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ART ChildrenART Children

�� 1978:1978: IVF, Louise Brown IVF, Louise Brown (R.Edwards, P.Steptoe)(R.Edwards, P.Steptoe)

�� 19901990 :: ICSIICSI (Palermo, Van Steirteghem, Devroey)(Palermo, Van Steirteghem, Devroey)

�� 20052005 WorldWorld�� 20052005 :: WorldWorld

More than More than 3 million children (3 million children (200 000 200 000 per yearper year ))

Approx. half from multiple pregnancies Approx. half from multiple pregnancies 



The Problem of Multiple The Problem of Multiple 

PregnanciesPregnanciesPregnanciesPregnancies



Fauser et al, Lancet 365, 1807, 2005Fauser et al, Lancet 365, 1807, 2005



Fauser et al, Lancet 365, 1807, 2005Fauser et al, Lancet 365, 1807, 2005



Multiplicity and Pregnancy ComplicationsMultiplicity and Pregnancy Complications

 Singleton Twin Triplet P 

Pre-eclampsia 1.2 2.9 5.6 0.001 

Preterm labour 7.1 19.7 40.4 0.001 

PROM 2.8 7.8 13.6 0.001 

 

 

FIVNAT, 1998



CHILDREN BORN AFTER ASSISTED CHILDREN BORN AFTER ASSISTED 
REPRODUCTION TECHNIQUESREPRODUCTION TECHNIQUES

�� Perinatal OutcomePerinatal Outcome

�� Congenital MalformationsCongenital Malformations

�� Chromosomal AbnormalitiesChromosomal Abnormalities�� Chromosomal AbnormalitiesChromosomal Abnormalities

�� Psychomotor developmentPsychomotor development

�� Genomic Imprinting DefectsGenomic Imprinting Defects

�� CancerCancer



CodingCoding systemssystems

• Classification by systemClassification by system

-- ICD international coding systemICD international coding system

•• National registersNational registers

-- British Pediatric Classification addsBritish Pediatric Classification adds-- British Pediatric Classification addsBritish Pediatric Classification adds

additional numbers to the ICD codeadditional numbers to the ICD code

-- guidelines for codingguidelines for coding

•• EurocatEurocat

-- surveillance of congenital anomaliessurveillance of congenital anomalies

•• MC KusickMC Kusick

Bonduelle et al., 2002



Major Malformations in IVF, ICSI and Major Malformations in IVF, ICSI and 
Naturally Conceived ChildrenNaturally Conceived Children

Rimm et al, J Ass Repr Gen, 21, 437, 2004



Ludwig, RBM Online 10, suppl 3, 83, 2005Ludwig, RBM Online 10, suppl 3, 83, 2005



Ceelen et al, Fertil Steril, 2008Ceelen et al, Fertil Steril, 2008



Risk for Congenital Malformations in ART Children Risk for Congenital Malformations in ART Children (Sweden)(Sweden)

Kallen et al, Birth Def Res, 73, 162, 2005



MetaMeta--analysis of Major Birth Defects in IVF and analysis of Major Birth Defects in IVF and 

ICSI ChildrenICSI Children

Lie et al, Intern J Epidemiol, 34, 696, 2005



Risk for Congenital Malformations in ART Children Risk for Congenital Malformations in ART Children 
(Sweden)(Sweden)



ICSIICSI--CFO Study (supported by EU)CFO Study (supported by EU)
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ICSIICSI--CFO Study (supported by EUCFO Study (supported by EU))

�� Study of 1515 ICSI, IVF and Study of 1515 ICSI, IVF and 
spontaneously conceived children at spontaneously conceived children at spontaneously conceived children at spontaneously conceived children at 
the age of 5 years and their familiesthe age of 5 years and their families



ICSI CFO Study: Major malformations at 5 yearsICSI CFO Study: Major malformations at 5 years

