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P=0.6
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P=0.9
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PGS- 2nd generation
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Scott (2013)-patients with two or more blastocyst were randomized
Forman (2013)-patients had to have at least two blastocysts suitable for
trophectoderm biopsy
Yang (2012)-<35yrs; Blast: 8+2
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Assumptions
➢ Every potentially viable embryo will 

develop to the blastocyst stage in vitro
➢ Mosaicism does not exist in embryos
➢ The biopsy procedure does not reduce 

the viability of the embryo
➢ Cryopreservation has no risks and does 

not reduce the viability of the embryo
➢ The testing is 100% accurate/precise 

without false (+)(-) results
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PGS



10 (35.7%) of the 28 biopsies (24 trophectoderms and 4 

inner cell masses) revealed mosaicism or inconclusive 
results. 

Technical errors/ mosaicism
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37 blastocyst-stage abnormal embryos 
from eight patients underwent re-biopsy.

4 embryos were initially analyzed by aCGH then 
with SNP array; 6 of them were initially with SNP 
array then NGS; 27 of them were initially analyzed 
by aCGH then with NGS.

9/27 (33 %) of embryos originally reported 
to be aneuploid, upon repeat assessment, 
were found to be euploid. 

(2016)
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11 aneuploidy embryos- re-biopsy - 37 
specimens
(i) inter-laboratory congruity 
(ii)intra-embryo congruity of multiple embryo 

biopsies in a single laboratory

Only 2/11 (18.2 %) embryos were identically 
assessed at two PGS laboratories; 
4/11 (36.4 %), on repeat analysis were 
chromosomally normal, 2 mosaic 
normal/abnormal, 5/11 (45.5 %) completely 
differed in reported aneuploidies. 
In intra-embryo analyses, 5/10 (50 %) differed 
between biopsy sites. 
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The probability that a biopsy shows no 
mosaicism as a function of the fraction of 
euploid cells r = 𝑁1/𝑁
(𝑁1 is the number of euploid cells, and N the total number 
of cells)

One would need a 
biopsy of 27 cells to 
assure that the 
probability of obtaining 
only euploid cells in a 
biopsy is less than 5% if 
the fraction of euploid
cells in the embryo is 
r=0.9



Biopsy Impact on embryo development

The biopsy quartile with highest DNA content (Q4) demonstrated 
poorer outcomes across all measured outcomes

(2017)

(2016)
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PGS- 2nd generation

Publication of growing evidence of an unacceptably high 

false-positive rate for PGS

(Gleicher et al. 2015/6; Greco et al., 2015; Morales et al., 2016)
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For reporting embryo results, the suggested cut-off point for definition of mosaicism is 

>20%, so lower levels should be treated as normal (euploid), > 80% abnormal 

(aneuploid), and the remaining ones between 20-80% mosaic (euploid-aneuploid

mosaics). 



18

Three main categories:
‘‘euploid’’ 
‘‘low-grade mosaic’’ (20–30% aneuploid cells), 
‘‘medium-grade mosaic’’ (30–50% aneuploid cells).
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(2020)

Orvieto, 2020

(2020)
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False Negative

X
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(2016)

PControlsPGS

216191Cycle (all)

105All aneuploid embryos

26No Blastocysts

60Euploid transfers

<0.00139.7+1.341.7+1.8Age (yrs)

<0.00149.5%21.5%Clinical intrauterine gestation

<0.00139.819.9LBR

41/60 (68%) per transfer

(41/191)

41/191 (21.5%) per started cycle
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Inclusion criteria were female age 25–40 years undergoing
IVF with autologous oocytes with at least two blastocysts
of sufficient quality for biopsy and vitrification by day 6.

STAR

An average of 7.4 day-5/6 blastocysts were obtained per patient in 
both arms.

(2019)



323 Excluded
167 Did not have two embryos available 

on day 5/6
12 Did not meet other inclusion/exclusion 

criteria
144 Withdrawal prior to randomization

92 Consent 
withdrawn

40 Other reasons
11 Investigator 

decision
1 Lost to follow-up

984 Assessed 
for eligibility

661 
Randomized

PGT-A Group, n=330
274 Received embryo transfer
42 No euploid embryos available for 

transfer
7 Withdrawal after randomization
6 Thaw failure
1 Protocol Deviation

Control Group, n=331
313 Received embryo 

transfer
14 Withdrawal after 

randomization
4 Thaw failure

313 
Analyzed

274 Analyzed

Figure 1:  Enrollment, assignment, treatment, and analysis process of study and 
control patients. 
1a- Original STAR study
1b- Corrected analysis in this submission.
PGT-A - preimplantation genetic testing for aneuploidy.
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Denominator

83
42   
+
6
=131

83
4   
+
=87

405 400
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All patients 35-40y

Outcome STAR study Corrected 

analysis

STAR study Corrected analysis

PGT-A

(n=274)

Control

(n=313)

PGT-A

(n=405.5)

Control

(n=400.5)

PGT-A

(n=122)

Control

(n=145)

PGT-A

(n=196.5)

Control

(n=193)

Miscarriage 27(9.9) 30(9.6) 27(6.7) 30(7.5) 10(8.2) 16(11.0) 10(5.1) 16(8.3)

p-value 0.91 0.64 0.43 0.2

OPR 137(50.0) 143(45.7) 137(33.8) 143(35.8) 62(50.8) 54(37.2) 62(31.6) 54(28.0)

p-value 0.29 0.47 0.025 0.44

PGS- 3rd

generation
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Eligible couples:   1st IVF cycle; Woman’s 
age of 20 to 37 years; >3 good-quality 
blastocysts.

(202
1)
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Conclusion: PGT-A in the presence of a single blastocyst significantly increases clinical pregnancy and live birth rates and 
decreases total pregnancy losses regardless of age.

115/112610.2% 278/938 29.6%
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PGS 65.5% 0 65.5
88.1

Non-PGS 47.2% 47.2 72.1 85.3

TIME TO PREGNANCY

Months/cycles

Cycle: OIR OPU (1) 2
3

100-65.5=34.5     34.5X0.655=22.6    65.5+22.6=88.1

100-47.2= 52.8     52.8X0.472=24.9   47.2+24.9=72.1   100-72.1=27.9  27.9X0.472=13.1   
72.1+13.1=85.2
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• Favorable prognosis patients - It was concluded that there was insufficient good-
quality evidence of a difference in cumulative live-birth rate, live-birth rate after the 
first embryo transfer, or miscarriage rate with and without PGT-A.

• Advanced maternal age - PGT-A may have a beneficial role in patients of advanced 
maternal age, especially those with good ovarian reserve.

• Use of donor oocytes - Overall, the totality of evidence argues against the routine 
use of PGT-A in donor egg cycles.

• Advanced paternal age - The available evidence suggests that routine PGT-A testing 
should not be performed for APA.

• Elective single-embryo transfer -There was no significant difference between 
groups.

• Recurrent pregnancy loss -To date, definitive evidence of the benefit of PGT-A in this 
patient population is lacking.

• PGT-A with PGT-M -Further studies on the use of PGT-A in the setting of PGT-M are 
needed in this population, and the counseling needs to be individualized.

• Male factor infertility - The evidence is insufficient to make recommendation for 
cases when testicular

(2024)
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(2019)
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2023
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(2024)
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THANK YOU


