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DISCLOSURE

| am a full-time employee of
lgenomix, part of Vitrolife Group,
A PGT-A testing laboratory
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LEARNING OBJECTIVES

1) Review that PGT-A is a screening test, with biological, technical, procedural sources of error.
2) Describe PGT laboratory processes for discrepancy investigation.

3) List common root causes of discrepancies between the PGT result and prenatal/postnatal findings.
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DISCREPANCY:

Any doubt regarding the validity of a PGT result,
especially if a baby or pregnancy was found to
have a genetic abnormality

Ny



NOTHING IN LIFE IS TO BE FEARED. IT IS
ONLY TO BE UNDERSTOOD.

rie Curie


Presenter Notes
Presentation Notes
Concerns will be raised, sometimes unnecessarily. Sometimes the concerns are justified


A lack of transparency results in
distrust and a deep sense of
insecurity.

SO
— Dalacr Tama —


Presenter Notes
Presentation Notes
Discrepancy cases can be stressful, and you don’t need to go it alone.



TYPES OF DISCREPANCIES

@Oﬂ Sex discrepancy

The sex of the pregnancy is found to be
different than that reported on PGT

Diagnostic - Autosomal

A diagnostic test, such as POC or amniocentesis,
confirms aneuploidy is present in the pregnancy

<I7*” Diagnostic - Mosaic

A diagnostic test reports the presence of
mosaicism

@&
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Screening

A screening tests suggests that the pregnancy
is at increased risk of having aneuploidy. Such
screening results can be a false positive.

Limitations

A pregnancy or child is affected with a
genetic abnormality not expected to have
been detected through PGT, e.g., triploidy or
microdeletions /duplications
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Presentation Notes
Misdiagnoses
Due diligence or near misses


% TYPES OF DISCREPANCY CASES

Sex
Screening discrepancy
S 26% 26%

Diagnostic
19%

Diagnostic - mosaic
29%

N = ~200 Discrepancies
/) Internal Data
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Presentation Notes
Excludes rebiopsy discrepancies, unspecified QC, and limitations
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PERCENTAGE OF PGT-A CASES RESULTING IN DISCREPANCY

1\] Estimate: ~200 discrepancies over a 3-year period

1/3000 1/650
Embryos Tested Tests Performed

Percentage of discrepant/misdiagnosed PGT-A cases cannot be
accurately determined

®* Not all embryos are transferred

®* There is a lag between reporting and embryo transfer

® Euploid embryos misdiagnosed as aneuploid are rarely transferred

®* Not all aneuploid embryos misdiagnosed as euploid will result in pregnancies

%
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Presentation Notes
Furthermore, not all discrepancies are misdiagnoses. Many are false alarms or “limitations” discrepancies where we would not have expected PGT-A to have detected the genetic abnormality.

Estimate, based on the number of discrepancies during a 3 year period, and the number of tests run and embryos analyzed during that same time period.
~200 discrepancies ÷ 580,000 embryos = 0.03% of embryos tested
~200 discrepancies ÷ 128,000 tests performed = 0.16% of cases
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POTENTIAL RESOLUTIONS
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False alarm

The baby is healthy, and a
screening result was a false
positive

Limitations

PGT would not have been
expected to pick up the
genetic abnormality

Mosaicism

PGT-A relies on an embryo
biopsy and is therefore
subject to sampling error

Spontaneous conception
Some cases remain unresolved, for

example, if fingerprinting is declined,

not possible, or non-informative.

Cumulus cell contamination

Cumulus cells in the sample
analyzed resulted in a euploid
female result

External contamination

Dermal cells from a person in
the sample resulted in a
euploid male or female result

A
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Clinic error

Human error resulted in a
different embryo transfer
or other labelling issue

Laboratory error

A diagnostic or other human
error in the laboratory
caused a misdiagnosis

Unresolved

An embryo implanted
other than the transferred
PGT-A tested embryo




Notification

Patient notifies the
clinic of a concern
with their
pregnancy

2

PGT Review

Clinical team
reviews embryo
transferred and PGT
reports

3

Embryology
Review

Chain of custody,
including straws
and biopsy and

tubing records

CLINIC REVIEW PROTOCOL

4

Transfer Cycle
Review

Type of cycle,
record of ovulation,
patient recollection

of intercourse

5

Collaborate

Request laboratory
discrepancy review

6

Resolve

Determine the
cause of the
discrepancy




1\\; CLINIC REVIEW PROTOCOL

2 3 4 5 6

Fingerprinting Resolve

Genetic analysis Determine the
comparing the fetal ;quse of the
DNA to the embryo Iscrepancy

