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Abstract

Background

Interest in potential adverse outcomes associated with maternal subclinical hypothyroidism
(normal Free T4, elevated TSH) has increased significantly over recent years. In turn, the
frequency of maternal thyroid function testing has risen, despite universal thyroid function
screening not being recommended, leading to a marked increase in referrals to obstetric
endocrinology clinics. In 2017 the American Thyroid Association (ATA) revised their diagnostic
and management guidelines. While welcome, these new guidelines contain recommendations

which may cause confusion in clinical practice.

Aims

To ensure uniform practice in the diagnosis and management of subclinical hypothyroidism in

pregnancy across all Melbourne Public Hospitals.

Results

Consensus was achieved and the guidelines were endorsed by the Council of the Endocrine
Society of Australia. Trimester and assay specific TSH reference intervals derived from healthy
local populations should be used, where available. When unavailable, a TSH cut-off of 4 mU/L
(replacing the previously recommended 2.5 mU/L) should be used to initiate treatment,

irrespective of thyroid autoantibody status. The recommended starting dose of levothyroxine is

This article is protected by copyright. All rights reserved.



50 ug daily, with a therapeutic TSH target of 0.1 mU/L to 2.5 mU/L. Levothyroxine should
generally be ceased after delivery, with some exceptions. Hospitals will ensure smooth transfer
of care back to the woman’s general practitioner with clear documentation of pregnancy thyroid

management and a recommended plan for follow-up.

Conclusions

Fewer women will be classified as having subclinical hypothyroidism during pregnancy, which
is likely to lead to reductions in emotional stress, hospital visits, repeated blood tests and

financial costs. Uniform clinical practice will occur across Melbourne.

Key Words

Subclinical hypothyroidism; Hypothyroidism; Pregnancy
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Introduction

Although universal maternal thyroid function testing is not recommended by Australian
guidelines, an increasing number of women are nonetheless having thyroid screening in early

pregnancy. This has led to a marked increase in referrals to obstetric endocrinology clinics.

Severe hypothyroidism is associated with detrimental fetal effects, most notably cretinism due to
iodine deficiency (1). Consistent with this, Haddow et al reported an association between
maternal hypothyroidism and reduction in 1Q in the offspring (2). This retrospective cohort study
included cases of “overt” hypothyroidism (low Free T4, high TSH) and subclinical
hypothyroidism (normal Free T4, high TSH). A subsequent observational study demonstrated an
inverse correlation between severity of maternal hypothyroidism and 1Q of eight year old

offspring (3).

Subclinical hypothyroidism in pregnancy

The possibility that maternal subclinical hypothyroidism may also cause long term adverse
effects on fetal brain development is contentious. Data suggestive of possible fetal harm are all
observational. A recent prospective cohort study found mild thyroid dysfunction in early
pregnancy did not adversely affect educational attainment (4), but other observational studies
have shown conflicting results. A meta-analysis of 11 observational studies found evidence of

an effect of maternal subclinical hypothyroidism on the risk of intellectual impairment in
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children, but when only the studies reporting odds ratios directly (six studies) were included in
the meta-analysis, this association was no longer significant (5). Interventional randomised
controlled trials of levothyroxine during pregnancy have shown no benefit compared to placebo
treatment ( 6-8). These studies have been criticised on the grounds that treatment may have been
started too late in the pregnancy to show a benefit, given critical aspects of fetal brain

development occur between 11 and 14 weeks’ gestation (9).

