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Introduction

The field of renal cancer therapeutics has undergone radical changes in the last decade. The
recognition of the vascular endothelial growth factor being the predominant driver of the
disease led to the initial advances, heralded by the clinical evaluation of antibody and small
molecule tyrosine kinase inhibitors (TKI) of angiogenesis. Agents such as sorafenib,
sunitinib, pazopanib, and bevacizumab plus interferon were rapidly evaluated and
established Food and Drug Association (FDA) approval in an otherwise orphan indication,
with a huge unmet need [1-4]. Everolimus and axitinib were then evaluated in the second-
line setting and also approved [5, 6]. Recent advances in the field have led to another wave
of novel therapies being evaluated in clinical trials in the post-TKI second- or third-line
setting. These therapies have distinct mechanisms of action, patterns of efficacy, and toxicity
profiles. Nivolumab, cabozantinib, and the combination of lenvatinib and everolimus [7-10]
demonstrated superior clinical efficacy as compared to everolimus alone and have gained
FDA approval in the last 12 months.

The focus of this paper is to review the mechanism of action, indications, clinical trial data,
and safety information of cabozantinib therapy in advanced renal cancer. We will also
discuss the therapeutic use of cabozantinib in the context of numerous other second- to
third-line agents that are now available in metastatic RCC. In addition, the data regarding
efficacy of cabozantinib in non-clear cell histologies, and the ongoing clinical trials of single
agent and cabozantinib-based combination regimens in kidney cancer will be reviewed.

New cases (62,700) of kidney and renal pelvis cancer cases are estimated to be diagnosed in
the USA in 2016, which constitutes about 4% of all new cancer cases. It is also estimated to
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be responsible for 14,240 deaths (about 2% of all cancer deaths estimated in 2016) [11].
Worldwide incidence of kidney cancer in 2012 was estimated around 338,000 new cases
[12]. About 70% of all renal cell carcinomas, specifically those which originate from the
renal cortex, are clear cell RCC. SEER registry data from 2005 to 2011 show that about 16%
of all renal cell carcinoma cases are metastatic at diagnosis, and about 30% of localized
RCC will recur after resection [13].

For the last two decades, there has been continuous improvement in treatment of advanced
RCC. A disease that was notoriously resistant to cytotoxic chemotherapy and radiation has
now succumbed to angiogenesis inhibition and immune checkpoint inhibition. Cytokine
therapies with interferon and interleukin were the mainstay of treatment for advanced RCC
[14, 15]. Advances in the understanding of the molecular biology underlying RCC have led
to the utilization of small molecule vascular endothelial growth factor receptor (VEGFR)
TKI as first line of therapy in advanced RCC. Phase Il studies have established the
therapeutic efficacy of agents like sunitinib and pazopanib as first-line therapy [2, 3, 16].
The efficacy induced by VEGFR TKI in the frontline setting however demonstrated a
median progression-free survival of 9-11 months and then created a need for second-line
therapeutic options. The first agent to demonstrate efficacy in this setting was the
mammalian target of rapamycin (MTOR) inhibitor, everolimus [5]. The placebo-controlled,
double-blind crossover design phase 111 trial showed progression-free survival (PFS) benefit
and led to the FDA approval of everolimus [5]. Subsequently, a phase 111 trial of axitinib, a
multikinase VEGFR1, VEGFR2, and VEGFR3 inhibitor, versus sorafenib in cytokine or
VEGFR TKI-pretreated patients revealed superior PFS favoring axitinib [6]. Hence, recent
evaluation of cabozantinib was conducted on the background of existing FDA-approved
therapies of everolimus and axitinib. In the second-line setting, now multiple strategies are
available: a multikinase inhibitor cabozantinib [8, 9], programmed death (PD-1) checkpoint
inhibition with nivolumab [7], or mTOR inhibition with everolimus in combination with
VEGFR and FGFR-inhibiting agent such as lenvatinib [10].

