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PGT-A: Yes 
 
The goal of IVF is a healthy full-term fetus. Still 
ART remains inefficient. The selection of 
embryos for transfer is based mainly on 
morphology. Morphology alone cannot select the 
embryo with the highest implantation potential 
(1). About 60% of early human embryos are 
aneuploid, and it increases dramatically with 
increasing maternal age (2,3). Embryo 
aneuploidy is the leading cause of implantation 
failure and miscarriage after IVF (4–6). 
Aneuploidy screening through taking a biopsy 
from the morphologically normal embryos & 
analysis of the embryo DNA allows to deselect 
embryos with abnormal chromosomal number. 
Aneuploid embryos are unable to self-correct. 
The proposed benefit is to improve embryo 
selection over morphological assessment to 
enhance the likelihood that a transferred embryo 
would result in a healthy live birth. 

PGT-A: No 

Preimplantation Genetic Testing for Aneuploidies 
(PGT-A) is a cutting-edge reproductive technology 
designed to identify chromosomal unbalanced 
translocations in pre-implantation embryos during 
in vitro fertilization (IVF) or intracytoplasmic sperm 
injection (ICSI) (65). While PGT-A offers significant 
potential benefits, including the increased 
likelihood of successful pregnancy in cases of 
severe male factor and advanced maternal age 
patients, and reduced risk of miscarriage and 
implantation failure, it is essential to consider its 
drawbacks (66).  
PGT-A main goal is to transfer a euploid embryo to 
shorten the time to pregnancy. This concept sheds 
light on financial, clinical, and procedural concerns 
that prospective parents and medical professionals 
should contemplate when considering this 
advanced genetic testing method. We will raise 
questions to be answered from what is already 
published in the literature. 
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Despite its worldwide use, PGT-A has faced 
many challenges and concerns from opponents 
regarding its value, accuracy, validity, cost 
effectiveness. Several fundamental questions 
must be answered in this regard: 
 
PGT-A Yes: Does PGT-A improve the 
cumulative live birth rate? 
 

PGT-A, theoretically, should have the same 
cumulative live birth as transferring all the 
available blastocysts one after the other if PGT-
A is 100% accurate. Although PGT-A has the 
same efficacy, i.e., the same number of babies 
per started cycle, it has a better efficiency, with 
less time to pregnancy, lower abortion rate, lower 
abnormal pregnancies, more use of single 
embryo transfer resulting in a lower multiple 
pregnancy rate and more cost effective. 
Moreover, without PGT-A, more embryo 
transfers are needed to achieve a live birth, and 
this is usually accompanied by a higher rate of 
dropouts, leading to the non-transfer of probably 
viable frozen embryos. Such advantages of PGT-
A are even more evident in advanced maternal 
age (7). 
 
PGT-A Yes: Is PGT-A useful for all IVF 
patients, especially patients below 35 years? 
 
Conflicts about the value of PGT-A still exist, 
despite the transition from D3 to D5 biopsy & the 
use of new platforms (e.g., NGS) that allow the 
analysis of all chromosomes & the accurate 
diagnosis of aneuploidy. Some RCTs failed to 
prove any benefit on the live birth rate (8,9).  In 
the STAR trial, a long waited RCT, when the 
results of multiple fertility centers are included 
PGT-A was found to only help patients ≥ 35 

years. This means that there is clear indication of 
PGT-A with advanced maternal age, but it does 
not help young patients in all fertility centers (10). 
It seems that less experienced centers may be 
losing embryos through the process, either by 
excessive damage to the embryos by the biopsy 
and/or a high false positive. Moreover, mosaic 
embryos, known to have a fair implantation 
potential, were excluded from transfer (11). 

 

PGT-A No: First: IS PGT- A embryo Truly 
Euploid or Truly  Aneuplod?! 
 