A link between subclinical hypothyroidism and adverse pregnancy outcomes is also unclear,
with variable associations demonstrated in observational studies (10). In one secondary
analysis, reduction in the risk of a composite pregnancy outcome (including miscarriage and pre-
term delivery) was reported when treatment was begun by the end of the first trimester in anti-
thyroid peroxidase antibody (anti-TPO) positive women (11). A further study of anti-TPO
positive women with TSH > 2.5 mU/L treated with levothyroxine before 14 weeks gestation also
found a reduced risk of pre-term delivery, but mainly in those with TSH > 4.0 mU/L (12). A
subsequent study from the same group failed to show any levothyroxine treatment difference in
pre-term delivery in anti-TPO negative women when a TSH cut-off of 2.5 mU/L was applied,
but there was a reduction using a TSH cut-off of 4.0 mU/L (13). A retrospective analysis of a
large US administrative claims database showed that pregnant women with subclinical
hypothyroidism treated with levothyroxine had reduced pregnancy loss compared to untreated

women, but only in those with pre-treatment TSH concentration of 4.1-10 mU/L (14).
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Limitations of this study included the retrospective observational design, potential for

misclassification, selection bias and other confounders.

A recent systematic review involving 3,995 pregnant women supported an association between
subclinical hypothyroidism and adverse maternal and neonatal outcomes, however, this

association may not be causal and may be overestimated by publication bias (15).

Even in overt hypothyroidism (unless due to severe iodine deficiency) it is unclear whether the
association with adverse maternal outcomes and neonatal outcomes of preterm birth, low birth
weight and neonatal death is causal. An increased incidence of pregnancy complications has
often been described in overt hypothyroidism including preterm birth, low birth weight, perinatal
death, pregnancy induced hypertension, pre-eclampsia, placental abruption, anaemia and
postpartum haemorrhage. A close examination of the studies reveals that for many of these the

association could be due to confounding factors (e.g. maternal age, obesity).

One study took the unusual approach of blinding clinicians to thyroid function results (16). Of
the 586 pregnant women, 14 had overt hypothyroidism, 66 had subclinical hypothyroidism, two
had subclinical hyperthyroidism and seven had overt hyperthyroidism. No significant

differences in gestational age at delivery between the groups were found and after adjustment for
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maternal age and BMI there were no significant associations with the outcomes of pre-eclampsia,

fetal growth restriction, preterm delivery or Apgar score.

One of the larger studies of pregnancy outcomes in thyroid disease (17) included retrospective
data for 223,512 singleton pregnancies. The women with thyroid disease were older, more often
multiparous, and had more chronic conditions than women without thyroid disease. In addition,
women with primary hypothyroidism and unspecified thyroid disease were more likely to be
overweight or obese. All these represent significant confounding factors for the most commonly

quoted associations.

An outcome such as preterm birth is highly confounded in the literature by not being separated
into spontaneous and indicated preterm births. A recent meta-analysis identified only one study
in which preterm births were clearly identified as spontaneous (18). When women with co-
morbidities were excluded, the association with premature birth disappeared. Even well
conducted prospective studies with recorded thyroid function results are usually underpowered to

examine relatively rare outcomes such as pre-eclampsia.

Subclinical hypothyroidism and spontaneous abortion

10
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One of the most accepted associations is between thyroid disease and miscarriage, however even
here the study findings are contentious. A recent study of infertile women as part of two large
randomised controlled trials showed no association between TSH > 2.5 mU/L and miscarriage
(19). This result does not preclude an association, but it does show the well-known TSH cut-off
of 2.5 mU/L is not a discriminator for this outcome. The authors did find a significant
association with miscarriage and the presence of anti-thyroid antibodies in direct contrast to the
outcome of a recent meta-analysis which concluded that there was no association (20). Other
recent studies regarding the role of anti-thyroid antibodies and miscarriage have also had
conflicting results (21, 22). Currently there is no clear evidence that anti-thyroid antibody
positive women with TSH below 4 mU/L are at increased risk of miscarriage. Additionally the
majority of studies have been in women with infertility, raising concerns that the findings may

not be applicable to the general population.

The possible role of thyroid auto-immunity in the presence of normal thyroid function is beyond

the scope of this paper.

Thyroid function testing in pregnancy

When making treatment decisions based on TSH in pregnancy, important factors which should

be considered are often overlooked. This is of particular importance given that a borderline

11
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increase in TSH may well determine a recommendation for treatment with levothyroxine for the

rest of the pregnancy.

