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RISKS OF IVF MULTIPLE
PREGNANCIES - OUR EXPERIENCE



In vitro fertilization — the beginining

o 25.07.1978. Lovisa Brown

o1 Patric Steptoe and Robert
Edwards

1 Age of assisted reproductive
technology(ART) started

1 The era of hope for many
couples

1 Hope, joy and success but also
many new challenges




Original letters to the Editor of Lancet




IVF - Challenges

11 Success, practical technical The key dilemma - BALANCE

challenges

o1 Clinical challenges in the SUCCESS

field of reproductive 9
medicine and 7
SAFETY ,

perinatology / T

11 Legal, legislative dilemma m

e/

o1 Ethical, moral and
religious dilemmas

1 Organizational dilemmas

1 Complications !l



MULTIPLE PREGNANCIES AND IN

VITRO FERTILIZATION
o

01 The desire for greater
success occurrence of
multiple embryo transfer

71 The high rate of multiple
pregnancies

0 ARE MULTIPLE
PREGNANCIES SUCCESS
OR COMPLICATIONS OF
IN VITRO FERTILIZATIONZ

7 Will mode of conception
further affect this
phenomenon?




Multiple pregnancies - facts
e

01 After natural conception, the chance of a
multiple pregnancy is between 1 and 2%
(spontaneous multiple pregnancy).

o1 After ICSI/IVF currently in Europe around 20
% of pregnancies are multiple (19.4% twins

and 0.8% triplets)(Farraretti et al. Human
Reproduction, 201 3), and 30% USA.

o In 2005 1% of infants born in US were ART,

and accounted of 17% of multiple births
(Wright et al. 2008)

1 80% of twins are dizygotic and 20% are
monozygotic.

IVF/ICSI lead to increased incidence in
gotic twining.

Total multiple delivery rate of 20.2% in
2009, compared with 21.7% in 2008,
22.3% in 2007, 20.8% in 2006 and 21.8
% in 2005 shows slow but stabile decline

(Farraretti et al. Human Reproduction,
2013).




Multiple pregnancies - facts
e

1 Dramattical increase in last few decades due to introduction of MAR.

1 Between 1970 and 2003, twinning increased by 50% and triplets by 400% in England
and Wales,1 mirroring similar trends in the USA.
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Fig. 1. The proportion of multiple births in six countries (per 1000 births). Published with permission.*



Multiple pregnancies - facts
e
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Risks for the occurrence of multiple
pregnancies

ART

Induction of ovulation

Mothers age (37 years, the best chance for twins)
Latitude (closer to the equator)

Nutrition, endogamy, parity, BMI

Hereditary predisposition
Higher FSH



ART AND MULTIPLE PREGNANCY

Tiitinen et al.
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Infertility and assisted reproductive

- technology

71 The term infertility is defined as
inability of achieving pregnancy
after one year of sexual
intercourse without using
contraception methods (Speroff).

Incidence in the world is 10-15%

56% of couples seek treatment.

PSRN0 Of Etietent MAR-reIments. DL MO Uit o4 SORES Qe
Table §: MAR . trestments: Legal siteation in 27 EU Member States
of as | oo | over | ww | ooe | oow Jenta e | e |oen | oe | wer | 00 |

16-18% of couples in our
community.
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71 The initial success of 0.5-1%,
today is about 30% and in some

centers more than 50%. Expansive development of

procedures, controls and legislation
sometimes lags - a consequence of
complications



IVF/ICSI = ART = MAR (Medically Assisted Reproduction) —
Facts - SCOPE

1 More than 5 million babies born -

h“ ORIGINAL ARTICLE ESHRE poges
o In 2009. EUI’Ope 537 463 CYCIGS Assisted reproductive technology

in Europe, 2009: results generated

1 MAR children (0,6%_4.5% of all from European registers by ESHRE!

AP, Ferraretti®, V. Goossens, M. Kupka, S. Bhattacharya, ). de Mouzon,
. JA. Castilla, K. Erb, V. Korsak, and A. Nyboe Andersen, The European
Chlldren) IVF-monitoring (EIM)Y, Consortium, for The European Society of
Human Reproduction and Embryology (ESHRE)
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Human Reproduction and Embryoclogy (ESHRE)
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ORIGINAL ARTICLE ESHRE paoges

Assisted reproductive technology
in Europe, 2009: results generated
from European registers by ESHRE"T

A P. Ferraretti*, V. Goossens, M. Kupka, S. Bhatctacharya, J. de Mouzon,

J-A . Casrtilla, K. Erb, V. Korsalk, and A. Nyboe Andersen, The European
IV F-monitoring (EIM)?, Consortium, for The European Society of

Table Ill Number of embryos transferred and deliveries after ART in 2009.
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Assisted reproductive technology in Europe, 2004: results
generated from European registers by ESHRE