ICSIICSI

n 540n 540

IVFIVF

n 437n 437

ControlControl

n 538n 538

pp--valuevalue

NeonatalNeonatal 3.3%3.3% 2.1%2.1% 1.9%1.9% nsns

ChildhoodChildhood 3.0%3.0%11 2.3%2.3% 0.4%0.4%11 110.0010.001ChildhoodChildhood 3.0%3.0%11 2.3%2.3% 0.4%0.4%11 110.0010.001

Total major Total major 

malformationmalformation
6.3%6.3%22 4.3%4.3% 2.2%2.2%22 220.0010.001

Bonduelle et al, Hum Reprod, 20, 413, 2004Bonduelle et al, Hum Reprod, 20, 413, 2004



Prevalence of Major MalformationsPrevalence of Major Malformations

�� ICSI vs control: ICSI vs control: OR 2.85 (CI 1.46OR 2.85 (CI 1.46--5.59)5.59)

�� IVF vs control: IVF vs control: OR 1.82 (CI 0.86OR 1.82 (CI 0.86--3.85)3.85)

�� After adjustment for maternal age, After adjustment for maternal age, �� After adjustment for maternal age, After adjustment for maternal age, 
educational level, social class, smoking educational level, social class, smoking 
and drinking, OR slightly attenuatedand drinking, OR slightly attenuated

�� ICSI vs control: ICSI vs control: OR 2.54 (CI 1.13OR 2.54 (CI 1.13--5.71)5.71)

�� IVF vs control: IVF vs control: OR 1.67 (CI 0.70OR 1.67 (CI 0.70--3.98)3.98)

Bonduelle et al, Hum Reprod, 20, 413, 2004Bonduelle et al, Hum Reprod, 20, 413, 2004



UroUro--genital Major Malformations in ICSI (n=20)genital Major Malformations in ICSI (n=20)

Hypospadias (3)

Congenital malformations of male genital  organs 

Hydrocoele (3)

Undescended testicle, unilateral (4)

Duplication of ureter

Urethral stenosis (3)

Congenital vesico-ureteric junction obstruction (2)

Congenital vesico-uretero-renal reflux (3)

Bonduelle et al, Hum Reprod, 20, 413, 2004Bonduelle et al, Hum Reprod, 20, 413, 2004



Major Malformations in ICSI Children vs ControlsMajor Malformations in ICSI Children vs Controls

ProcedureProcedure Total boysTotal boys

MAJ %MAJ %

Total girlsTotal girls

MAJ %MAJ %

Boys and Boys and 

girls %girls %

ICSI ICSI vs vs 8.2%8.2% 3.6%3.6% 6.3%6.3%
ControlControl

8.2%8.2%

RR 2.60RR 2.60

CI: 1.2 CI: 1.2 –– 5.55.5

3.6%3.6%

RR = 1.44RR = 1.44

CI: 0.99 CI: 0.99 -- 2.092.09

6.3%6.3%

RR = 2.58RR = 2.58

CI: 1.37 CI: 1.37 -- 4.844.84

Bonduelle et al, Hum Reprod, 20, 413, 2004Bonduelle et al, Hum Reprod, 20, 413, 2004



Malformations in ICSI Children by Sperm OriginMalformations in ICSI Children by Sperm Origin

Sperm originSperm origin Major % Major % Abnormal / totalAbnormal / total

EjaculateEjaculate 4.2%4.2%1,21,2 32 / 75832 / 758

EpididymalEpididymal 9.1%9.1%11 2 / 222 / 22

TesticularTesticular 12.5%12.5%22 2 / 162 / 16

1,2 1,2 FE n.s.FE n.s.

Bonduelle et al, Hum Reprod, 20, 413, 2004Bonduelle et al, Hum Reprod, 20, 413, 2004



Prevalence of Major MalformationsPrevalence of Major Malformations

�� Increase in ICSI childrenIncrease in ICSI children

�� Not detected at birthNot detected at birth

�� Partially due to increased defects in Partially due to increased defects in 

��urouro--genital systemgenital system

�� Higher malformation rate in ICSI Higher malformation rate in ICSI 

��Boys 8.2%  > girls 3.6% Boys 8.2%  > girls 3.6% 

Bonduelle et al, Hum Reprod, 20, 413, 2004Bonduelle et al, Hum Reprod, 20, 413, 2004



Subfertility as a risk factorSubfertility as a risk factor

�� Buck Louis (2005)Buck Louis (2005) highlighted major highlighted major 

drawback of all studies, ie one group is drawback of all studies, ie one group is 

fertile, the other one is subfertile.fertile, the other one is subfertile.

