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• To gather data which might lead to more informed choices of treatment: PGT-A or 

non-PGT-A in cases with low ovarian reserve

• To discuss the conundrum faced by clinicians in managing patients with limited 

embryo availability

• To establish how best to advise patients with low ovarian reserve

AIMS



▪ PGT group was considered vulnerable since many had experienced recurrent 
miscarriages or a history of recurrent implantation failure 

▪ After non-directive counselling, patients decided to either transfer the embryo 
without any intervention or to utilize biopsy and comprehensive chromosome 
screening

▪ All of these patients had diminished ovarian reserve, hence the low blastocyst 
recovery rate. 

▪ Just over half (57%) of these patients elected to proceed with embryo screening

Retrospective analysis of 2653 

ART cases…



Study Design

✓Retrospective study

✓Istanbul Memorial Hospital, ART and Reproductive Genetics Center, 27,529 OPU cycles from

August 2011 to March 2024

✓Single, transferable, good or top-quality blastocysts in women between 20 and 44 years of age

✓2617 ART cycles (1488 PGT-A cycles and 1129 non-PGT-A cycles)

✓aCGH in 21.7% of the cases between 2011-2016 and NGS in 78.3% between 2017-2024

✓Exclusion criteria; PGT-SR and PGT-M cycles, endometrial factor, uterine factor

adenomyozis, Mullerian anomalies



27,529 OPU Cycles

9,999

14,913

2,617

0

2000

4000

6000

8000

10000

12000

14000

16000

Cycles

Cycles with cleavage stage transfer Cycles with ≥ 2 Blastocysts Cycles with 1 Blastocyst

9.5% of all cycles result with 

only one blastocyst



2617 cycles with one blastocyst
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Cycle Characteristics

Single blastocyst 

with PGT-A (1488)

Single blastocyst 

without PGT-A 
(1129)

p

Age 39.57 ± 3.92 35.6 ± 5.15 p< 0.0001*

AMH 0.99 ± 1.14 1.25 ± 1.63 p< 0.0001*

COC 3.84 ± 3.27 5.30 ± 4.48 p< 0.0001*

MII 3.18 ± 2.58 4.29 ± 3.42 p< 0.0001*

2PN 2.39 ± 1.82 3.23 ± 2.46 p< 0.0001*

Maturation rate
82.8 % 80.9 % p = 0.19 **

Fertilization rate
75.1 % 75.3 % p = 0.13 * *

* Mann-Whitney U Test

**Chi-Square test

PGT-A group 

• More advanced 

maternal age patients

• Lower AMH

• Lower number of 
• COC

• MII
• 2PN obtained



PGT-A euploid transfer vs no PGT-A

PGT-A Non-PGT-A p

Euploid Fresh ET+FET 

OPU Cycles 289 1129

Transfer cycles 248 1052

Biochemical Pregnancy 76.2% 44.6% <0.0001

Biochemical Miscarriage 9.5% 16.3% 0.0249

Clinical Pregnancy 68.9% 37.3% <0.0001

Clinical Miscarriage 14.6% 20.7% 0.0895

Ongoing Pregnancy 58.9% 29.6% <0.0001

Total Pregnancy Loss 22.7% 33.7% 0.0059



PGT-A vs fresh transfers

Frozen Embryo

Transfer following PGT-
A

No PGT-A p

Euploid Fresh ET 

OPU Cycles 289 901

Transfer cycles 248 901

Biochemical Pregnancy 76.2% 43.8% <0.0001

Biochemical Miscarriage 9.5% 17.1% 0.0152

Clinical Pregnancy 68.9% 36.2% <0.0001

Clinical Miscarriage 14.6% 20.3% 0.1202

Ongoing Pregnancy 58.9% 28.9% <0.0001

Total Pregnancy Losses 22.7% 34.1% 0.0057



pregnancy outcomes for patients with a 

single blastocyst
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These authors failed to recognize the false 

extrapolation they were attempting! It was not 
a randomized trial, it was patient self selection 
study. 

Are they seriously proposing that aneuploid 
analysis was that wrong? 

Are they seriously suggesting that aneuploid 
embryos have clinically meaningful 
implantation potential??

Are Orvietto and Gleicher being serious?

The embryos not transferred were aneuploid 
(mosaic embryos were outside of the original 
discussion)

How are they suggesting that transfer of an 
aneuploid embryo is in a patient’s best 

interests?
Lost potential is only by very poor analysis or 
poor technique



There is no per-intent-to-treat option even available.

Patients elected to test their single embryo and not 
transfer aneuploids
How can critics be so misunderstanding of the 

process and observation?
Aneuploids were not transferred

A futile transfer is one that has essentially no chance 
of success- suggesting that 20% is futile is at best 
naïve.

The process of PGT-A, at least done properly, does 
not create an aneuploid- the possibility of not having 

an embryo to transfer is very real but is not a function 
of PGT-A. 
If patients want a transfer above all else, then don’t 

test.
Walker and Ginsburg don’t refute that transfer 

outcomes are better after PGT-A but confuse the 
concept of futile transfers and impact on a patient



Casper suggests that the number of babies per 

procedure decision is correct.

Yet it is clear that the only transfer exclusions were 

aneuploid embryos- what is the logic behind this 

reasoning? 

That massive mistakes were made in analysis? Casper 

has no evidence and doesn’t even suggest such.

That aneuploid embryos can create clinical meaningful 

pregnancy outcomes? A brave suggestion and one that is 

contradictory to all evidence.

Disguising outcomes with expanded denominators in ITT 

proposal is naïve (or mischievous).

Irreparable harm??! It was a poor analysis that led to this 

conclusion. Assuming LB 0.511, then 394 aneuploids 

were transferred in the no PGT group- 394 futile 

transfers!

