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Background 

Lymphoma survivors are at high risk of cardio-vascular morbidity and mortality from 

treatment. Anthracyclines are one of the major culprits but accurate methods of 

identifying patients at risk are lacking. This study explores whether a combination of 

bespoke cardiac magnetic resonance (CMR) imaging techniques and circulating 

biomarkers has the potential to risk stratify patients for future monitoring and 

intervention.   

Methods   

30 patients receiving first line anthracycline-based chemotherapy were recruited 

between December 2011 and May 2013. Patients underwent contrast enhanced CMR 

(Philips 1.5T with 0.15mmol/kg gadolinium) before, during, on completion and 1 year 

after treatment to assess cardiac function, strain and tissue characterisation (estimation 

of myocardial extracellular volume - ECV). Blood was taken prior to each cycle and 

2, 24 and 72 hours after key cycles to measure changes in a panel of protein 

biomarkers (MMP9, MMP2, TIMP1, MPO, IL8, PAPPA, FABP3, NTproBNP, TNFa, 

IL1b and Trop I) using multiplex ELISA. 

Results 



A decline in left ventricular ejection fraction (LVEF) was seen in all patients. 

Cardiotoxicity (a fall in LVEF of ≥10% to ≤55%) was seen in 23% of patients by 18 

months. Significant elevations of Troponin I were seen during the last cycle of 

therapy (p<0.0001) and peak levels correlated with decline in cardiac function 

(Spearman r=0.4, p=0.05). MMP9 levels fell during treatment but showed no 

correlation with cardiac function. Importantly, none of the other biomarkers changed 

significantly. Unexpectedly, patients who experienced a significant LVEF decline 

were those with lower ECVs (<33%) and therefore ‘healthier hearts’ at baseline.  

Conclusions 

LVEF deteriorated in all patients during chemotherapy and a clinically significant fall 

was seen in 23% of patients. Troponin I levels rose significantly during the final cycle 

of chemotherapy, too late to prompt alteration of treatment. Despite utility in other 

cardiac conditions, the remaining biomarkers were not informative. The imaging 

findings generated a new hypothesis that patients without fibrosis have higher 

myocyte drug exposure and are therefore at greater risk of cardiotoxicity. 
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