Molecular features of ccRCC

In 1993, the Von Hippel-Lindau (VHL) gene was identified, which was located on the short
arm of chromosome 3p25 [17]. Inactivation of the VHL gene was commonly associated with
clear cell renal cell carcinoma (ccRCC) and led to increased expression of hypoxia-inducible
factors and the expression of multiple genes involved in cancer progression and metastasis,
including the vascular endothelial growth factor (VEGF) [18]. VHL inactivation alone was
insufficient for ccRCC development, and additional tumor-suppressor genes were later
identified on chromosome 3p: BRCA1-associated proteinl, SET domain-containing 2, and
polybromo 1 [18]. Mutations in these genes have been described in different proportions in
ccRCC.

Additional mutations in genes regulating multiple other pathways within ccRCC include
MTOR, tuberous sclerosisl, PI3K, and PTEN. Intratumoral mutation heterogeneity abounds
in ccRCC, both de novo and treatment-induced mutation changes, which lead to evolution of
resistance pathways.
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MET pathway in RCC

Mutations in MET proto-oncogene which is located on chromosome 7921 is responsible for
both types 1 and 2 hereditary papillary renal cell carcinoma (pRCC). Type 1 usually has a
more indolent course, and type 2 presents with worse pathological and clinical features.
MET tyrosine kinase receptor is expressed on the surface of epithelial and endothelial cells
and is bound by HGF which is an inactive serine protease analog [19]. MET/HGF are
involved in tumor growth, invasion, and metastasis. It has also been implicated in resistance
to treatment, most importantly to anti-VEGFR therapy [20].

Higher expression of MET is associated with a worse outcome in both clear cell and non-
clear cell RCC [21]. In experiments conducted on two ccRCC mice models, one TKI
sensitive and the other TKI resistant, combined blockade of VEGF and HGF-MET pathway
increased the antitumor effect in both models (Fig. 1) [22, 23].

Prognostic factors in advanced RCC

Motzer et al. developed a prognostic model for advanced RCC in 1999, which categorized
patients into three risk groups based on five prognostic factors [24]. Subsequent work by
Heng et al. and Ko et al. established the International Metastatic Renal-Cell Carcinoma
Database Consortium Model for prognosis in first- and second-line treatments for metastatic
RCC [25, 26]. This again categorized patients into three risk groups. Based on the Heng’s
model, the anticipated PFS in the second-line setting for VEGFR TKI-pretreated patients
ranged between 3 to 4 months and almost no complete responses were noted. Obviously,
there was room for improvement within RCC therapeutics, especially in the pretreated
patient population.

Cabozantinib: drug development

Cabozantinib (XL184) is a small molecule with potent inhibitory activity against MET and
VEGF receptor 2 (VEGFR2), as well as a number of other receptor tyrosine kinases that
have also been implicated in tumor biology, including RET, KIT, AXL, and FLT3 [27] (Fig.
1). The clinical debut of cabozantinib was made by the clinical efficacy noted in medullary
thyroid cancer leading to FDA approval in this indication [28]. A phase | study in patients
with advanced RCC reported in 2014 showed a promising activity in heavily pretreated
patients with a partial response rate of 28% [29]. The primary endpoints of the study were to
evaluate the safety and tolerability and antitumor efficacy in subjects with relapsed or
refractory RCC. Twenty-five subjects with RCC were enrolled in the study. All the patients
had at least one or two lines of prior therapy with systemic agents, and 50% had three or
more lines of prior therapy. The majority of patients (88%) had prior anti-VEGF anticancer
therapies. Fourteen of the 25 had previously taken sunitinib. The dosage of cabozantinib was
140 mg orally daily, which was determined to be the maximum tolerated dose. Twenty-one
of the 25 patients were in the intermediate-risk group per Heng criteria; 3 were in the poor
prognosis category and only 1 was in the favorable risk category. The response rate in this
study was very promising with 7 (28%) achieving partial responses and 13 patients with
stable disease (52%). Only one patient (4%) had disease progression. Median progression-
free survival was 12.9 months, and median overall survival was 15.0 months. Four patients
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had bone metastases and, of these, three out of four revealed a response. Two patients had
bone pain and cabozantinib-induced significant symptom relief in both. On the basis of this
relatively preliminary, but promising efficacy observed in a drug—drug interaction trial in
advanced RCC, the plan for a phase 111 registration trial was formed.

