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Abstract
Introduction—Tivozanib is a novel tyrosine kinase inhibitor (TKI) which inhibits vascular
endothelial growth factor (VEGF) receptors-1, -2, and -3 at nanomolar concentrations.

Areas Covered—A comprehensive MEDLINE and American Society of Clinical Oncology
abstract search was performed to gather all relevant clinical and translational data related to
tivozanib. We discuss preclinical studies associated with tivozanib, and the results of aphase I
assessment in advanced solid tumors. We highlight combination studies with tivozanib, including
pairings of tivozanib with cytotoxic therapy in patients with colorectal cancer and breast cancer. A
randomized discontinuation phase II study and a randomized phase III study assessing the activity
of tivozanib in metastatic renal cell carcinoma (mRCC) are described in detail.

Expert Opinion—Tivozanib will face the challenge of entering an already crowded therapeutic
space in mRCC – emerging combination studies and biomarker assessments may distinguish this
agent amongst other VEGF-TKIs. The current review will outline the development pathway of
tivozanib to date, and offer lessons learned and future opportunities.
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1.0 INTRODUCTION
Since the seminal work of Judah Folkman, the scientific community has recognized the role
of angiogenesis in solid tumors1. Although various moieties may modulate tumor
angiogenesis, vascular endothelial growth factor (VEGF) has been noted to play a key
role2-4. Furthermore, abrogation of VEGF-mediated signaling has been consistently
demonstrated to have an antitumor effect5-6. Various strategies have been developed to
combat VEGF-mediated signaling. The monoclonal antibody bevacizumab has affinity for
VEGF ligand and has been approved for a wide variety of malignancies (including
metastatic renal cell carcinoma [mRCC], glioblastoma multiforme, non-small cell lung
cancer [NSCLC], and metastatic colorectal cancer [mCRC])7-10. Ramucirumab, a
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monoclonal antibody directed at VEGF receptor-2 (VEGFR2), is currently being assessed in
pivotal phase III trials in the setting of gastric cancer, breast cancer, hepatocellular
carcinoma (HCC), NSCLC and mCRC11-15.

In contrast to VEGF ligand inhibition with monoclonal antibodies, equally vigorous efforts
have been made to determine the role of small molecules that inhibit the tyrosine kinase
domain of VEGF receptor. These so-called VEGF-tyrosine kinase inhibitors (VEGF-TKIs)
have found wide application, ranging from gastrointestinal stromal tumor (GIST) to
medullary thyroid cancer to HCC16-18. Clear cell mRCC is a disease particularly susceptible
to this mode of angiogenesis inhibition, likely due to aberrations in the von Hippel Lindau
(VHL) gene that prevent degradation of hypoxia inducible factor (HIF; a VEGF transcription
factor)19-20. A total of four VEGF-TKIs have been approved for the treatment of mRCC on
the basis of positive phase III studies: (1) sorafenib, (2) sunitinib, (3) pazopanib, and (4)
axitinib21-24. With this relative wealth of available agents with somewhat overlapping
indications, a major dilemma for investigators is determining the appropriate sequence in
which to use each. Before this issue is resolved, however, other VEGF-TKIs will likely be
introduced into the therapeutic repertoire for mRCC. One such agent is tivozanib (AV-951)
– positive data from a phase III trial comparing tivozanib and sorafenib was recently
reported.

In the current review, the clinical development of tivozanib will be outlined across a broad
spectrum of malignancies. Commentary will focus on the anticipated trajectory of this agent
both in mRCC and other diseases. This trajectory can serve as a paradigm for other targeted
agents that are competing within crowded therapeutic spaces, such as HER2-directed
therapies in breast cancer, ALK- and EGFR-directed therapies in lung cancer, and BRAF-
directed therapies in melanoma.

1.1 CHEMISTRY & PHARMACOKINETICS
Tivozanib (MW: 454.86; IUPAC: 1-[2-chloro-4-(6,7-dimethoxyquinolin-4-yl)oxyphenyl]-3-
(5-methyl-1,2-oxazol-3-yl)urea) bears structural resemblance to other VEGF-TKIs, although
the half maximal inhibitory concentration (IC50) for receptors mediating angiogenesis
appears to be much lower25. In Table 2, both the chemical structure and VEGFR1-3 IC50
values for tivozanib are compared to those of sorafenib (as previously noted, the two have
been recently compared in a large, phase III effort in mRCC)26. Significant growth
inhibition with tivozanib was noted with modest doses (1 mg/kg) in athymic rate xenograft
models of breast, colon, lung and prostate cancer. Xenografts derived from the Calu-6 cell
line, a human lung cancer cell line that endogenously expresses renin, were treated with
tivozanib and further assessed using DCE-MRI. Accompanying a decrease in tumor size was
a marked increase in vascular permeability, which was reversible after tivozanib withdrawal.

