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김슬기 

  

갑상샘 기능 이상과  

생식 기능 



 
 

Clinical Practice Guidelines 

 대핚갑상선학회 

 

 American Association of Clinical Endocrinologists (AACE) and the 

American Thyroid Association (ATA) 

 

 The American College of Obstetrics and Gynecologists (ACOG) 

 

 American Society for Reproductive Medicine (ASRM) 

 

 Endocrine Society 

Garber et al. Thyroid 2012 

Groot et al. J Clin Endocrinol Metab 2012 

Practice Committee of the ASRM. Fertil Steril 2015 



 
 

Thyroid hormone 



 
 

Thyroid hormone 

 



 
 

Thyroid hormone - Pregnancy 

 임신 중 모체 및 태아의 갑상선 호르몬 요구량의 증가 

 크기 10–30% 증가 

 

 태아 갑상선 : 임신 12주 이후부터 합성 

 

 모체 갑상선 호르몬은 태아의 정상 뇌 발달에 중요 

 

 

 

Williams Obstetrics 24th ed 



 
 

Thyroid hormone - Pregnancy 

 임신 초기 hCG 의 작용으로 TSH 는 비임신 상태에 비해 낮아짐 

      (hCG 최대 농도 도달 : 임신 7-11주) 

 

 

 

Williams Obstetrics 24th ed 



 
 

Reference range 

 

Garber et al. Thyroid 2012 

4.0 – 5.0 mIU/L 

http://www.google.co.kr/url?url=http://media.aace.com/press-release/american-association-clinical-endocrinologists-aace-and-american-college-endocrinology&rct=j&frm=1&q=&esrc=s&sa=U&ei=ywuFVfy6O-GwmwXVv4CgDg&ved=0CBsQ9QEwAw&usg=AFQjCNFRZhvHDRCXRVh_jBJOkxlWK6tbqA


 
 

Reference range 

Garber et al. Thyroid 2012 

http://www.google.co.kr/url?url=http://media.aace.com/press-release/american-association-clinical-endocrinologists-aace-and-american-college-endocrinology&rct=j&frm=1&q=&esrc=s&sa=U&ei=ywuFVfy6O-GwmwXVv4CgDg&ved=0CBsQ9QEwAw&usg=AFQjCNFRZhvHDRCXRVh_jBJOkxlWK6tbqA


Thyroid dysfunction 

in Male 



 
 

Krassas et al. Endocrine Reviews 2010 

Hormonal changes in male 

 



 
 

Krassas et al. Endocrine Reviews 2010 

Hormonal changes in male 

 

 

Changes in SHBG and sex steroids  



 
 

Hyperthyroidism in male 

 

Carani et al. J Clin Endocrinol Metab 2005 



 
 

Hypothyroidism in male 

 

Carani et al. J Clin Endocrinol Metab 2005 



 
 

in Male 

 Many patients with erectile dysfunction display thyroid dysfunction 

 

 Hyperthyroidism 

 abnormalities in sperm motility 

 Hypothyroidism 

 abnormalities in sperm morphology 

 

 These abnormalities improve or normalize when euthyroidism is 

restored 

Krassas et al. Endocrine Reviews 2010 

 



 
 

in Male 

 

Lotti et al. Hum Reprod 2016 

 



 
 

in Male 

 

Lotti et al. Hum Reprod 2016 

 cross-sectional analysis  

 consecutive series of 172 subjects 

 2010.09 ~ 2014.11 



 
 

in Male 

 

Lotti et al. Hum Reprod 2016 



 
 

in Male 

 

Lotti et al. Hum Reprod 2016 

No associations between TH and sperm parameters 

  

Positive effect of TH on seminal vesicle size 



 
 

in Male 

 

Lotti et al. Hum Reprod 2016 

No associations between TH and sperm parameters 

  

Positive effect of TH on seminal vesicle size 



Thyroid dysfunction 

in Female 



 
 

in Female 

Krassas et al. Endocrine Reviews 2010 

 



 
 

in Female 

 Hyperthyroidism 

 Hypomenorrhea, polymenorrhea 

 Hypothyroidism 

 Oligomenorrhea, amenorrhea 

 

 Hyper- and hypothyroidism has been linked with reduced fertility 

Krassas et al. Endocrine Reviews 2010 

 



 
 

임신 중 갑상선 기능 검사  

- 모두에서 필요한가?  

