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Abstract

Objective: To evaluate the recommendations on the most adequate screening method (universal or
selective) for thyroid dysfunction. Although thyroid dysfunction is a common disorder in fertile women
and untreated cases may have negative maternal, fetal and neonatal outcomes, its screening in
preconception and early pregnancy is controversial.

Materials and methods: An evidence-based review was conducted to identify publications since 2017 of
American Thyroid Association (ATA) guidelines, according to the following Population, Intervention, Comparison,
Outcomes and Study (PICOS): women in preconception or pregnancy without thyroid disease who underwent
universal or selective screening for thyroid dysfunction. Study selection obeyed the PRISMA criteria.

Results: We included 15 of 325 publications. The 2017 ATA guidelines recommend selective screening
in both preconception and pregnancy. The only two reviews on preconception recommended universal
screening. For pregnancy, nine articles suggested universal screening, while a prospective study
advocated selective screening. The main benefits advocated for universal screening were easy and low-
cost tests; absence of missed diagnosis; safe and inexpensive treatment and its potential in preventing
negative outcomes. lodine deficiency is a decisive indication, but it was not evaluated in all clinical
studies. Screening harms and knowledge gaps were the main arguments against universal screening.
There are very few cost-effectiveness studies.

Conclusion: We recommend universal screening for thyroid dysfunction in early pregnancy, which is a
distinct point of view from 2017 ATA guidelines (weak recommendation, low-quality evidence). It is not
possible to make a formal recommendation for preconception (insufficient evidence). We strongly
suggest an individualized analysis by each country.

Keywords: Screening; Thyroid Function; Preconception; Pregnancy; Endocrinology; Primary Health Care;
Maternal Health

Introduction reproductive age. In pregnancy, it is estimated an
Thyroid dysfunction is common among women of incidence of 0.3-0.5% for overt hypothyroidism, 3-

5% for subclinical hypothyroidism and 0.1-0.4% of
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pregnancy and they must be managed with
appropriate therapy, aiming at rapid achievement of
euthyroidism (2). The effects and outcomes of
subclinical hypothyroidism have been questionable,
as indications for levothyroxine treatment and its
impact on maternal and fetal health are not
unanimous in studies with distinct methodological
criteria (3-5).

Studies on subclinical hypothyroidism have
emerged, revealing the potential to adversely impact
maternal and fetal outcomes. Untreated cases have
been associated with a higher risk of preeclampsia,
prematurity, low birth weight and neonatal
respiratory distress syndrome (6, 7). Furthermore,
multiple studies have shown that thyroid peroxidase
antibody (TPOADb) positivity could be an important
factor of negative pregnancy outcomes in women
with  subclinical hypothyroidism or even in
euthyroidism (thyroid stimulating hormone [TSH] >
2.5mIU/L) (2, 8-10). Consequently, 2017 ATA
guidelines provided a brand-new recommendation to
take into consideration the TPOAD status in women
with TSH > 2.5 mlU/L during preconception and
pregnancy to support the decision on the need of
levothyroxine treatment (2).

Considering that untreated subclinical
hypothyroidism can be associated with negative
maternal, fetal and neonatal outcomes (11), and that
the treatment with levothyroxine has demonstrated to
reduce their occurrence in TPOAb-positive women
with subclinical hypothyroidism (10, 12), it is
essential to discuss and achieve concrete screening
tactics in preconception and the early stage of
pregnancy, since currently there is significant
controversy regarding the screening of thyroid
dysfunction in both phases (3, 13).

This evidence-based review aims to evaluate the
most adequate screening method (universal versus
selective) of thyroid dysfunction in preconception or
early pregnancy in women without known thyroid
disease through TSH levels assessment and, when
available, the measurement of free thyroxin (fT4). It
seeks to identify all relevant studies on this topic and
to evaluate them in a qualitatively manner based on
explicit criteria.

Materials and methods

Type of study: This is an evidence-based review,
which methodological concept includes choosing a
common and important clinical problem in Family
Medicine and searching the topic on several sources
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of literature. After applying inclusion and exclusion

criteria, we evaluated the strength and validity of the

literature that supports the discussion of our article.

Eligibility criteria: We pre-specified eligibility
criteria  using the population, intervention,
comparison, outcomes and study design (PICOS)
approach. We defined the following PICOS:

e Population (P): women in preconception or early
pregnancy without known thyroid disease;

e Intervention (I): universal evaluation of TSH level
(and TPOADb and T4 level, when available);

e Comparator (C): selective evaluation of TSH level
(and TPOAD and fT4 level, when available);

e Qutcome (O): detection of thyroid dysfunction
through TSH level out of reference range (and
TPOAD and T4 level, when available);

e Study Design (S): evidence-based review, which
includes the analysis of classic reviews, prospective
studies, cross-sectional studies, national guidelines
and commentary/expert opinions.

