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Cabozantinib inhibits tyrosine kinase activity at the MET, AXL, and
VEGF receptors and is approved for front-line therapy in metastatic
clear cell renal cell carcinoma. Little off-protocol data exist on tolera-
bility and response. The objective of this retrospective study was to as-
sess off-protocol tolerability and response rates in patients with meta-
static clear cell renal cell carcinoma being treated with cabozantinib.
Data on baseline disease characteristics and treatment details were
retrospectively gathered for patients with metastatic clear cell renal
cell carcinoma treated with cabozantinib at The University of Texas MD
Anderson Cancer Center from 2015 to 2017. A blinded radiologist de-
termined the best response according to the Response Evaluation Cri-
teria in Solid Tumors (RECIST) 1.1. Descriptive statistics were utilized.
Cabozantinib has a high disease control rate (92%), even as a late line
of therapy in metastatic clear cell renal cell carcinoma. However, care-
ful monitoring is warranted, as many patients require treatment breaks
and dose reductions for therapy-related toxicity.
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idney cancer continues
to be among the 10 most
common cancers in
both men and women,
with an estimated 73,820 new cases
in 2019. Metastatic kidney cancer
remains largely incurable, with an
estimated 14,770 deaths projected
in 2019 (American Cancer Society,

2019). Kidney cancer is largely a dis-
ease of the aging; 91% of patients are
diagnosed at 45 years or older and
48% are diagnosed at 65 years or old-
er (National Cancer Institute, 2017).
Renal cell carcinoma (RCC), the
most common form of kidney cancer,
consists of a heterogeneous group of
cancers arising from the nephron.
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Clear cell RCC accounts for approximately 70% of
all RCCs and is the focus of most treatment-relat-
ed studies (National Cancer Institute, 2017).

Until recently, there was a paucity of available sys-
temic treatment options for metastatic RCC; how-
ever, in the last decade a number of new therapies
have been approved, yielding significant progress
for this disease. These drugs include therapies tar-
geting vascular endothelial growth factor (VEGF)
and its receptors (VEGFR), mammalian target
of rapamycin (mTOR) inhibitors, and immune
checkpoint inhibitors. VEGF-targeted therapies
block VEGFR function and the downstream sig-
naling pathway, resulting in angiogenesis inhibi-
tion (Rini & Small, 2005).

There are currently three commonly used
options in the first-line setting: pazopanib (Vot-
rient) and sunitinib (Sutent) are both oral anti-
VEGFT therapies, and the more recently approved
cabozantinib (Cabometyx) targets VEGF, mesen-
chymal-epithelial transition factor (MET), and
the anexelekto (AXL) gene (Choueiri et al., 2016,
2017). MET signaling works along with VEGF to
promote angiogenesis, tumor growth, and metas-
tasis, while AXL may play a role in developing re-
sistance to VEGFR agents such as pazopanib and
sunitinib. By inhibiting both AXL and MET, cabo-
zantinib has been shown to overcome resistance
secondary to prolonged sunitinib in preclinical
models (Zhou et al., 2016).

Most recently, a combination of nivolumab
(Opdivo), a programmed cell death protein 1 (PD-
1) immune checkpoint inhibitor antibody, plus
ipilimumab (Yervoy), an anticytotoxic T-lympho-
cyte—associated antigen 4 (CTLA-4) antibody, was
approved for first-line therapy in patients with
International Metastatic Renal Cell Carcinoma
Database Consortium (IMDC) intermediate- and
poor-risk disease (Motzer et al., 2018).

Other therapies available in the first-line set-
ting include bevacizumab (Avastin) plus inter-
feron-alpha, high-dose interleukin-2, as well as
temsirolimus (Torisel) for patients with IMDC
poor-risk disease; these are not as commonly used
due to their associated toxicities (National Com-
prehensive Cancer Network [NCCN], 2018). Fur-
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thermore, sunitinib, pazopanib, and cabozantinib
have shown activity in poor-risk substrates and
are generally preferred over temsirolimus due to
their oral administration and efficacy (Choueiri
& Motzer, 2017). Moreover, with the approval of
combination nivolumab plus ipilimumab for in-
termediate- and poor-risk disease, temsirolimus
will likely be used less and less.

