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Introduction

« This guideline updates the 2017 American Thyroid Association (ATA) recommendations for the diagnosis and management of

thyroid disease before pregnancy, during pregnancy, and in the postpartum period.




THYROID PHYSIOLOGY
AND THYROID FUNCTION

TESTING




What's New in This Guideline

<+ The guideline introduces updated approaches for assessing thyroid hormone

availability during pregnancy.

<+Advantages and limitations of different free thyroxine (fT4) testing methods are

reviewed.

<Risk factors for thyroid disease during pregnancy have been updated.
Maternal age, parity, and body mass index are no longer considered major screening

criteria.




Thyroid Physiology During Pregnancy

« Ovarian stimulation increases estrogen, leading to higher thyroxine-binding globulin (TBG)

concentrations and increased thyroid hormone requirements.

« During pregnancy, TBG rises from week 7, peaks around week 16, and then stabilizes.

Total T4 and Total T3 concentrations increase in parallel with TBG.

« Human chorionic gonadotropin (hCG) stimulates thyroid hormone production, with

maximal effects near the end of the first trimester.

» Pregnancy is characterized by a transient increase in fT4 and a physiological reduction in

TSH, with values below 0.4 mU/L commonly observed.




- 1-As pregnancy progresses, there is an increase in the transfer of maternal

T4 to the fetal compartment

- 2-anincrease in T4 degradation by type 3 deiodinase expressed in the

placenta

- 3-anincrease in renal iodine excretion
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FIG. 1. (A) Thyroid physiology during
ovarian stimulation. Physiological
alterations of serum TSH, fT4, and TBG
concentrations are expected from the
rise of estrogen during ovarian
stimulation. Thyroxine requirements
are extracted from studies of women
with hypothyroidism taking fixed
levothyroxine doses. (B) Thyroid
physiology during pregnancy.
Physiological alterations of serum TSH,
TT3, TT4, fT4, and thyroid antibody
concentrations are expected from the
effects of hCG, estrogen, and other
factors during pregnancy.




Special Physiological Conditions

- Women receiving levothyroxine (LT4) who undergo assisted reproductive technology

may experience an average TSH increase of approximately 1.5 mU/L.

» Twin pregnancies produce higher hCG concentrations, resulting in lower TSH and

higher fT4 levels.

-« Women with hypothyroidism carrying twins often require larger LT4 dose

adjustments.

« TPO antibody-positive women have a higher risk of overt hypothyroidism because of

a reduced thyroidal response to hCG stimulation. g




- increase in free fatty acids and a decrease in albumin concentrations, may

influence the performance of fT4 immunoassays. It is known that these

could result in falsely lower serum fT4 concentrations in a method-specific

manner,especially during the second half of pregnancy
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m..m..-m Ab, iodine, radioactive iodine, the
or block the fetal tryroid antithyroid drugs (propylthiouracil and
methimazole), propanolol, and the
thyroid hormones [(lio)thyronine and
(levo) thyroxine] all traverse the placenta
and have the potential to induce direct
effects to the fetus. Maternal TPOAb and
TgAb can also traverse the placenta but
do not affect the fetus. Maternal TSH

does not cross the placenta.
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Laboratory Assessment During Pregnancy

- Pregnancy-related physiological changes may reduce the accuracy of T4

immunoassays, particularly during the second half of pregnancy.

- Analog fT4 immunoassays correlate better with TSH during the first trimester than

total T4 measurements.

» Alternative strategies include equilibrium dialysis, ultrafiltration with LC-MS/MS, the

fT4 index, and adjusted total T4 measurements.

- Each method has specific advantages and important limitations.




Clinical Considerations

A fixed upper TSH limit of 4.0 mU/L identifies only 46.1% of women
with overt hypothyroidism.

.Mild thyroid function abnormalities are transient in approximately
50% of cases.

.Laboratory reference intervals should always be interpreted together
with clinical findings and individual patient characteristics.




Interpretation of Thyroid Function Tests

- Maternal TSH remains the most reliable indicator of thyroid status during pregnancy.

 Free and total T3 measurements have limited clinical value except in the evaluation of

hyperthyroidism.

« If trimester-specific reference intervals are unavailable, a first-trimester TSH reference

interval of 0.1-4.0 mU/L is considered acceptable.

« In cases where fT4 interpretation is uncertain (e.g., due to assay limitations in the
second half of pregnancy), maternal TSH should be prioritized. Third-generation TSH
immunoassays are not affected by pregnancy-related changes in binding proteins and

remain the most reliable indicator of maternal thyroid status.




Recommendations

- Laboratory- and trimester-specific TSH and fT4 reference intervals should be used whenever available.

« In the absence of pregnancy-specific reference ranges, a first-trimester TSH reference interval of 0.1-4.0

mU/L, or a 0.5 mU/L reduction from the local non-pregnant upper limit, is acceptable.




Definition of (ab)normal thyroid function fests

Recommendations Table 1: Definitions of (Ab)normal Thyroid Function Tests Strength” Level ¥

Preconception and during fertility treatment

Apply the same definition of (ab)normal thyroid function tests to women planning a pregnancy as those used for the
general non-pregnant population.

Pregnancy

Alab and trimester-specific reference interval® for TSH and FT4 is suggested as the preferred standard for use during
pregnancy.

Good Practice Statement

Conditional Low

If a lab and trimester-specific reference interval for TSH is unavailable, a TSH reference interval of 0.1-4.0 mU/L can

be used during the first and second trimesters.® R i

If a lab and trimester-specific reference interval for FT4 is unavailable, the following options may be used to define
(ab)normal FT4, with the understanding of the limitations inherent to each testing platform:

- AFT4 surrogate (TT4 adjusted for gestational week® or the FT4 index?)
- The non-pregnancy FT4 reference interval

Conditional Low

The concept that serum TSH concentrations typically best reflects maternal thyroid function should be emphasized
during clinical decision-making. Good Practice Statement

The same thyroid function test methods/assay should be used for individual patient follow-up over the course of

pregnancy to reduce analytic variability. Good Practice Statement
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b the non-pregnancy upper limit for TSH is above 4.5 mU/L. For the third trimester, the reference
intervals for general non-pregnant population TSH concentrations will likely suffice.

c The non-pregnancy reference interval limit for total T4 can be used before gestational week 6.

For gestational weeks 7 to 16, non-pregnancy reference interval limits for total T4 can be increased by
5% per week (total T4 percentage increase in pregnancy = [gestational week — 6] x 0.05)

with a maximum increase of 50% by the 16th week of pregnancy. For gestational weeks >16, a 50%
increase of total T4 may be estimated.

d Typically defined as: TT4 (mcg/ml) x T3 uptake (%)/100 (pregnancy reference intervals typically not
available)

e The assay-related underestimation of FT4 concentrations during the second half of pregnancy should
be taken into account, which can lead to slightly more diagnoses of isolated hypothyroxinemia and
overt hypothyroidism as compared to a laboratory and trimester-specific reference interval.




Box 1. Preferred definitions of thyroid function test abnormalities during pregnancy

* Alaboratory and timester-specific reference interval is optimally defined as the 2.397 5% percentile range of a population representative

of a healthcare provider's patient population that only includes women without major thyroid interfering factors fe.g. TPOAb negative
women with a singleton pregnancy, no known thyroid disease, and no [regional] severe iodine deficiency).

Various other factors that may be associated with higher mean TSH and FT4 concentrations (e.g. comorbidities, assisted reproductive

technology, or thyroglobulin antibody [TgAb] positivity) have not been shown to substantially change the reference interval limits for TSH or
FT4 during pregnancy. However, removal of additional cases from a study population could impact the quality of the reference intervals by
lowering the number of included individuals* Thus, it does not seem necessary to use these additional exclusion criteria.

* Thyroid dysfunction during pregnancy is defined as follows:

o Owvert primary hypothyroidism: increased (>97_5" percentile) TSH concentration with a decreased (<2.5" percentile)
FT4 concentration.

o Subclinical hypothyroidism: increased TSH concentration with a normal (2.5 .97 5% percentile) FT4 concentration.
o Isolated maternal hypothyroxinemia: decreased FT4 concentration with a normal TSH concentration.

o Overt hyperthyroidism: decreased TSH concentration with elevated FT4 and/or (F)T3 concentration.

o Subclinical hyperthyroidism: decreased TSH concentration with normal FT4 and (F)T3 concentration.

TPOABb, thyroperoxidase anfibody; TSH, thyroid stimulating hormone; FT4, free thyroxine; TgAb, thyroglobulin antibody; FT3, free
triodothyronine




Recommendations Table 2: Indications for Thyroid Function Testing

Pregnancy

All newly pregnant women should undergo clinical evaluation and assessment for risk factors® for thyroid dysfunction
in pregnancy.

In women without known thyroid disease, it is suggested that TSH testing be offered upon a positive pregnancy test ~onditional
to those at increased risk of thyroid dysfunction during pregnancy.®

Good Practice Statement

In women freated with levothyroxine, TSH testing may be performed upon pregnancy confirmation, approximately
every 4 weeks during the first half of pregnancy, at least once in the third trimester, and 4-6 weeks after any dose Conditional
adjustment.

Pastpartum

Apply the same thyroid function testing indications to postpartum women as those for the general non-pregnant
population. Specifically for women using levothyroxine, thyroid function testing should be performed around 6 weeks  Good Practice Statement
postpartum or following any levothyroxine dose adjustment.

For recommendations preconception (including fertility treatments), see section E
2 As defined in Table 1

* Strength of Recommendation; # Level of Evidence; Good Practice Statement
TSH, thyroid stimulating hormone

Dissenting comments for Recommendations Table 2 from ATA members within the guidelines’ writing group are reported in Supplementary Table 3.
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TarBLE 1. Risk Factors FOR THYROID DysFuncTION DURING PREGNANCY

Suggested
TSH testing frequency

Risk factor
History of (subclinical) hypothyroidismyperthyroidism including postpartum thyroiditis At presentation of pregnancy
Known thyroid antibody positivity Every 4-6 weeks up to mid-pregnancy
Symptoms of thyroid dysfunction or goiter At presentation of pregnancy

At presentation of pregnancy
& every tnmester

Concurrent medication use associated with thyroid dysfunction®
Personal history of:
Autoimmune disease” At presentation of pregnancy
Two or more miscarmages” At presentation of pregnancy
Infertility® At presentation of pregnancy

Down syndrome or Turner syndrome At presentation of pregnancy

e Flapi s 3rg q 3 S At presentation of pregnancy
Treatment with ionizing radiation to the head and neck region or radioactive iodine & every trimester
Prior thyroid surgery At presentation of pregnancy
& every timester

Family history of autoimmune thyroid disease At presentation of pregnancy
At presentation of pregnancy

& every 4-6 weeks up to
mid=pregnancy

Residing in an area of severe iodine insufﬁciencyd while not using iodine-containing supplements or
indized salt




a Including but not limited to type 1 diabetes mellitus, pernicious anemia, celiac disease,
Addison’s disease, vitiligo, premature ovarian failure,multiple sclerosis, rheumatoid arthritis, and
systemic lupus erythematosus

b Screening is only indicated if it was not performed preconception, or if there are other risk
factors present

c Including but not limited to amiodarone, lithium, rifampin, ethionamide, phenobarbital,
phenytoin, carbamazepine, and recent cancer-related immunotherapy (used within 6 months) or
lodinated contrast (administered within 2 months)




IODINE




lodine: Background and What's New

lodine is an essential trace element required for thyroid hormone synthesis.

The human body contains approximately 15-20 mg of iodine, with more than 70% stored in the thyroid gland.

Pregnancy increases iodine requirements because of higher thyroid hormone production, increased renal iodine excretion,

and fetal iodine demand.

Adequate iodine intake should ideally be achieved before conception.

