
 

Genetics predict type 2 diabetes risk and
disparities in childhood cancer survivors
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Survivors of childhood cancer are at increased risk for cardiovascular
disease, for which a risk factor is their greater prevalence of type 2
diabetes, with a disproportionate impact on those of non-European
heritage. St. Jude Children's Research Hospital scientists have identified
four previously unknown genetic variants associated with diabetes risk in
all survivors.
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Published in the Journal of Clinical Oncology, their work also found an
association between a previously reported genetic risk score for type 2
diabetes developed in the general population with diabetes risk in
survivors. The findings also provide novel insights into differences in
risk between individuals of varying ancestries.

The work relied on the St. Jude Lifetime cohort study (St. Jude LIFE), a
long-term follow-up study for individuals treated for cancer as children.
This cohort enabled the researchers to identify the four previously
unknown genetic variants. Those variants were more frequent in people
of African descent than those of European ancestry.

They also determined that compared to a polygenic risk score for type 2
diabetes derived in the general population of European ancestry,
polygenic risk scores generated from diverse ancestry datasets were
more informative in assessing diabetes risk in survivors of both
European and African ancestries. All genetic risks appeared magnified
by childhood exposure to alkylating agents, a common class of
chemotherapeutics.

"We found DNA variants in survivors that increase the risk of type 2
diabetes," said co-senior and corresponding author Yadav Sapkota,
Ph.D., St. Jude Department of Epidemiology and Cancer Control.
"Among survivors exposed to alkylating agents, these variants are
conferring differential risk based on the ancestry, which may partially
explain some of the disparity in type 2 diabetes burden in survivors."

Childhood cancer survivors are at a three times increased risk of
developing type 2 diabetes than their siblings. However, non-Hispanic
Black survivors experience three times more risk than non-Hispanic
white survivors.

To understand those differences, the researchers performed whole
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genome sequencing on the patients from the St. Jude LIFE cohort
involved in this study, comparing the DNA of survivors that had type 2
diabetes to those that did not, divided by ancestry. Through this work,
the team created a rich and rare trove of combined clinical and genetic
data.

Ancestry affects type 2 diabetes risk in childhood
cancer survivors

"The genetic risk disproportionately affected survivors of African or
African American ancestry previously treated with alkylating agents,"
Sapkota said. "The same variant is implicated in both European and
African-ancestry groups, but the amount of risk conferred by carrying
the variant differs."

To address that disparity in greater detail, the scientists compared
previously reported polygenic risk scores for diabetes in the general
population. Earlier research used many genetic variants, considered as a
group, to assess disease risk. However, these risk scores were
traditionally derived from those of European descent.

The researchers compared three risk scores, a traditional score based
only on those of European descent and two others developed by
including people of different ancestries. The more inclusive scores both
performed better in survivors of both European and African ancestries.

"The two risk scores derived from multiple ancestries were strongly
associated with type 2 diabetes risk in survivors of diverse ancestries
compared to the score developed in European-only ancestry," Sapkota
said.

Genetics amplify diabetes risk from alkylating agents
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in survivors

The research also suggested that another contributor to increased type 2
diabetes risk is exposure to alkylating agents, a class of chemotherapy
commonly used in childhood cancer treatments.

"We saw very consistently, in three out of our four identified variants,
and all of our polygenic risk scores, a significant increase in diabetes risk
when survivors were exposed to alkylating agents during their initial
treatment," Sapkota said. "So genetic factors in the presence of
alkylating agents can significantly enhance type 2 diabetes risk."

The alkylating agent effect also had a greater impact on those of African
ancestry. While the reasons for these differences in risk remain unclear,
the study is a step in the right direction toward addressing them.

"We hope this information will help reduce disparities in the type 2
diabetes burden," Sapkota said. "Now we know how to identify
childhood cancer survivors most at risk of type 2 diabetes so we can
provide more personalized opportunities for interventions and prevent
cardiovascular complications down the road."

  More information: Cindy Im et al, Trans-Ancestral Genetic Risk
Factors for Treatment-Related Type 2 Diabetes Mellitus in Survivors of
Childhood Cancer, Journal of Clinical Oncology (2024). DOI:
10.1200/JCO.23.02281
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