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Comparative genomic hybridization for
molecular cytogenetic analysis of solid
tumors
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Comparative Genetic Hybridization (CGH)
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A Pregnancies from biopsied human
preimplantationembryos sexed by-3pecific DNA
amplification. Handysideet al. 1990, Nature
344:768)

A The first report on polar body biopsy, transfer of
the embryo and achieving pregnand&ie(linskyet

a

AT
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, 1990 HunReprod 1990, 7:826)
ne first report ofaneuploidytesting Munne et

. 1995 Am DbstetGynecoll 72:1191)



m

t oh PED)hP/ ’

A First live birth foIIowanIastocystbmpsy and PGD
analysis. (De Boer et al. 2002prodBiomed Online

4:35)

A First clinical application of comparative genomic

(Well

nybridization and polar body testing for
oreimplantationgenetic diagnosis atneuploidy

s et al 200Fertil Steril 78:543)

A The firstpreimplantationHLA matching for steroell

trans
2004

nlantation to an affected sibliny/érlinskyet al
JAMA, 291:2079)

A Prof.

_auferat the Hadassah Medical Center In

Jerusalem reported on a viable pregnancy achieved |
a woman who carries the defective BRCAZ2 genes

after

In-Vitro Fertilized Embryos were tested and

Implanted. Gaget al 2009 Prenatal Diagnosis)



PGD

A N Engl J Med. 1992 Sep 24:327(13):951

A Birth of a normal girl after in vitro fertilization and
preimplantation diagnostic testing for cystic
fibrosis.

A Handyside AH
A Lesko JG

A Tarin J,J

A Winston RM
A Hughes MR
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Figure 3: Storing of positions, polar body biopsy
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Human Molecular Genetics
Volume 2, Number 8
Pp. 11831185

A Detection of aneuploidy and chromosomal
mosaicism in human embryos during
preimplantation sex determination by
fluorescentin situ hybridisation, (FISH)

Joy D.A. Delhantet al.



http://hmg.oxfordjournals.org/
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FISH on a blastomere
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The NEW ENGLAN D
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JULY 5, 2007 VOL, 357 NO.1

In Vitro Fertilization with Preimplantation Genetic Screening

Sebastiaan Mastenbroek, M.Sc., Moniek Twisk, M.D., Jannie van Echten-Arends, Ph.D.,
Birgit Sikkema-Raddatz, Ph.D., Johanna C. Korevaar, Ph.D., Harold R. Verhoeve, M.D., Niels E.A. Vogel, M.D,

CONCLUSIONS

Preimplantation genetic screening did not increase but Instead significantly reduced the

rates of ongoing pregnancies and live births after IVF In women of advanced matemal
age. (Current Controlled Trials number, ISRCTN76355836,
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Preimplantation aneuploidy testing for infertile
natients of advanced maternal age: a randomized
rospective trial

William B. Schoolcraft, M.D.," Mandy G. Katz-Jaffe, Ph.D.," John Stevens, B.S.," Mary Rawlins, B.S.,"
and Santiago Munne, Ph.D.

OnCsIonS): Premplantation anploidytsting does ot appearo tatisicalysomfcanly improve oucome

parameters 1 nfrtle AMA patient; however, a trend foward  decrease I the sp)nldneousd 0ron rae Wil
1 Subsequent hher delvery rate was observed, (Ferl dteril® 2008 I H- M. ©2008 by American dociely o
Reoroductve Meduene,

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHH



= - Vil I7. No 2, JO0D8E 204795 Beproductive BloMedicime Onfine; www rbmorlioe com/ Arnicle 3677 om web 25 Fume 2008

Why PGD for aneuploidy should benefit reproductive outcome in poor
prognosis [VF patients

To the Editor

Xthere seemsto be actually no controversyover the
iInadvisability of aneuploid embryo transfer, the major
Issue being the safety and reliability of aneuploidy
testing, which will no doubt be further improvedin the
nearfuture.

Anver Kuliev, Yury Verlinsky
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@nline - Vol 12, No 3. 2006 334-339 Reproductive BioMedicine Online ; www.rbmonline com/Article/1947 on web 25 January 2006

Article

Which patients with recurrent implantation
failure after IVF benefit from PGD for
aneuploidy screening?

Peter Platteau obtained his Certificate of Completion of Specialist Training (CCST) in
Obstetrics and Gynaescology at the University of Newcastle-upon-Tyne in England. For the
past 6 years he has been a consultant in reproductive medicine at the Vrije Universiteit
Brussel in Belgium. He is known as an author in many international medical books and
journals; he has been and is co- and head investigator of different International clinical
trials, organizer of international workshops and has been an invited speaker at several
international conferences.

Dr Peter Platteau
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Table 1. Charactenistics of the overall group of patients, sitmulation
and fluorescence in-situ hybridization results [values are means

+ 5D and (range)].

