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Background:   
Today’s cancer patients survive to become tomorrow’s cardiac patients.  Remote 
Ischaemic Conditioning (RIC) is a cardioprotective phenomenon in myocardial 
infarction [1,2] and reduces acute lung injury in lung cancer surgery [3].  
Anthracycline cardiotoxicity [4] and ischaemic myocardial injury [5] share a final 
common pathway of reactive oxygen species, calcium overload and mitochondrial 
dysfunction.  Our preliminary basic science studies show Hypoxic Conditioning 
reduces cardiomyocyte cell death from doxorubicin, but does not reduce doxorubicin 
efficacy against a cancer cell line. 
 
Study Design and Outcome Measures:   
The ERIC-ONC trial is a double blind randomised controlled trial.  We investigate 
whether RIC is cardioprotective when delivered non-invasively as four 5-minute 
cycles of upper arm blood pressure (BP) cuff inflations/deflations before 
anthracyclines. 
 
The primary outcome measure is high-sensitivity troponin T (hs-TnT) over six cycles 
chemotherapy and 1-,3-,6-,12-months’, 5 years’ follow up.  Secondary outcome 
measures include arrhythmia over 14 day ECG patch monitoring at cycle 5/6,  major 
adverse clinical events, echo global longitudinal strain (GLS), NT-proBNP, mtDNA, 
miRNA, and protein expression.	  	  (clinicaltrials.gov NCT 02471885)	  
 
Recruitment 
We have to date screened 80 patients undergoing anthracycline treatment and 
recruited 24 of the target 128 patients.  Mean age=44+15 years, (15 male, 9 female), 
mean doxorubicin dose=385 mg/m2.  
 
Early Blinded Results 
Fourteen patients have completed chemotherapy: 8/14 (57%) had at least one 
positive hs-TnT level >14ng/L.  Hs-TnT rose from baseline, cycle 5, cycle 6:  7+11, 
27+25, 31+26 ng/L (p<0.005, p<0.02 vs baseline, respectively).  Thirteen patients 
completed wearable Zio ECG patch monitoring (mean 9.0+1.5 days).  
Supraventricular tachycardia (SVT) occurred in 7/13 patients, non-sustained 
ventricular tachycardia (NSVT) in 4/13 patients.  None had atrial fibrillation or high 
degree AV block.  All 24 patients tolerated BP cuff placebo/intervention without 
adverse effects.     
 
Conclusion:   
Hs-TnT levels demonstrate measurable sub-clinical doxorubicin cardiotoxicity.  
NSVT and SVT occurred more frequently than previously reported.  RIC is well-
tolerated in cancer patients.  ERIC-ONC is feasible and will yield valuable 
information. 
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