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MDPGD (Preimplantation Genetic Diagnosis)
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(1) PGD (Preimplantation Genetic Diagnosis)

} BEDERATZHE
(@ PGS (Preimplantation Genetic Screening) }
=PGT-A

(1) PGT-A: Preimplantation genetic testing for aneuploidy
ERAIIZEBEAEHERE
PGT (Preimplantation genetic testing)
EEEHEEDREOHLAZAELS (2) PGT-M: PGT for monogenic/single gene defects
D=8 D BT A FE DDNARRAT ARRIE—RETRINRE
(3) PGT-SR: PGT for structural rearrangements
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Zegers—Hochschild F. et al., The International Glossary on Infertility and Fertility Care, 201[7. Fertil Steril. 2017 iep;108(3):393—406.
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PGT-AD % R EEERITHS H N (FISHE, meta-analysis) |

PGS Control
Study or Subgroup  Events Total Events Total Weight Risk Difference Risk Difference, 95% ClI
— b 3
= s 2 1 M-H, Fixed, 95% CI ﬁ
Staessen 2004 21 199 29 190 36.6% -0.05[-0.11,0.02]
Mastenbroek 2007 49 206 71 202 384% -0.11[-0.20,-0.03] -
(=] S —
[ kAR ] Hardarson 2008" 3 5 10 53 103% -0.14[-0.26,-0.01) ——
Schoolcraft 2008 16 32 16 30 58% -0.03 [-0.28, 0.22] —
Debrock 2009 6 44 10 50 88% -0.06 [-0.21, 0.09] T
Subtotal (95% CI) 537 525 100.0%  -0.08 [-0.13, -0.03] &
PGT-AI FATCI X
%I] Bk ﬁ:’l‘?& =L laessen Zuus 3 1 31U 39.0% VW V.14, U.14] s
TEAER -;I— Jansen 2008° 20 55 27 46 333% -022[-0.41,-003) ——
l EFED l Meyer 2009* 6 23 15 24 269% -0.36[-0.63,-0.10) T & -
= H:k EE@ {Subtotal (95% Cl) 198 190 100.0% 0.17 [-0.39, 0.04] oS
Total events 63 (32%) 79 (42%)

Heterogeneity: Tau? = 0.03; Chi* = 8.27, df = 2 (P = 0.02); P = 76%

Test for overall effect: Z=1.56 (P =0.12)

TI%EE’FEEUJ@J

[ H| Bk HE FR [ slockeel 2008 72 26 67 1000%
Subtotal (95% Cl) 72 67 100.0%
Total events 15 (21%) 26 (39%)

Heterogeneity: Not applicable
Test for overall effect: Z=2.35 (P = 0.02)

M-H, Fixed, 95% CI

-0.18[-0.33, -0.03]
-0.18 [-0.33, -0.03]
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Favours Control

025 05
Favours PGS

*1: 35 LLE
*x2: IE BT 39mKRimaLE

Mastenbroek S. et EI., Hum Reprod Update. 2011 JuI]Aug;17(4):454—66.
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SR PGT-AEART kS aCGH,

90.0% TE biopsy,
80.0% cryo ET
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60.0% t t §
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20.0%
10.0%
0.0% : .
<34 35-37 38-40 41-42 =43
Patient Age Groups
SART 2013 National Avg === PGT-A group = No PGT-A group

SART: Society for Assisted Reproduction Technology (in United States)

Whitney JB. et a[, J Assist Reprod Genet. 2016 }Iov;33(11):1507-13.’&%&[:14513?,
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RIAEREIZNT BPGT-AOFE Ak

Parameter IVF/IPGS {n = 158 attempl:s} IVF/No PGS {n = 40 attempts} P-Value
Maternal age (year) 3? 3 + 3 9 3? 6+ 4. 3 0.67
No. ococytes per cycle 6.6 + 85 11.9+79 0.003°
No. 2PN embryos per cycle 9.8+ 55 56 +5.0 <0.001°
MNo. Blastocysts per cycle 57+32 1.7 +23 <0.001°
Clinical pregnancy rate® n (%) 72 (46) 16 (40) 0.60