Characteristic

121 patients

Mean age (yvears)

Mean no. of reatment cycles

Mean no. of COC

Mean no. of MII

Mean no. of 2PN

Mean cleavage rate (no. of biopsied
embrvos/mo. of 2PN)%

Mean no. of embrvos biopsied with result
[total no. embryos]

Mean no. of embryos transferred

[total no. embryos]

Embryo transfer rate %% [total no. patients]
Aneuploidy® rate %o

Climical pregnancy rate/ET (%)

Ongoing pregnancy rate/ET (%)

Live barth rate/ET (%)

Implantation rate (%)

Miscarmiage rate (%)

Mulaple pregnancy rate (%)

COC = cumnlus—oocyvie complex.
iFor 17 of the 27 padents, all embryos were abmormal

324 %25 (25-36)
54+21(3-12)

145 6.3 (2-37)

123 56 (2-31)

92 +51(1-28)

TJe.7 x£21.1 (16.6-100)

6.7 43 (0-21)[827]

1.7+ 1.2(0-5) [207]

195 335
6.6
233 (CTr

"Details of the tvpes of abnormalities identified are already published (Staessen er al_, 2004).

Precnancy nuumbers are shiown in pareniheses.
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Table 2. Literature review of studies on patients with recurrent IVF failure (RIF).

Study Defimition No.of No.of No.of Abnor- Implantation  Miscarriage
of RIF cycles  probes  cells mality rate (%) rate (%)
biopsied  rate %
(ianaroli =3 failed eyeles 27 0/9 1 540 | 250 | 17.3 20.0
etal. 1999 and age not
available
Kahraman =5 failed cycles 23 5 1 4321 304 N/A N/A
et al. 2000 and <36 vears
Voullaire =3 failed eycles 14 CGH 1 61.0] N/A N/A N/A
etal. 2002 ot =10 embryos
transferred and
<37 vears
Pehlivan =3 falled cycles 32 7 2 6541 407 24.6 0.1
etal. 2003 and < 37 years
Munné =2 failed cyeles 34 30/12 1 69.0 \ NA 14.3 N/A
etal. 2003 and =35 vears
Platteau =3 falled cyeles 121 7 2 48.3 340 195 0.6
et al. 2005 and <37 years

N/A: not available, ET = embryo transfer, CGH = comparative genomuc hybndization. \/ G H n n l ﬂ
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In conclusion, it was observed that, although the pregnancy
results were very promising, the role of PGD-AS 1n poor
implanters 1s not clear as yet. Patients who could benefit most
of 1t are probably, good responders with at least 10 mature
oocytes, eight normally fertilized oocytes and six embryos for
biopsy on day 3. Future studies should more strictly define this
heterogeneous group of patients, so that comparison 1s easier
and be randomized with a control gro’up.
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First clinical application of comparative
genomic hybridization and polar body
testing for preimplantation genetic
diagnosis of aneuploidy

Dagan Wells, Ph.D.,*® Tomas Escudero, B.Sc.,” Brynn Levy, Ph.D.,°
Kurt Hirschhom, M.D.,¢ Joy D. A. Delhanty, Ph.D.,? and Santiago Munné, Ph.D."



Clinical application of comprehensive chromosomal
screening at the blastocyst stage

William B. Schooleraft, M.D.,* Elpida Fragouli, Ph.D. " John Stevens, M.5.,* Santiago Munne, Ph.D.,*
Mandy G. Karz-Jaffe, Ph.D..," and Dagan Wells, Ph.D., F.R.C.Path."

45 infertile couples with at least one previous
unsuccessful IVF treatment cycle (mean 2.4)

Day 5 trophectoderm cell biopsy + CHG
Diagnosis in 93.7%
Aneuploidy rate 51.3%.

Implantation rate 68.9%
Pregnancy rate 82.2%.

[Schoolcraft et al. Fertil Steril ePub, 2009]










Live bhirth after polar body array comparative genomic
hybridization prediction of embryo ploidy—the future
of IVF?

Simon Fishel, Ph.D.,* Anthony Gordon, Ph.D.." Colleen Lynch, M.Sc.,* Ken Dowell, D.M.*
George Ndukwe, M.B.B.5.," Ehab Kelada, M.B., B.Ch.,” Simon Thornton, M.D.," Lucy Jenner, Ph.D..”
Ellen Cater, B.Sc.,” Anthony Brown, Ph.D.." and Jose Garcia-Bernardo, Ph.D.*

Fertility and Sterility Vol. 93, No. 3, February 2010

Objective: To ascertain meiotic aneuploidy of the human egg using array comparative genomic hybridization to
evaluate the 23—paired chromosome copy number of first polar body as an objective prognosticator of embryo
viability for embryo transfer in the same cycle.

Design: Case report.

sefting: Independent-sector IVF program.

Patient{s): A 41-year-old woman with a history of 13 failed cycles of IVF.

Intervention(s): Polar body biopsy of metaphase II eggs.

Main Outcome Measure(s): Birth.

Result{s): Two of the nine eggs were euploid, and the resulting embryos, although morphologically inferior to sib-
ling embryos, were selected for transfer to the uterus, resulting in the birth of a normal healthy baby.
Conclusion(s): Selection of euploid eggs, as an objective parameter of subsequent embryo viability and with the
opportunity to transfer embryos in the same cycle could maximise the opportunity for live birth after IVF even
in cases with poor prognosis. (Fertil Steril® 2010:93:1006.e7-e10. ©@2010 by American Society for Reproductive
Medicine.)



