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Inga jäv att deklarera



 >9 milj ART barn födda i världen (ESHRE, 2021) 

 Upp till 7.7 % av nationella kohorter i Europa  
2016 (Sverige 4.3 %)
(ESHRE /EIM data, Wyns et al, Hum Reprod Open, 2020)

 80 000 barn födda i Sverige (www.qivf.se)

BAKGRUND



1983 första rapporten om graviditet 
och födsel efter frysning av embryon 
Trounson and Mohr 1983, Zeilmaker et al, 1984



Färsk och frys embryo transfer-utveckling över tid

Hum Reprod 2020:35 (12): 2832–2849

Europé
USA
Australia and New Zeeland

Ratio fresh cycle/frozen-thawed cycle Freeze-all per oocyte retrieval, IVF/ICSI (%)



Hum Reprod 2020:35 (12): 2832–2849

Födsel per embryo transfer, färsk
och fryst cykel

=färsk

=frys
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Sverige 1991-2019



Förlossning per ET: blastocyst vs dag 2-3, färsk 
IVF och fryscykel, 2019 Sverige

www.qivf.se



Fresh ET-2 embryos, day 3, Cryo day 3 -vitrification

Frozen ET Fresh ET Absolute
n=746 n=762 difference, 95% CI

Live birth 368 (49.3%) 320 (42.0%) 7.3 (2.3-12.4)



n=1508 n=782
Live birth 36.3% and 34.5%

n=2157
Live birth 48.7% and 50.2%

n=1650
Live birth 50.0% and 40.0%



Stormlund BMJ, 2020





n=124 700
2007-2017

Year of 
treatment

2007 2011 2017

Number of
oocyte
aspirations 

9782 11 467 11 931

Maternal 
age≥ 35 
years,  %

38.5 43.3 40.1

ICSI, % 48 50 48

SET, fresh,
%

70 74 84

SET, FET,
%

74 89 98

Blastocyst 
transfer 
rate, fresh,  
%

5 11 31

Blastocyst 
transfer 
rate, FET, 
%

6 30 88

Number of 
oocytes 
retrieved, 
median 
(IQR)

9 (7) 8 (7) 9 (7)

CLBR (per OPU):27.0% till 36.3%
CLBR (minst en ET): 30.0% till 43.3% 



”Freeze‐all” jämfört med konventionell IVF: 
Ovariellt hyperstimulerings -syndrom (OHSS)

Zaat et al Cochrane Syst Rev 2021 Feb 4;2(2):CD011184



Enkelbörd: ART vs spontan konception
Systematiska  översikter and meta-analyser

AOR or RR, 
95% CI

Helmerhorst
2004

Jackson
2004

McGovern
2004

McDonald
2009

Pandey
2012

Qin
2017

No of studies, 
no of children

12*
5361

14*
12 114

27
14 748

15*
31 032

22**
27 819

52
181 741

<37 w 2.0 (1.8-2.3) 2.0 (1.7-2.2) 2.0 (1.8-2.2) 1.8 (1.5-2.2) 1.5 (1.5-1.6) 1.7

<32 w 3.3 (2.0-5.3) 3.1 (2.0-4.8) 2.5 (0.9-7.2) 2.3 (1.7-3.0) 1.7 (1.5-1.9) 2.0

<2500 g 1.7 (1.5-1.9) 1.8 (1.4-2.2) - 1.6 (1.3-2.0) 1.6 (1.6-1.8) 1.5

<1500 g 3.0 (2.1-4.4) 2.7 (2.3-3.1) - 2.6 (1.8-3.8) 1.9 (1.7-2.2) 2.0

SGA 1.4 (1.2-2.7) 1.6 (1.3-2.0) - 1.4 (1.0-2.0) 1.4 (1.3-1.5) 1.2

*Cohort studies, matched or adjusted for at least maternal age



17

ART singleton and twins : <37 weeks

ART singleton and twins: IUFD and death <1year ART singleton and twins: SGA 



FET vs fresh IVF and FET vs SC 
*p<0.05, **p<0.01, ***p<0.001, ****p<0.0001
Adjusted for maternal age, parity, year of birth, gender and country

Singletons:
IVF- frozen/thawed
embryos (FET): 6 647 
IVF – fresh embryos:
42 242
SC: 288 547 



10% lower risk

30% lower risk 



50% increase

85% increase



Zaat et al Cochrane Syst Rev 2021 Feb 4;2(2):CD011184

Large for gestational age (LGA) och Small for gestational age (SGA)



2002-2015
Singletons
Vitrified blastocysts: 3650
Slow-frozen embryos. 8123
Fresh blastocyst: 4469

PTB: aOR 1.33 (1.09-1.62) vitrified blastocysts vs slow frozen embryos



Risker på längre sikt
Diseases later in life?
(Developmental Origins of Health 
and Disease; Barker hypothesis)

