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Disclosures and Learning Objectives

e No Disclosures

Participants should be able to differentiate the advantages and disadvantages
among the different methods of PGT-A:

 Invasive

e Minimally invasive

* Non-invasive



Invasive PGT-Aneuploidy

» Biopsy of intact trophectoderm cells allows for
PGT-A testing and the selection of euploid
blastocysts for embryo transfer.

« Specialized micromanipulation equipment.
» Highly skilled embryologists to perform biopsy.
« Dedicated time across 2-3 days per patient cycle.




Invasive PGT-A OQutcomes

Non-selection studies have shown the significantly greater reproductive potential of
euploid blastocysts after invasive PGT-A
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a euploid embryo.



Invasive PGT-A OQutcomes

Non-selection studies have shown the significantly greater reproductive potential of
euploid blastocysts after invasive PGT-A

CLINICAL OUTCOMES:
EUPLOID AND ANEUPLOID TRANSFERS (%)

SFERS WITH OUTCOME (%)

M OF TOTAL TRAM

FPOSITIVE SERUM B-HCG

CLINICAL PREGNANCY

uuuuu

After PGT-A results were unblinded:

40.2% of patients who underwent a transfer with an
aneuploid embryo had a positive serum bhCG.
23.5% of patients who underwent a transfer with an
aneuploid embryo were identified with a clinical
pregnancy but all of these patients experienced a
spontaneous pregnancy loss.

100% of aneuploid embryos failed to reach live
birth.

In contrast, embryos labeled as euploid resulted in
73.1% clinical pregnancy and 64.7% live birth rate.



Minimal Developmental Impact

OVERALL SUSTAINED IMPLANTATION RATE: ° TO evalua‘l.:e the impaCt Of biOpsy, the SUStained
STUDY (BX} VS. CONTROL (NO BX) Implantation rate was compared between the
- study group, which underwent a biopsy but no

PGT-A analysis, and an age-matched control
group, which similarly underwent IVF/ICSI
followed by FET without TE biopsy.

The overall sustained implantation rates were
similar for the study group with biopsy at 47.9%
and the control group at 45.8% without biopsy.
Adjusted for maternal age, BMI, embryo quality
and endometrial thickness before FET.

Highly reassuring data with respect to the safety
of TE biopsy in regard to achieving live birth.

SUSTAINED IMPLANTATION RATE (%)
#

Tiegs. NGS-Dbased PGT-A assays. Fertd' Stenl 2020,



Why a Non-Invasive PGT-A Approach?

A less invasive approach to PGT-A Is always welcomed:

Especially with lower quality blastocysts that maybe more susceptible to further
micromanipulation.

Data is still needed beyond the neonatal period to establish long term safety of TE
biopsy.

Possible link between TE biopsy and a significant increase in preeclampsia (Zhang et al,
2019) and hypertensive disorders among mothers (Makhijani et al, 2021).

Biopsy requires a high degree of technical skills.

Significant costs associated with both specialized equipment costs and operator
training.

However, there are concerns regarding quality, accuracy, sensitivity and specificity
associated with cell free degraded DNA!



Non-Invasive and Minimally Invasive PGT-A Approaches

Cell-free DNA in
blastocoelic fluid

~1 ul drop of

blastocoelic fluid

aspirated or —

collected after

blastocyst collapse \ DNA

* Amplified
* Sequenced
* Analyzed

Cell-free DNA in

spent medium
~10ul drop of @ /

culture medium
carefully collected




Minimally Invasive PGT-A Publications

Reproductive BioMedicine Online
Volume 26, Issue 6, June 2013, Pages 603-610

Blastocentesis: a source of DNA for
preimplantation genetic testing.
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Minimally-Invasive PGT-A: Blastocoel Fluid Aspiration

Magli et al, 2019 published the Variabe Smpifcation ampification’ Pralue
most comprehensive data on il iy A
blastocoel fluid PGT-A. mtj (1:::)::;33)5; :313 1{ 8
No. BFs with no result 1 34
Most extensive experience with e i 6 2
TE biopsy and BF aspiration on Iu:\f:l)(llfil::;((‘nilr;;‘1]((‘1(}:(nuyml('(%) //I‘)(Sl/) 26/34 (}//) 005
256 blastocysts from 91 patients. SRR MBS i v BragLs 2368 010

Note: The BF results were related to implantation.

