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Preimplantation Genetic Diagnosis for Aneuploidy Screening in
Patients with Poor Reproductive Outcome
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In Ok Song', Jin Hyun Jun?, So Yeon Park®, Mi Kyoung Koong', Inn Soo Kang'
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Objectives: The risk of aneuploidies of embryos increases in advanced maternal age or parental karyotype abnormality
and it results in poor reproductive outcomes such as recurrent spontaneous abortion (RSA) or repeated implantation
failure (RIF). Preimplantation genetic diagnosis for aneuploidy screening (PGD-AS) can be applied for better ART outcome
by selecting chromosomally normal embryos. The aim of this study is to evaluate the clinical outcome of PGD-AS and
which group can get much benefit from PGD-AS among the patients expected to have poor reproductive outcome.
Methods: In 42 patients, 77 PGD cycles were performed for aneuploidy screening. Patients were allocated to 3 groups
according to the indication of PGD-AS: group I-patients with old age (=37) and RIF more than 3 times (n=11, mean
age=42.2 yrs.), group Il-patients with RSA (= 3 times) associated with aneuploid pregnancy (n=19, mean age=38.9
yrs.), group lll-parental sex chromosome abnormality or mosaicism (n=18, mean age=29.6 yrs.) including Turner
syndrome, Klinefelter syndrome and 47,XYY. PGD was performed by using FISH for chromosome 13, 16, 18, 21, X
and Y in group | and Il, and chromosome X, Y and 18 (or 17) in group Ill.

Results: Blastomere biopsy was successful in 530 embryos and FISH efficiency was 92.3%. The proportions of
transferable embryos in each group were 32.5+17.5%, 23.0+21.7% and 52.6129.2% (mean & SD), respectively,
showing higher normal rate in group Ill (group Il vs. lll, p<0.05). The numbers of transferred embryos in each group
were 3.9£1.5, 1.9+1.1 and 3.1+1.4 (mean £ SD), respectively. The clinical pregnancy rates per transfer was 0%,
30.0% and 20.0%, and it was significantly higher in group Il (group 1 vs. group II, p<0.05). The overall pregnancy rate
per transfer was 19.6% (10/51) and the spontaneous abortion rate was 20% (2/10) of which karyotypes were euploid.
Nine healthy babies (one twin pregnancy) were born with normal karyotype confirmed on amniocentesis.

Conclusion: Our data suggests that PGD-AS provides advantages in patients with RSA associated with aneuploidy or
sex chromosome abnormality, decreasing abortion rate and increasing ongoing pregnancy rate. It is not likely to be
beneficial in RIF group due to other detrimental factors involved in implantation.
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Figure 1. FISH signals in the blastomeres in preimplantation genetic diagnosis for aneuploidy screening.
A) Euploidy embryo showing two green signals for chromosome 13 (LSI 13), two aqua signals for 18 (CEP 18), two
orange signals for 21(LSI 21), two green/orange signals for 16 (CEP 16 green/orange), one orange/aqua signal for X
(CEP X orange/aqua), and one green/aqua signal for Y (CEP Y green/aqua).
B) Abnormal embryo showing FISH signals of one green signal for chromosome 13, one aqua signal for 18, one orange
signal for 21, one green/orange signal for 16, and one orange/aqua signal for X, indicating monoploidy.
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Table 1. Results of preimplantation genetic diagnosis for aneuploidy screening

Group | Group Il Group Il
No. of patients 6 20 16
Age 42.213.6 39.6+3.6 30.8+34"
No. of cycles 11 41 25
No. of transfer cycles 11 20 20
Transferable embryo rate (%) 325£175 23.01£21.7 52.6+29.2
No. of transferred embryo 39+15 19+1.1 3.1+14
Clinical PR (%) per transfer 0(0/11) 30.0° (6/20) 20.0 (4/20)
Implantation rate (%) 0 (0/43) 21.6"(8/37) 6.0 (4/62)
Abortion rate (%) 0 33.3(2/ 6) 0
Delivery rate (%) per transfer 0(0/11) 20.0 (4/20) 20.0 (4/20)

Values are mean &= SD. RP: pregnancy rate. *: p<0.05
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Table 2. Confirmation of pregnancy outcome of preim-
plantation genetic diagnosis for aneuploidy screening

Case Age Indication

Outcome Karyotyping

1

2
3
4
5

9

10

36 RSA

42 RSA

38 RSA

38 RSA

38 RSA

36 RSA

24 47 XXY

29 47 XXY

33 47 XXY
Turner

38 mosaic

Term delivery  46,XY
Term delivery  46,XY
Miscarriage 46, XX
Miscarriage 46,XX"
Term delivery  46,XX

Term delivery,  46,XX and
twin 46,XY

Term delivery  46,XY
Term delivery  46,XX

Term delivery ~ Not done

Term delivery  46,XX

RSA: recurrent spontaneous abortion.
*: karyotyping of abortus, 2 miscarriages in the same
patient.
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SELELE

S ®: o] QA ol FAe YAt ik} Bisn o)t meolit Rie] 4
A ool gl A% 1 1ol F7hEel G4 kel wkE Agas) B R JuAr
g 2@ QA ol5Ael tE HPH FAATE A4 GAAE 2 ol AHow
N F Qom ouF BAEAA AT 4gH 5 AUtk olo] AMA o)Al D
A AR Q4H AN dolna ofwd BAEAN MY T EEHS DS S At
X sroyiix shick

QIEHH: 2 429 9] BAJolA] 775719 A ool didk A XIS AldEIh
S ASFol wt Al O E URFo] Al 172 374 o]Ato|n 33 o)Ak mkE ZAbAsS
Bel 7% (114, HF o] 42.24), Al 27-& 33] o]Ake] HFHA FAF o] F 13 ol I
Al o]FAdS Bl A% (194, H o] 38.94), Al 372 EY STFwolu FERIFE S5,
ATXYY 5 AGAA oot EAOAIES 7k SASIT) (18¢l, S o] 29.6A). 23
FAZR S A1 27 A= 13, 16, 18, 21, X, YA A o] 3t FISHE, A 37oA= X, Y 2
18 = 17H AAA | gk FISHE Al3sk3ich

A 1k = 530709 wiololl A B Aol b5kl FISH Ak G842 923%3ith A4k |y
o}o] H|&-L 7} ol A 32.5+17.5%, 23.0+21.7%, 2 52.6£29.2% (mean £ SD)A L A 370l A]
FrolshAl =Tt (group 11 vs. 1, p<0.05). Hjo} o] Al 515E7]o| A A|3sle] on o]2]= njjo}e]
S 47 39415, 1.9+1.1 2 31+1470 (mean + SD)FTE I JAELS 7+ FollA 0%,
30.0% % 20.0%= A 2ol A FolslAl =%t (p<0.05). HA| A9l AAE&-LS 19.6% (10/51)R L
AAAFAES 20% (211009001 A A9-9] GAAIE Fodol ATt Ao} 1dE Elste] F
91 o] ot 2AEN e, AR A dAA dFHS F1sglh
2 J

2 Qa8 olgel tig B Uz QA ol R4 BeE Bk JAd)
e SRl F83 ol 8F F Qow, 53 ol44T BAR FTA Faelt 4A
A ool FaAel glom, W Al Hael BsE e gelse] BH9l
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