New in this guideline: There is currently no validated biomarker that accurately reflects long-term iodine status in an
individual. Biomarkers such as urinary iodine concentration (UIC) should be interpreted only at the population level, while

individual risk factors remain essential for clinical assessment.

Urinary iodine concentration (UIC) is a population-level biomarker only and should NOT be used to diagnose iodine
deficiency in an individual patient. Individual dietary habits and regional iodine availability remain the primary tools for

clinical assessment.




Epidemiology and Clinical Impact

« In 2023, 18 of 127 countries had insufficient dietary iodine intake, affecting approximately

one-third of the global population.

« Severe maternal iodine deficiency is associated with maternal and neonatal
hypothyroidism, adverse obstetric outcomes, perinatal and infant mortality, reduced child

IQ, and impaired neurodevelopment.

- Mild-to-moderate iodine deficiency has not consistently been associated with adverse

obstetric outcomes but has been linked to impaired fetal brain development.

« Children of mothers with iodine deficiency before 14 weeks of gestation demonstrate lower

IQ scores in a dose-dependent manner.




Physiology and Assessment of lodine
Status

» There is no reliable biomarker for assessing chronic iodine intake in an individual.

- Population iodine status is primarily evaluated using the median urinary iodine

concentration (UIC).

» Median UIC values of 100-199 mcg/L indicate adequate iodine nutrition in

nonpregnant women, whereas 150-249 mcg/L indicate adequate iodine status

during pregnancy.
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Biomarkers and Diagnostic Considerations

« Serum thyroglobulin and neonatal TSH may provide additional information regarding

population iodine status.

- In iodine-sufficient populations, neonatal TSH >5.0 mU/L should occur in less than 3% of

newborns.

« Thyroid function tests are not sufficiently sensitive to assess iodine nutrition at the

population level.

- During lactation, urinary iodine alone may underestimate iodine status because iodine is also

secreted into breast milk.

- A median breast milk iodine concentration (BMIC) of 100-200 mcg/L is generally considered

adequate, although no universally accepted threshold exists. 26




Iodine Supplementation and Management

» Pregnant and lactating women should receive a total iodine intake of 250 mcg/day from
diet and supplements.
A daily supplement containing 150 mcg of iodine is recommended before conception,
throughout pregnancy, and during lactation.
Supplementation should ideally begin at least 3 months before conception.
Women with higher risk of iodine deficiency, including those who avoid iodized salt, or
consume vegan diets, may require additional iodine intake.
Reported supplementation doses in clinical studies have ranged from 50 to 300 mcg/day,

depending on regional iodine intake.




Excess lodine Exposure

- Excessive iodine intake during pregnancy should generally be avoided.

- Sustained iodine supplementation exceeding 500 mcg/day may increase the risk of maternal and fetal

thyroid dysfunction.

« Clinicians should carefully evaluate the use of iodine-containing medications, including amiodarone and

iodinated contrast agents, during pregnancy.
Potassium iodide may be used only in selected situations, such as preparation for thyroid surgery or specific

treatment of Graves' disease.

In resource-limited settings without salt iodization, an annual 400 mg dose of iodized oil may be considered

for women of reproductive age.




Recommendations Table 3: lodine Nutrition

Pregnant and lactating women should sirive for a daily icdine intake of 250 meg as provided by dietary iodine intake
complemented by iodine supplements as required.

For women at risk of iodine deficiency given geographic region, dietary restrictions or malabsorption, we suggest
starting 150 mcg per day iodine supplementation ideally at least 3 months before planned pregnancy and continued
until lactation is complete.

An annual dose of 400 mg iodized oil in women of childbearing age and pregnant women can be given in
low-resource countries and/or regions with severe iodine deficiency, where neither salt iodization nor daily iodine
supplements are feasible.

We suggest applying similar iedine supplementation recommendations for pregnant women taking antithyroid drugs
(ATDs) for Graves' hyperthyroidism and those taking levothyroxine for hypothyroidism.

Excessive icdine exposure during pregnancy should be avoided with the exception of certain medical indications,
such as the use of saturated solution of potassium iodide (SSKI) or iodinated contrast media.

Sustained excessive dietary iodine intake and dietary supplements use exceeding 500 mcg daily should be avoided
during pregnancy due to concems for fetal and maternal thyroid dysfunction.

* Strength of Recommendation; * Level of Evidence; Good Practice Statement
ATD, antithyroid drug; SSKI, saturated solution of potassium iodide

Conditional

Conditional

Conditional

Low




THYROID

DYSFUNCTION
AND INFERTILITY




Thyroid Dysfunction and Infertility:
Background

- The evaluation and management of thyroid dysfunction in women with

infertility are generally similar to those in the general population.

-« Women with infertility often require earlier diagnosis and treatment because

the opportunity for conception is limited.

- Fertility treatments increase thyroid hormone requirements.
Early identification of thyroid dysfunction is essential to optimize fertility

treatment and pregnancy outcomes




What's New in This Guideline

« Levothyroxine (LT4) should not be routinely prescribed for euthyroid women who are

TPOAb-positive and have infertility or recurrent miscarriage.

- Instead, thyroid function should be monitored every 3—6 months before conception

because 7-9% may develop overt or subclinical hypothyroidism.

 Subclinical hypothyroidism should preferably be confirmed with repeat thyroid

function testing before initiating LT4 therapy.

« Many women with an initially elevated TSH will have normal thyroid function upon

repeat assessment.




Initial Evaluation Before Pregnancy

- Thyroid function testing is recommended in women with infertility or recurrent

miscarriage because hypothyroidism is part of the differential diagnosis.

- Measurement of TPO antibodies helps identify women at increased risk of

future hypothyroidism.

« TPOAD positivity also predicts miscarriage, preterm birth, and postpartum
thyroiditis.
Routine antibody screening is not universally recommended and should be

individualized according to clinical risk.




Overt Hypothyroidism IN INFERTILITY

- The prevalence of previously undiagnosed overt hypothyroidism is approximately

0.2% among women with infertility or recurrent miscarriage.

- Approximately 70% of affected women are TPOADb positive.
Untreated overt hypothyroidism is associated with menstrual disturbances,

ovulatory dysfunction, infertility, and recurrent miscarriage.
- Menstrual abnormalities occur in approximately 23% of untreated women.

- Hypothyroidism accounts for approximately 2—-3% of all cases of anovulation.




Recommendations Table 4: Thyroid Function Testing and Monitoring in Women with Infertility

TSH lesling should be parforrmed in all non-pregnant women who present with infertlity or recurrent miscaniages.
TPOAD tesling may be performed in all women whe prasant with infertlity or recurrent Fiscaniages.

For waren with infenility of recurfent miscarriage who are taking levaliyroxine, ulilize a target TSH of 0.5-2.5 mliL
preconceplion and in pregnancy.

For wormen using levothyroxing, TSH may be checkad once within 512 weeks pror 1o controlled ovarian stimulation,
approximataly two weeks afler a posilive pregnancy sl and then according o pregnancy recommendaions
[see elsewhens),

" E'I.I'Hgﬂ'l ol Fecommandaltion; ¥ Lawal ol Evidence, Good Fraclice Statemeant
TSH, thyrow slimulaling hormane; TROAD, thyroperoxidase satihady

Recommendations Table 5: Overl Hy polhyroidism in Women with Infertility

In women with newly disgrosed or uncontrolied avert typotiryrosdism, Tertility treatment should be detayed untl
euthyroidism is restored.

Wornen with oven hypathyroidism who are planning pregnancy should be treated with levothyroxine (LT4).
Thyroid preparations otber than levethyroxine [LT4), such as Bothyronine (LT3) or desiccated thyroid extract, should -
not be used in women planning pregnancy.

* Strength of Recommendation: * Level of Evidence; Good Praclice Stalemen
LT4, levolhyroxine; | T3, Hofyromine




Subclinical Hypothyroidism and infertility

.The prevalence of subclinical hypothyroidism is approximately 2.4% in women with
infertility or recurrent miscarriage.

.Around 40% of women are TPOADb positive, increasing to 80% when TSH exceeds 10
mU/L.

.Most women are asymptomatic and diagnosed during infertility investigations.

Obesity and thyroid autoimmunity are major risk factors.




Recommendations Table 6: Subclinical Hypothyroidism in Women with Infertility Strength* Level*

In women with newly diagnosed or uncontrolled subclinical hypothyroidism, fertility treatment may be delayed until the

spontaneous restoration or therapy-induced restoration of euthyroidism. Conditional Low

Subelinical hypothyroidism with a TSH =10 mU/L should be treated with levothyroxine. Good Practice Statement

For all women with newly diagnosed subelinical hypothyroidism, diagnostic confirmation with rechecking TSH and FT4

may be done in 4-6 weeks. Conditional =~ Maoderate

If the TSH concentration normalizes upon repeat measurement:

1) TPOAb negative women do not require biochemical follow-up and may be advised to seek medical evaluation
upon the development of hypothyrold symptoms.

2) TPOAb positive women may be followed-up with TSH testing every 3-6 months when planning pregnancy, and
once pregnant, every 4-6 weeks during the first half of pregnancy, at least once in the third trimester, and
4-6 weeks after any dose adjustment.

If subclinical hypothyroidism is persistent upon repeat tesling:

1) Low dose (2575 meg/day) levothyroxine may be started, with a TSH measurement after 4-6 weeks and
levothyroxine dose titrated to a target TSH between 0.5-2.5 mU/L.

* Strength of Recommendation; * Level of Evidence; Good Practice Statement
TSH, thyroid stimulating hormone; FT4, free thyroxine; TPOAD, thyroperoxidase antibody




Evidence for LT4 Therapy

« Untreated subclinical hypothyroidism is associated with a modest reduction in

conception rates and a slightly increased miscarriage risk.

 During IVF/ICSI, LT4 therapy improved implantation, miscarriage, and live birth rates

in one randomized trial.

 LT4 treatment may prevent progression from subclinical to overt hypothyroidism

during ovarian stimulation and pregnancy.

- Immediate low-dose LT4 (25-75 mcg/day) may be considered when repeat testing is

impractical.




Euthyroid TPOAb-Positive Women

TPOADb positivity occurs in approximately 8-11% of

women with infertility.

The prevalence may be nearly doubled in women with

recurrent miscarriage.

Approximately 7-9% of euthyroid TPOAb-positive women

develop hypothyroidism within one year.

Thyroid function should therefore be reassessed every 3—

6 months before conception.

TPOADb positivity is associated with increased risks of

miscarriage and postpartum thyroiditis.

Levothyroxine in Euthyroid TPOAb-Positive Women

- Three high-quality randomized controlled trials demonstrated no

fertility or pregnancy benefit from LT4 therapy in euthyroid

TPOAb-positive women.

- LT4 did not improve conception rates, miscarriage rates, or live

birth outcomes.

Current evidence does not support selenium, glucocorticoids, or
immunomodulatory therapies for improving reproductive

outcomes.




Recommendations Table 7: Thyroid Autoimmunity in Women with Infertility Strength* Level #

For euthyroid TPOAb and/or TgAb positive women with infertility, levothyroxine treatment should not be offered.2 Strong -

For euthyroid TPOAb and/or TgAb positive women planning pregnancy, TSH and FT4 may be rechecked every Conditional Low
3-6 months.

For TPOADb and/or TgAb positive women with infertility, do not offer oral prednisolone or intravenous immunoglobulin »
treatment. Conditional Low

@ Regardless of TSH concentration or miscarriage history
* Strength of Recommendation; * Level of Evidence; Good Practice Statement
TPOADb, thyroperoxidase antibody; TgAb, thyroglobulin antibody; TSH, thyroid stimulating hormone; FT4, free thyroxine

Dissenting comments for Recommendations Table 7 from ATA members within the guidelines’ writing group are reported in Supplementary Table 3.




Hyperthyroidism and Fertility

« Women with hyperthyroidism require rapid evaluation because fertility treatment is often time-

sensitive.