Results:

1. Only 45% of euploid BF’'s amplified compared to 81% of aneuploid BF’s

2. Chromosome concordance with TE result was observed in 93.6% of the amplified BF’s

3. Authors suggested selection criteria of euploid embryos with failed BF amplification had improved
Implantation potential.

4. BF PGT-A results in high amplification failure rates and overall poor ability to positively confirm a
euploid chromosome constitution.



Minimally-Invasive PGT-A: Blastocoel Fluid Aspiration

Conclusions

Even though aspiration of the blastocoel fluid at the expanded blastocyst stage is a promising

technigue there are several limitations:

« With overall low concordance, the DNA in the blastocoel fluid, at least in part, could originate
from cells that are necrotic or apoptotic, compromising DNA quantity and integrity.

« Early stage blastocysts would be excluded from PGT-A testing and for women of AMA with
slower developing embryos this could represent a significant portion of the embryo cohort.




Non-Invasive PGT-A Publications
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Origin and composition of cell-free
DNA in spent medium from human
embryo culture during preimplantation
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PGT-Aneuploidy: Non-Invasive

A non-invasive approach to PGT-A has the potential to be both embryo and lab friendly
(no specialist equipment, no biopsy training & expertise, and a more simplified work flow).

Cell-free DNA is readily available in the spent embryo culture media, providing an easier, more
economical removal of genetic material for PGT-A.

Considerations:

« Sampling of the media without disrupting embryo development and IVF lab workflow.
« Cell-free DNA is of lower quantity and lesser quality.

* The origin of the cell-free DNA? Percentage of apoptotic events?

« Or are aneuploid cells preferentially excluded from the embryo?

 For clinical use, a niPGT result must reflect the blastocyst chromosome constitution.




Embryonic cell-free DNA versus
trophectoderm biopsy for aneuploidy
testing: concordance rate and
clinical implications
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Results Summary:

Prospective blinded study
Concordance = 78.7%
Sensitivity = 94.5%
Specificity = 71.7%

Media drops at day 6/7
showed higher concordance
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Embryonic cell-free DNA versus
trophectoderm biopsy for aneuploidy
testing: concordance rate and

clinical implications
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TABLE 2

Clinical outcome after single embryo transfer of thawed blastocysts

diagnosed as euploid after TE biopsy.

Euploid Euploid
TE/euploid TE/aneuploid
Outcome SEM SBM

Ongoing implantaton
rate
MNoge: Albbreviations &t in Table 1

Fuwbio. Embnonic DA snaless for ndPGT-A Fertd Stend 20789,

Total

FET OQutcomes:

When euploid TE was concordant with euploid SBM the
ongoing implantation rate was 52.9%.

This was significantly higher than the ongoing
Implantation rate for euploid TE with discordant
aneuploid SBM at 16.7%.

However, this sample size was very small so differences
were not significant and indeed a limitation for
Interpretation.
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ASSISTED REPRODUCTION TECHNOLOGIES

A prospective study of non-invasive preimplantation genetic testing
for aneuploidies (NiPGT-A) using next-generation sequencing (NGS)

on spent culture media (SCM)

®
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| 168 SCM samples ‘

b

150 (89.3%)
amplified

y

116 (77.3%)
readable

18 (10.7%) failed
"\__g[ppl'rﬁcatiun 4

34 (22.7%) low
~ reads /noisy

|
| 72 (62.1%) Concordance
|

| I

| 44 (37.9%) Discordance

Spent culture media sampling as a screening test for aneuploidy and sex determination