The dose level of 60 mg was selected based on a dose de-escalation trial conducted in
metastatic prostate cancer that showed comparable efficacy and better tolerability [30]. The
cabozantinib tablet (Cabometyx, used in RCC) did not meet prespecified bioequivalence
criteria of between 80 and 125% of the Ciax levels achieved by the capsule (Cometriq, used
in medullary thyroid cancer) formulations. Cabometyx tablets achieved a Cyax Which was
about 19% higher, and the upper limit of the 90% confidence interval of the Cp,5x Was
131.5% and hence did not lie within the acceptable range of 80-125%, and bioequivalence
was not established [31]. A dose proportional increase in levels was observed with dose
escalation ranging from 20 and 40 mg to 60 mg tablets.

Single-dose pharmacokinetics was evaluated in eight patients with mild or moderate liver
dysfunction and in ten patients with mild or moderate renal impairment [32]. Comparisons
of levels to matched controls with normal function showed an increase of up to 31% in renal
impairment cases and 81% in hepatic dysfunction [33]. No clear trends for increased risk of
toxicities were noted, but extreme caution and close monitoring for adverse events is advised
if cabozantinib is used in patients with mild or moderate renal or liver impairment. In severe
hepatic or renal dysfunction, no safety data is available.

A food effect study revealed that a high-fat meal can increase the C5x by about 40%, and
hence, administration in a fasting state (at least 2 h after and 1 h before a meal) is
recommended. Proton pump inhibitors did not significantly impact drug levels and hence
can be used in conjunction with cabozantinib [34].

Phase IIl METEOR trial (NCT 018657470)
Study design and eligibility

A pivotal phase 111 study was conducted in advanced RCC patients, pretreated with VEGFR
inhibitors. Patients were required to have a clear cell component; performance status of 0-2;
and adequate liver, renal, and bone marrow function. In this open-label, randomized phase
I trial, adult patients with advanced or metastatic clear-cell renal cell carcinoma,
measurable disease, and previous treatment with one or more VEGFR tyrosine kinase
inhibitors were randomized to receive oral 60 mg cabozantinib daily or 10 mg everolimus
once a day. Stratification factors consisted of Memorial Sloan Kettering Cancer Center risk
group and number of prior therapies with VEGFR tyrosine-kinase inhibitors. The primary
endpoint was progression-free survival as assessed by an independent radiology review
committee in the first 375 randomly assigned patients with an anticipated hazard ratio of
0.667, and the study was expanded to a total of 658 patients to evaluate the OS endpoint [8,
9]. Secondary endpoints were objective response.

Cabozantinib treatment resulted in improved progression-free survival (hazard ratio (HR)
0-51 [95% CI 0:41-0-62]; p < 0-0001) and objective response (17% (13-22) with
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cabozantinib vs 3% [2—6] with everolimus; p < 0-0001) per independent radiology review.
Median PFS was 7.4 months with cabozantinib as compared to that with everolimus of 3.8
months. The median duration of follow-up for OS and safety at last report was 18:-7 months.
Median overall survival was 21-4 months (95% CI 18-7-not estimable) with cabozantinib
and 16-5 months (14-7-18-8) with everolimus (HR 0-66 [95% CI 0-53-0-83]; p= 0-00026).
The overall results as well as subgroup analyses within the METEOR trial are summarized
in Table 1.

Predominant adverse events reflected the anti-VEGF activity of cabozantinib. The most
common grade 3 or 4 adverse events were hypertension 15%, diarrhea 13%, fatigue 11%,
hand-foot syndrome 8%, anemia 6%, hyperglycemia 1%, and hypomagnesemia 5%. Serious
adverse events grade 3 or worse occurred in 130 (39%) patients in the cabozantinib group
and in 129 (40%) in the everolimus group. One treatment-related death occurred in the
cabozantinib group of unclear etiology and two deaths were noted in the everolimus group
(one Aspergillus infection and one pneumonia aspiration).

Other significant side effects include dysphonia, stomatitis, headache, dizziness, rash,
elevated transaminases, increased serum creatinine, and hypothyroidism.

In addition to supportive care and symptom control, dose reduction is an effective way to
manage toxicities. The dose levels of cabozantinib are 40 mg daily and 20 mg daily. It is
important to note that about 60% of the patients in the METEOR study required dose
reductions secondary to side effects.

