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LV Dysfunction and Heart Failure                  

Prior To, During and After Cancer Therapy



Objectives

• Review the data for cardioprotection during cancer 
treatment

• Discuss the concept of permissive cardiotoxicity

• Provide a snapshot of long-term concern in cancer 
survivors



Pubmed entries: CVD + Cancer

Herrmann J et al. Eur Heart J 2022 Jan



Modified from: Herrmann J et al. Eur Heart J 2022 Jan

ICOS 2021 Consensus for CTCRD

Asymptomatic CTRCD (with or 

without additional biomarkers, 

LVEF values are based on 2D 

echo)

Mild
•LVEF ≥50%

•AND new relative decline in GLS 

by >15% from baseline

•AND/OR new rise in cardiac 

biomarkers

Moderate
•New LVEF reduction by ≥10% to an LVEF 

of 40-49%

•New LVEF reduction by <10% to an LVEF 

of 40-49%

•AND new relative decline in GLS by >15%    

from baseline

•AND/OR new rise in cardiac biomarkers

Severe
•New LVEF reduction to <40%

Symptomatic CTRCD (with 

LVEF and supportive diagnostic 

biomarkers)

Mild
•Mild HF symptoms, no 

intensification of therapy required

Moderate
•Need for 

Outpatient 

intensification of 

diuretic and HF 

therapy

Severe
•HF Hospitalization

Very Severe
•Requiring inotropic support, 

mechanical circulatory support 

or consideration for 

transplantation



HF Considerations in Cardio-oncology

Prevention

• Who/When to refer

• Cardioprotection

• Surveillance

Treatment of LVD/HF

• Medical therapy

• Cardiac resynchronization

• Permissive cardiotoxicity

Long-term surveillance

• Survivorship

• Chronic systolic HF

• HFpEF

• Advanced HF therapies

HF Stage A HF Stage B-C HF Stage A-D

Pre-Treatment During Treatment After Treatment



2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure



Who/When to refer

2022 ESC Guidelines on cardio-oncology

2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure



Case #1

• 46 year old woman without PMH diagnosed with R-
sided IDC and DCIS, ER/PR neg, HER2 pos

• Planning for ddAC x4 cycles, then THP



Questions for the Panel

1) Would you recommend starting this patient on 
cardioprotection?

2) If yes, what would you start her on?



Recent RCT of cardioprotection during anthracycline therapy

Table modified from: Omland et al. JACC:CardioOnc 2022 Mar Avila SA et al. JACC 2018 May

Heck SL et al. Circulation 2021; 143   Livi L et al. JAMA Oncol. 2021;7

Trial Trial Design Trial Intervention Imaging 
Method

N Result of Primary Endpoint and 
Follow-Up Results

Result of Key Secondary 
Endpoints and Follow-Up 
Results

Pharmacologic intervention
PRADA Randomized

Placebo-
controlled
Double-blind
2 × 2 factorial

Metoprolol
Candesartan /
Metoprolol plus 
candesartan /
Placebo

CMR 130
BC undergoing 
AC +/- Tras  
+/- RT

Primary trial: candesartan 
attenuated the reduction in LVEF
Follow-up (median 23 mo): no 
difference in change in LVEF from 
baseline to extended follow-up in 
either treatment arm 

Primary trial: metoprolol 
attenuated the rise in troponins
Follow-up: no difference in 
change in troponins from 
baseline to extended follow-up 
in either treatment arm

CECCY Randomized
Placebo-
controlled
Double-blind

Carvedilol /
Placebo

Echo 200
HER2 neg BC 
undergoing AC

Primary trial: no effect on 
reduction of LVEF ≥10% from 
baseline at 6 mo
Follow-up: no difference in 
change of LVEF at 2-y follow-up

Primary trial: carvedilol 
attenuated the rise in troponin I

SAFE Randomized
Placebo-
controlled
Double-blind
(interim analysis)

Bisoprolol / 
enalapril / 
bisoprolol plus 
enalapril / placebo

Echo 
(3D)

174
BC undergoing 
AC +/- Tras

Bisoprolol, enalapril, and 
bisoprolol + enalapril attenuated 
subclinical impairment (3D echo 
LVEF ≥10% or GLS)



Meta-analysis of NH blockade

Vaduganathan M et al. JACCCO 1(1): Sept 2019

• Patients with 
cancer 
undergoing 
chemotherapy

• NH blockade 
(BB, ACEI/ARB, 
MRA)