L

1 — —

PGT-AZTA TGS XRETELIZE %)

( A laIJiLlE o

Mean no. surplus embryos, cumulative per patient 22+126 3.0+ 46

Data are mean + S0 unless stated otherwise.
*Rate calculated per attempt, defined previously.

bRate calculated per pregnancy.
“Statistically significant for P << 0.05, unpaired two-tailed Student's t test. a C G H y
“Statistically significant for P < 0.05, Fisher's exact test. T E b \

- . . I0PS
CM: clinical miscarriage p y’

BELES AL LEORE (TIRE6~2058) . 37.15 cryo ET

Murugappan G. et a[, Hum Reprod. 2016 ALL;31(8)Z1668—74.
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(Euploid single embryo transfer (SET) vs. unscreened SET)

$500
] 0 unscreened SET
2 3 4 5 6 7 8 9 10 11 12
($500)
£ ($1,000) NGS

FH . /\/ TF h’innc\/
PGT-AlIZIEA2ELL EHHIERITERE
HIE T 5

($3,000)

2%
IURRAVN ERERD . FERFEINEAHOE TOIR—MEEZRBIELI-CEICEDBR T OLT b,

EENBHERWUSS): DPGT-A (TEAEH: $1,000. PGT-ANNGS)/BE: $150)
Q#FEEITFEHE: $1,050
QREFEfE: $1,000
@ FEFE R AR FEHE B HA: $3,812
BD&C : $1,304

Neal SA. et aI[ Fertil Steril. 2018 0011 10(5):896-904. %+ & [Z{ERK
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| Routine Gonadotropin Stimulation and Follicular Aspiration ]

{

Routine Care

O
§8(C)> oyt ry, ICS,
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@ @

selection of the two best
embryos for transfer
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" selected for biopsy and the
@ @ other as control.

Control Biopsy Biopsy saved for future analysis

¥
Transfer

= Transfer of both embryos
@ @ prior to any analysis of the
biopsy specimen

|

If implantation occurs, maternal serum sampling
for DNA Fingerprinting to identify which embryo implanted

3

i

@ 10

39% relative

reduction

7 E|EARE - i fa
m ARIEEREE w EEEREE
TE4AE : 4~5#f2

Scott RT. et a[ Fertil Steril. 2013 S]p;100(3):624—30.’&%&(:1’!55}5




Table | Concordance oftrophectoderm DNA and cell-

EEKRPDcell free DNAIZKSERATEZZHT (NGS;E) free DNA (N = 56).

Day-5 blastocyst Sample Trophectoderm DNA  Cell-free DNA
Concordances

O Aneuploid-mosaic

R CLed40t  —15 XY —15mos XY

CL660" =21 XY —2Imos XY

W{( Trophectoderm biopsy Spent culture media cL838 _4XY —4rmos XYY
L4 (4-6 cells) (20 i)
/’(< N = GA N = 56 Aneuploid-complementary

iﬁ%&’é%b\f—PGT AITFEEAMEL

NGS CL696™*  +15 XY —15mos XX
CL842%* —11 =13 XX +11 +13 XX
Trophectoderm DNA versus cell-free DNA CL852 *  —|5 XX +15 XX

Aneuploid-complex

_ﬁ$ 30 4% | | CL7I0**  +16 19 XX —1 416 XX
Partial maternal

Full maternal . . +
Concordances cohtamination corEamibation Non-informative CL750 +16 =22 XY +3 +4+5 +6 —14p =22 XX
(N=17) (N=17) (N=17) (N=5) CL776%* +14 =22 XY —Ip +20 +22 XX
| CL850** —16 XY =16 =17 XX

Mosaic Complementary Complex Aneuploid/aneuploid (L1870 +2-21 +22 XY —42mos XX

(N=3) (N =6) (N=5) (N=3) Aneuploid-aneuploid
CL628%  +6-20XX +10 X0
CL700%* +13gXX +19-22 XX
CL836™*  +17mos+22 XY +16 +20q XX

Vera—Rodriguez M. et al., Hum Reprod. 2018 Apr 1;33(4):745-756.



