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Aneuploidy – Extra or Missing Chromosomes

• 1 in 700 children born with Down Syndrome
The leading cause of developmental 

delay in humans

• ~80% of all first trimester losses are aneuploid

• Trisomy 16, 21, 22, monosomy X
The leading cause of pregnancy loss

• 5% of stillbirths (trisomy 21, 18, 13, 22, 9)

• Intrauterine growth retardation/death (IUGR, IUD), high/low birth weight
A leading cause of obstetric 

complications

• Prader Willi, Angelman 
Can lead to imprinting syndromes 

through uniparental disomy

A/The leading cause of (repeated) IVF 
failure

The major reason for lack of 
implantation potential with age

Theoretically PGT-A should be a “no-brainer”
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• Euploid diagnosis (5/5 cells normal)

• 64.7% chance of live birth

• 8% chance of miscarriage

• Aneuploid Diagnosis (5/5 cells aneuploid)

• ZERO % chance of live birth (maybe 1%)

• 23.5% chance of miscarriage 

• The literature (post 2020) has 267 uniformly aneuploid diagnoses that were transferred

• THREE led to live birth (~1%)

• And they may be misdiagnoses
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The Dilemma of a Prospective PGT-A Patient
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Method of 
Analysis

• The SART data for 2022 can be found online at 
https://sartcorsonline.com/Csr/Public?ClinicPKID=0&reportingYear=2021&
newReport=True 
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SART and PGT-
A

• Non-selection trials (NSTs) and Randomized clinical trials (RCTs) 

• Outcome is blinded to both patient and practitioner at time 
of treatment

• RCTs and NSTs are very expensive and difficult to reach large 
numbers needed to establish trend for younger patients

• Society for Assisted Reproductive Technology (SART) 

• SART database provides these large numbers

• For 2022: there were 82,291 PGT-A retrievals (60% of the 
total) and 56,290 non-PGT (40%)

• Extremely large numbers
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Does PGT-A 
“Work” and by 

What 
Measure?

• Need to consider carefully what we are measuring

• Most RCTs focus attention on cumulative LBR 

• Not theoretically, anything that PGT-A can, nor was 
ever designed to, improve!

• LBR per treatment cycle 

• Theoretically similar to cumulative LBR

• But all embryos in one cycle only

• Possible improvement if time scale is put on 
counting (e.g. 6 months to pregnancy)

• LBR per embryo transfer much better with PGT-A than 
without, even in younger patients 
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Live Birth Rate Per Embryo Transfer

• With PGT-A - small decrease in LBR per embryo transfer associated with maternal age 

• 57.2% in <35 years - 49.6% at >42 years

• Without PGT-A – several-fold decline

• 45.2% (<35) to 6.5% (>42) 

• Even in younger patients (<35), LBR per embryo transfer 
• Significantly higher (p<0.001) when using PGT-A than when not

• PGT-A in >42 better than no PGT-A <35 
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In a Nutshell

• Is PGT-A effective in improving LBR? 
• For cumulative LBR - no

• For LBR per treatment cycle - maybe

• For LBR per embryo transfer - yes
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Implantation Rates and PGT-A

• Implantation rates only minimally decrease 
with advancing maternal age if PGT-A used

• Implantation rates higher after PGT-A even in 
young patients <35 
• (62.6% vs 47.4%, p<0.001) 

• >42 year-old 
• higher implantation rate with PGT-A (48.3%) 

• than a <35 year old without (47.4%) 
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PGT-A and Pregnancy Loss

• PGT-A reduces the chance of pregnancy loss 

• With PGT-A - Miscarriage rate rises only marginally 
with age 

• 11.5% vs 14.8% 

• Without PGT-A - it more than trebles 
• 14.9% - 46.1

• >42 with PGT-A (14.8%) nearly identical to <35 not (14.9%)

• Younger patients - significant benefit of PGT-A 

• Could only be observed with a large dataset like SART 

• 11.5% PGT-A vs. 14.9% not

• Though small, is significant (p<0.01)

• Similar in magnitude to combining all RCTs 
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8500 miscarriages avoided
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Miscellaneous Points

PGT-A is not 
experimental

Standard of care 
now in most (59.4%) 
IVF treatments in US 

Proportion 
varies from 
country to 
country

Some clinics now use 
it routinely in all IVF 
cycles

No room for 
complacency 

PGT-A is not 100% 
accurate and has 0-
4% misdiagnosis rate

Results could 
be improved 
further

Suboptimal biopsy 
(which can lead to 
poor genetic results 
or embryonic arrest) 

Maternal cell 
contamination

Mosaicism

Where mosaicism 
appears in the 
biopsy, live birth can 
still ensue 

> proportion of 
abnormal cells = less 
likely chances of live 
birth 

Biopsies 
harbouring 
mostly euploid 
cells 

Very little difference 
in LBR compared to 
biopsies where no 
aneuploidy found at 
all 
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Conclusions 

• Not designed to improve cumulative LBRsPGT-A is a selection tool

PGT-A prevented 8,500 
miscarriages in one year

• Even with a single embryo it might be argued that 
knowing whether it has a 1% or a 65% chance of live 
birth is money well spent

PGT-A works for all patients 
except those that do not 

produce enough blastocysts 
from which to select

• Average IVF cycle is $20,000 in the USA, average PGT-A is an 
additional $2,500

• More embryo transfers without PGT-A also lead to more cost

• Cost-benefit ratio needs to be considered

Cost-benefit
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What Does a Patient Want to Know?

Question 

• Will I get pregnant eventually?

• Will this transfer lead to live birth?

• Will I suffer pregnancy loss?

• How soon will I get pregnant?

• How much will it cost?

• How “satisfying was the experience? 

Outcome measure

• Cumulative LBR (LBR per cycle)

• LBR per embryo transfer

• Miscarriage rate

• Time to first pregnancy

• Varies per clinic and “package”

• Patient-dependent
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Does PGT-A Help?

Outcome measure 

• Cumulative LBR 

• LBR per cycle

• LBR per embryo transfer

• Miscarriage rate

• Time to first pregnancy

• Cost and satisfaction 

Benefit of PGT-A?

• No 

• Subject of some debate

• Definitely 

• Almost certainly 

• Yes

• If cost of extra ET exceeds cost of PGT-A, and taking 
into account all the above
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Some Feedback

Thank 
You!
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