Cabozantinib was initially approved in 2016 in the
second-line setting based on the results of the ME-
TEOR trial, which demonstrated a significant sur-
vival advantage over everolimus (Afinitor; Choueiri
et al, 2016). METEOR was a randomized phase
III trial that compared cabozantinib at 60 mg to
everolimus at 10 mg in patients with metastatic
clear cell RCC who had previously progressed on
at least one prior VEGFR tyrosine kinase inhibitor
(TKI). Median overall survival (OS) for those in the
cabozantinib group was 214 months as compared
to 16.5 months in those treated with everolimus
(p = .00026). Objective response rate (ORR) in the
cabozantinib arm was 17% as opposed to 3% in the
everolimus arm (p < .0001), and progression-free
survival (PFS) was also improved in the cabozan-
tinib arm (74 months) as compared to the everolim-
us arm (3.9 months; p < .0001; Choueiri et al., 2016).

The CABOSUN trial later demonstrated a sur-
vival advantage for cabozantinib over sunitinib in
the front-line setting (Choueiri et al., 2017). This
was a randomized phase II clinical trial compar-
ing cabozantinib to sunitinib as first-line therapy
in patients with metastatic RCC. Cabozantinib im-
proved median PFS as compared to sunitinib (8.2
months vs. 5.6 months) and was associated with
a 34% reduction in rate of progression or death.
Furthermore, reported ORR in the cabozantinib
arm was 46% as opposed to 18% in the sunitinib
arm (Choueiri et al., 2017). The results of this trial
led to the U.S. Food and Drug Administration ap-
proval of cabozantinib for first-line therapy in
patients with metastatic renal cell carcinoma in
December 2017 (NCCN, 2018). The current rec-
ommended dose of cabozantinib is 60 mg without
food daily until there is no longer therapeutic ben-
efit or unacceptable toxicities occur.

Both the METEOR and CABOSUN trials re-
ported a high incidence of grade 3 or 4 adverse
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events: 67% in the CABOSUN trial and 39% in the
METEOR trial (Choueiri et al., 2016, 2017). The
most common grade 3 or 4 adverse events report-
ed in the CABOSUN trial were diarrhea (10%),
fatigue (6%), hypertension (28%), hand-foot syn-
drome (palmar-plantar erythrodysesthesia; 8%),
and hematologic adverse events (3%; Choueiri et
al., 2017). The most common grade 3 or 4 adverse
events reported in the METEOR trial were hyper-
tension (15%), diarrhea (13%), fatigue (11%), hand-
foot syndrome (8%), anemia (6%), hyperglycemia
(11%), and hypomagnesemia (5%; Choueiri et al.,
2016). As cabozantinib becomes more widely used
in patients with RCC, it is important that clini-
cians understand the toxicity profile and subse-
quent toxicity management.

The objective of this retrospective study was to as-
sess off-protocol tolerability and response rates in
patients with metastatic clear cell renal cell carci-
noma being treated with cabozantinib.

Institutional review board approval at The Uni-
versity of Texas MD Anderson Cancer Center was
granted under protocols PA15-0548 and PA16-736.
This study was based on 38 patients who had re-
ceived cabozantinib as second-line therapy and
completed baseline imaging studies at the initia-
tion of cabozantinib and at least one subsequent
restaging image to assess for response to treat-
ment. Clinical data were collected from the insti-
tution’s electronic health records.

