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Definition Modality of Measurement Chemotherapy Agents Comments

Alexander et al. Mild: Decline in LVEF > 10%
Moderate: Decline in LVEF > 
15% to final LVEF < 45%
Severe: congestive HF

Multigated acquisition 
(MUGA) scan 

Anthracycline

Schwartz et al. Decline in LVEF > 10% to final 
LVEF < 50% 

MUGA scan Anthracycline

Cardiac Review and Evaluation 
Committee

1. Cardiomyopathy characterized 
by a decrease in LVEF globally or 
more severe in the septum
2. Sign and symptoms of  HF
3. Decline of  EF ≥5% to final 
ejection fraction < 55% with 
symptoms of  congestive HF
4. Asymptomatic decline of  LVEF 
≥ 10% to final ejection fraction < 
55%

MUGA scan and 
echocardiogram

Trastuzumab +/- Anthracycline

Common Terminology Criteria for 
Adverse Events, version 4.03 ( HF, 
left ventricular dysfunction)

Not defined N/A Other definitions included such as 
troponin and clinical HF

American Society of 
Echocardiography and European 
Association of Cardiovascular 
Imaging

≥10% decline in LVEF to final 
LVEF < 53%
(suggests repeat imaging)

Echocardiography; two-
dimensional (2D) and 
three-dimensional (3D) 
contrast, cardiac magnetic 
resonance imaging, MUGA 
scan

N/A First guideline to include 
global longitudinal strain 
>15%

Alexander J, Dainiak N, Berger HJ, et al. Serial assessment of doxorubicin cardiotoxicity with quantitative radionuclide angiocardiography. N Engl J Med 1979;300:278-83.
23.Schwartz RG, McKenzie WB, Alexander J, et al. Congestive heart failure and left ventricular dysfunction complicating doxorubicin therapy. Seven-year experience using serial radionuclide angiocardiography. Am J Med 1987;82:1109-18.
24.Seidman A, Hudis C, Pierri MK, et al. Cardiac dysfunction in the trastuzumab clinical trials experience. J Clin Oncol 2002;20:1215-21.
Common Terminology Criteria for Adverse Events (CTCAE) (U.S Department of Health and Human Services website). 2010. Available at: http://evs.nci.nih.gov/ftp1/CTCAE. Accessed February 2016.
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Ø Meta-iodoben-benzyl-guanidine (MIBG) is a 
quanethidine analog that shares type I adrenergic 
neuroreceptor uptake storage and release mechanisms 
with norepinephrine 

Ø 123I-MIBG : heart-to-mediastinum count ratio (H/M 
ratio) of  123I-MIBG uptake & 4 hour post injection 
washout rates utilized in heart failure or anthracycline-
based chemotherapy (decrease in H/M ratio correlated 
with a higher cumulative dose of  anthracycline)

Ø Decreases of  MIBG uptake may be seen up to 10 years 
à severe anthracycline-induced cardiomyopathy ( 
regardless LV function recovery) à suggest myocardial 
cell injury and adrenergic dysfunction from destruction 
of  adrenergic nerve tissue
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Trial Rx Total	 Non-African	
Americans	(%)

African	
Americans

African	
Americans	(%)

V-HeFT	I	+	II1 ISDN/HYD,	Enalapril 1419 1024 395 28

SOLVD2 Enalapril 2569 2175 394 15
US	Carvedilol3 Carvedilol 1094 877 217 20

COPERNICUS4 Carvedilol 2289 2168 121 5

BEST5 Bucindolol 2708 2081 627 23

MERIT-HF6 Metoprolol 3991 3783 208 5

EPHESUS7 Eplerenone 6632 6558 74 1

Val-HeFT8 Valsartan 5010 4666 344 7

VALIANT9 Valsartan,
Valsartan/Captopril 14703 14296 407 3

CHARM10 Candesartan 3023 2897 126 4

A-HeFT11 ISDN/HYD 1050 1050 100

TOTAL 44,488 40,525 3,963 7
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JN. N Engl J Med. 2001;345:1667-1675; 9. Pfeffer MA et al. N Engl J Med. 2003;349:1893-1906; 10. Yusuf S et al. Lancet. 2003;362:777-781.
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