RafRpE i th M cell free DNAIZ L ABERBIZET (NGS:E)

R R % 2 FAULN -PGT-AIZFF E HAMELY

RE vc IC AA fm N9 (A/1N) ] 2N NO%4 (/1N) 2N NO% (/1N

TELICMIZ W9 LE—EL 7Y

BF: RRLAZ&R ., TE: RE/NHL, ICM: NERH AL R

T3uiko O. et al., Fertil Steril. 2018 Jun;109(6):1127-34.



QEYTAVIRDERY TN~ #HIE LR REE (TE) DES AU 3

Embryo 2 Embryo 3 '

#) HA T
| et el | ey " ‘ EESERE  4/14 (28.6%) ‘

VI LR CEH A U RICAZHERA

""‘) ". ... ‘-‘ IEEEERE  643/1,547 (41.6%)
"‘ “‘ “ "‘ EHMERE  634/1,547 (40.9%)

EH AU 270/1.547 (17.5%)

EHEHEDIE
~20%: IEfSH4E
20~80%: EHF A%
80%~ : E4E

O EfEHt _
® BN BN RYIME(E/VZ—) ZHESR R 3654 (28 4788)
® VEEDREEANRHIE (M) US—) TE biopey, NGSI=CRET

O 2BEULDRBANEHE
O B cEd FHMWITS—I2&5) Mertzanidou A. et al., Hum Reprod. 2013 Jan;28(1):256-64

Nakhuda G. et al., Fertil Steril. 2018 May;109(5):857-65.
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Type Type 1 Type 2 Type 3 Type 4 Type S

Lo e

~ IOM#£TE

. &

LTS
Percentage 28% 3% 7% ]
Number 8 | | 2 | | 2
TE ploidy Euploid | |AneuEloid| | Mosaic . l EuEImd | 1 Mosalc ‘ _ 1 Mosaic ‘
ICM ploidy Euploid |Aneuploid| Mosaic I Mosaic I Euploid Aneuploid
Confined No | No | No | Yes |

mosaicism

“\ “‘N ™ 3 Aneuploid lineage ] [m Euploid lineage ] [ l& Mosaic (mixture of aneuploid and diploid Ilneages)]

NGS,i
xR IEAZRS  ICM grading > BMDTE grading > C

Chuang TH. et al., Mol Hum Reprod. 2018 Oct 27.& Yk}



QEHFAIVREDOBYFZN~EF A VD IHE (E— L aFEHE)

Patient No. Chromosomal Constitution Mosaicism| Karyotype:: Clinical Outcome
percent

1 arr(4)x1,(10)x1 40 46,XX Baby healthy at birth

2 arr(6)x1,(15)x1 50 46,XX Baby healthy at birth

3 arr(2)x1 40 46,XX Baby healthy at birth

4 arr(2)x1 35 46,XY Baby healthy at birth

EHAHOIEDIZHET1845| 645 TEE IR ANE
Y (W=

aCGH,
TE biopsy

11 arr 9p21.2q34.3(26,609,645-140,499,771)x3
12 arr(15)x3
13 arr(18)x1
14 arr(18)x1
15 arr(18)x1
16 arr(4)x1
17 arr(5)x3
18 arr 10921.3q26.3(67,216,644-134,326,648)x3

45
30
50
50
40
50
40
50

NA
NA
NA
MNA
NA
NA
NA
NA

(%)

Biochemical pregnancyf
No pregnancy
No pregnancy
No pregnancy
No pregnancy
MNo pregnancy
No pregnancy
No pregnancy

18 women for whom IVF had resulted in no euploid embryos.
Blastocyst, aCGH NA: not available. BE - HEREICELS

Greco E. et aI.[N Engl J Med. 2015 No} 19;373(21):2089-90.




