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Therapy for both Oncology and Cardiology are intimately intertwined 
at the vascular level

Kirchmair R. Circulation. 2005 May 24;111(20):2662-70.



Definition of a “Kinase Inhibitor”:

• A drug that interferes with cell 

communication and growth and is 
sometimes used to treat cancer



Chemotherapeutic Agents in Use Known to Antagonize Vascular 
Endothelial Growth Factor (anti-VEGF) or have Anti-Angiogenic 

Properties

• Bevacizumab

• Sunitinib

• Sorafenib

• Vandetanib

• Pazopanib

• Axitinib

• Cabozantinib

• Ramucirumab

• Regorafenib



When considering CV toxicity of tyrosine kinase inhibitors (TKIs), the field is broad

Li, W et al, JACC 2015, p1160-78



Case study:  Anti-VEGF therapy

• 60 y/o F, with HTN and DM, presents with metastatic 
renal cell cancer that led to L nephrectomy, radiation to 
pelvis and ribs, and resection of R femur tumor who was 
started on sunitinib 2 months ago.

• MEDS: triamterene, losartan, sunitininb 37.5 mg, Zofran

• PE: BP 168/92, P88, wt 178#, R16

• No JVD, lungs clear, loud S4, trace ankle edema

• Labs: Cr 1.1, TC 227, LDL 129, HDL 31, BNP 18, LVEF 
55 with mild LVH



Case Study:  What should be done?

• Control BP with what meds?

• How do we follow this patient going forward?

• Any other general recs?



What about Hypertension as a 
precursor to HF?



Sunitinib, a novel oral chemotherapeutic agent 
with anti-VEGF properties, is associated with 

hypertension and heart failure

Khakoo, et al, 2008; 112:2500-8



THROMBOSIS

HYPERTENSION

CARDIOMYOPATHY

VSP Inhibitors

?

??

sunitinib sunitinib

Maitland et al. Clinical Cancer Research, 2009.

Azizi et al. NEJM, 2009.
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Emerging model for VSP inhibitor 
Associated Cardiomyopathy

Chronic Myocyte Hypoxia

ACTIVE
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Inhibition of VEFGR or PDGFR

Microvascular Dysfunction



Meta-analysis of clinical heart 
failure in sunitinib trials

Richards,…Moslehi and Choueiri. Journal of Clinical Oncology, 2011.



Sunitinib Associated with LV Dysfunction
• 90 patients with 

metastatic renal cell 
cancer, treated with 
sunitinib

• On population level, 

significant but small 
decline in LVEF of 1.9% 

with sunitinib

• Overall, 9.7% developed 

LV dysfunction and all 

events occurred by cycle 
3 (majority in first cycle)

Narayan, et al. Clin Cancer . 2017.
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Incidence of Cardiovascular Toxicity by Type

The incidence of cardiovascular toxicity varied by type of toxicity and by chemotherapy agent received. Many patients received 
multiple therapies in succession and are included only once in “All Patients.” CV = cardiovascular; LVEF = left ventricular ejection 
fraction; NT-proBNP = N-terminal B-type natriuretic peptide.

Figure Legend:
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The Stanford Monitoring Algorithm for Targeted Therapies

Cardiovascular monitoring algorithm for patients with renal cell carcinoma receiving targeted chemotherapy. BP = blood pressure;
DBP = diastolic blood pressure; SBP = systolic blood pressure; other abbreviations as in Figure 1.

Figure Legend:



In Renal Cell Cancer, renin-
angiotensin inhibitors are 

critical therapies especially 
with VSP inhibitors

R McKay et al, Clin Cancer Res. 2015 Jun 1; 21(11): 2471–2479.



RAS inhibitors seem to be very important for overall survival

R McKay et al, Clin Cancer Res. 2015 Jun 1; 21(11): 2471–2479.



The problems 
are not always 
LV dysfunction

Li, W et al, JACC 2015, p1160-78



Statins are helpful in renal cell cancer especially with anti-VEGF directed therapy

R McKay et al  European Journal of Cancer 52 (2016) 155-162

OS Anti-VEGF

Statins: yesStatins: yes



Case study:  Anti-VEGF therapy

• 60 y/o F, with HTN and DM, presents with metastatic 
renal cell cancer that led to L nephrectomy, radiation to 
pelvis and ribs, and resection of R femur tumor who was 
started on sunitinib 2 months ago.

• MEDS: triamterene, losartan, sunitininb 37.5 mg, Zofran

• PE: BP 168/92, P88, wt 178#, R16

• No JVD, lungs clear, loud S4, trace ankle edema

• Labs: Cr 1.1, TC 227, LDL 129, HDL 31, BNP 18, LVEF 
55 with mild LVH



Case Study:  What should be done?

• Control BP with what meds?

stopped triamterene, used furosemide for edema, started 
carvedilol, added amlodipine eventually, used hydralazine 
intermittently

• How do we follow this patient going forward?

periodic BNP, rarely EF measured only for progressive 
dyspnea

• Any other general recs?

sodium restriction, exercise, lipid therapy, aspirin



How do we best approach cardiac issues during antiangiogenic therapy?

• First line therapy: RAS inhibitors, amlodipine
• carvedilol can be very useful second line
• should we use NO producing agents: long-term nitrates?  

Li, W et al, JACC 2015, p1160-78



Are there inhibitors on the cancer therapy 
horizon that could be concerning for the 

development of Hypertension and 
Cardiovascular Events??



There is a balance between protein synthesis and 
degradation in the myocardium

Monte S. Willis, M.D., Ph.D., and Cam Patterson, M.D., M.B.A. 
NEJM 2013;368:455-64. 



Dick, LR and Fleming, PE 

Drug Discovery  Today ;15 (5/6) March 2010



A report of 6 cases describing carfilzomib related cardiac 

dysfunction and the patterns of cardiotoxicity

Summary of Cardiac 
Events

HF, LV dysfunction Mild LV and RV 
dysfunction

HF ACS, HF, QTc, LV 
dysfunction

HF, LV 
dysfunction

HF, LV 
dysfunction

Grandin, E J Cardiac Failure 2015; p138-144



Cardiovascular SAEs in RCTs

Phase 3 Carfilzomib Trials

• ASPIRE Trial

Total Cardiac AEs

Total Cardiac AEs

+ Dyspnoea

26.6%

46%

11.4%

14.2%

15.6%

30.5%

5.7%

7.5%

DVT/PE 10.2% 6.2%

Stewart, AK et al, 
NEJM 2015, p.142-152.



Renal Cell Cancer and TKIs
Conclusion

• Vascular changes during chemotherapy are 
important and responsible for HTN, HF and 
thrombosis

• Prevention and early treatment of cardiac damage 
is possible

• Newer therapies that result in HTN have important 
cardiac safety considerations


