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Current Screening Techniques: 
Immune-Mediated Cardiotoxicity

1. Electrocardiogram (EKG)

2. Blood-based imaging

3. Echocardiogram

4. Cardiovascular magnetic resonance (CMR)

5. Invasive endomyocardial biopsy (EMB)



Blood-based Biomarkers: 
Immune-mediated Myocarditis

• Cardiac-specific biomarkers
– Troponin-I
– Troponin-T

• Biomarkers of myocardial stretch
– BNP
– NT-proBNP



EKG Progression: Immune-Mediated 
Myocarditis
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Echocardiographic Findings:
Immune-Mediated Myocarditis

Courtesy of Dr. Jose Banchs, MD Anderson Cancer Center






Echocardiographic Findings:
Immune-Mediated Myocarditis






Lake Louise Criteria: Myocarditis

• Increased global myocardial early 
gadolinium enhancement relative to 
skeletal muscle

• Regional or global signal intensity 
increase in T2 weighted images

• At least one focal lesion with non-
ischemic regional distribution on 
late gadolinium enhancement

Courtesy of Dr. Juan Lopez-Mattei, MD Anderson Cancer Center



CMR Finding Immune-Mediated 
Myocarditis



Endomyocardial Biopsy Findings:
Immune-Mediated Myocarditis

Lymphocytic 
Infiltration

Johnson et al. N Engl J Med 2016;375:1749-55. and courtesy of Dr. JB. Durand, MD Anderson Cancer Center
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Proposed Screening Algorithm

Adapted: Wang et al. Curr Cardiol Rep (2017) 19:21 and personal communication Dr. Aung Naing, Phase I Clinical Trials MD Anderson

Pretreatment Assessment
• Baseline Troponin and EKG

Surveillance - Treatment
• Troponin wk2, wk4, 3 mon

Elevated Troponin
• Echo, cardiology consult

Mld Elevated Troponin
Asymptomatic

Elevated Troponin
Asymptomatic

Elevated Troponin
Symptomatic

CMR
Myocardial Biopsy

Surveillance: PROs

Cardiac Symptoms
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