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Abstract 

Background: Singletons born following assisted reproductive technology (ART) have adverse neonatal 
outcome compared to singletons born following spontaneous conception (SC). Moreover, the women 

undergoing ART are at an increased risk of hypertensive disorders in pregnancy (HDP) and placental 

complications.                            
Aim: To study the neonatal and maternal outcomes following the introduction of advanced techniques in 

ART.                     

Material and methods: All papers were population-based register studies in Sweden with cross linkage of 
the national ART registers and national health data registers. In paper III also Danish register data were 

included. Paper I Singletons born after blastocyst transfer (n=4819), singletons born after cleavage stage 

transfer (n=25,747) and singletons born after SC (n=1,196,394) were included. The main outcome was birth 
defects. Moreover, other neonatal and maternal outcomes were assessed. Paper II Neonatal and maternal 

outcomes in different cycle regimens in frozen embryo transfer (FET) (n=6297 in natural cycles, n=1983 in 

stimulated cycles, n=1446 in programmed cycles) were studied. FET was also compared to fresh embryo 
transfer and to SC. The primary outcomes were preterm birth (PTB, <37 weeks), low birth weight (LBW, 

<2500 grams), HDP and postpartum hemorrhage (PPH, >1000 mL). Paper III Singleton pregnancies 

following transfer of vitrified blastocysts (n=3650) were compared to singleton pregnancies following slow-
frozen cleavage stage transfer (n=8123) and fresh blastocyst transfer (n=4469). Main outcomes were PTB, 

LBW, macrosomia, HDP and PPH. Paper IV Singletons born following preimplantation genetic testing 

(PGT) (n=267) were compared to singletons born following in vitro fertilization (IVF)/intracytoplasmic 
sperm injection (ICSI) (n=55,355) and to SC (n=26,535). Main outcomes were PTB and LBW. Moreover, 

maternal outcomes and early childhood outcome were assessed.                                                           

Results: Paper I No difference in the rate of birth defects were observed between the groups. However, 
there was an increased risk of placenta previa and placental abruption following blastocyst transfer 

compared to transfer of cleavage stage embryos and SC. Paper II Programmed cycles were associated with 

a higher risk of HDP (adjusted odds ratio [AOR] 1.6-1.8), PPH (AOR 2.6-2.9), post term birth (AOR 1.6-
2.0) and macrosomia (≥4500 grams) (AOR 1.4-1.6) compared to other cycle regimens. The rates of PTB 

and LBW were similar independently of cycle regimen. Paper III Transfer of vitrified blastocysts was 

associated with a higher risk of PTB (AOR 1.3). No other differences were found. Paper IV For PGT 
singletons no differences in PTB and LBW were observed in comparison to other IVF/ICSI singletons yet 

higher rates compared to SC. The early childhood outcomes were reassuring but should be interpreted 

cautiously due to few cases and short follow-up time.                                                        
Conclusion: Blastocyst transfer is associated with a higher risk of placenta previa and placental abruption 

compared to cleavage stage transfer. Programmed cycles were associated with higher risks of HDP and PPH 

compared to other cycle regimens. The freezing technique or the embryo biopsy used for PGT do not seem 
to alter the neonatal and maternal outcomes.             
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