-g

Tahle V. Numdus of smbeyos snsctomed dor IVF wd IO i 2004

Cowmy Muwhn  lwe S iwhm S Jebon @ doeminn & Country At Cliskcat Docementad Lot s Segiee *  Twa % Tega -
Abia 102 " a8 2 m 2 nh “ o il e s S it e Lined ot L s i i
Antria LR -2 s e LA L “ LB
Nelgum nw POt am an m T " I anas e = I ¢ PR - RS
Balgans e o EX] B m a "o " [ir] Telg b 1 =i 1884 ”s 184 02 H a2
Dok ™8 a4 na s o 2 ° o0 3 3
Fioled 4Te i i ms 1] o o0 e an b R~ s A% LA M A 2 LA
Frasce e B s =917 P we wr 9 4 ot e o o » S Cae. I e -
Cho vy 1981 " na 20 “ v m o o0 Faaw® e ms LS oMl o es lanw ~ =
Cmoce o) o s 1630 s b w0 1520 us ™ ~ 4 .
Hungay nu s I8 w1 ne bns a2 w w4 Owmary - 032 2 m 2 W s M L
tata 1 a 2wt 182 - =5 16 o o —_— e et sl AL S . 4 =
Tnland Rap) 1708 i 79 10 no IT 0 n ] Wengwy o4 » H N ws »  ne L4 ’~'
tudy Tl ng wa o u o5 ws "w o9 Torland 3 o o “ A " ne 2 s
Larvis 130 n e o 0 n bers o s Trkand (Rap » w o 4 ‘lce as L E:s 2 e,i
Lithmasia % B i 1 i u i i toty % - 4 oM W N o 0
Macedoons w0 * W 14 04 i i “ " Larie n M s “ % ¢ 8: A9
Noreny et " by wn U3 " as o o0 Uthmale » un s & 0 3 wmo ' o
Podd e an ne am “e “wl ™8 o 24 Maesen id b 1 a4 m 15 284 2 4
Poet] 0 Y 12 prey Py wr " . Nowway 1] (35 b2 A ke dl 218 N2 ) [}
Foas CLS. W e 15 $194 o 0w 20 1214 i Pohos - nw B n moous " [
S and Mowteregro 136 ™ 1o ) " n b o na Pomugel a o 2 L o g . "
e—" 17 44 s 10w “o ) 13 ° °n ::h‘::.': L od aad bend LE 28 Mo @ 0
Spuim 1 088 na 1050 " e % ° nepm
Sweds ’lll! l’”’: 814 Py 23 1 a ° :: Sweals au $53 108 " MO A 7 M N o3
Swuratant bt w ns (] “x 2% "l 1 ot Spas ui TG .3 pe ] o " “e 0 “ (5]
The Netherdmd* 7 Swadm 200 2546 (L1 M [ 58 I a0
Twrkey wis m * 81 " s Wi W3 n3 Swrsrand RN m 133 » amn nr " a2 o L
Ukrmne 1109 m 4 = m ] £ o ns The Nedhedands
UK btied Rl bl 8 s 44 o T3 Torkey bid (L) 1es L e @y ! M " 20
cCx ) 224507 omw C w2 ) nm 553 wan 2 ™ K] Cirmre e 3 o 2 1" s [ 3 1o
UK 6247 %11 e wt G2 M 6t 2
Dhrs vostmowd o thoe s whom the memher of sosheyns nmdemed i baonn. Filand o dan v ulible for 16 TVF oyl and § X0ST Pomagal A 451 o6 w2 M n2 W an o
0 s avastabie for 7 BN Cpckon. Rania: 5 it avadluble for 7 IVE cycles and 4 I0ST cyeen, Switadand 0o duts wallible for $ IVF cycles and 70 00
:r“ A ool of theoe quadrephex ddivarics wem raconded. Thew ware aoe bechadod In $a table or o the of & Iw weter 3o dhaome Adivenos
ot exchedos Famelons Poos The Nothartunds and Noowuy as the sanmbar of ombeyos ramdormd i tot Laown for thow aoun e, with docescetad suober of mdasts. For Autrn and Bdghan, oo sesben oo pregnascy koo snd bow for Sllow wp wese roporial. No dats s avadable (or
Corina and Monesong o wnd The Naodande.



PROBLEM of multiple pregnancies
Spontaneous and after ART

71 Success itself is not the only goal
0 Primum non noccere

1 Only a healthy baby from a singleton

pregnancy is a success in the proceedings IVF

0 2004. - BEST proposed concept



Risks of multiple pregnancies after IVF/ICSI

Economical
(health care
system)

Practice Psychosocial




Risks for mothers
-

2x higher risk
of maternal death x

¢

3x higher for twins
9x higher for triplets

20-25% pregnancy 1 MATERNAL
induced hypertension COMPLICATIONS

2 =3 times higher risk forfFeg
gestational diabetes

risk of pre-eclampsia

-

medically indicated
eSET




Risks for the fetus
—

PREMATURITY .

FETAL
COMPLICATIONS

The rate of
cerebral palsy

The risk for perinatal death
3 to 6 times higher for twins

6x higher for twins
9 times higher for triplets g

18x higher for triplets

27% higher risk for

congenital anomalies

monochorionic twins

10x higher risk for complications

50% twins and
80% triplets - NICU



Psychological and social consequences

How to organize

Quality of life is there free ’rim
significantly

damaged

Habituation
by already

present child

Complications Parental stress

psychosocial anxiety and

functioning depression




Psychological and social consequences

Did you had a good sleep? Have you seen this in a store?

Time to eat?




Psychological and social consequences

Do you need a new car? Do you need a bigger house?




When did this parentes have last time good

sleeping?
S



Do not be irresponsibilel




Economical (health care system) risks
_

Neonatal costs —twins 16 X
— triplets 109 X

A British study — triplets pregnancy - 2000 cycles

Financing

A Belgian Reduction overall
study for IVF program
2003. 50% e countries



Posledice neadekvatnog reimbursmenta — Nemoguénost implementacije eSET i

visoka stopa multiplih trudnoéa

0 Procenjeno je da jedna troplodna

13005 sorsamio ™ One child at a time

Impl ija eSET- jvecoj . . .
R mpiementacia e5E1-a b najvecol Reducing multiple births after IVF

Report of the Expert Group on Multiple Births after IVF

meri zavisi od dobre reimbursement

politike.