Factors including ethnicity, weight and even time of day of the blood sample may all influence
TSH. The situation is further complicated by the physiological thyroid function changes that
occur during normal pregnancy. Dynamic changes in thyroid function are mainly caused by
changes in human chorionic gonadotropin (hCG) levels which peak at around 10 weeks gestation
then decrease. HCG has weak TSH-like activity which can stimulate the TSH receptor to
increase thyroid hormone production (23, 24). The consequent downward shift in TSH is mostly
seen at 7 to 12 weeks gestation (25, 26) and typically does not occur prior to 7 weeks gestation

Q7).

Additionally significant variations in TSH assays exist which can result in marked differences in
the prevalence of subclinical hypothyroidism. Currently, four common commercial TSH
methods are used in Australia, manufactured by Roche, Abbott, Siemens, and Beckman. A
correlation study using sera collected during 9-13 weeks gestation from women in a prospective
study of longitudinal assessment of thyroid function in pregnancy (28) showed significant
method differences for TSH results with the Abbott method yielding the lowest TSH, Roche the

highest and the other two methods in between for the same standard TSH sample. (29).

12

This article is protected by copyright. All rights reserved.



American Thyroid Association 2017 Guidelines

The American Thyroid Association (ATA) has become the de facto international organisation
whose treatment guidelines for thyroid disease are accepted worldwide. The ATA first published
guidelines relating to pregnancy and thyroid disorders in 2011. The field has seen rapid growth
in the published literature and hence extensively revised 2017 guidelines were developed (30).
The 2017 ATA guidelines include 97 recommendations and provide a framework for

management, while recognising the many areas of uncertainty.

Although it has consistently been recommended that pregnancy-specific population based
reference intervals should be determined locally, this has seldom been achieved in clinical
practice. Consequently, there has been widespread adoption of prescriptive cut-off values
recommended in the 2011 ATA guidelines with TSH upper limits of 2.5 mU/L and 3.0 mU/L for
the first and second/third trimesters, respectively, to initiate levothyroxine treatment in
pregnancy. It should be noted that some experts have recommended against prescriptive upper
TSH limits which may have been set too low and it is argued are likely to cause more harm than

benefit (31).

The 2017 ATA guidelines again emphasise that population and trimester specific reference
intervals for serum TSH during pregnancy should be used, ideally defined in healthy thyroid

antibody negative pregnant women with optimal iodine intake and without thyroid illness. When

13
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this is not feasible, extrapolation of pregnancy-specific TSH reference intervals from similar

patient populations and performed using similar TSH assays is recommended.

Importantly, revision of the prescriptive upper reference limit for TSH from 2.5 mU/L to 4.0
mU/L is recommended if internal or transferable pregnancy-specific TSH reference intervals are
not available (30). This recommendation may substantially reduce the number of women

diagnosed with subclinical hypothyroidism.

Potential areas of confusion using the 2017 ATA Guidelines

Whilst the long awaited 2017 ATA guideline revision was clearly welcome, a number of the
recommendations are based on low quality evidence. Additionally, the guidelines lack clarity
regarding the key clinical question: when to start levothyroxine, which is a time sensitive
decision. Instead, a treatment algorithm is provided based on the presence or absence of anti-
TPO antibodies, a result not often available when the initial elevated TSH is discovered.
Furthermore, thyroid autoantibody levels decline as gestation advances ( 32, 33), with up to 50%
of women losing anti-TPO antibody positivity in the second and third trimesters ( 33). The
guidelines refer to this phenomenon, but do not provide guidance on how to deal with the

implications.

14
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The guidelines state that if a woman is anti-TPO antibody positive, treatment with levothyroxine
is recommended if the TSH level is above the upper limit of the trimester-specific TSH reference
interval. Yet levothyroxine treatment may also be used if anti-TPO antibody levels are elevated
and TSH is between 2.5 mU/L and the trimester-specific upper limit. In a major departure from
previous practice, when anti-TPO antibodies are negative, levothyroxine treatment is not

recommended until TSH is above 10 mU/L.

