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Thyroid function screening in pregnancy: 
Risk factor-based or universal?

應宗和 醫師
中山醫學大學附設醫院

11
0年
度T
AO
G年

會專
用



Outline
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• Introduction
• Universal screening SHOULD be performed
• Universal screening SHOULD NOT be recommended
• ACOG practice bulletin summary
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Maternal Status TSH Free T4
Overt hyperthyroidism Decrease Increase
Subclinical hyperthyroidism Decrease No change
Overt hypothyroidism Increase Decrease
Subclinical hypothyroidism Increase No change

Introduction

Changes in Thyroid Function Test Results in Thyroid Disease
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Hyperthyroidism (1)

• Occurs in 0.2 to 0.7% of pregnancies
• Graves disease accounts for 95% of these cases
• Signs and symptoms

• Nervousness, Tremors
• Tachycardia, Frequent stools
• Excessive sweating, heat intolerance
• Weight loss, goiter
• Insomnia, palpitations, and hypertension
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Hyperthyroidism (2)

• Inadequately treated maternal thyrotoxicosis 
• Preeclampsia with severe features
• Maternal heart failure
• Thyroid storm

• Fetal and Neonatal Effects
• Preterm deliveries
• Low birth weight
• Miscarriage
• Stillbirth
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Subclinical Hyperthyroidism

• Occurs in 0.8 to 1.7% of pregnant women
• Abnormally low serum TSH concentration with normal free T4 levels
• Treatment subclinical hyperthyroidism is not recommended 

• Because there is no demonstrated benefit to the mother or fetus
• There are theoretical risks to the fetus 

• Because antithyroid medications cross the placenta and may 
adversely affect fetal thyroid function.
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Hypothyroidism (1)

• Complicates 0.5% pregnancies
• Hashimoto thyroiditis is the most common cause of hypothyroidism in 

pregnancy
• Can present with nonspecific clinical findings

• Fatigue, constipation, cold intolerance, muscle cramps, and weight gain. 
• Other clinical findings : edema, dry skin, hair loss, and a prolonged relaxation 

phase of deep tendon reflexes
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Hypothyroidism (2)

• Adverse perinatal outcomes 
• Spontaneous abortion, preterm birth
• Abruptio placenta, and stillbirth

• Fetal and Neonatal Effects
• Low birth weight
• Impaired neuropsychologic development of the offspring
• The prevalence of fetal hypothyroidism in the offspring of women with 

Hashimoto thyroiditis is estimated to be only 1 in 180,000 neonates
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Subclinical Hypothyroidism

• Elevated serum TSH level in the presence of a normal free T4 level
• The prevalence in pregnancy has been estimated to be 3.47%
• Subclinical hypothyroidism is unlikely to progress to overt 

hypothyroidism during pregnancy in otherwise healthy women.
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Universal screening for thyroid disease 
during pregnancy should be performed

11

Can identify patients with thyroid disease requiring treatment

Ultimately decrease rates of complications

Cost-effective and cost-saving in some healthcare systems
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History of screening in pregnancy
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• In 1970, gestational diabetes and Rh screening was implemented
• ACOG currently recommends that all women be offered aneuploidy 

screening with one or more of the non-invasive modalities
• Maternal serum screening for Down Syndrome began in the 1980’

• Including hCG、free bhCG, PAPP-A, unconjugated estriol (uE3), inhibin A, AFP 
and nuchal translucency by ultrasound

• Chorionic villus sampling
• Advances with noninvasive screening of the fetus through a maternal blood

• Diagnose fetal aneuploidies for chromosomes 21, 13, 18, X and Y
• Spinal muscular atrophy (SMA) （1 / 12,000 live births）and cystic fibrosis 

(CF)（1 /3000 live births）
• The consequences of diagnosis are often severe and life-long for both parents and 
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How does universal screening for thyroid disease 
during pregnancy fit in with the other universal 
prenatal screening?