Notification Evaluation Laboratory Collaborate

Patient or clinic Clinical team (e.g. Review Brainstorm with

notifies the PGT genetic counselors) clinic on potential
Laboratory .

laboratory of a assess the explanations

. performs an
concern after discrepancy . .
i internal review of
euploid transfer

process, profiles,
and final diagnoses




LABORATORY REVIEW
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Presentation Notes
Laboratory checks work order and position of controls and samples on plate images
Diagnostics team reviews the profiles and final diagnostic call
Laboratory confirms whether surplus DNA remains in storage
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Samples
Received

Samples are
received in tubes
labelled by the
embryologist

Arrangement
of Processing
Plate

Samples are
transferred in
original tubes to a
processing plate

\\5 CHAIN OF CUSTODY

Barcoding
and
Amplification

Samples are
barcoded and DNA
is amplified in their

original tubes

- J

Pooling

Samples are pooled
(mixed) together
into a single tube

- J

Next
Generation
Sequencing

Pooled samples are
sequenced in
parallel
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Presentation Notes
Importantly, barcodes are adding directly to the tube received by the clinic. There is no re-labelling or transferring to another tube. The samples are amplified and barcoded in the original tube before being pooled for NGS. 


External Code

Patient Name Label Tube Tuba Position |Biopsy day LabCode MRN Code Gr Samples | Deadline Service Description _Bar Code
AN TNZOHOBEE | 0 D6 GS.2081608 | PAT-0D0156686| SMOOD165039 | 29/08/2020 |  PGT-A per embryo FET 000000569482
ANZ 2N20-010864 0 D6 PGS20S1608 | PAT-000156686| SMOD0165939 | 29/09/2020 |  PGT-A per embryo FET 000000569463
AN3 3N20-010863 0 D6 PGS-20S1600 | PAT-000156686| SMODD165939 | 20/09/2020 |  PGT-A per embryo FET 000000569484
AHAHA AHA ) D6 PGS-2051556 SMODD153988 | 29/08/2020 | T g 0 - | 000000569163
AHAHZ AH2 0 D6 PGS-2051556 SMOD0153988 | zemarzozo || - n e Lromee TETIT] 090000565164
RW1 1 0 D5 PGS-2051653 | KUMC-22926 | SMOO0163778 | 20/08/2020 | = 0 0o oo Tet T 000000569146
RW2 2 0 D6 PGS-2051553 | KUMC-22928 | SM000163778 | 20/00/2020 | = - 0 o oo o0on 1= | 00DODDS6S147
R 3 o N6 PRA.2NS1663 | KUMC-22678 | SMON0163778 | 2amarenzn | o 0P w0 O EMONOSTET T 466000565148