The substantial growth inhibition observed with tivozanib across preclinical models led to a
phase I study in advanced solid tumors27. Key eligibility criteria included a life expectancy
of at least 3 months and an Eastern Cooperative Oncology Group (ECOG) performance
status of 0-2. Patients with symptomatic brain metastasis were excluded, as were patients
with evidence of severe cardiovascular disease (i.e., uncontrollable hypertension or
symptomatic heart failure). A starting dose of 2.0 mg was selected based on the no observed
adverse effect level (NOAEL) in primates. Extensive pharmacokinetic (PK) sampling was
performed, and pharmacodynamic (PD) studies were also performed to assess the effect of
tivozanib therapy on serum VEGF and soluble VEGFR2 (sVEGFR2).

A total of 41 patients were enrolled into the study. mCRC (n=10), mRCC (n=9), and
pancreatic cancer (n=6) represented the most common tumor types represented in the study.
Two patients in the 2.0 mg daily cohort experienced dose-limiting toxicities (DLTs),
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specifically, grade 3 asymptomatic proteinuria in one patient and grade 3 ataxia in another.
No DLTs were observed in 6 patients treated at 1.0 mg daily, and therefore, an intermediate
dose of 1.5 mg daily was explored. DLTs observed at this cohort included grade 3 and 4
transaminitis, uncontrollable hypertension, grade 3 fatigue, and grade 3 dyspnea. Given
these toxicities, an expansion cohort including 12 patients treated at 1.0 mg daily was
assessed.

With respect to efficacy, two patients with mRCC had partial responses (one confirmed, one
unconfirmed), while the majority of patients on the study (55.2%) had stable disease as a
best response. Eight patients (20%) received therapy for more than 9 months. PK analyses
accompanying the study showed a mean half life of 4.7 days (range, 1.3 to 9.7 days). The
time to achieve maximum serum concentration (tmax) was between 2 and 24 hours. Other
correlative studies showed that although VEGF-A levels rose consistently at the start of
tivozanib therapy in a dose-dependent manner, these levels normalized after 14 days off
therapy. In contrast, sVEGFR2 levels were reduced with increasing doses of tivozanib with
the most marked decrease noted towards the end of the cycle (i.e., a larger decrease was
observed at day 27 of therapy versus day 14). Dynamic contrast-enhanced MRI (DCE-MRI)
was performed in a small subset of patients enrolled in the study (n=8). Consistent with
preclinical observations, a decrease in tumor vessel density was observed over time.

1.2 CLINICAL EFFICACY IN DISEASE-SPECIFIC STUDIES
1.2.1 Colorectal Cancer—In the setting of colorectal cancer, a phase Ib study was
conducted to assess the activity of tivozanib in combination with 5-flurouracil/oxaliplatin
(FOLFOX) chemotherapy28. A regimen of modified FOLFOX6 (mFOLFOX6), which
incorporates an 85 mg/m2 dose of oxaliplatin, was administered on days 1 and 15 of a 28-
day cycle. Escalating doses of tivozanib were administered on a 3-week on, 1-week off
cycle. To supplement PK analyses, a single dose of tivozanib was given 5 days preceding
therapy with tivozanib.

A total of 30 patients were ultimately enrolled in the study, with a median age of 58 years29.
In total, 9 patients received tivozanib at a dose of 0.5 mg daily, 3 patients received 1.0 mg
daily and 18 patients received 1.5 mg daily. The median duration of treatment was 5.2
months, and 30.8% of patients achieved a response with this combination. An additional
36% of patients had stable disease as a best response. With respect to safety, there were four
DLTs observed. In dose escalation cohorts, a DLT of uncontrolled hypertension was
observed. In an expansion cohort including an additional 10 patients, three DLTs were
observed; specifically, two episodes of reversible transaminitis and one episode of
uncontrolled hypertension. PK analyses from this phase I experience did not suggest any
appreciable interaction between mFOLFOX6 and tivozanib – levels of tivozanib were akin
to those observed with monotherapy.

