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Objectives

1. Discuss the common types of cardiotoxicities

2. Outline the significance of cardiac screening in oncological patients to recognize and 

mitigate cardiomyopathy risks

3. Describe effective management strategies for cardiotoxicities induced by 

chemotherapeutic agents in cancer patients
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Types of Cardiotoxiticies



1. Cancer therapeutic related Cardiac 
Dysfunction ( CTRCD)



2.Immune check point inhibitors related 
myocarditis



3. Vascular toxicity

1. Coronary artery disease

2. Peripheral arterial disease

3. Deep venous thrombosis/ Pulmonary embolism

4. Vasospasm



4. Arterial Hypertension

1. Asymptomatic hypertension

2. Hypertensive emergency



5 Arrythmias

1. Supraventricular Tachycardia

2. Atrial fibrillation

3. QTc Prolongation



1. CRTCD – anthracyclines

Doxorubicin, daunorubicin, idarubicin, epirubicin, mitoxantrone

Doxorubicin targets the enzyme Top2 ( topoisomerase 2 )  and binds to DNA to form the 

Top2-doxorubicin-DNA cleavage complex, which triggers cell death

Dose dependent

Preexisting cardiovascular condition dependent

Incidence 2-10 percent ( depending on preexisting cardiovascular condition) 

Median time interval is 3-6 months after chemotherapy,80 percent recover, 10 percent total 

and 70 percent with partial recovery. ( which is why initiating cardioprotective medications 

before cardiotoxicity develops is utmost important )



Prevention
Screen high risk individuals:

1. Any patient receiving high-dose anthracycline (eg, cumulative doxorubicin ≥250 mg/m2, epirubicin ≥600 
mg/m2).

2 Patients receiving lower-dose anthracycline (eg, cumulative doxorubicin <250 mg/m2, epirubicin <600 
mg/m2) who have at least one of the following factors:

a)Concurrent low-dose radiotherapy (<30 Gy) where the heart is in the treatment field

b)Two or more CVD risk factors including smoking, hypertension, diabetes, dyslipidemia, or obesity.

c)Older age (≥60 years) at initial cancer treatment.

d) history of myocardial infarction or cardiomyopathy

e)Sequential treatment with a HER2-targeted agent (eg, trastuzumab)

3. High-dose radiotherapy (≥30 Gy) where the heart is in the treatment field.



Prevention

1) Alternative to anthracyclines

If LV EF < 40% before or during treatment

2) Infusional ( over 48 hrs) rather than bolus regimens

3) Liposome-encapsulated of doxorubicin over unencapsulated 

4) Dexrazoxane ( iron chelator) lowers radical oxygen, approved in pts with > 500 mg/m2

5) Routine cardiac screening



Cardioprotective medications ? 



PRADA Trial: Prevention of Cardiac Dysfunction 
During Adjuvant Breast Cancer Therapy





CECCY Trial (Carvedilol for Prevention of 
Chemotherapy-Related Cardiotoxicity)



CECCY Trial (Carvedilol for Prevention of 
Chemotherapy-Related Cardiotoxicity)



Statin ? 



Primary prevention

Broadly administered cardioprotective approach may not be required in most patients with early 

breast cancer without preexisting cardiovascular disease.

Instead, if there is an indication to treat , such as very high-risk patients ( preexisting 

cardiovascular disease) use carvedilol and angiotensin receptor blocker





Screening for cardiotoxicity 

Cardiac MRI – accurate ( patient and labor intensive, cost ) 

Echocardiogram

Radionuclide scan



How to screen



Echo with Strain Imaging



SUCCOUR TRIAL 



MUGA scan



How often to screen



Examples- case 1

JM-75 yr old w lymphoma in 1990 , treated with bleomycin, vincristine, Cytoxan, novantrone, 

prednisolone.

2022, found to have positive lymph nodes on survelliance 

Cardiac risk factors ( paroxysmal atrial fibrillation s/p ablation, age > 60) 

Received 6 cycles of R-pola – CHP( Rituximab, Polatuzumab, Doxirubicin, Prednisone)

Echo before chemotherapy

EF- 60%, GLS strain -18%, EKG – normal sinus rhythm



Noticed shortness of breath, leg swelling

On follow up EF -30-35%. GLS strain -8%



Started on Entresto, Toprol Xl, Jardiance, Lasix

Cardiac cath – normal coronaries

Doxorubicin related cardiac dysfunction- symptomatic moderate HF

Follow up : Echo in 3 months

EF improved to 45-50% , NYHA class 1 

Cancer Survelliance : resolution of lymphadenopathy on PET/CT







2. CTRCD-HERCEPTIN 

20% of breast cancer tumors human epidermal growth factor receptor 2 (HER2), which is 

associated with a worse prognosis

Monoclonal antibodies antagonistic to HER2 such as trastuzumab (Herceptin) have led to a 

paradigm shift in treatment of breast cancer

Incidence of HF was as high as 27% in initial trials when used concomitantly with Adriamycin 

but much lower when used sequentially (only1.6%)

New HER2-targeted agents ado-trastuzumab emtansine (T-DM1), fam-

trastuzumab,pertuzumab  may be less cardiotoxic than trastuzumab



Not related to cumulative dose

Occurs during therapy and rarely post therapy

Cessation of therapy (combined with beta-blockade and ACE inhibition) lead to recovery of 

EF

Rarely, herceptin cardiotoxicity can sometimes be irreversible







Example 2 

76 yr old F , hx of breast cancer in 2006, lumpectomy and radiation. 

