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Supplemental Figure 1. Data from the National Cancer Institute on estimated number of 

cancer survivors and age-adjusted cancer deaths per 100,000 people in the United States. 

 

Supplemental Figure 2. Data from the CDC on heart disease death rates, 2000-2006, 

among adults age 35 and older in the United States (upper panel) and cancer-related 

deaths (lower panel).  

 

 
 
  
 
 



Supplemental Table 1. Trends in 5-year relative cancer survival rates (%), 1975-2008 
 
Site 1975-1977 1987-1989 2002-2008 

Breast (female) 75 84 90 

Colon 51 61 65 

Leukemia 34 43 58 

Lung & bronchus 12 13 17 

Melanoma 82 88 93 

Non-Hodgkin lymphoma 47 51 71 

Ovary 36 38 43 

Pancreas 2 4 6 

Prostate 68 83 100 

Rectum 48 58 68 

Urinary bladder 73 79 80 

All 49 56 68 

 
Source: SEER Cancer Statistics Review 1975-2009 (SEER 9 registries), National Cancer 
Institute, 2012 
 
 



Supplemental Table 2.  Proposed classification of chemotherapy-related cardiotoxicity 
(adapted from Ewer MS and Lippman SM. J Clin Oncol 2005;23(13):2900-2 and Ewer 
MS and Ewer SWM. Nat Rev Cardiol. 2010;7(10):564-75). 
 

  
Type I 

(damage) 
Type II 

(dysfunction) 

Prototype - Doxorubicin 
 

- Trastuzumab 
 

Noninvasive testing - Global decrease in wall motion 
and ejection fraction  

- Global decrease in wall 
motion and ejection fraction 

Clinical course 
- Stabilization possible but  likely 

irreversible damage with poor 
tolerance to subsequent stressors 

- High likelihood of (near) 
complete recovery within 
months and good long-term 
prognosis 

Ultrastructure 
- Vacuolization 
- Necrosis 
- Microfibrillar disarray 

- No abnormalities 

Mechanism 

- Oxidative injury  
- Mitochondrial dysfunction 
- Altered calcium homeostasis 
- Altered cardiac gene expression 
- Cardiomyocyte death 
- topoisomerase 1-β inhibition 

- HER-2/ErbB2 signaling 
pathway inhibition  
 

Dose effects - Dose-related  - Not dose-related 

Predictors 

- Cumulative dose  
- Administration type and rate 
- (Prior) mediastinal radiation  
- Concurrent cyclophosphamide 
- Pre-existing cardiovascular 

disease including coronary artery 
disease, cardiomyopathy, aortic 
stenosis and hypertension  

- Diabetes mellitus 
- Very high or very low body 

weight 
- Age (<15 and >65 years) 
- Female gender 
- African-American 

- Age ≥70 (60-80) years 
- Hypertension 
- Diabetes mellitus 
- Coronary artery disease 
- Cardiomyopathy 
- Arrhythmia (esp. afib) 
- Alcohol intake (≥10 drinks 

per week) 
- Female gender 
- Prior chest radiation 
- Concurrent Paclitaxel and 

prior anthracycline therapy 
- Concurrent anthracycline and 

cyclophosphamide therapy 

Effect of rechallenge - Likely progressive dysfunction - Likely safe 



Late sequential stress - Likely not tolerated  - Likely tolerated 

Associated with 
increased 
cardiovascular 
mortality  

- Yes - No 

 



Supplemental Table 3.  Evaluation of patients before initiation of chemotherapy 
(modified from ESMO Clinical Practice Guidelines, Curigliano G, Cardinale D, Suter T, 
et al. Cardiovascular toxicity induced by chemotherapy, targeted agents and radiotherapy: 
ESMO Clinical Practice Guidelines. Annals of Oncology. 2012;23 Suppl 7:vii155-166.)  
 
