences for Graves’ disease in pregnancy and tests to monitor antithyroid
drugs between endocrinologists and generalists; the major difference being targeted free thyroxin, and also thyroxin, depicted in the
upper end of normal range, by the majority of endocrinologist and within the normal range, by generalists. Compared to generalists,
endocrinologists perform more targeted screening and are more familiar with its risk factors. Predominantly, endocrinologists increase
levothyroxine dose in hypothyroid women, upon confirmation of pregnancy and also indicate full dose in a pregnant woman, diagnosed
with overt hypothyroidism, and treat thyroid peroxidase antibody positive or negative pregnant women with thyroid stimulating
hormone (2.5 - 5 mU/L), as compared to generalists.
Conclusions: There is wide variation in the clinical practices of screening and management of thyroid disorders during pregnancy in
East-Asia, with many clinicians, in particular general practitioners, not adhering to clinical practice guidelines, unfortunately.
Keywords: Thyroid; Guideline; Pregnancy; General Practitioners

1. Background
Alterations in maternal thyroid hormone secretion
are common in pregnancy. Both hyper- and hypothyroidism during pregnancy are associated with several
adverse outcomes, in both mother and fetus (1, 2). Optimal treatment of maternal thyroid dysfunction is important, to achieve a successful pregnancy outcome (2,
3). Despite the publication of the latest two guidelines
by the American Thyroid Association (ATA) and the Endocrine Society (ES) for the management of thyroid
diseases, in pregnancy (3, 4), the proportion of clinicians following these guidelines in their routine clinical practice is unknown; however, it is unclear whether
practices of clinicians differ among endocrinologists,
internists and general practitioners (GPs). Patients with
thyroid disorders are managed by both endocrinologists and general practitioners and may be more optimally managed with the guidance of specialists. Recent

surveys have been published on the management of
hypo- and hyperthyroidism during pregnancy, involving 321 Asian endocrinologists from 21 Asian countries,
which indicated a high accordance of the management
to the recent ATA guidelines, despite wide variation in
management between individuals (5, 6).

2. Objectives
The present study was undertaken to compare the practices of endocrinologists and generalists in the management of thyroid dysfunction in pregnancy, considering
the latest guidelines of ATA and ES.

3. Materials and Methods
During the November 13 - 16, 2013 meeting of the Asean
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federation of endocrine societies (AFES) in Jakarta, Indonesia, questionnaires were distributed to endocrinologists, internists and general practitioners (GPs) attending the meeting. The survey questionnaire was based on
clinical case scenarios, posing questions about the clinical practices related to screening for thyroid dysfunction
and the management of hypothyroidism and hyperthyroidism in pregnancy. The survey questionnaire has been
validated by previous studies in Europe (7). In total, there
were 25 multiple choice questions on the screening of
thyroid function and management of hyper- and hypothyroidism, during pregnancy. The responders were allowed to provide their own answer, if it was not included
in the questionnaire choices given.
All frequencies were adjusted on a 100% basis, excluding
the non-responders and the results have been predominantly presented in the text and tables, as percentages,
rounded up to a whole number. To compare the distribution of responders between group 1 (endocrinologists)
and group 2 generalists (internists + GPs), the chi-square
for goodness - of - fit test was used (Tables 1 to 6). Two sample proportion tests were used for comparison of propor-

tions of the correct answers between endocrinologists
and generalists (Figure 1).
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Figure 1. Percentage of Responders Recommending Treatment for Various Outcomes Following Thyroid Screening in Pregnancy; ■ Endocrinologists, □ Generalists. Two sample proportion tests were used to compare
the proportion of correct answers between two groups. * P < 0.012, † P <
0.001.

Table 1. Treatment Options in a Woman Diagnosed With Graves’ Disease a
Recommendation

Seeking pre-pregnancy counseling
PTU
MMI (CMZ)
Refer for definitive treatment with surgery before pregnancy
Refer for definitive treatment whit radioiodine before pregnancy
At 8 weeks of pregnancy
PTU
PTU in the first treatment, then MMI (CMZ)
MMI (CMZ)

43

Isolated hypothyroxinemia

a Abbreviations: CMZ, Carbimazole; MMI, Methimazole; PTU, Propylthiouracil.