Achieving euthyroidism before conception remains the primary treatment goal.

Persistent TSH suppression (<0.1 mU/L) with normal fT4 and T3 requires close monitoring.
Low-dose propylthiouracil (PTU) may be considered in selected women before conception.

PTU should be discontinued immediately after pregnancy confirmation whenever clinically

appropriate.




Recommendations Table 8: Subclinical and Overt Hyperthyroidism Preconception Strength*  Level”

Diagnostic confirmation of subclinical hyperthyroidism in women with infertility should be performed by rechecking
TSH and FT4 after 4-6 weeks. Good Practice Statement

Overt hyperthyroidism in women with infertility should be treated preconception, either according to the underlying
cause or with a low dose of antithyroid drugs if no underlying cause can be identified. OGIFERCRCS SRt

* Strength of Recommendation; * Level of Evidence; Good Practice Statement
TSH, thyroid stimulating hormone; FT4, free thyroxine




HYPOTHYROIDISM, THYROID
AUTOIMMUNITY,
AND HYPOTHYROXINEMIA
PRECONCEPTION AND IN
PREGNANCY




Hypothyroidism, Thyroid
Autoimmunity, and Hypothyroxinemia

- Management depends on when thyroid dysfunction is diagnosed
(preconception or during pregnancy) and its severity (overt vs. subclinical

hypothyroidism).




What's New in This Guideline?

TPOADb status is no longer used to determine LT4 treatment in women with subclinical hypothyroidism.

LT4 treatment decisions now depend primarily on the timing of diagnosis, as treatment started after the first

trimester has shown limited benefit.

Mild overt or subclinical hypothyroidism (TSH <6 mU/L) should be confirmed with repeat thyroid testing before

treatment whenever possible.

More than 50% of mild abnormalities normalize spontaneously, reducing unnecessary diagnosis and

overtreatment.

Emphasis on repeat testing: More than 50% of mild abnormalities (TSH <6 mU/L) spontaneously normalize upon
rechecking within 2-3 weeks. Therefore, confirmatory testing is strongly encouraged before initiating

levothyroxine therapy to reduce overdiagnosis and overtreatment.




Overt Hypothyroidism: Epidemiology and Risks

« Overt hypothyroidism affects approximately 0.2% of women of reproductive

age and 0.4-0.5% of pregnancies.

e Thyroid autoimmunity is the leading cause, while autoimmune diseases and

advanced maternal age further increase risk.

- Untreated disease increases the risk of miscarriage, gestational hypertension,

preterm birth, and impaired offspring neurodevelopment.

- Higher maternal TSH levels are associated with greater fetal risk.




Clinical Features and Evaluation

« Most pregnant women are diagnosed during routine antenatal screening and

remain asymptomatic.

 Evaluate iodine deficiency risk and measure TPO antibodies to determine

etiology and future monitoring.




Recommendation

Women planning pregnancy should maintain TSH below

2.5 mU/L while remaining within the reference range.

Levothyroxine (LT4) monotherapy is the recommended

treatment before conception.

Women receiving liothyronine (T3) or desiccated thyroid

extract should switch to LT4 before pregnancy.

Adequate thyroid control before conception provides
sufficient maternal thyroid hormone for fetal brain

development.

TSH 26 mU/L requires immediate LT4
treatment.

Mild overt hypothyroidism (TSH <6 mU/L)
may be confirmed by repeat testing before
treatment if clinically appropriate.

Initial LT4 replacement is approximately 1.5—-
1.7 pg/kg/day, with an additional 20-30%
increase during pregnancy.

Thyroid function should be monitored

regularly throughout gestation.




Recommendations Table 9: Overt Hypothyroidism Preconception and in Pregnancy

For new onset maternal overt hypothyroidism during pregnancy with a TSH less than 6 mUIL, confirmatory testing
may be performed within 3 weeks to verify an indication for levothyroxine treatment.

New onset maternal overt hypothyroidism during pregnancy with a TSH equal or above 6 mUIL, or overt
hypothyroidism that persists after retesting should be treated with levothyroxine.

Matemal hypothyroidism during pregnancy should be treated with levothyroxine monotherapy. Other thyroid
preparations such as LT3 or desiccated thyroid should not be used in pregnancy.

* Strength of Recommendation; * Level of Evidence; Good Practice Statement
TSH, thyroid stimulating hormone, LT3, liothyronine

Strength*  Level !

Conditional Low

Stong  Moderate




Box 3. Preconception and gestational considerations for the management of hypothyroidism

Preconception

Active assessment of a woman’s desire to become pregnant and/or advising patients to seek guidance for a future pregnancy wil optimize
preconception and gestational management of hypothyroidism.

If levothyroxine treatment establishes biochemical euthyroidism, the chance of conception is optimized and the risk of adverse
fertility/pregnancy outcomes is similar to women without hypothyroidism.

If treated with levothyroxine, a preconception TSH target of 0.5-2.5 mU/L can be used to lower the risk of undertreatment during
fertility treatments and/or early pregnancy.

It is reasonable to temporarily increase the thyroid function testing frequency to once every 3-6 months in women with treated
hypothyreidism who are trying to conceive.

Gestational

Most women will require a levothyroxine dose increase of approximately 25% by week 12 and 50% by week 20, and the levothyroxihe dose
should thus be increased by about 25% upon a positive pregnancy test considering the haltlife of levothyroxine. However, overtreatment
with this approach is possible (see text).

A typical monitoring strategy in women with treated hypothyroidism would include thyroid function testing every 4 weeks until midgestation
and at least once near 30 weeks gestation.

TSH, thyroid stimwating hormone
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FLOWCHART 1. Approach to increased TSH
levels in preconception. Green boxes indicate a
diagnosis, yellow boxes indicate an action, and
orange boxes indicate recommended follow-
up. Women with a high TSH have a higher risk
of TPOAb positivity. TPOAD positivity is
associated with a 7-9% risk of developing
subclinical hypothyroidism preconception or
during pregnancy. TPOAb status can guide
screening in a future pregnancy and aid in
counseling for postpartum thyroiditis risk.
Euthyroid TPOADb positivity is not an indication
for levothyroxine (refer to Recommendations
Table 7). .Or alternatives as described in the
thyroid function testing subsection of this
guideline.

«Based on expert
opinion, this could be defined, for example, as
a TSH concentration >6 mU/L or in case of
subclinical hypothyroidism with concomitant
TPOAD positivity.




I Start levothymoxine if TSH =10 mU/L
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Mo additional follow-up,
unless risk factors (Table 1)




FLOWCHART 2. Approach to increased TSH levels in pregnancy. Green boxes indicate a diagnosis, yellow
boxes indicate an action, and orange boxes indicate recommended follow-up. A Women with a high TSH
have a higher risk of TPOAb positivity. TPOAb positivity can be used for counseling on postpartum
thyroiditis and guide screening in future pregnancies. B Or alternatives as described in the thyroid
function testing subsection of this guideline. C For mild forms of overt hypothyroidism, the risk profile
and chance of TSH normalization are similar to those of subclinical hypothyroidism. Therefore,
confirmatory testing can be considered using a shared decision-making approach. D The distinction

between the first and second trimester remains arbitrary, and management can be altered if the
gestational age is within reasonable proximity on a case-by-case approach.




LT4 Dose Adjustment

- Most women require approximately 25% higher LT4 doses by 12
weeks and 50% higher doses by 20 weeks.

- Dose adjustments should consider pre-pregnancy TSH and baseline
LT4 dose.

 After delivery, LT4 should usually return to the pre-pregnancy dose,

followed by thyroid function assessment at 6 weeks postpartum.




Subclinical Hypothyroidism

« Subclinical hypothyroidism occurs in 2.4-6% of
reproductive-age women and 3.2-3.5% of

pregnancies.

« Thyroid autoimmunity remains the strongest risk

factor.

« Untreated disease is associated with miscarriage,
preeclampsia, placental abruption, preterm birth,

and small-for-gestational-age infants.

» Absolute increases in adverse outcomes are

generally modest (1-5%).

Recommendations

Repeat thyroid function testing after 4—6 weeks
before initiating LT4

If abnormalities persist, initiate low-dose LT4
(approximately 50 pg/day).

The treatment target remains TSH below 2.5
mU/L within the normal range.

Women taking T3-containing preparations

should switch to LT4 monotherapy.




Recommendations Table 10: Subclinical Hypothyroidism Preconception and in Pregnancy Strength* Level ¥

F'rafﬂund maten_*nal subclinical hypothyroidism (i.e. a TSH >10 mU/L) during pregnancy should be treated Sood Practice Statement
with levothyroxine.

For mild maternal subclinical hypothyroidism diagnosed in the first trimester,? levothyroxine treatment may be
considered Conditional Low

For mild maternal subclinical hypothyroidism diagnosed after the first trimester,? levothyroxine treatment should not be St
offered and follow-up TSH testing can be performed after 4-6 weeks.

For maternal subclinical hypothyroidism treated with levothyroxine, TSH may be checked every 4 weeks until Conditional Low
midgestation and at least once around 30 weeks gestation.

E:r :r:;::zr; using levethyroxine prior to or during pregnancy, a TSH within the normal range but below 2.5 mU/L may Conditional Low

a2 Trimester cut-offs are pragmatically defined and do not reflect thyroid-related physiology. Therefore, it is reasonable to adjust this cut-off by
several weeks on a case-by-case basis.

* Strength of Recommendation; * Level of Evidence; Good Practice Statement

TSH, thyroid stimulating hormone




Recommendation: First Trimester Management

« Consider LT4 primarily when subclinical hypothyroidism is diagnosed during

the first trimester.

- Repeat thyroid testing within 3 weeks is appropriate when treatment is

deferred.

« Begin LT4 with 25-75 pg/day, depending on TSH level and maternal

characteristics.




Evidence for LT4 Therapy

- initiating LT4 during the late first or second trimester showed no improvement in

obstetric outcomes or child 1Q.




Thyroid Autoimmunity (TPOAD Positivity)

« TPO antibodies are present in 5-15% of women of reproductive age.

« TPOAb concentrations may decline by about 60% as pregnancy progresses.




Recommendations Table 11: Thyroid Autoimmunity Preconception and in Pregnancy Strength* Level *

For euthyroid TPOAb and/or TgAb positive pregnant women, levothyroxine treatment should not be offered. Strong -

For euthyroid TPOAb andfor TgAb positive pregnant women, do not offer selenium supplementation. Conditional = Moderate

Fnr euthyroid '_I'F'DAI:- and/or TgAb positive pregnant women, do not offer glucocorticoids or intravenous Conditional Low
immunoglobulin treatment.

See Recommendations Table 1 for guidance on follow-up thyroid function testing
* Strength of Recommendation; # Level of Evidence; Good Practice Statement
TPOADb, thyroperoxidase antibody; TgAb, thyroglobulin antibody

Dissenting comments for Recommendations Table 11 from ATA members within the guidelines’ writing group are reported in Supplementary Table 3.




Box 4. Perinatal TgAb positivity and other signs of thyroid autoimmunity

TgAb positivity is a reflection of thyroid autoimmunity and a risk factor for overt hypothyroidism during pregnancy®” However, TgAb positivity
has less diagnostic accuracy for hypothyroidism than TPOAb positivity.183.184 Furthermore, as compared to (euthyroid) TPOAbD positivity, it is
less likely that (euthyroid) TgAb positivity is a risk factor for miscarriage or preterm birth.*3133.138.185 For these reasons, there are more studies
available on TPOAD positivity, and TPOAb positivity remains the primary thyroid antibody to be checked for etiological or prognostic purposes
both in pregnant and non-pregnant individuals. Some studies in non-pregnant individuals have suggested that thyroid sonography can identify
individuals with thyroid antibody negative thyroid autoimmunity. However, the lack of data in the perinatal period limits the usefulness of
ultrasound for detecting thyroid autoimmunity. Moreaver, if the indication for a thyroid ultrasound is unclear, the risks of diagnosing thyroid
nodules or small (i.e. not clinically meaningful) thyroid cancers, which might result in additional testing or treatment, is more likely to outweigh
any benefits.