Although the error rate of PGT-A results was 
reported to be too low 1-3%, it cannot be 
neglected as it may lead to misdiagnosis of 
embryos even in rare cases. The main cause of 
error in PGT-A  is the inherent biological 
phenomenon of Chromosomal mosaicism in 
human preimplantation embryos (67). Mosaicism 
is the presence of two or more cell populations 
with different genotypes in an embryo. It results 
from mitotic error, anaphase lagging, or 
chromosomal segregation errors (68). The 
incidence of mosaicism raises a concern that the 
trophoectoderm biopsy is an imperfect 
representative of the embryo. Thus, even when 
PGT-A accurately reflects the content of the TE 
biopsy, the result is meaningless if the TE biopsy 
is a poor proxy for the associated blastocyst, and 
provides a possibility of a misdiagnosis; then 
error rates expressed as false negative or 
positive results (69). It is also important to 
consider that the complexity of mosaicism 
increases with increasing maternal age, making 
decisions regarding mosaic embryos difficult, 
particularly for patients with a low ovarian reserve 
(70).  
 
Therefore, it is advised to establish error rates 
through in-house evaluations and follow-up 
analyses for specific diagnostic tests or 
strategies. Additionally, prenatal diagnosis 
should be considered to verify PGT results in the 
event of a pregnancy (71). 
 
PGT-A No: Second: Does PGT-A guarantee 
pregnancy?! 
 

Α systematic review and network meta-analysis 
published by Simopoulou et al 2021 included 
eleven randomized controlled trials employing 
PGT-A , which found that PGT-A did not improve 
clinical outcomes for the general population, on 
the other hand when performing PGT-A for 
women over  35-year-old, the live birth rates 
improved (66). They claimed this paradox by the 
assumption that “if all patients— being subjected 
to PGT-A or not—received the total number of 
embryos, the cumulative live-birth rate would be 
at least equal between the two groups. 
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In fact, the need for RCTs in assessing the true 
value of PGT-A has been questioned. It can be 
argued that individual clinic performances play a 
key role in both routine IVF and successful 
application of adjunct processes such as PGT-A. 
Non-selection studies are more appropriate tools 
of assessment of PGT-A (12). In highly 
experienced fertility centers PGT-A significantly 
improves ongoing pregnancy rate, reduces 
multiple pregnancies by elective single embryo 
transfer (eSET), reduces miscarriage rates, 
improves ongoing pregnancy rate per transfer, 
reduces the risk of aneuploid pregnancies, and 
shortens the time-to-pregnancy (TTP) (12–18). 
 
Sanders et al.,(18) analyzed IVF live birth 
outcomes with and without PGT-A using UK 
Human Fertilization and Embryology Authority 
(HFEA) data collection between 2016 and 2018 
using propensity score. LBR per embryo 
transferred and LBR per treatment cycle 
(including cycles with no transfer) were 
significantly higher for all PGT-A versus non-
PGT-A and a reduced number of transfers per 
live birth especially for cycles with maternal age 
over 40 years (19). 
 
PGT-A Yes: Does PGT-A have a high false 
positive predictive value? 
 

False positive diagnosis in PGT-A stems from 
several factors. First, there was a previous wrong 
belief that mosaic embryos are abnormal and 
were consequently not transferred. Secondly, 
there was an over-diagnosis of mosaicism due to 
technical issues  and this still exists in less 
experienced centers (technical mosaicism)(20). 
The third factor was a high false positive 
diagnosis of some euploid and mosaic embryos 
as aneuploid by older platforms as aCGH.  
 
Until recently, mosaic embryos were considered 
abnormal and treated as “aneuploid” (false 
positive) and either remained unused (are 
cryopreserved) or are disposed of (21). However, 
mosaic embryos may result in live births (22–24). 
Discarding mosaic embryos reduces pregnancy 
rate (PR) and LBR (22,25). 
 
The higher the technical error rate, the more likely 
is that euploid embryos are incorrectly diagnosed 

 

 

 
Consequently, clinical and ongoing pregnancy 
and live birth rates were not improved when 
analyzed per patient and only improved when 
analyzed per ET (66). 

