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OBJECTIVES

At the end of this activity, participants will be able to:
-understand the physiology of hypothalamic-pituitary-thyroid axis in pregnancy
-treat hypothyroidism and hyperthyroidism in pregnancy
-manage thyroid nodules and thyroid cancer in pregnancy
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Changes in Thyroid Physiology during Pregnancy

Korevaar TI et al. Nat Rev Endo 2017;13: 610.
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TSH Reference Range in Normal Pregnancy
2017 ATA Guidelines

❖ Downward shift of both lower and upper limit of TSH

❖ Use population based trimester specific reference range if available

❖ Otherwise use TSH 4.0mIU/L as the upper ref limit in 1st trimester with gradual 

return to non-pregnant ref range in 2nd and 3rd trimester

❖ Note: Previously ATA guidelines in 2011 used TSH 2.5mIU/L

Alexander et al. Thyroid 2017; 27: 315.
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Case #1

❖ A 25-year-old female presents with a history of Hashimoto’s thyroiditis on 
Levothyroxine presents to the Endocrine clinic as she just recently found out she is 
pregnant. That is her first pregnancy, and she reports no current symptoms. 

❖ No other medical issues

❖Medications include Levothyroxine and a prenatal multivitamin

❖ On physical examination, vital signs are normal. The patient's thyroid gland is 
nontender and diffusely enlarged without nodules. Pregnancy test is positive.​

❖ Serum thyroid-stimulating hormone  level measured 2 months ago was 1.5 µU/mL 
(1.5 mU/L).
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Case #1

❖Which of the following is the best next step in management?

A. Decrease Levothyroxine dose by 30%

B. Increase Levothyroxine dose by 30%

C. Stop Levothyroxine and start Liothyronine

D. Check serum TSH in 2 months
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Case #1 (answer)

❖Which of the following is the best next step in management?

A. Decrease Levothyroxine dose by 30%

B. Increase Levothyroxine dose by 30%

C. Stop Levothyroxine and start Liothyronine

D. Check serum TSH in 2 months
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Case #1

❖ In euthyroid women without thyroid disease, the total body thyroxine pool 
increases by 40% to 50% during pregnancy → mediated by the stimulatory effects of 
TSH and placental human chorionic gonadotropin. ​

❖ Pregnant women with hypothyroidism are unable to augment thyroidal production 
of T4 and T3 → LT4 needs to be adjusted

❖ Because T4 requirements may begin to increase as early as 4 to 6 weeks of 
pregnancy, women with hypothyroidism should increase their levothyroxine dose 
or serum TSH should be measured as soon as pregnancy is confirmed. ​

❖ TSH should be measured every 4 weeks for the first half of pregnancy and around 
30 weeks of gestation in all women with hypothyroidism. 
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Case #1

❖ Do not use T3 in pregnancy.

❖ Fetal neurodevelopment dependent on maternal free T4 in early gestation.

❖ Use of dessicated T3 has a higher T3;T4 ratio than human normal thyroid and leads 
to excess T3 and low T4 as FETAL CNS relatively impermeable to T3!

Korevaar TI et al. Nat Rev Endo 2017;13: 610.
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❖ Daily intake
❖ WHO 250 mcg daily during pregnancy and 

lactation. 
❖ NAM 220 mcg during pregnancy and 290 mcg 

during lactation. 
❖ Supplementation

❖ ATA 150 mcg daily during pregnancy and 
lactation

❖ Maximum
❖ WHO 500 mcg daily for pregnant women
❖ NAM 1100 mcg daily for adults and pregnant 

women >19 years of age.

Iodine Requirements during Pregnancy

Lee SY, Pearce EN. Nat Rev Endo 2022;18: 159.
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Iodine Deficiency Prevention

UIC 100 ug/L, should be 150-200 ug/L
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Case #2

❖ A 25-year-old female with obesity, asthma presents to the Endocrine clinic as she just 
recently found out she is pregnant. That is her first pregnancy, and she reports no 
current symptoms. 

❖Medications include a prenatal multivitamin, and an inhaler

❖ On physical examination, vital signs are normal. The patient's thyroid gland is 
nontender and diffusely enlarged without nodules. Pregnancy test is positive.​

❖ Serum thyroid-stimulating hormone  level is 5.7 µU/mL (1.5 mU/L), FT4 is 0.8 ng/dl 
(normal 0.9-1.7) and she has positive TPO antibodies.
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Case #2

❖Which of the following is the best next step in management?

A. Recheck TSH and FT4 in 4 weeks

B. Start Levothyroxine 

C. Start dessicated thyroid

D. Recheck TPO antibodies in 4 weeks
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Case #2 (answer)

❖Which of the following is the best next step in management?

