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Subclinical Hypothyroidism

Historical Perspective



Subclinical hypothyroidism

Overt hypothyroidism

      Elevated TSH
      Low T4
      Often symptomatic

Subclinical hypothyroidism

      Elevated TSH
      Normal T4
      Asymptomatic

0.2-0.3% of 
reproductive age 

population

4-8% of 
reproductive age 

population

Hollowell et al. 2002
Aoki et al. 2007

Canaris et al. 2000

TSH (thyroid 
stimulating 
hormone)

T4 (thyroxine)Thyroid gland



Anti-TPO (anti-
thyroid peroxidase)

Anti-Tg (anti-
thyroglobulin)

Presence of Anti-TPO and anti-Tg 
antibodies in the serum
• 2-17% of pregnant women
• 12.5% of the U.S. population

Causally implicated in Hashimoto’s
• Anti-thyroid antibodies attack thyroid 

tissue, causing progressive fibrosis

Thyroid autoimmunity 

Alexander et al. 2017
Consortium JAMA 2019
Spencer et al. 2007

Presenter Notes
Presentation Notes
Take out table to make background shorter



Elevated TSH Definitions

Non-pregnant individuals:
Laboratory-specific range (97.5th percentile)
Reproductive-age population (12-49 years, NHANES 1999-2002): 4.4 mIU/L
Disease-free U.S. population (NHANES 1988-1994): 4.12 mIU/L
Most common in literature: 4-5 mIU/L

Pregnant individuals:
1st trimester: 2.5 mIU/L 
2nd trimester: 3.0 mIU/L 
3rd trimester: 3.0 mIU/L

Aoki et al. 2007
Hollowell et al. 2002 

Groot et al. 2012
Soldin et al. 2004
Dashe et al. 2005

Patients trying 
to conceive?

Presenter Notes
Presentation Notes
Disease free U.S. population excludes those people who reported having thyroid disease, goiter, or taking thyroid medications
and who do not have risk factors that include pregnancy, taking estrogen, androgens, or lithium, and are without the presence of thyroid
antibodies or biochemical evidence of hypothyroidism or hyperthyroidism.




Overt Hypothyroidism and Adverse Outcomes

Overt 
hypothyroidism
in pregnancy

 

Mannisto et al. 2013
Consortium on Safe Labor: 223,512 pregnancies 

among 204,180 women (3,183 with hypothyroidism)

Preterm birth   (OR 1.34, 99% CI 1.17–1.53)
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)
Cesarean delivery after labor (OR 1.38, 99% CI 1.14–1.66)
Intensive care unit admission (OR 2.08, 99% CI 1.04–4.15)

Miscarriage and fetal death
Low birth weight
Postpartum hemorrhage
Placental abruption
Neurocognitive impairment in newborn/child

(smaller observational studies)



Origins of TSH > 2.5 mIU/L

#1: National Association of Clinical Biochemistry (NACB) in 2003
• “more than 95% of rigorously screened normal euthyroid volunteers have serum TSH 

values between 0.4 and 2.5 mIU/L.”

#2: Theory that treatment of TSH >2.5 mU/L would prevent progression 
to overt hypothyroidism

• TSH levels >2.0 mIU/L are associated with overt hypothyroidism, particularly in 
those with antithyroid antibodies.

Baloch et al. 2003
Hollowell et al. 2002

Vanderpump et al. 1995
Huber et al. 2002



Other Guidelines 

Stagnaro-Green et al. 2011
Alexander et al. 2017
ASRM 2015

2011:
If diagnosed hypothyroidism, goal TSH <2.5 prior to conception

2017:
Insufficient data in women trying to conceive
However, may treat “to prevent progression to overt hypothyroidism” and 
because “low-dose 25–50 mcg carries minimal risk”

2015: 
It is controversial whether to use first-trimester pregnancy threshold (TSH >2.5 
mIU/L) to diagnose and treat SCH in women attempting pregnancy

American Thyroid Association

American Society for Reproductive Medicine

ASRM has never 
advocated for the use 

of lower TSH cutoffs or 
for the treatment of 

SCH in patients trying 
to conceive



The Whickham Survey
• Newcastle upon Tyne, UK: 2779 adults from 1972-1974
• 20-year follow-up
 TSH > 6mIU/L: OR 8 (95% CI 3-20)
 Antithyroid antibodies: OR 8 (95% CI 5-15)
 TSH > 6 mIU/L and antibodies: OR 38 (22-65)

• High rate of “hypothyroidism” overall: 7.7%.