Responders, %
Endocrinologists
Generalists
43
49
4
4

55
45
---

58
33
9

39
51
9

P Value
0.009

< 0.001

Table 2. Different Tests Responders use to Monitor Antithyroid Drugs Dose in Pregnancy and Targeted Thyroid Hormone Values a
Responders, %
Tests
Endocrinologists
Generalists
Tests use to monitor b
TSH and FT4
43
51
TSH , FT4 and FT3
30
34
FT4 alone
14
9
TSH, TT4, TT3
4
3
TSH and TT4
5
3
Others
4
0
Targets c
Low TSH and FT4 (or TT4) in the upper end of normal range
71
26
TSH and FT4 (or TT4) in the normal range
22
53
Low TSH and FT4 (or TT4) in the normal range
5
6
Others
2
15

a Abbreviations: FT3, Free Triiodothyronine; FT4, Free Thyroxin; TSH, Thyroid Stimulating Hormone; TT3, Total Triiodothyronine; TT4, Total Thyroxin.
b P = 0.115, compared to endocrinologist.
c P = 0.001, compared to endocrinologist.
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Table 3. Responders’ Recommendations for Treatment or Follow up of an 8 Weeks Pregnant Woman With Possible Gestational Thyrotoxicosis a
Responders, %

Recommendation

Endocrinologists

Generalists b

16

15

45

43

32

36

3

6

4

0

Follow up, no treatment
PTU in the first trimester, then change to MMI/CMZ
PTU
MMI/CMZ
Others
a Abbreviations: CMZ, Carbimazole; MMI, Methimazole; PTU, Propylthiouracil.
b P = 0.015, compared to endocrinologist.

Table 4. Responders’ Recommendations for a Postpartum Lactating Woman With Graves’ Hyperthyroidism a
Recommendation

Responders, %
Endocrinologists

Generalists b

61

57

22

20

10

12

5

11

2

0

Start MMI/CMZ and continue lactation
Start PTU and continue lactation
Start MMI/CMZ and stop lactation
Start PTU and stop lactation
Others

a Abbreviations: CMZ, Carbimazole; MMI, Methimazole; PTU, Propylthiouracil.
b P = 0.040, compared to endocrinologist.

Table 5. Starting Dose of Levothyroxine in a Pregnant Woman Diagnosed With Overt Hypothyroidism at 12 Weeks Gestation a
Starting dose of L-T4
Start on a small dose (e.g. 25 - 50 μg daily)
Start on a full dose (e.g. 100 - 125 μg daily)
Start on a dose based on pregnancy adopted body weight
Start for a few days on a double dose (e.g. 200 μg daily), followed
by a dose based on pregnancy adapted body weight
Start on a dose based on pre-treatment TSH level

Responders, %
Endocrinologists

Generalists b

23

53

33

3

23

17

18

20

3

7

a Abbreviations: L-T4, Levothyroxine; TSH, Thyroid Stimulating Hormone.
b P = 0.001, compared to endocrinologist.
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Table 6. Different Tests Responders use to Monitor Levothyroxine Dose and to Screen Thyroid Dysfunction in Pregnancy a
Tests

Responders, %
Endocrinologists

Generalists

Monitor T4 dose

P Value

< 0.001

TSH alone

25

3

TSH, FT4

25

53

TSH, FT4, FT3

15

30

TSH, FT4, TT3

6

3

TSH and TT4

12

7

Trimester specific TSH ranges

17

4

Screen pregnant women

< 0.001

TSH alone

18

18

FT4

1

9

TT4

0

1

TSH and FT4 or TT4

60

61

FT3 or TT3

0

9

TSH and thyroid antibodies

21

2

Urinary iodine excretion

0

0

a Abbreviations: FT3, Free Triiodothyronine; FT4, Free Thyroxin; T4, Thyroxin; TSH, Thyroid Stimulating Hormone; TT3, Total Triiodothyronine; TT4,
Total Thyroxin.

4. Results
4.1. Characteristics of Responders
We received 112 responses from eight countries. Five responders were not involved in the management of thyroid diseases in pregnancy and were not included in the
current analysis. Therefore, responses from 107 responders were analyzed. There were 74 (69%) endocrinologists
and 33 (31%) internists and general practitioners. The
countries included: Indonesia, Philippines, Malaysia, Singapore, India, Thailand, Sri Lanka and Myanmar.

4.2. Management of Hyperthyroidism in Pregnancy

Physicians were questioned about the treatment of
thyrotoxicosis in a 26-year-old woman, newly diagnosed
with Graves’ disease, who wishes to become pregnant.
Responders suggested methimazole (MMI)/carbimazole
4

