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“It should be possible to diagnose 
accurately almost any gene defect that is 
characterized at the DNA level…for 
example, diagnosis of genetic 
predisposition to heart disease or 
cancers” 
Reproductive Medicine Review 
1993;2:51-61 

IVF pioneers 
predicting 

PGT-P



“Many of the major human traits are 
highly polygenic, and a large number of 
genes may possibly be analysed in 
embryos in the near future” 
Human Reproduction 
1996;3:463-464. 

IVF pioneers 
predicting 

PGT-P



“In the near future, it may be possible to 
assess an individual’s genetic 
predisposition for cardiovascular 
disease, all types of cancer and infectious 
disease” 
Human Reproduction 
2000;15 Suppl5:111-6. 

IVF pioneers 
predicting 

PGT-P



Polygenic Risk Scores

www.genomicsplc.com, The Economist Bhattacharya 2018, and the UK BioBank

http://www.genomicsplc.com/


Polygenic Risk Scores

www.genomicsplc.com, The Economist Bhattacharya 2018, and the UK BioBank

=

99.7% 
Genotyping 

Accuracy
Treff et al. EJMG 2019

http://www.genomicsplc.com/


NIH Study 
Funded

www.polygenicembryo.org



How do we know PGT-P works?



Sibling Studies

Factors in the 
environment



Validation

*11,883 sibling pairs

affected

unaffected
11% 

prevalence
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Validation

Genetic Selection

affected

unaffected
3% 

prevalence



Validation

Genetic Selection

affected

unaffected
11% → 3% 
prevalence

relative risk reduction

73%

→



Relative Risk Reduction (n=11,883)

Treff et al. Genes. 2020

p<0.05 



Pleiotropy?



Other research groups have shown 
benefit

Lencz et al. eLife. 2021 Turley  et al. NEJM. 2021



Example

Absolute Risk Relative Risk



• Tool to prioritize transfer of euploid embryos

•  PGT-P is not intended to discard embryos 

• PGT-P is not intended to select for cosmetic traits
(but it is technically possible ).

• Patients with family history 

Clinical Utility of PGT-P



Organized Debates are “All or None”



~1.5% of all IVF 
couples are 

already affected 
with T1D
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• More than 1 in 100  IVF couples are 
affected with T1D (1,2)

• Children of affected parents have 3 
to 20 times the risk (3)

• Polygenic risk scores are highly 
predictive (4)

• 45 to 72% risk reduction with PGT-P 
(5)

Argument: It is unethical not to 
inform IVF patients with T1D about 
the option for PGT-P

Example: Type 1 Diabetes (T1D)

1. Kettner et al. Fertility and Sterility, (2016) 106(7), 1751-1756.
2. Norrman et al. Human Reproduction, (2020) 35(1), 221-231.
3. Redondo et al. Pediatric Diabetes, (2018) 19(3):346-353.
4. Farrat et al. Nat Med. (2020) 26(8): 1247–1255
5. Treff et al. Genes (2020) 12;11(6):648 

Liability?



Current Challenges of PGT-P



Social and Racial Disparities



Availability of 
polygenic risk 

scoring across 
diverse populations



Not enough euploid embryos to choose 
from… 

24%

76%

<35

<2 >2

49%

51%

>35

<2 >2

Unpublished Data



PGT-P is Too Complicated for 
Patients…

PGT-M example
Mosaicism



What Do Patients and the 
Public Think?



Public 
Opinion is 

POSITIVE



Public 
Opinion is 

POSITIVE

83% think 
PGT-P is not 
unethical

Meyer et al. Science. 2023



Patient 
Perspectives 

are 
POSITIVE

Over 50% of fully 
informed 
patients elect to 
add PGT-P
Eccles et al. ASRM. 2022



What Do “Experts” Think?



Most Opinions are NEGATIVE



“The Committee further concludes that 
reproductive liberty arguments ethically 
allow for PGT-M for adult-onset 
conditions of lesser severity or 
penetrance.”



“Respect for procreative autonomy 
requires allowing couples or single 
parents to make their own decisions 
about PGT-P for disease”
-Savulescu 



Widen et al. In Press



Some other PGT-P misconceptions
• PGT-P is NOT a direct-to-consumer test 

• PGT-P is performed on patients already doing IVF and 
PGT-A

• Demand for longitudinal studies spanning as long as 
60-70 years?



PGT-P Conclusions

• Polygenic Risk Scoring is becoming a routine 
component in many fields of medicine

• Accumulating evidence from evaluating adult 
siblings demonstrate significant risk reductions 
(utility)

• IVF patients already affected with diseases that 
can be tested by PGT-P should be informed of 
options



diego@genomicprediction.comThank you! 
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