Professor Peter Braude

Doing 30% eSET cycles leads to a twin birth rate of around 20%;
Doing 50% eSET cycles leads to a twin birth rate of around 10%;

u Doing 70% eSET cycles leads to a twin birth rate of around 5%.

after the babies themselves was even more striking: neonatal twin costs were 16 times hig|
than singleton costs; triplet costs 109 times higher.30 Neonatal and paediatric services in {

work differently from the UK: generally patients have better access to publicly funded IVF
treatments, which directly influences patients’ attitudes to eSET, and their patient profile




Practice risks -numerous dilemmas that arise in multiple gestation
menagement from validity of diagnostic tools and perinatal and
obstetrical protocols. Medico-legal issues?

Best Practice & Research Clinical Obstetrics and Gynaecology 28 (2014) 285-294

Contents lists available at ScienceDirect

Best Practice & Research Clinical
Obstetrics and Gynaecology

FLSEVIER journal homepage: www.elsevier.com/locate/bpobgyn

o Chorionidty assessment iS important (o improve scréening performance in multiple o

pregnancies. Prenata! screening aqd diagnosis of aneuploidy @ Croeshiack
+ Sareening methods including an ultrasound component perform better then serum based  in muiltiple pregnancies

only methods in multiple pregnancies and should be the standard of care, Alain Cagaon, MD, Clalce Prafessoe =

Francois Audibert, MD, MSc, Professeur Titulaire®

o Non Invasive Prenatal Testlng I§ promising in mu Itiple pregnancies but there iscurrently only  <usmersy o sssos o, vancamer s cotumi conat

Practice points

B Université de Montrénl Montréal Québes Canada

Prenatal screening for aneuploidy has changed significantly over

premul&saeening the last 30 years, from being age-based to maternal serum and
Down syndrome ultrasound based techniques. Multiple pregnancies present
aneuploidy particular challenges with regards to screening as serum-based
mutiple pregnandes screening techniques are influenced by all feti while ultrasound-
amniocentesis based techniques can be fetus specific. Tests currently available
charionic illus ampling tend to not perform as well in multiple compared to singleton

pregnancies. Considerations must be given to these variations
when discussing and performing screening for aneuploidy in this
situation. Prenatal invasive diagnosis techniques in multiple
pregnancies bring their own challenges from a technical and
counselling point of view, in particular with regards to sampling
error, mapping and assignment of results and management of

abnomal results. This review addresses these particular chal-
lenges and provides information to facilitate care.

relaud loss in mlll[lplf pffmm‘& © 2013 Eksevier Ltd. All rights reserved.




Are all those risks consequence of MAR or multiple

pregnancies per se
T

Table 3 Neconatal outcomes in the two groups.

Variablke IVF group (N = 290) SC group (N = 350) P value
GA at delivery (wks) 49 = 26 47 =31 0.375 —————
Giender Middle East Fertility Society

Like-sex (%) 140 (48.3%) 170 (48.6%) ST S :

Unlike-sex (%) 150 (51.7%) 180 (51.4%) 0.941 Middle East Fertility Society Journal
Mean birth weight (g) 2235 = 557 2196 = 576 0.208 bt ey §

LBW 45 (155%) 54 (15.4%) 0.975

VLBW 40 (13.7%) 47 (13.4%) 0.893

SGA 24 (82%) 28 (8%) 0.899 ORIGINAL ARTICLE
Birth weight discordance 25 (8.6%) 26 (7.4%) 0.579 %y e 18 5 = g r SRR
ST A 38 (9.7%) 30 (8.6%) 0.634 Obstetric and neonatal outcomes of IVF versus
NICU admission 70 (24.1%) 80 (22.6%) 0.703 spontancously conceived dichorionic twins
Congenital anomalies 14 (48%) 15 (4.3%) 0.743
Pulmonary morbidity 7(24%) 8(2.3%) 0.915 X %
Cerebral morbidity 8 (28%) 9 (2.6%) 0.883 Abdel-Baset F. Mohammed **, Mohammed Abdel-Maaboud "
Perinatal Montality 3(1%) 3(0.9%) 0.817

o . S < A - A * Deparrmene of Oberrics and Gymecology . Hamad Mediod Corparaeion, Women Hospical, Doba, Quvar
N: number, IVF: in vitro fertilization, SC: spontaneous conception, P: probability, SGA: small for gestational ¥ Newaatd Intensive Care Unit, Hamod Medicd Corparation, Wamen Hapied, Doba, Qater

age, LBW: low birth weight, NICU: neonatal intensive care unit.

Revened 26 Jamaary 2012; sccepled 28 Febwuary 2012
Avalabic onkse 11 August 2012

Table 2 Obstetric complications in the two groups.

Variable IVF group (N = 145) SC group (N = 175) P value
Gestational duration (wks)
24-28 19 (13.2%) 25(14.3%) 0.760
287-34 22 (15.2%) 27 (15.4%) 0.946
347-367¢ 25 (17.2%) 30 (17.1%) 0.981
=37 79 (54.4%) 93 (53.2%) 0.811
PPROM 12 (8.3%) 13 (7.4%) 0.79%9
Preeclampsia 27 (18.6%) 30 (17.1%) 0.731
Placenta previa 10 (6.8%) 11 (6.3%) 0.826
Placental abruption 12 (8.3%) 15 (8.6%) 0.925
Postpartum hemorrhage 14 (9.7%) 16 (9.1%) 0.876

N: number, PPROM: preterm prelabor rupture of membranes, IVF: in vitro fertilization, SC: spontancous conception, P: probability.