�� Optimal study design would be:Optimal study design would be:�� Optimal study design would be:Optimal study design would be:

1.1. Comparison spontaneous and ART Comparison spontaneous and ART 

conceptions in subfertile populationconceptions in subfertile population

2.2. Comparison spontaneous and ART Comparison spontaneous and ART 

conceptions in fertile populationconceptions in fertile population



Subfertility and Risk for Major MalformationsSubfertility and Risk for Major Malformations

�� Spontaneous conception in subfertile Spontaneous conception in subfertile 

couples in Sweden (1983 couples in Sweden (1983 –– 1986) 1986) 

Ghazi et al, 1991Ghazi et al, 1991



Ludwig, RBM Online 10, suppl 3, 83, 2005Ludwig, RBM Online 10, suppl 3, 83, 2005
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�� Perinatal OutcomePerinatal Outcome

�� Congenital MalformationsCongenital Malformations
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�� Psychomotor developmentPsychomotor development

�� Genomic Imprinting DefectsGenomic Imprinting Defects
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Chromosomal Abnormalities in ART BabiesChromosomal Abnormalities in ART Babies

�� No systematic data in conventional IVFNo systematic data in conventional IVF

�� Limited data in ICSI fetuses Limited data in ICSI fetuses 

Data from VUBData from VUB�� Data from VUBData from VUB

�� 1586 fetal karyotypes 1586 fetal karyotypes 

�� Initially in almost all pregnancies Initially in almost all pregnancies -- now in now in 

< 50%< 50%



PREVALENCE OF INHERITED PREVALENCE OF INHERITED 
AND DE NOVO ABERRATIONSAND DE NOVO ABERRATIONS

PREVALENCE IN VUB ICSI FOETUSSESPREVALENCE IN VUB ICSI FOETUSSES

� TOTAL: TOTAL: 47/1586 = 2.96% = x 347/1586 = 2.96% = x 3

�� DE NOVO:DE NOVO: 25/1586 = 1.58% = x 325/1586 = 1.58% = x 3�� DE NOVO:DE NOVO: 25/1586 = 1.58% = x 325/1586 = 1.58% = x 3

�� INHERITED:INHERITED: 22/1586 = 1.39% = x 322/1586 = 1.39% = x 3

Bonduelle M L, ICSI-Related Risk for the Children, PhD Thesis, 
April 2003



PREVALENCE OF INHERITED AND DE NOVO PREVALENCE OF INHERITED AND DE NOVO 
ABERRATIONSABERRATIONS

INHERITED CHROMOSOMAL ANOMALIESINHERITED CHROMOSOMAL ANOMALIES

• PATERNAL TRANSMISSION  :                     17/22PATERNAL TRANSMISSION  :                     17/22

•• MATERNAL TRANSMISSION :                       5/22MATERNAL TRANSMISSION :                       5/22•• MATERNAL TRANSMISSION :                       5/22MATERNAL TRANSMISSION :                       5/22

•• BALANCED      :                                             21/22BALANCED      :                                             21/22

•• UNBALANCED :                                               1/22UNBALANCED :                                               1/22

Bonduelle M L, ICSI-Related Risk for the Children, PhD Thesis, 
April 2003



Prenatal Diagnosis in 1586 ICSI Fetuses in VUBPrenatal Diagnosis in 1586 ICSI Fetuses in VUB

Abnormal resultsAbnormal results nn %% ConfidenceConfidence % normal% normal

Interval Interval populationpopulation 1, 2, 31, 2, 3

�� De novoDe novo 2525 1.6%*1.6%* 1.02 1.02 -- 2.32 %2.32 % 0.45 0.45 -- 0.87%0.87%