A. Recheck TSH and FT4 in 4 weeks

B. Start Levothyroxine 

C. Start dessicated thyroid

D. Recheck TPO antibodies in 4 weeks
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Primary hypothyroidism in pregnancy – obstetric outcomes

Primary hypothyroidism was associated with increased odds of 
•  preeclampsia (OR = 1.47, 99% CI = 1.20 –1.81), 
•  superimposed preeclampsia (OR = 2.25, 99% CI = 1.53–3.29) 
•  gestational diabetes (OR = 1.57, 99% CI = 1.33–1.86)
•  preterm birth (OR = 1.34, 99% CI = 1.17–1.53)
•  induction (OR = 1.15, 99% CI = 1.04 –1.28)
•  cesarean section (prelabor, OR = 1.31, 99% CI = 1.11–1.54; after
•  spontaneous labor OR = 1.38, 99% CI = 1.14 –1.66), 
•  ICU admission (OR = 2.08, 99% CI = 1.04 – 4.15)

Mannisto T, et al. JCEM 2013;98: 2725-2733.
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Case #2

❖ Women with overt hypothyroidism are at risk for several complications including 
preeclampsia, preterm delivery, neuropsychological and cognitive impairment in the 
child.

❖ Risk of complications in subclinical hypothyroidism is lower than overt, however 
some studies show complications can still happen

❖ Controversial topic, awaiting new ATA Guidelines
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Thyroid Hypofunction in Pregnancy

Lee SY, Pearce EN. Nat Rev Endo 2022;18: 159.
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Case #3

❖ A 32-year-old female presents to the Endocrine clinic after a referral from her OB 
team. Currently at 12 weeks of gestation. This is her first pregnancy. She reports 
weight loss of 5 lbs, +anxiety, +palpitations. Bowel movements are normal. She does 
have nausea and vomits 2-3x/week. 

❖Medications include a prenatal multivitamin

❖ On physical examination, she is tachycardic to 97 bpm. The patient's thyroid gland is 
nontender, and no nodules are palpated.

❖ Serum thyroid-stimulating hormone level is 0.03 mU/L.
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Case #3

❖Which of the following is the best next step in management?

A. Start PTU 50 mg TID

B. Start Methimazole 10 mg daily

C. Recheck TSH in 4 weeks

D. Check FT4 and TSHr antibodies
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Case #3 (answer)

❖Which of the following is the best next step in management?

A. Start PTU 50 mg TID

B. Start Methimazole 10 mg daily

C. Recheck TSH in 4 weeks

D. Check FT4 and TSHr antibodies
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❖ Differential diagnosis
❖ Graves’ disease
❖ Gestational hyperthyroidism
❖ Toxic nodule
❖ Subacute thyroiditis

❖ Gestational transient thyrotoxicosis
❖ hCG peaks at 10-12 weeks
❖ More common with multiple gestation 

pregnancies, as well as hyperemesis 
gravidarum

❖ Correlation with hCG levels (higher hCG→ 
lower TSH and higher T4 levels)

❖ Usually resolves without intervention 
after 12-15 weeks

Hyperthyroidism in pregnancy

Cooper DS et al. Lancet Diabet and Endo 2013;1: 238-249
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Case #3 (continued)

❖ Patient returns for labs on week 13 of gestation.

❖ Serum thyroid-stimulating hormone level is 0.01 mU/L, FT4 is 3 ng/dl (normal 0.9-
1.7), TT3 300 ng/dl (normal 90-150), TSI and TBII are high.
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Case #3

❖Which of the following is the best next step in management?

A. Start PTU 50 mg TID

B. Start Methimazole 10 mg daily

C. Recheck TSH in 4 weeks

D. Refer for radioactive iodine ablation
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Case #3

❖Which of the following is the best next step in management?

A. Start PTU 50 mg TID

B. Start Methimazole 10 mg daily

C. Recheck TSH in 4 weeks

D. Refer for radioactive iodine ablation
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❖ Overt hyperthyroidism can cause
❖ pre-eclampsia, pregnancy loss, maternal 

and fetal congestive heart failure, 
maternal thyroid storm, preterm labour, 
intrauterine growth retardation, low 
birthweight, and fetal and/or neonatal 
hyperthyroidism

❖ Subclinical hyperthyroidism is NOT associated 
with those outcomes

Hyperthyroidism in pregnancy

Korevaar TI et al. Nat Rev Endo 2017;13: 610.
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❖ Symptoms of hyperthyroidism
❖ Usually PRESENT

❖ Labs
❖ Not completely suppressed TSH
❖ FT4 not higher than 1.5 ULN
❖ T3 not elevated (T3:T4<20:1)
❖ TSI/TBII negative

❖ Associated with multiple gestation 
pregnancies and hyperemesis

❖ Thyroid eye disease and goiter not seen
❖ Treatment

❖ Spontaneous resolution after 12-15 weeks
❖ No thionamides
❖ Supportive measures