Inflection point at TSH 2.0 mIU/L

SCH progression to overt hypothyroidism

Vanderpump et al. 1995



SCH is, by definition, a laboratory diagnosis with arbitrary cutoffs

Which cutoff has 
greatest clinical 

significance?

Presenter Notes
Presentation Notes
Why did we hypothesize that subclinical hypothyroidism would have clinical significance? Because overt hypothyroidism does, and early studies did a bad job of separating the two



Lowering cutoff to <2.5 mIU/L would result in almost 
20% of the U.S. population diagnosed with SCH (and 

up to 30% of those undergoing IVF)

Could treating SCH at lower cutoffs improve fertility and 
pregnancy outcomes and prevent progression to overt 

hypothyroidism?



Introduction Take Home Points

1. Overt hypothyroidism is associated with adverse reproductive outcomes

2. Population percentiles have been used to define SCH

3. TSH > 2.5 mIU/L historic origins lies in
1. Population 95th percentile
2. Pregnancy recommendations for overt hypothyroidism
3. Risk of long-term progression from normal or SCH to overt 

hypothyroidism



Practice Committee

Scientific Literature





Iterative Practice Committee Process

Started in 2020 Published in 2024



Task Force Composition 

• Consulting epidemiologist - Suleena Kalra, MD, MSCE
• Chair- Good Shepherd from ASRM Practice Committee
• Members

• Alex Quaas- CREST Scholar
• Torie Plowden, Jennifer Eaton, Barry Witt, Mary Ellon Pavone- SREI PC
• Karthryn Goldrick- Young member 

• ASRM staff:
• Zac Knight/Jeff Hayes, PhDs, Practice Initiatives and Guidelines Specialist
• Jessica Goldstein, RN, Education Program Coordinator

17



Opinion versus Guideline

A guideline document follows a rigorous process that is 
based on the standards set by the National Academy of 
Medicine and ECRI Guidelines Trust and follows PICO 
framework

Committee opinions and guidance documents are 
documents produced by the Practice or Ethics Committees 
of ASRM that are NOT based on a systematic review and that 
do not follow the process as referenced above



What’s in a guideline?
Includes:

• Complete description of databases searched 
• Inclusion/exclusion criteria
• Assessment of the included literature 
• Description of the quality of included articles 
• Summary statements
• Strength of recommendations 
• Conclusions, unanswered questions, and areas for future research
• Overall summary and recommendations sections
• Acknowledgment of task force members in acknowledgments section

19



Quality of Evidence 

20

Quality of Evidence Definition
High Quality  Target population clearly identified

 Sufficient sample size for the study design
 Clear description of study design
 Appropriate control(s)
 Generalizable results
 Definitive conclusions

 Minimal risk of bias
 Limitations do not invalidate conclusions

 Evidence primarily based on well-designed systematic reviews or meta-analyses of 
randomized controlled trials and RCTs

Intermediate Quality  Target population
 Sufficient sample size for the study design but could benefit from larger studies
 Control group identified
 Reasonably consistent results which limitations do not invalidate
 Fairly definitive conclusions

 Low risk of bias
 Evidence primarily based on small randomized controlled trials; systematic reviews or meta-

analyses of a combination of RCTs, controlled trials without randomization, and cohort 
studies; controlled trials without randomization; and/or well-designed observational studies

Low Quality  Insufficient sample size for the study design
 Discrepancies among reported data
 Errors in study design or analysis
 Missing significant information
 Unclear or inconsistent results

 High risk of bias due to multiple flaws so that conclusions cannot be drawn High uncertainty 
about validity of conclusions