 

 Universal screening group 에서 약물 치료를 받을 확률이 3.15 배 증가 

 no differences  

       between universal screening group  VS. no screening group 

 Miscarriage, fetal and neonatal death, preeclmpsia 

 PTL, Placenta abruption, C/S, maternal GDM, CHF 

 Fetal malformation, LBW, ICU admission rate, fetal neurosensory  

     disability (IQ) 

Spencer L et al. Cochrane Database Systemic review 2015 



 
 

임신 중 갑상선 기능의 선별검사  

1) 모든 임신부를 대상으로 TSH 선별검사 적용 하는 것은 근거 부족 

 

2) 일상적인 fT4 선별검사는 권고되지 않음 

 

3) Hyperemesis gravida 홖자에서도 일시적인 생리적 변화이므로 

routine 핚 screening 을 권고하지 않음 



 
 

임신 중 갑상선 기능 선별검사 대상 

 갑상선 기능 이상 및 갑상선 수술 병력 

 두경부 방사선 조사 병력 

 아미오다론, 리튬 복용, 6주 이내의 방사선 조영제 노출 

 요오드 결핍지역 거주 

 갑상선 기능이상의 증상 또는 갑상선종 

 TPO Ab(+) 

 갑상선 기능 이상의 가족력 

 제 1형 당뇨병 또는 다른 자가 면역 질홖 

 BMI ≥ 40kg/m² 

 

 30세 이상 

 유산 또는 조산의 병력 

 난임 

 

 



Subclinical 

Hypothyroidism  



 
 

SCH – Reproduction 

Poppe et al. Nat Clin Pract Endocrinol Metab 2008 

Prevalence in infertile women : 1 – 43 % 



 
 

SCH – Reproduction 

Weghofer et al. Reprod Biol Endocrinol 2016 

• Infertile women with normal 

TSH levels (0.4–4.5 μIU/mL) 

• Retrospective study 

• N=225 



 
 

SCH – Pregnancy outcome 

 

  in thyroid antibody negative women  

     with TSH levels 2.5 –  5.0 in 1st trimester  

 

 Increased pregnancy loss rate 

 

Negro et al. J Clin Endocrinol Metab. 2010 

 



 
 

SCH – IVF outcomes 

Cramer et al. J Assist Reprod Genet 2003 

• PRL, TSH prior to IVF 

• Prospective study 

• N=509 



 
 

SCH 

 

 

Treatment in women with SCH 



 
 

Treatment of SCH – IVF outcomes 

 

Rahman et al. Endocr Pract 2010 

• LT4 50 – 100 μg 

       (one month before ART) 

• RCT 

• N=70 



 
 

Treatment of SCH – IVF outcomes 

Kim et al. Fetril Steril 2011 

• LT4 50 μg 

       (from the 1st day of COS) 

• Prospective, randomized trial 

• N=64 



 
 

Treatment of SCH – IVF outcomes 

 

Velkeniers et al. Hum Reprod Update 2013 

Delivery rate 증가 



 
 

SCH – Summary 

 

  

 

Practice Committee of the ASRM. Fertil Steril 2015 

 

TSH 

Pregnancy • infertility > 2.5 mIU/L Level C 

• miscarriage 2.5 – 4 mIU/L Level C 

> 4 mIU/L Level B 

Adverse 

Obstetric 

Outcomes 

• placental abruption 

• preterm birth  

• fetal death 

• PPROM 

2.5 – 4 mIU/L no data 

> 4 mIU/L Level B 

Developmental 

Outcomes in 

Children 

• impaired school 

performance  

• lower IQ 

2.5 – 4 mIU/L 

 

no evidence 

> 4 mIU/L 

 