Are all those risks consequence of MAR or multiple

pregnancies per se
T

Reproductive BiMedcine Online (2013) 26, 107-11%

www sclencedirect com
www.rbmonline.com

Table 2 Congenital anomalfes in assisted-reproduction twin cohort studes.

Publication and Stucgd type and time  Treatment type and cases Outcomes F1SEV] I R
country per
MINI-REVIEW
Pinborg et al. Cohort study of IVF IVF/ICSI; 3393 twins and 5130 No differences in any malformation rates
G4 Denmrk | Setsnadtvles  shylans Do assisted-reproduction twin pregnancies
Olonet al. 2005) | Cohortstudyof  IVF and IUI; 736 twins versis 909 No difference in bith defects require additional antenatal care?
USA singletons and singletons
'1';‘8‘;“5029’“‘““; E Jauniaux **, | Ben-Ami ®, R Maymon ®
Zhu et al. (2006) Cohort study of Various; 1690 assisted- No difference in malformation rates- : y
Denmark singletons and twins;  reproduction twins and 1366 reproduction i vesicksd by Qmmfgawz;?ﬁw::'mw opcanton et P
1997--2003 spontaneots twin controls * Comespendng saher. Cmal oddress: ¢ L ) WA the Sackier S<haot of Medicine, TetAviv
Ben-Ami et al. Cohort study of Various; 801 assisted- Increased risk for anencephaly in assisted-
(2011) Israel singletons and twins;  reproduction twins and 883 twin  reproduction twins due to synergistic effect i Jaunkaus, MO, P10, TRCOG 15 pecfesser of SSatetrics M Fetal modicing Bt the INzitize for Women Heats,,
19982009 controls between twinning and assisted reproduction ﬂ:“m:“ i ':' 0 CIAN o). vl vipehopkics “':". ot
treatment 102002, Me & one of the founding editors of RBMOaline. He i the eor) covexSitor of 10 bosks, nchading Concer
Davieset al. (012) | Cohortstodyof  Various; 1830 assisted- No significant difference in bith defects e et ot ATt ot 50 st o tous i aattans e B
Australia singletons and reproduction multiple gestations PUSNZch work.
multiple gestations;  and 7591 multiple gestation
19862002 controls
Atstract  latrogenic twinning ha become the main yide effect annted reprod We have evalusted the evidence far
ICS! = intracytoplasmic sperm injection; Ul = intrauterine insemination. 240NN CE AL A53Hited 160X OUCTION LS May FEQUIre COMPIE] With JrANOUS twirs. NISICHTRES ¥e Incremsed in
wOmon with tubal problems and after specific st Ao By preg: -cowcuuhabnmmm
afer § weeks have an g hof g delivery and of kow and very low opre
mmwmmwnnmmam-w ki ot and are d
with 2 higher rick of peviratal complications. The i idence of placents gr sevia and vana prasvia is d ned h

Lwin pregnanc ies. Large cohort studes do not muamvmdlumlmmmnmwmmm

Overall, mahted roproduction twins in healthy women <45 yean of age are not ancciated with a motatie increme in antenat ol com-

mmmmmwmm e d with Twirs. The risks of matemal and fetal
nd et ality d with s sisted repr tvid 15 0nly Increased In women with a pre-existing Condition

mh.WMﬂuﬂMnM-mldthﬂ-rd\mhw-ﬂhw*mnﬂw

© 2012, Reproductive Healthcare Lid. Rblinded by Dsevier Lid All rights reserved.

KEYWORDS care, munzed Twin pregrancy




Are all those risks consequence of MAR or multiple

pregnancies per se
T

Reproductive BioMedicine Ontine (2010) 21, 422-428

www.sciencedirect.com
www.rbmonline.com

Table 1 Matemal outcomes,

[I\I\HR

Outcame IW (n =84) Spontaneows (n= 139) Adjusted OR (95% CI) ARTICLE
Hypertensive disorders 14 (16.7) 18 (12.9) 0.91 (0.38-2.18) . Lo .
Gestational dishetes 10 (11.9) 13 (9.4) 1.56 (0.58-4.25) IVF twins have similar obstetric and neonatal
Intrahepatic cholest asi 9 (10. 18 (12.9 0.64 (0.24-1.70 .
e v Ay S rpet e A outcome as spontaneously conceived
Hospitalization =10 days 29 (34.5) 45 (32.4) 0.79 (0.40-1.54) $nce 2 o
Post-partum bleeding 5 (6.0) 8 (5.8) 1.19 (0.31-4.50 twins: a prospective follow up StUdy
Delivery at 32-36 weeks S5 (65.5) 76 (54.7) 1.91 (0.99-3.62)
Delivery at 3031 weeks 4(4.8) 6(4.3) 0.71 (0.17-2.96) Elena Vasario ?, Valentina Borgarello Carlotta Bossotti 2, Enrico Libanori ‘,
Delivery before/ at 29 weeks 3(3.6) 12 (8.6) 0.27 (0.07-1.04) Marilisa Biolcati 2, Silvana Arduino * Rita Spinelli ®, Luisa Delle Piane ®
Prematwre rupture of memibranes | 20 (23.8) 30 (21.6) 1.04 (0.50-2.16) Alberto Revelli b , Tullia Todros *
Values are number (%) unless otherwise stated.
* Divisian of Fetal Medicine, D and Obstetrical Sciences, University of Turin,

of Gy
S. AnnaHospital, Turin, Italy; 'Reprmmemdldnemdlvfum Department of Gynecological and Obstetrical Sciences,
University of Turin, S. Anna Hospital, Turin, Italy
* Corresponding suthor.  E-mail oddress: alberto. revelli@unito. it (A Revedi).