(CMZ), propylthiouracil (PTU), surgery or radioiodine
treatments (Table 1). Only 8% of endocrinologist recommended ablative treatment before pregnancy, 4% surgery
and 4% radioiodine therapy. The reminder, 92% of endocrinologists and all generalists, would treat this case with
antithyroid medications. Compared to endocrinologists,
generalists use PTU more than MMI, the difference was
statistically significant (P <0.001).
Regarding the treatment of thyrotoxicosis, in a 24
-year-old pregnant woman newly diagnosed with
Graves’ disease at 8 weeks of pregnancy, 91% of participants preferred treatment with PTU, of these, 33% of
endocrinologists and 51% of generalists switched to
MMI/CMZ in the second trimester (Table 1); more endocrinologists (58%) used PTU throughout pregnancy, as
compared to generalists (39%).
There was inconsistency in responders’ recommendations on which test to use to monitor the dose of antithyInt J Endocrinol Metab. 2016;14(1):e29601
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roid drugs; 43% of endocrinologists and 51% of generalists chose thyroid stimulating hormone (TSH) and free
thyroxin (FT4) measurement, respectively; 30% and 34%
preferred TSH, FT4 and free triiodothyronine (T3), respectively; and 14% and 9% used FT4 alone, respectively. Very
few remaining responders used the total forms of thyroid hormones or other combinations. However, the differences between the responses of both groups were not
significant (Table 2).
When asked “What are the targeted thyroid test results
you aim to achieve with antithyroid drugs in pregnancy?”, 71% of endocrinologists and 26% of generalists aimed
to attain low serum TSH and FT4 (or total T4) in the upper
end of the normal range (P <0.001); however, 53% of generalists and 22% of endocrinologists aimed to maintain
serum TSH and FT4 (or total T4) within the normal range.
The remainder used other combinations (Table 2).
Responders were asked about the treatment of a
24-year-old, 8 week pregnant woman with nausea, vomiting, weight loss and palpitation, who had negative thyroid antibodies and thyroid function tests in the hyperthyroid range. Nearly 77% of endocrinologists and 79%
of generalists preferred treatment with PTU (Table 3); of
these, 45% and 43% would change to MMI/CMZ after first
trimester, respectively.
Forty-six percent of endocrinologists and 41% of generalists did not routinely check TSH receptor antibodies (TRAb) in pregnant women with Graves’ disease,
treated with antithyroid drugs. The remainder would
check TRAb in the first trimester and of these, 32% of
endocrinologists and 19% of generalists would repeat
TRAb measurement in the third trimester only, if it was
positive in the first trimester.
Participants were then asked whether they would recommend treatment or follow up of subclinical hyperthyroidism in pregnancy. About 72% of endocrinologists
and 79% of generalists preferred follow up, while the rest
chose treatment (Figure 1).
Responders’ approaches to ultrasonography monitoring of fetus in antithyroid treated pregnant Graves’ disease varied greatly. Nearly 72% of endocrinologists and
56% of generalists routinely monitor the fetus with ultrasound scan, while 18% and 25%, respectively, would do
so, only when the mother is positive for TRAb, and the remainders indicate no ultrasound monitoring.

4.3. Management of Postpartum Hyperthyroidism
There was inconsistency in responders’ recommendations on how to manage a postpartum lactating woman
with relapse of Graves’ hyperthyroidism. Eighty-one percent of endocrinologists and 77% of generalists would
start antithyroid medication (61% and 57% preferring
MMI, respectively) with continuing lactation; however,
17% and 23%, respectively, would start antithyroid drugs
and suggest stopping lactation, the difference being significant (P = 0.040) (Table 4).
Int J Endocrinol Metab. 2016;14(1):e29601

4.4. Treatment of Hypothyroidism in Pregnancy
Physicians asked what dose of levothyroxine (L-T4)
would they start, for a 24-year-old, 12-week pregnant
woman with overt hypothyroidism, suggested variable
doses for T4 replacement. Although most endocrinologists recommended starting on a full replacement dose,
empirically or based on pregnancy adapted body weight
(Table 5), only 20% of generalists agreed, of whom 53%
would start with lower dose of L-T4 (P < 0.001).
Although the majority of responders would not endorse abortion in overt hypothyroid patient, in the late
first trimester, 7% of endocrinologists and 13% of generalists would recommend it.
There was inconsistency in responders’ recommendations on how to adjust the dose of L-T4 in a hypothyroid
woman planning pregnancy. About 52% of endocrinologists and 80% of generalists would first check thyroid
function tests before adjusting the dose. Nearly 33% and
14%, respectively, would recommend increasing the dose
of L-T4 by 30%- 50% as soon as pregnancy is confirmed,
while 15 and 6% respectively, would increase (L-T4) dose,
by two tablets per week, as soon as pregnancy is confirmed, P < 0.001 (Supplement 1).
There was more inconsistency regarding tests chosen to
monitor the dose of (L-T4) in pregnancy among endocrinologists, compared to generalists. Eighty-three percent
of the latter group used TSH + FT4 or TSH + FT4+ FT3 for
this purpose (Table 6), indicating that generalists choose
more tests to monitor the dose of L-T4, as compared endocrinologists (P < 0.001).
The results of targeted thyroid function test that responders aimed to achieve with L-T4 in pregnancy were
also inconsistent, although the majority of responders
(63%) aimed at keeping TSH < 2.5 mU/L in the first trimester and < 3 mU/L in later trimesters (57% endocrinologists
and 50% generalists), 32% and 27% targeted TSH and FT4
within trimester-specific reference ranges, and 10% and
23% targeted TSH and FT4 within laboratory reference
ranges, for endocrinologists and generalists, respectively,
P = 0.001 (Supplement 3).

