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Learning objectives
After this lecture, participants should be able to

= Understand the risks and complications of multiple
pregnancies

candidates for elective SET

= Understand the conclusions from randomized trials
comparing SET with DET

= Have an idea of the worldwide application of the SET
strategy to date

= Compare SET with DET from a health-economic
perspective




Multiple embryo transfer to increase the

chance for a (successful?) pregnancy
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Elsner et al., Hum Reprod 1997

Trade-off of the probability of no pregnancy versus a multiple pregnancy as the number of embryos
transferred increases,

assuming a 10% implantation rate

1 embryo transferred:
* Pone= 10%
* Pmult =0%
* Pnone - 90%

3 embryos transferred:
*Pone = 27.5%

Martin and Welch, FS 1998

Trade-off of the probability of no pregnancy versus a multiple pregnancy as the number of

embryos transferred increases,
assuming a 30% implantation rate

1 embryo transferred:
* Pyne= 30%

0%

3 embryos transferred:
* Pone = 44%
* Pt = 22%
*Prone = 34%

Martin and Welch, FS 1998




Trade-off of the probability of no pregnancy versus a multiple pregnancy as the number of embryos

transferred increases,
assuming a 50% implantation rate

1 embryo transferred:
* Pone= 50%
* Pt = 0%
* Pnone = 50%

2 embryos transferred:
* Pone = 50%
* P = 25%
* Pnone = 25%

Martin and Welch, FS 1998

IR(%) nembr P,. Pru

Pregnancy outcomes at various implantation rates if the number of
embryos transferred is selected to maximize the P (singl. pregn.),




Mortality and Morbidity in Multiple
Pregnancy

m Zygosity, chorionicity and amnionicity are
important factors in twin pregnancy

m Perinatal morbidity in twins:
= all twins: 14%
= dichorionic: 9%
= monochorionic: 26%
= monoamniotic: 50%
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Blondel & Kaminski 2002. Semin Perinatol 26:239-49.

TWINS

= « A nice chance to have 2 babies at once ! »
m « ...to make up for lost time »

. Maternalmortalty ~ X2or3
Transfer in ICU X155
Severe prematurity X4
SFGA X4
Infant mortality X5
Cerebral Palsy X5t010




Cumulative singleton gestation weeks for IVF & ICSI <= 42 weeks
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Gestation weeks

Cumulative twin gestation weeks for IVF & ICSI <=42 weeks
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Multiple Pregnancy and Prematurity

UK (Scotland)

UK (Northern Irefand)
Sweden
Netherlands

taly

reland

Germany (9
France (Perinatal survey)
Finland

Denmark

Belgium (Flanders)

Austria

Percent < 37 Weeks

Blondel et al 2006. BJOG 113:528-35.

Neonatal & Infant Mortality
Singleton &Twin Live Births USA, 1995-98

E_ati /1000 live 35 Singletor
irths
[Twi

Early neonatal Neonatal death Infant death
death

Alexander & Salihu, Multiple Pregnancy, 2005




ight & Gestational Age Characteristics Singletons &
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Neonatal Morbidity in Singleton & Twins

Percent

16 W Singletor

Twins

Twins vs singletons

RR (95% CI)
Apgar’ <7 3.4 (2.7-4.4)
IVH (gr3&4) 5.2(25-10.8)
Sepsis 3.3(2.2-5.0)
NEC 45 (2.5-7.9)
RDS 6.4 (5.4-1.7)

Apgar5 IVH  Sepsis NEC ~ RDS

Gardner et al, Obstet Gynecol, 1995

Twins vs singletons:
CP: 195/22,578 vs 2,007/1,047.230

RR 4.5 (3.9-5.2)

Grether et al, 2000




Maternal Morbi

Multiple (n=44,674) vs singleton pregnancy (n=165,188)
RR (95% CT)