Studies that commented on the screening methods
for thyroid dysfunction by TSH assessment during
preconception or early pregnancy of healthy women,
namely without known thyroid disease, were
included. Exclusion criteria were studies aimed only
to evaluate the normal range of TSH or thyroid
dysfunction treatment or its impact on maternal and
fetal outcomes, as well as those studies that included
women treated with levothyroxine or antithyroid
drugs and cases of multiple or assisted pregnancies.
Case reports and guideline summaries were not
considered. Only articles written in English or
Portuguese were included.

Eligibility assessment was determined
independently by two authors. In case of
disagreement, the authors re-evaluated the paper
together and came to a mutual decision.

Information sources and search strategy: On June
15, 2019, a literature search was conducted to identify
articles published since January 1, 2017, year of
publication of the "2017 Guidelines of the American
Thyroid Association (ATA) for the Diagnosis and
Management of Thyroid Disease During Pregnhancy
and the Postpartum™ (2), by using PubMed
(MEDLINE), Cochrane Collaboration, Canadian
Medical Association Practice Guidelines InfoBase,
Bandolier, DARE and Evidence Based Medicine
online. All records were screened for relevant titles or
abstracts independently by two authors.

Study selection: Considering the maintained
controversy of this theme for maternal and fetal
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health and the existence of sparse data over the years,
the authors of this study decided to include several
study designs. Although, due to the lower level of
evidence, the authors decided to include expert
opinions. Classic literature reviews, prospective and
cross-sectional studies, national guidelines and expert
opinions relevant to the topic were selected and
assessed to justify a performance of an evidence-
based review.

After initial research, we opted for the query
"Thyroid  screening AND  (Pregnancy OR
Conception)". Selection of studies obeyed the
Preferred Reporting Items for Systematic Reviews
and Meta-analysis (PRISMA) criteria. The selected
articles were evaluated independently by two authors
according to the Strength of Recommendation
Taxonomy (SORT) from American Academy of
Family Physicians to classify the level of evidence
and assign the strength of the recommendation,
following discussion and consensus.

The validity of an individual study is based on the
assessment of its study design. This approach takes
into account the level of evidence of individual studies,
the type of outcomes measured by these studies
(patient-oriented or disease-oriented), the number,
consistency and coherence of the evidence as a whole,
and the relationship between benefits, harms and costs.

Data collection process: Information was
extracted from each included manuscript on: 1)
characteristics of study (type of study, level of
evidence; for classic reviews, the number of articles
included; for prospective and cross-sectional studies,
laboratory measurements for thyroid dysfunction
screening, arms of the study and their risk of having
thyroid dysfunction (low versus high) and the length
of recruitment); 2) characteristics of participants for
prospective and cross-sectional studies (number of
cases, age and time of pregnancy); 3) outcomes
(phase of screening (preconception or early
pregnancy); recommended screening  method
(universal versus selective) and main points of view).

Considering individual laboratory cut-offs, overt
hypothyroidism was defined as increased TSH and low
fT4 levels. Subclinical hypothyroidism was defined as
increased TSH levels associated with normal fT4.

Beyond the analysis of the considerations on the
screening methods of thyroid dysfunction, the authors
also reviewed the applicability of the arguments and
recommendations of the publications in the
Portuguese population.

Prior to conducting this evidence-based review,
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authors established the selection criteria and research
project. The authors did not create or register a
specific protocol for this review, following the
methods described above.

Results

Study selection: We identified 325 manuscripts from
the different databases after the removal of
duplicates. Of these, 261 were excluded by title, 1 by
language, 34 after reading the abstract. Of these,
29 were full-text screened for eligibility. We had
direct access to the full text of all remaining papers,
so no authors had to be contacted. Of the remaining
papers, 14 were excluded after reading the full article
according to the aforementioned inclusion and
exclusion criteria. Finally, we identified 15 eligible
publications for our analysis, all in English.

Study characteristics: Of 15 manuscripts included,
we identified six classic literature reviews (3, 14-18),
three prospective studies (19-21), two cross-sectional
studies (22, 23), one guideline (2) and three expert
commentaries (4, 13, 24). Four publications presented
a level of evidence of one (19-22), six manuscripts of
two (3, 14, 16-18, 23) and four manuscripts of three
(4, 13, 15, 24). Only three manuscripts analyzed the
most adequate screening method in preconception
(2, 14, 15), while thirteen articles evaluated the
screening during pregnancy (2-4, 13, 16-24).

Classic literature reviews comprised a total of 393
articles. Prospective and cross-sectional studies
examined 5758 pregnant women, with a mean age by
paper between 25.4 and 31.0 years old. The majority
of the studies included first trimester pregnant women
(19, 20, 22, 23) and one study included women up to
34 weeks pregnant (21). The duration of the
recruitment varied from 11 to 24 months (20, 22, 23).