Gestational transient thyrotoxicosis Graves’ disease

❖ Symptoms of hyperthyroidism
❖ Usually ABSENT

❖ Labs
❖ Suppressed TSH
❖ FT4 higher than 1.5 ULN
❖ T3 elevated (T3:T4 >20:1)
❖ TSI/TBII positive

❖ Thyroid eye disease can be present
❖ Goiter can be present
❖ Treatment

❖ No spontaneous resolution
❖ Thionamides indicated if FT4 high

Hyperthyroidism in pregnancy
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❖ Radioactive iodine contraindicated
❖ Surgery can be considered in the second 

trimester 
❖ Thionamides

❖ Methimazole preferred over PTU in non-
pregnant → fulminant hepatic failure

❖ Both Methimazole and PTU are teratogenic
❖ Should be avoided if possible in the first 

trimester
❖ If treatment can not be avoided, we prefer
❖ PTU in the first trimester
❖ Switch to Methimazole in the second 

trimester
❖ Block-and-replace NOT recommended
❖ Graves’ might improve starting on the 

second trimester → maternal immune 
tolerance

Graves’ disease in pregnancy

Korevaar TI et al. Nat Rev Endo 2017;13: 610.
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❖Facial dysmorphism: Short, 
upslanting palpebral fissures, broad 
nasal bridge, small nose, and broad 
forehead

❖Congenital heart disease: 
Ventricular septal defect

❖Esophageal atresia
❖Choanal atresia
❖Omphalocele
❖Renal system malformations
❖Aplasia cutis

Teratogenicity of thionamides

Aplasia cutis

Omphalocele

Choanal atresia



30

Beta-blockers in pregnancy

❖ Beta-blockers can be used in pregnancy to treat tachycardia and tremor

❖Metoprolol and Propranolol are preferred

❖ Long-term treatment (longer then 3-6 weeks) with bb should be avoided

❖ Concern for fetal growth retardation and hypoglycemia

❖ Higher concern for Atenolol, that should be avoided
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Beta-blocker use is 
independently associated 
with small for gestational 
age infants.

•Labetalol has the lowest risk 
of small for gestational age and 
atenolol the highest.

•Fetal growth scans are 
recommended in women using 
beta-blockers.

•Women should be counselled 
about the benefits and risks of 
medication use.

Beta-blockers in pregnancy

Ramlakhan KP et al. Int J Cardiol. 2024; 410:132234.

https://www.sciencedirect.com/topics/medicine-and-dentistry/small-for-gestational-age
https://www.sciencedirect.com/topics/medicine-and-dentistry/small-for-gestational-age
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/small-for-date-infant
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Case #3 (continued)

❖ Patient starts on PTU 50 mg TID. She does feel better with less anxiety, palpitations. 

❖ She returns for labs after 3 weeks, now on week 16 of gestation

❖ Serum thyroid-stimulating hormone level is 0.1 mU/L, FT4 is 1.9 ng/dl (normal 0.9-
1.7), TT3 215 ng/dl (normal 90-150).
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Case #3 (continued)

❖Which of the following is the best next step in management?

A. Increase PTU to 100 mg TID

B. Switch to Methimazole 30 mg daily

C. No changes in dosing and recheck TSH, FT4, T3 in 4 weeks

D. Refer for total thyroidectomy
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Case #3 (answer)

❖Which of the following is the best next step in management?

A. Increase PTU to 100 mg TID

B. Switch to Methimazole 30 mg daily

C. No changes in dosing and recheck TSH, FT4, T3 in 4 weeks

D. Refer for total thyroidectomy
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Case #3 (answer- explanation)

❖Which of the following is the best next step in management?

A. Increase PTU to 100 mg TID

 Maintain FT4 in the ULN, or TT4-TT3 levels at 1.5x ULN. Ok to keep TSH low

B. Switch to Methimazole 30 mg daily

 Methimazole is 20-30x more potent than PTU. 30 mg MMI is approx. 600 mg PTU

C. No changes in dosing and recheck TSH, FT4, T3 in 4 weeks

 Keep following labs, might improve over time and PTU stopped (immune tolerance

D. Refer for total thyroidectomy

 That should be considered if patient is intolerant to thionamides, has 

agranulocytosis/liver injury
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Case #4

❖ A 34-year-old female presents to the Endocrine clinic after a referral from her OB 
team. Currently at 22 weeks of gestation. This is her first pregnancy. She reports 
some nausea, but no vomiting. A nodule was palpated on the initial OB visit and 
patient was referred to Thyroid Clinic.

❖Medications include a prenatal multivitamin

❖ On physical examination, vital signs are normal. The patient's thyroid gland is 
nontender, nonenlarged and a 2cm nodule is palpated on the right thyroid gland.

❖ Serum thyroid-stimulating hormone level is 1.3 mU/L.