* There is no indication for routine perinatal TgAb measurements.

* |f a woman is known to have isolated TgAb positivity or previous incidental signs of thyroid autoimmunity on ultrasound when entering the
perinatal period, it is sensible to approach thyroid management similar to the recommendations for TPOAb positive women.

A small subgroup in which additional TgAb measurement could be considered for the purpose of identifying an indication for preconception
or gestational thyroid function screening would be a euthyroid TPOAb negative woman with a high risk of thyroid autoimmunity (for
example: previous thyroiditis, concomitant autoimmune disease, first degree relative with thyroid autoimmunity) and a high-normal TSH.

TgAb, thyroglobulin antibody; TPOAB, thyroperoxidase antibody; TSH, thyroid stimulating hormone




Isolated Hypothyroxinemia

- Isolated hypothyroxinemia affects approximately 2% of

pregnancies. « Recommendations

- Important risk factors include iodine deficiency, iron 1- Repeat thyroid function testing within

deficiency, obesity, advanced maternal age, twin 2-6 weeks can confirm persistence and

pregnancy, and endocrine disruptors. exclude progression to hypothyroidism.

e It is associated with premature rupture of membranes - ..
P P ’ 2-Assess and correct iodine deficiency and

gestational diabetes, preterm birth, large-for-gestational- o
iron deficiency whenever present.

age infants, and lower offspring 1Q.




Recommendations Table 12: Isolated Hypothyroxinemia Preconception and in Pregnancy Strength*  Level®

For maternal isolated hypothyroxinemia diagnosed in the first trimester, do not offer levothyroxine treatment. Conditional Low

For maternal isolated hypothyroxinemia diagnosed after the first trimester, levothyroxine treatment St
should not be offered.

* Strength of Recommendation; * Level of Evidence; Good Practice Statement

Dissenting comments for Recommendations Table 12 from ATA members within the quidelines’ writing group are reported in Supplementary Table 3.
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G. HYPERTHYROIDISM
PRECONCEPTION, IN
PREGNANCY,
AND POSTPARTUM




Hyperthyroidism

« Hyperthyroidism during the reproductive period requires individualized
management to rapidly restore euthyroidism while minimizing maternal and fetal

risks.

» Pregnancy-related physiological changes can mimic thyrotoxicosis, making diagnosis
challenging. Management differs according to disease etiology, severity, gestational

age, and treatment history.

- Careful interpretation of thyroid function tests is essential throughout

preconception, pregnancy, and postpartum.




Recommendations Table 13: Evaluation of Hyperthyroidism in Pregnancy Strength* Level #

Thyroid function testing should not be pursued in pregnant women with hyperemesis gravidarum if there are no other ,
clinical signs of hyperthyroidismg. Good Practice Statement

Thyroid ultrasonography is not suggested as a method to distinguish GTT from Graves’ disease in Conditional Low
pregnant women.

Isotope scanning is contraindicated in pregnancy and should not be used in the diagnostic evaluation of )
hyperthyroidism. Good Practice Statement

2 Predominantly palpitations that persist after rehydration and antiemetics. If palpitations are caused by GTT, these can be treated symptomatically
with propranolol.

* Strength of Recommendation; # Level of Evidence; Good Practice Statement
GTT, gestational transient thyrotoxicosis




What is new in this guideline

»>Urgent thyroid surgery can be performed during any trimester if necessary,

although the second trimester remains the preferred timing.

>TRAb/TSI levels and the duration of antibody positivity are now emphasized
when deciding whether antithyroid drugs (ATDs) can be safely discontinued

before conception.

»>Shared decision-making is recommended when planning pregnancy in

women with Graves' disease.




Causes of Hyperthyroidism in
Pregnancy

- The most common physiological cause is Gestational Transient Thyrotoxicosis (GTT) caused by

high hCG levels.
The most common pathological cause is Graves' disease.

Less common causes include toxic multinodular goiter, toxic adenoma, thyroiditis, TSH-secreting

pituitary adenoma, struma ovarii, thyroid hormone overtreatment, and thyroid cancer

metastases.
Differentiating GTT from Graves' disease is the first diagnostic step.

Painless (silent) thyroiditis — rare in pregnancy, but should be differentiated from Graves' disease.
Characterized by suppressed TSH, mildly elevated fT4, and negative TRAb/TSI antibodies.

Antithyroid drugs are not indicated as the mechanism is destructive (not increased production). .




Gestational Transient Thyrotoxicosis
(GTT)

» GTT results from hCG stimulation of the TSH receptor and usually presents

with suppressed TSH and mildly elevated fT4 during early pregnancy.

« It occurs in <1-11% of pregnancies and in up to 66% of women with

hyperemesis gravidarum.

- Most cases resolve spontaneously and are not associated with increased risks
of preeclampsia, preterm birth, gestational hypertension, or fetal growth

restriction.




Box 5. Considerations of (F)T3 testing in gestational hyperthyroidism

In the case of suspected hyperthyroidism in pregnancy, several pertinent issues should be noted when considering the measurement of
serum (F)T3.

* Analytic concerns of the free thyroid hormone assays in pregnancy, particularly for FT3, may limit their usefulness (Section C). Compared

to total T3, FT3 is not altered by binding proteins and appears to be more stable throughout pregnancy'?2%7_ although FT3 may be not as

widely available as total T3. When T3 estimates are needed, it is reasonable to apply the same considerations as described fa free and
total T4 in Section C, while noting the general limitations of the FT3 assay similar to its concerns in nonpregnant individuals.

In general, serum (F)T3 testing can be performed in cases of a suppressed TSH and normal FT4, to distinguish subclinical hyperthyroidism
from overt hyperthyroidism, especially if this would change management 202

If T3 thyrotoxicosis is suspected, for example hyperthyroidism caused by Graves' disease or a T3-producing thyroid nodule, T3 testing may
be considered in a pregnant woman with a normal FT4 and a TSH <0.01 mU/L, or TSH ranging from >0.01 to <0.3 mU/L in the presence of

thyrotoxic symptoms, thyroid eye disease, a palpable thyroid nodule, and absent use of ATDs or thyroid hormone medication 208

In general, serum T3 testing may be helpful to initially distinguish the etiology of hyperthyroidism during pregnancy and canbe used to guide
the diagnosis between GTT, Graves' disease (Table 2), and a T3-producing thyroid nodule. However, maternal T3 concentrations are not

associated with fetal T3 or (F)T4, and as such, targeting a normal (F)T3 during pregnancy can cause fetal hypothyroidism 2 Therefore, (F)T3
should not be used to monitor or inform medical management for GTT or Graves' disease during pregnancy2®

FT3, free triiodothyronine; T3, triodothyronine; TSH, thyroid stimulating hormone; FT4, free thyroxine; ATD, antithyroid drug; GTT, gestational
transient thyrotoxicosis




Graves' Disease in Pregnancy

Diagnostic Evaluation:
- Graves' disease affects approximately 0.4% g

of women before conception and 0.2% « Women with suppressed TSH should first undergo
during pregnancy. free T4 measurement. If fT4 is elevated, TRAb or TSI

should be measured to distinguish Graves' disease
from GTT.

« Untreated disease may cause significant

maternal and fetal complications. Disease

activity often improves during pregnancy . T3 measurement may be useful when fT4 is normal

because of immune tolerance but or when T3 thyrotoxicosis is suspected.

commonly relapses after delivery.
« Thyroid ultrasound cannot reliably distinguish

- Maternal TRAb antibodies can cross the Graves' disease from GTT during pregnancy.

placenta and stimulate the fetal thyroid.




Preconception management of hyperthyroidism (Graves’
disease)

Recommendations Table 14: Graves’ Disease Preconception Strength* Level

The desire‘fclnr conception should be assessed in women of childbearing age who have new or existing Good Practice Statement
hyperthyroidism.

The risks and benefits of treatment options for hyperthyroidism, their impacts on a future pregnancy, and desired Good Practice Statement
timeline to conception should be discussed in women with existing hyperthyroidism who are planning pregnancy.

Women taking methimazole (MMI) should be switched to propylthiouracil (PTU) if they are planning pregnancy.® Strong Moderate

2 If PTU is not available or if there are contraindications (allergy), we recommend that women continue MMI while trying to conceive, along with a

discussion on the pros and cons of stopping MMI upon a positive pregnancy test and the option to pursue definitive therapy prior to pregnancy.
* Strength of Recommendation; * Level of Evidence; Good Practice Statement
MMI, methimazole; PTU, propyithiouracil




Distinguishing Graves' Disease from GTT

 Features favoring Graves' disease include persistent hyperthyroidism beyond the first
trimester, positive TRAb/TSI, thyroid eye disease, previous Graves' disease, and

autoimmune family history.
« GTT is more likely in early pregnancy, multiple gestation, and hyperemesis gravidarum.

- Women with isolated hyperemesis generally do not require routine thyroid testing

unless clinically indicated.




TABLE 2. DISTINGUISHING BETWEEN GESTATIONAL TRANSIENT THYROTOXICOSIS (GTT) AND GRAVES™ DISEASE

Feature GTT Graves' Disease
Symptoms of thyroloxicosis before pregnancy Mone Often

Symptoms of hyperemesis gravidarumn (nauseavomiting) Often Usually not present
Personal or farmily history of thyrold diseasse Usually absent Often preseant
Presence of goiter MNoneflow May be present as diffuse goiter
Signs of thyrold eye disease Mone May be present

Serum FT3 concentration (Box 6) Usually normnal ar milldly ratsed Raisad

Serum TRAD andfor TSI concentration Maormal Faisad

Serum TT3 (ngfdLYTT4 (mogidl) ratiot=s Typlcally <20 Typically =20

Usually normalizes by Orften suppressed
the third trimester of pregnancy throughout pregnancy

GTT. gestafionsl translent thyrotoxicosis; FT3, free riodothyromine; TRAD, TSH receplor antibodbes; TSI thyroid stimufating immuwmogiobaln; TT3,
totsd irodathyronine; TT4, fodel thyroxing; TSH, thyroid stimufating hovmone

Serum TSH concentration




Hyperthyroidism Before
Conception

« Women planning pregnancy should achieve stable euthyroidism before

conception.

« Normal thyroid function should be confirmed by two consecutive tests at

least six weeks apart.

- Restoring euthyroidism improves menstrual regularity and fertility and

reduces pregnancy complications.




precanception
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Delay fortility treatment
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¥ Y

If fortility treatment is If fortility treatmaont

urgent or TSH can be delayed
normalization unlikely*

Y

Repeat TSH, FT4, and (F)T3
every 4.8 weeks

Euthyroidism Parsistent subclinical
is achieved hyperthyroidism

Y

Workup to diagnose and treat Graves' disease,

autonomous thyroid nodule(s), or other causes

—— > of hyperthyroidism as per the usual evaluation

v of individuals not consikdering pregnancy.*

Workup for causes of
hyperthyroidismn. If TSH is
persistently <0.1 mUIL, consider
either intensifying preconcaption
and gestational follow-up or starting
low dose PTU precanception until 3
positwe pregnancy test ©

If fertility treatment is
urgent or an underlying
cause cannot be identified

FLOWCHART 3. Approach to
decreased TSH levels in
preconception. Green boxes indicate a
diagnosis, yellow boxes indicate an
action, and orange boxes indicate
recommended follow-up. .Ideally, the
treatment for the etiology of
hyperthyroidism should be completed
and euthyroidism restored (confirmed
by two TSH concentrations in the
reference range at least six weeks
apart) before fertility treatment
begins. .For example, if the TSH has
been persistently <0.1 mU/L. Refer to
“Subclinical and Overt
Hyperthyroidism in Infertility” in
Section E.




