Mini-review: highlights of cardio-oncology
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At the GCOS meeting in Nashville there were several important presentations about the treatment of myeloma and amyloidosis
that have implications about cardiovascular conditions encountered with these hematologic malignancies. Session 9 began with
Dr Paul Richardson highlighting the improvements in the treatment of myeloma. In the last 15 years, the overall survival of individuals diagnosed with multiple myeloma has increased dramatically. Recent data suggest that those with a diagnosis of multiple myeloma
prior to 2001 had a median overall survival of 2.5 years as compared to a median overall survival of more than 6 years in those diagnosed between 2006–2010 [1]. Additionally, a recent international study reported three year survival rates after autologous stem cell
transplantation of 88% [2]. Multiple myeloma therapy has changed dramatically in the last decade with new treatment options such
as thalidomide, bortezomib and lenalidomide [3, 4], as well as advancements in supportive care, risk stratification, and the adoption
of earlier treatment for those with high risk disease. More recently, multiple new drug therapies have also been developed including
carfilzomib [5], pomalidomide [6], panobinostat [7], and the recently approved elotuzumab [7], with the anticipation that several
more including daratumumab and ixazomib will soon be available.
With advancements in the field of multiple myeloma utilizing proteasome inhibitors, both reversible (bortezomib) and irreversible
(carfilzomib), the question of cardiac safety has been raised. An outstanding presentation by Alexander Lyon, MD highlighted these
potential concerns. The proteasome is the cell’s protein ‘garbage truck’. Proteins in the body are degraded through the process of
ubiquitination. The ubiquitinated protein enters the proteasome and undergoes degradation into peptides. The balance of protein
synthesis and degradation are essential in cardiac atrophy and cardiac hypertrophy [8]. Animal models suggest that chronic proteasome inhibition lead to both functional and structural alterations in the heart, consistent with a hypertrophic restrictive cardiomyopathy phenotype [9, 10]. To compound the problem in multiple myeloma where proteasome inhibitors are used, most individuals
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using these medications have a high baseline risk of cardiovascu-
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between 2007 and 2012 [16]. Prior to the use of bortezomib,

advanced age. While two initial trials using bortezomib report

many subjects with amyloidosis were excluded from ASCT. With

dyspnea rates and edema rates as high as 15% and 20%, respec-

the use of the proteasome inhibitor bortezomib, it appears that

tively [3], a recent metaanalysis of cardiac outcomes and the re-
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versible proteasome inhibitor bortezomib [11] reported all grade

als with amyloidosis can actually make ASCT feasible [17]. Pre-

cardiovascular toxicity rates of 3.8% (2.6–5.6) with no increase

dictors of a poorer outcome with transplant have been identified
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and transplant is generally not recommended for those with the

pared to those who did not. With the irreversible proteasome
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inhibitor carfilzomib, however, phase 3 clinical trials report car-

ic blood pressure < 100 mmHg [18], creatinine > 2 g/dl. Given

diac adverse events (AEs) in 26% of the subjects as compared

the potential cardiac toxicity with the irreversible proteasome

to 15% of the controls (11.4% vs. 5.7% grade 3 or higher AEs,

inhibitor carfilzomib, its use in patients with cardiac amyloid

respectively) [12]. Other single center experiences report cardi-

is not currently recommended. Finally, there are new therapies

ac toxicity in as many as 20% of individuals using carfilzomib

in development for amyloidosis including a humanized IgG1

[13, 14]. There is ongoing work in this area given several of these

monoclonal antibody, NEOD001, directed at a cryptic epitope

reports are limited by subjectivity and lack of specialist review.

exposed on immunoglobulin light chain protein only when part

It is clear that surveillance and close monitoring is required in

of the amyloid fibril [19], that hopefully will continue to impact

these situations.

the survival of patients with amyloidosis.

The treatment of amyloidosis has also undergone a quiet re-

With advancements in multiple myeloma and amyloidosis and

surgence in recent years. Dr Frank Cornell outlined how these

newer targeted therapies affecting the proteasome pathway, it

treatments have developed and what anticipated toxicities may

is imperative that cardiologists and hematologists/oncologists

be. Amyloidosis is a serious disease characterized by an overpro-

collaborate in the care of these patients. Many individuals with

duction of misfolded immunoglobulin light chain protein leading

multiple myeloma and amyloid have underlying cardiovascular

to the extracellular deposition of amyloid fibrils in organs. Over

risk factors including prior cardiac disease and hypertension.

50% of patients with amyloid have cardiac involvement. Cardiac

A baseline risk assessment looking at cardiovascular disease,

AL amyloid has a poor prognosis with only about half of patients
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surviving one year. Given the systemic plasma cell dyscrasia,

ications should take place. Cardiac surveillance should be con-

heart transplantation is limited. The goal of treatment using
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chemotherapy or autologous stem cell transplantation (ASCT)

sideration on the cardiac impact of chemotherapy drugs such as

is to eradicate the plasma cell clone and reduce the serum free

carfilzomib should also take place. Additionally, further research

light chains. With the proteasome inhibitors, partial or complete

is needed in this area particularly to examine the true cardiac

responses have been observed in 83% of those using a bortezo-

impact of medications such as carfilzomib, as well as to examine

mib based therapy as compared to 29% using a non-bortezo-

the usefulness and timing of surveillance.

mib-based therapy. More than half of the subjects in the bortezomib-containing arm had improvements in cardiac function
with improvements in ejection fraction (EF), and reductions in
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