Strength of Evidence
Strength of Evidence Definition
Grade A High confidence in evidence

Larger or further study very unlikely to change reported effect

Majority of evidence supported by well-constructed RCTs or extremely strong and consistent 
observational studies

Grade B Moderate confidence in evidence 

Larger or further studies not likely to change reported effect but may more precisely identify 
magnitude of effect

Majority of evidence comprised of RCTs with potential weaknesses consistent observational studies 
with reasonably consistent

Grade C Low confidence in evidence 

Evidence lacking to support reported effect

Evidence comprised of observational studies with significant methodological flaws

21



Strength of Recommendation
Strength of Recommendation Definition
Strong Strong degree of confidence recommendation reflects best practice approach

Recommendation based on  consistent evidence of high quality, consideration that benefit of stated 
recommendation outweighs potential risks, and consensus of expert task force and Practice Committee 
review.

Moderate Moderate degree of confidence recommendation reflects best practice approach

Recommendation based on limited evidence of high quality or mix of evidence of high and intermediate 
quality or consistent body of mostly evidence of intermediate quality, consideration that benefit of stated 
recommendation outweighs potential risks, and consensus of expert task force and Practice Committee 
review.

Weak/Conditional Low degree of confidence in stated recommendation

Low quality or insufficient evidence to assess true measure of effect. Limited ability to assess benefit 
versus risk of intervention. Inability of expert task force or Practice Committee to reach evidence-based 
consensus.

No recommendation Insufficient available evidence, lack of confidence or consensus to provide a recommendation for clinical 
practice.

22



Challenges in the Literature

23

Type I &
Type II error

>2.5      >4       >6    >8   >10Case control   Cohort    RCT

Lack of
Placebo
Blinding
Concealment
Faked data?



Challenges in the Literature

24

• Data suggests 8-14% of RCTs are falsified
• ASRM formed Research Integrity Committee

• 62 papers have allegations
• 12 retractions
• 6 expressions of concern
• 3 erratum 



Important Perspectives

25

• In this updated version of the SCH guideline, the ASRM Practice 
Committee and assigned Task Force consciously decided to delve 
more deeply into the quality of the included studies

• Low risk / low cost of an intervention was not considered justification 
to recommend that intervention in the absence of evidence



Source Literature

26

• 498 papers identified and screened in literature search

• All papers reviewed by 2 members for inclusion

• Good shepherd adjudicated discrepancies

• 87 papers met inclusion criteria



Is SCH Associated with SAB?

Evidence
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SCH and SAB
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SCH and SAB
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Study Quality and Outcome
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# of Studies

Study Quality and Outcome

Adverse Outcome

0

1

2

3

4

5

6

Low Quality Intermediate Quality High Quality

Associatation with SAB

No Yes
Adverse Outcome
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SCH and SAB



Is SCH Associated with Infertility?

Evidence
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SCH and Infertility
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SCH and Infertility



Is SCH Associated with 
Adverse OB Outcomes?

Evidence
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SCH and OB Outcomes- Challenges
• Papers compared up to 35 OB Outcomes

• No corrections for multiple comparisons

• Studies with significant findings based on few cases
• 2, 5 and 6 adverse outcomes in three studies

• No consistent findings in studies that did find statistical significance

Presenter Notes
Presentation Notes
35 comparisons = 85% chance of finding something significant
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# of Studies

Study Quality and Outcome

0

1

2

3

4

5

6

7

Low Quality Intermediate Quality High Quality

Association of SCH and OB Outcomes

No Yes
Adverse Outcome
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SCH and OB Outcomes



Is SCH Associated with 
Developmental Outcomes?

Evidence
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# of Studies

Study Quality and Outcome

Adverse Outcome

0

1

2

3

4

5

6

Low Quality Intermediate Quality High Quality

Association of SCH and Development

No Yes
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SCH and Developmental Outcomes



Does Treatment Improve 
Reproductive Outcomes?

Evidence



RCT #1
Study characteristics:

• Randomized trial
• 32 women per arm
• No randomization explanation
• No blinding 
• No allocation concealment
• No placebo
• No sample size calculation
• Implantation primary outcome

44



P=0.33





P=0.11
Unit of analysis???