Elena Vasario, borm in 1980, gradusted in Medicine at the University of Turin in 2005 with full marks. Since 2004

Table 2 Perinatal outcomes.

- Spontaneou: = i she has attended to the Matermal Fetal Medicine Unit of the S. Arrnl'nsplddT where she & currentl;
Outaome IVF (n = 168) - s (n=278) Adjusted OR (9% CI) daing her residency. She & imvolved in c:m of high-risk m: ot sr:uu fay
multiple pregrandes in an unptun climic. She n_du volwed in research activities about pre-eclampsia,
Growth discordance 2 (262) 28 (20.1) 1.01 (0.45-2.09) fetal growth restriction and pregnancies 1 women with kidney dizesses.
FGR 5th—10th centiles 24 (14.3) 37 (13.3) 1.04 (0.55-1.96)
FGR <Sth centile 17 (10.1) 30 (10.8) 0.83 (0.40-1.69)
Perinatal mortality 2(1.2) 62.2) 0.52 (0.09-2.85)
Neonatal intensive care 51 (30.4) 64 (23.0) 1.13 (0.69-1.86)
R, :_J y sty ems sy "l 17 "o‘" 25 (9‘0' 0.86 [O.Q—i 'ﬁ) Abstract  Studies comparing the outcome of spontaneous verss IVF twin report results. This may
Malforma tiare 19113 17(61) 1.30 (0.60-2.82) Sy o1 0 commpare tth matemal wnk perinstal xacomes i i o Y o whare aportamacady
o originated by IVF. In order to get hamogeneous observations, manocharionic twin pregnancies
Values are number (%) unless otherwise stated. and triplet were excluded. toavoid any deriving from inthe abstetric management,
FGR, fetal growth restriction. all pregnancies were managed by the same team applying fixed olstetric protocols. The study included 223 twin pregnancies, B4
' by IVF and 139 Overall, al and were similar in the two groups: no
significant differences were abserved as far asgestational age at delivery, birthweight, perinatal morbidity and mortality, and rate
of malformations were concemed. The rate of Cnslen section was slightly, but not higher in IWF pr cies. In
conclusion, the outcome of IW tothat of d twin provided that
the same m.\qanﬂl criteria are applied. .ﬂ--
© 2010, Reprock Ltd. Publi b,uzmuuulngmm
KEYWORDS: in-vitro mtion, in-vitro neonatal outcome, obstetric outme, pregnancy management,

twin pregnancy




Prevention

Redifining success (BEST concept)

Birth emphasizing singleton at term
eSET implementation
Good monitoring, legislation end reimbirsment

National and international strategies for reducing
multiple births

Adequate antenatal care



Single Embryo Transfer — facts

Greatest concern — Does the live birth rate declines

1 Recent randomised controlled trials comparing live birth and multiple pregnancy rates following
SET versus DET confirm a reduction in live birth rates per embryo replacement procedure but a

virtual elimination of twins.

0 The reduction in pregnancy rate associated with eSET does not appear to persist following
subsequent transfer of a frozen embryo, so that cumulative pregnancy rates are not significantly

less than those of DET.

o If carefully chosen, couples at high risk of multiple pregnancy may therefore benefit from eSET.

Table HI. Elective single embryo transfer (eSET) versus double embryo transfer (DET): results from observational studies of fresh cycles

Study n eSET DET
Pregnancy rate” Delivery rate Twin rate” Pregnancy rate® Delivery rate Twin rate”

Vilska er al., 1999 816 22/74(29.7) 18/74(24.3) 0 218/742 (29.4) NA 52/218 (23.9)
Tiitinen et al., 2003 1494 162/470 (34 .4) 128/470 (27.2) 2/128 (1.6) 376/1024 (36.7) 275/1024 (26.9) T6/275 (27.6)
Gerris et al., 2002 1152 105/299 (35.1) NA 1/105 (0.9) 309/853 (36.2) NA 109/309 (35.3)
De Sutter er al., 2003 2898 163/579 (28.2) 1/163 (0.6) 734/2319 (31.7) 223/734 (30.4)
Catt er al., 2003 385 49/111 (44.1) 1/49 (2.0) 161/274 (58.8) 717161 (44.1)
Gerris et al., 2004 367 837206 (40.3) 771206 (37.4) 0 65/161 (40.4) 59/161 (36.6) 20/59 (30.8)
Martikainen er al., 2004 1111 107/308 (34.7) 86/308 (27.9) 1/86 255/803 (31.8) NA NA

Total 8263 69172047 (33.8) 309/1058 (29.2) 6/626 (1.0) 2118/6176 (34.3) 334/1185 (28.2) 551/1756 (31.4)

Bergh et al.



Pandian Z, Marjoribanks J, Ozturk O, Serour G, Bhattacharya S. Number of
embryos for transfer following in vitro fertilisation or intra-cytoplasmic sperm injection.

Cochrane Database Syst Rev. 2013 Jul 29;

Fourteen RCTs were included in the review (2165 women).