Sex chromSex chrom 1010 0.6%*0.6%* 0.30 0.30 -- 1.16 %1.16 % 0.19 0.19 -- 0.27%0.27%

AutosomalAutosomal 1515 0.9%0.9% 0.53 0.53 -- 1.56 %1.56 % 0.26 0.26 -- 0.60%0.60%AutosomalAutosomal 1515 0.9%0.9% 0.53 0.53 -- 1.56 %1.56 % 0.26 0.26 -- 0.60%0.60%

NumericalNumerical 88 0.5%0.5% 0.22 0.22 -- 0.99 %0.99 % 0.14 0.14 -- 0.33%0.33%

StructuralStructural 77 0.4%0.4% 0.18 0.18 -- 0.91 %0.91 % 0.11 0.11 -- 0.22%0.22%

�� InheritedInherited 2222 1.4%*1.4%* 0.87 0.87 -- 2.09 %2.09 % 0.47 0.47 -- 0.37%0.37%

TotalTotal 4747 3.0%3.0% 2.19 2.19 -- 3.92 %3.92 % 0.92%0.92%

11 Jacobs et al., 1992 on 34 910 newbornsJacobs et al., 1992 on 34 910 newborns * significant* significant
22 FergusonFerguson--Smith et al., 1984 on 52 965 prenatal samplesSmith et al., 1984 on 52 965 prenatal samples
3  3  Hook et al., 1982; 1982Hook et al., 1982; 1982



NUMBER OF CHROMOSOMAL ABERRATIONS                NUMBER OF CHROMOSOMAL ABERRATIONS                

IN AZOOSPERMIC MALESIN AZOOSPERMIC MALES

ReferencesReferences nn
Klinefelter Klinefelter 
XXY (%)XXY (%)

Other sex Other sex 
chromosome chromosome 
abnormalities abnormalities 

(%)(%)

Autosomal Autosomal 
aberrations aberrations 

(%)(%)

Hendry 1976Hendry 1976 5454 3 (5.6)3 (5.6) -- 2 (3.0)2 (3.0)

Micic 1984Micic 1984 356356 26 (7.3)26 (7.3) 2 (0.6)2 (0.6) 2 (0.6)2 (0.6)Micic 1984Micic 1984 356356 26 (7.3)26 (7.3) 2 (0.6)2 (0.6) 2 (0.6)2 (0.6)

Retief 1984Retief 1984 106106 12 (11.3)12 (11.3) 6 (0.6)6 (0.6) --

Bourrouillou 1985Bourrouillou 1985 383383 49 (12.8)49 (12.8) 5 (1.5)5 (1.5) 5 (1.3)5 (1.3)

Rivas 1987Rivas 1987 163163 31 (19.0)31 (19.0) 5 (3.0)5 (3.0) 2 (1.2)2 (1.2)

Matsuda 1989Matsuda 1989 8484 3 (3.4)3 (3.4) 2 (2.2)2 (2.2) 2(2.2)2(2.2)

11511151 124 (11.0)124 (11.0) 20 (1.7)20 (1.7) 13 (1.1)13 (1.1)



Prevalence of DPrevalence of De e Novo                   Novo                   

Chromosomal AnomaliesChromosomal Anomalies

SexSex AutoAuto TotalTotal

Bonduelle et al., Bonduelle et al., 10 (0.63%)10 (0.63%) 15 (0.95%)15 (0.95%) 25/586 (1.6%)25/586 (1.6%)Bonduelle et al., Bonduelle et al., 

20022002

10 (0.63%)10 (0.63%) 15 (0.95%)15 (0.95%) 25/586 (1.6%)25/586 (1.6%)

Aboulghar et al., Aboulghar et al., 
20012001

7 (1.63%)7 (1.63%) 8 (1.86%)8 (1.86%) 15/430 (3.4%)15/430 (3.4%)

Bonduelle et al., 2002



DDe e Novo Chromosomal Anomalies and Novo Chromosomal Anomalies and 
Sperm Parameters / OriginSperm Parameters / Origin

