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Background: Anthracycline (ANT) chemotherapy is limited by dose-dependent cardiotoxicity, often seen 
as a decline in left ventricular ejection fraction (LVEF). The aim was to assess myocardial strain which 
may be a more sensitive echocardiographic marker of cardiac damage in pediatric cancer survivors 
exposed to ANTs. 

Methods: Pediatric cancer survivors who were 3 or more years from their last cycle of ANT treatment 
were enrolled in a multi-center prospective cohort study. Clinical and echocardiographic characteristics 
were assessed at enrollment. Volunteers <18 years old without cancer or heart disease served as 
healthy controls. We assessed myocardial global longitudinal strain (GLS), an average of segmental 
longitudinal strains, which is a measure of longitudinal myocardial deformation. Multivariable regression 
analysis was used to identify factors associated with GLS at enrolment in cancer survivors. 

Results:  312 pediatric cancer survivors (cases) (mean age ± SD 14.44±5.32 yrs; 49.7% male) were 
compared with 94 controls (mean age 11.16±4.67 yrs; 47.9% male). The mean age at start of ANTs was 
5.0±3.7 years; cumulative ANT dose was 205±123 mg/m2; time from ANT initiation to echocardiogram 
was 9.5±4.5 years, and 7% of cases had received dexrazoxane. After adjusting for age at 
echocardiogram, GLS was significantly reduced in cases (-20.80±2.07%) vs controls (-21.93±2.21%) 
(mean estimated difference, (95% CI): 0.546, (0.093 - 1.000), p=0.018). However, when analysis was 
limited to the 183 cases with normal LVEF (i.e LVEF≥55%), GLS was not significantly different between 
cases and controls (p=0.70).  Multivariable regression analysis in cases revealed that a 1 year increase in 
age and follow-up time resulted in an expected decrease of  0.121 and 0.174, respectively, in GLS (95% 
CI (0.063, 0.178), p<0.001; (0.127 - 0.222),  p<0.001) 

Conclusion: Global longitudinal strain was reduced in cases compared to controls which may be an early 
marker of cardiac dysfunction. Older age at treatment and longer duration of follow-up were associated 
with lower myocardial strain. Despite a decrease in GLS for patients who received ANT, no difference 
was observed between cases and controls when LVEF was normal. 