 
Moreover, The Society for Assisted Reproductive 
Technology (SART) analysed data from 31,900 

patients aged  37years, and they compared 
cumulative live birth rates (CLBRs) in cycles with 
and without preimplantation genetic testing for 
aneuploidy (PGT-A) among patients aged <35 
and 35–37years. they found that in women aged 
<35, the CLBR was lower with PGT-A than with 
the transfer of untested embryos. In women aged 
35–37 years, PGT-A did not improve CLBRs. The 
main aim of this mega-analysis was to understand 
the CLBR in this younger patient population that 
has a lower risk of aneuploidy and determine the 
value of doing PGT-A (72). 
 
We can acknowledge the benefits of PGT-A for 
advanced maternal age (73). However, it is 
important to recognize that PGT-A is effective only 
when good-quality euploid embryos are available 
for transfer. PGT-A will be beneficial primarily 
when the embryos analyzed come from older 
mothers, as oocyte aneuploidy is expected to be 
higher in this group (7). 
 
PGT-A No: Third: Does it Guarantee the birth 
of a Healthy Baby?! 

Although NGS-based CCS is widely recognized 
as more efficient and precise for detecting 
segmental mutations at a 5-10 Mb resolution, 
challenges remain in identifying de novo 
segmental mutations, which require higher 
resolution NGS PGT-A. This highlights the need to 
develop more sensitive PGT platforms for clinical 
applications (74). 

Similarly, evaluating mitochondria is a complex 
challenge, making advancements in mtDNA 
examination through PGT technologies a critical 
focus.In the future, beyond just assessing mtDNA 
copy numbers, the ability to detect mtDNA 
mutations and identify candidate genes linked to 
implantation failure will be pivotal from a clinical 
perspective (75). 
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as mosaic & probably discarded (false positive). 
Euploid embryo may be misdiagnosed by older 
platforms (aCGH) as mosaic. Potentially, mosaic 
embryo may not be transferred preventing a 
possible pregnancy. However, the error rates for 
recent PGT-A techniques are low (0-2%), and the 
positive and negative predictive values are around 
4% (26–31). 
 
The predictive value of an abnormal result may 
only be resolved by performing a non-selection 
study. In such studies, blastocysts are biopsied 
and transferred prior to performing any analysis. 
Selection of blastocysts for transfer is based 
merely on morphology. Once the outcome from the 
cycle is known, the sample is analyzed, and it is 
determined if the analysis correctly predicted the 
clinical outcomes. In the non-selection study of 
Tiegs et al., 2021 a total of 402 patients underwent 
484 single, frozen blastocyst transfers(32). All 
embryos were biopsied, and the biopsy results 
were blinded till the outcome was known. A 
significant difference in outcomes by PGT-A 
diagnosis was observed: embryos diagnosed as 
euploid had a chemical pregnancy rate, clinical 
pregnancy rate, and sustained implantation or 
delivery rate of 82.1%, 73.3%, and 64.7% 
respectively, while embryos diagnosed as 
aneuploid had a chemical pregnancy rate, clinical 
pregnancy rate and sustained implantation or 
delivery rate of 40.2%, 23.5% and 0% respectively.  
 
Although the aneuploid clinical error rate was 0% 
in the above study, the true error rate is unlikely to 
be 0%, given the numerous possibilities for 
introduction of error throughout the process of 
aneuploidy screening. Such potential sources of 
error include sampling error (i.e., the screening of 
TE cells rather than the ICM or whole embryo), de 
novo postzygotic mitotic errors and embryonic 
mosaicism, DNA amplification failure, 
contamination, spontaneous conception, and 
inadvertent mix-up of DNA samples (33–35). 
Therefore, although unlikely to truly be zero in a 
much larger sample, the aneuploid call clinical 
error rate for this PGT-A assay lies between 0% 
and 2.43%, which is exceedingly low (12,21,36). 
 