Blastocysts (day 5 and day 6 combined)

81.6% [71.9-89.1%)

483% [29.5-67.5%)

Stage of collection Sensitivity Specificity Positive predictive Negative predictive
value (PPV) value (NPV)

Day 5 (n=50) 83.8% 53.8% 83.8% 53.8%

Day 6 (n=066) 80.0% 43.8% 81.6% 41.2%

82.6% [76.7-87.1%) 46.7% [32.9-61.0%)

Complete Partial
27 (37.5%) 45 (62.5%)
Euploid Same gainfloss
14 (51.9%) 33 (73.3%)
Aneuploid
13 (48.1%) Reciprocal gainfloss
12 (26.7%)

False False ::eughids

negative positive sy

16 (36.4%) 15 (34.1%) different
chromosomes
13 (28.5%)

Values in parentheses were test at 95% confidence interval

Performance All embryos Full matemal contamination Mosaic embryos excluded
(n=116) excluded (rz = 109) (n=107)
Sensitivity 81.6% [71.9-89.1%]  88.8% [79.7-94.7%) 91.0% [82.4-96.3%)
Specificity 48.3% [29.5-67.5%] 48.3% [29.5-67.5%)] 48.3% [29.5-67.5%)
Positive predictive ~ 82.6% [76.7-87.1%]  82.6% [76.8-87.2%) 82.6% [76.7-87.1%)]
value
Negative 46.7% [32.9-61.0%]  60.9% [43.1-76.2%] 66.7% [47.3-81.7%]

predictive value

Values in square brackets were test at 95% confidence interval



Noninvasive preimplantation genetic testing for
aneuploidy in spent medium may be more reliable
than trophectoderm biopsy
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ICSI embryos
TE biopsy Biopsy sent to TE PG}';'A _I Table 2. Comparison of the performance of niPGT-A versus TE biopsy for PGT-A
— { resu
fm,;(c;l-'rr_‘,'fal testing lab TE Performance characteristic niPGT-A (n = 48) TE-biopsy (n = 50)
Vs
FPR 20.0% (3/15) 50.0% (9/18)
itrifi Embryo
Embryos itrified Y FNR 0.0% (0/33) 0.0% (0/32)
PPV 91.7% (33/36) 78.0% (32/41)
analyzed — NPV 100.0% (15/15) 100.0% (18/18)
l niPGT-A Sensitivity 100.0% (33/33) 100.0% (32/32)

niPGT-A and TE biopsy results were compared with those of the embryo. Sequencing threshold was set at 60%
mosaicism.

cultured for 24 h

V5. ificity 20 n% (12/15) o) (19
Embryos donated Embryo I % Concordance for embryo ploidy 93.8% (45/48) 82.0% (41/50)
Embryos thawed 10 ul medium o i o v ) 0Z.U%
= —————" == collected/analyzed
by niPGT-A

Fig. 2. Workflow of sample processing for PGT-A analysis of TE biopsy, embryo, and spent culture media.

Study Limitations:

Blastocysts were warmed and cultured for 24 hours which does not represent routine in vitro embryo culture.
Four different PGT-A labs were utilized for TE biopsy testing from only n=13 patients.

Very small sample size (n=48) to conclude that niPGT-A is possibly more reliable than nucleated TE cells.
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llS I n g tI'O p h e Cto de rm b IO psy e Individual culture during cleavage stage
with D3 or D4 media changeover
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Embryos were cultured in 30ul medium.
Collection of blastocyst
° culture media for / 7

niPGT-A

Day of medium changeover was investigated

(Day 3 or Day 4). ° OL —

Day of blastocyst culture and biopsy (Day 5, 6
or 7) studied. G

Comparison of niPGT-A and
standard TE blopsy results

Number of days of embryo exposure to cultre mecta and standard PGT-A analys of TE biopsy. NG
culture medium (1, 2, 3 or 4) studied. Wmmmmw