The appreciable safety and efficacy associated with the combination of mFOLFOX6 and
tivozanib have culminated in a larger, randomized phase II effort (Figure 1)30. In this study,
patients will be randomized to receive either mFOLFOX6 with tivozanib or bevacizumab.
The primary endpoint of the study is investigator determined PFS, with secondary endpoints
including OS, response, and health-related quality of life (HRQoL). The study also aims to
explore a variety of serum biomarkers, including VEGF-A, VEGF-C, and VEGF-D and will
assess a 42-gene signature (discussed subsequently in the “Expert Opinion” section).

A second ongoing effort will explore the combination of capecitabine and tivozanib in
patients with all solid tumor types, but will include an expansion cohort in two malignancies
– namely, colorectal cancer and breast cancer31. The primary objective of the study is to
determine the safety of the combination. If a maximally tolerated dose (MTD) is not reached
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in a general population of solid tumor patients, then a recommended phase II dose will be
determined and an expansion cohort including breast and colorectal cancer patients will be
assessed.

1.2.2 Breast Cancer—Assessment of tivozanib in breast cancer thus far is limited to a
phase I dose-finding study in combination with paclitaxel32. The primary objective of the
study was to determine the safety and tolerability of tivozanib in combination with paclitaxel
in patients with metastatic breast cancer and to evaluate the PK profile of this combination.
Patients with metastatic breast cancer with an ECOG performance status 0-2 and ≤ 4 prior
lines of therapy were enrolled. Notably, patients were allowed to receive one prior taxane
and there was no limit to the number of prior biologic or endocrinologic treatments,
although prior treatment with a VEGF-TKI was not allowed. Key exclusion criteria included
evidence of brain metastasis or pre-existing neuropathy. The treatment regimen included
weekly paclitaxel (90 mg/m2 intravenous, 3 out of 4 weeks) and escalating doses of
tivozanib therapy (0.5 mg, 1.0 mg, and 1.5 mg daily).

Ultimately, a total of 18 patients were included in the study. The median age of the cohort
was 48, with 56% and 22% of patients demonstrating hormone receptor- and HER2-
positivity. All patients had received at least one prior taxane, with 61% of patients having
received taxane therapy in the adjuvant setting. Notably, over half of patients (56%) had
received prior bevacizumab. Two dose-limiting toxicities (DLTs) were encountered in the
study. Namely, one patient treated at the first dose level (tivozanib at 0.5 mg/day)
experienced grade 1 palpitations, while another patient treated at the third dose level
(tivozanib at 1.5 mg/day) developed grade 2 asymptomatic pneumoperitoneum. Otherwise,
fatigue and alopecia were the most commonly reported treatment-emergent adverse events.

The median duration of tivozanib therapy was 5.4 months. Amongst 13 patients evaluable
for response, partial responses were observed in 5 patients (38%), while stable disease was
observed in 7 patients (54%). Although detailed PK data were not available for the patients
enrolled, it was suggested that the PK parameters for tivozanib in combination with
paclitaxel were similar to those associated with tivozanib monotherapy. Despite the
appreciable efficacy and safety observed with this combination, it is not clear that any larger
efforts are currently underway to explore the combination of paclitaxel and tivozanib in
breast cancer. Outside of the aforementioned phase I study assessing capecitabine and
tivozanib with an expansion cohort in breast and colorectal cancer, it is unclear whether
other trials are planned to assess the activity of tivozanib in breast cancer31.

1.2.3 Renal Cell Carcinoma—The randomized phase II discontinuation study of
tivozanib in mRCC provided key insights related to the drugs activity in this disease (Figure
2)33. Eligibility in the study was limited to mRCC patients with up to one prior therapy
(other than a VEGF-directed agent) and a Karnofsky performance status of ≥ 70%. Patients
were not allowed to enroll if they had evidence of brain metastasis or had evidence of
substantial cardiovascular disease (i.e., uncontrollable hypertension or clinically significant
heart failure). In accordance with the randomized phase II design, patients received open-
label tivozniab at 1.5 mg oral daily (3 weeks on, 1 week off) for a total of 16 weeks. A the
end of the 16-week interval, those patients with ≥ 25% tumor shrinkage proceeded on open-
label tivozanib therapy, while those patients with ≥ 25% tumor growth (or progression as
otherwise defined by RECIST) discontinued protocol treatment. Those patients falling
between these cutoffs were randomized in a 1:1 double-blind fashion to receive either
tivozanib or placebo for the next 12 weeks, and all patients were unblinded at that point.
Those patients without evidence of progression or intolerable adverse events with tivozanib
were allowed to proceed on tivozanib therapy.
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The primary objective of the study was do determine the safety and efficacy of tivozanib,
the latter defined by the objective response rate (ORR) after the first 16 weeks of open-label
therapy33. A secondary objective was a comparison of PFS in subgroups within the
randomized discontinuation phase. Ultimately, a total of 272 patients with mRCC were
enrolled. The majority of patients had clear cell histology (83%), had received prior
nephrectomy (73%) and was classified intermediate risk by Memorial Sloan-Kettering
Cancer Center (MSKCC) risk criteria (60%).

