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Why a new subspecialty of Medicine?

“Rapidly growing market of novel and 
emerging cancer therapies and rising 
number of patients living with and 
surviving cancer, often in the setting of new 
or pre-existing cardiovascular disease and 
risk factors, have created a need for 
specialty cardiovascular care. ”  

Anna Barac, MD, PhD, Section Lead ACC CardioOncology



2015 CDC US Mortality Data
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Berkman et al. Breast Cancer Research and Treatment 2014
DOI:10.1007/s10549-014-3168-3

Fig. 1 Percentage of total cardiovascular deaths 
versus breast cancer deaths by age of ductal 
carcinoma in situ (DCIS) diagnosis

https://doi.org/10.1007/s10549-014-3168-3


Anthracyclines

• In the 1950s, daunorubicin, a compound isolated from the soil bacterium 
Streptomyces peucetius, was found effective against tumors in mice, and eventually, 
acute leukemia and lymphoma.

• Among the most effective anticancer treatments ever developed and are effective 
against more types of cancer than any other class of chemotherapeutic agents (R-
CHOP)

• MOA: intercalates between DNA/RNA, affects topoisomerase II, free radial 
generation

- Associated with troubling side-effect: cardiotoxicity (in some cases: 
irreversible), many of whom went to require heart transplant



Shan et al. Ann Intern Med. 1996;125(1):47-58.

Anthracycline Dose Cardiac Toxicity
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Ewer MS and Ewer SM. Nat. Rev. Cardiol. 2010; 7,564–75
* Van Dallen EC Cochrane Review 2010
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“One of the goals of cardio-oncology is 
to PREVENT the cancer survivor of 

today from becoming the heart failure 
patient of tomorrow.”



Radiation Therapy and CV disease

• XRT: curative vs palliative intent
• Mantle Cell Lymphoma, Adjuvant therapy in breast cancer, Hodgkin’s 

lymphoma, lung cancer
• Cardiac complications when dose is greater than 30 Gy
• Shrinking problem: breath holding technique, shielding, smaller 

fractions, PET scans



Incidental exposure of the heart to radiotherapy for breast cancer 
increased the rate of major coronary events by 7.4% per gray, 
with no apparent threshold. The percentage increase per unit 
increase in the mean dose of radiation to the heart was similar
for women with and women without preexisting cardiac risk 
factors



Radiation Induced Cardiotoxicity
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Oral Targeted Therapies

• Block the 
process/signals that 
helps cancer cells 
multiply and spread

• ExampleTargets: ALK, 
BCR-Abl, BRAF, BTK, 
CSF1R, CKD 4/6, EGFR, 
FLT 3, FGFR, HER2, 
JAK2, KIT, MEK, PI3K, 
TRK, VEGFR, etc.
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Transition from cytotoxic drugs to targeted 
therapies…
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BMC Systems Biology 2017, 11(Suppl 5):87



A Revolution in the Treatment of Multiple 
Malignancies

>50 approved 
by the FDA

May avoid 
chemotherapy Treat at home
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Example: Advanced Renal Cell Carcinoma

NCCN Guidelines Kidney Cancer, Version 4.2022
https://www.nccn.org/professionals/physician_gls/pdf/kidney.pdf



The Downside of Oral Targeted Therapy

Adherence
Delays in 
starting 
therapy

Drug-Drug 
Interactions

Monitoring
Tolerability and 

Supportive 
Care

$$$Cost$$$
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Drug-Drug Interactions
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Circulation. 2022;145:e811-e838
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Cardiac Impact of Oral Targeted Therapy
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•Ceritinib
•Crizotinib
•Dabrafenib
•Dasatinib
•Encorafenib
•Entrectinib
•Gilteritinib
•Glasdegib
•Ivosidenib
•Lapatinib
•Lenvatinib
•Midostaurin
•Nilotinib
•Osimertinib
•Panobinostat
•Pazopanib
•Ribociclib
•Sorafenib
•Sunitinib
•Vandetanib
•Vemurafenib
•Vorinostat

Hy
pe

rt
en

sio
n • Abiraterone

• Axitinib
• Brigatinib
• Cabozantinib
• Everolimus
• Lenvatinib
• Niraparib
• Pazopanib
• Regorafenib
• Sorafenib
• Sunitinib
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• Cobimetinib
• Dabrafenib
• Entrectinib
• Fedratinib
• Lapatinib
• Lenalidomide
• Lenvatinib
• Osimertinib
• Pazopanib
• Pomalidomide
• Ponatinib
• Sunitinib
• Thalidomide
• Trametinib
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Oral Antineoplastic Agent Monitoring 
Recommendations

• FDA labels, July 2020 (56/85 = 66%) recommend some form of cardiac 
monitoring

• Synthesis of FDA labels and phase III trials = reasonable monitoring 
recommendations

• Balance risk of over-testing which may lead to inappropriate 
withholding of life-saving anti-neoplastic therapy with missing 
identification of CV toxicity which may impact outcome for patients 
with malignancy