DVDV1 Dv1 | o D5 PGS-2051565 | KUMC-21168 | SM000164372 | 2gipgreozo | = or o o oo "ETTT] 000000569208
pvovz2 Dv2 0 D5 PGS-2051565 | KUMC-21168 | SMODD164372 | 2giogyaozo |- 0 o o cr o TR 000000566200
b . = o PGT-ARUTI0S EMOTyos FET T -
DVDV3 DV3 0 DS PGS-2051865 | KUMC-21168 | SMOD0164372 | 20/09/2020 5 000000569210
1 = = PR Up O ETyos FET 1T ~
DVDVA DV4 0 D5 PGS-20S1565 | KUMC-21168 | SMO00164372 | 20/09/2020 = 000000569211
DVDVS DV5 0 D& PGE-2051565 | KUMGC-21168 | SM000164372 | 20i08/2020 | ' o0 0 g 7o = | 0DODD0569212
DVDVE ove 0 D6 PGS.2051565 | KUMC-21168 | SM000164372 | 2amereozo | o or o b == TR pogngoseg213
3 - - - ~ s FPOT-ATEID O EMOryds FET T
DVDV7 DVv7 0 D& PGS.2081565 | KUMC-21168 | SMOOD164372 | 20/09/2020 = 000000569214
1 FPGT-AUP 00 BmoTyos TET T =
DVDVE DVe 0 D6 PGS-2051565 | KUMC-21168 | SMO00164372 | 29/09/2020 o 000000569215
DVDVE Dve o D6 PGS-20S1565 | KUMC-21168 | SMODD164372 | 2900912020 | = 0 Lo oooe T o1 ] 000000569216
RT1 1 o] (8]-] PG5-2051558 KUMC-1045 SMUUD TBsaUs 29082020 o UUUUUUSeY T
RT2 2 0 D6 PGS-2051559 | KUMC-1045 | SM000164406 | 2oigizo20 | = 0 g o000 =TT 00000068178
RT3 3 0 D6 PGS-2051559 | KUMC-1045 | SM000164406 | 2@iogizozo |- 0 = oo 7>" T U[ 000000569179
EDED1 ED1 o D5 PGS.2051547 | KUMC-23607 | SM000169471 | 20/00/2020 | v oo oo T =TT gpoo0ossatnt
s T FET T -
| EDED2 ED2 0 D5 PGS-2051547 | KUMC-23607 | SM00D169471 | 2mmerozo |~ om0 000000565102
I EDED3 €03 o D5 PGS20S1547 | KUMC-23607 | SMO0D169471 | 28/09/2020 | = @ 0o o pomoe T =1 000000569103
= = 7 TET Op 0 B SInOTyos FET 1T
| EDEDA ED4 0 DS PGS-2081547 | KUMC-23807 | SMOOD169471 | 20/09/2020 i 000000569104
[ EDEDS ED5 0 D5 PGS-2051547 | KUMC-23607 | SM000168471 | 2amareozo | o 0P o b e FEFIT 000000569105
[ EDEDS ED6 0 DB PGS-2051547 | KUMC-23607 | SM00D169471 | 2amoarzozo |\ o - v oo crves =TT pnggo0s69106
MT1 i 1] D5 PGS-2051622 | PAT-000147453 | SMO00157274 wwa_gw__ mTeOREOEET
| wmra | 3 o101 | PG52051622 | PAT-000147453| SMOO0157274 | 2800902020 | | @ o0 et 000 T | 000000569570
w1 1 ) D6 PGS-2051623 | PAT-D00155306 | SMO00164682 | 20i0arz020 | ' oo oo 0" | 000000569572
W 6 0 D6 PGS-2051623 | PAT-D00155306 | SM000164682 | 2aimarzoz0 | 7o oo 8T U | 0D000DS6Y573
JWT 7 0 DB PGS-2051623 | PAT-D00155396 | SMO0D164682 | 29/09/2020 | ' = ' oo '~ | 0ODDDDSG9574

