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Objectives

• Be able to recognize and collaboratively 
manage the potential cardiovascular 
complications of: 

• Proteosome inhibitors
• BTK inhibitors, BCR-ABL TKI’s
• CAR-T
• Stem cell transplantation
• AL amyloidosis

• What we do not have time for: discussing 
cardiovascular complications of hematologic 
malignancies themselves (pericardial 
effusions, tumor invasion, etc)



• Risk stratify patients undergoing cancer therapy 
to anticipate and prevent complications. 

• Manage existing CV disease in the context of 
cancer therapy

• Mitigate the adverse effect of cancer therapy on 
the CV system while also minimizing 
interruptions to cancer therapy

• Manage long term complications and establish 
long term surveillance for cancer survivorship

• Provide collaborative management and support 
to other providers in primary care and cancer 
center. 

• Engage in groundbreaking research to advance 
knowledge in a nascent field

• Educate healthcare providers and patients on 
contemporary practices in the care of this 
unique patient population

Goals of Cardio-Oncology



Stem cell transplant: risk stratification
• During and early after transplant 

patients are at elevated risk for 
atrial arrhythmia and heart 
failure. 

• Patients are at increased long 
term risk of HTN, DM2, 
dyslipidemia, CHF, vascular 
disease, CAD, stroke

• Factors that increase risk 
include patient specific factors 
(age, pre-existing CVD), cancer 
specific factors, and treatment 
factors (conditioning regimen, 
GVHD)

Hayek et al. Circulation



How much does ejection fraction matter? 
• Ejection fraction often a major 

factor for transplant candidacy.
• Multiple studies have correlated 

AC dose and lower ejection 
fraction with worse CV 
outcomes. 

• Newer retrospective data 
suggests similar outcomes with 
allo SCT with EF >45% and 
<45%

• Recommend cardiology (cardio-
onc) consultation for patients 
with cardiomyopathy for further 
risk stratification. 

• Options for mitigating risk 
includes intensive cardiac 
optimization, auto instead of 
allo transplant, or attenuation 
of conditioning regimens. 

Qazilbash et al. Biol Blood Marrow Transplant. 



Evaluating cardiomyopathy: beyond EF
• Evaluating for history/physical 

exam signs of CHF 
decompensation, cardiac 
biomarkers, exercise testing, 
advanced cardiac imaging can 
provide more nuanced risk 
stratification. 

• Studies suggest VO2 max testing 
via cardio-pulmonary exercise 
testing may be a way to both risk 
stratify and track 
cardiorespiratory fitness. 

• Goal-directed medical therapy 
for HF and possibly cardiac 
rehabilitation play a role in 
optimization for transplant. 

Sang Hoon Yeon et al. Integrative cancer therapies



AL amyloidosis
• AL amyloidosis can lead to rapidly progressive restrictive 

cardiomyopathy which in advanced cases can lead to cardiogenic 
shock. 

• High index of suspicion is required. 
• Familiarity with light chain and serum/urine electrophoresis with 

immunofixation is critical
• Partner with cardiology to understand strengths/limitations of 

cardiovascular imaging (echocardiogram, cardiac MRI, nuclear 
scintigraphy), and when/what to biopsy. 

• Management of CV pathology can be complicated by renal 
failure/nephrotic syndrome, autonomic neuropathy, pre-load 
dependent state. 

• Prognosis significantly improved with new(er) treatment options



Diagnosis of AL-CA

Echocardiography

Cardiac MRI
Novel PET radiotracers



Newer risk stratification 
model incorporates NT-
BNP, troponin, and LV GLS. 
De-emphasizes dLFC. 

Khwaja et al. JCO





Case example
• 55 yr old male presents with hypotension and respiratory failure and 

is admitted to the ICU. 
• Infectious testing is performed and patient is positive for Influenza A. 
• After extubation patient reports feeling weak and dizzy but denies 

chest pain. 
• Transthoracic echo is performed and is very poor quality, but normal 

left and right ventricular ejection fraction are confirmed. 
• High sensitivity troponin elevated to 722—> 600



February hospitalization
ICU attending

Me



March Hospitalization



March echo report



March lab testing



April hospitalization



Case resolution
• Patient started on Dara-CyBorD chemotherapy and quickly achieved 

hematologic remission. 
• Dyspnea has improved, and he is back to work. His hypotension has 

been well managed on low dose midodrine. His NT-BNP decreased to 
5200 and his creatinine has stabilized around 2.5. 