Noninvasive preimplantation genetic
testing for aneuploidy exhibits high
rates of deoxyribonucleic acid
amplification failure and poor
correlation with results obtained
using trophectoderm blopsy

Brent M. Ha , M.D.° \ T o, Ph.D., ( thleen H. Ho! t||"13 H _LD.F E(_r"'l HT
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1000 % 96 2%

B2.4%
B0%
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42.9%
A%
ILTH
20% 15.7%
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o Of 104 embryos with both niPGT-A and TE biopsy v

Maidy status based an Day of media Dary of blastooyst Dharys of exposure to

results available, whole-chromosome discordance ophectoderm biopsy____ changeover biopsy medis
was noted in 42 cases (40.4%).

« DNA ampilification failure occurred with niPGT-A in
37.3% (62/166) of the spent media samples versus
0% in the TE biopsy group.

Rate of DNA amplification failure with niPGT-A

e Conclusion: The rates of DNA amplification failure
were high among the niPGT-A samples, precluding
the clinical applicability of niPGT-A in its current
form.
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Non-invasive preimplantation genetic testing
for aneuploidies: an update

BIOGRAPHY

Luis Mavarro, PhD, has worked in the field of human genomics for over 13 years. During
his PhD he researched the genetics and epigenetics of neurodegenerative diseases.
Mowadays, he is part of the non-invasive research group at lgenomix, devoting his time to
the improvement of non-invasive tests for aneuploidy detection.
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TAELE 1 SUMMARY OF STUDIES COMPARING RESULTS BETWEEM SBM AND TE OR PE BIOPSIES
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TE Biopsy versus Spent Blastocyst Media:

