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In vitro fertilization – the beginining 

¨  25.07.1978. Louisa Brown 

¨  Patric Steptoe and Robert 
Edwards 

¨  Age of assisted reproductive 
technology(ART) started 

¨  The era of hope for many 
couples 

¨  Hope, joy and success but also 
many new challenges 



Original letters to the Editor of Lancet  



IVF - Challenges 

¨  Success, practical technical 
challenges 

¨  Clinical challenges in the 
field of reproductive 
medicine and 
perinatology 

¨  Legal, legislative dilemma 
¨  Ethical, moral and 

religious dilemmas 
¨  Organizational dilemmas 
¨  Complications !!! 

SUCCESS 

SAFETY 

The key dilemma - BALANCE 



MULTIPLE PREGNANCIES AND IN 
VITRO FERTILIZATION 
¨  The desire for greater 

success occurrence of 
multiple embryo transfer 

¨  The high rate of multiple 
pregnancies 

¨  ARE MULTIPLE 
PREGNANCIES SUCCESS 
OR COMPLICATIONS OF 
IN VITRO FERTILIZATION? 

¨  Will mode of conception 
further affect this 
phenomenon? 



Multiple pregnancies - facts 

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

¨  After ICSI/IVF currently in Europe around 20 
% of pregnancies are multiple (19.4% twins 
and 0.8% triplets)(Farraretti et al. Human 
Reproduction, 2013), and 30% USA. 

¨  In 2005 1% of infants born in US were ART, 
and accounted of 17% of multiple births 
(Wright et al. 2008) 

¨  80% of twins are dizygotic and 20% are 
monozygotic.  

¨  IVF/ICSI lead to increased incidence in 
monozygotic 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 

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

¨  Between 1970 and 2003, twinning increased by 50% and triplets by 400% in England 
and Wales,1 mirroring similar trends in the USA. 



Multiple pregnancies - facts 



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.  

Best Pract Res Clin Obstet 
Gynaecol. 2012, Tiitinen A.  



Infertility and assisted reproductive 
technology 
¨  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. 
¨  16-18% of couples in our 

community. 

¨  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 

¨  More than 5 million babies born 

¨  In 2009. Europe 537 463 cycles 

¨  MAR children (0,6%-4.5% of all 
children) 

¨  19.4% twins (5.9%-36.4%) 

¨  0.8% triplets (0%-6.7%) 

 

 







PROBLEM of multiple pregnancies 
 Spontaneous and after ART 

¨  Success itself is not the only goal 

¨  Primum non noccere 

¨  Only a healthy baby from a singleton 

pregnancy is a success in the proceedings IVF 

¨  2004. - BEST proposed concept 



Risks of multiple pregnancies after IVF/ICSI 

Maternal 

Fetal 

Psychosocial Practice 

Economical 
(health care 

system) 



2x higher risk 
of maternal death 

20-25% pregnancy  
induced hypertension 

2 –3 times higher risk for  
gestational diabetes 

risk of pre-eclampsia 

3x higher for twins  
9x higher for triplets 

 

medically indicated  
eSET  

MATERNAL 
COMPLICATIONS 

Risks for mothers 



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

27% higher risk for 
congenital anomalies 

50% twins and 
80% triplets - NICU 

The rate of  
cerebral palsy 

6x higher for twins  
18x higher for triplets  

monochorionic twins 
10x higher risk for complications 

FETAL 
COMPLICATIONS 

PREMATURITY 

Risks for the fetus 



How to organize 

 there free time 

Habituation 

  by already 

  present child 

Your Text here Your Text here 

Parental stress 

anxiety and 

depression 

Complications 

psychosocial 

functioning  

  family 

Your Text here 

Your Text here 

Quality of life is 
significantly  
damaged 

Psychological and social consequences 



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? 



#	
  8	
  

Do not be irresponsibile! 



Neonatal costs – twins 16 X 
                        – triplets 109 X  
 

A British study – triplets pregnancy - 2000 cycles 
 

A Belgian 
study 
2003. 