1. Position relative to other samples

2. Position on the plate

K ASSIGNMENT OF BARCODES ACCORDING TO POSITION
\

PGT-A NG STE Coryo &

w3 3 0 D7 PCS-2051623 |PAT-000155395] SM000164682 | 29/09/2020 o 000000569575
JK1 0 D5 PGS-2081624 | PAT-000157525] SM000166742 | 20/08/2020 [ 75 o0 A= ETOUT T T 0D00ODSGSSTT
K2 2 0 05 PGS-2051624_| PAT-000167525| SM000166742 | 2ai0arzop0 [ 7o 1o S0 ETONT T | 000000669578
CCN1 ] 0 D5 PGS-2081625 | PAT-000130345| SM000140891 | osmeigngo | T oe LTBEETEIO T | 0pooons6ase0
CoNA 4 [ 05 PGS-2051625 | PAT-000130345| SM000140891 | 2aiparzozo [ 75 o 20 TONY T | p0ogo0569561
- - S
LAS 5 0 06 PGS-2051626 | PAT-0D0160980| SMOCO169978 | 29/09/2020 i 000000559683
LAG 5 0 06 PGS-2051626 | PAT-000160080| SMOOD169978 | 20/09/2020 | | =11 oo me SO T | 000000569564
LAB 8 0 D& PGS-2051626 | PAT-000160880| SM000169879 | 20mp/2020 [ 70 T o SN0 O T | 000000569585
EB1 1N20-004331 o D5 PGS-2081629 | PAT-000159462| SMOODIGBST2 | 20/08/2020 |  PGT-A per embrya FET 000000569594
ER2 2N20004330 0 05 PGS-2051620 | PAT-0D0159462| SMOOD16B572 | 20/09/2020 |  PGT-A per embryo FET 000000569595
B3 3N20:007835 0 | U6 | PGS-2051629 | PAT-000159462| SMOU016B572 | 29/09/2020 |  PGT-A per embryo FET 000000569596
LFLF11 LF11 0 Ds PGS-2051660 |PAT-000161322| SM000170308 | 20/09/2020 PGT-A per embryo FET D00000SE9855
LFLF4 LF4 1] D7 PGS-2051669 |PAT-000161322| SMO0D170308 29/09/2020 PGT-A per embrye FET Q00000569856
; \ i . . .
NYCNTRL-13 | CNTRL-13 0 D5 PGS-2051000 |PAT-000105741| SM000117252 | 211092020 it vl oddl 000000561702
; } 1 i i |
HNKHNK4 HNK4 ] D6 PGS-2081667 157417| SMO00166636 | 20/00/2020 |  PGT-A per embryo FET 000000569649
LEILB L8 q D5 PGS-2081614 5162771 SMO00164408 | 2gi0@i2pg0 [~ o T e """ oooooossas
LB2LB 218 o D5 PGS 2051614 6162771 SM000164408 | 29meragag [T P - o preee TE T 000000560512
LB3L8 38 o 05 PGS-2051614 6162771 SM000164408 | 20012020 [T P @ o EOBes TETTTT 000000569513
LB4LB 418 0 D5 | PGS20S1614 | 6162771 SMO0D164408 | 200972020 | or oo oo T | 000000569514
L8518 5.8 0 06 PGS-2081614 6162771 SM000164408 | 291092020 [0 7 P 1 © SOWOSTETTTL 00000560515
= = = PR T STy FE T -
LB6LE 6.8 0 D5 PGS-2051614 6162771 SM000164408 | 29/092020 X 000000569516
LB7L8 7LB 0 D5 PGS-2081614 6162771 SM000164408 | 29igizoz0 |70 0 o © eosTETITT 0ngog568517
LBsLs 8.8 0 D5 PGS-2051614 SM000164408 | 200002020 [T m oo g T | 000000569518
LBOLE L8 [} D5 PGS-2051614 SMO0D164408 | 2000012020 | 0 0 0 Cromoe TETTTT pagggos69519
LB10LE 10L8 [ D5 PGS-2051614 SMO00164408 | 2eieizaze [T n o0 reveR TETTTT pongg0sea520
LB11L8 1118 [ D5 PGS-208161d 6162771 SMO0D164408 | 200812020 |0 or o e oos e T 600000568521
LB12L8 128 [} D5 PGS-2081614 6162771 SMOD0164408 | 20082020 |7 - P 0 SO P TR 000000569522
LB13LE 13L8 o D5 PGS-2051614 5162771 SMO0D164408 | 2010812020 [0 P o ¢ S oS TETTTT 000000569523
LB14LE 14LB o D& PGS 2081614 6162771 SMO0D164408 | 20/08/2000 | @ ¢ P o Seas TR 000000669524
LB15L8 158 [ D& PGS5-2051614 8162771 SMO0D184408 | Zaiarz020 |7 P o OO TETIT | 000000569525
- FoTRTpTTT SmoTyos FE T
LB16LE 16L8 o D6 PGS-2081614 6162771 SMODO164408 | 29/09/2020 2 000000669526
LB17LB 17LB 0 D6 PGS-2051614 8162771 SMO00164408 | 20/08/2020 |- 0 o TP RN 000000569527
LB18LE 18LB ] D6 PGS-2081614 5162771 SMOD0164408 | 2maizog [T e e s s TRV T 0nopoos6es2s
LB19LE 1918 o D& PGS-2051614 | 6162771 SMOD0164408 | 2000812020 |' = F o oromos TETT 000000569529
LE20LB 20LB o D6 PGS-2081614 8162771 SM000164408 | 2ar0@ra0z0 [T r e ST TETT | 000000569530
LBz 1B 238 - B PGSZ0STEH STBZTTT SMOD0T64408 | 29/08/2020 |1 = 0 0 SOPOS TETT 000000569531
LE22L8 2218 o D7 PGS-2051614 5162771 SMODD1E4408 | 20/08/2020 | | 1 0P 0 0 cromos PRI | 000000569532
LB23L8 23L8 0 o7 PGS-2051614 5162771 SMOD0164408 | 28/08/2020 | U TP TET T | 000000569533
NETNE NE 0 D5 PGS-2051631 SMO00172333 | 20/0812020 [ or T O TR T 000000569609
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Presentation Notes
Importantly, barcodes are adding directly to the tube received by the clinic. There is no re-labelling or transferring to another tube. The samples are amplified and barcoded in the original tube before being pooled for NGS. 
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RULING OUT SAMPLE SWAPPING