Authors Mo. Informa- Concordance False False Drop Embryo Time in WGA PGT-A
of tive media TE-SBM" 3% positives  megatives wvolume  manipula- culture method technigque
SEM % (n/N) (n/N} % (nfN) % (n/N) {ul)* tion
57 955 (55/57)  Ploidy {all full): 333 - - 15 (15} AHen D3 D3-D5/& Repli-G (Qia- aCGH
[2/a) gen) (Agilent Tech-
nalogies)
22 81.8 (18/22) Ploidy: 722 (1318) 5.4(118) 22.214M18) 25(5) PE biopsy, AH DO-D5% SurePlax aCGH (lllw-
Full: 22.2 {448) on 03 {lhurmina) rmira)
Partial- 50.0 (9418)
56 11 (51/54]  Ploidy: 3331051 - 67 (34451) 25 (20) AHon D3 D3-05 SurePle (- NGS [Thermo
Full: 174 (9/51) mina) + Re-  Fisher]
Partial: 15.7 {8451) proSeq [Ther
ey Frsher]
41 976 (40/41)  Ploidy: 65.0 (2640] - - 25(5) AHen D3 D1-D5 PicaPLEX MG (Thermo
2018 wersus na AH [Rubsicen) Fisher]
52 F2.3(48/52) Ploidy: 81 (41/48)" 2.2 (1468) B.7 (40a5) 15(3.5) AHon D3, D5-Da MALBAC MNGS (llu-
Full: 5.2 [30444) TE biopsy De&-DF (¥ikan) mina)
Partial: 239 (11/464) plus witrifica- 24 h culture
tion on D54 after thawing
168 &0 (N&ASE) Ploidy: 73.3(85118) 129 (15/M6&) 138 (14118) 30 (3) AH on D3 D3-D5 SureFl MNGS (lllu-
D5 556 Full: 233 (27A118) D5 12 (&/50) DS: 12 {&/50) D3-Ds [lharnina) rmna)l
(50r%0) Partial: 50.0 (58/114) Dé: 13.6 Da:15.2
Dis: B4 6 D5 Pleady 76 (38/50) [$6&) [10466)
(66/78) Dé: Plaidy 712
[ATFi6)
15 3% (108M5) Ploidy: 787 (B5A108) 139 (15108) 2.8(3108) 10(10) Mane D4-D5 ReproSen MGS (Thermo
D5: B8 Full: £3% (69108) D& 294 DE&: 37 (1F27) D4-D&7 [Therme Fisher]
(27/33) Partial- 14 8 (14108} (&827) D&/ 25 Fisher)
D&/7- 988 D5 Pleady 63 (1W27): D&/T: 8.6 [2/81)
(B1/B2) D&T- Plady 84 [7/81)
[68/81)
1301 852 Ploidy: 78.2 12.4 (137M108) B.3 (921108) 10 (10) Mane D4-D&T ReproSeq MG (Thermo
(MOBA30N (B&SA108) [Therma Fisher]
Full: £77 (50/1108) Fisher)
Partial: 10.5 (11&/1108)
92 92.4 (B5/92) Ploidy: 747 (62/83) 1200r157 133 0r120 2075 each AHon D3 D3-05/s MALBAC MGE (lllu-
or 72.3 (80/83) (10783 or [11/83 or method] [ikan] or mina)
13/83) 10/83) SurePl
[lharnina)
20 5 (1920) Plaidy: 889 (18118 5.4 (118) 5.4(118) - Vitrified D88 24 b for D5 SurePlex MNGS (lllu-
Full: 457 (1218) embryos 3 hfor Dd [huarmina) rmna)l
Partial- 22.2 (418} Fona pelluc- blastocysts
i rermicwed
t ol 166 &27 (104A166) Ploidy: 3.5 (66/104) 249 (2B8104) B7(9104)  304(-) AHen D3 D5 24-4B h MALBAC MNGS {llu-
D3/4-05: 174 D3/4-D5: Ploidy (and D3/4-D5: Dadd-DE: D& 4B-T2 h  (Yikan] rmina)
(6/34) full) 50.0 (344) 33.3 (248) 1.7 (148) DF72-% h
D3/4-DafT.  D34-D&/T: Plady  D3M4-D&7T:  D3E-DAT:
742(98A32) 4.3 (63°98) 26.5(26/98) B2 (B98N
Full: 30,5 (30/%8)
Partial: 33.7 (33/%8)
265 9.6 (254/ 265 Ploidy: 74.2 (190/254)14.5 (3W254) 1.3 (29/254) -(20-25) Mane D3-Dh/s MALBAC MGE (lllu-

{ikan]

rmina)

« Varied amplification rates ranging from 69%
to 97.6%.

» Varied concordance rates ranging from
33.3% to 89.1%.

« Varied drop volume ranging from 10ul to
30ul.

« Varied time in culture including D3-D5, DO-
D5, D1-D5, D4-D5, D5-D6, D4-D6 etc..

» The significant heterogeneity of these
procedures limits the translation of these
approaches into the clinic.
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TE Biopsy/Embryo versus Spent Blastocyst

Media+Blastocoel Fluid Aspiration:

Authers Me. Inform- Con- False False Con- False False Drop Embrye Time in WGA PGT-
of ative cordance posi- nega- cordance posi- nega- volume manipu- culture method tech-
S5BM media TE-5B- tives 3% tives % WB-5B- tives % tives % (pl)® lation nigue

