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Drugs/Agents that Exacerbate HF



Overall General RecommendationsOverall General RecommendationsOverall General RecommendationsOverall General Recommendations

• Review each drug at each and every encounter

• Specifically ask about OTC and alternatives bought 

at health store

• Ask about diminution of therapeutic response

• Educate and advise

• Keep medication list as “simple” as possible to only 

necessary meds

• Keep dosing schedule as easy as possible

• Ask pts to bring ALL their medications at each visit, 

including what they have at home



Today:

• Drugs that are commonly used without recognition 

of worsening of HF

• Medications already high in sodium

• Chemotherapeutic agents that although necessary, 

worsen cardiac disease, especially, HF













Heart Failure due to Chemotherapeutic 
Agents:  Issues

► Can patients at risk be identified prior to chemotherapy

► Can very early or incipient cardiomyopathy be identified

► Once identified, will biomarkers indicate severity or 

prognosis.

� Used to guide therapy?

► Can HF therapy prevent the remodeling? HFpEF vs. HFrEF

� Onset of symptoms

� Cardiac mortality

► How is the HF treated?

� Standard Guideline Directed Care?

• Where is the evidence?



Cardiotoxicity:  Definitions

Eschenhagen T, et al. Cardiovascular side effects of cancer therapies: a position statement from the Heart 
Failure Association of the  European Society of Cardiology. Eur J Heart Fail. 2011;13:1---10.
Seidman A, et al. Cardiac dysfunction in the trastuzumab clinical trials experience. J Clin Oncol. 
2002;20:1215---21.



Cardiotoxicity

Troponin 
Release?

Volokova et al. 

Current Cardiology Reviews, 2011, 7, 214-220

Histopathologic changes in the

Myocardium can be seen with 

<300 mg/m2. 

Billingham ME, et al.. Cancer Treat
Rep 1978; 62(6): 865-72.



Mechanism of the anthracyclines

Sawyer DB. 

Troponin 

Release?
Troponin 
Release?



Risk Factors

Can occur early (acute) or late > 1 year post chemoRx (most common)



Non-invasive Imaging

► Echocardiography has been the traditional 
tool +-MUGA to detect LV dysfunction

� Manifest or early?

► Global Longitudinal Strain and strain rate 
(GLS) assessed using automated 2D-
speckle-tracking echocardiography (STE) 
--recent technique for detecting and 
quantifying subtle disturbances in (LV) 
systolic function. more reproducible than 
ejection fraction

► Strain rate and deceleration time to detect 
early diastolic filling. 



Echo Guidelines

Plana JC, Expert Consensus for Multimodality 
Imaging Evaluation of Adult Patients during and 
after CancerTherapy: A Report from the American 
Society of Echocardiography and the European 
Association of Cardiovascular Imaging. J Am Soc 

Echocardiogr 2014;27:911-39



Noninvasive Cardiac Imaging
Patients with suspected or new-onset HF, or those presenting with acute 

decompensated HF, should undergo a chest x-ray to assess heart size and 

pulmonary congestion, and to detect alternative cardiac, pulmonary, and 

other diseases that may cause or contribute to the patients’ symptoms.

A 2-dimensional echocardiogram with Doppler should be performed during 

initial evaluation of patients presenting with HF to assess ventricular 

function, size, wall thickness, wall motion, and valve function.

Repeat measurement of EF and measurement of the severity of structural 

remodeling are useful to provide information in patients with HF who have 

had a significant change in clinical status; who have experienced or 

recovered from a clinical event; or who have received treatment, including 

GDMT, that might have had a significant effect on cardiac function; or who 

may be candidates for device therapy.

I IIa IIb III

I IIa IIb III

I IIa IIb III



Stage A

Hypertension and lipid disorders should be controlled in 
accordance with contemporary guidelines to lower the risk 
of HF.