❖ A thyroid US is performed
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Case #4

❖ A thyroid US is performed

❖ No abnormal lymphadenoapthy
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Case #4

❖Which of the following is the best next step in management?

A. Proceed with I-123 thyroid uptake and scan

B. Start PTU 50 mg BID

C. Proceed with fine needle aspiration

D. Check FT4 and TSHr antibodies
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Case #4 (answer)

❖Which of the following is the best next step in management?

A. Proceed with I-123 thyroid uptake and scan

B. Start PTU 50 mg BID

C. Proceed with fine needle aspiration

D. Check FT4 and TSHr antibodies
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Case #4 (answer- explanation)

❖Which of the following is the best next step in management?

A. Proceed with I-123 thyroid uptake and scan

 Contraindicated in pregnancy. Also, patient is not hyperthyroid

B. Start PTU 50 mg BID

 Patient is not hyperthyroid. No reason to start on PTU

C. Proceed with fine needle aspiration

D. Proceed with right thyroid lobectomy

 Thyroidectomy can be considered in pregnancy. However, this is premature since 

there is no information if this is a malignancy
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Management of thyroid nodules in pregnancy

❖ FNA is safe to perform during pregnancy
❖ If there is no evidence of rapid growth or aggressive features (extrathyroidal extension, 

abnormal lymphadenopathy), it is reasonable to wait until after delivery
❖ Management dependent on cytology

Bethesda II (benign)
follow clinically and only repeat 
thyroid US if significant 
growth/symptoms

Bethesda III/IV (indeterminate)
depending on the level of 
suspicion, this can be monitored 
or repeat FNA with molecular 
studies can be pursued. Shared 
decision making is important

Bethesda V/VI (suspicious for 
malignancy or malignant) → 
depending on timing

❖ Thyroidectomy can be 
performed safely in the 
second trimester

❖ If discovered late, safe to 
follow and perform 
thyroidectomy in the 
postpartum period in the 
vast majority of cases
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Progression of thyroid cancer during pregnancy

Xiao WC et al. JCEM 2024;109: 837.
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Progression of metastatic thyroid cancer during pregnancy

Xi C et al. JCEM 2021 106(8):e3185-e3197.
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❖ I-131 is contraindicated during pregnancy
❖ If indicated, it should be delayed after delivery
❖ If breastfeeding, they should be counseled to 

stop breastfeeding at least 6 weeks to 3 
months prior to I131 radioactive iodine 
treatment in order to prevent potential 
adverse effects of radiation on breast tissues 
and breastfed infants

I-131 in pregnancy and postpartum period
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Case #5

❖ A 34-year-old female presents to the Endocrine clinic. She is 8 weeks postpartum. 
She reports fatigue, anxiety, palpitations, diarrhea. She was able to breastfeed for 4 
weeks. 

❖ Past medical history is significant for Hashimoto’s thyroiditis. Medications include a 
prenatal multivitamin.

❖ On physical examination, she is tachycardic to 104 bpm. The patient's thyroid gland is 
slightly tender, nonenlarged and no nodules are palpated. + fine tremor of 
outstretched hands

❖ Serum thyroid-stimulating hormone level is 0.02 mU/L, FT4 is 2.8 ng/dl (normal 0.9-
1.7), TT3 190 ng/dl (normal 90-150), TSI and TBII are sent and pending at this time.
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Case #5

❖Which is the most likely etiology of her presentation?

A. Graves’ disease

B. Toxic adenoma

C. Postpartum thyroiditis

D. Biotin interference 
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Case #5 (answer)

❖Which is the most likely etiology of her presentation?

A. Graves’ disease

B. Toxic adenoma

C. Postpartum thyroiditis

D. Biotin interference 
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❖ Destructive thyroiditis → 5–8% of women within 
the first 12 months after delivery

❖ Rebound of underlying thyroid autoimmunity 
occurring after the immune tolerance induced by 
pregnancy has ended

❖ More common with TPO antibodies
❖ Course varies

❖ ~25% of women only have a thyrotoxic phase 
❖ 50% of women only have a hypothyroid phase. 
❖ Majority return to euthyroidism
❖ Up to 50% will develop persistent 

hypothyroidism even after initial recovery

Post-partum thyroiditis

Lee SY, Pearce EN. Nat Rev Endo 2022;18: 159.
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BRIEF TAKE HOME POINTS FOR REFERENCE

❖ Thyroid diseases are prevalent in pregnancy

❖ Overt hypothyroidism and hyperthyroidism should be treated

❖ Subclinical hyperthyroidism is well tolerated, and should be monitored

❖ Individualized approach on subclinical hypothyroidism 

❖ It is safe to perform FNA during pregnancy

❖ DTC does not tend to progress during pregnancy (aggressive cancers can be removed 

in the second trimester)
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Thank you!

For questions, please feel free to reach me at

abikas@bwh.harvard.edu
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