13
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Overt hyperthyroidism
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• Maternal congestive heart failure
• Hypertensive disorders
• Miscarriage
• Stillbirth
• Preterm delivery
• Placental abruption
• Neonatal low birth weight
• Congenital abnormalities
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Overt hyperthyroidism
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• Treatment for hyperthyroidism in pregnancy is also effective
• With antithyroid drug therapy
• Decreased rates of low birth weight , miscarriage , stillbirth and preterm 

delivery
• First trimester :Propylthiouracil (PTU) preferred 
• Second and third trimesters: methimazole (MMI, Tapazole)

• Side risk
• PTU carries the risk of severe hepatotoxicity, agranulocytosis
• MMI is teratogenic, agranulocytosis
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Subclinical hyperthyroidism
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• No association between subclinical hyperthyroidism and adverse 
pregnancy outcomes

• Subclinical hyperthyroidism need not be treated in pregnancy
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Thyroid autoimmunity
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• Miscarriage and preterm delivery
• Premature rupture of membranes (PROM)
• Low birth weight and childhood cognitive deficit
• ACOG does not recommend treatment for thyroid antibody positive, 

euthyroid women
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Cost effectiveness of universal screening
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• Most guidelines recommend targeted screening over universal 
screening

• While there is still debate regarding whether or not treating subclinical 
hypothyroidism decreases maternal/fetal adverse outcomes

• The cost-effective studies demonstrate that universal screening is 
superior to targeted screening even if one assumes no benefit for 
identifying and treating subclinical hypothyroidism
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Society and national guidelines
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• In 2017, the ATA reaffirmed that there was insufficient evidence to 
recommend for or against universal screening

• In 2020 the Practice Bulletin from ACOG recommended for targeted
and against universal screening for pregnant women

• The 2012 statement from the American Society for Maternal Fetal 
Medicine also recommended targeted, not universal screening

• The Cochrane Database of Systematic Reviews 2015, based on 
available evidence, there was no clear evidence of benefit for 
improving maternal or infant health with universal screening of 
thyroid disease in pregnancy
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This able reveal a lack of consensus on the issue of  universal screening

20

A. Stagnaro-Green et al. / Best Practice & Research Clinical 
Endocrinology & Metabolism 34 (2020) 10132011
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Targeted screening Misses
between 18 and 89% of women 
with either overt or subclinical 
thyroid disease in pregnancy

Pop et al. concluded that even 
clinical symptoms are unable to 
predict or exclude thyroid
dysfunction in pregnancy

Clin Endocrinol 2017;87:838e43

Targeted screening

21
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Except for in Asia, the rate of adoption of universal screening is rising11
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Whether treatment of individuals identified with 
thyroid disease is beneficial or not

23

• Negro et al. found that universal screening and treatment resulted in a 
decreased number of overall adverse outcomes in women of low-risk 
status compared to untreated women at low-risk.

• Similarly, Ma et al. reported that treatment of women identified with 
subclinical hypothyroidism by universal screening resulted in
decreased rates of miscarriage compared to a control group that had 
serum frozen for analysis post partum

Matern Fetal Neonatal Med 2016;29:1391e4

J Clin Endocrinol Metabol 2010;95:1699e707
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Wilson JMG, Jungner G. Principles and practice of screening for disease. 
Geneva: World Health Org; 1968.
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Conclusion
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• Universal screening for overt hypothyroidism meets all of the World 
Health Organization criteria

• The identification of women with overt hyperthyroidism will add 
minimal cost but will have a significant impact on decreasing the 
morbidity and mortality associated with overt hyperthyroidism

• Universal screening will identify 1.15% women with overt thyroid 
disease who require treatment

• We therefore strongly recommend that all women should be screened 
either prior to pregnancy, or at the first prenatal visit
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Universal screening for thyroid disease should not 
be recommended before and during pregnancy

• In order for a disease or condition to be eligible and suitable for universal 
screening, the WHO advocates the use of screening criteria

• Although there is a clear association between thyroid dysfunction and 
adverse pregnancy and fetal outcomes , the condition fails to meet a number 
of important screening criteria, making it unsuitable for universal screening

• At present there is insufficient evidence or consensus for thyroid 
dysfunction in pregnancy to meet several other key screening criteria.
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Wilson JMG, Jungner G. Principles and practice of screening for disease. 
Geneva: World Health Org; 1968.
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• In euthyroid women with TPO antibodies, treatment with 
levothyroxine 