The cumulative live birth rate after one cycle of DET was not significantly different from the
rate after repeated SET (OR 1.22, 95% Cl 0.92 to 1.62)

single cycle of DET was compared with a single cycle of SET and live birth rate was significantly
higher in the DET group (OR 2.07, 95% CI 1.68 to 2.57)

The multiple pregnancy rate was significantly higher in the DET group (OR 30.54, 95% CI 7.46
to 124.95)

compared DET versus transfer of three or four embryos. Live birth rates did not differ
significantly between the groups for any comparison, but there was a significantly lower
multiple pregnancy rate in the DET group than in the three embryo transfer (TET) group (OR
0.36, 95% CI 0.13 to 0.99)

CLUSIONS:

In a single fresh IVF cycle, single embryo transfer is associated with a lower live birth rate th
double embryo transfer. However, there is no evidence of a significant difference in the
cumulative live birth rate when a single cycle of double embryo transfer is compared with
repeated SET (either two cycles of fresh SET or one cycle of fresh SET followed by one frozen
ET in a natural or hormone-stimulated cycle)




SET — prerequisites for implementation

. Cryopreservation of spare embryos
High-quality instruments,
models and methods of embryo selection

olicy

nt policy)



Can it be done — YES

- Perinatal outcome is better with SET

Human Regredution, Yoll7, Ne. i1 pp. J609- 3415, 2012
Advarcnd Acoen publcrton on Septamber 17. 2011 G0 101091 v /dend 1§

ORIGINAL ARTICLE Reproductive epidemiology

www sclencadirect.com
www.rbmonline.com
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S— Smgl? em bryo. transfer redl:lces
the risk of perinatal mortality,
Cumulative ljve-pirth delivery after IVF/ICSI since a population study
the progressive introduction of single-embryo
Elizabeth A. Sullivan'*, Yueping A. Wang', Irene Hayward',
transfer Georgina M. Chambers', Peter lllingworth?, John McBain?, and
Robert J. Norman*
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Otane De Neutourg gradusted from Medical hoal at the UnivensZy of Antwerp in 1990, She became 2 specialnt
n Obstetrics and Gyrecology in 1995 at the Untversty of Antwerp, She citained 3 Master in Medical Sciences

degree n Assisted Reproduction Techaclogies in 1996 &t the yof ngham and her PO STUDY QUESTION: Do brths following ungle embryo transfers (SET) huwe & reduced risk of pernatal mortility compared wieth those
e at the Universty of Ghent on Single emboyo transfer in 2005, Presertly, the 1 the medical drector of the fliowing doutle embeyo transfers (DET)!
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patcularly for bt Gilowng asssted reprod oy (ART) . Folowing the 5 of SET, there has been 3

decine i the perinatal sortabty rate (PMR) smoeg babees borm after ART n Australls o New Zesland.
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Figure 1 Evolution of detivery rate (DR), multiple dedivery rate and percentage of single-embeyo transfer (SET) from 2001 to 2008,



Single embryo transfer reduces the risk of
perinatal mortality in IVF

The study she described included
50,258 births which were of more
than 20 weeks gestation and/or 400
grams birthweight following IVF and
|ICSI pregnancies.

(@ bshre

Births following the transfer of two

. ofe . from the 28th Annual Meeting of the
embr)’os hqd a SlgnlfICCInﬂy hlghel' European Society of Hum;:n Repzodﬁction l.:ncltlimgr:yolzgy
perinatal mortality rate than births
fo”owing SET ('I 9 'I per 'I OOO bil"ThS Embargo: 09.30 hrs EEST (07.30 London), Wednesday 4 July 2012

M his press release iz in support of a news briefing b
Gnd ] 3°2 per ] OOO blrths)' :rofe5=or Elizabeth Sullivaipatt9.30 am (EEST) on T

Wednesday 4 July 2011 [Hamidiye, ICC building, Floor B2]

The risk of perinatal mortality for all

bIrThS fO”OV:/lng tWO embryo trdnSf.er Single embryo transfer r?duc?s the risk of
was 53% higher than those following perinatal mortality in IVF
SET.

74% higher risk of perinatal

mortality than births following fresh
SET.



Prevention of multiple pregnancies;
the Belgian project, Willem Ombelet et al. 2004
-4

1" attempt = single embryo transfer (SET)
| . eon o o
2™ atempt = single embryo transfer (SET) if one or

more top-embryos are available
= ransfer of two embryos if no top-embryo is
available

2 th . .
3% — 6" attempt = maximum two embryos transferred

1" and 2™ attempt = maximum two embryos transferred

rd th ) .
3™ — 6" attempt maximum three embryvos transferred

¥ - 6™ attempt no limit for number of embryos transferred

No reimbursement

1 Then we found out that

the money (just from neo
natal costs) we could
save with the reduction
of multiple pregnancies,
reduction of twin
pregnancies by 50%
and triplet pregnancies
to almost zero, would be
enough to reimburse the
laboratory cost of all
patients for at least six
cycles.



Slovenian model

6 full cycles (fresh and FER) REIMBURSED + 4 Cycles
after delivery

SET is obligatory in first 2 cycles if good quality
embryos are available

Age limit is 43 years



"You can have as many embryos back as you like, only one at
a time.”

Dr Karl Nygren, Sweden, advice to IVF patients
- Correlation between eSET rates and multiple rates

Single embryo transfer and multiple birth rates
in Sweden 1997-2004

Treatments using SET /

60 4 ===All Pregnancies /Embryo Transfered
Multiple pregnancies/ET /

70

1007 1908 1900 2000 year 2001 2002 2003 2004

Doing 309 eSET cycles leads to a twin birth rate of around 209%,;
Doing 509 eSET cycles leads to a twin birth rate of around 109%,;

Doing 709% eSET cycles leads to a twin birth rate of around 5%.



Human Reproduction Update, Vol.17, No.l pp. 107-120, 2011
Advanced Access publication on July 15, 2010 doi:10.1093/humupd/dmq028

Global variations in the uptake of single
embryo transfer

Abha Maheshwari, Siriol Griffiths, and Siladitya Bhattacharya”
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Figure | SETs as a proportion of all embryo transfers in 2003 -2005.