4.5. Screening Pregnant Women for Thyroid Dysfunction

For no systematic screening, targeted screening of
pregnant women at high risk of thyroid dysfunction
and universal screening of all pregnant women, endocrinologists voted 11, 73 and 16%, respectively, while the corresponding values for generalists were 21, 52 and 29% (P
<0.001). Endocrinologists were more familiar with risk
factors used for carrying out targeted screening of pregnant women for thyroid dysfunction, compared to generalists (Supplement 2).
Responders’ timing for screening thyroid function in
pregnancy varied: 54% of endocrinologists and 50% of
generalists were supported screening during the first antenatal visit, while 28% and 23% during a pre-pregnancy
5

Azizi F et al.
visit, respectively; 16% and 23% did not have specific timing, respectively. Table 5 shows tests used for screening
pregnant women for thyroid dysfunction. About 60% of
both groups use TSH and FT4 or TT4. More endocrinologists than generalists order thyroid antibodies (P <0.001).
Responders were asked whether they would routinely repeat thyroid function tests during the pregnancy, if the
initial screening was normal: 50% of endocrinologists
and 69% of generalists would routinely repeat the tests in
later pregnancy, while 17% and 23% would repeat only in
the presence of thyroid antibodies, whereas 17% and 8%,
respectively, would not repeat.
When endocrinologists and generalists were asked
when they would start L-T4 replacement, following the
screening, they indicated the following criteria, respectively: 53% and 36% would start at a TSH above the trimester-specific reference range; 1% and 11% at a TSH above
the population reference range; 325 and 39% at a TSH >
2.5 mU/L; 10% and 11% at a TSH > 5 mU/L, and 4% and 3% at a
FT4 below the trimester-specific reference range.
Responders’ approaches to various outcomes of
screening thyroid function in pregnancy differed (Figure 1): 43% of endocrinologists and 18% of generalists
would treat isolated hypothyroxinemia (P = 0.012); 52%
and 53% would treat isolated positive thyroid antibodies with normal TSH, respectively; 61% and 49% would
treat TSH level >2.5 (and < 5 mU/L) with positive thyroid
antibodies (P < 0.001), respectively, and 49% and 11%,
would treat TSH levels > 2.5 (and < 5 mU/L), with negative antibodies and no other thyroid disease, respectively (P < 0.001).

5. Discussion

The present study compares, for the first time, current
clinical practices in the management of thyroid disease
in pregnancy, between endocrinologists and generalists
of East Asia. Generally, there was a high degree of consistency between clinical practices of East Asian physicians
and the ATA and ES guidelines (3, 4), conforming more
closely to the practices of endocrinologists than generalists. In all issues, except one, there were significant
differences in clinical approaches between generalists
and specialists.
Maternal hyperthyroidism, diagnosed in pregnancy,
must be corrected, because it has detrimental effects on
both mother and fetal health (8, 9). Concerning probability of PTU hepatotoxicity (10) which limits its use
as the first line treatment of hyperthyroidism and the
teratogenic effect of MMI (11), ATA and ES recommend
PTU during the first trimester, followed by MMI from the
second trimester. In the present survey, although most
responders follow the guidelines, there is significant discrepancy between subspecialists and generalists, especially regarding shifting therapy from PTU to MMI after
the first trimester, which may be due to their own clinical
concerns in switching drugs based on the ES suggestions.
For preconception counseling of a Graves’ patient, ATA
6