Two studies (one prospective and one cross-
sectional) (19, 23) divided pregnant women in three
arms (random, high and low risk) and two arms (high
and low risk), respectively. The other three studies
evaluated all the participants together (20-22), one of
them defining its sample as a low-risk group (21).
Not all the publications explained the criteria of the
risk for thyroid dysfunction or used the same criteria.
High risk was defined by Rosario PW and Sitoris et
al. according to 2017 ATA’s criteria for selective
screening (21, 23). However, Sitoris et al. considered
as additional risk factors a body mass index above 25
kg/m?, Caucasian background and iron deficiency
(23). On the other hand, two publications that
evaluated all the participants together excluded some
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high-risk women. Pop et al. excluded women with a

known history of autoimmune disease (diabetes

mellitus, rheumatoid arthritis) and Akter et al.
excluded patients with a family history of thyroid
disease (20, 22). Three of five studies did not perform

a comparative evaluation between arms (20-22) and

two studies did not describe specifically the risk of

the sample of having thyroid dysfunction (20, 22).
Measurement of TSH, fT4 and TPOAb were

performed in one prospective study and two cross-

sectional studies (20, 22, 23), while TSH and TPOAb

assessment occurred in one prospective study (21)

and TSH measurement alone was done in another one

(19). Regarding the iodine status of the participants in

prospective and cross-sectional studies, Pop et al. and

Rosario PW included healthy pregnant women from

an iodine-sufficient area. Akram et al., Akter et al.

and Sitoris et al. have not considered the iodine status

of the participant women (19-21).

Results of individual studies: Currently, “2017
Guidelines of the American Thyroid Association for
the Diagnosis and Management of Thyroid Disease
during Pregnancy and the Postpartum” are the
international recommendations most used by clinicians
in this context (2). This publication referred that:

1. During preconception: there is insufficient
evidence to recommend for or against the
universal screening for TSH alterations - no
recommendation, except if positive for TPOAb or
in case of planning assisted reproduction;

2. During early pregnancy:

- There is insufficient evidence to recommend for or
against universal screening for abnormal TSH
concentrations - no recommendation.

- Universal screening to detect low fT4 concentrations
is not recommended - weak recommendation.
American Thyroid Association also recommended

that all women in preconception or early pregnancy

should be clinically evaluated. Women with known
thyroid disease (including history of hypothyroidism or
hyperthyroidism, thyroid antibody positivity, head and
neck radiation or prior thyroid surgery) indicate thyroid
function screening. Furthermore, ATA strongly
recommended a selective screening with TSH, both on
preconception and early pregnancy, in the following
situations applicable in women without known thyroid

disease, with a moderate level of evidence (2):

Current symptoms or signs of thyroid dysfunction;

Presence of goiter;

Age over 30 years;

Type 1 diabetes mellitus or other autoimmune
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disorders;

e History of pregnancy loss, preterm delivery or
infertility;

o Multiple prior pregnancies (equal or higher than 2);

e Family history of autoimmune thyroid disease or
thyroid dysfunction;

e Morbid obesity (body mass index equal to or
higher than 40 Kg/m?);

e Use of amiodarone or lithium or recent
administration of iodinated radiologic contrast;

e Residing in an area of known moderate to severe
iodine insufficiency.

Since the publication of the 2017 ATA guidelines,
several publications on the topic have emerged, many
of them as their critical reflections.

In preconception, in opposition to “no
recommendation” of universal screening by the ATA
due to insufficient evidence (2), Kalra et al. suggested
that screening for thyroid disorders is indicated for all
women as part of preconception counselling (15), as
Maheshwari et al. argued that universal screening for
alteration of TSH levels can be cost-effective,
particularly in iodine deficient areas (14).

During pregnancy, on the one hand, Rosario PW
evaluated women up to 34 weeks gestation and
concluded that selective screening does not
significantly exclude pregnant women with an
indication for levothyroxine treatment (21). On the
other hand, Martinez et al., Alex Stagnaro-Green,
Velasco and Taylor, Akram et al., Akter et al. and
Sitoris et al. suggested universal screening because
they consider that selective evaluation of high risk
groups excludes pregnant women at risk of thyroid
dysfunction in early pregnancy (3, 4, 16, 19, 22, 23).