Second-line therapy in advanced RCC: how does cabozantinib fit? (Table 2)

A plethora of agents are now FDA approved in metastatic renal cancer. Table 2 summarizes
the randomized trials of individual therapies compared with controls in second- or third-line
metastatic RCC. Previously, axitinib and everolimus had demonstrated PFS improvement as
compared to placebo and sorafenib, respectively. Multiple new treatments have now become
approved for second-line therapy of advanced RCC. Within all of these therapies,
cabozantinib is the only agent showing RR, PFS, and OS benefit as compared to an active
comparator. Since all the agents, especially nivolumab and cabozantinib, were developed in
parallel in RCC therapeutics, there is no evidence regarding optimal sequencing. Given the
differences in mechanisms of action, toxicity profile, and response rates and PFS, the choice
of either agent in the second-line setting seems reasonable. Clinically, the patients who have
had prolonged clinical benefit with initial anti-VEGF therapy and demonstrated tolerability
to this therapy are likely to have benefit from cabozantinib if switched in the second-line
setting at progression.

Both nivolumab and cabozantinib have improved OS and comparable response rates. The
two agents have very different toxicity profiles, which can be weighed in decision making.
In the era of personalized medicine, the development of clinical and molecular biomarkers to
predict benefit with different agents will help with choosing specific therapies.
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Cabozantinib in subset populations of RCC

Bone metastases—RCC patients with bone metastasis have a particularly poor
prognosis. A retrospective analysis of more than 2000 patients with mRCC from the
International Metastatic Renal Cell Carcinoma Database Consortium (IMDC) showed
significantly decreased OS of patient with bone metastasis when compared with patients
without it (14.9 vs 25.1 months; p < 0.0001) and TTF (5.7 vs 7.6 months; p < 0.0001) [35].
Cabozantinib showed activity on tumor xenografts implanted in bone, in preclinical studies
[36]. By inhibiting both VGEFR and MET, it affects osteoclast and osteablast function
which alters the bone microenvironment. A phase Il trial in multiple solid tumors showed
that 59 of 68 patients with bone metastasis who received cabozantinib had partial or
complete bone scan resolution with symptomatic improvement [37]. Similar results were
noted on bone scans in metastatic prostate cancer [38]. In patients with bone metastases
enrolled in the METEOR trial (77 or 20% randomized to cabozantinib), the HR of
progression and death in comparison to everolimus was 0.54 and 0.31, respectively, which
demonstrated a relatively favorable outcome for cabozantinib in this population with an
otherwise dismal prognosis [8, 9].

Brain metastases—Multiple ongoing and reported phase | and Il trials are evaluating the
activity of cabozantinib in high-grade gliomas and brain metastases of various tumor types
[39]. Cabozantinib crosses the blood—brain barrier and should theoretically have activity in
patients with brain metastasis. Although the METEOR study allowed stable and treated
brain metastases, only three patients were recruited and minimal evidence is available in
RCC.

Nephrectomy—In cases without nephrectomy, another patient population that is
underrepresented in clinical trials and has known poor outcomes, the efficacy of
cabozantinib was noted in the 47 patients without nephrectomy that were enrolled. The HR
for PFS was 0.51 (.0.30-0.86). Although the HR for OS was 0.75 favoring cabozantinib, the
confidence interval crossed 1.0 (0.44-1.27). Hence, caution needs to be exercised in drawing
conclusions from post hoc subset analyses with sample size limitations.

First line treatment of advanced RCC: CABOSUN trial []

CABOSUN is a randomized, open-label phase Il trial that was designed to enroll 150
patients with advanced RCC determined to be intermediate or poor risk by the IMDC
criteria. The study was conducted by the Alliance Group. Patients were randomized 1:1 to
receive cabozantinib (60 mg once daily) or sunitinib (50 mg once daily, 4 weeks on followed
by 2 weeks off). The randomization was stratified by the IMDC risk strata (intermediate or
poor risk) and presence of bone metastasis (yes or no). Enrollment was completed in March
2015. The primary endpoint was PFS, defined as time from randomization to disease
progression or death, whichever occurs first. Positive PFS results have formed the basis for
previous regulatory approvals of treatments in the first-line setting, including sunitinib.
Secondary endpoints included overall survival and objective response rate. Eligible patients
were required to have locally advanced or metastatic clear-cell RCC, ECOG performance
status of 0-2, and had to be intermediate or poor risk as per the IMDC criteria. Prior