The primary endpoints were PFS and overall
survival (OS) from the time of therapy initiation to
completion. A blinded radiologist determined the
best response per Response Evaluation Criteria in
Solid Tumors (RECIST) 1.1 criteria. Secondary end-
points included the frequency of adverse events,
neutrophil-lymphocyte ratio (NLR) shift while on
treatment, and frequency of dose adjustment. Ad-
verse events were graded according to the Common
Terminology Criteria for Adverse Events (CTCAE),
version 4.0. Categorical data were tabulated with
frequency and percentage, and continuous variables
were summarized using descriptive statistics. A lo-
grank test was used for variable analysis, and Ka-
plan-Meier methods were used for survival analysis.
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This was a retrospective chart review of baseline
and treatment details of 38 patients with meta-
static clear cell renal cell carcinoma treated with
cabozantinib at MD Anderson Cancer Center, a
large comprehensive cancer center in Houston
from 2015 to 2017. Of the 115 patients initially
screened, 38 patients had clear cell histology and
at least 12 weeks of follow-up to assess the toxic-
ity and efficacy of cabozantinib. The median age
at metastatic clear cell renal cell carcinoma diag-
nosis was 58 years (range, 37-71). Twenty-five pa-
tients (66%) were male and 13 patients (34%) were
female. Twenty-two (58%) had de novo metastatic
disease. Four patients had sarcomatoid dedif-
ferentiation. Thirty-two (84%) had undergone a
nephrectomy. This cohort had a median of three
sites of metastatic disease, including the follow-
ing high-risk metastatic sites: bone 22 (57%), liv-
er 9 (23%), and brain 6 (16%). Six patients (16%)
received cabozantinib as second-line therapy, 10
(26%) as third-line, and 22 (58%) as fourth-line
therapy or later. By IMDC risk score, 7 (18%)
were favorable, 22 (58%) were intermediate, and
9 (24%) were poor risk. All patients had received
at least one prior VEGFR-TKI, and 24 (63%) had
received a prior immune checkpoint inhibitor
(Table 1).

The median PFS for this cohort is 11.3 months
(95% confidence interval [CI] = 7.9-not available)
and median OS is 20.2 months (95% CI = 12.4-not
available; Figures 1 and 2). The estimated median
duration of treatment duration using the Kaplan-
Meier method of treating treatment duration as
time to event variable was 49.3 weeks (95% CI =
35-not available). The disease control rate was
92%; 20 patients had partial response, 10 had sta-
ble disease, and 8 had progressive disease (Figure
3). At cabozantinib initiation, 20 (53%) patients
had unfavorable neutrophil-lymphocyte ratios
(NLR) of 2 3, and 12 (34%) patients had a favorable
shift of NLR to < 3 on cabozantinib (Table 2). On
a logrank test, there was no significant association
of NLR interpretation, IMDC risk score, and dose
change with OS or PFS.

Twenty-two patients (58%) required dose re-
duction and 24 (63%) required a treatment break
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Patient Characteristics due to cabozantinib-related toxicity (Table 3). The
Variable N (%) most common adverse events were fatigue (61%),
hypothyroidism (34%), hand-foot syndrome
Gender .
Mol 05 (66% (34%), and diarrhea (29%). The most common
ae (66% grade 3/4 toxicities were hypertension (13%) and
Female 13 (34%) fatigue (13%; Table 4).
Median age at time of metastatic 57.9 years
diagnosis (range) (36.8-71.0 years)

Up-front extent of disease With the introduction of next-generation VEGFR

Logz(iee 16 (42%) therapies such as cabozantinib, as well as immu-
Metastatic 22 (58%) notherapies and combinations of both, the land-
ECOG performance status
(6} 2 (5%) 1.07
1 21 (55%)
2 15 (40%) ¢ 087
3 0 (0%) % 0.6
4 0 (0%) 2
IMDC risk score 2041
Good 7 (18%) § .
Intermediate 20 (56%) 2] Median PFS: 11.3 months
Poor 9 (26%) 0.0- (95% Cl = 7.9-NA)
Hisielegy 0 5 10 15 20 25 30
Clear cell 38 (100%) Time (months)

Sarcomatoid dedifferentiation 4 (M%) ] ] ]
Progression-free survival of patients

with metastatic clear cell renal cell carcinoma
Status post nephrectomy 32 (84%) treated with cabozantinib at The University of
Primary in situ 6 (16%) Texas MD Anderson Cancer Center from 2015
to 2017. PFS = progression-free survival,

Cl = confidence interval; NA = not available.

Nephrectomy status

High-risk sites of metastatic disease

Bone metastasis 22 (63%)
Brain metastasis 6 (17%)
Liver metastasis 9 (24%)
Line of systemic therapy »
Second line 6 (16%) %
Third line 10 (26%) 2
Fourth line or later 22 (58%) % 0.4
Previous TKI ﬁ
o .
Yes 38 (100%) 0.21 ) :
Median OS: 20.2 months
No 0 (0%) (95% Cl =12.4-NA)
Previous immune checkpoint inhibitor 00 T T T
0 10 20 30
0,
Yes 24 (63%) Time (months)
No 14 (37%)
Note. ECOG = Eastern Cooperative Oncology Group; . Overall survival of p.atlents with meta-
IMDC = International Metastatic RCC Database static clear cell renal cell carcinoma treated
Consortium; TKI = tyrosine kinase inhibitor. W|th Cabozantinib at The UniVerSity Of Texas MD