Velasco and Taylor advocated a universal
screening approach for pregnant women in Europe
(16), considering that most countries are iodine
deficient, unlike the United States of America (USA)
where ATA recommends selective screening (2).
Springer et al. and Taylor et al. presented pros and
cons of selective and universal screenings (17, 18).
The first one did not make any formal
recommendation (17), but the second recommended
universal screening due to its cost-effectiveness (18).
Pop et al. discussed the utility of the ATA selective
criterion of thyroid dysfunction symptoms to identify
high-risk pregnant women, because symptoms are too
difficult to evaluate during pregnancy (20). Martinez
et al. indicate the need for further studies to establish
clear and strong recommendations about screening
for thyroid dysfunction in pregnancy (3), that is a
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generalized perspective of most of the included
articles (13, 14, 17, 19, 20). This is also demonstrated
in a survey among Endocrinologists and
Obstetricians/Gynaecologists (24), with no clear
consensus regarding universal or selective screening
in preconception and early pregnancy.

The most important data of each manuscript, except
for ATA guidelines, (2) are presented in Table 1.

Summary of main findings: American Thyroid
Association guidelines declare not to have a formal
recommendation on the most adequate screening
method for thyroid dysfunction, both in preconception
and in pregnancy, due to insufficient evidence (2).
Throughout this section, ATA defends that TPOAb-
positive women, planning assisted reproduction or
presenting one of the listed conditions should perform
the screening. In this way, ATA recommended
selective screening in both phases.

Differently, for preconception, two classic reviews
recommended universal screening (14, 15). For
pregnancy, nine articles suggested universal screening
(3, 4, 16-19, 22-24). A prospective study, the only one
including women beyond the first trimester of
pregnancy, advocated selective screening. The
remaining publications did not establish a
recommendation during pregnancy (13, 20). These
articles indicated the need for further studies, which is
a common viewpoint of most authors.

Discussion

In the last decade, data has provided a perplexing
dilemma about whether all women or only a high-risk
group should be screened for thyroid dysfunction in
preconception and pregnancy. To the best of our
knowledge, our paper is the first evidence-based
review on the best screening method for thyroid
dysfunction  (selective  versus universal) in
preconception and early pregnancy. The careful
analysis of the included publications revealed no
good-quality evidence for the preconception period
and reasonable quality evidence in early pregnancy.
Screening considerations: One of the most
discussed points on the best screening method is the
possibility of exclusion of a sizeable number of women
at risk of thyroid dysfunction in case of selective
evaluation of high-risk groups, compared to universal
screening. This position has been highlighted by the
most recent publications that favour universal screening,
contrary to Rosario PW (3, 4, 16, 18, 19, 21, 23).
Universal screening removes the risk of missing women
with thyroid dysfunction, with variable proportions but
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that can reach a prevalence of 40% in pregnancy (23).
Furthermore, a significant number of thyroid
dysfunction cases could be labelled as low risk, as
demonstrated by Akram et al., a prospective study that
found a similar prevalence of subclinical
hypothyroidism among groups with different risks (19).
In positive cases at screening, pregnant women have to
be referred to a specialist for adequate management that
could include eventually further investigation such as
TPOAb measurement. The treatment of women with
criteria was shown to prevent adverse outcomes (10, 12)
and the risk of low dose of levothyroxine is irrelevant.
In addition to not excluding women with thyroid
dysfunction and reducing negative outcomes, there are
also other important benefits of universal screening,
since thyroid dysfunction during pregnancy can be
considered a health problem and that its screening
consists in a reliable and low cost blood test (18, 25).
However, a universal approach can be unnecessary in
many countries where there are no cost-effectiveness
studies. For the pregnant women, the need for screening
as soon as pregnancy is confirmed could be a stressful
situation. However, it must occur very early in
pregnancy (about 4-7 weeks gestation) to maximize the
benefits of levothyroxine treatment regarding fetal
neurodevelopment and pregnancy loss rates (2). In fact,
the mother is the only source of thyroid hormones,
which are critical in neurocognitive development, until
fetal thyroid gland becomes physiologically active in
the second half of the first trimester.

The controversial results of studies in this area can
be mainly due to different methodologies. Despite the
multiple studies, they include pregnant women with
variable gestation age at the time of the screening,
some of them even in the third trimester. It is
important to note that probably the controversy about
the truly impact of the treatment of pregnant women
with subclinical hypothyroidism is associated with
the late start of levothyroxine.