IVF physicians and laboratory personnel need to 
have a thorough understanding of both current 
and emerging PGT platforms. While PGT-A can 
help avoid selecting aneuploid embryos, it does 
not screen for other genetic and metabolic 
disorders. Therefore, it is crucial to provide 
comprehensive counseling to patients and assist 
them in selecting the most appropriate PGT 
platform to meet their specific needs (76). 

PGT-A No: Fourth: Is PGT- A safe 
intervention?! 
 

The PGT-A cycle involves numerous complex 
steps and interventions, each of which can affect 
the viability of the embryos. In line with Murphy’s 
Law, "If it can go wrong, it will," we cannot ignore 
the fact that mistakes can happen, even with the 
most experienced operators. When performing 
PGT-A, the first step is a blastocyst 
trophectoderm biopsy, a highly invasive 
technique that can directly impact embryo 
viability. This is followed by the tubing of the 
biopsied cells, a very delicate and sensitive step. 
Any mistake or loss of the biopsied cells makes 
rebiopsy the only option. Next, Embryo 
cryopreservation, which further risks embryo 
viability and increases stress. The cycle 
continues with chromosomal euploidy analysis, 
starting with DNA extraction and amplification. If 
any failure or technical errors occur during this 
process, rebiopsy is once again the only option 
(77).  
 
A recent systematic review and meta-analysis 
investigated the reasons why some euploid 
embryos fail to implant, analyzing 372 original 
papers and 41 reviews. One key finding was a 
slightly lower live birth rate (LBR) in women aged 
≥ 38 undergoing PGT-A. Additionally, the study 
found that multiple cycles of vitrification-warming 
or a high number of cells biopsied might slightly 
reduce the LBR (78). Moreover, a retrospective 
study involving 18,028 blastocysts submitted for 
trophectoderm biopsy and PGT-A found that 400 
out of 517 embryos initially categorized as 
inconclusive survived intact through the warming 
procedure, re-expanded, and were suitable for 
re-biopsy.  Among them only 71 rebiopsied  
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PGT-A Yes: Does PGT-A have a high false 
negative rate? 
 
Older platforms, like aCGH, had high false 
negative rates and may wrongly diagnose some 
aneuploid embryos as euploid and are therefore 
transferred. They, however, end in miscarriage. 
Chromosomal reassessment of the products of 
conception (POC) using NGS, a more accurate 
platform, revealed that such embryos were 
aneuploid (37). 
 
PGT-A Yes: Mosaic embryos: What is the 
incidence of true mosaicism and how to 
transfer mosaic embryos? 

ART is not a risk factor for mosaicism (38–40). 
We must differentiate between biological “true” 
mosaicism and “technical” mosaicism. The 
prevalence of biological mosaicism is less than 
0.3% as reported in prenatal test (41). The 
marked drop in mosaicism between pre- and 
post-implantation stages has been explained by 
the selective elimination of aneuploid cells 
through competitive growth of euploid cells or 
apoptosis of the abnormal cells (42,43). If the 
incidence of mosaicism is >5% within a given 
clinic, consideration should be given to 
investigating both the embryology and PGT-A 
practice to identify any possible underlying 
explanations for that unacceptably high technical 
mosaicism(44). The source of technical 
mosaicism could be DNA amplification artifact 
due to incomplete cell lysis, DNA contamination, 
poor sample handling/transport, biopsy 
technique, excessive laser use, biopsy cell 
quality, and the choice of the algorithm used for 
normalizing the chromosome mapping bins (20). 

The transfer of mosaic embryos is increasingly 
accepted as a viable option for patients who do 
not have euploid embryos. There have now been 
over 2,700 documented embryos transferred with 
mosaic results (45). Several retrospective studies 
found mosaic embryo transfer to be associated 
with a fair although reduced embryo implantation 
and sustained pregnancy, as well as increased 
miscarriage rate(23,24,46–51), compared with 
euploid embryo transfer. Such retrospective data, 
however, are affected by a strong selection bias.  

euploid blastocysts transferred, resulted in 32 
clinical pregnancies (clinical pregnancy rate of 
45.1%), 16 miscarriages (miscarriage rate of 
41%), and 12 live births (live birth rate of 23.1%). 
The study found that transferring rebiopsied 
blastocysts resulted in a significantly lower live 
birth rate and higher miscarriage rate when 
compared to those biopsied only once (77). 
 