Treatment Options Before
Pregnancy

-« Management options for Graves' disease include:
Antithyroid drugs (ATDs)
Radioactive iodine (")
Total thyroidectomy
Treatment selection should consider future fertility, fetal safety, relapse risk, and

patient preferences through shared decision-making.




TSH <010 mU/L
in pregnancy

Y

Normal FT4 High FT4
and (F)T3 andfor (F)T3

Y Y

[ Subclinical hyperthyroidism ] [ Overt hyperthyroidism ]

-

[ Check FT4 and (F)T3 ]

Y

{ Check TRAb or TSI® J

Repeat TSH and FT4

every 2-4 weeks Negative Positive

Y
Stable TSHIFT4®
Treat for Graves' disease
(Recommendations Table 15 & 17)

Biochemical Euthyroidism
progression

-Additional work-up ;
-Restart flowchart \ ! - Follow-up TSH and FT4 every 2-4 weeks

- Target a FT4 at or slightly above the
upper third of the reference interval

- Always perform fetal ultrasound monitoring
starting at 18-20 weeks if (1) ATDs are used,
or (2) when the TRAL/TSI is above 3x ULN

FLOWCHART 4. Approach to decreased TSH
levels in pregnancy. Green boxes indicate a
diagnosis, yellow boxes indicate an action,
and orange boxes indicate recommended
follow-up. (f)T3 = serum free and/or total T3
(see Box 5 in these guidelines). .For women
with a clear presentation of hCG-induced
hyperthyroidism/gestational transient
thyrotoxicosis (e.g., with a nonfully
suppressed TSH, twin pregnancy, or
hyperemesis gravidarum without
extrathyroidal signs of Graves’ disease), it is
reasonable to follow up with a TSH and fT4
in two to four weeks before checking TRAb
and/ or TSI. .Assess for a palpable thyroid
nodule. If present, then follow biochemical
progression and consider ATDs depending
on the severity of hyperthyroidism. For
example, repeat TRAb and/or TSI, (f)T3
measurement, thyroid ultrasound, and
postpartum diagnostic imaging. TSI, thyroid-
stimulating immunoglobulin.




Antithyroid Drugs Before Pregnancy

« Women receiving methimazole (MMI) should
switch to propylthiouracil (PTU) once actively

trying to conceive whenever possible.

 If PTU is unavailable, the lowest effective MMI

dose should be used.

« Women should immediately informtheir
physician if pregnancy occurs during ATD

therapy.

Radioactive lodine (RAI)

- RAI therapy may increase TRAb concentrations,
increasing fetal and neonatal hyperthyroidism

risk.

» Pregnancy should only be attempted after
antibody levels have fallen below 3x the upper

limit of normal.

- Stable thyroid function should also be confirmed

before conception.




Discontinuing Antithyroid Drugs

Recommendation

Women with:
Low-dose ATD therapy
Stable thyroid function for >6 months
TSH >0.35 mU/L

Negative TRAb/TSI
may be considered for ATD withdrawal before pregnancy because relapse risk is

lowest in this group.




Monitoring After ATD Withdrawal

« Recommendation

Following discontinuation:

Monitor TSH and fT4 every 1-2 weeks during the first trimester.
Continue testing every 2—-4 weeks afterward.

Restart therapy if biochemical relapse develops.




ATDs During Pregnancy

Congenital Malformation Risk

- Both PTU and MM cross the placenta and Compared with women not receiving ATDs:

may cause congenital malformations.
PTU increased congenital malformations

« PTU is preferred during the first trimester by 8.8 per 1000 births.

because associated birth defects are
MMI increased malformations by 17.1

per 1000 births.

generally less severe than those seen with
MMI.

Higher cumulative MMI doses (>495 m
 After 16 weeks, evidence is insufficient to & ( g)

were associated with greater risk.
recommend PTU over MMI.




Recommendations Table 17: ATD Treatment of Graves' Disease Preconception and in Pregnancy

Consider discontinuing ATD therapy for Graves’ disease upon confirmed pregnancy if the woman is euthyroid on low
dose ATD (MMI <5-10 mg/day or PTU <100-200 mg/day) taken for =6 months pre-pregnancy (Figure 4).

Following the discontinuation of ATD use in pregnancy, serum TSH, FT4 and clinical examination may be monitored
every 1-2 weeks in the first timester, then every 2-4 weeks in the second and third trimesters.

In pregnant women with a new diagnosis of Graves' hyperthyroidism or who have high risk of developing
thyrotoxicosis if ATDs were to be discontinued, treatment with ATDs is advised as follows:

Pregnant women with active Graves' disease managed with ATDs should have serum TSH, FT4, and TRAb and/or

TSI concentrations measured as soon as pregnancy is confirmed and monitored with TSH and FT4 every 2-4 weeks
thereafter.

PTU may be used if initiating ATD for the treatment of hyperthyroidism before 16 weeks of pregnancy.

If a woman is taking MMI during pregnancy, switching to PTU* may be considered until 16 weeks® depending on the
time of presentation and MM| dose (see text).

If PTU is not available, MMI may be continued at the lowest effective dose for the shortest duration possible.

In case of thyrotoxicosis, propranolol may be used in routine dosages to ameliorate hyperthyroidism-related
symptoms.

Strength®

Conditional

Conditional

Good Practice Statement

Conditional Low
Good Practice Statement
Conditional Low

Good Practice Statement

2 When switching from MMI to PTU, a dose ratio of approximately 1:20 should be used (e.g., MMI 5mg once daily = PTU 50mg twice daily).
b If ATD therapy continues to be required after 16 weeks gestation, it remains unclear whether PTU should be continued or switched to MMI.
* Strength of Recommendation; # Level of Evidence; Good Practice Statement
ATD, antithyroid drug; MMI, methimazole; PTU, propylthiouracil; TSH, thyroid stimulating hormone; FT4, free thyroxine; TRAb, TSH receptor
antibodies, TSI, thyroid stimulating immunoglobulin




FIG. 5. Strategy for ATD
discontinuation upon
pregnancy confirmation.
Factors important for
considering when maternal
ATD may be successfully
discontinued in pregnancy
include the duration and dose
Graves’ hyperthyroidism relapse risk® of ATD use, maternal TSH
concentration, signs of Graves’
disease burden (i.e., thyroid
eye disease, goiter), and the
maternal TRAb and/or TSI
concentration. The 1-year risk

I o
* For MMI/CMZ, the teratogenic period ends at approximately 16 weeks for skin defects, while the risks for other Of Graves’ disease relapse

congenital anomalies remain elevated generally throughout the first trimester. i 0
b The 1 year risk of Graves' disease relapse typically ranges between 30-70% following ATD discontinuation based typlca”y ranges between 30%

on risk factors in the text. and 70% following ATD
ATD, antithyroid drug; TSHR-Ab, thyrotropin receptor antibody; TSI, thyroid stimulating immunoglobulin . . .
discontinuation based on

these risk factors

STOP PTU/MMI

TSH Receptor Abs and/or TSI

Conception




First Trimester ATD Exposure and Congenital Malformation Risks

Prevalence of congenital malformations

Unexposed ATD group PTU use only I MNUVCMZ use only [aohmumuuvcaz
Within 1 year of birth*
5.9% TN B.1% B.0%
(N=170,716/2,872,109) (N=5529,930) (N=91/1,120) (N=14711,841)
Within 2 years of birth*
5.7% 80% 9.1% 10.1%
(N=45 9B82/811,730) N=45/564) (N=90W/1,097) (N=16159)

+ Seo GH, ot al Arm Intern Med 2008, 185405413,
* Anclersen 5L, of al J Cin Exclocinol Metsl 2019104 12080802048,

FIG. 6. Risks of antithyroid
drugs during pregnancy. The
relative and absolute risks, as
well as examples of affected
organ systems and severity of
congenital malformations,
associated with maternal
antithyroid drug use during
pregnancy are summarized
from data reported in two
large epidemiological studies.
CMZ, carbimazole; MM,
methimazole
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Switching from MMI to PTU

« Recommendation
Women who become pregnant while taking MMI should switch to
PTU as early as possible during the first trimester if continued

treatment is required.

- An approximate conversion ratio is:MMI 5 mg/day = PTU 50 mg twice daily.




Monitoring During Pregnancy

« Recommendation

Women treated with ATDs should have:
TSH and fT4 measured at pregnancy confirmation.
Repeat thyroid function tests every 2—4 weeks.
TRAb/TSI measured during the first trimester.

The ATD dose should be reduced whenever possible while maintaining

euthyroidism.




Retommendations Table 15: Subclinical and Overt Hyperthyraidism in Pregnancy

Subclinieal hyperhyroidism or GTT should nol be treated with ATD tetapy, bul propranalol may be used 1o ameliorate
Fry perthyroidism-retaled palpitations.

In pregrant women with subdinical hyperthyroidism wihose TSH concantration B <0.1 mUIL, serum thyroid Tunclion
should be monitoresd willhdul ireaiment every 2-4 weaks.

Orvert hyperthyroadiem that is nol due 1o GTT (i.e. Graves' disease, aulonomous tyroid nodule) should be reated,
o rimimize the duralion of upssalraled tyraladeosis in pregnansy.

Orvert hyperthyreadiem nol due te GTT (l.e. Graves’ disease, aulonomous Byroid nodule) may be trealed with ATD
Iherapy, targeting a FT4 concantration ab or slighlly abave the upser third of the reference inlarval s

= Because FT4 concentrations below this range ane associaled with a high risx of Tetal hypothyroidism
* Strength of Recommendation; # Level of Evidence; Good Praclice Slatement

GTT, peslalional fransient hyroloxicosis: ATD, anilhyroid drug; TSH, tryroid stimulaling hormone: FT4, free tyroxine

Dissenting comments for Recommendations Table 15 fram ATA members wilhin the guidelines whiling group are repontsd in Supplemeantary Tabde 3.

Recommendations Table 16: Monitaring Graves" Disease in Pregnancy

All pregnant women with a history of Graves” disaase should have serum TSH, FTd, and TRAD andior TS measunad
in the first rimesier.

For wornen with a hislony of Graves' disease wid are nol [aking ATDS" and whio have TRAD andfior TSI measuired in
the first trimester:

AL I the TRAS andler TSI concentralion is >3 fold |e upper limil of nermal, TRAb andier TS| measuremenls
should be repealed al 16-22 and 30-34 weeks along with meniloring for signs of fetal lyperthyreidisen (lnk 1o
necnatalfetal hypertiyroidsm section).

B. I the TRADL andlor TS1 concentralion al any e during pregnancy is <3 times the upper il of nanmal and
frather remairs eullyraid, TRAD andior TSI Tallow-up measurermerls and letal hyperthyroidism mandadng
should be slopped.

Euthyroid women with a history of Graves’ disease withaul priee definilive trealment and who have been in remission
Tar =1 year should be maenilared with thyreid funcion testing each Irimester (Table 1), followed by matemal Byroid
lesling o 4-F weeks and 4-6 months poat-parum.




Thyroid Surgery During Pregnancy

« Thyroidectomy should only be considered for
severe ATD intolerance or uncontrolled

hyperthyroidism.

- If surgery is necessary, the second trimester is

preferred.

« Surgery should be performed by experienced
high-volume thyroid surgeons to minimize

complications.

Graves' Disease Relapse

« Pregnancy suppresses autoimmune activity,

making relapse uncommon during gestation.

- However, postpartum immune rebound

results in a 25-55% relapse risk.

« Women in remission should continue thyroid
function monitoring during each trimester

and 3—-6 months postpartum.