Laboratory parameters are another relevant point.
Maternal TSH is a very sensitive marker of thyroid
dysfunction and, undoubtedly, it is mandatory in the
screening. In contrast, the measurement of fT4 has
technical limitations of the immunoassay due to
transporter proteins. Peripheral levels of TSH and fT4
change throughout pregnancy depending on several
factors such as timing of gestation, maternal iodine
status and the measurement technique (3). So, thyroid
function assessment is recommended on the basis of
trimester-specific reference intervals for each
laboratory/population (1, 2).
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Table 1: Position of each paper about the most adequate screening method in preconception or pregnancy

Article and type
of stud
Maheshwari

et al.(14)

Classic review
(27 articles)

Kalra et al.(15)
Classic review
(6 articles)

Martinez et al.(3)
Classic review
(56 articles)

Velasco and
Taylor(16)
Classic review
(92 articles)

Springer et al.(17)
Classic review
(247 articles)
Taylor et al.(18)
Classic review
(65 articles)
Akram et al.(19)
Prospective study
1298 pregnant
women (random,
low risk and high
risk groups)

Pop et al.(20)
Prospective study
2198 12-week
pregnant women
Rosario PW(21)
Prospective study
412 low risk
pregnant women

Recommended
screening method

Preconception:
universal

Preconception:
universal

Pregnancy:
Universal

Pregnancy:
Universal

Pregnancy:
Universal

Pregnancy:
Universal

Pregnancy:
Universal

Pregnancy:
none

Pregnancy:
Selective

Point of view

Selective screening can exclude a large proportion of women with increased TSH level and it is not
cost-effective when compared to universal screening.
Universal screening may be cost-effective, particularly in iodine deficient areas, but there is no
large-scale data of screening all women in preconception.

Keeping in view the high prevalence of subclinical hypothyroidism, iodine deficiency and lack of
universal iodized salt use, biochemical screening for thyroid disorders should be a mandatory part of
preconception care. Screening for thyroid disorders, using a sensitive and accurate TSH assay, is
indicated for all women as part of pre-conception counselling.

The analysis of the current evidence allows assuming that the implementation of a systematic
screening of thyroid function in the first trimester of pregnancy provides a more efficient way
to detect gestational thyroid dysfunction. However, there are difficulties of interpretation
and management in clinical practice.

Universal screening is cost-effective. Selective screening of high-risk women will lead to a loss of many
cases of thyroid dysfunction.

Most European countries are iodine deficient, unlike the United States of America, so the
implementation of ATA 2017 should take this into account.

Before recommending a screening policy, agreement should be reached on management between
endocrinologists and obstetricians of thyroid disease in pregnant women.

Thyroid dysfunction evaluation should be done in women with high risk and, according to some
authorities, in all pregnant women. Several entities recommend universal screening and there is no
evidence this practice is cost-effective.

Screening in high-risk patients appears to miss the majority of cases and economic models show that
universal screening with TSH and TPOADb during the first trimester is cost-effective.

There is a need for specific reference ranges of TSH for pregnant women.

Selective screening of high risk groups excludes women at risk of having thyroid dysfunction in early
pregnancy, as they found a similar prevalence of subclinical hypothyroidism (TSH > 2.5 mIU/L) among
the 3 groups (random 9.8% vs low risk 9.6% vs high risk 10.2%, p = 0.948). Universal screening may be

appropriate once the pregnancy is confirmed.

Of the 15 pregnant women with apparent symptoms, only one required treatment with levothyroxine. It
does not support ATA guidelines that pregnant women who need treatment with levothyroxine can be
identified by screening women with symptoms of thyroid disease. Signs and symptoms at an early stage of
pregnancy do not detect pregnant women at risk for thyroid disease and should not be a screening criterion.

Selective screening according to ATA guidelines does not result in a significant loss of pregnant
women with indication for treatment with levothyroxine (none had indication and in two women
it could be considered).
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Table 1: Position of each paper about the most adequate screening method in preconception or pregnancy (continue)

Article and type
of study

Akter et al.(22)
Cross-sectional

Recommended
screening method

Pregnancy:
study i
186 1%t trimester Universal
pregnant women
Sitoris et al.(23)
Cross-sectional
study
Pregnancy:
1663 pregnant Universal
women divided in a
high or low risk
group
Stagnaro-Green(4) :
Commentary/ Pljegnancy.
Ay niversal
Expert opinion
Korevaar(13) :
Commentary/ Pre’glnancy.
ary one
Expert opinion
Koren et al.(24) Pregnancy:
Commentary/ J 4
Universal

Expert opinion

Point of view

25.8% of the women had thyroid dysfunction; 21.5% subclinical hypothyroidism, 0.5% overt
hypothyroidism and 3.8% hyperthyroidism; 21.5% women had goitre. It recommends screening all
pregnant women regardless of the risk factors.

Universal screening appears to be the most reasonable approach. Targeted high-risk case finding
was not effective for the detection of subclinical hypothyroidism (42% of women with indication of
levothyroxine would be missed) but performed better for overt hypothyroidism.

The fact that subclinical hypothyroidism (TSH > 2.5 mU/L) with TPOAb positivity is not
a clear indication for treatment with levothyroxine, it is not a reason not to track all pregnant women.
Selective screening of high-risk groups tends to exclude pregnant women in risk of thyroid disease
during early pregnancy.