As a result, the 2017 ATA guidelines allow clinicians to choose from several options regarding
the accepted upper limit of a normal TSH in pregnancy and the cut-off TSH before initiation of
levothyroxine therapy. Decision making becomes complex! Furthermore, given that anti-TPO
antibody status is not routinely tested when TSH is performed, a subsequent blood test for anti-
TPO antibodies will be required for many pregnant women with TSH in the equivocal range,

leading to increased pathology and consultation costs, as well as a potential delay in treatment.

We acknowledge that no one approach is clearly superior. However, in busy public hospital
obstetric clinics, leaving the choice to individual clinicians can cause confusion and
miscommunication. A woman may potentially receive conflicting advice from one clinic

appointment to the next depending on the individual endocrinologist or obstetrician. Different

15
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hospitals in the same city may choose different TSH cutoffs to define subclinical hypothyroidism
and levothyroxine treatment may be recommended by one hospital but not the other. In the age
of social media, consistency of management approach across sites is crucial to patient confidence

in our health care delivery system.

In order to avoid these predictable problems, endocrinologists and obstetricians involved in the
care of pregnant women in all Melbourne public obstetric hospitals resolved to develop an
agreed position regarding the diagnosis and management of subclinical hypothyroidism in

pregnancy. These hospitals are responsible for more than 40,000 births annually (34).

Methods

The 2017 ATA guidelines and other relevant literature were reviewed by representatives from all
Melbourne public hospital networks providing obstetric services (Alfred Health, Eastern Health,
Mercy Hospital for Women, Monash Health, Northern Health, Peninsula Health, Royal

Women’s Hospital, Werribee Mercy and Western Health).

A meeting was then convened in Melbourne in May 2017 and held during the Endocrine Society

of Australia Annual Seminar meeting. At that meeting all Melbourne public hospitals were

16
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represented as well as endocrinologists from regional Victoria, other Australian states and New

Zealand.

Consensus guidelines regarding the diagnosis and management of subclinical hypothyroidism in
pregnancy were developed and subsequently the guidelines were refined by email discussion.
Each recommendation was classified according to The National Health and Medical Research

Council criteria ( 35).

The consensus guidelines were then referred to the Endocrine Society of Australia for
consideration and subsequently were endorsed by the Council of the Endocrine Society of

Australia in August 2018.

Results

In line with the 2017 ATA guidelines, universal thyroid function testing in pregnancy was not
recommended. Selective screening of women at higher risk of thyroid disease (e.g. history of
past thyroid disease, age > 30, obesity (BMI > 40 kg/m?), personal or family history of
autoimmune disease, presence of goitre, use of medications that can affect thyroid function and

past history of infertility, pregnancy loss or neck irradiation) as specified in the ATA 2017

17
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guidelines was endorsed (30). The management of isolated maternal hypothyroxinaemia (low
FT4 with normal TSH) is controversial. The ATA recommendation to not routinely treat during

pregnancy was endorsed (30).

The evidence in the literature relating to subclinical hypothyroidism in pregnancy was
considered to be generally of only modest quality and the strength of each consensus guideline

recommendation was graded only moderate or weak. The consensus is summarised in Table 1.

The major change is the TSH level at which treatment with levothyroxine is recommended.
Where trimester-specific TSH reference intervals are not available, a TSH concentration above 4
mU/L is the new agreed level for initiation of levothyroxine therapy. This is to replace the
previously recommended TSH upper limits of 2.5 mU/L and 3.0 mU/L for the first and second
and third trimesters respectively. In cases of borderline elevation of TSH, it is recommended to
repeat the test without delay, in the same laboratory, to ensure that TSH is indeed elevated before
committing the mother to levothyroxine therapy for the remainder of the pregnancy. If a local
trimester and population-specific TSH reference interval is available, the cut-off to start
levothyroxine is a TSH above the upper limit of that reference interval. This consensus
recommendation is made irrespective of maternal anti-TPO antibody status, firstly to avoid
unnecessary complexity and secondly in recognition of the conflicting evidence in relation to the

impact of thyroid auto-immunity per se on pregnancy outcomes.