Curr Treat Options Oncol. Author manuscript; available in PMC 2019 November 14.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Abdelaziz and Vaishampayan Page 7

systemic treatment for RCC was not permitted. With 123 events (disease progression or
death), the log-rank statistic has 85% power (with a one-sided type | error rate = 0.12) to
detect a hazard ratio of 0.67. Between July 9, 2013 and April 6, 2015, 157 patients were
randomized: 79 patients on the cabozantinib arm and 78 patients on the sunitinib arm. The
preliminary results announced in a press release by Exelixis on May 23, 2016 revealed
superior efficacy of cabozantinib as compared to sunitinib therapy in the front-line setting in
clear cell RCC [40e¢]. The trial met its primary endpoint, demonstrating a statistically
significant and clinically meaningful improvement in progression-free survival (PFS) for
cabozantinib compared with sunitinib in patients with advanced intermediate- or poor-risk
RCC. The safety data in the cabozantinib-treated arm of the study were consistent with those
observed in previous studies in patients with advanced RCC. CABOSUN was conducted by
the Alliance for Clinical Trials in Oncology as part of Exelixis’ collaboration with the
National Cancer Institute’s Cancer Therapy Evaluation Program (NCI-CTEP). The study
design resulted in 157 patients enrolled and 80.9% of patients were intermediate risk as per
the IMDC criteria while 19.1% were poor risk; 36.3% of patients had bone metastases; 46%
of patients had ECOG performance status (PS) 0, 41% had ECOG PS 1, and 13% had
ECOG PS 2. All patients were included in the efficacy analyses that followed the intent-to-
treat principle. The results of this study were recently reported and showed a statistically
significant, improved response rate, PFS, and OS with cabozantinib therapy as compared to
sunitinib (HR = 0.69 95% CI 0.48-0.99, p=0.012). Median PFS was 8.2 months in the
cabozantinib arm and 5.6 months in the sunitinib arm [40e¢]. Response rates were 46 and
18% and median OS were 30 and 21.9 months for cabozantinib and sunitinib, respectively.
Patients (157) were enrolled with 19.1% with performance status of 2 and 36.3% had bone
metastases. Consistent clinical benefit favoring cabozantinib was noted in either subgroup.

These results have the potential to change the entire therapeutic paradigm in advanced RCC
where cabozantinib will be used front line and followed by consideration of other VEGFR
TKI or immune therapy. However, front line immune therapy combination trials are also
expected to report results within the next 12 months. Two large randomized trials include the
combination of ipilimumab + nivolumab as compared to sunitinib as the control arm and the
combination of bevacizumab and atezolizumab also compared to sunitinib in untreated
advanced RCC. Whether in the front-line or second-line setting, the dilemma in systemic
therapy decisions will remain between the use of immune therapy or TKI-based therapy.
Predictive biomarkers to help guide therapy will be of critical importance. To date, the
clinical utility of biomarkers in RCC has been disappointing. The PD-1 expression has not
been predictive of nivolumab efficacy. The Met expression has not been predictive of benefit
with cabozantinib. Large databases such as IMDC need to be explored to develop clinical
biomarkers until molecular biomarkers are validated and reproducible. A clinical trial of
cabozantinib and nivolumab, with or without ipilimumab () in all genitourinary tumors, is
active at the National Cancer Institute. The dose escalation phase is ongoing and safety and
efficacy needs to be determined.

Cabozantinib in non-clear cell RCC

Papillary renal cancer (pRCC) constitutes about 10-15% of RCC and usually harbors a MET
mutation. Therefore, MET inhibition is a logical step and cabozantinib with the met
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inhibition has clear rationale in papillary RCC. Cabozantinib is under investigation in the
Southwest Oncology Group (SWOG) 1500 trial, which is a phase 1l trial comparing efficacy
of three distinct MET inhibitors: cabozantinib, crizotinib, and savolitinib, with a control arm
of sunitinib in the treatment of metastatic papillary RCC. The study does not select patients
based on met mutations; however, testing will be conducted on archival tissue for all the
patients enrolled. No formal clinical trial testing has been conducted in other non-clear cell
histologies such as sarcomatoid, collecting duct, and translocation RCC, but cabozantinib
may be considered for clinical use in the second-line setting.