What is Type 1 error?
• False positive
• Occurs when a researcher rejects a null hypothesis that is actually true
• This means that the researcher concludes that there is a significant difference 

or effect when there is not
• Is type 1 error more likely in large or small studies?
• Risk does not change based on study size (set at 5% by convention)
• This is different than concerns that a large study finds statistically significant 

findings that are not clinically meaningful
• BUT- is more sensitive to a single outcome change in small studies 
• Thus readers should be more concerned of false positives in small studies

48



P=0.08-0.18



RCT #2
Study characteristics:

• Randomized trial
• 35 women per arm
• Physician not blinded
• No placebo

50



RCT #3

51



52
Braverman, Endocrine Practice 2011;17:526
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Rao et al. Reproductive Biology and Endocrinology (2018) 16:92

Meta-analysis
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# of Studies

Study Quality and Outcome

Adverse Outcome

0

1

2

3

4

5

6

Low Quality Intermediate
Quality

High Quality Low Quality Intermediate
Quality

High Quality Low Quality Intermediate
Quality

High Quality

Treatment and Outcomes

No Yes

SAB                                           Clinical Pregnancy                                                     Live Birth
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SCH Treatment and Reproductive Outcomes



Does Treatment Improve 
Developmental Outcomes?

Evidence
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SCH Treatment and Developmental Outcomes
Study characteristics:

• Randomized trial
• 400 women per arm
• Randomized to screening/Rx

Versus control
• Screened/Rx at 12 weeks
• Children evaluated @ 3 years
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SCH Treatment and Developmental Outcomes
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SCH Treatment and Developmental Outcomes
Study characteristics:

• Follow up of CATS I
• Randomized trial
• 400 women per arm
• Randomized to screening/Rx

Versus control
• Screened/Rx at 12 weeks
• Children evaluated @ 9 years
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SCH Treatment and Developmental Outcomes
Study characteristics:

• Randomized trial
• 400 women per arm
• Randomized to screening/Rx

Versus control
• Screened/Rx at 12 weeks
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SCH Treatment and Developmental Outcomes
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SCH Treatment and Developmental Outcomes
Study characteristics:

• Randomized trial
• 300 women per arm
• Randomized to screening/Rx

Versus control
• Screened/Rx at 16 weeks
• Children evaluated @ 5 years
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SCH Treatment and Developmental Outcomes
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SCH Treatment and Developmental Outcomes
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SCH Treatment and Developmental Outcomes



• Heat intolerance
• Sweats
• Chills
• Heart palpitations
• Arrythmias
• Diarrhea
• Weight change

• Hair thinning
• Tremors
• Mood changes
• Sleep disturbances
• Fatigue
• Anxiety
• Bone loss

67

SCH Treatment and Harm???

Extra blood draws
Unnecessary medicine
Delayed care





Other Society Guidance

Too fast to adopt interventions
Acting without level I evidence

Too slow to adopt interventions
Awaiting strong level I evidence

Implement un-
helpful or harmful
interventions

Failure to implement
helpful interventions

Slow Adopters Fast Adopters
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Conclusion
• Screen for thyroid disease on a case finding basis

- Clinical suspicion
- Personal or family history of thyroid disease
- Diabetes

• Screen with TSH and FT4
• Treat overt hypothyroidism / do not treat SCH
• Counsel women with SCH for long-term risks



Clinical Conundrum

Too fast to adopt interventions
Acting without level I evidence

Too slow to adopt interventions
Awaiting strong level I evidence

Implement un-
helpful or harmful
interventions

Failure to implement
helpful interventions

Slow Adopters Fast Adopters



Clinical Conundrum

Too fast to adopt interventions
Acting without level I evidence

Too slow to adopt interventions
Awaiting strong level I evidence

Implement un-
helpful or harmful
interventions

Failure to implement
helpful interventions

Slow Adopters Fast Adopters



Thank You!

NIH REI Fellows 2023-2024
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