Level B 



 
 

Treatment of SCH – Summary 

TSH Outcomes 

Pregnancy 

Outcomes 
• pregnancy rates 

• miscarriage rates 

> 4 mIU/L Improvement Level B 

Developmental 

Outcomes in 

Children 

• impaired school 

performance  

• lower IQ 

No improvement Level B 

Practice Committee of the ASRM. Fertil Steril 2015 

 



Thyroid 

Autoimmunity 



 
 

Thyroid Ab 

 Thyroid Peroxidase Antibodies (TPO Ab)                                  

(formerly known as microsomal Antibodies)  

 Correlate with the development of hypothyroidism 

 

 TSH Receptor Antibodies (TSHR Ab) 

 Used in the diagnosis and monitoring of Graves’ 

 

 Thyroglobulin Antibodies (TG Ab) 

 Does not correlate with hypothyroidism 

 



 
 

Thyroid autoimmunity 

 8–14% among all women at reproductive age 

 

 Risk of developing hypothyroidism ↑ 

 TPO-Ab (+)  & SCH : 4% per year  

 either alone : 2–3% per year 

 

Rushworth et al. Hum Reprod 2000 

Vanderpump et al. Thyroid 2002 



 
 

TAI – Reproductive outcomes 

 

 

Boogaard et al. Hum Reprod Update 2011 

• Meta-analysis 

• Euthyroid 

• Thyroid antibody (+) vs. (-)  

 

 Unexplained subfertility : OR 1.47 [1.06, 2.02] 

 Miscarriage : OR 3.73 [1.83, 7.60] 

 Recurrent miscarriage : OR 2.26 [1.46, 3.50] 

 Preterm delivery : OR 1.93 [1.08, 3.47] 

 



 
 

TAI – IVF/ICSI outcomes 

Busnelli et al. Human Reprod Update 2016 

Live birth rate 감소 



 
 

TAI – IVF/ICSI outcomes 

Busnelli et al. Human Reprod Update 2016 

 Number of oocytes : SMD 0.10 [-0.09–0.29] 

 Fertilization rate : OR 1.11 [0.97–1.27] 

 Implantation rate : OR 0.98 [0.73–1.32] 

 Clinical pregnancy rate : OR 0.90 [0.77–1.06] 

 Miscarriage rate : OR 1.44 [1.06–1.95] 

 Live birth rate : OR 0.73 [0.54–0.99] 

 



 
 

Thyroid autoimmunity 

 

Treatment in euthyroid women with TAI 



 
 

Treatment of TAI  

– Pregnancy outcomes 

Negro et al. J Clin Endocrinol Metab 2006 

 

유산 감소 

조산 감소 

• LT4 0.5 – 1 μg/kg 

       (from the 1st visit) 

• Double-blind RCT 

• N=984 



 
 

TAI – Treatment outcomes 

Vissenberg et al. Hum Reprod Update 2012 

 

RCTs only 

유산 감소 



 
 

Summary 

TSH < 2.5 mIU/L 

 

TPO-Ab (+) 

particularly when there is a history of 

miscarriage or past history of 

hypothyroidism 

treating with LT4 

 

Grade B 
BEL 2 

 

 

 

 

 

 

TSH 2.5 – 4 mIU/L 

testing TPO-Ab 

 

Grade C 
 

planning a pregnancy including ART 

in the immediate future 

treating with LT4 

 

Grade B 
BEL 2 

 

TPO-Ab (+) treating with LT4 Grade B 

TSH > 4.0 mIU/L treating with LT4 Grade B 
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임신 1분기 갑상선 기능검사 알고리즘 

이가희 외, 임신 중 및 산후 갑상선 질홖의 진단 및 치료 권고안, 대핚갑상선학회 2014 



 
 

TAD – Treatment 

Vaidya et al. Eur J Endocrinol 2012 