Journal of the 
American College of 
Cardiology 2021; 
7(21):2693-2716 



Echocardiography

CTRCD: Cancer Therapy-
Related Cardiac 
Dysfunction
- Decline in LVEF of >10% and/or 

value of <53%
- IV Contrast to enhance endocardial

border definition 
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Myocardial strain analysis

• 10-15% drop in GLS by STE predicts future drop in EF 
for both anthracycline and trastuzumab chemotherapy 
[Thavendiranathan et al JACC 2014 volume (63):2751]

• GLS provided incremental prognostic information in 
cancer patients when combined with clinic variables 
[Rhea et al JASE 2015 28 (6) 667]

• SUCCOUR study: international randomized trial GLS vs 
echo guided strategy to prevent cardiotoxicity (mostly 
anthracyclines and Herceptin), did not meet primary 
endpoint of change in LVEF at 1 year; a few secondary 
endpoints were positive (J Am Coll Cardiol 2021;77:392-
401)

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPnxs7ytlccCFQrQgAod51cETg&url=http://www.elsevier.pt/en/revistas/revista-portuguesa-cardiologia-334/artigo/successful-cardiac-resynchronization-therapy-in-patient-with-heart-90050071&ei=ecvDVbnRN4qggwTnr5HwBA&bvm=bv.99556055,d.cWw&psig=AFQjCNH_uGIH4mXMGbWEhgwb78aOW3Kn8Q&ust=1438981310630892


Cardiac MRI

• 3-Dimensional: not 
limited by geometric
assumptions; gold 
standard for LVEF

• If considering stopping 
anti-neoplastic agent 
due to LVEF drop, cMRI
recommended
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How to implement CV monitoring strategies

• CardioOncologists work with Oncologists to identify agreed upon 
monitoring strategy for oral agents

• Again goal is not to stop chemotherapy but to continue safely!
• Engage the oncology pharmacist to include cardiac testing in order set for 

drug initiation
• Home monitoring of bp using wireless technology integrated into EMR (setting up 

guideposts for bp that trigger nursing communication), HTN education for patients 
(lower salt diet, exercise, address sleep apnea)

• Baseline ECGs, drug-drug interactions (Qtc prolonging meds)
• Work with your cardiologists to utilize best imaging modality for assessment of LV 

function at your institution (if using GLS, perform inter-intra observer variability 
testing; software now harmonized between vendors 2022)

• Track Data: CV events, % patients coming off drug due to CV side effects 



How to Build a CardioOncology Program

• Identify Cardiology and Oncology Champions (attend ACC CardioOncology
course in Feb annually in DC)

• Obtain administration buy-in (better overall outcomes for patients, 
revenue generation from appropriate imaging/testing, distinguish your 
cancer center/hospital)

• Hire a nurse navigator to serve as liaison between oncologists and 
cardiologists

• Consider using a cardiotoxicity risk score (incorporating oncology drug and 
pre-existing CV risk factors) to identify high risk patients who can be 
referred to cardio-oncology team

• International CardioOncology Society (IC-OS) has terrific website with many 
resources; eventually apply for Center of Excellence





84%

12%4%

Referral Patterns for Cardio-oncology patients at Franciscan Indianapolis
January 2017-November 2018

Breakdown of referral during treatment

58% arrhythmia, HTN, decreased LVEF



Indiana CardioOncology Network (ICON) in 
conjunction with the Indiana Chapter of the 
American College of Cardiology, CardioOncology
subsection

• Biannual CardioOncology Case Conference (4 years running)
• Cardiology, Oncology, pharmacy, nursing, BMT
• Virtual option available
• Send an email to Rachel.Zirchelbach@franciscanalliance.org to be added to 

the email invitation list

mailto:Rachel.Zirchelbach@franciscanalliance.org


Franciscan CardioOncology: Oncologist 
Perspectives
• “Helps to provide better and more appropriate treatment plans”
• “The collaborative clinic makes care for our patients a priority”
• “They have helped to modify treatment plans with cardiovascular disease 

so that the patient has better tolerance and treatment progression”
• “Assist with volume condensing which has made huge difference with our 

CHF patients management”
• With the increased attention to our patient’s cardiac status we can move 

through our patient’s treatment plans with more ease and confidence.”
• “The follow up is amazing and our patient’s satisfaction with them is 

wonderful; they keep everyone connected.”
• “I don’t know how we did it without them.”



Vijay U. Rao, MD, PhD
vijay.rao@franciscanalliance.org
@Vijayrao7474

Franciscan Health, Indianapolis
International CardioOncology Center of 
Excellence: GOLD

• Cardiology
• Dr. Vijay Rao (Director)
• Dr. Atul Chugh
• Dr. Ryan Daly
• Dr. Angela Brittsan
• Dr. George Lolay

• Oncology
• Dr. Peter Garrett (Director, Cancer Center)
• Dr. Meghana Raghavendra (Oncology Lead)
• Dr. David Reeves (Oncology pharmacist)

• CardioOncology Nurse Navigators
• Holly Page (oral therapies)
• Tammy Ditto (radiation)
• Christie Abernathy (IV therapies)

mailto:vijay.rao@franciscanalliance.org
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