• 17 RCT, 1984 
participants



Statins – PREVENT

Hundley WG et al. NEJM Evid 2022; 1(9)

• 279 participants: Mean age 49 years, 92% 
women, 83% white

• Stage I-III BC or stage I-IV lymphoma 
scheduled to receive anthracyclines

• Randomized to atorvastatin 40 mg vs 
placebo (no indication for statin)

• Median anthracycline dose 240 mg/m2

• Primary endpoint: Difference in 24-
month LVEF between groups by CMR

90% compliance

Total cohort



Statins: STOP-CA

STOP-CA trial presented at ACC.23, slide courtesy of Tom Neilan

• 300 participants: Mean age 50 years, 47% 
women, 89% white

• Hodgkin or non-Hodgkin lymphoma 
scheduled to receive anthracyclines

• Randomized to atorvastatin 40 mg vs 
placebo (no indication for statin)

• Median anthracycline dose 300 mg/m2

• Primary endpoint: Proportion with 
decline in LVEF ≥10% to <55%



Do we need to target cardioprotection?

PREVENT STOP-CA

Age (mean) 49 years 50 years

Cancer type 85.6% Breast cancer

14.4% Lymphoma

Lymphoma

Anthracycline dose 

(median)

240 mg/m2 300 mg/m2

Primary endpoint Difference in 24-month 

LVEF between placebo 

and treatment groups

Proportion of participants with 

an absolute decline in LVEF 

≥10% from prior to chemo to 

<55% at 12 months



Macedo AV et al. JACC: Cardio-oncology 2019 1(1)

9 STUDIES

Meta-analysis of dexrazoxane in BC



Case #1

• s/p ddAC x4 cycles, then THP with drop in LVEF from 
baseline of 56% down to LVEF of 38% 

• Completely asymptomatic



Questions for the Panel

1) What do you recommend doing with the HER2 
directed therapy? 

2) Would you start her on HF meds?



HF Considerations in Cardio-oncology

Prevention

• Who/When to refer

• Cardioprotection

• Surveillance

Treatment of LVD/HF

• Medical therapy

• Cardiac resynchronization

• Permissive cardiotoxicity

Long-term surveillance

• Survivorship

• Chronic systolic HF

• HFpEF

• Advanced HF therapies

HF Stage A HF Stage B-C HF Stage A-D

Pre-Treatment During Treatment After Treatment



Permissive Cardiotoxicity

Porter C et al. JACC CardioOncol 2022 Sep 20



Permissive Cardiotoxicity

• HER2 directed therapy: LV dysfunction

• Anthracyclines: Asymptomatic decline in LVEF

• VEGF inhibitors: HTN and HF

• ICI’s: Low grade myocarditis

Porter C et al. JACC CardioOncol 2022 Sep 20



Dose interruption of trastuzumab

Copeland-Halperin RS et al. JAMA Oncol. 2020 Dec 1;6(12)

• 1396 HER2 positive BC at MSKCC 
from 2004-2013

• 13% had treatment interruption 
(67% for cardiotoxicity)

• Median follow-up of 6.0 years

• Dose interruption associated 
with higher rates of BC 
recurrence and death



• sdf

Table modified from: Omland et al. JACC:CardioOnc 2022 Mar Lynce F et al. Breast Cancer Res Treat 2019 Jun; 175(3)

Leong DP et al. JACC CardioOncol 2019 Jul 17; 1(1) 
   

Stage I-IV HER2+ BC 
and candidates for 
HER2 directed 
therapies

Phase I, single arm 
study of Stage I-III 
HER2+ BC on 
trastuzumab



ESC 2022 Cardio-oncology guidelines



Case #1: Treatment exposure

Cardiac Imaging 

MUGA baseline: LVEF 56% Baseline; ddAC x4 cycles

MUGA post-AC: LVEF 56-59% Taxol 

Trastuzumab/Pertuzumab 

MUGA: LVEF 50-52% RT (Proton therapy)

MUGA: LVEF 38-39% Started ACEi and BB

Echo: LVEF 38%, GLS -12% Held Trastuzumab/Pertuzumab 

CMR after 1 month: LVEF 36%           Increased ACEi and BB, added MRA



Questions for the panel

LVEF improves to 43%:

1) What would you do next regarding the HER2 directed 
therapy? 



