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 57-year-old woman with a history of obesity 
and high blood pressure was referred to a 
cardio-oncology clinic during therapy for 
breast cancer

 She had completed 4 cycles of chemotherapy 
with doxorubicin as well as 3 months of 
trastuzumab (Herceptin) of a planned 12-
month course

 She was asymptomatic, however her echo 
showed changes







Left ventricular ejection fraction (LVEF) 
decreased from 60% to 49%



 Medical therapy with carvedilol and lisinopril

 Transition to a whole-food plant-based diet 
low in sodium (<2 grams/day)

 Moderate physical activity of at least 30 
minutes, 5 days/week







 Scope of the Problem, Risk Factors and Prevention

 Chemotherapy cardio-toxicity

▪ Anthracyclines

▪ Trastuzumab

 Prevention – The Whole-Food Plant-Based Diet



 18 million cancer survivors projected to be 22 
million by 2030

 Cancer patients are living longer

▪ Higher odds of developing CV disease

 Changing therapies/targeted therapies

▪ Improved cancer outcomes

▪ More side effects, including cardiovascular

Source: American Cancer Society 2019



Source: American Cancer Society 2022



Source: Mehta LS, et al. Circulation 2018
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Source: Mehta LS, et al. Circulation 2018



Anthracyclines



 Have been used since the 1950s in adults and 
children
▪ breast cancer, lymphoma, GU/Gyn cancers, ALL/AML, 

and sarcomas

 “Red Medicine”

 See heart failure and LV dysfunction
▪ Incidence rises with increasing doses (7%, 18%, and 

65% at cumulative doses of doxorubicin 150 mg/m2, 
350 mg/m2, and 550 mg/m2, respectively)

Keefe DL. Semin Oncol. 2001



 Acute
▪ During therapy (can be during infusion and within 2-3 days 

of administration)
▪ E.g, palpitations due arrhythmias, EKG changes, and chest 

pain due to myopericarditis

 Subacute
▪ Within 1 year

 Chronic
▪ Late effects
▪ Can be as late as 10-20 years due to a “second hit”



 Transthoracic Echocardiogram (TTE) is the 
main way to monitor patients

 Assess baseline LV function prior to therapy, 
after 4 cycles, and 6-12 months after 
completion of therapy

 Long-term monitoring is not well defined

Source: American College of Cardiology 
(acc.org/infographics) 



 Cardiac dysfunction affects cardiovascular outcomes 
as well as oncological therapeutic options

 LVEF at the end of chemo and the cumulative dose 
are independently associated with cardiotoxicity

 With therapy, over 80% of patients recover LVEF 
either fully or partially

 Cardiac surveillance based only on symptoms (e.g., 
shortness of breath or leg swelling) might miss the 
opportunity to treat early



Trastuzumab





Slamon Dj et al. NEJM 2001

Lower rate of death at 1 year:
22% vs 33% (p=.008)



 63/235 patients with symptomatic or asymptomatic 
cardiac dysfunction

 Trastuzumab discontinued in 18/235 (8% overall) patients 
overall due to cardiac dysfunction, most of whom received 
an anthracycline as well. 

 Continued use of trastuzumab did not cause deterioration 
of cardiac function in most patients.

 Cardiac function improved in 75% of patients who received 
trastuzumab who received standard medical therapy for LV 
dysfunction.

Slamon Dj et al. NEJM 2001



 Combination with anthracyclines
▪ Either concomitant or past

▪ Increases at higher doses (>250 mg/m2 doxorubicin)
 Pre-existing Cardiac Conditions

▪ HF, LV systolic dysfunction, CAD, Afib, Htn, HLD
 DM
 Obesity (BMI ≥ 30 kg/m2)
 Renal Failure
 Age (≥ 60)
 Black Race



 Baseline LVEF measurement immediately prior to initiation 
of Trastuzumab

 LVEF measurements every 3 months during and upon 
completion of Trastuzumab

 LVEF measurements every 6 months for at least 2 years 
following completion of Trastuzumab as a component of 
adjuvant therapy

▪ This would come out to 9 echos/person for a typical 1-year 
course

Source: Trastuzumab drug label (fda.gov)



 Withhold Trastuzumab for ≥ 16% absolute decrease in LVEF from 
pre-treatment values or an LVEF value below institutional limits of 
normal and ≥ 10% absolute decrease in LVEF from pretreatment 
values

 Measure LVEF every 4 weeks if agent is held for cardiomyopathy

 Trastuzumab may be resumed if, within 4−8 weeks, the LVEF 
returns to normal limits and the absolute decrease from baseline is 
≤ 15%

 Permanently discontinue Trastuzumab for a persistent ( > 8 weeks) 
LVEF decline or for suspension of Trastuzumab dosing on more 
than 3 occasions for cardiomyopathy

Source: Trastuzumab label (fda.gov)



An Ounce of Prevention:
The Whole-Food Plant-

Based Diet



 That are whole with little 
to no processing

 That come from plants, 
including vegetables, 
whole grains, nuts, 
seeds, legumes and 
fruits

 With no animal products 
(no dairy, eggs, etc.) and 
small amounts of 
healthy fats  



▪ The more fruits and vegetables we eat the less 
room we will have for high fat, high sodium, high 
cholesterol and processed foods

 Processing robs foods of vital nutrients and their 
main purpose which is to nourish

 Plants are naturally low in fat, sugar, and salt, 
are cholesterol free (only animals make 
cholesterol - beef, chicken, fish, and pork), plus 
high in fiber, phytochemicals, and antioxidants 



Source: UC Davis Integrative Medicine (www.ucdintegrativemedicine.com)









The Daily Dozen

Source: Dr. Michael  Greger: nutritionfacts.org



Thank You!
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