Pre-eclampsia

Gestational diabetes
Myocardial infarction
Heart failure

Venous thromboembolism
Pulmonary oedema

Post partum haemorrhage
Caesarean delivery

Hysterectomy

2.8 (2.7-2.9)

11 (19-1.2)

3.7 (2.3-5.8)
12.9 (2.7-62.3)
2.7 (2.0-3.5)
7.1 (4.5-11.3)
1.9 (1.8-1.9)
2.2(2.1-2.2)
2.3(1.7-3.2)

Walker et al, BJOG? 2004

Risks of miscarriage and early preterm birth in trichorionic
triplet pregnancies with embryo reduction versus expectant
management: new data and systematic review

AT Papageorghiou, K. Avgidow, V.Bakoulas, N.LSchire and K.H.Nicolaides'

ge (top) and
sterm birth (bottom) in

embryo reduction (ER) ver
expectant management.




g the number of twin births

Twin-prone Embryo
patient selection selection

The pioneers

Coetsier T, Dhont M. (Ghent) Avoiding multiple pregnancies in in-vitro fertilization:
who's afraid of single embryo transfer? Hum Reprod 1998;13:2663-4. The concept

Vilska S, Tiitinen A, Hydén-Granskog C, Hovatta O. (Helsinki ) Elective transfer of one
embryo results in an acceptable pregnancy rate and eliminates the risk of multiple birth.
Hum Reprod 1999;14:2392-5.

In women with medical contraindications for MP (hemi-uterus, isthmic insufficiency,
IDDM,...) The first clinical data

Pregnancy rate
74 elective SET 29.7% + FER = 47.3%

94 non-elective SET 20.2%
742 two-embryo transfers 29.4% 24% twins

Patient selection
Multivariate analysis of >2000 cycles: robot photo of SET-suitable patient

Female age < 35-37 years of age
+ IVF cycle number 1%t and 2nd
( Strandell et al.,
* No. of good quality embryos available >2 [CAELELLY
* Tubal factor infertility (absent)
Univariate and multivariate analysis of 661 cycles
+

*IVF as method of fertilization
‘No of 4-cell embryos on day 2

( Thurin et al.,
Hum Reprod, 2005 )

*FSH per oocyte retrieved




in pts. <34y, 1st trial, at least two TQEs

[N mutpeprognances [1M2_— o |

Implanted | N embryos | Embryo characterisation: Ranking of
factionl(R) implantation potential of embryos
with 1-to-1 documented outcome on
the basis of day 2/3 morphology

The implantation potential of
human embryos is not a categorical
variable (top versus non-top =
a useful simplification) but a
continuous variable ranging
between 0-50% for the "best”

( = "least bad") embryos.

Total: 1704 SETs of embryos, all without
MNB's, at least 10 embryos in each’§roup

Clinical results and the Belgian mode




FUNDING

+Six IVF/ICSI cycles (= oocyte harvests) funded in a life-time

+1250 € per cycle for laboratory costs (gamete procurement and handling)
+Including cryocycles

Up to the age of 43 years

Linked to a rational transfer strategy

< 36 years >36 - <39 years > 39 years

1st attempt ever or 1st trial 1st and 2nd attempt: No maximum number

after previous IVF/ICSI- maximum 2 embryos; of embryos to

delivery: always one embryo; transfer is dictated
23rd attempt: max

2nd attempt: one embryo if of 3 embryos.

sufficient quality; two if of

insufficient quality;

CRYOCYCLES: 1 or 2 embryos

>3rd attempt: max 2 embryos.