Recommendations Table 18: Thyroid Surgery for Graves’ Disease in Pregnancy Strength* Level *

The definitive treatment for Graves' disease during pregnancy with a total thyroidectomy may be considered in

. ) Conditional Low
exceptional circumstances.®

2 Including for example in the management of thyroid storm in pregnancy after failing medical management.
* Strength of Recommendation; ¥ Level of Evidence; Good Practice Statement

TABLE 5. MONITORING FETAL AND NEONATAL HYPERTHYROIDISM IN PREGNANT WOMEN WITH ACTIVE
OR PAST HISTORY OF GRAVES  DISEASE

Group at risk Recommended monitoring

Pregnant women with active or * Measure TRAb andlor TS| in the first trimester, and obtain a monthly fetal ultrasound after 18-20 weeks
past Graves’ disease (treated with if the TRAb and/or TSI level remains >3x the upper limit of normal.@

131 or total fryroldeotomy) « Continually assess for signs and symptoms of fetal hyperthyroidism by fetal ultrasound.

@ Ewven in hypothyroid women, high TRAb and/or TSI concentrations can necessitate maternal ATD treatment (as a vehicle to treat or prevent
fetal hyperthyroidism) in combination with levothyroxine (to maintain maternal euthyroidism).
THAb, TSH recepltor antibodies; TSI, thyroid stimulalting immunoglobulin

Recommendations Table 19: Fetal Hyperthyroidism Strength* Level *

Fetal hyperthyroidism may be treated with maternal ATD therapy. In women with underying hypothyroidism from past

I-131 or total thyroidectomy treatment of Graves’ disease where maternal ATD therapy is required for the

management or prevention of fetal hyperthyroidism, levothyroxine is continued for maintenance of maternal Conditional
hypothyroidism, while ATD is added for management of fetal hyperthyroidism. Outside of this setting, block and

replace therapy is not to be used in pregnancy.

* Strength of Recommendation; * Level of Evidence; Good Practice Statement
ATD, antithyroid drug




Fetal and Neonatal Hyperthyroidism

- Maternal TRAb >3x upper limit of normal

significantly increases fetal and neonatal

hyperthyroidism risk.

« Monitoring should include serial fetal

ultrasound and multidisciplinary care.

« Neonatal Graves' disease usually resolves by
20 weeks, and almost always by 48 weeks

after birth.

Autonomous Thyroid Nodules (ATNs)

- Definitive treatment of ATNs should ideally occur

before pregnancy.

- During pregnancy, thyroid scintigraphy is
contraindicated; diagnosis relies on biochemical

findings and clinical examination.

« Persistent hyperthyroidism may require ATDs,

with fetal ultrasound performed monthly.




TABLE . S1GNS AND SYMFTOMS OF FETAL AND NEONATAL HYFERTHYRMIISM {A) avD HyPoTHYROIDEM (B)

Fetus Heonate

Gailer or hyramegaly (thyraid velurme »00-051h

parcentiie), allhaugh this finding cannal distinguish
bsbwsen fistal hyperthyraidism and hypedbyraidism

Growih resinction

Accelerated bone maturation [distal fermoral ossificalion
canber vigible al <37 wesks)

Craniosynoshosis

Heart fadure

Fetal hydrops

Cardiomegaly

Tachyeardia (persistent hearl rale =160-180 beals par
minule) [retalively [ste sign]

Intranbaring dermise

Fetus
Goiter, which may be accemganied by hyperestension
af the neck and tracheal compression

Pebydramnios
Delayed bene maturaticn

Onily a minarity of neonales are disgnosed with congenital hypolhyreidism based on dinical findings, highlighting the
imponance of syslemalic necnalal scrésning.

Small for gestational age a1 bisth
Hygeraxcitabdity

Diarrhea

Failure 1o thrive

Wamiling

Ophithalmopalhy

Heart faibure snd cardiae arrbythmias
Systemic and pubmanary hyperlensian
Hepatasplenomegaly

Jaundice

Hyperiscosily syndrame
Thrembesyloge i

Cramiasynastasis

Small apericr fentanells

Heanates

Dull loek

Pulfy Facial fealures

Thickened bangue

Poor feading

Constipation

Short slalure andar Failune b grow
Potr musche tonse




Recommendations Table 20: Autonomous Thyroid Nodules

Preconcaplion

Ovenl hyperyroidism anising from aulonomous thynid nodules in wormen desiiing pregnancy should be treabed
preconceplion, slher surgically, ssth focal ablation, of with F131.®

Pregrancy should be avorded Tor al least & months following 131 treatment of autonomaous thynaid nodules.

During pregrancy

Women with ovest hyperthyroidiem ansing rom aulenomeus thyroid nodules during pregnancy should be treated with
ATD Iherapy, targeting a FT4 concenlration al or slightly abave the upper Bird of the reference interval

For T3-predominant sacreting thyraid nodules, the trealrment target is a total of free T3 &t or slightly above the upper
il of the reference inerval.

a The decision regarding surgical or I-131 treatment can
depend upon patient preferences including the timing of
trying to conceive and risks of complications. Definitive
treatment in the preconception phase is important in order to
mitigate the risks associated with maternal hyperthyroidism
and ATD exposure during pregnancy.

* Strength of Recommendation; # Level of Evidence; Good
Practice Statement




TABLE 3. ADVANTAGES AND DISADVANTAGES OF TREATMENTS FOR PRECONCEPTION GRAVES' DNISEASE

ATDs stopped upon
pregnancy (Figure 5)

1-131 therapy

Advantages related to
pregnancy planning

Treatment is easy to take, discontinue or
mdify, and generally inexpensive

Lizually the guickest option to achiewe
euthyroidism (achievable in majority of cases.
within 1-2 months)

ery low risk of parmanent hypothyroddism

Fielatively rapid decrease of TRAD andior
TSl concentrations

Discontinuation can be considered if there is
a bow risk of relapse (=6 months of treatment
with ATD, normal TSH requiring <10 mg
methimazole or <200 mg FTU per day, and
TRAL concentrations <3x upper Emit).

Mon-invasive and definitive trestment option
Oral administration
Decreasad goiter size usually seen

Deefinitive treatment aption

Euthyroidism usually essily achievabla with
thyroid homnone replacement within
1-2 months

Serum TRAWTSI concentrations fall
relatively guickly
Alleviates symplomatic goiter, if present

Disadvantages related to
pregnancy planning

= [Risk of congenital anomalies: +3% (FPTU),

+5%, (MMl

= Owertreatrment associated with fetal and

naonatal hypothyroidism

= Requires additional fetal ultresownds.

during pregnancy

= [Risk of post-parum relapse (if stopped

during pregnancy

= Risk of early pregnancy and

post-partum relapsse

Pregnancy contraindicated for at least
& months

» TRAWTE| concentrations may increase

transiently over the coursse of 1-3 years
following 131 administration, which may
increase the rsk of fetal and

necnatal hyperthyroidism

= Permanent matemal hypothyroidism s likely

Contraindicated in aciive moderatelsaverns
thyroid eye disease

= More than one dose may be needed

= Permanent hypothyroddism ks guaranteed,

requiring lifelong thyroid hormone replacement

= Surgical risks, including recurrent laryngeal

nerde injury (temporary ~T%, permanent <1%)
and hypoparathyroidism (up to 6% permanant)

» Recovery period

ATD, anfithyroid drug; TRAb, TSH receptor anfihodies; TSI, thyroid stimwsiimg immumsoglobulin, PTLU, propyithiowrscil; ML,
methimazole; TSH, thyroid stimulsting hormone




TABLE 4. RISKS AND GUIDANCE FOR TREATING GRAVES™ DISEASE DURING PREGNANCY

Graves' disease
trestment option

ATDs

Total
thyroidectomy

= Serum TRAD andior TSI should initially be measured in the first trimester, and if elevatad to >3 times the upper Bmit of noanal, the measurement

Risks

Congenital anomabes

(more severe with MMI
than PTU)

Feta goiter

Fetad and neonatal thyroid
dysfunclion

Fetal and neonatal
hyperthyroidism

Maternal thyroid storm and
complications from
anesthesia

Maternal hypothyroidism

Surgical complications
{(hypoparathyroicesm,
RLN damage)

Guidance

Discuss ATD risks in pregnancy through shared dedsion-making
in preconception.
Confirm pregnancy promplly if suspected.

Consider discontinuing ATDs in pregnant women at low risk of disease relapse during the
farst trimester.

M PTU is available, consider swilching from MMI to PTU as soon as pregnancy is
confirmed, using a dosing ratio of 1:20 (MMI to PTU)L

M ATD use continues 1o be needed during pregnancy, treat with PTU (if available) untll 16
weeks gestation. The choica for a preferred ATD afler 16 weeks gestation is unknoawn.

Mondtor maternal thyroid funclion every 2-4 weeks, aiming for FT4 concenlration at or
slightly above the upper third of the reference interval.

Fetal ultrasound monitoring should be pedormed monthly starting al 18-20 weeks
gesiation if the mother uses ATDs during pregnancy, monitoring frequency can be reduced
for low dose ATD on a case-by-case basis.

M ATDs can be discontinued in pregnancy, then the maternal TRAD andfor TSI
concentration can be checked® and subsequent felal ullrasound

follow-up can be continued if the result remains >3 times the upper limit of normal afler
approximately 18-20 weeks gestation.

Same guidance as for “Fetal goiter™ above.

Consider discontinuing ATD treatment by 30-34 weeks gestation
if appropriate.

Measure serum TRAD andfor TSI at ime of surgery, and plan 1o repeat al 18-20 weeks
and 30-34 weeks geslation if the resull is >3 limes upper Emit of normal.

Aim 1o achieve euthyroidism precperatively, which likely requires ATD use and other

therapies (such as polassium iodide, glucocorticoids, cholestyramine, plasmapherasis) if
appropriate.

Higher doses of thyroid hormone replacement are reguired for pregnancy. Patient should
be closely monitored with serum thyroid function lesting postoperatively.

Refer to a high-volume surgeon.

should be repeated at 18-22 weeks and 30-34 weeks gesiation 1o guide nead for a fetal ultrasound ¥ the alevated TRAD and/or TSI
concenliration is sustained.
MM, methimazole: PTU, propyfthiouracll; ATD, antithyroid drug FT4, free thyraxine, TRAD, TSH recepior anlibodies, TSI, thyroid stimufaling
immunogiobuling RLN, recurrent laryngeal nerve
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Box 6. Management of uncontrollable hyperthyroidism and thyroid storm in pregnancy

For the treatment of decompensated hyperthyroidism during pregnancy, the same principles would apply as for other emergenciesduring
pregnancy. For any therapeutic decision with a complex fetal/imaternal trade-off, the health of the mother should be prioritized to safeguard
matemnal health and to optimize fetal outcomes considering their interconnected health status. Clinicians should consult withor refer patients to
centers experienced in managing thyroid storm during pregnancy and closely collaborate with obstetricians and neonatologists.

* Propranolol should be the first beta-blocker of choice to be used to control maternal hyperadrenergic symptoms of hyperthyroidism, while
closely monitoring the fetal risks of maternal beta-blockade 222223

Thyroid surgery may be needed for severe cases. Although there are no data regarding the safety of SSKI therapy for the preparation for
thyroidectomy in pregnancy and excess iodine is generally avoided in pregnancy (as iodide crosses the placenta [Figure 2], ircreasing the
risk of neonatal goiter), short-term preoperative use or in the treatment of thyroid storm is unlikely to cause harm to the fetus. From limited
data, long-term potassium iodide has been described as an alternative option for the management of Graves' disease in iodine suficient
populations, particularly if there is a higher risk or contraindications (j.e. allergies) to the usual therapies %213

Measurement of thyroid function tests may be performed approximately every 2 days to ensure a favorable trajectory. While opimal serum
TSH and thyroid hormones concentrations are not well defined in this circumstance, failure of thyroid hormones to decrease and worsening
clinical status could be considered indications to increase treatment doses andfor consider additional treatment options.