Pre-chemotherapy 
 
- all patients undergoing chemo- and/or radiation therapy should have careful clinical 

evaluation and assessment of CV risk factors and comorbidities 

- patients with pre-existing cardiovascular disease, especially cardiomyopathy, cardiac 

arrhythmias, coronary artery disease or significant modifiable cardiovascular risk factors, 

especially hypertension, should be adequately managed before and during therapy, 

preferably by a Cardio-Oncology consultation 

- TTE and 12-lead ECG should be obtained in all patients before potential cardiotoxic 

cancer treatment 

- patients at high risk for cardiotoxicity (esp. pre-existing cardiomyopathy, heart failure, 

CAD or hypertension, prior radiation or anthracycline therapy, age >60-65), 

cardioprotective agents should be considered; ACE inhibitors are first-line therapy 

including for those with BP >140/85 mmHg but recent data also support ARB, 

Carvedilol, or Nebivolol 

- Dexrazoxane is recommended as a cardioprotectant by the American Society of Clinical 

Oncology only for patients with metastatic breast cancer who have already received more 

than 300 mg/m2 of doxorubicin 

- if low or borderline LVEF, may consider a non-anthracycline-containing regimen 

 



Supplemental Table 4.  Evaluation of patients during chemotherapy (modified from 
ESMO Clinical Practice Guidelines, Curigliano G, Cardinale D, Suter T, et al. 
Cardiovascular toxicity induced by chemotherapy, targeted agents and radiotherapy: 
ESMO Clinical Practice Guidelines. Annals of Oncology. 2012;23 Suppl 7:vii155-166)  
 
During chemotherapy 
 
- if metastatic disease, LVEF should be monitored at baseline and then infrequently in the 

absence of symptoms 

- serial monitoring of cardiac function at baseline, 3, 6 and 9 months during treatment, 

and then at 12 and 18 months after the initiation of treatment, revise as indicated 

- LVEF reduction ≥15% from baseline with normal function (LFEV ≥ 50%) is not an 

indication to discontinue chemotherapy 

- in case of LVEF decline to <40% stop chemotherapy, discuss alternatives and treat 

LVD (standard guideline-based HF therapy) 

- LVEF decline to <50% during chemotherapy necessitates reassessment after 3 weeks; if 

confirmed, hold chemotherapy, consider therapy for LV dysfunction and further frequent 

clinical and echocardiographic checks   

- aggressive medical treatment of those patients, even asymptomatic, who show LV 

dysfunction on echocardiography after anthracycline therapy is mandatory, especially if 

the neoplasia could have a long-term survival; it consists of ACE inhibitor and beta-

blockers and the earlier HF therapy is begun (within 2 months from the end of 

anthracycline therapy), the better the therapeutic response 

- patients who develop cardiac dysfunction during or following treatment with Type II 

agents (trastuzumab) in the absence of anthracyclines can be observed if they remain 

asymptomatic and LVEF remains ≥40%. 

 



Supplemental Table 5.  Evaluation of patients after chemo-/ radiation therapy (adopted 
from Mayo Lymphoma Survivorship Program and COG recommendations)   
 
Follow-up assessments 
 
- yearly fasting lipid score, plasma glucose, and blood pressure monitoring (and early 

treatment if elevated) 

- ECG at the start of the survivorship program (baseline) and then as needed  

- echocardiograms every 5 years in those who received doxorubicin >240 mg/m2 or 

epirubicin >360 mg/m2 without any abnormality in the first year, starting 5-10 years after 

completion of chemotherapy  

- cardiac stress testing starting 5-10 years after radiation therapy >30 Gy to the 

mediastinum 

 

Indications for cardio-oncology consults 

- any abnormal study result or cardiopulmonary symptoms, arrhythmia or QTc 

prolongation, 5-10 years after radiation therapy 

 
- female cancer survivors who are pregnant or planning pregnancy if they received a 

doxorubicin equivalent dose of >240 mg/m2, radiation therapy >30 Gy to the heart or 

surrounding tissue, or had any combination of the former or with high-dose 

cyclophosphamide 

 
 