PGT-A No: Nothing is more expensive than a 
missed opportunity. 
 

PGT-A is criticized for discarding embryos that 
might still have the potential to implant, a 
phenomenon likened to embryocide. This is due 
to inconclusive results are often labeled as 
undiagnosed or mosaic embryos, which can 
mislead clinical decisions and waste crucial 
opportunities for patients with advanced maternal 
age. It is clear that many mosaic embryos 
possess considerable developmental 
competence and should not be overlooked for 
transfer, as highlighted in the PGDIS 2019 
Position Statement (79).  
 
Scriven (2022) explained that the presence of a 
few aneuploid cells in a euploid/aneuploid mosaic 
embryo has minimal impact on the embryo's 
potential for a clinical live birth. Consequently, the 
inclusion of a few aneuploid cells in a 
trophectoderm biopsy may merely indicate 
random over-sampling of a small clone of 
aneuploid cells. A test that excludes every 
embryo to reduce miscarriage risk will also 
prevent any pregnancy, which is an absurd 
approach (80). Additionally, it is important to note 
that over 2 million DNA repair processes occur 
during the first cell cycle, and these self-
corrective mechanisms are likely responsible for 
converting mosaic embryos into fully euploid 
ones during development (81, 82).  
 
On the other hand, Barad (2023) described the 
pursuit of "perfect" PGT-A embryos as the enemy 
of “good” ones, stating, "As we work to provide 
our patients with PGT-A “perfect” embryos, we 
risk eliminating many “good” embryos with 
reasonable chances of achieving their goal." In 
other words, By selecting only top-quality 
blastocysts for biopsy  with PGT-A, we may  
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In particular, retrospective analyses do not take 
into account the fact that mosaic embryos are 
transferred as a last option and, consequently, 
that their reproductive performance is often 
measured on a highly selected subpopulation of 
women who had previous failed implantations 
with euploid embryos. Mosaic embryos are also 
transferred in those individuals producing only 
aneuploid embryos, introducing again a strong 
selection bias toward a poor-prognosis 
population.  

 On the other hand, a prospective non-selection 
study concluded that mosaicism levels under 50% 
do not impact early embryonic development, with 
ongoing pregnancy rates and miscarriage rates 
similar to euploid embryos (52). It is assuring that 
<1% of mosaic embryos transferred resulted in an 
ongoing aneuploid pregnancy related to the 
original PGT-A result (45). The abnormal cells in 
the mosaic embryo probably die out or don’t grow 
as fast as the normal ones. Moreover, mosaic 
diagnosis can be technical (not true) and self-
correction is unlikely as UPD is extremely rare 
(53,54). 
 
PGT-A Yes: Concordance between 
trophectoderm biopsy (TEB) and inner cell 
mass (ICM). 
 

TEB consists of sample of 3 to 10 blastomeres 
from the trophectoderm which represents the 
future placenta. However, the embryo is derived 
from the ICM. There have been great doubts that 
sampling few TE blastomeres can represent the 
ICM. Concerns were raised about the 
concordance between TEB and the ICM (55–59). 
It is to be noted that several old concordance 
studies used outdated platforms for analysis and 
suffered methodological problems that 
exaggerated the discordance rates between the 
TEB and ICM(58). Capalbo et al.,2020 conducted 
a well-designed concordance study on 73 
unselected human blastocysts donated for 
research  (52). The ICM was isolated and the 
trophectoderm was divided into 4 biopsies. All 5 
samples (4 trophectoderm and one ICM) 
underwent blinded NGS analysis. When the index 
TEB was euploid, low mosaic, or medium mosaic, 
the ICM was euploid in 99.6%, 99.3%, and 95.5% 
respectively. When the index TEB was aneuploid 
the ICM was 98% aneuploid. The results show a 
very high concordance rate between the TEB and  

reduce,or at best not improve, the overall chance 
of transferring a "good" embryo (83).  
 
