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Outcome of Preimplantation Genetic Diagnosis for
Chromosome Aneuploidy and Genetic Disease
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Kuk Sun Han, Kuol Hur, Ji Hong Song, Jin Hyun J un’, Dong Mi Minl,
So Yeon Park?, Jong Young Jun, Mi Kyoung Koong, Inn Soo Kang

Department of Obstetrics and Gynecology, Laboratory of Reproductive Biology and Infertility’,
Laboratory of Genetics™, Samsung Cheil Hospital, Sungkyunkwan University School of Medicine

Objectives: Chromosome aneuploidy is associated with recurrent abortion and congenital anomaly
and genetic diseases occur repeatedly in the specific families. Preimplantation genetic diagnosis (PGD)
can prevent aneuploidy or genetic disease by selecting normal embryos before implantation and is an
alternative to prenatal diagnosis. The aim of this study is to assess the outcome of PGD cycles by using
FISH or PCR, and to determine the clinical usefulness and values in patients with risk of chromosomal
aneuploidy or genetic disease.

Materials and Methods: From 1995 to Apr. 2001, a total of 108 PGD cycles in 65 patients with
poor reproductive outcome were analyzed. The indications of PGD were translocation (n=49), inversion
(n=2), aneuploidy screening (n=7), Duchenne muscular dystrophy (n=5) and spinal muscular atrophy
(n=2). PGD was applied due to the history of recurrent abortion, previous birth of affected child or risk
of aneuploidy related to sex chromosome aneuploidy or old age. Blastomere biopsy was performed in
6~10 cell stage embryo after IVF with ICSI. In the single blastomere, chromosome aneuploidy was
diagnosed by using FISH and PCR was performed for the diagnosis of exon deletion in DMD or SMA.

Results: The FISH or PCR amplification was successful in 94.3% of biopsied blastomeres. The rate
of transferable balanced embryos was 24.0% in the chromosome translocation and inversion, 57.1% for
the DMD and SMA, and 28.8% for the aneuploidy screening. Overall hCG positive rate per transfer
was 17.8% (18/101) and clinical pregnancy rate was 13.9% (14/101) (11 term pregnancy, 3 abortion,
and 4 biochemical pregnancy). The clinical pregnancy rate of translocation and inversion was 12.9%
(11/85) and abortion rate was 27.3% (3/11). In the DMD and SMA, the clinical pregnancy rate was
33.3% (3/9) and all delivered at term. The PGD results were confirmed by amniocentesis and were
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correct. When the embryos developed to compaction or morula, the pregnancy rate was higher (32%)
than that of the cases without compaction (7.2%, p<0.01).

Conclusions: PGD by using FISH or PCR is useful to get normal pregnancy by reducing spontaneous
abortion associated with chromosome aneuploidy in the patients with structural chromosome aberration
or risk of aneuploidy and can prevent genetic disease prior to implantation.
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Table 1. Reasons for PGD (Preimplantation Genetic
Diagnosis)

N

RSA 43

RSA-+affected baby or TOP 4

Affected baby 7

TOP due to anomaly 5

Aneuploidy screening 6

Total 65

RSA : recurrent spontaneous abortion,

TOP : termination of pregnancy
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Table 2. Indications for PGD

N Cycles
Reciprocal translocation 39 69
Male 20
Female 19
Robertsonian translocation 10 19
Male 0
Female 10
Inversion 2 3
DMD 5 7
SMA 2 2
Aneuploidy screening 7 8
Old age 3
Sex chromosome mosaic 4
Total 65 108
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Figure 1. FISH signal in balanced and unbalanced embryo of translocation. (A) balanced embryo of patients with
46,XX,t(14;18)(q11.2;q21.2). Two green signals for chromosome 10 (CEP 10), 2 orange signals for chromosome 14q
(TelVysion 14q) and 2 aqua signals for chromosome 18 (CEP 18). (B) unbalanced embryo of patient with 46,XY,t
(7,16)(q22;q22). Two green signals for chromosome 7 (CEP 7), 1 orange signal (white arrow) for chromosome 16
(TelVysion 16q) and 2 aqua signals for chromosome 18 (CEP 18).
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Table 3. Results of PGD cycles

talocaion pansioouton IMerson DM swA  {EREE

No. of patients 39 10 2 5 2 7
No. of cycles 69 19 7 2 8
No. of transfer 65 18 2 7 2 7
No. of oocytes 1173 269 61 140 45 161
No. of fertilized oocytes 804 148 49 94 27 113
No. of successfully biopsied embryos 732 146 31 81 19 87
No. of diagnosed embryos 697 142 31 67 17 80
Rate of normal embryos (%) 23.0% 24.6% 45.2% 59.7% 47.1% 28.8%
Mean No. of ET* 23102 1.9%03 45%+05  34%07  40%00 3305
Positive hCG 11 3 1 2 1 0
Clinical PR (%)

per cycle 11.6% (8/69) 10.5% (2/19) 33.3% (1/3) 28.6% (2/7) 50.0%(1/2) O

per ET

per patient

12.3% (8/65) 11.1% (2/18) 50.0% (1/2) 28.6% (2/7) 50.0% (1/2) 0
20.5% (8/39) 20.0% (2/10) 50.0% (1/2) 40.0% (2/5) 50.0% (1/2) 0

*: meantSE, ET : embryo transfer, PR : pregnancy rate
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Table 4. Confirmation of pregnancy outcome of PGD

Patients Confirmation with amniocentesis Outcome
Reciprocal translocation
46,XY 1(1;2)(q31;p23) Biochemical
46,XX %(2;22)(q14.3;,q13) 46,XY,42;22){q14.2;,q13.3) Term
46,XY 1(6;11)(q23;p13) Biochemical
46,XY,1(Y;15)(q12;pl1) NA Abortion (anembryonic pregnancy)
46,XX1(12;19)(q12;p11) 46,XX,%12;19) (q12;913.3) Term
46,XX.4(5;15)q22;926) 46,XX Term
46, XY 1(7;16)q22;922) 45 X0" Abortion
46,XY,4(6;7)q25.2,921.3) 46,XX Term
46,XX,1(12;13)q21.2,932) Biochemical
46,XY 49;17)(q21;p11.2) 46 XY Term
46, XX M(11;22)(q23,q11) 47, XX +der(22)6(11;22)(g23;91 1)  Abortion
Robertsonian translocation
45 XX der(13;14)q10;q10) 45 XX der(13;14) Term
45,XX der(13;14)(q10;q10) 45 XX der(13;14) (q10;,q10) Term
45 XX der(15;21)(q10;q10) Biochemical
Inversion
46,XX,inv(9)(pl1g13)! 46 XX Term
DMD 46,XX, normal for DMD Term
DMD 46,XX, normal for DMD Term
SMA 46,XX, normal for SMA Term

DMD : Duchenne Muscular Dystrophy, SMA : Spinal Muscular Atrophy (diagnosed by PCR for exon 7, 8 of SMN},
NA : not available, *: karyotyping in abortus, **: misdiagnosis, possibly due to 3 : 1 segregation, ': RSA more than 3

times

Table 5. Outcome of PGD according to the embryo
development at transfer

Compaction No
or morula compaction
Cycles 25 83
ET cycles 24 77
Positive hCG 9 9
Clinical pregnancy 8§ 6
Clinical PR (%)ET  33.3%"(8/24) 7.8% (6/77)
*: p<0.01
Fojg e, 1o ghel 8 &1, 34 &
Aol Hol AAE oz o) F/F A Y&
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