SS8KI, saturated solution of potassium iodide




Recommendations Summary

Achieve euthyroidism before conception.

Prefer PTU during the first trimester.

Monitor thyroid function every 2—4 weeks during pregnancy.
Measure TRAb/TSI in Graves' disease.

Reserve thyroid surgery for exceptional cases.

Closely monitor women at risk for fetal hyperthyroidism.

Continue postpartum surveillance because relapse is common.




H. THYROID NODULES AND
CANCER PRECONCEPTION,
IN PREGNANCY, AND
POSTPARTUM




Thyroid Nodules & Cancer During
Pregnancy: Overview

- Management of thyroid nodules and thyroid cancer during pregnancy requires

balancing maternal and fetal safety.

 Decisions should consider whether diagnosis or treatment should be performed

immediately or postponed until postpartum.
- Shared decision-making between clinicians and the patient is essential.

- Most recommendations are based on evidence from nonpregnant patients because

pregnancy-specific data remain limited.

» Most thyroid cancers diagnosed during pregnancy are low-risk.




Epidemiology & Pregnancy Effects

» Thyroid nodules are detected in 9-33% of pregnant women, but only about 6% are

clinically significant.

- Older maternal age and higher parity increase the likelihood of thyroid nodules.
Pregnancy may slightly enlarge thyroid tumors, but this rarely has clinical

importance.

« Pregnancy generally does not worsen differentiated thyroid cancer (DTC) prognosis,

recurrence, or survival.

- Patients with metastatic or invasive disease require closer surveillance.




Evaluation of Thyroid Nodules

»>Neck ultrasound is the primary imaging method for thyroid nodules during pregnancy.

>Serum TSH should be measured to exclude autonomous thyroid function.

Thyroid scintigraphy is contraindicated during pregnancy.

> Evaluation of malignancy follows the same ultrasound risk criteria used outside

pregnancy.

>FNA biopsy may be performed before or during pregnancy after shared decision-

making.




Management of Benign Nodules &
Differentiated Thyroid Cancer

- Benign symptomatic nodules should ideally be treated before pregnancy.
Most low-risk differentiated thyroid cancers can safely undergo surgery after

delivery.

« Surgery during pregnancy is reserved for rapidly progressive or high-risk
disease.

When surgery is necessary, the second trimester is generally preferred.

- Appropriate postoperative levothyroxine replacement is essential.




Recommendations Table 21: Differentiated Thyroid Cancer
Preconception

Fatient-tailored preconception counseling about the effects of DTC treatment options on fertility and future pregnancy
should be provided, including the potential risks of preconception k131 administration on ovarian function.

In women who desire a future pregnancy, any required initial treatments of DTC should be completed preconception,
while maintaining contraception.

The decision to administer postoperative I-131 treatment of DTC during preconception or to postpone until after
pregnancy should be guided by DTC risk.®

Pregnancy should be avoided for at least 8 months following RAl treatment of DTC. In women who conceive within
& months of receiving |-131, fetal monitoring for malformations should be considered.

The same DTC risk-based TSH suppression goals should be used for women planning pregnancy as for the
general population, though not exceeding 2.5 mUfL.

Pregnancy

Pregnant women with biopsy-suspicious thyroid nodules or biopsy-proven DTC, who do not have a high risk of thyroid
cancer progression or impending tumorrelated complications based on the anatomic location of the tumor, may be Conditional
counseled to delay thyroid surgery uniil the postpartum period.

For DTC in pregnancy with a high risk of progression or immediate complications, the decision to undergo surgery
may be based on oncologic indications, similar to if the patient was not pregnant

Pregnant women with DTC may have the same TSH goal as was determined preconception, with TSH monitoring
approximately every 4 weeks during the first half of pregnancy, at least once in the third timester, and every Conditional
4-6 weeks after any dose adjustment.

Pregnant women with DTC may be followed using the same measures and frequency of cancer surveillance as was Conditional Ve L

followed during preconception, with the exception of radivisctope imaging that is contraindicated. ry Low

a For intermediate-risk DTCs, it may be reasonable to delay postoperative k131 treatment if imminent pregnancy is desired in a woman near the
end of her reproductive span or with suboptimal ferdility, which should be discussed in shared decision-making with the patient. For high-risk DTCs,
the decision to administer 131 therapy in the short-term or delay until after pregnancy is complete is best determined in mulfidisciplinary
discussion. 131 treatment cannot be administered during pregnancy or lactation.

* Strength of Recommendation; # Level of Evidence; Good Practice Statement




Radioiodine Therapy & TSH
Suppression

- Radioactive iodine (1) is contraindicated during pregnancy.

« Pregnancy should be postponed for at least 6 months after radioactive iodine therapy.
- Long-term fertility is generally preserved after treatment.

- Women with previous thyroid cancer should continue levothyroxine during pregnancy.

« TSH targets should remain consistent with the patient's preconception cancer risk.




Monitoring During Pregnancy &
Lactation

« Most women with DTC require the same surveillance used outside pregnancy.

- Disease progression during pregnancy is uncommon.

- Thyroid surgery during lactation is considered safe.

- Breastfeeding can usually resume once the mother has recovered from anesthesia.

- Data regarding thermal ablation and targeted therapies during lactation remain

limited.




Recommendations Table 22: Thyroid Cancer in Lactation

If thyroid cancer surgery is indicated during lactation, a patieni-centered anesthesia plan as well as the risks and
benefits of continued breastfeeding versus delaying surgery until lactation is completed should be discussed in a
multidisciplinary fashion.

If postoperative 1-131 ablation is indicated during lactation, a patient-centered plan considering the risks and benefits
of delaying I-131 treatment in order fo continue breastfeeding should be discussed in a multidisciplinary fashion.

The same DTC nsk-based TSH suppression goals should be used for breastfeeding women as for the
general population.

Lactating women who are recommended to receive targeted systemic DTC therapies should be counseled about the
need to discontinue breastfeeding.?

Strength*  Level*

Good Practice Statement

Good Practice Statement

Good Practice Statement

Good Practice Statement

3 |f breastfeeding should be stopped, consider dopamine agonist therapy to reduce symptomatology related o abrupt breastfeedirg cessation
* Strength of Recommendation; * Level of Evidence; Good Practice Statement
DTC, differentiated thyroid cancer; TSH, thyroid stimulating hormone




Medullary & Advanced Thyroid
Cancer

« Medullary thyroid carcinoma (MTC) should ideally be treated before pregnancy.
« Calcitonin testing is indicated only when hereditary MTC or MEN2 is suspected.
- Pregnancy may physiologically increase calcitonin levels.

» Carcinoembryonic antigen (CEA) is a more reliable tumor marker during

pregnancy.

- Advanced thyroid cancers require multidisciplinary management.




Recommendations Table 23: Medullary and Advanced Thyroid Cancers
Medullary thyroid cancer and pregnancy

Women diagnosed with MTC should undergo initial management (including thyroid surgery) prior to pregnancy and .
maintain contraception until this is complete. Good Practice Statement

Women diagnosed with MTC should undergo genetic testing prior to pregnancy. Good Practice Statement

Routine surveillance of postoperative MTC in pregnancy is similar to the non-pregnant patient. However, due to a
possible pregnancy and lactation-related increase of serum calcitonin concentrations, monitering may also include Conditional  Very Low
serum CEA concentrations during pregnancy and postpartum until breastfeeding is complete.

Advanced thyroid cancers in pregnancy

The same urgency should be applied to pursuing thyroid surgery, EBRT, and/or systemic therapy for poorly
differentiated and anaplastic thyroid cancers in pregnant women as in non-pregnant individuals, with case-by-case
considerations in a multidisciplinary discussion weighing the expected risks of delaying treatment versus the
fetal/matemal risks.

* Strength of Recommendation; * Level of Evidence; Good Practice Statement
MTC, medullary thyroid cancer; CEA, carcinoembryonic antigen; EBRT, external beam radiation therapy




Fertility, Surgery & Radioiodine
Considerations

« Thyroid surgery before pregnancy is generally safe and does not adversely affect future

pregnancy.

- Untreated postoperative hypothyroidism or permanent hypoparathyroidism may increase

maternal and fetal complications.

- Radioactive iodine ("*') should be avoided during pregnancy, and conception should be

postponed for at least 6 months after treatment.

« Current evidence suggests no major long-term reduction in fertility, although temporary

decreases in ovarian reserve have been reported in some studies.

- Women planning pregnancy should achieve stable thyroid function before conception.




Special Situations & Advanced
Thyroid Cancer

« Medullary thyroid carcinoma should ideally be diagnosed and treated before pregnancy, with

genetic evaluation when indicated (e.g., RET mutation/MEN2).

« Serum calcitonin may rise physiologically during pregnancy and lactation, while CEA remains a

more reliable tumor marker.

- Poorly differentiated, anaplastic, metastatic thyroid cancers, or grossly invasive disease require

individualized multidisciplinary management.

- Targeted therapies and immune checkpoint inhibitors are generally avoided during pregnancy

because of limited human safety data and potential fetal risks.

- Treatment decisions should balance maternal survival with fetal safety and be individualized for

each patient. 112




TABLE 7. GUIDANCE FOR THE MANAGEMENT OF DTC PRECONCEPTION

Therapy Guidance

Thyroid surgery for suspicious thyroid nodules and/or thyroid cancer should ideally be completed by a
Thyroid surgery high-volume surgeon before conception. A patient-centered, multidisciplinary discussion can help
determine optimal DTC management in the context of pregnancy planning.

Postoperative RAI treatment Women should be advised to wait at least 6 months after I-131 treatment of DTC before conceiving,
o to avoid the potential adverse effects of radiopharmaceutical use on future pregnancy.

TSH subbression Preconception serum TSH should be targeted to that recommended for the risk stratification of DTC
PP though not exceeding 2.5 mU/L, as would be advised to patients not considering pregnancy.

Women with a non-operated DTC should be counseled that the tumor size may increase slightly

(though usually not in a clinically significant manner) during gestation. Patients with persistent or

metastatic DTC desiring pregnancy should be managed in the context of a patientcentered,

DTC monitoring multidisciplinary approach and a desired pregnancy planned once disease is relatively stable.

Women who have received a total thyroidectomy for the treatment of DTC should be counseled that

serum thyroglobulin concentrations may increase slightly during pregnancy?®® but are likely to return
to their previous concentrations after delivery.

Treatment of advanced DTC = Data regarding fertility risks of targeted systemic therapies are extremely limited.

DTC, differentiated thyroid cancer; RAI, radioactive iodine; TSH, thyroid stimulating hormone




GUIDANCE FOR THE MANAGEMENT OF DTC IN PREGNANCY

Therapy

Thyroid surgery

Postoperative RAI treatment

TSH suppression

DTC monitoring

Ablative techniques

Treatment of advanced DTC

Guidance

For most patients with DTC diagnosed during pregnancy, delaying treatment until postpartum does
not impact thyroid cancer outcomes.

If thyroid surgery is recommended in pregnancy, a patient-centered plan that incorporates case timing
and fetal safety should be discussed in a multidisciplinary setting.

Radiopharmaceutical use in pregnancy is absolutely contraindicated.

Postoperative TSH suppression requires a balance of maternal DTC treatment goals and risk of
excessive levothyroxine exposure to the fetus.

Levothyroxine overtreatment in pregnancy increases the risk of pregnancy-induced hypertension,
preeclampsia, preterm delivery, and fetal complications (e.g. low birth weight and adverse
neurodevelopmental measures).34.35.171,173

There is limited evidence regarding the optimal strategies for maintaining LT4 suppression therapy
during pregnancy in women with DTC.

DTC monitoring in pregnant women should generally follow the same measures as in
non-pregnant patients.

There are insufficient data to determine if RFA and other thermal ablation techniques for thyroid
cancer therapy may affect pregnancy outcomes.