�� Sperm countSperm count
< 20< 20.10.106 6 / ml  / ml  ⇒⇒ 2.1 %*2.1 %* chromosomal chromosomal 
abnormalitiesabnormalities

Fisher’s Exact 2 tailed test pFisher’s Exact 2 tailed test p << 0.050.05Fisher’s Exact 2 tailed test pFisher’s Exact 2 tailed test p << 0.050.05

�� Sperm mSperm motilityotility
< 50 % normal < 50 % normal motilitymotility ⇒⇒ more more 
chromosomal abnormalitieschromosomal abnormalities

Fisher’s Exact 2 tailed test pFisher’s Exact 2 tailed test p << 0.050.05

�� Sperm originSperm origin ⇒⇒ no influenceno influence



Chromosomal Abnormalities in ICSI Chromosomal Abnormalities in ICSI 

Embryos Using OTA or TESE SpermatozoaEmbryos Using OTA or TESE Spermatozoa

OTAOTA TESETESE P ValueP Value

Embryos Embryos 
(N)(N)

830830 100100

Normal (%)Normal (%) 347 (41.8)347 (41.8) 22 (22.0)22 (22.0) <0.001<0.001Normal (%)Normal (%) 347 (41.8)347 (41.8) 22 (22.0)22 (22.0) <0.001<0.001

Aneuploid Aneuploid 
(%)(%)

218 (26.2)218 (26.2) 17 (17.0)17 (17.0) NSNS

Mosaic (%)Mosaic (%) 220 (26.5)220 (26.5) 53 (53.0)53 (53.0) <0.001<0.001

Silber et al, Fertil Steril, 79, 30, 2004



Chromosomal Abnormalities in Sperm from Chromosomal Abnormalities in Sperm from 

Azoospermic MenAzoospermic Men

Semen Semen 
OriginOrigin

Sperm Sperm 
Analyzed Analyzed 

(N) (N) 

Nullisomy Nullisomy 

(%)(%)

AutosomAutosom

DisomyDisomy

(%)(%)

Sex Chr Sex Chr 

Disomy Disomy 

(%)(%)

Diploidy Diploidy 

(%)(%)

TesticularTesticular 490490 18 18 

(3.7)(3.7)aa
1010

(2.0)(2.0)bb
2121

(4.3)(4.3)cc
77

(1.4)(1.4)dd(3.7)(3.7) (2.0)(2.0) (4.3)(4.3) (1.4)(1.4)

EpididymEpididym 66756675 29 29 
(0.43)(0.43)aa

3434

(0.51)(0.51)bb
4141

(0.61)(0.61)cc
1616

(0.24)(0.24)dd

EjaculatedEjaculated 2515025150 67 67 
(0.27)(0.27)aa

128128

(0.51)(0.51)bb
113113

(0.45)(0.45)cc
8282

(0.33)(0.33)dd

Palermo et al, Hum Reprod, 17, 570, 2002a,b,c,d p<0.01



Chromosomal Abnormalities in Sperm from Chromosomal Abnormalities in Sperm from 

Infertile and Fertile MenInfertile and Fertile Men

Chromosomal Chromosomal 
Abnormalities (%)Abnormalities (%)

P ValueP Value

NonobstructiveNonobstructive

AzoospermiaAzoospermia

19.619.6 <0.001<0.001

Obstructive Obstructive 
AzoospermiaAzoospermia

8.28.2 <0.001<0.001

Severe OTASevere OTA 13.013.0 <0.001<0.001

Semen DonorsSemen Donors 1.61.6

Levron et al, Fertil Steril, 63, 479, 2001



Genetic Risks in ICSI ChildrenGenetic Risks in ICSI Children

�� Risk due to higher maternal age (31%)Risk due to higher maternal age (31%)

�� More (5.3%) parental (paternal) abnormal More (5.3%) parental (paternal) abnormal 

karyotypeskaryotypes

�� More (6%) risk for monogenic diseasesMore (6%) risk for monogenic diseases

�� Infertility is part of disease CF/CBAVD, Infertility is part of disease CF/CBAVD, 

SteinertSteinert

�� Genetic abnormality causes infertility: Yq11 Genetic abnormality causes infertility: Yq11 

(micro) deletions(micro) deletions

�� More multifactorial disorders in infertilie patients?More multifactorial disorders in infertilie patients?