Conclusions

Cabozantinib revealed efficacy in advanced pretreated RCC, with statistically significant
improvements in RR, PFS, and OS. The drug is incorporated in the NCCN treatment
guidelines for advanced RCC as a category 1 guideline. In front-line therapy of RCC,
cabozantinib has demonstrated preliminary results of improved efficacy as compared to
sunitinib control. In papillary RCC, clinical trials are ongoing. In the future, cabozantinib is
likely to play a seminal role in cancer therapeutics of RCC.

Abbreviations

CTLAA4 Cytotoxic T-lymphocyte-associated antigen 4
HGF Hepatocyte growth factor

PDGF Platelet-derived growth factor

PDGFR Platelet-derived growth factor receptor

PD-1 Programmed cell death 1

PDL-1 Programmed cell death ligand 1

VEGF Vascular endothelial growth factor

VEGFR Vascular endothelial growth factor receptor
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Opinion statement

Cabozantinib was approved by the FDA in April 2016 for the treatment of advanced renal
cancer, pretreated with at least one prior antiangiogenic therapy. This is the first agent in
the therapy of kidney cancer to show a statistically significant improvement in all three
endpoints of clinical efficacy, response rate, progression free survival, and overall
survival (OS), in a phase 11l randomized trial. The reporting of METEOR coincided with
that of the Checkmate 025 study which randomized similarly eligible patients to receive
nivolumab or everolimus 10 mg daily. As the drug development has occurred in parallel
for cabozantinib and nivolumab, no evidence exists for decision making regarding
optimal sequencing of these agents. A third option of lenvatinib and everolimus was also
rapidly approved based on a phase Il randomized trial demonstrating promising
magnitude of improvement in response, progression-free survival (PFS), and OS. The
differences in toxicity profiles, duration and toxicities of prior therapy, presence of brain
metastases, concomitant immunosuppressive therapies, or autoimmune conditions are the
factors that are taken into account when choosing therapy. The patients who have
demonstrated response, prolonged clinical benefit and tolerability, and with anti-VEGF
therapy are likely to benefit from continued antiangiogenic activity combined with MET
and HGF inhibition with cabozantinib at progression. The patients who have intolerance
or poor response to anti-VEGF TKI should be switched to nivolumab as the preferential
therapy of choice. Clearly, better predictors are required to aid in guiding therapeutic
decisions. The CABOSUN trial will likely shift the entire paradigm. The CABOSUN
trial demonstrated superior PFS and response rates favoring cabozantinib as compared to
sunitinib in untreated, intermediate, or poor-risk RCC and can be predicted to become the
front-line therapy of choice. Immune-based regimens such as the combinations of
nivolumab + ipilimumab and bevacizumab + atezolizumab have completed phase 111
trials, comparing to sunitinib, and results are awaited. In the future, a similar clinical
dilemma will be shifted to the front-line therapy and the nuances of trial eligibility, and
patient comorbidities will remain important factors. Optimal sequencing and predictive
biomarkers are the questions that need to be incorporated in future clinical trials within
RCC.
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Fig. 1.

Mechanism of action of treatments for RCC. Reproduced with kind permission from the
British Journal of Cancer from Greef B, Eisen T. Medical treatment of renal cancer: new
horizons. Br J Cancer. 2016; 115(5):505-16.

Curr Treat Options Oncol. Author manuscript; available in PMC 2019 November 14.