Clinical pregnancy losses were significantly higher for the 

no PGT group (23.2% vs 12.2% P=0.0071)



A misunderstanding of the study leads to a mis analysis 

of outcomes
The groups were not equal in prognostic outcomes and 
yet the analysis continued as if they were.

Of the theoretical 100 women:

PGT-A: no PGT:
transfers 20 100
+ve BhCG 14 45

Implantation 13 39
Baby 10 23

Miscarriage 4 16
+BhCG-> baby 71% 51%

BUT
That’s still 13 fewer babies! Yes, but only if the groups 

were equal and biopsy was 57% detrimental or results 
are 56% erroneous 



A comprehensive response showed that many 

erroneous assumptions were made by all critics.

The study was a patient choice, not a trial. Groups 

were substantially different in many parameters.

Underlying the decision was patients wanting to 
improve transfer outcomes and reduce the 
disappointment of a failed transfer or for some, the 

bigger disappointment of a positive start and a 
negative finish.

This is exactly what PGT-A provided!



More recent PGT-A results for

Single Blastocyst Cases

19.4%

6.5%

74.1%

PGT-A Results

Euploid Mosaic Aneuploid

• 1488 Blastocysts were tested with
PGT-A

• 386 cycles with euploid or mosaic
diagnosis (25.9% transferable embryos)



Comparison of different outcomes of cases 

with one blastocyst

PGT-A transfers No PGT-A transfers

Euploid Mosaic Euploid + Mosaic Fresh ET FET Fresh ET+FET 

OPU Cycles 289 97 386 901 228 1129

Transfer cycles 248 44 292 901 151 1052

Biochemical 

Pregnancy
76.2% 81.8% 77.1% 43.8% 49.7% 44.6%

Biochemical 

Miscarriage
9.5% 19.4% 11.1% 17.1% 12.0% 16.3%

Clinical Pregnancy 68.9% 65.9% 68.5% 36.2% 43.7% 37.3%

Clinical Miscarriage 14.6% 10.3% 14.0% 20.3% 22.7% 20.7%

Ongoing Pregnancy 58.9% 59.1% 58.9% 28.9% 33.8% 29.6%



PGT-A transfers vs no PGT-A transfers

PGT-A No PGT-A p

Euploid + Mosaic Fresh ET+FET 

OPU Cycles 386 1129

Transfer cycles 292 1052

Biochemical Pregnancy 77.1% 44.6% <0.0001

Biochemical Miscarriage 11.1% 16.3% 0.0701

Clinical Pregnancy 68.5% 37.3% <0.0001

Clinical Miscarriage 14.0% 20.7% 0.0466

Ongoing Pregnancy 58.9% 29.6% <0.0001

Total Pregnancy Loss 23.6% 33.7% 0.0066



Conclusions

• PGT-A for a single blastocyst increases clinical pregnancy and live birth rates

and decreases total pregnancy losses per transfer regardless of age.

• After an euploid embryo is found, the live birth rate per embryo transfer

almost doubles compared to the live birth rate following a single embryo

transfer without PGT-A



• PGT-A decreases the number of futile transfers which could otherwise result in

implantation failure, miscarriage, fetal aneuploidy.

• On the other hand, the patient should be aware of the high rate of embryo

transfer cancellation. (But these would be futile transfers)

• It would be appropriate to decide whether to perform PGT-A only after providing

detailed information to the low responder patients and assessing their wants.



All these issues need to be considered during pre-PGT-A

counselling in low responder cases to assist clinicians and

even more importantly, enable patients to make better

informed choices.



PGT-A reduces futile transfers

Futile transfers can result in:

➢ Physical damage risk to uterus and

endometrium

➢ Emotional burden of miscarriage and 

ongoing aneuploid pregnancies



Pregnancy Loss

Pregnancy loss is associated with short- and long-term psychological 

effects, which are often underestimated by health professionals 

It is important for clinicians to be familiar with factors in the development of 

adverse mental outcomes. 

Miscarriage can lead to problems with mental health such as 

Depression, 

Anxiety and 

Post-traumatic stress disorder (PTSD) 



If PGT-A was performed for all

cases

• For every100 pregnant women, 

94 fewer transfers are required 

for PGT-A

• Total pregnancy losses would be 

decreased by 10

• 30% fewer women would have 

any pregnancy loss-related

physical and/or emotional

complications

PGT-A No PGT



What can be done?

Offer PGT-A to all patients,

The decision for PGT-A is not only for clinicians to make

Modern medicine should provide the best treatment options available for every patient

Ultimately, it is the couple that can choose what’s right for them

Because,

Biopsy is safe

PGT-A prevents a significant % of pregnancy losses

Helps couples to have healthy, reduced-risk pregnancies (and a healthy baby)

Thus it can help patients of all ages

In the future,

We must improve the sensitivity of PGT-A to further increase implantation rates and

decrease pregnancy losses

Introduce new proven techniques and methods to provide the best treatment options

for all couples, 



Minimum number of blastocysts to

perform PGT-A?

1 (One)

If a blastocyst is considered

• to have potential for implantation

• to be of morphological quality for biopsy

• then it is a candidate for PGT-A

• The true aim of PGT-A is to reduce futile transfers and improve transfer outcomes by

reducing the accidental choosing of an aneuploid embryo instead of just doing an 

embryo transfer

Performing ‘rescue embryo transfers’ (with poor quality blastocysts) 

• 15.6% ongoing pregnancy rate

• 43.5% total pregnancy loss rate

• May be considered but might not fully benefit patients since almost half of the women

subsequently experience pregnancy loss- miscarriage!



THANK 

YOU
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