SGA predisposes for
 Cardiovascular diseases
 Diabetes 
 Hypertonia
 Stroke



Hög födelsevikt är associerad med 
• Asfyxia
• Shoulder dystocia
• Hypoglycemia
• Respiratory problems
• Mortality

Henriksen et al., AOGS, 2008



High birth weight and child cancer

+15%

CNS tumors Leukemia

+29% +68%

Wilm’s tumor

Magnusson, Frontiers in Pediatrics 2021



High birth weight and breast cancer

+28%



Diabetes Type 1

+15% +12%



Psychiatric diseases

 Schizophrenia and depression 
 Behavioral problems 
 Positively associated with cognitive ability

Cardiovascular disease

• Hypertension in childhood, inverse association in adulthood
• No difference in the risk of coronary heart disease



Missbildningar
Singletons: ART vs spontan konception   
Systematic reviews och meta-analyses

Rimm
2004

Hansen
2005*

McDonald
2005

Pandey
2012*

Hansen
2013*

No of studies 
and ART 
children

IVF:8
2 064
ICSI:6
3 948

15
13 059

7
4 031

7
4 382

23
48 944

Birth defects
AOR or RR 
(95% CI)

IVF: 
1.5 (0.8-2.7)

ICSI:
1.3 (0.9-2.0)

1.3 (1.2-1.5) 1.4 (1.1-1.9) 1.7 (1.3-2.1) 1.4 (1.3-1.4)

*Cohort studies, matched or adjusted ART 30-70% increased risk



FET :1830 4.2%
Fresh:2942 4.5%
SC:31 243 3.2% 

ART vs SC: AOR 1.23 (1.05-1.47)
FET vs fresh: AOR 0.95 (0.71-1.27)



Långtids uppföljning

Diabetes mellitus
Kardiovaskulära risker
Pubertets utveckling
Cancer

Skolprestationer
Psykiatriska sjukdomar, ADHD 
etc

Christina Bergh, Stockholm 2018

1984-2015, 172,161 ART barn,
ART mammor och 7 681,792 kontroller



First author and year of 
publication

Country Number of ART 
children

Overall cancer risk (95% CI) Specific cancers at increased 
risk

Observational studies

Williams , 2013 United Kingdom 106 013 SIR 0.98 (0.81 to 1.19) Hepatoblastoma, 
rhabdomyosarcoma

Sundh, 2014 Nordic countries 91 796 aHR 1.08 (0.91 to 1.27) CNS, malignant epithelial 
neoplasms

Reigstadt, 2016 Norway 25 782 HR 1.21 (0.90 to 1.63)

Gilboa, 2018 Israel 64 317 RR 1.09 (0.79 to 1.48)

Williams, 2018 United Kingdom 12 137 RR 0.83 (0.47 to 1.47)

Spaan, 2019 Netherland 24 269 HR 1.00 (0.72 to 1.38)

Spector, 2019 United States 275 686 HR 1.17 (1.0 to 1.36) Hepatic tumors

Hargreave, 2019 Denmark 19 448 IVF
13 427 ICSI
3 356 FET

ART: aHR 1.20 (0.96 to 1.49)
IVF: aHR 0.96 (0.70 to 1.32)
ICSI: aHR 1.33 (0.94 to 1.89)
FET: aHR 2.43 (1.44 to 4.11) 

Leukemia

Cancer hos barn födda efter ART



Denmark, 1996-2012
1,085,172 children, 37156 ART
2217 cancer

Hargreave JAMA 2019

Person-years No of children No of cancer cases HR (95% CI)



ART SC
n=47,938 n=3,090,602

DM1 202 17,916

per 100 000 person years 43.4 35.5

aHR (ART vs SC):1.07 (0.93-1.23)

aHR (FET vs fresh): 1.52 (1.08-2.14)
aHR (FET vs SC):1.41 (1.05 to 1.89)



Denmark, 1995-2001
15-16 years old singletons
Cryo: 423
Fresh: 6072

No differences in academic performance



Spangmose, 2021 Hum Reprod

N=97,614 ART
N=4,875,998 SC
1985-2010

AOR (95% CI)
All children 2.76 (2.03-3.67)

1.39 (1.01-1.87)
Total 1.56 (1.44-1.70)

Singletons 2.02 (1.22-3.14)
1.28 (0.89-1.78)

Total 1.11 (0.98-1.24)





Zaat et al Cochrane Syst Rev 2021 Feb 4;2(2):CD011184



KEY MESSAGES –
IVF resultat Frys vs färsk

Liknande födelsefrekvens
Lägre risk för OHSS
Längre tid till förlossning



KEY MESSAGES –barn och mamma utfall
Frys vs färsk

Neonatala utfall (PTB, LBW) –lägre frekvens
Neonatala utfall (LGA, hög födelsevikt)-ökad frekvens
Missbildningar- Inga skillnader
Cancer –oklart?
Akademiska prestationer-ingen skillnad
Typ 1 Diabetes-något ökad? för frys
Mamma utfall –ökad risk för HDP (hypertensive disorders of pregnancy)



Tack!
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