After the 16 week open label phase, 18% and 66% of patients achieving objective response
and stable disease, respectively33. The median PFS amongst all treated patients was 11.7
months, with censoring performed at the time of allocation to placebo. This value was
considerably higher (14.7 months) in the subset of patients who had undergone prior
nephrectomy and had clear cell histology – this observation accounts for the refined
eligibility noted in the subsequently described phase III effort34. Within the randomized
discontinuation phase, PFS was significantly higher amongst those patients who received
tivozanib (10.3 months vs 3.3 months, P=0.01). The most common non-hematologic adverse
events noted with tivozanib were hypertension, dysphonia, diarrhea and asthenia. Grade 3/4
events occurred at a frequency of less than 10%, with the exception of hypertension (12%)
and GGT elevation (17%).

Combination studies of tivozanib have also been performed. A phase I study combining
tivozanib and temsirolimus in patients with mRCC reached full doses of both agents
(tivozanib: 1.5 mg oral daily; temsirolimus: 25 mg intravenous weekly)35. No grade 4 drug-
related events or dose-limiting toxicities were observed, and the most common adverse
events were diarrhea, fatigue, decreased appetite and stomatitis. Thus far, tivozanib also
appears to be easily combinable with cytotoxic therapies, as well. As highlighted in the
“Expert Opinion” section, the combinability of tivozanib with mTOR inhibitors is unique
amongst VEGF-TKIs.

1.3 Phase III Assessment
The phase III TIVO-1 trial was initiated on the basis of the compelling data for tivozanib
monotherapy in the aforementioned randomized, phase II study in mRCC (Figure 3)34.
Eligibility for the study included clear cell histology with measurable disease and ECOG
performance status between 0-1. Furthermore, participants were required to have had prior
nephrectomy. Although participants may have had 1 prior therapy, prior use of VEGF- or
mTOR-directed agents were not permitted. Patients were stratified by geographic region, the
number of prior therapies, and the number of metastatic lesions.

In a 1:1 fashion, patients were randomized to receive either tivozanib at 1.5 mg/day orally, 3
weeks on, 1 week off, or sorafenib at 400 mg oral twice daily34. The primary objective of
the study was to determine superiority of tivozanib as compared to sorafenib in terms of
PFS, with secondary objectives including assessment of response rate, safety and survival.
The primary endpoint was independently assessed by a blinded third party. With a planned
sample size of 500 patients, it was suggested that the study would have 90% power to detect
an improvement in PFS from 6.7 months with sorafenib to 9.7 months with tivozanib
(α=0.05, 2-sided).

Ultimately, a total of 517 patients were enrolled between February and August of 2010 at a
total of 76 sites with the majority (approximately 90%) derived from European sites34.
Patient characteristics were similar on both study arms with an identical median age (59 for
both) and proportion of patients with no prior therapy (70% for both). Notably, there was a
higher proportion of patients receiving sorafenib with ECOG performance status of 0 (54%,
as compared to 45% for tivozanib; P<0.05).
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By independent review, there was a statistically significant improvement in PFS with
tivozanib therapy (11.9 months vs 9.1 months; P=0.042), and this difference was slightly
higher in those patients who had received no prior therapy (12.7 vs 9.1 months, P=0.037)34.
A more pronounced difference in PFS was noted by investigator assessment (14.7 months vs
9.6 months, P=0.003). Subset analyses based on demographic or clinicopathologic
characteristics showed benefit across subgroups, including distribution by MSKCC risk
stratification. With respect to secondary endpoints, there was a higher proportion of
objective responses with tivozanib as compared to sorafenib (33% vs 23%, P=0.014).