Most targeted therapies are contraindicated for use in pregnancy. Risks and benefits of treatment of
advanced DTC during pregnancy should be discussed in a multidisciplinary environment weighing the
risks of disease treatment with the safety of the mother and fetus.

DTC, differentiated thyroid cancer; RAI, radioactive iodine; TSH, thyroid stimulating hormone; LT4, levothyroxine; RFA, radidfrequency ablation




Key Recommendations

» Most thyroid nodules and low-risk thyroid cancers can be managed

conservatively until postpartum.

 Ultrasound and TSH testing remain the cornerstone of evaluation.

FNA biopsy is safe when clinically indicated.
- Radioactive iodine must not be used during pregnancy.

- Management decisions should always balance maternal benefit and fetal

safety through multidisciplinary shared decision-making.




I. THYROID
DYSFUNCTION
POSTPARTUM




Postpartum Thyroid Dysfunction
(Overview & PPT)

»>Postpartum thyroiditis (PPT) is an autoimmune thyroid disorder occurring within 12

months after delivery or pregnancy loss.

> It typically follows three phases: transient thyrotoxicosis (1-6 months), hypothyroidism

(4-8 months), and recovery to euthyroidism.

>Shared decision-making and patient education regarding symptoms and disease course

are emphasized.

»>Updated recommendations also clarify breastfeeding precautions during

radiopharmaceutical use.




Epidemiology & Risk Factors

PPT affects approximately 8% of postpartum women.

Major risk factors include positive TPO antibodies, previous PPT, autoimmune disease, and family

history of thyroid autoimmunity.

Women with previous PPT have about a 70% recurrence risk in future pregnancies.

10-50% of women eventually develop permanent hypothyroidism.

Routine levothyroxine or selenium supplementation is not recommended for PPT prevention.

Postpartum thyroiditis can occur after any pregnancy, including pregnancy loss (miscarriage).-
Women with a history of PPT have an approximately 70% risk of recurrence in a subsequent

pregnancy.




Recommendations Table 24: Postpartum Thyroiditis

TPOAb-positive women or those with a history of PPT may be educated about the high risk of PPT (recurrence) and
symptoms that may warrant thyroid function testing.

During the thyrotoxic phase of PPT, women with hyperthyroidism-related symptoms should be treated with the lowest
effective dose of a beta-blocker (propranolol or metoprolol may be used if lactating).

Levothyroxine may be considered during the hypothyroid phase of PPT if the woman is symptomatic, breastfeeding,
or if pregnancy is planned within 6 months.

Upon normalization of thyroid function tests after PPT, thyroid function testing should be repeated after one year or
upon the development of any hypothyroidism-related symptoms.

* Strength of Recommendation; * Level of Evidence; Good Practice Statement
TPOADb, thyroperoxidase antibody; PPT, postpartum thyroiditis

Strength* Level #

Conditional Low

~

Conditional Low

Good Practice Staterment
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Postpartum Thyroiditis Subtypes®

Destructive thyroiditis (50%)

Transient hypothyroidism (25%)
Permanent hypothyroidism (5%)

- B-blocker if symptomatic
- No indication for antithyroid drugs

- Levothyroxine therapy
- Taper dosage after 6-12 months
to assess recovery

=

Up to 50% of women whao initially return to a euthyroid state will develop chronic hypothyroidism later in life.

FIG. 7. Trajectories of postpartum
thyroiditis subtypes. The typical
trends of serum thyroid hormone
concentrations seen in various
subtypes of postpartum thyroiditis
are summarized. During the
thyrotoxic phases of the destructive
subtypes, antithyroid drugs are not
indicated, as the underlying etiology
is not increased thyroid hormone
production (as compared with the
postpartum recurrence or
exacerbation of Graves’ disease,
shown in the gray dotted line).
During the hypothyroid phase of
thyroiditis, a short course of thyroid
hormone replacement may be
considered in women with profound
symptoms of hypothyroidism, with
the plan to taper or stop the dose
after 6-12 montbhs.




Diagnosis & Clinical Evaluation

« PPT should be differentiated from Graves' disease because management differs.
Graves' disease is suggested by positive TRAb/TSI, persistent thyrotoxicosis, and higher T3:T4

ratio.

» PPT usually presents earlier postpartum with milder and shorter thyrotoxicosis.

Thyroid uptake scan may be considered only when diagnosis remains uncertain,
- considering breastfeeding restrictions.

« Thyroid function testing is recommended in postpartum women with depressive symptoms.
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TABLE 9. DISTINGUISHING BETWEEN THE THYROTOXIC PHASE OF PosTPARTUM THYROIDITIS (PPT)
AND GRAVES' DISEASE

Feature Thyrotoxic (destructive) phase of PPT Graves' disease

Onset of thyrotoxicosis 1-6 months after delivery 3-12 months after delivery

TRAb and/or TS| concentration Negative Positive in most

Hyperthyroid symptoms Usually mild Can be severe
Eye symptoms Absent Can be present

May be present,

Hyperthyrokl sgne victy De abGen along with specific signs of Graves’ disease?®

Duration of thyrotoxic phase 0-3 months >3 months
TT3 (ng/dL) to TT4 (mecg/dL) ratio®* Typically <20 Typically =20
Thyroid vascularity by ultrasound Low High

Radioactive iodine uptake? Low or absent High

# Diffuse goiter, thyroid bruit, pretibial myxedema, and/or thyroid eye disease

b Contraindicated if the woman is lactating, thus temporary discontinuation of breastfeeding would be needed following adminisration of
the radiocisotope

PPT, postpartum thyroiditis; TRAb, TSH receptor antibodies; TSI, thyroid stimulating immunoglobulin; TT3, total triiodothyronine; TT4, total

thyroxine




Management of Postpartum
Thyroiditis

« During the thyrotoxic phase, symptomatic patients may receive beta-blockers

(propranolol or metoprolol).

 Antithyroid drugs should not be used because hormone release is due to thyroid

destruction rather than increased synthesis.

« Levothyroxine is indicated for symptomatic hypothyroidism, breastfeeding women,

or those planning another pregnancy soon.
- Levothyroxine can often be tapered after 1 year if thyroid function recovers.

« Thyroid function should be reassessed every 4-8 weeks until stable.
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Lactation & Radiopharmaceuticals

Diagnostic radioisotopes should be used only when clearly indicated during breastfeeding.

Breastfeeding should be interrupted for 3—4 days after I1-123 and 36 hours after Tc-99m pertechnetate, with

expressed milk discarded.

Radioactive iodine (I-131) is contraindicated during lactation, and breastfeeding must not resume after treatment.
If 1-131 is required, treatment should ideally be delayed until at least 3 months after breastfeeding has stopped.
Expressing milk helps reduce breast radiation and maintain milk production.

During the temporary interruption of breastfeeding, breast milk should be expressed and discarded using a

pump. This practice:

« Increases biological elimination of the radiopharmaceutical from the breast, Reduces overall radiation

exposure to breast tissue, Helps maintain milk production for resuming breastfeeding.




Hyperthyroidism &
Hypothyroidism During Lactation

- Methimazole (<20 mg/day), carbimazole (<15 mg/day), and PTU are generally compatible

with breastfeeding.
- Methimazole is preferred because of lower hepatotoxicity risk and easier dosing.
- Potassium iodide may be used in selected cases but requires infant thyroid monitoring.

« Women with preexisting hypothyroidism should usually return to their prepregnancy

levothyroxine dose after delivery.

« Women started on LT4 only during pregnancy may be candidates for dose reduction or

discontinuation with repeat TSH after 6 weeks.




Other postpartum thyroid dysfunction

Recommendations Table 25: Other Postpartum Thyroid Dysfunction Strength*
Management of postpartum hyperthyroidism unrelated o PPT
The lowest effective dose of ATD in lactation should be used.® Strong

Consider applying the same considerations for starting an ATD to wormen during lactation as those for the general Conditional
non-pregnant population.

If scintigraphy is required during lactation for the diagnostic evaluation of hyperthyroidism, breastmilk should be
pumped and discarded for 3-4 days after administering I-123 and 36 hours after administering Tc-99m, before Strong
breastfeeding is resumed.

Do not offer 1-131 treatment during lactation. Before I-131 therapy is administered, breastfeeding should be stopped
for at least 3 months. A diagnoslic |-123 uptake scan may be performed before therapy to assess for mammary
iodine uptake, or off-label dopamine agonist therapy may be given to decrease mammary iodine uptake and radiation
exposure to mammary tissue.

Conditional

Posipartum follow-up of levothyroxine treatment initiated in pregnancy

If levothyroxine was started for the treatment of subclinical or mild overt hypothyroidism in pregnancy, a cessation
trial may be performed, the timing of which may be determined following shared decisior-making. The follow-up
frequency and decision to restart levothyroxine may be based on hypothyroid symptoms, thyroid function, TPOAb
status, andfor if pregnancy is being planned imminently.

Conditional

& Doses of up to 20 mgfday of MMI, or 450 mg/day of PTU do not affect newborn thyroid function or neurodevelopment. If lower doses are
ineffective, MMI up to 30 mg/day during lactation may be considered in select cases based on the low passage into breast milk

* Strength of Recommendation; * Level of Evidence; Good Practice Statement

FPT, postpartum thyroiditis; ATD, antithyroid drug, TPOADL, thyroperoxidase antibody, MMI, methimazole; PTU, propylthiouracil

Dissenting comments for Recommendations Table 25 from ATA members within the guidelines" writing group are reported in Supplementary Table 3.




Key Clinical Recommendations

« Educate women at risk about the symptoms and natural course of PPT.
- Differentiate PPT from Graves' disease before initiating therapy.
 Avoid antithyroid drugs in destructive thyroiditis.

 Follow breastfeeding precautions whenever radiopharmaceuticals are

required.

» Continue long-term thyroid follow-up because permanent hypothyroidism

may develop years after PPT.




J. FUTURE RESEARCH
DIRECTIONS




In the 2017 version of these guidelines, there were 13 suggested research
directions, from which new data have considerably impacted the current
guidelines for 4 of these. Below are the updated suggested research
directions:

1. Further studies to determine risk-based reference intervals for thyroid function tests in pregnancy.

2. Studies assessing the cost-effectiveness of thyroid function and thyroid antibody screening in women
with a history of miscarriage or infertility.

3. Studies assessing clinical (preconception) risk factors for thyroid disease during pregnancy.

4. A comprehensive study to assess the iodine status of pregnant and lactating women in the United States.

5. Studies to determine safe upper limits for iodine ingestion in pregnancy and lactation.

6. Studies quantifying the risk of subfertility, success of fertility treatment, and/or progression to overt

thyroid disease during pregnancy in women with preconception subclinical thyroid dysfunction or thyroid

autoimmunity. 130




In the 2017 version of these guidelines, there were 13 suggested research
directions, from which new data have considerably impacted the current
guidelines for 4 of these. Below are the updated suggested research
directions:

7. A randomized trial of early LT4 intervention (preconception or early pregnancy, i.e., 6—-10 weeks’ gestation) in women with
either subclinical hypothyroidism or isolated hypothyroxinemia to determine effects on adverse pregnancy outcomes and child
Q.

8. Studies assessing the effect of LT4 on adverse pregnancy outcomes in different subgroups of euthyroid TPOAb-positive women

to establish potential intervention strategies.

9. Prospective studies on the risk of adverse pregnancy and offspring outcomes for women with active Graves’ disease during

pregnancy.
10. Studies on serum (f)T3 and (f)T4 monitoring target concentrations in women with Graves’ disease treated with ATD.
11. Studies evaluating the safest timing of administration of different ATDs for management of hyperthyroidism in pregnancy.

12. Studies assessing novel ways to differentiate fetal hyperthyroidism from fetal hypothyroidism when a fetal goiter is detected.

13. Studies investigating the impact of postpartum and pre-existing thyroid dysfunction on lactation. 131




THANK YOU
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