There is insufficient evidence to recommend universal screening. There is no evidence on how to
optimally identify women at risk or on the benefits and harms of levothyroxine. Further studies are
needed.

Questionnaires to 90 ENDO and 42 OB/GYNs: 57% Endocrinologists and 71% OB/GYNs recommend
screening every woman at the beginning of pregnancy; 52% of Endocrinologists and 48% OB/GYN
recommend screening every woman in preconception.

LE

3

3

Legend: ATA, American Thyroid Association; LE, Level of evidence; ENDO, Endocrinologists; OB/GYNs, Obstetricians and Gynaecologists; TPOAb, Thyroid peroxidase

antibodies; TSH, thyroid stimulating hormone
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In case they are not available, TSH reference
interval for each trimester should be adapted, as
defined by 2017 ATA guidelines (2). Regarding the
included studies of this review, Akram et al. and
Sitoris et al. used population- and first trimester
cut-off levels of TSH and Pop et al. and Akter et al.
adjusted them for the first trimester according to
ATA guidelines (19, 20, 22, 23). Rosario PW used a
TSH reference range which were not specific to
pregnant women (21). The absence of population and
trimester-specific reference intervals for TSH during
pregnancy may not classify correctly maternal
thyroid status and can trigger a risk of under or
overtreatment. Furthermore, even after 2017 ATA
guidelines, the majority of studies did not include
TPOAD in addition to TSH. Therefore, they do not
include in their results euthyroid women with TPOAb
positivity, in whom treatment with levothyroxine
should be considered if TSH > 2,5 mIU/L. As well,
the cases of isolated hypothyroxinaemia (normal TSH
and low fT4) are missed if fT4 is not measured.
However, universal screening including also fT4
assessment goes beyond the concept of a screening,
aiming a clear diagnosis (26).

Possibly due to the limitations mentioned,
significant knowledge gaps exist. The lack of high
quality data regarding the negative outcomes of
subclinical hypothyroidism and regarding an effective
treatment which undoubtedly avoids these adverse
outcomes represents a point that needs to be better
scrutinized (18).

lodine deficiency: An important key in the
decision for universal screening is the iodine status of
the geographical area, considering that it could justify
the implementation of universal screening for thyroid
dysfunction in areas with moderate to severe iodine
deficiency. Most of the included reviews commented
on this importance (14-18). Kalra et al. argued that
iodine deficiency could be particularly decisive in the
implementation of universal screening in the absence
of iodine supplementation strategies (15). Half of the
included prospective and cross-sectional studies in
this review have not considered the iodine status of
the participants (19, 22, 23).

Worldwide, iodine deficiency is the most common
cause of thyroid disorder and it is the leading cause of
preventable intellectual deficits (2, 27). lodine is a
crucial component of thyroid hormones, but it cannot
be formed by the human organism. Inadequate iodine
intake can cause impaired thyroid hormone synthesis
(28). Moderate to severe iodine deficiency can lead to
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overt or subclinical hypothyroidism and goiter,
apparently in people with some extent of thyroid
autoimmunity or due to iodine downregulation of
thyroid function (29). Thyroid hormones are essential
for fetal and neonatal neurodevelopment. Considering
that the mother is the only source of iodine for the
foetus, mild to moderate deficiency can cause
attention deficit, hyperactivity disorders and impaired
cognitive outcomes. Severe cases have been
associated with impaired mental function, endemic
cretinism and increased infant mortality (29).

Due to the increased demand for thyroid hormone
during pregnancy, dietary iodine requirements are
higher in pregnant women (28). Adequate iodine
intake before and during pregnancy is vital to ensure
enough iodine stores in this period, which is about 250
ug iodine daily (2). lodine sources are fish, shellfish,
iodized food, iodized salt, iodized drinking water or
iodine supplements. Universal salt iodization is the
most cost-effective way of providing iodine and it is
used by more than 70% of households worldwide (30).

It is questionable whether a geographic area with
previous studies demonstrating a moderate or severe
iodine deficiency has criteria in itself to perform
universal screening for thyroid dysfunction if iodine
supplementation strategies are implemented. To the
best of our knowledge, there are no studies with the
aim of evaluating if empiric iodine supplementation
could be an alternative to the universal screening for
thyroid dysfunction. On the one hand, iodine
fortification proved to be effective in improving
cognitive performance and reducing the prevalence of
neurological abnormalities, stillbirth and neonatal and
infant mortality in areas of severe iodine deficiency
(31, 32). Neurodevelopmental outcomes were
improved in areas of mild to moderate deficiency
(32). To note, the beneficial outcomes of iodine on
offspring depends on the timing of supplementation,
that ideally should start in preconception or at least
up to early pregnancy, since the effects are lost if
started after 10-20 weeks gestation (33). On the other
hand, to guarantee the iodine supplementation of all
women of reproductive age, its implementation
would have to reach the entire population of that
geographic area. However, a single route of iodine
supplementation may not be ingested by everyone,
with the risk of thyroid dysfunction remaining in
some people. Moreover, the fortification of various
foods may cause excess iodine intake. Although most
individuals are tolerant of chronic excess iodine
intake, some people, and particularly the foetus and
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TPOADb-positive women, can develop
hypothyroidism in case of inability to escape from the
Wolff-Chaikoff effect (2). Furthermore, studies
showed an increased prevalence of thyrotoxicosis,
another thyroid dysfunction, in populations exposed
to excess iodine by fortified drinking water, including
in newborns (34). In Portugal, it is not uncommon for
physicians to evaluate TSH levels before starting
iodine supplementation.