This approach could reduce the overall chances 
of achieving a healthy pregnancy, especially for 
patients with advanced maternal age or poor 
ovarian reserve. This hypothesis is supported by 
an observational study involving over 10,000 
women published by Zou et al. (2023), which 
found that transferring low-grade CC blastocysts 
was not linked to an increased risk of adverse 
birth outcomes. Although the live birth rate (LBR) 
was lower in women aged 38 years or older, it still 
exceeded 15% with low-grade CC blastocysts 
(84). 
 
PGT-A No: Finally, Is PGT-A  cost-effective?! 
 
PGT-A entails significant costs for IVF, embryo 
biopsy, embryo cryopreservation, and genetic 
analysis, as well as the expense of pooling 
embryos in cases of low ovarian reserve (85). 
Despite these investments, if the final results 
show no viable or euploid embryos, all of this 
effort and expenses may be in vain. 
 
PGT-A No: Considerations: 
 

1. PGT-A is solely focused on selecting 

embryos based on chromosomal euploidy. 

 

2. PGT-A cannot detect all mutations within 

an embryo, such as de novo segmental 

mutations, or identify metabolic disorders. 

 

 

3. PGT-A cannot guarantee the birth of a 

healthy child if pregnancy occurs. 

 

4. PGT-A is a multi-step procedure involving 

highly invasive techniques. 

 

 

5. PGT-A may jeopardize embryo viability and 

compromise valuable opportunities, 

especially in patients of advanced maternal 

age or poor ovarian reserve. 

 

6. The potential for false-positive and false-

negative results, though rare, cannot be 

ignored. 
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the ICM, mosaic diagnosis was confined to the 
trophectoderm and was not reflected in the ICM 
which was mostly euploid if the TEB is euploid, 
low or medium mosaic, and aneuploid if the TEB 
was aneuploid. However, when the TEB showed 
high mosaicism the ICM was 65% aneuploid.  
 
PGT-A Yes: The biopsy: Does it affect the 
implantation potential of the embryo? 
 

Scott et al., 2013 reported a dramatic relative 
reduction of 39% in implantation rate when 
cleavage stage biopsy was conducted with 
respect to control (60). This can be explained by 
the fact that embryos at this stage of 
preimplantation development are relatively fragile 
since embryonic genome activation has not taken 
place yet. Thus, downstream developmental 
processes can be compromised by removing a 
cell from the embryo. Moreover, the biopsied 
blastomere represents 12.5 to 16.6% of the total 
blastomeres. Such an impact in fact reflects also 
in a lower blastocyst rate after cleavage stage 
biopsy with respect to undisturbed embryos, as 
reported in several papers(61–63). Blastocyst 
biopsy is gradually replacing cleavage stage 
biopsy. The power of TEB resides in its higher 
technical and biological robustness. This 
approach in fact entails both lower influence of 
technical errors and lower impact of mosaicism on 
the molecular analysis. However, proper 
techniques are required for blastocyst culture and 
vitrification, which is an important prerequisite for 
the widespread implementation of this strategy. 
Blastocyst biopsy, in experienced hands, is a 
procedure that does not affect embryo viability 
and implantation potential as proved by well-
designed non-selection studies (32,36). A 
possible explanation for this is that only 5 to 6 
trophectoderm cells are removed from a 200-
blastomere blastocyst. Moreover, cells are 
removed from a nonembryonic portion of the 
blastocyst and at a stage of preimplantation 
development perhaps more tolerant to 
manipulation. 
 
It should be emphasized that blastocyst biopsy 
can still have an impact on the implantation 
potential of the embryo in less experienced hands. 
This explains why centers differ significantly in the 
results when implementing PGT-A (12,64). If the 
risk of damage is high and embryos are being lost,  
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