(3) recommends the use of MMI/CMZ and change to PTU,
once the pregnancy is confirmed (3). However, whether
this approach would prevent MMI/CMZ associated embryopathy is not clear. Despite the significant differences
to this approach, between generalists and subspecialists,
most responders suggest drug therapy. Nevertheless, the
majority of responders in both groups, especially generalists, would prefer to start with PTU.
Almost half of the responders monitor antithyroid
drug treatment with TSH and FT4 and one third with TSH,
FT4 and FT3, with no significant difference between the
two groups. In addition, most endocrinologists target
low TSH and FT4 (or TT4) in the normal range, during such
therapy, which is also considered as good practice, since
guidelines recommend TSH and FT4, as the main tests for
such monitoring and advise to aim for FT4 in the upper
end of the normal range, during antithyroid therapy in
pregnancy (3, 4). However, it is distressing that 22% of
endocrinologists and 53% of generalists target normal
range for serum TSH and FT4 concentrations, since this
approach may increase the chance of fetal goiter and hypothyroidism (12).
During the first half of pregnancy, differentiation of
Graves’ disease and gestational thyrotoxicosis may be difficult. The presence of clinical evidence of autoimmunity, typical goiter and elevated TRAb support the diagnosis
of Graves’ disease, while severe nausea, vomiting, weight
loss and palpitation, along with negative thyroid antibodies favor gestational thyrotoxicosis (13). In most cases
of gestational thyrotoxicosis, no treatment is indicated,
and this approach is followed only by 16% of endocrinologists and 15% of generalists, most of whom, unfortunately,
preferred treatment with antithyroid medications, with
significant discrepancy between the two groups (Table 3).
In a recent survey, 40% of East Asian endocrinologists just
followed the pregnant women without intervention and
55% chose antithyroid therapies, with PTU preference (6).
Routine measurement of TRAb, in a pregnant hyperthyroid woman under antithyroid drug therapy, is recommended by major professional endocrine organizations (3, 4). Increased serum TRAb, detected in up to 95%
of hyperthyroid pregnant women, is a risk for fetal and
neonatal hyperthyroidism and lack of treatment will increase fetal and neonatal morbidity and mortality (14).
However, 46% of endocrinologists and 41% of generalists
indicated that they do not routinely check TRAb, mainly
due to lack of availability of this test.
There are also significant differences in the management of hyperthyroidism in a postpartum lactating
woman, between generalists and specialists. The ATA and
ES both recommend treating a lactating hyperthyroid
woman with MMI, due to PTU hepatotoxicity (15). It has
been shown that MMI therapy, up to 30 mg daily, does not
cause any alterations in thyroid function or the mental or
physical development of infants, breast-fed by lactating
hyperthyroid mothers (16, 17). It is unfortunate that 15%
of endocrinologists and 23% of generalists recommend
Int J Endocrinol Metab. 2016;14(1):e29601
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stopping lactation during treatment with antithyroid
drugs. The results of the recent survey, on the management of hyperthyroidism in pregnancy, by East Asian
endocrinologists, were similar to opinions of endocrinologists in the current survey, except for the targeted
thyroid hormone value during antithyroid treatment, as
previously mentioned (6).
Universal screening for thyroid dysfunction in pregnant women has been intensely debated in recent years
(18, 19). Although several studies have shown that the targeted case-finding approach misses a significant proportion of pregnant women with thyroid dysfunction (19,
20), both the ATA and ES recommended targeted screening in pregnancy (3, 4). The association of mild maternal
thyroid hormone deficiency in pregnancy with impaired
neuropsychological development of the offspring (21)
and adverse obstetric outcomes has been reported (22).
Only one randomized controlled trial suggests that identification of mild thyroid hormone deficiency in low-risk
pregnant women, by screening and treatment with L-T4,
may reduce obstetric complications (18). In the present
survey, most endocrinologists and half of the generalists, or their institutions, perform targeted screening of
only the high-risk group, in accordance with ATA and ES
recommendations. It is, however, unfortunate that 21% of
generalists and 11% of endocrinologists do not carry out
any systematic screening. In addition, endocrinologists
were more familiar with risk factors for targeted screening than generalists.
Half of the generalists and 54% of endocrinologists reported that they screened thyroid function during the
first antenatal visit, and 23% and 28%, respectively, would
do so during the first pre-pregnancy visit. One could argue that the identification and treatment of hypothyroidism in the first antenatal visit may be too late to prevent
any associated adverse effects. However, implementing
systemic screening of thyroid function in all women
planning pregnancy would be an enormous challenge,
especially for the developing countries of Asia.
Maternal hypothyroidism diagnosed in pregnancy
should be treated (3, 4), because maternal thyroid hormones play an important role in early fetal neurological development (21). In this survey, most endocrinologists initiated full replacement dose of L-T4 for pregnant
women newly diagnosed with overt hypothyroidism;
however, 53% of generalists started on a small dose of
L-T4. It is unfortunate that 7% of endocrinologists and 13%
of generalists would recommend the option of abortion
in overt hypothyroid patients, despite the absence of any
published study to support such a practice. It has been
reported that IQs of children, whose mothers had been
hypothyroid during early pregnancy, were normal and
similar to those of their siblings, who had not been exposed to maternal hypothyroidism in utero (23). In another study, treatment of maternal hypothyroidism did
not improve IQ or impaired cognitive function in 3-yearold offspring (24).
Int J Endocrinol Metab. 2016;14(1):e29601