Cost-effectiveness: The cost-effectiveness of the
screening is an important issue. Universal screening
is defended as cost-effective in preconception by
Maheshwari et al. and in pregnancy by Taylor et al.
and Velasco and Taylor (14, 16, 18), even if we
assume that only overt thyroid dysfunction cause
adverse outcomes (18). Springer et al., however,
report the lack of evidence of the cost-effectiveness
of the screening in pregnancy (17).

Currently, there are very few cost-effectiveness
studies in this area and it is unclear whether universal
screening for thyroid dysfunction is cost-effective in
either phase (14). A cost-effectiveness analysis
performed in USA revealed that universal screening is
cost-effective in pregnancy as compared to no
screening (a gain of 589.3 QALYs for 100,000
women) (35). Later, another evaluation in USA not
only reinforced previous results, but also defended that
universal screening was cost-effective as compared to
selective screening (36). An analysis conducted in
Spain concluded that universal screening in the first
trimester was a cost-effective strategy as compared to
no screening (incremental cost-effectiveness ratio of
374 euros per QALY). Furthermore, universal
screening allowed the treatment of overt and
subclinical cases not detected in the selective method
(37). Nevertheless, interpretation of these studies has
to be cautious since their statistical models were based
on data from other populations.

Practical recommendations: Considering the
points discussed above, the arguments in favour and
against universal screening implementation is
summarized in Table 2.

Even though selective screening is generally
practiced, as recommended by the 2017 ATA guidelines,
available data allows us to recommend universal
screening for thyroid dysfunction in early pregnancy
(weak recommendation, low-quality evidence).

To address the problem that the grade of our
recommendation on pregnant women screening is not
robust, the most logical approach may be an
individualized analysis by each country on the most
appropriate screening method (universal versus
selective), considering their characteristics. This
assessment should consider the prevalence of fertile
women with at least one of the ATA criteria and the
prevalence of thyroid dysfunction in pregnant
women. Additionally, cost-effectiveness studies
should be conducted. Beyond the analysis performed
by Spain regarding pregnancy period (25, 37), some
authors discussed and advocated a universal
screening in their country, namely China in the
preconception period and Poland in pregnant women.
However, they did not evaluate the health gains and
costs associated with the institution of universal
screening, as far as we know (38, 39).

Perspective on a country: We intended to assess
the situation of Portugal. To the best of our
knowledge, there are no multicentre studies on
thyroid dysfunction or thyroid autoimmunity in
Portuguese women during preconception  or
pregnancy. One study in 1673 people aged between
18 and 79 years old in five regions of Portugal
detected a TSH level higher than the upper limit of
normal reference in 8.79% (52% women) and a TSH
level lower than the lower limit of normal in 1.2%
(60% women) (40).

Table 2: Summary of arguments in favour and against universal screening for thyroid dysfunction in

preconception or early pregnancy
In favour
- Common disorder in fertile women (public health problem);
- Selective screening needs timely and careful evaluation of the
criteria and even then, a significant number of cases are missed;
- Easy and low-cost diagnosis;
- Safe (no harm of low dose of levothyroxine), easy and
inexpensive treatment;

- Potential of the treatment in the prevention of negative outcomes;
- It can be performed in the preconception visit or in the first pregnancy

visit, not overburdening the health care system;

- TSH assessment before iodine supplementation to prevent thyrotoxicosis
is not uncommon and is actually a screening for thyroid dysfunction.

Against
- Absence of population and trimester cut-off levels
of TSH in many countries;
- Insufficient high-quality data on effectiveness of
treatment in reducing adverse outcomes of
subclinical hypothyroidism or positive TPOAb-
positive women with TSH > 2.5 mIU/L,;
- Dubious benefit in areas with iodine
supplementation that covers the entire population;
- Timely screening since most beneficial effects
of treatment occur up to the middle of the first
trimester of pregnancy.
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Recently, a nationwide cross-sectional study with a
subsample of 486 randomly selected participants
(57.8% women) from 4095 adults showed a prevalence
of 4.9% of overt hypothyroidism, 2.5% of overt
hyperthyroidism and 11.9% of TPOAb positivity (41).