‘ Sample processing and barcoding takes place in the original tubes received from the clinic

The first manual step is the placement of tubes into the processing plate

A plate image is taken at this step to document chain of custody

KG16-GK 16-GK A 30 96 D6 PSE-22Y0147
KG17-GK 17-GK A 3 96 D6 PSE-22Y0147
KG18-GK 18-GK A 32 96 D6 PSE-22Y0147
KG19-GK 19-GK A 33 96 D6 PSE-22Y0147
PM1-MP 1-MP A 34 96 D5 PSE-22Y0194
PM2-MP 2-MP A 35 96 D5 PSE-22Y0194
PM3-MP 3-MP A 36 96 D5 PSE-22Y0194
PM4-MP 4-MP A 37 96 D5 PSE-22Y0194
YA1-AY 1-AY A 38 96 D6 PSE-22Y0195
KN1-NK 1-NK A 39 96 D5 PSE-22Y0193
KN2-NK 2-NK A 40 96 D6 PSE-22Y0193
KA1-KA 1-KA A 41 96 D5 PSE-22Y0220
KA2-KA 2-KA A 42 96 D6 PSE-22Y0220
KA3-KA 3-KA A 43 96 D6 PSE-22Y0220
KA4-KA 4-KA A EES 96 D6 PSE-22Y0220
KB1-KB 1-KB A 45 96 D5 PSE-22Y0226
KB2-KB 2-KB A 46 96 D5 PSE-22Y0226



Presenter Notes
Presentation Notes
How did they identify a sample swap? I want to explain it in detail because once you see how a sample swap can be identified, you can also see more clearly how a sample swap can be ruled out.

Importantly, barcodes are adding directly to the tube received by the clinic. There is no re-labelling or transferring to another tube. The samples are amplified and barcoded in the original tube before being pooled for NGS. Teaching point: sample swaps on the part of the laboratory can be assessed through review of the plate image and work order. When the lab confirms that there was no sample swapping, this is what they have reviewed.


Whole Genome View

\\5 PROFILES AND DIAGNOSTICS

Analysis 1, proband:WOPRE11733-PAT-336304-083094-HW-HW1_v1_e40e2ab8-1e0c-4a54-ad87-7d79ch52688f, WOPRE11733-PAT-336304-083094-

HW-HW1_v1
‘ ’ MAPO=0,205 Productiis Resd Caunt= 91776 Confidance fiter=0.1 Fiker Chain=Chve of Confidends == 0.1 - Germiing - CRVE anly
TEST RESULTS :5 7
Sample Type an 25
m (Biopsy day) s 3 :
25 25
2998255 Trophectoderm (D5) Euploid Female 2 —7 2
15 15
1 L
HwW2 2998255 Trophectoderm (D5) Euploid Female 13 3
Aneuploid: . ! ! ' ) ! ! oo !
HW3 2998255  Trophectoderm (D5) 4 Female

Partial monosomy 4q11g35.2 (138Mb)

Analvsis 2. nrohand:WOPRE11733 PAT 336304 083094 HW HW? w1 e2GfRADT fR46-403F h353-c20eedb2N7ah. WOPRE11733-PAT 336304083094

B -HW2_v1
MAPDI=D,207 Productive Read Count= 5365 Confidance Mber=0.1 Fiker Chan=CHvs of Confidence == 0.1 - Germiine - Chve andy

4.5 43

A

R 39

3 3

25 I 25

: Www*.hwu.anﬁrpﬁ*—#“ﬁw%w 2
O 13 13

1 L

s Iy

Analysis 3, proband:WOPRE11733-PAT-336304-083094-HW-HW3_v1_a%90T7f4f-5e3c-4c35-9d0a-2eTefb6a05a, WOPRE11733-PAT-336304-083094-HW-
HW3_v1

MAPCI=0, 18% Productive Resd Caunt= 102634 Carfidence filter=0,1 Fitar ChairmChys of Corfidence == 0.1 - Gammine - CHYS only

45 45
4 4
s £
E 3
2.5 25
r WWMMW 2
1% La
1 —— L
05 o5
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INTERNAL REVIEW

Incident identified:
2 (1%)