⇒⇒⇒⇒⇒⇒⇒⇒ Genetic counselling needed in high risk situationsGenetic counselling needed in high risk situations
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�� NO differences NO differences 

between ICSI, IVF between ICSI, IVF 

Wechsler Preschool and Primary Scale of Intelligence-Revised

(WPPSI-R): FSIQ, VIQ, PIQ

110 ICSI

Cognitive Development at 5 Years

between ICSI, IVF between ICSI, IVF 

and and NNC children on C children on 

FSIQ, VIQ and PIQ FSIQ, VIQ and PIQ 

�� Gender effectGender effect

Girls obtain higher Girls obtain higher 

scores than boys on scores than boys on 

FSIQ, VIQ and PIQ   FSIQ, VIQ and PIQ   

100

102

104

106

108

FSIQ VIQ PIQ

IVF

NC

Mean score  100    SD15

PonjaertPonjaert--Christoferson et al, Pediatr, Christoferson et al, Pediatr, 
115, 283, 2005 115, 283, 2005 



SocioSocio--emotional Development & Family emotional Development & Family 

RelationshipsRelationships

�� No evidence of No evidence of 
increased child increased child 
behavioural problems behavioural problems 
(CBCL)(CBCL)

Results

76 ICSI

Maternal and paternal commitment to 

parenting (Greenberger)

***(CBCL)(CBCL)

�� No evidence of more No evidence of more 
stress in families who stress in families who 
have used ICSI or IVF have used ICSI or IVF 
(PSI)(PSI)

�� Greater investment in Greater investment in 
parenting associated parenting associated 
with ICSI, and less in with ICSI, and less in 
work (Greenberger)work (Greenberger)

69

70

71

72

73

74

75

76

Maternal Paternal

ICSI

IVF

NC

***

*

Barnes et al, Hum Repr, 19, 1480, 2004Barnes et al, Hum Repr, 19, 1480, 2004



Sperm Concentration and Cognitive Sperm Concentration and Cognitive 
DevelopmentDevelopment

�� No significant difference in total No significant difference in total 
intelligence quotient (IQ) intelligence quotient (IQ) –– performance performance 
or verbal IQor verbal IQ-- between ICSI and IVF between ICSI and IVF 
children depending on sperm origin children depending on sperm origin children depending on sperm origin children depending on sperm origin 
(testicular, epididymal or ejaculated) or (testicular, epididymal or ejaculated) or 
sperm concentration (<1, 1sperm concentration (<1, 1--5, 55, 5--20 or 20 or 
>20x10>20x106 6 / ml)./ ml).

Wennerholm et al, Hum Reprod, 2006Wennerholm et al, Hum Reprod, 2006



Laterality in ICSI and IVF versus Naturally Laterality in ICSI and IVF versus Naturally 

Conceived ChildrenConceived Children

Sutcliffe et al, Br J Obstet Gynaec, 112, 1, 2005Sutcliffe et al, Br J Obstet Gynaec, 112, 1, 2005





Neuromotor and Mental Development of ICSI Neuromotor and Mental Development of ICSI 

Children at 5.5 Years (Germany)Children at 5.5 Years (Germany)

Ludwig et al, Fertil Steril, 2009Ludwig et al, Fertil Steril, 2009
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Genomic Imprinting DefectsGenomic Imprinting Defects

Angelmann’s syndrome Angelmann’s syndrome ((neurogenetic diseaseneurogenetic disease))

Cox et al, 2002:Cox et al, 2002: 2 2 cases aftercases after ICSIICSI

BeckwithBeckwith--Wiedemann syndrome Wiedemann syndrome ((human large baby syndromehuman large baby syndrome))

Sutcliffe et al,199Sutcliffe et al,19955:: 1 1 case after cryopreserved ETcase after cryopreserved ET

