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Introduction

• It is well known that children born after 
assisted reproductive technology (ART) have 
more adverse perinatal outcomes

• Preterm births 
• Low birthweights
• Birth defects
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Introduction

• Currently 1.8% of births occur after ART
• Long term health threats to children conceived after 

ART
• Cancer is one such adverse health outcome
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Question

• Do children and young adults born after 
assisted reproductive technology (ART) have 
an increased risk of cancer?
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Facts

• Divergent results on cancer risk in children 
born after ART have been reported in the 
literature. 

9/2/2018 Faranoush,ART 5



Raimondi et al., 2005

• A systematic review and meta-analysis from 
2005 including 11 studies showed no overall 
increased risk of cancer among children born 
after ART

• (standardized incidence ratio (SIR) 1.33; 95% 
CI 0.62–2.85)
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Hargreave et al., 2013
• Systematic review and meta-analysis indicated a 

significantly increased risk of all cancers in children 
born after all kinds of fertility treatment [(relative risk) 
1.33; 95% CI 1.08–1.63)]. 

• Subset of children born after ART, the risk of cancer 
was increased (RR 1.40; 95% CI 1.12–1.74)

• Significant associations were found for haematological
cancers, central nervous system (CNS)/neural tumours 
and other solid cancers, and for specific cancer types 
such as leukaemia, neuroblastoma and retinoblastoma.

•
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Kalen et al. (2010a) 

• Large study from Sweden (26 692 children 
born after ART)

• Significantly increased risk of cancer among 
children born after ART, compared with 
children conceived after spontaneous 
conception (odds ratio (OR) 1.42; 95% CI 
1.09–1.87)
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Williams et al.,2013

• 106 013 children born in Britain after ART, no 
increase in the overall risk of cancer was found 
(SIR 0.98; 95% CI 0.81–1.19).

• In subgroup analyses, increased risks of 
hepatoblastoma and rhabdomyosarcoma were 
detected
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Fertility drugs

• Risks for acute lymphocytic leukemia and 
sympathetic nervous system tumors were 
markedly increased among offspring born to 
women who used progesterone prior to 
childbirth.

• Maternal fertility drug use was not associated 
with overall cancer risk in offspring.

Int. J. Cancer: 136, 1931–1939 (2015) VC 2014 UICC
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Type of Cancer

• Leukemia
• Lymphoma
• CNS tumor
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Sundh et al.
• Cancer in general
• ARTdidn’t increases the risk of childhood cancer 

(adjusted HR 1.08; 95% CI 0.91–1.27). 
• 181 children born after ART (2.0/1000 children) 

and 638 children born after spontaneous 
conception (1.8/1000 children) with any form of 
cancer diagnosis. 

• The cancer incidence per 100 000 person-years of 
observation was 21.0 in children born after ART 
and 18.8 in children born after spontaneous 
conception.
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Sundh et al
• The mean (+SD) age at diagnosis was 5.6 (4.7) years for 

children born after ART and 4.9 (4.1) years for children 
born after spontaneous conception.

• The mortality rate in children with cancer was 14.4% 
(26/181) in children born after ART, and 10.2% (65/638) in 
children born after spontaneous conception. 

• The mean (+SD) age at death in children with cancer was 
5.1 (3.9) years in children born after ART and 5.3 (4.3) 
years in children born after spontaneous conception.

• No child born after ART had more than one cancer 
diagnosis. 

• Four children in the control group had two recorded 
diagnoses of cancer.
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Type of Cancer
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Other studies

• Increased risk of some types of cancer in 
children born after ART, e.g. leukaemia, 
rhabdomyosarcoma and hepatoblastoma, no 
general pattern has been observed (Petridou et 
al., 2012,Williams et al., 2013).
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Cont’

• In the systematic review of Hargreave et al. 
(2013), excluding neural tumours and 
restricting the analysis to CNS tumours, no 
significant increase was found in children born 
after ART.

• Neither in the large UK study, was any 
increase in CNS tumours found (Williams et 
al., 2013).
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Reigstad et al. 2016
• Cohort 1 628 658 children
• 25 782 were conceived by ART
• Total 4554 cancers, 51 occurred in ART
• Risk of overall cancer was not significantly elevated, 

HR 1.21 (95% CI 0.90–1.63). 
• Increased risk of leukemia was observed for children 

conceived by ART compared to those who were not, 
HR 1.67 (95% CI 1.02–2.73). 

• Based on small numbers, an elevated risk of Hodgkin 
lymphoma was found for ART conceived children, HR 
3.63 (95% CI 1.12–11.72).
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Genomic imprinting

• Possible association between assisted 
conception and clinical conditions of genetic 
origin known as genomic imprinting defects

• Beckwith–Wiedemann syndrome (BWS)
• Angelman syndrome (AS)
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Report 
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Study design

• 1850 new cases referred to MAHAK & Rasool 

akram Pediatric Cancer Treatment and 

Research Center

• During 2007 to 2016

• Younger than 15 years old 

• Diagnosed with pediatric malignancies 
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Method

• According to the validated questionnaire

• Evaluating type of pregnancy from parents of 

patients at the first admission 

• Checking the other demographic, diagnosis 

and treatment of the patients who were 

positive for ART
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ART positive 

• Out of 1850 children, 19 patients (1.02%) were 

born from ART

• This variable had been approved by the parents 

of the patients 
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City of born 
• These patients had been born in:

 9 patients from Tehran

 3 patient from Yazd

 1 patient from Semnan

 1 patient from Shahrekord

 1 patient from Iraq

 2 patient from Karaj

 2 patient from Ahwaz
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Age of patients 
< 1 year 1-5 years 5 – 10 years 10 – 15 years

Number 4 9 3 3

The age of patients related to the age at the time of diagnosis. 
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Sex of patients 

• 11 patients were male 

• 8 patients were female 

< 1 year 1-5 years 5-10 years 10-15 years
Male 2 5 3 1
Female 2 3 2 1
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Diagnosis of patients 

• 8 children had ALL (B-Cell)

• 5 children had brain tumor

• 4 children had Retinoblastoma

• 1 child neuroblastoma 

• 1 child had NHL 
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Primary disease of patients 

• One female child with the age of 12 years old 

and diagnosis of low grade glioma had primary 

disease of Neurofibromatosis 
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Familial marriage of parents

• 6 parents out of 19 reported familial marriage 

that were cousin (third degree)
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Maternal age at birth

< 29 6
30–32 3
33–35 2
>36 8
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Birth order of the child
1 11
2 7

>3 2
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Last status of the patients 

• Two children died during treatment (one male 

with ALL and one female with LGG)

• 17 children were off treatment and still are 

under follow-up 

9/2/2018 Faranoush,ART 37



Conclusion

• Small increased risk of childhood cancer after 
assisted conception. 

• Larger population based studies are warranted 
to confirm this and to investigate risk of 
specific cancers. 
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Conclusion

• This information is reassuring for couples 
undergoing ART, the children born after ART 
and clinicians working with ART. 

• The need for continuous follow-up of children 
born after ART, particularly for uncommon 
conditions and after newly introduced 
techniques.
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