On follow up found to have multifocal breast cancer, started treatment with ddAC( dense 

dose doxorubicin and cyclophosphamide ) followed by THP( taxotere, trastuzumab, 

pertuzumab)

Cardiac risk factors : age >60, HTN

Routine screening Echo every 3 months. 

Baseline Echo: EF 60%. GLS -20.7%



6 months into Herceptin based therapy

On routine followup , no symptoms, exam normal



Management

Discussion with Oncologist

Started on BB and ARB

Repeat echo planned in 6 weeks

Improvement in EF 60%, GLS -18.1% ( still slightly low )

Repeat  echo in 12 weeks, EF 60%, GLS -18.3%

Plan to continue Herceptin and continue serial Echocardiograms for now



Vascular toxicity
e.g. Fluoropyrimidines
5-fluorouracil (5-FU) and capecitabine

Coronary vasospasm and endothelial dysfunction

Angina ( 2-20%) 

Common with longer infusions of 5-FU

Pre-exisiting CAD



Screening



Management

Stop Infusion

EKG, cardiac enzymes, Angiography

Rechallenge ? 

Vasodilators, Nitrates

Bolus regimen

In Hospital challenge in severe cases

Antidote- Uridine triacetate ( not found easily )



Example 

60 yr old male with hx of HLD diagnosed with colon ca referred for pre 5-FU screening. 

Very active, gifted a new puppy ( roughly 4 Mets )

Echo EF 55%, GLS -16%

EKG normal sinus rhythm

Started 5 FU , sent home on infusion



Day 2 , developed chest pain → came to ER

Positive troponins, EKG new t wave inv, Bedside echo apical hypokinesis EF 45%

Infusion stopped, slg nitro given with resolution of chest pain,  taken to cath lab

Normal Coronaries



5 FU related -Suspected Coronary Vasospam



Rechallenge ? 

D/w Oncologist

CCB and Nitrates initiated

Bolus regimen given ; first dose administered with direct observation 

No recurrence of pain



Immune check point inhibitors

The immune checkpoints are proteins expressed in the T cells that inhibit their activation 

when they contact a body cell. 

By blocking these checkpoints from binding with their partner proteins, ICI inhibit the ‘off’ 

signal, activating T cells and promoting killing of cancer cells. 

Overactivation of T cells against non-cancerous tissues, can lead immune-related adverse 

events such as myocarditis

True incidence  low ( <1%) , Median onset 30 days  (can occur upto 6 months as well )

Risk -dual ICI therapy (e.g. ipilimumab and nivolumab), combination ICI therapy with other 

cardiotoxic therapies, and patients with ICI-related non-CV events









Example

65 yr old diagnosed with metastatic non small cell lung cancer PD L1 level > 50% recently 

started on Keytruda ( pembroluzimab) . 

Cardiac hx: smoking hx, left SFA stent

Called Oncologist with chest pain, office visit with EKG changes, instructed to go to ER

Trop 2462→ 2514→2458

Echo with EF 40-45%, Global Hypokinesis 

Taken to the Cath Lab

Mild Coronary Artery Disease, non obstructive



Started on 1 gm IV methylprednisone x 3 days

MRI showed Myocardial Wall Edema and 

Epicardial LGE meets Lake Louise Criteria for 

myocarditis

Troponins decreased to 1200

Chest Pain improved

Clinically stable

Discharged on Oral Prednisone “ slow” taper

60mg , decrease by 10 mg every 1-2 weeks. 



Radiation therapy



Radiation therapy

Mantle radiation and extended field mantle radiation were the standard of care for several 

decades for Hodgkin's lymphoma or breast cancer, with radiation exposures significantly 

higher than 30 Gy

Partial breast irradiation have been shown to result in significantly lower radiation doses to 

the left anterior descending artery (LAD) (mean 2.13 Gy ± 0.11 vs. 1.02 ± 0.17), with right-

sided partial breast radiation resulting in minimal exposure.

The development of newer cardiac-shielding techniques, such as the multi-leaf collimator 

modification technique,  deep inspiration breath holding and intensity-modulated radiation 

therapy minimize total cardiac radiation dose.





Example 

74 yr old , hx of lymphoma 30 years ago treated with chemo and radiation comes with 

exertional chest pain. Echo normal.

 







Thank you
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