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 ɐ For all patients with a suspected VTE, a subjective history of 
illness, targeted physical examination, laboratory testing, and 
radiologic imaging are indicated. If a DVT is suspected, individ-
uals should be screened with a Doppler ultrasound of the ex-
tremity. If a PE is suspected, a ventilation perfusion lung scan 
is safer than contrast computed tomography angiography scan 
in patients with MM. In patients with evolving DVT or suspect-
ed PE, anticoagulation is recommended with preference for 
LMWH, if creatinine clearance greater than 30 ml per minute, 
or with warfarin, which carries a higher bleeding risk (Lyman et 
al., 2015; Palumbo et al., 2008; Rome et al., 2008).

 ɐ All patients should be taught to rapidly identify the signs and 
symptoms of bleeding. Clinicians should advise patients to 
stop taking aspirin or anticoagulation when their platelets 
are below a clinically significant level and prior to surgery. 
Patients with platelet counts less than 100 x 109/L should 
be monitored closely, and if the count falls below 50 x 109/L, 
thromboprophylaxis should be held until the platelet count 
recovers to above 50 x 109/L, except in very high-risk cases or 
during acute VTE episodes. The need for anticoagulation in 
patients with thrombocytopenia should be considered on a 
case-by-case basis (Carrier, Khorana, Zwicker, Noble, & Lee, 
2013). 

LEVEL OF EVIDENCE II

 ɐ DOACs provide an oral option for anticoagulation delivery, but 
currently little evidence supports their use in VTE prevention 
and treatment in patients with MM (Lyman et al., 2015; Man, 
Morris, Brown, Palkimas, & Davidson, 2016).

Cardiotoxicity
CV disease and cancer are the two leading causes of death in the 
United States, creating a clinically challenging scenario when 
these two diseases intersect. Cardiovascular toxicity, defined by 
the National Cancer Institute as direct damage to heart tissue, 
is a potential short- or long-term complication from anticancer 
therapy (Shelburne et al., 2014). Figure 6 presents cardiovascular 
risk factors in patients with MM. 

The evolution of new therapies for the treatment of MM has 
increased the overall survival of patients. However, longer surviv-
al exposes patients to adverse side effects of cytotoxic agents and 
may lead to lethal side effects. Exposure to chemotherapy medi-
cations can increase the risk of irreversible, clinically significant 
cardiac dysfunction. For this reason, many patients with MM now 
face an increase in treatment-related comorbidities, including car-
diac toxicities. Of note, the gain in life expectancy because of an-
ticancer therapy might be countered by an increase in mortality 
from cardiac problems, such as heart failure, myocardial ischemia, 
arrhythmias, hypertension, and thromboembolism (Shelburne et 
al., 2014).

The incidence of cardiotoxicity depends on various features 
of oncologic therapies. The type of drug, dose administered 
during each chemotherapy cycle, cumulative dose, schedule of 
administration, route of administration, combination with other 
cardiotoxic drugs or association with radiation therapy, and pa-
tient health history (age, presence of CV risk factors, previous 
CV disease, and prior mediastinal radiation therapy) all play an 
integral role in causing potential cardiotoxicity (Hahn, Lenihan, 
& Ky, 2014; Yeh & Bickford, 2009).

Anticancer drugs influence or disrupt pathways that are cen-
trally involved in cell survival, cell growth, inflammatory activa-
tion, and angiogenesis (Minami, Matsumoto, & Horiuchi, 2010). 
Cardiac toxicity may be a dose-limiting factor throughout a pa-
tient’s clinical course and treatment. Healthcare providers (RNs, 
advanced practitioners, physician assistants) need to understand 
the possible risks for cardiac toxicity and the signs and symptoms 
of cardiac events (see Figure 7). 

Definition of Chemotherapy-Induced Cardiotoxicity
Chemotherapy may induce cardiotoxicity through several mech-
anisms, including direct injury to myocardial cells and indirect 
injury to cardiac tissue through effects on the coagulation sys-
tem, changes in cardiac rhythm, induction of hypertension, and 
myocardial and/or pericardial inflammation (Florescu, Cinteza, 
& Vinereanu, 2013). Cardiotoxicity is a general term used for 

FIGURE 6.

CARDIOVASCULAR RISK FACTORS IN PATIENTS 
WITH MULTIPLE MYELOMA

CORONARY ARTERY DISEASE RISK FACTORS

 ɔ Smoking 

 ɔ Family history (first-degree relative: male younger than age 55 years or 

female younger than age 65 years)

 ɔ Hypertension

 ɔ Obesity

 ɔ Dyslipidemia

 ɔ Sedentary lifestyle

 ɔ Diabetes mellitus

CORONARY ARTERY DISEASE RISK EQUIVALENTS

 ɔ Non-coronary atherosclerotic disease

 ɔ Chronic kidney disease

MULTIPLE MYELOMA-SPECIFIC CARDIAC RISK FACTORS

 ɔ Prior anthracycline exposure

 ɔ Prior stem cell treatment

 ɔ Heavily pretreated (having received many prior lines of chemotherapy)

 ɔ Concurrent cardiac amyloid light-chain amyloidosis

 ɔ Concurrent dexamethasone treatment

Note. From “Cardiac Considerations for Modern Multiple Myeloma Therapies,” by 
A.J. Ritts, D.J. Lenihan, & R.F. Cornell, 2016. Retrieved from http://bit.ly/2vCrBAa. 
Copyright 2017 by American College of Cardiology. Reprinted with permission.
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