Evalution of Sirgle and Multiph Defiveries

Birthweight of singletons after assisted reproduction
is higher after single- than after double-embryo transfer

Petra De Sutter

Lise Delbaere! Gerris', Hans Verstraelen', Sylvie Goetgeluk?®,
Josiane Van der Elst'

 Marleen Temmerman' and Mare Dhont' Hum Reprod, 2006

Table 1L Outcome parameters of SET and DET singleton pregnancies (gestational age, birthweight, preterm birth and

DET (2 =431) Adjusted P-value Crude OR (CI)
Gestational age (days) 2134 {LI50)
Birthweight (grams) (32043 (4617.5) 00D
Preterm birth 104% 177 (1.06-2.94)

7
Low birthweight 11.6% 2.99 (1.69-5.2T) (<25
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Obstetric and neonatal outcome after single embryo transfer

P.Poikkeus', M.Gissler?, L.Unkila-Kallio', C_Hyden-Granskog! and A Tiitinen!

' Department of Obsictrics and Gymaccalogy, Hebsinkd Uriverdry Cemral Hospieal and *National Resesech and Developmen Centre for
Wellare amd Healih (STAKES), Hebanks, Finland and
3008 Terkko, Hlastn

niokatu 4, 00290 Hebsiskd, Finland

drsacd ol HYKS instinsatti
3550, E-mail: pila poikk
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trumsferred embryos influence the neonatal outeome of singleton 1VE pregn

First-trimester bleeding and pregnancy outcome in singletons
after assisted reproduction

Petra De Sutter!, Julic Bontinck. Valerie Schutysers, Josiane Van der Elst, Jan Gerris

and Marc Dhont
Hum Reprod 21; 1907-11, 2006

Infertility Centre, University Hospital Gent. Gent. Belgium

Patients 253
with bleeding

% 2" T bleeding 12.3% g 4.56 (Cl 2.76-7,56)
% 31 T bleeding 5.1% d 2.85 (Cl 1,42-5,73)
% P-PROM 7.6% 2.44 (Cl 1.83-4,31)
% Preterm contractions 13.9% b 2.27 (Cl1 1.48-3,47
% IUGR 3.2% 0.57 (C1 0.270-1,21
% intrauterine death 0.8% d 0.78 (Cl1 0.17-3.48)
% Caesarean section 19% b 0.98 (CI 0.69-1,39)
Duration of pregnancy 272+17 P=0.0092

% Preterm births 11.6% 4 1.64 (CI 1.05-2.55)
% Very preterm births 2.4% y 3.05(Cl11.12-8.31)
Birth weight (g) 3157607 32724559 P=0.0038

% low birth weight 8.8% 7.2% 1.24 (C1 0.76-2.02)
% very low birth weight 2.4% 0.7% 3.56 (Cl 1.28-9.90)
% 1 min Apgar score <7 8.1% 8.0% 1.02 (C10.61-1.71)
% 5 min Apgar score <7 2.1% 2.6% 0.80 (C1 0.32-2.03)
% NICU admission 17.9% 11% 1.75 (Cl 1.21-2.54)
% perinatal deaths 1.2% 1.4% 0.87 (Cl 0.25-3.02)

Linear correlation between incidence "
1st trimester bleeding and number _ &
of embryos transferred % “
m © bleding
Not only does eSET cause less Y
twin-related morbidity and mortality It
but also healthier singletons o7 T T !

Number of embryos.

(12.5%)

(78.4%)




Results of SET versus DET - Finland

Type of Transfers CPR/ET DR/ET TPR/D
transfer

N n (%) n (%) n (%)

2 embryos 517 203 160 42/160
(40.0) (30.9) (26.2)

compulsory Iz 17 (18.1) 13 (13.8) 1/13
SET 7.7)

elective SET 127 49 (38.6) 34(26.8) 1/34
(2.9)

Tiitinen et al., Hum Reprod 2001, 16: 1140-1144

Cryo-augmentation effect after eSET

Type of ET  Transfers PR DR Twins

n n (%) n (%) n (%)
FreshET 127 49 (386) 34(268) 1(2.9)
Frozen ET 129 39(30.2) 32(248) 4(125)
1 embryo 46 8 (17.4) 5 (10.9) (0]

2 embryos 83 31(37.3) 27(325) 4(148)
CPR/patient 78 (624) 66 (52.8) 5(7.6)