[ FIGURE 1

{A) First polar body result showing aneuploid egg as a result of loss of chromosomes 2 and 12. (B) Second polar body carralatng euplod
pattern in the comesponding &0g.
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Comprehensive chromosome screening of polar bodies
and blastocysts from couples experiencing repeated
implantation failure

Elpida Fragouli, Ph.D.,"" Mandy Katz-Jaffe, Ph.D.," Samer Alfarawati, M.S.,*" John Stevens, B.S.,*
Pere Colls, Ph.D.," N-neka Goodall, B.A.," Sophia Tormasi, B.S.." Cristina Gutierrez-Mateo, Ph.D.,"
Renata Prates, B.S.," William B. Schooleraft, M.D.," Santiazo Munne, Ph.D." and

Dagan Wells, Ph.D.*"

Fertility and Sterility Vol. -, No. -, - 2009
Received February 17, 2009; revised April 7, 2009; accepted April 24,
20009.



TABLE 1

Clinical results obtained during the complete cytogenetic examination of zygotes via CGH analysis of biopsied first and second PBs.

Abnormal  Abnormal
No. of zygotes/one  zygotes/two
Matemal IVF  Zygotes Nomal chromosome chromosome  Abnomal Embryos
age(y) attempts examined zygotes  error erors  zygotes/complex transferred  Qutcome
Total No. '

16 17 3 38 23 13 26 Twoongoing
pregnancies
and ona
delwvery from
14 complete

ﬁ! Lot J N o

CYTies



Clinical results obtained during the complete cytogenetic examination of blastocysts via CGH analysis of biopsied trophectoderm cells.

Abnomal Abnomal
No. of embryos/one embryos/two
Matemal IVF Embryos MNormal chromosome chromosome Abnomal Embryos
age y) attempts examined embryos eror errors embryos/complex transferred  Outcome
Patient No.
1 32 3 9 b 2 1 0 2 Pregnant
2 33 4 & 3 2 0 0 2 Pregnant/ twins
3 34 10 5 3 1 1 0 2 Mot pregnant
4 36 4 4 4 0 0 0 1 Mot pregnant
5 37 B 9 B 1 1 1 3 Pregnant/twins
B 37 B 5 2 2 1 0 2 Pregnant/twins
7 38 3 B 4 1 0 0 2 Pregnant/twins
B 38 3 B 1 1 4 0 2 Mot pregnant
9 40 3 B 2 0 3 1 2 Pregnant
10 41 6 B 3 1 2 1 Awaiting Unknown
transfer
11 41 3 8 2 1 0 0 Awaiting Unknown
transfer
12® 41 B & 1 1 2 0 1 Pregnant
13 41 3 4 2 1 0 1 2 Pregnant
14 42 B 2 1 1 0 0 1 Mot pregnant
15° 42 4 3 2 0 0 1 2 Pregnant/twins
16 43 3 2 1 0 1 0 Awaiting Unknown
transfer
Total Mo. patients
16 78 40 14 15 4 24 MNine ongoing
pregnancies
from 13
completed

cycles



Chromosomal screening at the blastocyst
stage was associated with high implantation
and pregnancy rates. These results suggest
that the application of comprehensive
chromosome screening may assist a subset
of patients with repeated implantation failure,
specifically those capable of producing
blastocysts, in achieving healthy pregnancies.
Further well-controlled studies to confirm
these observations now are warranted.
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Human Reproduction vol 12 no 2, pp. 387-389_ 1997

Future pregnancy outcome in unexplained recurrent
first trimester miscarriage

K.Clifford!, R.Rai and L.Regan

Table L. Fate of miscamage mn the next pregnancy with respect to matemnal

age

Age (years) Miscamage rate (a)
=30 14/57 (25)°

31-33 20171 (28)°

36-39 16/48 (33)°

44 13/25 (532)°

2 yersus & P = 0.02; " versus & P = 0.03; € versuz % P = 0.1 (NS).



Table II. Rate of muscamage m the next pregnancy with respect to the
number of previous nuscamages

No. of previous miscarmages Miscammage rate (")
3 34/119 297

- 13/49 (27

5 116 (44)F

=6 9/17 (538

3 yversus & P = 0.04: " versus & P = 0.05; © versus & P = 0.1 (NS).



STUDIES ON PGD EMBRYOS

Day 3 PGD
diagnosis N
Normal 32

Trisomies, monosomy X, 21 35
Polyploid & Pol. mosaic 14

>38% Diploid Mosaic 82
Other Monosomies™ 19
Aneu. & >38% Mosaic 24

Haploid and hapl. mosaic 5

sandalinas et al. (2007)

reached
blast day 5

66%
41%
21%
13%
0%
0%
0%
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A Colorado Center of Reproductive Medicine
(DenverCO,USA)

A Sher Institutes for Reproductive Medicine (
USA, network of clinics)

A Reproductive Medicine Associates of NJ (
NJ,USA)

A Reprogenetics (USBK)
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