Proteosome inhibitors
• Drug class includes carfilzomib, 

bortezomib, ixazomib used often for 
treatment of multiple myeloma. 

• PI’s, in particular carfilzomib, have 
been associated with hypertension, 
arrhythmia, and heart failure in up 
to 10% of patients. 

• Heart failure has been noted with 
carfilzomib in up to 5% of patients 
and fulminant cases have been 
reported. 



BTK inhibitors

• All BTKi’s are recognized to cause 
arrhythmia (atrial>>>ventricular), but first 
generation Ibrutinib is higher risk

• Questions to answer: Rate vs Rhythm 
control, continuation of BTKi, use of 
anticoagulation, how to monitor? 

• BTKi’s also increase bleeding risk, which 
can complicate the use of 
anticoagulation for stroke prevention in 
patients who develop atrial fibrillation. 

• Rarely would BTKi need to be 
discontinued

• Very helpful if hematologist can provide 
prediction for future treatments. 

Essa et al. JACC CardioOnc



• Wide variety of potential CV 
toxicities. 

• 2nd gen Dasatinib with higher risk 
for heart failure, 
pericardial/pleural effusions, and 
pulmonary HTN. 

• Pontainib with higher concern for 
vascular toxicity though 
endothelial cell 
dysfunction/apoptosis. 

• Aggressive risk factor 
management and monitoring 
needed for ponatinib

BCR-ABL TKI’s

Lyon et al. EHJ



CAR-T therapy
• CAR-T is associated with 

cardiomyopathy, heart failure, 
arrhythmia, cardiac arrest, 
hypotension, and acute coronary 
syndrome. 

• MACE has been reported in up to 
10-20% of patients receiving CAR-
T

• Treatment of CRS includes IL-6 
inhibitor tociliuzumab +/- steroids

Ganatra et al. JACC CardioOnc



There is suspicion that direct cardio-toxicity 
from CAR-T therapy is rare, and most severe 
CV events correlate with increasing severity of 
CRS. This supports CV risk stratification prior 
to CAR-T similar to how one would approach 
surgery, or HSCT.  



Anthracyclines
• Mechanism of cardiomyopathy not completely 

elucidated. Thought to be due to inhibition of 
topoisomerase 2-B causing activation of cell 
death pathway and inhibition of biogenesis. 

• Toxicity typically manifests most frequently 
within the first year. Can occur as early as after 
the first dose, or can manifest years later

• Historically thought to be irreversible, but newer 
data suggests that early intervention can lead to 
improvements in LV function. 

• Risk of cardio-toxicity is dose dependent. Beyond 
250 mg/m2 the risk becomes more rises rapidly. 
History of cardiovascular pathologies also 
increase risk 

Minotti et al. JACC CardioOnc



Anthracycline 
management principles

• Concept of “permissive cardiotoxicity”
• Asymptomatic decline in echo strain usually 

means intensify monitoring or protection, 
rather than stop treatment. 

• Strategies to reduce toxicity include utilizing 
alternative regimens, ?slower infusion? (1 
hour preferred over push. No data for longer 
infusions), cardio protective therapy, 
liposomal formulation, use of dexrazoxane.

• Data on cardio-protective medications are 
limited, but include beta blockers, 
ACEI/ARB/ARNI, statins?, MRA’s?, SGLT-2?

• For higher risk patients we obtain q3 month 
echoes while on therapy and then 6 months 
after therapy. Long term surveillance every 
2-5 years. 

Lyon et al. EHJ



Summary

• Multiple life-saving treatments for hematologic malignancy carry 
significant potential cardiovascular risk 

• Awareness of amyloidosis is increasing, but cardiologists remain 
confused about how to interpret light chain/SPEP/UPEP testing.

• Partnering with cardiology/cardio-onc can help collaboratively 
manage pre-treatment risk stratification and management of CV 
risk from anthracyclines, PI’s, BCR-ABL and bruton TKIs, CAR-T, 
and stem cell transplants. 
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