
1 
 

Noha Sharafeldin MD MSc PhD1, Xuexia Wang PhD2, Fan Wang PhD3, Purnima Singh MSc 

PhD MSPH1, Liting Zhou MSc1, Wendy Landier PhD1, Lindsey Hageman MPH1, Paul W 

Burridge PhD4, Yutaka Yasui PhD3, Yadav Sapkota PhD3, Kevin Oeffinger MD5, Melissa M 

Hudson MD6*, Eric J Chow MD MPH7, Saro H Armenian DO MPH8, Joseph P Neglia MD 

MPH9, A Kim Ritchey MD10, Douglas S Hawkins MD7, Jill P Ginsberg MD11, Leslie L Robison 

PhD3, Gregory T Armstrong MD MSCE3, Smita Bhatia MD MPH1   

Affiliations:  
1Institute for Cancer Outcomes and Survivorship, Heersink School of Medicine, University of 

Alabama at Birmingham, Birmingham, AL, USA;  
2Department of Mathematics, University of North Texas, Denton, TX, USA;  

3Department of Epidemiology and Cancer Control, St. Jude Children's Research Hospital, 

Memphis, TN, USA;  

4Department of Pharmacology, Northwestern University, Chicago, IL, USA;  

5Duke University, Durham, NC, USA;  

6*Department of Oncology, St. Jude Children's Research Hospital, Memphis, TN, USA;  

7Seattle Children’s Hospital, University of Washington, Fred Hutchinson Cancer Center, Seattle, 

WA, USA;  

8Department of Population Sciences, City of Hope, Duarte, CA, USA;  
9Department of Medicine, University of Minnesota, Minneapolis, MN, USA; 
10Children’s Hospital of Pittsburgh of UPMC, Pittsburgh, PA, USA;  
11Children’s Hospital of Philadelphia, Philadelphia, PA, USA 

Sources of Funding:  

Supported in part by the National Institutes of Health (R35CA220502, PI: S Bhatia, ; R01 

CA216354, PI: Y Yasui/J. Zhang), Leukemia Lymphoma Society TRP (6563-19, PI: S Bhatia) 

and the V Foundation (DT2019-010, PI: S Bhatia), Leukemia and Lymphoma Society Career 

Development Award (LLS 3386-19, PI: N Sharafeldin). The Childhood Cancer Survivor Study is 

supported by the National Cancer Institute (CA55727, G.T. Armstrong, Principal Investigator). 

Support to St. Jude Children’s Research Hospital also provided by the Cancer Center Support 

(CORE) grant (CA21765, C. Roberts, Principal Investigator) and the American Lebanese-Syrian 

Associated Charities (ALSAC)  

The Children’s Oncology Group study (COG-ALTE03N1; NCT00082745; PI-Bhatia) reported 

here is supported by the National Clinical Trials Network (NCTN) Operations Center Grant 

(U10CA180886; PI-Hawkins); the NCTN Statistics & Data Center Grant (U10CA180899; PI-

Alonzo); the Children’s Oncology Group Chair’s Grant (U10CA098543; PI-Adamson); The COG 

Statistics & Data Center Grant (U10CA098413; PI-Anderson); the NCI Community Oncology 

Research Program (NCORP) Grant (UG1CA189955; PI-Pollock); and the Community Clinical 

Oncology Program (CCOP) Grant (U10CA095861; PI-Pollock), and the St Baldrick’s Foundation 

through an unrestricted grant 

Disclosures: None. 

  



2 
 

Polygenic risk of anthracycline-related cardiomyopathy in childhood cancer survivors: 

report from Children’s Oncology Group and Childhood Cancer Survivor Study 

Background: Considerable inter-patient variability in anthracycline-related cardiomyopathy 

(aCM) risk exists among childhood cancer survivors (CCS). A polygenic risk score (PRS) that 

accounts for combined effects of multiple genetic variants is established in other clinical situations, 

but remains understudied in anthracycline-exposed CCS.  

Methods: For discovery, a case-control set of 278 anthracycline-exposed non-Hispanic White 

(NHW) CCS (129 aCM cases; 149 controls) matched on primary cancer diagnosis, year of 

diagnosis and duration of follow-up was included from a Children’s Oncology Group study (COG-

ALTE03N1). Genomic DNA underwent whole exome sequencing (100X depth). We searched 

Medline and Embase databases between 2005 and 2022 to curate evidence for published single 

nucleotide polymorphisms (SNPs) associated with CM. We identified 1,156 SNPs on 343 genes 

with minor allele frequency [MAF] ≥0.05 in white populations. We constructed a weighted PRS 

using sequenced SNPs that were linkage disequilibrium pruned, yielding a final list of 279 

independent SNPs. Conditional logistic regression models adjusted for anthracycline dose, age at 

diagnosis, sex, chest radiation and cardiovascular risk factors (CVRFs; diabetes, hypertension, 

dyslipidemia) were used to estimate PRS-aCM associations. An independent population of 475 

anthracycline-exposed NHW CCS from the Childhood Cancer Survivor Study (CCSS: 96 cases; 

379 matched controls) was used to replicate the PRS-aCM association. Area under the receiver 

operating characteristic curve (AUC) was used to evaluate the performance of a model including 

the PRS.    

Results: Median age at primary cancer diagnosis was 7y for cases and controls in the Discovery 

and 11y in the Replication set. Mean anthracycline dose was higher for cases (Discovery: 312 v 

186 mg/m2; Replication: 333 v 289 mg/m2). Cases were more likely to have received chest 

radiation (Discovery: 35.7% v 24.8%; Replication: 34.3% v 23.2%); and were more likely to have 

a CVRF (Discovery: 37.2% v 8.7%; Replication: 55.2% v 31.9%). PRScontinuous was significantly 

associated with aCM (aOR = 2.09, 95%CI: 1.1-4.0, p=0.024) in the Discovery set. Compared to a 

model with clinical variables only, a model including the PRS had significant predictive 

performance: AUCclin=0.72, 95% CI: 0.65-0.79. v AUCclin+PRS=0.91, 95% CI: 0.87-0.95, p<0.001. 

In the Replication set, the top PRS quartile (top 25%) was significantly associated with aCM (aOR 

= 2.14, 95%CI: 1.05-4.37, p=0.036; reference: lowest PRS quartile).  

Conclusions: The significant association between this comprehensively curated PRS and aCM in 

CCS could serve as an important tool to identify survivors at increased risk for CM and inform 

targeted interventions. 
 