18
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Other recommendations include the proposal that anti-TPO antibodies should be measured in
women where the TSH is above 4 mU/L (or above the trimester and population-specific
reference interval). This is to assist decision making at the end of the pregnancy when deciding
whether to stop levothyroxine, rather than to determine who should receive levothyroxine during
pregnancy. Although the majority of women have a return to normal thyroid function after
pregnancy, where anti-TPO antibodies are strongly positive (three times the normal upper limit
or higher), treatment should generally continue postpartum because of the higher risk of ongoing
hypothyroidism. In a study of women with subclinical hypothyroidism in pregnancy, where
antibody measurements were available, women with positive thyroid peroxidase antibodies in
pregnancy were more likely to have persistently elevated TSH, or be receiving levothyroxine
replacement 5 years after pregnancy compared to antibody negative women (6 of 7 [86%] vs 10

of 57 [18%], P < .001) (36).

The remaining recommendations relate to practical management aspects. The starting dose of 50
microgram levothyroxine daily and the frequency of re-checking thyroid function while on

treatment are in keeping with common clinical practice ( 37).

19
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The recommendation regarding the levothyroxine-treated TSH target (0.1 mU/L to 2.5 mU/L)
was the subject of considerable debate at the May 2017 meeting, as it is evidently inconsistent
with the cut-off TSH of 4 mU/L to initiate levothyroxine treatment. It was, however, decided to
remain consistent with the ATA guidelines which recommend this target range, while

acknowledging that the evidence underpinning this recommendation is of low quality.

The remainder of the recommendations are designed to provide a uniform approach regarding
whether to stop levothyroxine at the end of pregnancy and to guide postpartum thyroid function
testing, again recognising the low quality evidence for these recommendations. The final
recommendation was designed to ensure safe handover of care to the woman’s general

practitioner.

Conclusion

As more evidence accrues it will be appropriate to revise these Melbourne Consensus
Guidelines. For now they achieve the important goal of providing uniform clinical practice
across Melbourne, which should reduce confusion, expense and unnecessary stress on both

mothers and clinicians.

20
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Table 1. Consensus Guidelines for the Management of Subclinical Hypothyroidism During
Pregnancy in all Melbourne Public Hospitals*

Irrespective of thyroid antibody status, levothyroxine therapy is started in pregnant women if TSH is > 4
mU/L (confirmed by a repeat test done in the same laboratory without delay in cases where TSH is only
borderline elevated)

Where population-specific and gestation-specific TSH reference intervals are available, TSH results above
the upper limit of these reference intervals are to be used instead of TSH >4 mU/L

NHMRC Level of evidence: 111-2
GRADE B

Anti-Thyroid Peroxidase (Anti-TPO) antibody status is checked in all pregnant women with TSH >4 mU/L

NHMRC Level of evidence: 111-2
GRADE B

Isolated hypothyroxinaemia (Low Free T4, normal TSH) in pregnancy is not routinely treated

NHMRC Level of evidence: 111-2
GRADE B

Levothyroxine starting dose is generally 50 ug daily

NHMRC Level of evidence: IV
GRADE C

Target TSH when on treatment with levothyroxine is: 0.1 mU/L to 2.5 mU/L

NHMRC Level of evidence: 111-3
GRADE C

Free T4 and TSH should be re-checked six weeks after initiation of levothyroxine, and six weekly thereafter
throughout the pregnancy to guide levothyroxine dose adjustment

If TSH is in the target range at 30 weeks gestation, further thyroid function tests are not required for the
rest of the pregnancy
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NHMRC Level of evidence: 111-3
GRADE C

Levothyroxine is ceased after delivery in all women except those:

e contemplating a repeat pregnancy within 12 months of giving birth

e attempting to conceive again with a history of unexplained spontaneous abortion

e who had TSH > 10 mU/L prior to commencing levothyroxine therapy

e with strongly positive anti-TPO antibodies (i.e. more than three times upper limit of normal)

NHMRC Level of evidence: 111-3
GRADE D

In cases where levothyroxine is continued, individualised follow-up arrangements should be made

Unless initial TSH was > 10 mU/L, levothyroxine cessation should be considered on an annual basis, as long
term therapy may not be required.