Clear:
180 (93%)

Borderline/suggestive:
11 (6%)




FINGERPRINTING ANALYSIS

Eligibility

Confirmed diagnostic or sex discrepancies where a prenatal or postnatal sample is

available

:L Purpose

O * Allow the laboratory and clinic to evaluating the efficacy of the PGT-A process

®* Provide explanations to patients
/ P ® Limit the possibility of future related or reciprocal errors

® Not commercial testing
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/]
Requirements
O
® Surplus DNA from the PGT-A testing (aka “embryo DNA”)
* DNA samples from the egg and sperm sources, and gestational carrier if applicable
l ® Fetal or postnatal DNA sample
Process
O
®* Embryo DNA is compared to the fetal DNA
/;) ®* Embryo and fetal DNAs are compared to the egg source and sperm source

®* Fetal DNA is compared to other PGT-A samples when applicable
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SNP  short tandem repeat (STR)

| —
GTACTAGACTACTACTACTACTACTGATG...

3 repeats

GTACAAGACTACTACTACTACTACTACTGGTG...

6 repeats

GTACAAGACTACTACTACTACTACTACTACTGGTG...

7 repeats
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WHAT CAN FINGERPRINTING TELL US

Maternity/Paternity Cumulus cell contamination Spontaneous conception

The prenatal sample shows The PGT-A sample is a 100% The pregnancy is a 50% match
the expected maternal and match to the egg source to the transferred embryo.

paternal STR alleles

It is not an identical match to

any other embryo in the
cohort.

Unintended embryo transfer External contamination

The prenatal sample is a 100% The PGT-A sample does not The pregnancy is a genetic
match to another embryo in show the expected maternal match to the transferred
the cohort and paternal markers nor embryo

match the pregnancy

(



COMPARING THE FETUS AND THE EMBRYO

Variable length STR

Fetus and embryo do not match
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Presentation Notes
Maternity confirmed
Paternity confirmed
Fetus is not a match to PGT-A


COMPARING THE FETUS, PATIENT, AND PARTNER f
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Maternity and paternity are consistent
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Maternity confirmed
Paternity confirmed
Fetus is not a match to PGT-A
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COMPARING THE EMBRYO, PATIENT, AND PARTNER

/1 e PCT-A

O

Maternity and paternity are consistent
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Maternity confirmed
Paternity confirmed
Fetus is not a match to PGT-A


COMPARING PATIENT, PARTNER, FETUS, AND EMBRYO

Ruled out

Mosaicism

Contamination, external and maternal

Transfer of an embryo belonging to another patient

Remaining possibilities

Spontaneous conception
Transfer of another embryo belonging to the patient



Presenter Notes
Presentation Notes
Maternity confirmed
Paternity confirmed
Fetus is not a match to PGT-A
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K RESOLUTION - ALL DISCREPANCIES

/\l\ Unintended embryo transfer / Biopsy labeling

8%
O

Spontaneous conception
5%

Cumulus cell contamination
4%

Laboratory diagnostic / clerical error
1%

Laboratory sample swap
1%

Mosaicism
50%
False alarm

31%
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Presentation Notes
Excluding lost to follow up; limitations; false alarm; unresolved
The majority of false alarms are due to screening cases; about a 3rd are due to sex discrepancy cases where fetal sex determination by ultrasound were not confirmed.





SEX DISCREPANCY

The case

Patient had PGT-A testing of a single embryo

Sa
EOCE
HM-1

Trophectoderm (D6) Euploid

She then underwent transfer of her euploid male embryo and became pregnant

She had IUFD at 9 weeks and underwent POC testing. The results were consistent with trisomy 21, FEMALE.
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O

Mosaici

c I H terrimerti
l Unintended embryo transfer

Sample mix up in the laboratory
Misdiagnosis in the laboratory
/;) Spontaneous conception

External contamination




Clinic review

LT
\\; SEX DISCREPANCY

O Single embryo in the cohort; no other embryos remaining in storage

POC utilized SNP technology; maternity consistent

Laboratory review

l Chain of custody reviewed and confirmed

Diagnostics reviewed and confirmed
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M o o
c | H : . x
S | . it ;
Misdi B :

T /;) Spontaneous conception

External contamination




)