Most hypothyroid women need an increased dose of
L-T4, from very early pregnancy (25, 26). Indeed, about 25%
of women on L-T4 replacement, at their first antenatal
visit, show biochemical evidence of under replacement
(19), which may be prevented by optimizing the L-T4 dose
before pregnancy (27). In the present study, 48% of endocrinologists (and only 20% of generalists) would advise
women to increase the dose of L-T4, either by 30% - 50%
or by two tablets per week, as soon as pregnancy is confirmed, according to previous recommendations (3, 4,
28). The rest of the responders would check thyroid function, as soon as pregnancy is confirmed.
Regarding the targeted thyroid function for pregnant
hypothyroid women, 89% of endocrinologists and 77% of
generalists aimed to achieve TSH and FT4 within the trimester-specific reference range or TSH < 2.5 mU/L in the
first trimester and < 3 mU/L in later trimesters, as recommended by current guidelines (3, 4).
More endocrinologists than generalists would treat
TPOAb positivity, with TSH between 2.5 - 5.0 mU/L. Roughly, half of the two groups of physicians would treat isolated TPOAb positivity. There is growing evidence on the
association between thyroid autoimmunity and adverse
obstetric outcomes, such as miscarriage (29), recurrent
pregnancy loss (30), preterm delivery and low birth
weight (31). Almost half of endocrinologists and 11% of
generalists treat TPOAb negative with TSH 2.5 - 5 mU/L, a
practice not in line with guidelines, which do not recommend L-T4 for these pregnant women (3, 4), underlining
the need for further studies.
There is a lack of consensus on the definition and management of isolated maternal hypothyroxinemia (32). A
large observational study has failed to show an association
between maternal hypothyroxinemia and adverse obstetric outcomes (33). However, the prospective, nonrandomized Generation R study reported increased risk of lower
communication development in children, born to women
with isolated hypothyroxinemia (34). Although the majority of the responders practice in accordance with guidelines recommending, against the treatment of maternal
hypothyroxinemia in pregnancy, it is remarkable that
nearly 43% of endocrinologists reported that they would
treat isolated maternal hypothyroxinemia.
In the published surveys on the management of thyroid dysfunction in pregnancy (5, 6), the investigations
were performed in endocrinologists, either by internet
or during AFES 2013, in Jakarta and in 21 countries from
different Asian regions. The current survey presents a
comparison of protocols between endocrinologists and
generalists and covers physicians from eight eastern and
southern Asian countries, revealing wide differences in
the practice of specialists and generalists. The practices
of Asian endocrinologists, in both surveys, were similar.
The present study, which provides a snapshot of current practices among endocrinologists and generalists
in the management of thyroid disease during pregnancy in East-Asia, is unique in demonstrating potentially
7
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important differences between the views of sub specialists and generalists on this issue. Similar studies, in other countries, were conducted only among specialists,
without any comparison with generalists, as the first
line medical care providence. Previous studies have also
reported differences in clinical approaches between
generalists and specialists, with regard to treating several common conditions (35-38). The results emphasize
that many clinicians, in particular generalists, do not
adhere to up to date clinical practice guidelines, an important issue that should be considered in continuing
education of professional societies.
This study has several limitations. First, the number of
participants in this study is small. Second, the responders may not represent all physicians of East-Asian countries and hence, the results are not generalizable, because of the possible selection bias of those who chose
to respond, although we could not calculate response
rate. Third, variation in the prevailing clinical practices
in different countries could have influenced the overall results of the survey. Also, within each group, especially generalists, different backgrounds, age and age of
graduation or other confounders have not been considered. It is also not clear whether the results reflect the
physicians’ actual practices or are influenced by selective recall, or their desire to give the “correct” answer,
as previous studies have highlighted the substantial discrepancies between physicians’ self-reported practices
and actual performance (35, 39). Finally, it is necessary
to emphasize that this study did not compare patient
outcomes, or any measure of cost-effectiveness between
generalists and specialists, limiting only to their selfdescribed practices, however this is beyond the scope of
this study.
These results indicate that, for optimal management
of patients with certain diseases, for which practices are
evolving rapidly, especially in high risk groups, such as
pregnant women, it would be better to include consultation or continuing involvement of specialists. However,
in the current climate of aggressive cost reduction, surveying improvements in outcomes and cost-effectiveness
are definitely required to support this conclusion. It is
also necessary to develop and implement strategies that
will increase physician knowledge on thyroid and pregnancy among generalists and subspecialists, so that their
practice patterns would adhere more closely to the published guidelines.

grammar and syntax of the manuscript and Ms. Tahereh
Fakhimi Ata for secretarial assistance.

Authors’ Contributions
Ladan Mehran: Analysis and writing; Atieh Amouzegar: Writing; Shahram Alamdari: Writing; Imam Subetki:
Writing; Navid Saadat: Writing; Siamak Moini: Writing;
Farzaneh Sarvghadi: Writing.

References
1.
2.
3.

4.

5.
6.
7.

8.
9.
10.

11.
12.

13.
14.
15.

Acknowledgements

16.