Tiitinen et al., Hum Reprod 2001, 16: 1140-1144

Cryopreservation

m When more eSET is performed, more embryos
are available for cryopreservation

m Optimal standard of success = the cumulative
OPR per oocyte harvest = fresh +
frozen/thawed attempts

m The more eSET the better a centre
m The more cryocycles the better the centre




Swedish Experience: 1+ 1 cr

Thurin et al., N Engl T Med 2004; 351: 2440-2442.
Academic Hospital Goteborg and 10 other Scandinavian centres RCT

80
70

+Fresh Di e
50

*42.9% live birth rate 40
* 33% twins

30
Fresh SET + 1 cryo-SET:
* 28.5%

* + cryo: 38.8%
1997 1998 1999 2000 2001 2002 2003 2004

% SET in Sweden

Dutch experience: 2 x 1 = 1 x 2
Lukassen et al., Hum Reprod 2005; 20: 702-708 - UMC Nijmegen

Table IL The cumulative outcome of fresh embryo transfers

SET (n=54) DET {n = 53)
Isteyele  2ndeyele  Cumulative
No. of subjects 54 40 54
No. of transfers 54 a5t =
(Clinical pregrancy [n (%] HH3T) 1 (25}
Mis e n (%1 a1l 245 e
Ectopic pregnancy [n (%] ] 1] [V
Live birth [n {(%)] 14.{26} B {20} @
Singleton [n (5 of live births] 141000 B {100} 2NN
Twin [n (%) of live births] L] 1] 0
Perinatal death (n) ] o ]
Pretermn birth < 37 weeks [n (%] 2{14) 1] 25 (1
Low birthweight infants (<2500 g [n (%] 17 1] 19(5}

wyo in the first cycle only is not effective
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Trente-neuvieme Journde thématique de la SFEF (Paris, 22 mai 2008)
Translert monoembryonnaire : expérience du CHU de Rennes
Single-embryo transfer: Rennes’ Hospital experience

» M.-C. Lauremt, ).-F. Grivean, E. Véron, F. Jaffré, G. Jouve,

D, Le Lannou
A, Gucho, K. Moreel

Transfert de dewx embryons versus deux transferts d'un embryon chez des

paticntes de pronostic différent

Moins bon pronostic Tris bon pronostic

irn=63) (n==6T)

1 embryon 2 embryons 1 embryon 2 embryons

21 G310 %) 27 G0 %)
TG (7T %) -

27 G40 )

15Gi23 %) 206G (32 %)
6G136 %) -

Transfert frais
Transfert congelé

Total G333 %) 20G(32%) 28G9

D. Le Lannou *, M.-C. L

1 embryon 2 embryons

21 G (31 %) 27 G40 %)
Transfert TG (T %) -
Total 28 G 42 %) 2T G0 )




Elective single blastocyst transfer reduces twin rates
without compromising pregnancy rates

critaria for singlo blastocyst trans

“'I|J

Conclusion(s): Single blastocyst transfer can be performed in good-prognosis patlents without compromisin
pregnancy rates. Twin pregnancy rates can be significantly reduced with (Fert] Sterl® 2005:84:1613-9|
D008 by American Society for Reproduct

Elective transfer of single fresh blastocysts and later
transfer of cryostored blastocysts reduces the twin
pregnancy rate and can improve the in vitro
fertilization live birth rate in younger women

Sydhney IVF, Sydiney, Mow South Wakes, Astralia

[ TABLE 1
Immediate clinical results from the fresh blastocyst transfers, comparing ¢SET with efective
twe-embryo transfer,