QEHFAIBEOBMYEN~EF A VEES S UR M DEI S L7 RE

EREMEOINEG0) B FKE(n) pliE

EHAURETHLEBH  =3FELE 20-40 17 12% (2) NS
>40-80 4 0% (0)

27858 20-40 22 41% (9) NS
>40-80 7 57% (4)

EHAODIESE AR E/IZI— 20-40 28 50% (14) NS
>40-80 6 33% (2)

PASEy oW v A 2N—AN AR (11) T

> 7Y B2 580
%ﬂ«r’Nﬁzr‘li#r&Lw = u:m
11858 (22 6BF) 20-40 56% (25) 059

3$E¢EL,LJ:0>%47°‘4’7($$EF l BEhod &
FERLERENMET I 5

14828 54 50% (27)
1% EI’J 39 41% (16)
BEdoLaEAy _ 1185 93 46% (43) <.005
27858 29 45% (13)
= 3FE5E 21 10% (2)
=X 143 41% (58)

NGS, TE biopsy Munné S. et {I., Fertil Steril. 2017 J:];108(1):62—71.’E’E;&(:1’EE‘Z




QEHAUEORY#ELN~PGDISO AR

Preimplantation Genetic Diagnosis International Society (PGDIS) (2016)

Suggested guidelines to prioritize mosaic embryos for transfer

DEHYA9E/)=— (mosaic euploid/monosomy) : $§$|_(45 Xz [f&<)

B EB/VEI—DREILDVGEL, FDIFEAEDAE5X, T

w21 '/IS—DDH B, )

QEYA IR )IVEZ—(H—DELEBART) T:EHFAIDLARN)LEE @WE*E’E%J%LTWL
1 FEHERIRER)YS—:1. 3.4 5 6,8 9 10, 11, 12, 17, 19, 20, 22 Lk X YZBIK

2R EMEFAVI— (14, 15T LA IK: Prader—WllllJ"_ﬂﬁE 3

AngelmanfE{ZE$) & FERNAG

BEREARSIZEETANIVI— (2, 7, 16BLBR)IIELRIBREEZTITS
S.AFRRELM)VYE—(13, 18, 21FBLEWN) TRLEBXRIELETTITS

PGDIS POSITION STATEMENT ON CHROMOSOME MOSAICISM AND
PREIMPLANTATION ANEUPLOIDY TESTING AT THE BLASTOCYST STAGE.
PGDIS Newsletter, July 19, 2016
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R4 — 5 2%k I|| :::.:::z..~.=:=a£s=23z:=n=‘z=||||.. -
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 |l 32 33 34 35 36 37 38 39 40 41 4

TE biopsy,
ARTiEE%No.

R+ —BRF

Munné S. et a[, Hum Reprod. 2017 Ar} 1;32(4):743-49.
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@ HIE D IEFEH

47.8% IE = 3014
50 N EH4E
39.1% |-‘ EH AU

ARTHEEX BRI CEM MR, E (VK EIC
REGELHS

LY. 2130

JR[EA 7 (Dﬂé&ﬂ%ﬂdz‘& i“%hﬂ* ERAE.
FIEEEFE)

25.4=+3.1 4794246 18.1+21.0 34.0+21.7 ~7 Ol
7 25.3+2.4 52.1+27.7 18.1+19.0 29.9+26.6
8 24.0+2.0 50.4+21.6 17.5+10.7 3224198
9 253 % 0.4 =+ 9L 12. EEAR
0=0.005 0=0.169 £=0.018

McCulloh DH. et 4l., Fertil Steril. 2016 O¢t:106(3):e156-7. %2t & (Z/E L
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Human Repreduction, Vol.19, No.9 pp. 1968=1977, 2014

Advanced

5~61’,‘?EH#0)IL.\$E

Access publication an

Juby 3, 2004 doi: [0 1093 /humrep/deu | &5 20 1 4 I_

human
ORIGINAL ARTICLE Psychology and counselling

Cognitive and psychomotor
development of 5- to 6-year-old

2|29 BPGTDE

BB

=
=

\\\
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CDC: Centers for Disease Control and Prevention, SART: Society for Assisted Reproduction Technologies

ICMART: International Committee for Monitoring Assisted Reproductive Technologies
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