When we aim to apply ATA selective criteria on
reproductive age women in Portugal, there are no
reliable data to compare the costs between universal
and selective screenings. Some of these criteria refer
to very specific and low prevalence conditions, which
is not possible to evaluate.

If we consider only the recommendation for screening
of pregnant women over 30 years old (possibly the most
common ATA criterion in Portugal), we estimated a cost
of 279,995 euros in selective screening and more 148,580
euros in universal screening in 2017 in Portugal,
according to the data of National Statistical Institute and
the last table of the National Health System (42, 43).
However, we cannot estimate to gain health to perceive if
it would favour a universal screening.

Regarding iodine deficiency in Europe, the World
Health Organization (WHO) issued a report in 2007.
It highlighted pregnant women and children as the
groups at greatest risk and recommended the
monitoring of thyroid function during pregnancy,
especially in countries where such data were missing,
namely Portugal and Bosnia-Herzegovina (44). In the
following years, some research studies in Portugal
were conducted, mostly in hospitals and maternity
centers. A countrywide study evaluated 3631
pregnant women followed in 17 Portuguese maternity
hospitals and revealed a median urinary iodine
concentration (UIC) of 82.5 pg/L (84.9 pg/L in
Continental Portugal, 69.5 pg/L in Madeira and 50.0
pg/L in Azores) (28). Portugal was then considered as
a mild gestational iodine deficiency area, as some
European countries (45). However, prevalence of

Table 3: SWOT analysis

moderate to severe iodine deficiency in pregnancy
was 25.5% (23.7% in Continental Portugal, 33.7% in
Madeira and 50.0% in the Azores), which is not
negligible (28). Moreover, only 15.7% of pregnant
women had adequate values (> 150 pg/L). National
studies led to the official recommendation of
universal iodine supplementation of women without
known thyroid disease during preconception,
pregnancy and lactation, in the form of potassium
iodide (46). Although there is an ATA criterion based
on geographical areas of iodine deficiency and
Portugal was considered a mild gestational iodine
deficiency area, this criterion no longer seems to
apply to Portugal since universal iodine
supplementation has already been instituted. It would
be interesting to confirm this presumption, because
no further studies regarding iodine status were
performed since Limbert et al (28).

Currently, Portugal has not yet population- and
trimester- specific TSH reference values. However, a
multi-center study in pregnant women is being
planned.

The summary of internal strengths and weaknesses
and external opportunities and threats (i.e., SWOT
analyses) of this review are presented in Table 3.

Conclusion

According to the articles reviewed, considering the
potential in reducing adverse outcomes and the
irrelevant risk of low dose of levothyroxine
associated with the feasible, easy and low cost of
TSH assessment, we recommend universal screening
for thyroid dysfunction in early pregnancy, which is a
distinct point of view from 2017 ATA guidelines
(weak recommendation, low-quality evidence). Due
to insufficient evidence, it is not possible to make a
formal recommendation for preconception.

Strengths Weaknesses

e The first evidence-based review on the best screening method for thyroid
dysfunction during preconception and pregnancy since the publication of

ATA guidelines;

o Extensive selection of publications, with restricted criteria; exclusion of
pregnant women with conditions that may lead to thyroid dysfunction;

o Problem of taking robust conclusions due to weak
or lacking evidence;

e TSH assessment without TPOADb do not differ the
need of treatment in some cases of subclinical
hypothyroidism.

o Topic of great interest, prevalence and impact on the population health, so

concrete response is needed;

o Analysis of the major key points of discussion of both screening methods;

Practical recommendations and perspective of a country.
Opportunities Threats

Given there is no strong recommendation force for the decision on the best
screening method, this study highlights the need for an individualized
evaluation and future randomized controlled trials to reach a high level of

evidence data to guide clinical practice.

e Limited number of studies and their lack of high-
quality data do not allow to draw firm conclusions.
Uncertainty of TSH reference range in pregnancy and
if levothyroxine treatment can improve outcomes.
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Notably, we suggest an individualized analysis by
each country on the most appropriate screening method
(universal versus selective) considering their individual
characteristics. This assessment should consider the
prevalence of fertile women with at least one of the
ATA criteria (namely the iodine status) and cost-
effectiveness studies should be conducted. In a primary
analysis, current national data is sparse to establish the
best screening method in Portugal. However, if TSH
may prove to be assessed prior starting iodine
supplementation (which is universally recommended),
the recommendation for universal screening for thyroid
dysfunction should be considered.

As the controversy remains, this review highlights
the need for future randomized controlled studies in
the topic to reach high level of evidence data to guide
clinical practice.
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