% (n/N) M+BF* (n/N) (n/N) M+BF % (n/N) (n/N)
% (nfN) (n/N)
47 100 (47047) Ploicy: B34 2.3 (143) 23 (4M43) Plesdy- 893 71(228) 2.6 (128 25(25) 28 witrified; D4-D5/%  SurePlex NGS
[3B443) (25/28) 24 with (llumina)  {lllurnina)
Full: 698 Full- 78.4 previous
(30443) (22/28) TE bicpsy;
Partial: 18.& Partial: 10.7 all laser
[B/43) [2/28) collapse
4l 975 Plaidy: 763 132 (5/38) 10.5 (4/38) Plosdy- 789 15.8{&/38) 5.3 (2/38) 25(25) Srmall D3-D5 MALBAC MNGS
[39/40) (29538 (30/38) bresch in ko) {Nurmina)
Full: 474 Full- 55.3 the zena
(18/38) (21r38) pellucida
Partial: 289 Partial: 237
(11/38) (9/38)
&2 98.4 Plaidy: 983 - 17 Pleady- 967 3.3 (2481 - 12 (10 AH, 14 heul-  MALBAC MNGS
[617632) [SRSH) {1459 [S9461) vitrification ture after  (Yikon) {Nurmina)
Full: 881 Full- 385 warming
(52/59) (54i81) artificia
Partial: 10.2 Partial: 8.2 shrinkags
[&6/5%) (5461)
3z B75 (28/32)- Plosdy: 704 14.8 (427) 74 (227 Approw-  Vitrihica-  D4-D5 MALBAC MNGS
(19427} irriately tion D2/3; D5-Dé ko) {MNurmina)
Full: 867 20-30 (ap- artificia
(18727} proximatehshrinkags
Partial: 37 20-30)
(1727}
102 B8Z Plaidy: 839 3.3(3/90) ZB(7%0) - 251(5) AH on Dd; D4-Dé SurePlex  MGS
(#0A02) (BO/9O) artificia (llurmina)  (lllurmina)
Full: 789 shrinkags
[1/90)
Partial: 10.0
[9/90)
1 26 100 (26/28)Plaidy: 100 - Plosdy- 100 - 15 {10) TE biopsy 15 heul  MALBAC NGS
: (26/24) D&/, wit-  ture after  (Yikon) {lllurmina)
Full-B0.8 rification;  warming
(2r24) artificia
Partial: 19.2 shrinkage
[5/28)
41 951 (3941} Plaidy: 743 79 (3/38]) 15.8 (6/38) Ploady: B72 103 (4/39) 2.4 (13%) 15{10) TE biopsy 14-18h  MALBAC NGS
(29438 (34739) D&, culture {Yikon) {lllurmina)
Full: 68.4 Full: 84.6 vitrifica-  after
(2&6/38) (3339 ticn; laser warming
Partial: 7% Partial: 2.6 collapse
(3738) (1r3%)
2 40 100 Plaidy: 81.8 3.0 (1¥33) 15.2(533) Plody (al 10 (-] Artifieal D3-D58%  SurePlex NGS
(40440 (Z7/33) full): 100 shrinkags {llumina)  (Thermo
Full: 3.4 (444) Fisher)
(21/33)
Partial: 182

[6/33)

Varied amplification rates ranging from 87.5% to 100%.
Varied concordance rates ranging from 76.3% to 100%.
Varied drop volume ranging from 10ul to 25ul.

Varied time in culture including D3-D5, D4-D5, D5-D6,
D4-D6 etc..

The number of samples analyzed in all cases was low
and the results were heterogeneous.

This approach of including blastocoel fluid aspiration did
not provide an advantage to the analysis of the spent
media alone.



Reasons for Disparate Results?

Experimental variables:
 Culture media volume: 10-20ul
« Timing of media drop collections: Day 5/6/7 of blastocyst development
(D5 = higher maternal DNA contamination)
* Interval of culture time: 24-48 hours
« Method for media drop collection (DNA contamination)
 Blastocyst developmental stage and quality relative to DNA yield/degradation
« PGT lab testing platforms including; DNA amplification, NGS, diagnostic algorithms etc..