Page 14

Abdelaziz and Vaishampayan

Author Manuscript

(29°0-8€°0)87°0
(68°0-7%'0)29°0

(r2'0-G€°0)TS°0
(99°0-T+'0)25°0

(15°0-T2°0)€€°0
(TL0-5%0)25°0

(¥9°0-T¥'0)T5°0
(98:0-0€°0)T5°0

(v0'1-87°0) L9°0
(29°0-2£°0) 87°0
(92°0-0£0) L¥'0

(9T°T-21'0) 0L°0
(59'0-G€0) L¥'0
(69°0-8€0) 150

[S2-0-Sv°0] 850 = UH
(T°5-2¢) syuow g'¢
(T°6-9°G) sypuow '/

(129%G6) "H UeIpaW :[eAIAINS 89 1)-U0 1S3 160 Id

(06°0-25°0)69°0
(T0'1-Lt'0)69°0

(0T'1T-87°0)€L°0
(58:0-05'0)59°0

(¥8:0-v€'0)¥S°0
(16'0-65°0)TL°0

(¥8:0-25°0)99°0
(LZT-v7'0)SL°0

(ST'T-87°0) ¥2°0
(58:0-6%°0) 59°0
(T7'1-¥£°0) 020

(20'T-6£°0) 59°0
(¥6'0-87°0) L9°0
(96°0-9%°0) 99°0

[£8:0-€5:01 99:0 = ¥H
(8'8T—2'¥T)susuow G'9T

(YN-v'8T) sypuow 412

(129%G6) YH UeIpaW :[eAIAINS |2 JBAO

(vzz/zye) suuow 9<
(z0T/88) ssa| 40 syjuow 9

493N 18414 JO uoleing
(66/56) 810w Jo g
(6z2/5€D) T

1ML 4493 snoinaud Jo JsquinN

(S9/22) SaA

(e9e/€52) ON
SlaW auog

(6L2/€82)s9A

(6%/.%) ON
:Awoydaiydau Jord

(zg/v5) 100d

(¥12/0T2) S¥RIpaWLIBIU]

(29/99) s1qeJoneS
:sdnoub s DA

(e¥/Tv) 400d

(SET/6ET) sreIpawIBU|

(05T/0ST) a1qelone
:sdnoub 1s1 DOMSIN

(8z¢) snwijosen
(0g€) quunuezoged

(snwijoena/qiunuezoqes) (sid jo ‘ou) sdnoibgns

‘TalqeL

Author Manuscript

Author Manuscript

sasAeue dnoibans yum sy nsal e 4O313IN 8y Jo Arewwing

Author Manuscript

Curr Treat Options Oncol. Author manuscript; available in PMC 2019 November 14.



Page 15

Abdelaziz and Vaishampayan

(Syuow) so PPN

¥'sT
76T
§'G¢
§9T
¥'1e
96T
14
61
T0C
vyl
8Vl

S
vl
9vT
8¢
vl
9
vy
L'y
L9
67T
34

(Syiuow) S4d PPN

%9
%Le
%EY

%E
%.LT
%S¢

%S

%6
%6T

%0

%1

q40

%8E/%8E/%YC
% r/%SE/%TL
%6E/%LE/%YC
%9T/%0v/%vy
%ST/%EY/%EY
%ST/%67/%9€
%9T/%6V/%SE
%EE/YNIEI%BL
%SE/%LE/%8¢
%ST/%.5/%8¢
%ST/%9S/%6¢

Jood/iu |/ne4 dnolb 511 DD MSIN

0S
4]
19
8¢e
oee
L6€
90y
29¢
T9€
8€T
cle
sid jooN

(OT) SNWIJ0I9AS QIUIBAUST SNLII|OJIAS + (IUITRAUST

(6'g) snwijosans qlunuezogeD

(2) snwijolans qewnjoAIN

(9) qiuayelos qUIIXY

(5) ogade|d snwijolang

(1Y) swiy

Author Manuscript

Adeiay 131 ¥493IA yum pareantald J1aourd [eUal PadURAPR Ul Sell] paziwopuey

‘¢ slqeL

Author Manuscript

Author Manuscript

Author Manuscript

Curr Treat Options Oncol. Author manuscript; available in PMC 2019 November 14.



	Introduction
	Molecular features of ccRCC
	MET pathway in RCC
	Prognostic factors in advanced RCC

	Cabozantinib: drug development
	Phase III METEOR trial (NCT 018657470)
	Study design and eligibility
	Second-line therapy in advanced RCC: how does cabozantinib fit? (Table 2)
	Cabozantinib in subset populations of RCC
	Bone metastases
	Brain metastases
	Nephrectomy


	First line treatment of advanced RCC: CABOSUN trial []
	Cabozantinib in non-clear cell RCC

	Conclusions
	References
	Fig. 1.
	Table 1.
	Table 2.