Olivennes et al, 2001: Olivennes et al, 2001: 1 1 case aftercase after IVFIVF

DeBaun et al, 2002: DeBaun et al, 2002: 2 2 cases aftercases after IVFIVFDeBaun et al, 2002: DeBaun et al, 2002: 2 2 cases aftercases after IVFIVF

4 4 cases aftercases after ICSI (ICSI (ejacul. spermejacul. sperm))

1 1 case aftercase after ICSI ICSI ((testic. spermtestic. sperm))

Maher et al, 2003: Maher et al, 2003: 3 3 cases aftercases after IVF  IVF  

3 3 cases aftercases after ICSIICSI

RetinoblastomaRetinoblastoma

Moll et al, 2003:Moll et al, 2003: 5 5 cases aftercases after IVFIVF



BeckwithBeckwith--Wiedemann and PraderWiedemann and Prader--Willi Syndromes Willi Syndromes 

in IVF/ICSI Children and the UK Populationin IVF/ICSI Children and the UK Population

Sutcliffe et al, Hum Reprod, 2006Sutcliffe et al, Hum Reprod, 2006



CHILDREN BORN AFTER ASSISTED CHILDREN BORN AFTER ASSISTED 
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INCIDENCE OF CANCER IN CHILDREN CONCEIVED INCIDENCE OF CANCER IN CHILDREN CONCEIVED 

BY ARTBY ART

Sutcliffe and Ludwig, Lancet, 2007Sutcliffe and Ludwig, Lancet, 2007



INCIDENCE OF CANCER IN CHILDREN CONCEIVED INCIDENCE OF CANCER IN CHILDREN CONCEIVED 
BY ARTBY ART

Raimondi et al, Br J Cancer,  2005Raimondi et al, Br J Cancer,  2005



FertilityFertility



Fertility of ART ChildrenFertility of ART Children

�� Louise Brown and her sister gave birth to  Louise Brown and her sister gave birth to  
healthy childrenhealthy childrenhealthy childrenhealthy children

�� These represents the first, second generation These represents the first, second generation 
children after IVF.children after IVF.



Pregnancy and Children Outcome after Pregnancy and Children Outcome after 
ART:ART: Is there a Reason for Concern?Is there a Reason for Concern?

�� Multiple pregnancies remain an important Multiple pregnancies remain an important 

risk factorrisk factor

�� Slightly higher risk of perinatal complications Slightly higher risk of perinatal complications 

(prematurity, low birth weight), even in (prematurity, low birth weight), even in (prematurity, low birth weight), even in (prematurity, low birth weight), even in 

singletons, probably related to infertilitysingletons, probably related to infertility

�� Slightly higher risk of inherited chromosomal Slightly higher risk of inherited chromosomal 

anomalies in relation to parental anomalies in relation to parental 

chromosomes and of de novo anomalies chromosomes and of de novo anomalies 

related to sperm qualityrelated to sperm quality



Pregnancy and Children Outcome after Pregnancy and Children Outcome after 
ART:ART: Is there a Reason for ConcernIs there a Reason for Concern??

�� Slightly higher risk of major malformations  Slightly higher risk of major malformations  

mostly in relation to maternal age, infertility mostly in relation to maternal age, infertility 

and underlying parental diseaseand underlying parental diseaseand underlying parental diseaseand underlying parental disease

�� PsychoPsycho--motor development is normal but motor development is normal but 

the neurothe neuro--developmental outcome might be developmental outcome might be 

influenced by neonatal problemsinfluenced by neonatal problems



Pregnancy and Children Outcome after Pregnancy and Children Outcome after 
ART:ART: Is there a Reason for Concern?Is there a Reason for Concern?

�� Based on the available data, no reason for Based on the available data, no reason for 
major concernmajor concern

�� Proper counselling of the couples on Proper counselling of the couples on �� Proper counselling of the couples on Proper counselling of the couples on 
existing risksexisting risks

�� Larger studies are necessary to assess Larger studies are necessary to assess 
the health risks associated with ART but the health risks associated with ART but 
also infertility per sealso infertility per se



Thank you!Thank you!Thank you!Thank you!