• Not shown to reduce the risk of premature delivery
• The effects of treatment on miscarriage risk in this population

• Inconsistent.
• Pregnant women with subclinical hypothyroidism, the effect of 

levothyroxine on pregnancy loss and preterm delivery
• Unclear

• Universal screening for thyroid dysfunction in pregnancy
• Does not improve neurocognitive outcome measures in children
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Targeted screening
• Targeted screening operates on three principles:

• Risk factors or clinical attributes can identify patients predisposed to the disease of 
interest

• Screening individuals with these risk factors will identify the majority of patients with 
the disease of interest

• The lower cost derived from targeted screening is worth the downside of false 
positives and false negatives.
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Targeted screening

33
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Conclusion
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• Thyroid dysfunction and autoimmunity in pregnancy are strongly 
associated with adverse maternal and fetal outcomes.

• There is currently no evidence that treatment of maternal subclinical 
hypothyroidism or hypothyroxinaemia during pregnancy improves 
neurocognitive fetal outcomes.

• There is insufficient evidence to support universal screening for 
thyroid dysfunction in or before pregnancy

• Only targeted screening of pregnant women at increased risk for 
thyroid dysfunction is advised by the authors and current clinical 
guidelines.
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Conclusion
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• Although universal screening for thyroid disease during pregnancy 
increases diagnosis and treatment of thyroid dysfunction

• There is currently insufficient evidence of a positive effect of 
screening on maternal and fetal outcomes

• We therefore at present recommend against universal screening for 
thyroid disease before and during pregnancy.
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Thyroid function screening in pregnancy: 
Risk factor-based or universal?
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Summary of Recommendations
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Universal screening for thyroid disease 
in pregnancy is not recommended 
because identification and treatment of 
maternal subclinical hypothyroidism 
has not been shown to result in 
improved pregnancy outcomes and 
neurocognitive function in offspring.
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Clinical Algorithm for Management of Thyroid Disease in Pregnancy
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Thank you 
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1.篩選方案應響應公認的需求 2.篩查的目標應該在一開始就確定 3.應該有明確的目標人群 4.應該有篩選計劃有效性的科學證據  5.該計劃應整合教育、測試、臨床服務和計劃管理 6.應該有質量保證，並有機制將篩查的潛在風險降至最低 7.該計劃應確保知情選擇、保密和尊重自主權。
8.該計劃應促進整個目標人群的公平性和篩查機會 9.項目評估應從一開始就計劃好 10 .篩查的總體益處應大於危害



• Data on the effect of levothyroxine treatment in euthyroid TPO+ 
women is inconsistent 

• Has not been replicated in women with subclinical hypothyroidism
• A retrospective study even found an increased rate of preterm delivery 

and other pregnancy complications in women with subclinical 
hypothyroidism treated with levothyroxine

• At present there are no studies indicating an effect of treatment on 
child IQ

• There is therefore insufficient evidence at present to determine which 
group of patients, besides overt hypo-and hyperthyroidism, would 
benefit from treatment

• An agreed upon policy on whom to treat as patients is a fundamental 
requirement for universal screening.
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• Besides whom to treat there is also insufficient evidence on when to 
screen and start treatment

• As the effects of screening for thyroid dysfunction before pregnancy 
are unknown, we feel that the potential harm of universal screening 
does not currently outweigh the benefits in this group.

• There is currently no evidence that treatment initiated early in the 
second trimester affects maternal and foetal outcomes including 
preterm delivery and child IQ

• Recent data do not justify universal screening of the entire pregnant 
population

• There is at present insufficient evidence of screening programme
effectiveness

43
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Effect of treatment with levothyroxine on adverse 
pregnancy outcomes

44

• Thyroid autoimmunity
• Treatment of euthyroid TPO+ women with levothyroxine results in improved 

pregnancy outcomes
• Hypothyroidism

• Should be treated with levothyroxine
• Subclinical hypothyroidism

• There was no statistically significance difference in early pregnancy loss, 
premature delivery or other adverse pregnancy outcomes

• Isolated hypothyroxinaemia
• No data available11
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