NHMRC Level of evidence: 111-3
GRADE C

All women should be advised to have a re-check of Free T4 and TSH six weeks post partum. Women will
generally be asked to see their local doctor to discuss the results

NHMRC Level of evidence: 111-3
GRADE C

A letter should be sent to the local doctor (with a copy to the patient) communicating the fact that
levothyroxine had been used during pregnancy and the need to re-check Free T4 and TSH at 6 weeks
postpartum

The letter should also provide a phone number for the local doctor to contact an experienced clinician at
the hospital regarding any queries relating to the postpartum thyroid function results

NHMRC Level of evidence: Not applicable
GRADE Not applicable

31

This article is protected by copyright. All rights reserved.



*These Guidelines may be varied at the discretion of an experienced clinician.

NHMRC: National Health and Medical Research Council
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Table 1. Consensus Guidelines for the Management of Subclinical Hypothyroidism During
Pregnancy in all Melbourne Public Hospitals*

1. Irrespective of thyroid antibody status, levothyroxine therapy is started in pregnant women if TSH is > 4
mU/L (confirmed by a repeat test done in the same laboratory without delay in cases where TSH is only
borderline elevated)

Where population-specific and gestation-specific TSH reference intervals are available, TSH results above
the upper limit of these reference intervals are to be used instead of TSH >4 mU/L

NHMRC Level of evidence: 111-2

GRADE B

2. Anti-Thyroid Peroxidase (Anti-TPO) antibody status is checked in all pregnant women with TSH >4 mU/L
NHMRC Level of evidence: I11-2
GRADE B

3. Isolated hypothyroxinaemia (Low Free T4, normal TSH) in pregnancy is not routinely treated
NHMRC Level of evidence: 111-2
GRADE B

4. Levothyroxine starting dose is generally 50 ug daily
NHMRC Level of evidence: IV
GRADE C

5. Target TSH when on treatment with levothyroxine is: 0.1 mU/L to 2.5 mU/L
NHMRC Level of evidence: 111-3
GRADE C

6. Free T4 and TSH should be re-checked six weeks after initiation of levothyroxine, and six weekly thereafter
throughout the pregnancy to guide levothyroxine dose adjustment
If TSH is in the target range at 30 weeks gestation, further thyroid function tests are not required for the
rest of the pregnancy
NHMRC Level of evidence: I11-3
GRADE C

6. Levothyroxine is ceased after delivery in all women except those:

e contemplating a repeat pregnancy within 12 months of giving birth
e attempting to conceive again with a history of unexplained spontaneous abortion
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e who had TSH > 10 mU/L prior to commencing levothyroxine therapy
e with strongly positive anti-TPO antibodies (i.e. more than three times upper limit of normal)

NHMRC Level of evidence: 111-3
GRADE D

7. In cases where levothyroxine is continued, individualised follow-up arrangements should be made
Unless initial TSH was > 10 mU/L, levothyroxine cessation should be considered on an annual basis, as long
term therapy may not be required.
NHMRC Level of evidence: I11-3
GRADE C
8. All women should be advised to have a re-check of Free T4 and TSH six weeks post partum. Women will
generally be asked to see their local doctor to discuss the results
NHMRC Level of evidence: I11-3
GRADE C
9. A letter should be sent to the local doctor (with a copy to the patient) communicating the fact that

levothyroxine had been used during pregnancy and the need to re-check Free T4 and TSH at 6 weeks
postpartum

The letter should also provide a phone number for the local doctor to contact an experienced clinician at
the hospital regarding any queries relating to the postpartum thyroid function results

NHMRC Level of evidence: Not applicable
GRADE Not applicable

*These Guidelines may be varied at the discretion of an experienced clinician.

NHMRC: National Health and Medical Research Council
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