Financing 
overall 

IVF program 
these countries 

Reduction 
for 

50% 

Economical (health care system) risks 



Posledice neadekvatnog reimbursmenta – Nemogućnost implementacije eSET i 
visoka stopa multiplih trudnoća 

¨  Procenjeno je da jedna troplodna 
trudnoća košta zdravstveni sistem i 
do 2000 pokušaja VTO  

¨  Implementacija eSET-a u najvećoj 
meri zavisi od dobre reimbursement 
politike. 



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



Are all those risks consequence of MAR or multiple 
pregnancies per se  



Are all those risks consequence of MAR or multiple 
pregnancies per se  



Are all those risks consequence of MAR or multiple 
pregnancies per se  



Prevention   

¨  Redifining success (BEST concept) 
n 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 

¨  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. 

¨  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. 

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

 

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% CI 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) 

¨  AUTHORS' CONCLUSIONS: 
 In a single fresh IVF cycle, single embryo transfer is associated with a lower live birth rate than 
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 
SET in a natural or hormone-stimulated cycle) 



    Good public policy 
    funding 
   (reimbursement policy) 

        High-quality instruments,  

        models and methods of embryo selection 

Cryopreservation of spare embryos 

SET 

SET – prerequisites for implementation 



Can it be done – YES 
Perinatal outcome is better with SET 



¨  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. 

¨  Births following the transfer of two 
embryos had a significantly higher 
perinatal mortality rate than births 
following SET (19.1 per 1000 births 
and 13.2 per 1000 births). 

¨  The risk of perinatal mortality for all 
births following two embryo transfer 
was 53% higher than those following 
SET. 

¨  74% higher risk of perinatal 
mortality than births following fresh 
SET. 



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

¨  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  







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% 



Our results  

¨  Average number of embryos 
transferred  around 2.8 

¨  eSET practicaly incidental, 
conpulsatory SET less than 5% 

¨  TET around 80% 
¨  Poor reimbursement (2 Cycles, no 

Cryo covered, and no SET 
obligation) 

¨  Broad Cryo program just started 
¨  Legislation allows TET 
¨  Poor patient education 

Sample size 1325 cycles 

Clinical pregnancy 
rate pre ET 

33.01% 

Deliveries per ET 25.89% 

Singleton deliveries 55.37% 

Twin deliveries 39.93% 

Triplet deliveries 4.70% 

Mulitple deliveries 44.63% 

Devastating facts Consequence 



¨  Group I - multiple ART – 163 
¨  Grupa II - multiple non ART – 174 
¨  Grupa III - singleton ART – 155 

∑ = 492 

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



Results - demographic and 
anthropometric characteristics 

Age per group 



Results - gestational age 

c 



Results - gestational age 

Categories of premature births by group 

Duration of pregnancy in gestation weeks 



Results – Infants body weight 



Results – Infants body weight 



No statistically significant differences, p=0,634 

DISCORDANCY of  body weight 



Rezultati – Apgar score p<0,0001 

        Apgar score 



Neonatal intensive care (NICU) 
Neonatal semi intensive care (NSICU) 



Complications from the placenta 



Complications in pregnancy 

 	
   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%	
  

p	
   0.0099	
   <0.0001	
   0,0014	
  



Complications in pregnancy 

 	
  

G e s t a t i o n 

hypertension	
  

M i l d 

preeclampsia	
  

S e v e r e 

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	
  

Frequency 

Distribution 

Multiple ART 

Multiple nonART 

Singleton ART 



Method of delivery 

The rate of cesarean section 
The rate of cesarean section 



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 
is not a success; a healthy 
baby is. Two healthy babies 
at the same time are a 
success as well, but 
obstetricians know that it is 
difficult to predict which 
multiple will end well and 
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.’ 

 

¨  There is overwhelming 
evidence that multiple 
pregnancies lead to much 
increased morbidity and 
mortality for mothers and 
children and can have 
negative consequences for 
parents and families. 



Clinical centre of Vojvodina 



Department of Human reproduction, Novi Sad 



Thank You 
 