O

[] l\)
\\; FINGERPRINTING
POC ' g




\l\»
1\@ POSSIBILITIES




SPONTANEOUS CONCEPTION

Key Points

Spontaneous conception can lead to a PGT-A misdiagnosis

Counseling patients about abstinence around the time of embryo transfer is crucial
More commonly seen with patients who have natural cycles

Sperm can last in the body for several days

Patients may not always be able to accurately recall when they had intercourse



Presenter Notes
Presentation Notes
Case #: 00235500


1\\; DIAGNOSTIC - MOSAIC

The case Test: POC/Tissue Microarray

: : Genotyping Targets: 2695000 Array Type: S
Patient JM transferred a euploid female Pyping Terge ey Type: SNE
embryo, which resulted inla T RIS MICROARRAY RESULT: MOSAIC GAIN OF WHOLE CHROMOSOME 6

i ) ) INTERFRETATION: TEMALE WITH MOSAIC TRISOMY 6
POC microarray showed a 20% mosaic gain

of chromosome 6 arz [hgl9] (2)x3[0,20]

The whole gencme SNF microarray (Reveal) analysis haa identifiad
a female with mosailclam for triscmy 6.The estimated percent mosalcism

is ~20% of cells with trisemy 6. This genomic imbalance is the likely
canse of miscarriage. No admixture of maternal and fetal DNA was noted
in this microarray analysis.

Resolution: Mosaicism

Fingerprinting was completed, confirming a genetic match

between the POC sample and the remaining PGT-A sample.
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Cumulus cell contamination

l Unintended embryo transfer
Sample mix up in the laboratory
Misdiagnosis in the laboratory

/;) Spontaneous conception

External contamination




MOSAICISM

Key Points

Mosaicism is a known limitation of PGT-A testing.

When the prenatal report describes the finding of mosaicism, fingerprinting is not
strictly necessary but can be offered for completeness.

Most patients will elect not to have fingerprinting done when their pregnancy was

reported to be mosaic.
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SEX DISCREPANCY

O The case

Patient had two consecutive male pregnancy losses associated with cystic hygroma and other

congenital anomalies.
Karyotypes were normal, and whole exome sequencing was ordered.

l An X-linked VUS was identified in both pregnancies and carried by the patient.

/p

Patient decided to pursue PGT-M testing for the X-linked VUS.
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& SEX DISCREPANCY

The case

Patient had 4 embryos tested, including two female embryos with non-informative PGT-M results.

PGT-M Results PGT-A Results Sase
¢.107dup, NONO Aneuploidy screening

MNon-informative Normal Female

Carrier Abnormal Female
Normal Abnormal Male

Mon-informative Normal Female

PGT-A for embryo #4 was a clear euploid female.

PGT-M for embryo #4 was non-informative due to a small chrY signal and an unexpected STR allele. The

;2\ variant was not detected.
Embryo #4 was transferred, and the patient became pregnant.

She underwent NIPT testing, which revealed a MALE fetus.
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SEX DISCREPANCY

O The workup

Ultrasound findings were normal, and the patient declined amniocentesis.

The pregnancy was carried to term and an apparently healthy baby boy was born.
The genetic status of the baby remains unknown.

l Chain of custody was confirmed at the clinic and in the laboratory.

/p

Fingerprinting of the PGT-A samples was performed (comparison to the baby was not possible).

Additional peaks not consistent with patient and partner were observed in the PGT sample.
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& SEX DISCREPANCY

The case

Patient had 4 embryos tested, including two female embryos with non-informative PGT-M results.

PGT-M Results PGT-A Results
¢.107dup, NONO Aneuploidy screening

MNon-informative Normal Female

Sex

Carrier Abnormal Female

Normal Abnormal Male

Mon-informative Normal Female

PGT-A for embryo #1 was a clear euploid female.
PGT-M for embryo #1 was non-informative due allele drop out.

;2\ Embryo #1 was rebiopsied and re-tested, resulting in a low-risk ANEUPLOID embryo.

This could be explained by embryonic mosaicism or contamination on the first sample.
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EXTERNAL CONTAMINATION

Key Points

External contamination can lead to a PGT-A misdiagnosis.

PGT-M for sex-linked conditions is essential.

Standard PGT-A by NGS cannot detect contamination. Some newer PGT-A
technologies can detect contamination.
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WHY INVESTIGATE

We owe it to our patients!

A single error can impact multiple embryos
|dentifying the cause can inform proper counseling about recurrence risks what next steps

|dentifying the errors can direct process improvements to mitigate the chance of future errors
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