The authors thank all respondents for completing the
questionnaire. The authors are indebted to the assistance
of the Merck-Serono Co., in particular Gernot Beroset,
Prafira Kuswardhani and Wiwi Feriyanti, for the distribution and collection of survey questionnaires during the
AFES-2013 meeting, in Jakarta. We also wish to acknowledge Ms. Niloofar Shiva for critical editing of English

17.

8

18.

19.

Krassas GE, Poppe K, Glinoer D. Thyroid function and human reproductive health. Endocr Rev. 2010;31(5):702–55.
Burman KD. Controversies surrounding pregnancy, maternal
thyroid status, and fetal outcome. Thyroid. 2009;19(4):323–6.
Stagnaro-Green A, Abalovich M, Alexander E, Azizi F, Mestman J,
Negro R, et al. Guidelines of the American Thyroid Association
for the diagnosis and management of thyroid disease during
pregnancy and postpartum. Thyroid. 2011;21(10):1081–125.
De Groot L, Abalovich M, Alexander EK, Amino N, Barbour L, Cobin RH, et al. Management of thyroid dysfunction during pregnancy and postpartum: an Endocrine Society clinical practice
guideline. J Clin Endocrinol Metab. 2012;97(8):2543–65.
Azizi F, Amouzegar A, Mehran L, Alamdari S, Subekti I, Vaidya B, et
al. Screening and management of hypothyroidism in pregnancy: results of an Asian survey. Endocr J. 2014;61(7):697–704.
Azizi F, Amouzegar A, Mehran L, Alamdari S, Subekti I, Vaidya B, et
al. Management of hyperthyroidism during pregnancy in Asia.
Endocr J. 2014;61(8):751–8.
Vaidya B, Hubalewska-Dydejczyk A, Laurberg P, Negro R, Vermiglio F, Poppe K. Treatment and screening of hypothyroidism
in pregnancy: results of a European survey. Eur J Endocrinol.
2012;166(1):49–54.
Azizi F, Amouzegar A. Management of hyperthyroidism during
pregnancy and lactation. Eur J Endocrinol. 2011;164(6):871–6.
Mestman JH. Hyperthyroidism in pregnancy. Clin Obstet Gynecol.
1997;40(1):45–64.
Bahn RS, Burch HS, Cooper DS, Garber JR, Greenlee CM, Klein IL,
et al. The Role of Propylthiouracil in the Management of Graves'
Disease in Adults: report of a meeting jointly sponsored by the
American Thyroid Association and the Food and Drug Administration. Thyroid. 2009;19(7):673–4.
Clementi M, Di Gianantonio E, Cassina M, Leoncini E, Botto LD,
Mastroiacovo P, et al. Treatment of hyperthyroidism in pregnancy and birth defects. J Clin Endocrinol Metab. 2010;95(11):E337–41.
Ochoa-Maya MR, Frates MC, Lee-Parritz A, Seely EW. Resolution of fetal goiter after discontinuation of propylthiouracil
in a pregnant woman with Graves' hyperthyroidism. Thyroid.
1999;9(11):1111–4.
Tan JY, Loh KC, Yeo GS, Chee YC. Transient hyperthyroidism of hyperemesis gravidarum. BJOG. 2002;109(6):683–8.
Mitsuda N, Tamaki H, Amino N, Hosono T, Miyai K, Tanizawa O.
Risk factors for developmental disorders in infants born to women with Graves disease. Obstet Gynecol. 1992;80(3 Pt 1):359–64.
Russo MW, Galanko JA, Shrestha R, Fried MW, Watkins P. Liver
transplantation for acute liver failure from drug induced liver
injury in the United States. Liver Transpl. 2004;10(8):1018–23.
Azizi F, Hedayati M. Thyroid function in breast-fed infants whose
mothers take high doses of methimazole. J Endocrinol Invest.
2002;25(6):493–6.
Azizi F, Bahrainian M, Khamseh ME, Khoshniat M. Intellectual development and thyroid function in children who were breast-fed
by thyrotoxic mothers taking methimazole. J Pediatr Endocrinol
Metab. 2003;16(9):1239–43.
Negro R, Schwartz A, Gismondi R, Tinelli A, Mangieri T, StagnaroGreen A. Universal screening versus case finding for detection
and treatment of thyroid hormonal dysfunction during pregnancy. J Clin Endocrinol Metab. 2010;95(4):1699–707.
Vaidya B, Anthony S, Bilous M, Shields B, Drury J, Hutchison S, et

Int J Endocrinol Metab. 2016;14(1):e29601

Azizi F et al.

20.

21.

22.
23.
24.
25.

26.
27.