Other conditions that may lead to or contribute to HF, such 
as obesity, diabetes mellitus, tobacco use, and known 
cardiotoxic agents, should be controlled or avoided. 

I IIa IIb III

I IIa IIb III



(Circulation. 2006;114:2474-2481.)











Left ventricular ejection fraction (LVEF; mean±SD) behavior in patients developing 
cardiotoxicity in the first year, from baseline (before starting chemotherapy) to the initiation 

of heart failure therapy. 

Daniela Cardinale et al. Circulation. 2015;131:1981-1988

Copyright © American Heart Association, Inc. All rights reserved.



Left ventricular ejection fraction (LVEF) in patients with cardiotoxicity and with partial 
(triangle) or full (square) recovery with heart failure therapy. 

Daniela Cardinale et al. Circulation. 2015;131:1981-1988

Copyright © American Heart Association, Inc. All rights reserved.



Multimarker Risk Prediction

Braunwald, E. NEJM. 2008.
Braunwald, E. JACC HF. 2013.



What is the Role of Multimarker Risk 

Prediction in Breast Cancer Therapy? 

• Objective:  To determine the utility of biomarkers in the 
early identification of breast cancer patients at risk of 
cardiac dysfunction 

• Biomarkers hypothesized to be mechanistically relevant:  
– TnI (cardiomyocyte injury)
– NT-proBNP (neurohormonal activation)
– hsCRP (inflammation)
– PlGF (angiogenesis)
– sFlt-1 (angiogenesis/vascular remodeling)
– GDF-15 (inflammation and oxidative stress)
– MPO (oxidative stress)
– Gal-3 (fibrosis)



� 19% of pts stop trastuzumab due to drop in EF

� 36 pts with normal EF at least 3 weeks after 
trastuzumab

� BNP and troponin at baseline at 24 hours

� No elevation in troponin

� 39% had elevation of proBNP, 8 at both baseline and 24 
hrs, 11 had previous anthracycline, 3 hx of HTN

Goel et al. Asia–Pac J Clin Oncol 2011; 7: 276–280



Troponin to detect early myocardial damage

► Troponins commonly used for Dx of ACS.  Rise & fall. 

► Any insult including ADHF – with cell death will elevate 
troponin 

► Older assays --circulating cardiac troponins. 

► High sensitivity troponins—even normals spill troponins 
but at low levels.

► Labs vary, how measured varies, 99th percentile vs. 
ULN. 

► How measured?  How often?  Relation to dosing of 
ChemoRx. May be missed if not measured 
longitudinally

Witteles R., Biomarkers as Predictors of Cardiac Toxicity From Targeted  Cancer Therapies, 
JCF (2016), http://dx.doi.org/doi: 10.1016/j.cardfail.2016.03.016. 



Troponin to detect early myocardial damage

► Troponin elevations with trastuzumab therapy -- almost 
exclusively in patients who have been pretreated with 
anthracyclines. Early (2-3 mos) 

► Normalize in 3 months --even if trastuzumab is 
continued and whether cardiac medications (e.g. 
carvedilol/enalapril) are initiated

► Predictive of future LVEF reductions in some but not 
all studies.

► Cardinale et al. 2006 -- a significant association 
between troponin elevations and major adverse 
cardiac events. 

Witteles R., Biomarkers as Predictors of Cardiac Toxicity From Targeted  Cancer Therapies, 
JCF (2016), http://dx.doi.org/doi: 10.1016/j.cardfail.2016.03.016. 



Summary

� Heart failure associated with chemotherapy can be severe and 

include both elements of HFrEF and HFpEF

� Risk factor identification is critical 

� HF associated with chemotherapy can respond to GDMT

� GDMT may also be protective if administered with chemotherapy 

although the data are not consistent

� GDMT may reverse LV dysfunction previously thought non-reversible

� A panel of biomarkers may be predictive of cardiotoxicity and could 

serve as markers of improvement .

� Further research is needed in mREF patients whose LV function 

improves


