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Abstract

Background and Aims: Medically assisted reproduction (MAR), including in vitro fertilization (IVF),
involves the administration of hormonal drugs to induce ovulation. Researchers have raised concerns that
receiving MAR treatments may increase the likelihood of certain childhood cancers, particularly
leukemia, lymphoma, retinoblastoma, neuroblastoma, and embryonal cancers. However, establishing
causality between MAR conception and cancer is complex. Challenges include historically small sample
sizes, short follow-up times, the rarity of childhood cancers, and study design concerns. The current
study attempts to address all four issues.

Design and Methods: We formed two retrospective cohorts of around 5 million singletons (~180,000
MAR-conceived) born in Australia between 1991-2019. As well as examining the overall effect of MAR
conception, we stratified by MAR type or technology (either Assisted Reproductive Technology [ART] or
Ovulation Induction/Intrauterine Insemination). We further stratified ART by conception method (IVF or
intracytoplasmic sperm injection) and whether the embryo was a fresh or frozen transfer. We defined 13
childhood cancers of interest; twelve International Classification of Childhood Cancers 3™ edition groups
and a custom embryonal cancer group. We followed each child until cancer diagnosis, death, or 31 Dec
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2019. We calculated standardised incidence ratios (SIRs) adjusted for age, sex, state and calendar year,
and hazard ratios using an emulated target trial design and flexible parametric survival modelling.

Results: Compared to the general population, leukemias were elevated following ART conception (SIR:
1.32, 95%CI: 1.02-1.69) and renal tumours were elevated after IVF conception with a fresh embryo (SIR:
2.32,95%CI: 1.02-4.67) and any ART treatment with a frozen embryo (SIR 2.52, 95%CI: 1.09-4.97).
However, after adjusting for confounding factors, there was no evidence that any cancers were elevated
in risk following any type of MAR conception.

Conclusions and Impact: Our findings provide reassurance that MAR conception is not related to the
development of childhood cancer. Multi-country federated data analyses would help overcome statistical
power limitations for the rarer childhood cancer types.
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