HEART AND LUNG COMPLICATIONS
IMPLICATIONS FOR PRACTICE
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PROTEASOME INHIBITORS
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Bortezomib is a proteasome inhibitor approved for the treatment of
MM, and carfilzomib is a proteasome inhibitor used in the treatment
of refractory or relapsing MM. Proteasome inhibitors cause cell death
by interfering with the breakdown of cell cycle proteins and coronary
vasospasm by impairing endothelial nitric oxide synthase activity. In
several case reports, clinical heart failure has been reported in 2%–5%
of proteasome inhibitor recipients (Hamo & Bloom, 2015).
ALKYLATING AGENTS

Cyclophosphamide is an alkylating agent that kills rapidly dividing cells. Depending on the dose of cyclophosphamide, it may
be associated with the development of acute myopericarditis
and left ventricular dysfunction in 7%–22% of patients (Hamo &
Bloom, 2015; Yeh & Bickford, 2009).
ANTHRACYCLINES

Anthracyclines, such as doxorubicin, act as antitumor agents by
interfering with protein synthesis, producing reactive oxygen, and
inhibiting DNA repair. Doxorubicin causes myocardial damage by
interacting with topoisomerase II, an enzyme that is present on
cardiac myocytes. Anthracyclines cause left ventricular dysfunction, which occurs with lifetime exposure to more than 450 mg/m2
(Hamo & Bloom, 2015; Yeh & Bickford, 2009).
RADIATION THERAPY

In radiation therapy, high-energy particles interrupt cell growth
and kill cells, including cancer cells and cardiac myocytes. When
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Understand that patients with multiple myeloma (MM) are at risk for
developing disease- and treatment-related venous thromboembolism (VTE) and cardiovascular (CV) complications.
Recognize risk factors and educate patients about prevention and
treatment strategies for VTE and CV complications.
Risk-stratify all patients with MM for VTE and CV complications at
the time of diagnosis.

radiation is directed at the mediastinum, it can cause pericarditis,
atherosclerosis, valve dysfunction, heart failure, and fatal cardiovascular events. The risk of myocardial damage is increased with
high radiation doses, long exposure times, and the use of cytotoxic
therapy (Hamo & Bloom, 2015).
IMMUNOMODULATOR DRUGS

The use of thalidomide, lenalidomide, and pomalidomide in patients with cancer is commonly associated with the development
of thromboembolic complications, including thrombotic coronary
artery disease (Kristinsson et al., 2012; Palumbo & Palladino, 2012).
Clinical Follow Up and Monitoring of Patients
Healthcare providers should monitor patients for side effects of
any treatment and keep accurate records of cumulative treatments given over time. All patients undergoing chemotherapy
should have prior evaluation and assessment of CV risk factors
or comorbidities. CV side effects of chemotherapy may vary
from mild, transient, asymptomatic reduction in LVEF to cardiac
death.
Chemotherapy-induced cardiotoxicity can be monitored using
plasma concentrations of troponin I and N-terminal pro-B-type

TABLE 3.

CHEMOTHERAPY AND IMMUNOTHERAPY ASSOCIATED WITH MULTIPLE MYELOMA CARDIOVASCULAR
TOXICITY
CHEMOTHERAPY CATEGORY

CHEMOTHERAPY DRUGS

Cyclophosphamide

CARDIAC TOXICITY

NURSING CONSIDERATIONS

Cisplatin

HF, LVD, pericardial effusion,
myopericarditis; venous thromboembolism

Lenalidomide, pomalidomide

Venous thromboembolism

Thalidomide

Venous thromboembolism,
bradycardia

Prophylaxis with aspirin or LMWH or warfarin is
recommended for those with two or more multiple myeloma-related risk factors. Bradycardia is
defined as heart rate less than 60 bpm.

Anthracycline

Doxorubicin

LVD, dilated cardiomyopathy, HF

Baseline MUGA or echocardiogram

Antibody-based tyrosine kinase
inhibitors

Bevacizumab, trastuzumab

HF, cardiomyopathy, arterial
thrombotic event, HTN, LVD

Baseline MUGA or echocardiogram

Proteasome inhibitor

Bortezomib, carfilzomib

HF, LVD

Baseline MUGA or echocardiogram

Small molecule tyrosine
inhibitor

Dasatinib, lapatinib,
imatinib mesylate, sunitinib

HF, LVD, myocardial ischemia, HTN

Baseline MUGA or echocardiogram

Alkylating agents

Angiogenesis inhibitors

Baseline MUGA or echocardiogram

HF—heart failure; HTN—hypertension; LMWH—low-molecular-weight heparin; LVD—left ventricular dysfunction; MUGA—multigated acquisition scan
Note. Based on information from Hamo & Bloom, 2015; Yeh & Bickford, 2009.

Source: Noonan et al. Clin J Oncol Nurs. 2017 Oct 1;21(5):37-46.
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