Slovenian model: Multiple pregnancy rate before and after new reimbursement

model dropped from 24,4 % to 6,7%.
At the same time cross border patients (no reimbursement applied) remained

~ high multiple pregnancy rate 23,1% vs. 6,7%

Single-embryo transfer rate (%)

80
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b
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Bl Cro== border
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Live birth rate (%)
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ARTICLE

Comparison of embryo transfer strategies
and assisted reproduction outcome in Slovenian
and cross-border patients

Jure Knez, Borut Kovacic, Veljko Vlaisavljevic *

Deportment of Reproductive Medicine and Gynoecologic Endocrinology, Clinic for Gynoecology and Perinatology.
University Medicol Centre Maribor, Slovenia
* Cormponding sahor, [-mall acddr e ial@ubc-mb st (V Vialsat jevid ),

Axe Knez obtained by MD degree from the Usiversy of Ljubl jana Medical Faculty n 2008, Me commenced by
revdency in obatedrics and grraecology at Usfversty Medical Centre in Maror in 2000, where he continues his
resoarch work in the field of nfertiity and andralogy as a PhD student. Under the mentonhip of Professor v
Vel o Vianavijevic, Be has been rrvclved in seversl repeasch grojects on aishited reprodiu thon, male nfertibey,
embayo transier and Cross border reproductive care.

Abstract A reduction ¥ the number of emiryos tramsferred Is the most important step 1 decrexsing multiple gestation rates after
medic Mly mited repe Sloveria h < that regulate sngle-emboyo tramfer in
selected good-prognosts couples. The aim of the present study was 10 evaluate 1ts effects on the Slovenian population compared
With Cross-border patients, who are not Affectod by the insurance company poticy. Uitimately, 2403 couples undergoing IVF or intra-

Cytoplumic 1perm Mjection were Included I the retrompec the analysts. Patients were clasiified according 5o thelr origin, The decs-
$ion about the number of embryos transfermed and the treatment success were evaluated. The implementation of the policy
favouring single-embryo transfer ressdted i & dignificant decrease in the twin birth rate In Sloverdan pationts (24, 4% before policy
verus 6.7% after policy aticn, P < 0.001). Athough in cross-border pationts twin birth rates have declined through the
study period, they remained sigificantly higher compared with [ (D 1% verss 6.7%, P < 0.001). The data demon:
Srate that nsurance comparny poticios favouriag singlo-emieyo trassfer are an om«m eeol i decreasing multiple gestation rates.
Sherelar thould Do Impls mm«rwmwmwm-

© 201), Reproductive Healthcare Ltd. Published by Usevier Ltd All rights reserved.
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Ovur results

Average number of embryos

transf d d 2.8
ransterre . aroTJn . Clinical pregnancy  33.01%
eSET practicaly incidental,

t ET
conpulsatory SET less than 5% e pre
TET around 80% Deliveries per ET 25.89%
Poor reimbursement (2 Cycles, no  Singleton deliveries  55.37%
Cryo covered, and no SET Twin deliveries 39.93%

obligation
o ) Triplet deliveries 4.70%

Mulitple deliveries 44.63%

Broad Cryo program just started
Legislation allows TET

Poor patient education



Our results on perinatal outcome in IVF/ICSI vs. spontaneously
concieved multiple pregnancies (Deliveries 2008-10)

71 Group | - multiple ART — 163 Z = 492
1 Grupa |l - multiple non ART — 174
1 Grupa lll - singleton ART — 155

Spontaneous
conception % IVF % Total
Multiple Twins 171 (ITA) 55,16% | 139 (1A) 44,84% | 310 (91,99%)
pregnancies Triplets 3 (IIB) 11,11% | 24 (IB) 88,89% | 27 (8,01%)
Total 174 (II) 51,63% | 163 (I) 48,37% |(337
Singleton
pregnancies 0 0% 155 (III) 100% 155




Results - demographic and
anthropometric characteristics

Age of woman BMI

L —— e —
Group 1 3024398 29.2043.81
P—
Group IT C 28851504 ) 28441536
Group 111 27.69+4.49

BMI Age per group

W Grupalll mGrupall mGrupal

>40
30-35 W Grupa lll
W Grupalll
51,24% W Grupall
25-30 52,98%
54,36%
18-25 15,23%

9,40%
<30 30-35 35-40 40-44 >44



Results - gestational age
N

GA GA Preterm

Pregnancy gw | GS <28 gw | 28-32gw 32-37gn delivery

e — e —

Multiple ART ~ |Q5.29:3.13 ) [13.07% 8.59% 52.15% | (63.80% )

e~ P —
Multiple SC 5.99+3.21 2.87% 9.20% 3851% | (80.57% D

P ——
Singleton ART ~ |@8.26:2.21 ) (1.29% ) [ 0.65% 10.97% 12.90%

—1 —
P — 1 <0.0001 00001 [<0.0001 | <0.0001 | <0000l |
120,00%

100,00%

80,00%

60,00%

40,00%

20,00%

0,00%

Blizanci ART Trojke ART Blizanci SK Trojke Sk Jednoplodne ART

M Prevremenih porodaja



Results - gestational age
N

Categories of premature births by group

90,00%
80,00%
70,00% /
60,00% / Blizanci ART
50,00% / == Trojke ART
40,00% // / e Blizanci SK
30,00% v 4 e Trojke SK
20,00% / e Jednoplodne ART
10,00%