Case #1

• Repeat echo LVEF 43%, GLS -15.2%

• Continued HF GDMT, restarted HER2 directed therapy

• Completed treatment without clinical HF

• Post-treatment LVEF improved to 58%, GLS -18.2%



At risk for HF (Stage A)

Stage B and chronic HF

Modified from: 2022 AHA/ACC/HFSA Heart Failure Guideline

At risk for heart failure (Stage A) At risk for HF (Stage A)Pre-Clinical HF (Stage B)



HF GDMT

Modified from: 2022 AHA/ACC/HFSA Heart Failure Guideline

At risk for HF (Stage A)Stage C-D Heart Failure



CV Medications in Patients with Cancer

Untaru R et al. JACC CardioOncol. 2020 Jun 16

Single center
• 333 patients 

admitted between 
2018-2019 at John 
Hunter Hospital

• Included patients 
with indication for 
cardioprotective 
medications



CRT in cardio-oncology patients

Singh JP et al. JAMA 2019 Nov 12 

MADIT-CHIC study
• Prospective, cohort study of 

chemo-induced CMY

• Class I or II indication for CRT: 
LVEF ≤35%, NYHA II-IV and 
wide QRS (mean 152 ms)

• Enrolled 30, data on 26

• 73% breast cancer and 20% 
lymphoma/leukemia



HF Considerations in Cardio-oncology

Prevention

• Who/When to refer

• Cardioprotection

• Surveillance

Treatment of LVD/HF

• Medical therapy

• Cardiac resynchronization

• Permissive cardiotoxicity

Long-term surveillance

• Survivorship

• Chronic systolic HF

• HFpEF

• Advanced HF therapies

HF Stage A HF Stage B-C HF Stage A-D

Pre-Treatment During Treatment After Treatment



Armstrong GT et al. JACC 2015 Jun 

Prevalence of cardiac dysfunction in adult 10-year 
survivors of childhood cancer



Risk for HF in breast cancer survivors

Reding KW et al. JACC: Cardio-oncology 2022 Mar

Retrospective study
• Women’s Health Initiative

• 2,272 postmenopausal BC 
survivors followed for 
physician adjudicated 
incident HF req admission

• 64.9% White, 28.6% Black

• Median follow-up 7.2 years



Reding KW et al. JACC: Cardio-oncology 2022 Mar

Risk for HF
• HFpEF 6.7%, HFrEF 4.0% at 

7.2 years of follow-up

• Overall mortality compared 
to those without HF:

 HFpEF HR 5.7 

 HFrEF HR 3.8



Balancing “healthy” and “sick” for AHFT

Sick enough to benefit?
Common Indications
● End-stage HF
● Advanced RCM
● Refractory severe angina
● Refractory VT

Healthy enough to do well? 
Common contraindications
● Active infection
● Current or recent cancer
● Other end-organ dysfunction
● T2DM with end-organ damage
● Pulmonary hypertension
● Psychosocial barriers
● Severe obesity



Is LVAD an option in active cancer?

Schlam I et al. JACC CardioOncol 2021 Jun

● 2 center study (Medstar + UW), 3:1 matching

● Cancer cohort: 27% female, 62 yrs

Non-cancer

comparators

Cancer



Heart transplant

Ramu B et al. JACC Cardio-Onc 2021;3

● UNOS registry analysis 2008-2018

● Compared ACM, DCM and ICM

● 18,270 patients, 357 with ACM

● ACM were younger (51 yrs)

 more women (76%) 

Percentage of patients with LVAD at time of HTx Survival post-HTx



Batra J et al. Circ Heart Fail. 2022 Jan 31

Cardiac Amyloidosis: Therapeutic OptionsImplications of  pretransplant malignancy2,113 HTx Recipients (UNOS registry) with 

pre-transplant malignancy from 2010-2020

Survival post-HTx

Malignancy post-HTx

Heme PTM Solid PTM

No PTM

Heme PTM

Solid PTM No PTM



Take home points

What we know:

• LV dysfunction is not uncommon with 

cancer treatment

•We need to identify cardiotoxicity early 

and accurately

 •Permissive cardiotoxicity may be safe in 

selected instances

•Long-term follow-up is needed as cancer 

survivors are at risk for HFpEF and HFrEF

What we don’t know:

• Optimal cardioprotection strategy:

- What patients should we target?

- What is the optimal regimen?

- Does it prevent clinical endpoints?

•What is the role of AHFT in patients with 

active or recent cancer?

@RichardKCheng2
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