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The development of drugs capable of modulating
angiogenesis has created a significant improvement in
the survival associated with metastatic tumors. This
group of drugs includes anti-vascular endothelial
growth factor (VEGF) monoclonal antibodies (bev-
acizumab), intracellular VEGF receptor inhibitors (so-
rafenib, sutinib, pazopanib), and the small VEGF
inactivating molecules (VEGF trap).1 The most fre-
quent renal side effect involvement is arterial hyperten-
sion, proteinuria, and thrombotic microangiopathy
(TMA).1–4 However, there is little information avail-
able regarding the relationship between these drugs
and the development of malignant hypertension
(MHT).2,3 Here we present two patients with clear cell
renal carcinoma treated with VEGF inhibitors who
developed MHT.

The first case was a 46-year-old woman diagnosed
with clear cell renal carcinoma treated with a left radi-
cal nephrectomy. Five months after surgery she began
treatment with pazopanib because of the appearance
of metastasis. Three weeks after starting treatment she
presented to the emergency department with blurry
vision and headache. Physical examination revealed a
blood pressure (BP) of 220 ⁄ 110 mm Hg and retinal
examination revealed multiple cotton-wool spots, reti-
nal hemorrhages, and swelling of the optic disk (grade
IV hypertensive retinopathy). Results of laboratory
tests revealed a serum creatinine (SCr) level of
1.3 mg ⁄ dL and proteinuria of 1.5 g ⁄ 24 hours with
normal sediment, and hemogram results showed a
thrombopenia of 99,000 platelets, with a hemoglobin
level of 12 g ⁄ dL. To control BP the following were
used: a b-blocker, calcium channel blockers,
angiotensin-converting enzyme (ACE) inhibitors, and
a-blockers, which achieved a BP of 120 ⁄ 60 mm Hg.
Pazopanib was suspended until BP was controlled and
re-introduced without complications. Renal function
improved with creatinine of 0.9 mg ⁄ dL upon hospital
discharge and negative proteinuria in the 24-hour
analysis.

The second case was a 53-year-old woman with a
history of hypertension and clear cell renal carcinoma
with pleural metastases treated with a left radical

nephrectomy. After surgery she began treatment with
sunitinib. Two months later the patient was admitted
to the nephrology department for a hypertensive crisis
and acute renal failure. Upon arrival, her BP was
180 ⁄ 100 mm Hg, she revealed grade III hypertensive
retinopathy, and hemogram showed a hemoglobin
level of 8.4 g ⁄ dL, 53,000 platelets, and schistocytes in
the peripheral blood. The biochemical studies showed
lactate dehydrogenase 798 U ⁄ L, SCr 4.3 mg ⁄ dL, and
proteinuria 5 to 6 g ⁄ 24 hours. The patient was pre-
scribed valsartan, enalapril, and amlodipine to control
BP. With the clinical diagnosis of MHT and TMA,
and in view of the seriousness of acute renal failure,
she was taken off the drug and started on hemodialysis
and plasmapheresis (5 sessions) without satisfactory
results, continuing a program of chronic renal replace-
ment treatment.

VEFG is a powerful promoter of angiogenesis and is
produced by different tumors. In the glomerulus,
under normal conditions, VEFG is produced in the
epithelial cells, diffuses across the basal membrane,
and arrives at the glomerular capillary lumen where
the receptors are found. The ligand-receptor union
allows for the fenestration of the endothelium, main-
tains the capillary integrity, intervenes in the remodel-
ing of the mesangial matrix, and favors vasodilatation
by the nitric oxide pathway.4–6 There have been
reports of the occurrence of hypertension (higher than
30%–40%) with different anti-VEFG, but none of
them mentions the development of MHT.7–10 The pos-
sible pathogenic pathways to explain this particular
propensity of patients who received VEFG inhibitors
to MHT could rely on the already known higher inci-
dence of TMA among these patients. BP control can
be achieved by using the majority of available drugs.
ACE inhibitors and the angiotensin II receptor block-
ers are useful because of their antiproteinuric effect.11

Derivatives of nitrate and dihydropyridine calcium
antagonists are advantageous because of the increase
in concentration of nitric oxide. Nondihydropyridine
calcium antagonists should be avoided because they
increase the production of VEGF and stimulate angio-
genesis.

To summarize, the increase in the use of VEFG
inhibitors conditions the necessity to pay special atten-
tion to the occurrence of hypertension, proteinuria, or
renal failure. It is necessary to monitor proteinuria and
perform a funduscopic examination in all patients who
develop hypertension or whose hytertension worsens.
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