0,00%

GS<28gn GS28-32gn GS32-37gn

Duration of pregnancy in gestation weeks

M Trajanje trudnoce u gn

Viseplodne ART Viseplode SK Jednoplodne ART



Results — Infants body weight
N

BM in grams BM<1500 g BM 1500-2500 g
Multiple ART [ 2262.83661.74 ( 13.43%] 49.71%
Multiple SC 2409.86:651.89 10.00% 41.71%
Singleton ART %’ @ 10.97%
p <0.0001 <0.0001
BM in grams BM<1500 g BM 1500-2500 g
Twins ART C2374.2856534 D  10.07% 44.96%
“Triplets ART 183250450035 23.39% 68.06%
Twins SK C2433.20:636.85 3 9.09% 41.35%
Triplets SK 1525+631.56 44.44% 55.56%
Singleton ART 3258.00£666.5 1.29% 10.97%
P <0.0001 <0.0001 <0.0001




Results — Infants body weight
o

TM u gramima

®TM u gramima

3258
2262,83 2409,86 I

Viseplodne ART Viseplode SK Jednoplodne ART

80,00%

70,00%

60,00%

s Blizanci ART
w—=Trojke ART

// e Blizanci SK
s Trojke SK

== Jednoplodne ART

50,00%

&\\

40,00%

N\

30,00%

20,00%

10,00%

\\g

0,00%
TM<1500¢g TM 1500-2500 g



No statistically significant differences, p=0,634
]

DISCORDANCY of body weight

m Voiseplode ART  m Viseplodne SK

DK ispod 10% DK 10-15% DK 15-20% DK 20-30% DK >30%



Rezultati — Apgar score p<0,0001
e

AS10-3 | AS14-6 | AS17-10 | AS50-3 | AS54-6 AS57-10

Blizanci ART [ 797% 3.77% 78.26% (~ 2.92% 6.57% p 90.51%

[ — ~— e ——
Trojke ART 12.50% | 26.39% 61.11% 0% 11.27% 88.73%
Blizanci SK 4.42% 16.81% 78.76% 1.76% 4.71% 93.53%
Trojke SK 3333% | 4444% 22.22% 22.22% 11.11% 66.67%

JednoplodneART 1.94% 3.23% (r94.84%) 1.94% 0% ( 98.06% )

p vrednost =0.0001 <0.0001

Apgar score

WAS1 MASS

8,75

Blizanci ART Trojke ART Blizanci SK Trojke SK Jednoplodne
ART



Neonatal intensive care (NICU)

- Neonatal semi intensive care ‘NSICU!

B NPINT ENINT

43,17% 43,06%

38,01%;5 9406

Blizanci ART Trojke ART Blizanci SK Trojke SK Jednoplodne ART




Complications from the placenta
=

M Viseplodne ART mViSeplode SK  mJednoplodne ART

1,15%
0,65%

Placenta defecta Ablatio placentae Placenta adherens \Placenta previa /




Complications in pregnancy

16,56%

M Viseplodne ART W Viseplode SK

6,90% 7,10%

79,14%

41,94%

m Jednoplodne ART

30,06%

18,97%
12,26%

GDM Anemija Hipertenzivni sindrom
GDM Anemia Hypertensive syndrom

Twins ART 15.11% | 78.42% 25.90%
Triplets ART 25.00% | 83.33% 54.17%
Twins SK 7.02% 67.84% 19.30%
Triplets SK 0% 66.67% 0%

Singleton ART 10.16% | 41.94% 12.26%
D 0.0099 <0.0001 ] 0,0014




Complications in pregnancy

Ue(\c\l Gestation|M 1 | d|S e v e r e
121 eQ
hypertension | preeclampsia preeclampsia

Twins ART 13.67% 10.79% 1.44%

Triplets ART 33.33% 16.67% 4.17%

Twins SK 8.19% 7.60% 3.51%

Triplets SK 0% 0% 0%

Singleton ART 7.74% 3.23% 1.29%

p 0.0014

Multiple ART

Distribution

Multiple nonART

Singleton ART

W Gestacljska hipertenalja
m Blaga preekiamsija
B Telka preckmpsisy

W Gestacijska hipertenzija
| Blago precklomsis
B Tedka precklampsija

m Gestacljska hipertenzija
W Blaga preeidamsija
™ Tedks preeklampsije



Method of delivery

The rate of cesarean section

] The rate of cesarean section

100%
83,70%
66,70%
58,33%

Blizanci ART Trojke ART Blizanci SK Trojke SK

65,81%

Jednoplodne ART




Take home massages

Multiple births after IVF/ICSI procedures are the main problem of
medically assisted reproduction, with numerous health risks for
mother, child, healthcare system and society.

Their reduction should be the main goal of every participant in our
practice.

Best way to achieve this is by implementing SET, as done successfully
in numerous countries, without reduction in live birth rate, but with
significant reduction in multiple birth rate.

This implementation requires not just involvement of health care
system but whole society with all its potentials must be included in
dealing with this problem.

Good reimbursement politics, monitoring, and legislation of MAR
procedures as well as functional vitrification program, patient and
health care professionals education are prerequisite for this.



Jan Gerris - quotes

‘A positive pregnancy test There is overwhelming

is not a success; a healthy evidence that multiple
baby is. Two healthy babies pregnancies lead to much
at the same time are a increased morbidity and
success as well, but mortality for mothers and
obstetricians know that it is children and can have
difficult to predict which negative consequences for
multiple will end well and parents and families.

which not. ... The problem
is not any one particular
twin [pregnancy] ending in
the birth of two perfect
children, but the epidemic
size of the complications.’



Clinical centre of Vojvodina




Department of Human reproduction, Novi Sad




Thank You