Fewer patients receiving tivozanib (as compared to sorafenib) required dose interruptions
(18% vs 35; P<0.001) or dose reductions (12% vs 43%, P<0.001) due to adverse events34.
The extent of drug discontinuation on account of treatment-related adverse events was
similar on both arms (4% with tivozanib vs 5% with sorafenib). Hypertension, diarrhea and
dysphonia were the most common adverse events noted with tivozanib. In comparing grade
3/4 toxicities, hypertension was more frequent with tivozanib (26% vs 17%), while hand-
foot syndrome was more common with sorafenib (17% vs 2%).

The development of hypertension was noted to be a clinical biomarker predictive of
efficacy, a phenomenon observed amongst other VEGF-TKIs for Mrcc34, 36. Those patients
with a diastolic blood pressure greater than 90 mmHg had an improved PFS with tivozanib
(18.3 months vs 9.1 months). Similarly, a systolic pressure greater than 150 mmHg
developed while on study conferred a benefit in the same endpoint (16.7 months vs 9.0
months).

1.4 Expert Opinion
While meeting its primary endpoint in the TIVO-1 study of improvement in progression free
survival when compared to an active comparator, in a disease with many similar targeted
agents, the impact of this treatment on the therapeutic index for patients remains to be
demonstrated. A recent press release offered a first look at survival data from the study and
suggested a 1-year OS rate of 81% with sorafenib as compared to 77% with tivozanib37.
Although the same press release appropriate points out that many patients receiving
sorafenib crossed over to receive tivozanib (approximately 53%), while only 17% of patients
receiving sorafenib went on to receive another therapy. These data highlight the importance
of a longer follow up time required for the demonstration of a survival benefit, the
confounding challenges in clinical research when a cross over design is implemented, and
again suggest that sequential therapy in mRCC has an important role in patients
management.

The issue of overall survival is a contentious one in mRCC, and much of the murkiness
centers in datasets that still have yet to be formally presented. Another example is the so-
called INTORSECT trial, a phase III effort comparing sorafenib to the intravenous mTOR
inhibitor temsirolimus. Similar to TIVO-1, the study was powered to demonstrate an
improvement in PFS with temsirolimus as compared to sorafenib38. Although the study did
not meet this primary endpoint, there was a significant improvement in OS (a secondary
endpoint) with sorafenib therapy. Until now, the academic community has questioned the
role of PFS as a surrogate for OS – loose correlations have been derived in existing
datasets.39 Formal presentation of TIVO-1 and INTORSECT will likely be accompanied by
stirring debates regarding the utility of PFS as a primary endpoint. These conversations
could cause a paradigm shift in the regulatory pathways for new agents in the untreated
patient populations for mRCC. Although foreign in the setting of mRCC, this paradigm shift
is not new to all malignancies. A prime example is the debacle surrounding the approval
(and subsequent withdrawal of approval) of bevacizumab therapy for breast cancer40.
Moving forward, clinical trial designs should have the foresight to better control for factors
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(i.e., crossover, secondary therapies, etc.) that may affect what is arguably the most
fundamental endpoint in oncology – overall survival.

Regulatory issues aside, tivozanib therapy (as with other VEGF-TKIs) may find specific
application in subsets of patients that demonstrate certain predictive laboratory-based
biomarkers. While clinical biomarkers such as hypertension are useful in defining prognosis
post hoc, certain laboratory biomarkers may be collected at baseline and define patients that
may garner the greatest benefit from tivozanib therapy. As one example, a 42-gene signature
was derived through daily treatment of HER2-negative murine breast tumor isolates with
tivozanib41. RNA microarrays were generated and correlated with the degree of response
based on histopathologic analysis, ultimately yielding 42 candidate genes associated with
tivozanib resistance. This gene signature will be assessed in a phase II study42. Briefly,
mRCC patients similar to those enrolled in the TIVO-1 study (i.e., with prior nephrectomy,
0-1 prior therapies excluding prior VEGF- and mTOR-inhibitors) will be treated with
tivozanab at 1.5 mg oral daily (3 weeks off, 1 week off). The primary endpoint of the study
is to demonstrate a correlation between blood biomarkers (VEGF and hepatocyte growth-
factor, HGF) and tissue biomarkers (the aforementioned gene expression profile, CD68,
VEGF, and HGF) with response, PFS, and toxicity. The study has already completed
enrollment of 100 patients. Although several of these markers have been studied
exhaustively in the context of other targeted therapies, the 42-gene signature could provide a
more specific method to discern patients who may render benefit specifically from tivozanib
therapy43-44. While larger validation studies may be necessary before such a response
signature can be clinically implemented, studies such as these provide a key first step
towards personalizing cancer therapy.