One fresh Two fresh

biastocyst (eSET) blastocysts ¥
Transfer procedures 21
Gestational sac-posilive pragnancies 58 (48] tnibn 5.1 (P<.025)
Fatal hoart-posilive pregnancies 54 {45) 163 4.9 (P=.03)
Twin fotal haarts 1 Q :ﬁf’jﬁ P
Fatal hoart-positive Implantations 55 (45) 42 (ns )
Fatal haart-positive fatal 105385 473 27(11.4) 0.43 sy’
Loss of all felusas batore dalivary 4(74) 1 r{hm 0.02 {ns)
Bables bom alive 51
Pragnancias ending with live birth 50 5?
Couplas still without a baby 71 (58) 133 (47) 4.4 (P 035)
Blasiocysts in cryostorage 574 a7z

Note: Numbers In parentheses ane percantages.
ns = nonsignificant

UK: Braude et al., 2007
Ints ion of SET policy D

Oct04- Jul0s- Jan06- Oct06-
June05 Dec05 Sept06 June07




Prerequisites for a particular centre
to implement esET

m 1. Excellent results (the better the centre, the
higher % of eSET)

m 2. Willingness to decrease a very high MP rate

m 3. Willingness to invest in optimization of a
freeze/thaw programme

m 4. eSET must be compatible with specific societal
circumstances in which the centre works

Health-economic aspects of SET

A real-life prospective health economic study of elective
single embryo transfer versus two-embryo transfer in first
IVF/ICSI cycles

prognosis patients

= 408 cycles - 367 transfers
eSET

N of transfers 201 (56%) 158 (44%)
Clinical pregn rate 83/206 (40.3%) 65/161 (40.4%)
Live births 77/206 (37.4%) 59/161 (36.6%)
Singletons 77 (100%) 39 (66%)
Twins - 20 (34%)




Real-life health-economic study

This prospective health economic study
shows that eSET is equally effective as
but ~50% cheaper than double embryo

transfer in first IVF/ICST cycles.

Health economic comparison SET/DET
and singletons/twins in DET

-

Cost (€] Mean

Only cases with complete data included

De Sutter, P., Gerris, J. and Dhont, M. (2002) A health-economic decision-
analytic model comparing double with single embryo transfer in IVF/ACSI.
Hum. Reprod., 17, 2891-2896.
A health ic  decisi Ivtic madel
douhble with single embryo transfer in IVF/ACSE: a sensi-
tivity analysis

Total costs (per live-born
child) in €
o

2000 3000 4000 5000 6000
IVF cost in€

on between IVF costs and total cost per live-bom
g anl increases in peonatal




Cost-effectiveness analysis of different embryo
transfer strategies in England

S Dixon,* F Faghih Masiri,® WL Ledger,” EA Lenton,” A Duenas,® P Sutcliffe,® J& Chilcott®

SET
- SET+fEET
- DET

baing cost-affective

--'m
J e i I S B

A
e ..

XTI RN

Probability of the alernative strateglos

Ll ol -l o
Valug placed on a live trth (£}

Figure 3, Cometiaciivensss a ¥ curve for fwo embyo siraiegss induding SET tage less than 30 year

It can be concluded
that DET is the most
Economic evaluations of single- versus double-embryo [OIISIVSEIC)1
transfer in IVF DET is also most
effective if performed
. . ) . o in one fresh cycle.
AAAFiddelers, LL Severens', O D.Dirksen'. 1.C AL Dumoulin®, JA.Land* .
and LLH.Evers' eSET is only preferred
from a cost-
effectiveness point of
view when performed
in good prognosis
s Costs per ICER (DET patients and when
effect (€) versus eSET) frozen/thawed cycles
Gerris eral. eSET (om 2 4 oNe are included. If
(2004) = ;s 39 36 NR* NR* frozen/thawed cycles
1 ¢ 343 are excluded, the
ol al. (2005) ) s) NR : NR choice between eSET
Thurin et al - eSE] & e and DET depends on
Elllullluilm etal. @ % 10 905 p e powjmuchisooietylis
14 : NE* 91 732 willing to pay for one
s 3 extra successful
27 386 19096 pregnancy.

Conclusion: SET in whom and when?

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

% set
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Perceived barriers to elective single embryo transfer
among IVF professionals: a national survey
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