28.
29.

al. Detection of thyroid dysfunction in early pregnancy: Universal screening or targeted high-risk case finding? J Clin Endocrinol
Metab. 2007;92(1):203–7.
Horacek J, Spitalnikova S, Dlabalova B, Malirova E, Vizda J, Svilias
I, et al. Universal screening detects two-times more thyroid disorders in early pregnancy than targeted high-risk case finding.
Eur J Endocrinol. 2010;163(4):645–50.
Haddow JE, Palomaki GE, Allan WC, Williams JR, Knight GJ, Gagnon J, et al. Maternal thyroid deficiency during pregnancy and
subsequent neuropsychological development of the child. N
Engl J Med. 1999;341(8):549–55.
Casey BM, Dashe JS, Wells CE, McIntire DD, Byrd W, Leveno KJ, et
al. Subclinical hypothyroidism and pregnancy outcomes. Obstet
Gynecol. 2005;105(2):239–45.
Liu H, Momotani N, Noh JY, Ishikawa N, Takebe K, Ito K. Maternal
hypothyroidism during early pregnancy and intellectual development of the progeny. Arch Intern Med. 1994;154(7):785–7.
Lazarus JH, Bestwick JP, Channon S, Paradice R, Maina A, Rees R,
et al. Antenatal thyroid screening and childhood cognitive function. N Engl J Med. 2012;366(6):493–501.
Alexander EK, Marqusee E, Lawrence J, Jarolim P, Fischer GA, Larsen PR. Timing and magnitude of increases in levothyroxine requirements during pregnancy in women with hypothyroidism.
N Engl J Med. 2004;351(3):241–9.
Mandel SJ, Larsen PR, Seely EW, Brent GA. Increased need for thyroxine during pregnancy in women with primary hypothyroidism. N Engl J Med. 1990;323(2):91–6.
Rotondi M, Mazziotti G, Sorvillo F, Piscopo M, Cioffi M, Amato
G, et al. Effects of increased thyroxine dosage pre-conception
on thyroid function during early pregnancy. Eur J Endocrinol.
2004;151(6):695–700.
Yassa L, Marqusee E, Fawcett R, Alexander EK. Thyroid hormone
early adjustment in pregnancy (the THERAPY) trial. J Clin Endocrinol Metab. 2010;95(7):3234–41.
Thangaratinam S, Tan A, Knox E, Kilby MD, Franklyn J, Coomarasamy A. Association between thyroid autoantibodies and

Int J Endocrinol Metab. 2016;14(1):e29601

30.
31.

32.
33.

34.

35.
36.
37.
38.

39.

miscarriage and preterm birth: meta-analysis of evidence. BMJ.
2011;342:d2616.
Iravani AT, Saeedi MM, Pakravesh J, Hamidi S, Abbasi M. Thyroid
autoimmunity and recurrent spontaneous abortion in Iran: a
case-control study. Endocr Pract. 2008;14(4):458–64.
Negro R, Formoso G, Mangieri T, Pezzarossa A, Dazzi D, Hassan
H. Levothyroxine treatment in euthyroid pregnant women with
autoimmune thyroid disease: effects on obstetrical complications. J Clin Endocrinol Metab. 2006;91(7):2587–91.
Moleti M, Trimarchi F, Vermiglio F. Doubts and Concerns
about Isolated Maternal Hypothyroxinemia. J Thyroid Res.
2011;2011:463029.
Casey BM, Dashe JS, Spong CY, McIntire DD, Leveno KJ, Cunningham GF. Perinatal significance of isolated maternal hypothyroxinemia identified in the first half of pregnancy. Obstet Gynecol.
2007;109(5):1129–35.
Henrichs J, Bongers-Schokking JJ, Schenk JJ, Ghassabian A,
Schmidt HG, Visser TJ, et al. Maternal thyroid function during early pregnancy and cognitive functioning in early
childhood: the generation R study. J Clin Endocrinol Metab.
2010;95(9):4227–34.
Greenwald HP, Peterson ML, Garrison LP, Hart LG, Moscovice IS,
Hall TL, et al. Interspecialty variation in office-based care. Med
Care. 1984;22(1):14–29.
Strauss MJ, Conrad D, LoGerfo JP, Hudson LD, Bergner M. Cost and
outcome of care for patients with chronic obstructive lung disease. Analysis by physician specialty. Med Care. 1986;24(10):915–24.
Engel W, Freund DA, Stein JS, Fletcher RH. The treatment of patients with asthma by specialists and generalists. Med Care.
1989;27(3):306–14.
Greenfield S, Nelson EC, Zubkoff M, Manning W, Rogers W, Kravitz
RL, et al. Variations in resource utilization among medical specialties and systems of care. Results from the medical outcomes
study. JAMA. 1992;267(12):1624–30.
Greco PJ, Eisenberg JM. Changing physicians' practices. N Engl J
Med. 1993;329(17):1271–3.

9

