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Updated activity and safety results of a phase II randomized discontinuation trial (RDT) of tivozanib 
(AV-951), a potent and selective VEGFR1, 2, and 3 kinase inhibitor, in patients with renal cell carcinoma (RCC)
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Tivozanib (AV-951), a small-molecule tyrosine kinase inhibitor, inhibits the 
phosphorylation of VEGFR-1, -2, and -3 at subnanomolar concentrations (IC50, 0.21, 
0.16, and 0.24 nM, respectively) and inhibits c-Kit and platelet-derived growth factor 
receptor (PDGFR) -beta at 10-times higher concentrations (IC50, 1.63 and 1.72 nM, 
respectively). In a Phase 1 study, the MTD was determined to be 1.5 mg/d and 
responses were observed in RCC and other tumors (Proc. AACR 2008 # LB201).  

Conclusions

Figure 1. Study Design

AGENT VEGFR1 VEGFR2 VEGFR3 cKIT PDGF FGFR1

tivozanib
(AV-951) 0.21 0.16 0.24 1.63 1.72 422

axitinib
(AG13736) 1.2 0.25 0.29 1.6 1.7 230

cediranib
(AZ2171) 5 0.5 3 2 2 26

sunitinib
(Sutent®) 2 10 17 10 8 880

pazopanib
(GW786034) 10 30 47 74 84 72

sorafenib
(Nexavar®) NR 90 20 68 80 58

vatalinib
(PTK/ZK) 77 37 660 73 580 NR

vandetanib
(ZD6474) 1600 40 110 N/A 1100 3600

Table 1. IC50 (nM) of VEGFR TKIs 1

Table 2.  Baseline Characteristics (N=272)

Figure 5. Subgroup Analysis of PFS 
Clear Cell vs. Non-Clear Cell RCC, IRR

Tivozanib Efficacy and Response Data#

Figure 2. Tivozanib Drug-related Adverse Events seen in >5% of patients (all grades)

Figure 4. Tivozanib Progression-Free Survival (PFS) 
All Patients (Intent to treat analysis), Independent Radiology Review (IRR)

Figure 6. Waterfall Plots
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*

* Patients with progression during the double blind phase were un-blinded.  Patients on placebo 
were given the option of restarting tivozanib.  All patients were un-blinded after the 12 week double 
blind phase.

Age (yr):  Median (range) 56 (26-79)

Gender:   Male / Female 191 (70.2%) / 81 (29.8%)

Race:       White / Asian 254 (93.4%) / 18 (6.6%)

ECOG PS: 0 / 1 133 (48.9%) / 139 (51.1%)

Prior Nephrectomy 199 (73.2%)

Histology
Clear Cell RCC
Other

226 (83.1%)
46 (16.9%)

No. of Prior Treatments
0
1

2

146 (53.7%) 
75 (27.6%)
51 (18.8%)

MSKCC Prognostic Score
Favorable 
Intermediate
Poor 
Not Available / Unknown

81 (29.8%)
156 (57.4%)
22 (8.1%)
13 (4.8%)

Treatment Schedule
• 1.5 mg/day orally for 3 weeks, followed by a 1 week break
• One cycle = 4 weeks

Treatment Administered*
• Average Number of Cycles: 9 cycles/patient 
• Median Duration of Treatment: 32 weeks
• No. of pts requiring dose reductions: 23 (8.5%)
• No. of pts requiring dose interruption: 8 (2.9%)

Primary End Points
(1) Objective response rate (ORR) at 16 weeks
(2) Percentage of randomly assigned patients remaining progression free at 

12 weeks following randomization to tivozanib or placebo
(3) Safety profile of tivozanib

Methods

References:References:  1. J Clin Oncol 2007;25:884-896

Figure 3. Laboratory Abnormalities, regardless of relationship

# As of 31 January 2009
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Baseline Characteristics

Tivozanib Safety Profile
Independent Radiology Assessment (IRR)
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Investigator Assessment (INV)
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Tivozanib
(n=58)

Placebo
(n=53)

p value

34 (58.6%) 20 (37.7%) 0.0286

Table 3. Overall Response Rate 
By standard RECIST criteria

Figure 7. Exploratory Endpoint of PFS of Tivozanib vs. Placebo 
Randomized Patients, IRR

Table 4. % Patients Progression Free after 12 weeks of 
Randomization to Tivozanib or Placebo

The side effect profile of tivozanib was notable for a low incidence (<5%) of hand-foot 
syndrome (no grade 3/4), stomatitis (no grade 3/4), and proteinuria

No. of Subjects Event Censored Median Survival (95% CI)

IRR 272 31% (84) 69% (188) 360.0 (302.0 , NA)

• Tivozanib is active in the treatment of advanced RCC as demonstrated by the 
PFS of 11.8 months and ORR of 25.4% by independent radiology assessment

• Tivozanib resulted in a statistically significant improvement in PFS vs. 
placebo in the randomized subset of patients.

• The safety profile of tivozanib is notable for minimal “off-target” toxicities 
such as mucositis/stomatitis, fatigue, neutropenia and hand-foot syndrome

• Hypertension, well-controlled with standard anti-hypertensive agents, 
and dysphonia were the most common toxicities associated with 
tivozanib and are known on-target effects of VEGF inhibitors

• A confirmatory Phase III study in advanced RCC is being planned

• Tivozanib is also being evaluated in multiple combinations in solid tumors

*As of 31 January 2009
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No. of Subjects Event Censored Median Survival (95% CI)

Clear cell 
RCC

226 29% (65) 71% (151) 364.0 (315.0 , NA)

Non-clear 
cell RCC

46 41% (19) 59% (27) 220.0 (149.0, NA)

No. of Subjects Event Censored Median Survival (95% CI)

Tivozanib 58 41% (24) 59% (34) NA (203.0 , NA)

Placebo 53 62% (33) 38% (20) 175.0 (164.0, 192.0)
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TivozanibResponse

All Patients
(N=272)

Clear Cell
(N=226)

Independent Investigator Independent Investigator

CR 1 (0.4%) 1 (0.4%) 1 (0.4%) 1 (0.4%)

PR 68 (25.0%) 1 89 (32.7%) 2 60 (26.6%) 79 (35.0%)

SD 160 (58.8%) 139 (51.1%) 131 (58.0%) 113 (50.0%)

PD 21 (7.7%) 29 (10.7%) 18 (8.0%) 23 (10.2%)

NE / ND 22 (8.1%) 14 (5.2%) 16 (7.1%) 10 (4.4%)

ORR 69 (25.4%) 90 (33.1%) 61 (27.0%) 80 (35.4%)

Disease Control 
Rate 229 (84.2%) 229 (84.2%) 192 (85.0%) 193 (85.4%)

1Unconfirmed in 19 pts; 2Unconfirmed in 19 pts

Median PFS 272 days (8.9 mo) by investigator assessment