More clinical studies are needed to
evaluate, optimize and standardize these variables!
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Table 1: Patient & cycle characteristics. Figure 1: NGS interpretations for 120 single embryo transfers
Median IQR Single Embryo
Transfers
n=120
Age 32 30-34
Partner age 34 32-37.8 s Pt siareld
n=g (7.5%) n=75 (62.5%) ve38 (30.0%)
Oocytes retrieved 16 11- 23 | [
Whole Segmental Combined Whole
M2 oocytes 13 8-18 Chromosome n=4(3.3%) +Segmental
n=18 (15%) n=5 (4.2%)
2PN 10 7-14
Intermediate
Blastocysts vitrified 6 3-9 T
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Table 2: Clinical outcomes stratified by NGS interpretation.

NGS . Implantation %(n) ;calrI:glzaalncy isnl::tlzl:t‘:::io n, NPV Total SAB
Interpretation (n=120) %(n) %(n) %(n)
Failed QC (9) 66.7 (6) 66.7 (6) 66.7 (6) 0

No CNV (75) 78.6 (59) 64 (48) 57.3 (43) 27.1(16)
Abnormal CNV(36) 63.9 (23) 44.4 (16) | 41.2(15) 34.7 (8)
Abnormal CNV Stratified

Whole chromosome (18) | 50 (9) 11.1(2) 5.6 (1) 88.9 (8)
Segmental (4) 100 (4) 100 (4) 100 (4) 0
Combined (5) 80 (4) 80 (4) 80 (4) 0

Chaotic (9) 66.7 (6) 66.7 (6) 66.7 (6) 0

Table 3: Prognostic accuracy of subcategories of CNV abnormalities stratified by NGS interpretation.

. PPV Specificity | Sensitivity | Relative Risk
NGS Interpretat
nterpretation % [95%CI] | % [95% CI] | % [95% CI] | [95% CIJ*
1.37
58.3 74.4 39.6
Anyabnormal CNV/(36) | )55 7331 | (61.6-83.6] | [27.6-53.1] | [0-23-20
p=0.122
Abnormal CNV Stratified
221
94.4 97.7 34.7
Whole chromosome (18) [1.66-2.94]
768-99.4] | 188.2:99.6] | [22.9-486] | -0
Segmental (4) 0 (0) [0-44.5] 9L.5 0 ?ﬁz§2—3 57]
[80.1-96.6] | [0-10.7]) | 20500
0.47
. 20(1) 915 3
Combined (5) [0.08-2.76]
23-629] | [80-966] |[054153] |
0.78
. 33.3(3) 87.8 8.6
Chaotic (9 0.3-2.04
aotic (9) (10.4-652] |[758943] | [2.9-22.4] | ]

p=0.592
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Summary: The results of this prognostic accuracy study of niPGT-A revealed a high PPV when aneuploidy of whole
chromosomes were detected, suggesting that SCM may provide a reliable source for aneuploidy screening.

Although niPGT-A poses no direct harm to the embryo, valid concerns regarding unintended disposal of viable
embryos due to unreliable or poorly predictive results are still relevant. This concern is underscored by the data
which demonstrates that CNV other than whole chromosome abnormalities were not associated with significant
PPV.

Optimizations of technical aspects of niPGT-A, including sample collection, pre-analytical processing, DNA
amplification and sequencing, bioinformatics, and careful interpretations of CNV profiles are necessary before
clinical utilization.

Ultimately, randomized controlled trials are required to not only validate the predictive value of niPGT-A for
embryonic reproductive potential, but also to demonstrate that utilization will actually improve outcomes.



Non-Invasive PGT-A: Future Directions

i NIPGT is an exciting area of research and approach to aneuploidy screening

i1 Ongoing research and larger sample size studies are essential to answer the
question: Is the media drop PGT-A result concordant with the embryo’s
chromosome constitution?

i1 Other important questions remaining:

i1 What is the source of the cell-free DNA?

i1 Is there preferential apoptosis of aneuploid cells that could lead to
discordance and/or mosaicism?

i1 Impact and challenge of external DNA contamination?

0 If standard embryology practices are required to be altered for NIPGT
success will that burden IVF lab practices, impact the embryo and thus
remove any cost benefit?



Thank youl!

Questions?




