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Introduction 

Angiogenesis, the formation of new blood vessels, is essential for tumor 

growth and metastasis.1 It is controlled by proangiogenic mediators released 

from the tumor, including vascular endothelial growth factor (VEGF).  In turn, 

there are drugs that block these mediators, the most common being bevaci-

zumab, which starve the tumor of nutrients (see last page).  The most com-

mon toxicity of these therapeutic drugs is hypertension.  A recent meta-

analysis reported the incidence is about 20%.2-4
 

 

Pathophysiology  

Although the exact mechanism for antiangiogenic therapy induced hyperten-

sion is not known, some evidence exists indicating that it may be caused by 

endothelin 1 (ET-1).7  ET-1 levels have increased in rodents when therapy is 

started, and normalization of ET-1 has occurred upon stopping the drug.  

Several preclinical models have prevented the rise in blood pressure with co-administration of an ET-1 

antagonist (ambrisentan, bosentan, macitentan, sitaxentan).8 ET-1 antagonist are currently used in 

the management of pulmonary arterial hypertension. 

 

CV Assessment Before Starting Therapy 

The National Cancer Institute recommends patients 

should have a full cardiovascular (CV) health assess-

ment before starting antiangiogenic therapy.5 The 

adjacent diagram describes the algorithm for angio-

genic induced hypertension treatment.  They suggest 

stratifying patients based on specific risk factors:  low 

risk, 0 risk factors; high risk, 1 risk factor; higher risk, 

≥ 2 risk factors. Major risk factors include systolic BP 

>160 mmHg or diastolic >100 mmHg, history of dia-

betes or CV diseases, established/ subclinical renal 

disease, subclinical end-organ damage, smoking, 

dyslipidemia, glucose intolerance, age, family history 

of early CV disease, and abdominal obesity.  The 

number of risk factors does not indicate the degree 

of hypertension or how it’s treated but rather assess-

es the risk for developing it. For example, someone 

with 3 risk factors is more likely to develop hyperten-

sion then someone with only 1 risk factor but both 

will be treated/monitored in the same fashion. 

 

 

 

 

 



BP Goals and Monitoring 

The National Cancer Institute recommends using Joint National Committee (JNC) guidelines for blood 

pressure goals. Blood pressures should be <140/90 mmHg unless they have diabetes and/or kidney 

disease, then <130/80 mmHg is preferred.   

 

Once antiangiogenic therapy is started, blood pressure should be monitored every week during the first 

cycle, and then every 2-3 weeks. 

 

Therapeutic Interventions 

At this time, no clinical evidence favors one antihypertensive over another in the treatment of antiangio-

genic therapy induced hypertension.  The most common anti-hypertensives being used are dihydro-

pyridine calcium channel blockers (DHP CCBs), such as amlodipine, and renin angiotensin system inhibi-

tors, which include angiotensin converting enzyme inhibitors (ACE-I), such as lisinopril, and angiotensin 

receptor blockers (ARBs), such as valsartan.9 Dihydropyridine CCBs appear to be best for first- line thera-

py because they directly act on the arterial smooth muscle cell contractility.10 However, ACE-I and ARBs 

are good in the setting of proteinuria or when 2 agents are required.  Beta-blockers and thiazide diuretics 

can also be used, although they appear to be less effective than CCBs, ACE-Is, and ARBs. 

 

What to Do? 

Start with a single agent as above and titrate up to an effective dose.  If blood pressure is still uncon-

trolled at the maximum dose, add another agent (for example, if you started with a CCB, then add an 

ACE-I or ARB).  The VEGF inhibitor can be continued as long as blood pressure is kept controlled in regard 

to JNC guidelines.5 If systolic BP is >160mmHg, diastolic BP is >100mmHg, a hypertensive crisis occurs 

(>180/120mmHg), or if anti-hypertensives can not provide appropriate BP control, then VEGF inhibitor 

therapy should be decreased or held until antihypertensive therapy is titrated effectively.  The VEGF inhib-

itor can be restarted once blood pressure is controlled.  

 

Still to Come….. 

Future therapeutic considerations include use of an ET-1 receptor antagonist.  Clinically they are already 

approved for pulmonary hypertension, but no data exists on their effectiveness with antiangiogenic thera-

py.  Because increase levels of ET-1 is the proposed mechanism of action of VEGF induced hypertension, 

it would make sense that these agents may play a role in the future. 
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Drug Indication FDA approval 

Bevacizumab (Avastin)  Cervical cancer 

 Metastatic colorectal cancer 

 Metastatic renal cell carcinoma 

 Nonsquamous non-small cell lung cancer 

 Ovarian cancer 

2004 colorectal cancer 

2006 lung cancer 

2009 renal cell 

Lapatinib (Tykerb)  Breast cancer, advanced or metastatic, in 

combination with capecitabine 

 Breast cancer, post menopausal, in combina-

tion with letrozole 

2007 breast cancer 

2010 post menopausal 

breast cancer 

Sunitinib (Sutent)  GI stromal tumor 

 Neuroendocrine tumor 

 Renal cell carcinoma, advanced 

2006 GI stromal tumor 

and renal cell 

2011 pancreatic neuro-

endocrine 

Sorafenib (Nexavar)  Liver carcinoma, unresectable 

 Tumor of thyroid gland 

 Renal cell carcinoma, advanced 

2007 liver cancer 

2005 renal cancer 

2013 tumor of the thy-

Axitinib (Inlyta)  Renal cell carcinoma, advanced 2012 

Pazopanib (Votrient)  Renal cell carcinoma, advanced 

 Soft tissue sarcoma, advanced 

2009 renal cell and 

soft tissue sarcoma 

Vandetanib (Caprelsa)  Medullary thyroid carcinoma 2011 

Ponatinib  Chronic myeloid leukemia 

 Philadelphia chromosome-positive acute lym-

phoblastic leukemia 

2012 for both 

Regorafenib  Gastrointestinal stromal tumor 

 Metastatic colorectal cancer 

2012 colorectal cancer 

2013 GI stromal 

Cabozantinib  Medullary thyroid carcinoma 2012 

Ramucircumab  Gastric cancer 

 Malignant neoplasm of cardio-esophageal 

junction of stomach 

 Metastatic colorectal cancer 

 Non-small cell lung cancer 

2014 gastric, cardio-

esophageal junction 

and non-small cell lung 

2015 colorectal 

Lenvatinib  Malignant tumor of thyroid gland 2015 

Ziv-alfibrecept  Metastatic colorectal cancer 2012 


