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BACKGROUND. The possible association between ovarian carcinoma and ovulation-

inducing drugs has led to renewed interest in the potential carcinogenic risks of 

these drugs. In vitro fertilization (IVF) has been linked to multiple pregnancies and 

possibly congenital malformations. However, to the authors’ knowledge the asso­

ciation between IVF and pediatric cancer has been described only in sporadic case 

reports. The aim of this study was to assess the incidence rate of pediatric cancer 

among a cohort of children born after IVF. 

METHODS. A historic prospective study based on a cohort of 332 children from 1254 

women who underwent IVF treatment between 1981–1994 was performed. Medical 

files were reviewed and names were linked to the National Population and Cancer 

Registries. Pediatric cancer incidence rates were compared with the expected 

age-adjusted rates of the general population during the respective time period. 

RESULTS. No cancer cases were observed among the study cohort with respect to 

1.7 cases that were expected. 

CONCLUSIONS. Because the small cohort analysis in the current study lacked the 

necessary power to reach definite conclusions, larger prospective studies are 

needed to assess the potential carcinogenic effect on children born after ovulation 

induction and IVF. Cancer 2000;88:2845–7. © 2000 American Cancer Society. 
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Over the last 30 years, only a few follow-up studies and multiple 
case reports have evaluated the safety of ovulation induction 

drugs and the risks associated with their use.1-3 These included mul­
tiple pregnancies,3 a slightly higher than expected rate of congenital 
malformations,4-6 and potential carcinogenic effects to the women 
treated.7-10 

To our knowledge, pediatric tumors among children who were 
born after ovulation induction treatment and/or in vitro fertilization 
(IVF) have been described only as sporadic case reports.11-17 The aim 
of the current study was to assess the incidence rate of pediatric 
cancer among a cohort of children born after IVF. 

MATERIALS AND METHODS 
The proposed study is a historic prospective cohort analysis. The 
study cohort included all children born after IVF treatment at the IVF 
unit of the Chaim Sheba Medical Center between 1981 and 1994. This 
unit is the first IVF unit to be established in Israel. The Chaim Sheba 
Medical Center is one of the largest tertiary hospitals in the country. 

The medical records of all 1254 women who attended the IVF unit 
since its foundation were reviewed to determine the number of preg­
nancies and live births. In addition, information regarding the num­
ber of IVF cycles, type of medication, and type of procedure also were 
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TABLE 1 
Selected Characteristics of Women Who Underwent IVF Treatment 
and Their Children 

No. of women 1254 
Last day of follow-up 12/31/94 
Women-years of follow-up 5343 
Mean years of follow-up 4.3 � 2.8 
Mean age at first IVF treatment (yrs) 33.4 � 5.0 
Mean age at the end of follow-up (yrs) 37.2 � 5.4 
No. of children 332 
Mean age of children at the end of follow-up (yrs) 5.2 � 2.8 
Gender 

Male 165 (49.7%) 
Female 167 (50.3%) 

IVF: in vitro fertilization. 

abstracted using a constructed questionnaire. The 
identification number of each child then was verified 
with the aid of the National Population Registry. 

To evaluate the cancer incidence rate among the 
children, the study cohort file was linked to The Israeli 
Cancer Registry, which was updated to December 
1994. The Cancer Registry was established in 1960 and 
maintains data regarding all malignancies (excluding 
nonmelanoma skin cancer) and some benign tumors 
(primarily those of the central nervous system) in Is­
rael. 

The expected number of cancer cases were com­
puted by applying patient age, patient gender, and 
year of diagnosis to year specific national cancer inci­
dence rates between 1981–1994. 

The study was approved by the Institutional Re­
view Board of the Chaim Sheba Medical Center. 

RESULTS 
Table 1 presents the characteristics of all women who 
attended the IVF unit since its foundation. During the 
study period 332 children were born after IVF (Table 
1), thus contributing 710 person-years of follow-up. 
Linkage with the Israeli Cancer Registry revealed no 
cancer cases among these children compared with the 
1.7 cancer cases that were expected on the basis of 
patient age, patient gender, and year of diagnosis. 

DISCUSSION 
To our knowledge the association between pediatric 
tumors and IVF has not been assessed in great detail. 
White et al.11 reported three cases of neuroectodermal 
tumors (two neuroblastomas and one medulloblas­
toma) in children who were born after IVF between 
1985 and 1987. In addition, two other tumors (one 
neuroblastoma and one supratentorial primitive neu­
roectodermal tumor) were found among children con­

ceived during the same period after ovulation induc­
tion with clomiphene and artificial insemination. 
Toren et al.12 described two children who developed 
hepatoblastoma and clear cell sarcoma of the kidney 
after uneventful pregnancies induced by IVF. One ad­
ditional report described the possible association be­
tween maternal use of gonadotropins and the devel­
opment of hepatoblastoma in offspring.13 

Kobayashi et al.14 reviewed the mother’s drug his­
tory before pregnancy in 6236 cases of childhood ma­
lignancies diagnosed between 1985 and 1989. Nine 
cases (four neuroblastomas, three malignant lympho­
mas, and two reticuloendothelial tumors) were iden­
tified in children born to mothers who underwent 
ovulation induction. 

Maternal use of alcohol or diuretics during preg­
nancy and exposure to sex hormones up to 3 months 
prior to or during pregnancy have been reported to 
elevate the risk for neuroblastoma significantly.15-17 

Recently, Doyle et al.18 investigated the cancer 
incidence rate among 2507 living children born be­
tween 1978 and 1991 after the use of assisted repro­
ductive technology. Two tumors were identified com­
pared with the expected number of 3.5 tumors. 

Hormonal exposures during pregnancy may cause 
both morphologic and carcinogenic changes similar to 
those observed in mutant mice.19 Because childhood 
cancer is a rare disease, a sample size of at least 20,000 
children would be required to observe doubling of the 
risk of cancer in the cohort. However, children born 
after IVF or other assisted reproductive technologies 
should be followed to establish a large enough cohort 
that will enable assessment of the long term safety of 
these procedures. 
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