Another pathway for tivozanib development may be through larger assessments in
combination studies. Many attempts to combine VEGF-TKIs with cytotoxic therapies or
other targeted agents have been problematic. For instance, a phase I clinical trial combining
sunitinib with bevacizumab in patients with mRCC demonstrated a substantial response rate
(52%), but also resulted in wieldy toxicities such as microangiopathic hemolytic anemia and
grade 4 hemorrhage45. An even more aggressive effort to combine sunitinib with
carboplatin, paclitaxel and bevacizumab in NSCLC was discontinued due to similar adverse
events46. Efforts to combine VEGF-TKIs with mTOR inhibitors have also been marred by
toxicity. For instance, a phase I study exploring the combination of sunitinib with
temsirolimus was stopped early at low doses of both agents due to primarily hematologic
adverse events47. The previously cited studies for tivozanib suggest that the agent may be
combinable with both cytotoxic therapies (specifically, capecitabine, paclitaxel, 5-FU, and
oxaliplatin) and with mTOR inhibitors (temsirolimus). Amongst the three disease states in
which tivozanib has been the most intensively studied (breast cancer, mCRC, and mRCC),
earning a place in the first- or second-line setting as monotherapy will be challenging. Novel
combinations may uniquely position tivozanib amongst other agents in this therapeutic
space.

While the regulatory fate of tivozanib awaits an FDA decision, the oncology community
stands to learn a great deal from the trajectory the agent has followed thus far. First and
foremost, endpoints (both primary and secondary) should be carefully selected, and factors
that modulate these endpoints should be accounted for to the greatest extent possible. In
view of the preliminary reports of inferior 1-year survival with tivozanib in the TIVO-1 trial,
it is likely that efforts will be made to report analyses with censoring of patients who crossed
over to tivozanib therapy. Even if this analysis yields no difference in survival between
sorafenib and tivozanib, does it overcome the findings of an intention-to-treat analysis?
Assuming tivozanib does gain regulatory approval in mRCC, it has yet another hurdle to
overcome – namely, it is the fifth VEGF-TKI to be added to the therapeutic arsenal for this
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disease. The strategies that have been proposed herein (i.e., developing new combinations,
identifying predictive biomarkers) are a means through which tivozanib can distinguish
itself from other available agents, especially given the low likelihood that comparative trials
will be developed to juxtapose tivozanib against its other “competitors” (i.e., sunitinib,
pazopanib and axitinib). While the dilemmas that tivozanib has thus far encountered in its
lifecycle are burdensome, they are by no means unique. There is a rapidly developing
pipeline of targeted therapies built around identical targets (i.e., HER2, JAK2, BRAF, etc.).
Lessons learned from tivozanib may aid in the future clinical implementation of these
agents.
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Figure 1.
Schema for a randomized, phase II studies assessing tivozanib therapy in mCRC.
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Figure 2.
Schema for a randomized, phase II discontinuation study in mRCC.
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Figure 3.
Schema for the randomized, phase III TIVO-1 study in patients with mRCC.
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Table 1

Drug summary box.

Drug name Tivozanib

Phase III

Indication Advanced RCC (pending)

Pharmacology Description/Mechanism of
Action

Multi-targeted receptor tyrosine kinase inhibitor with high specificity for VEGFR-1, -2, and -3

Route of Administration Oral

Chemical Formula C22H19ClN4O5

Pivotal Trial Phase III TIVO-1 study in mRCC comparing sorafenib and tivozanib monotherapy in patients
with 0-1 prior lines of therapy (excluding VEGF- or mTOR-directed therapies)
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Table 2

Comparison of key chemical and structural properties of tivozanib and sorafenib.27, 48 Sorafenib served as a
comparator to tivozanib in the phase III TIVO-1 study in mRCC.

Characteristic Tivozanib Sorafenib

MW 454.863 464.824

VEFR1 IC50 0.21 nmol/L 26 nmol/L

VEFR2 IC50 0.16 nmol/L 90 nmol/L

VEFR3 IC50 0.24 nmol/L 100 nmol/L

2-D Structure

3-D Structure
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