Anderson Cancer Center from 2015 to 2017.
OS = overall survival; Cl = confidence interval;
NA = not available.
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Figure 3. Best overall response of patients with metastatic clear cell renal cell carcinoma treated with
cabozantinib at The University of Texas MD Anderson Cancer Center from 2015 to 2017. PD = progres-
sive disease; SD = stable disease; PR = partial response.

scape of therapies for metastatic RCC is rapidly
changing. Cabozantinib is now a key player in
both first- and second-line therapy for metastatic
RCC; furthermore, trials combining cabozantinib
with checkpoint blockade are ongoing. This study
reports an impressive response rate in patients
with clear cell histology despite having been heav-
ily pretreated; however, in order for patients to
obtain maximum benefit, toxicities must be iden-
tified and managed appropriately.

Adverse Event Management

The key principles of toxicity management in-
clude the appropriate use of dose reduction and
treatment breaks. While the approved starting
dose of cabozantinib is 60 mg by mouth daily, few
patients can tolerate this dosing continuously. As
previously mentioned, in this cohort, 58% of pa-
tients required dose reductions and 63% required
treatment breaks to manage side effects. Diarrhea,
fatigue, hypothyroidism, and hand-foot syndrome
were the most frequently reported side effects.
This is similar to the reported toxicity data from

both the METEOR and CABOSUN trials (Chouei-
ri et al., 2016, 2017).

Prior to making dose adjustments, many clini-
cians should attempt to manage side effects with
medications and/or lifestyle changes. It is impor-
tant to follow patients with regular clinic visits
and laboratory assessments in order to achieve
optimal tolerance of cabozantinib. For example,
for patients with diarrhea, as-needed medica-
tions such as loperamide may be used, as well as
the addition of probiotics (Schmidinger & Dane-
si, 2018). Fatigue can be an especially challenging
side effect to manage, as it is often multifactorial;
however, the most effective strategy to manage
fatigue related to cancer therapies is physical
exercise (Musanti, 2016). Patients with a thy-
roid stimulating hormone (TSH) > 10 mIU/L will
require thyroid supplementation with levothy-
roxine along with continued monitoring of both
TSH and free thyroxine (free T4; Schmidinger &
Danesi, 2018). Lastly, hand-foot syndrome usu-
ally requires the use of topical creams and emol-
lients, as well as pain medications in some cases
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Neutrophil-Lymphocyte Ratio Data
N (%)

Variable

Baseline NLR
Median
Range

NLR on treatment
Median
Range

NLR shift
Favorable

No change

317

0.8-49.09

2.05

0.7-23.17

12 (34%)
23 (61%)

Note. NLR = neutrophil-lymphocyte ratio.

Cabozantinib Administration

Variable

Cabozantinib starting dose

20 mg
40 mg
60 mg

N (%)

1(3%)
7 (18%)
30 (79%)

Dose change while on cabozantinib

Yes
No

22 (58%)
16 (42%)

Treatment break while on cabozantinib

Yes

No

24 (63%)
14 (37%)

Adverse Events of Cabozantinib

Adverse event

Hypertension
Diarrhea

Hand-foot syndrome
Transaminitis
Hypothyroidism
Fatigue

Weight loss
Mucositis

Anorexia

Any grade, Grade 3/4,
n (%) n (%)
9 (24%) 5 (13%)
1 (29%) 0 (0%)
13 (34%) 1(3%)
3 (8%) 1(3%)
13 (34%) 0 (0%)
23 (61%) 5 (13%)
5 (13%) 0 (0%)
7 (18%) 1(3%)
7 (18%) 0 (0%)
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(Schmidinger & Danesi, 2018). Topical creams
or compounds that contain lidocaine, aloe vera,
and collagen, such as Regenecare Wound Gel,
have been especially efficacious for relieving
hand-foot syndrome (Wong et al., 2010). Geren-
dash and Creel (2017) detail further management
strategies related to cabozantinib-related toxici-
ties that clinicians might find helpful.

When the above-mentioned side-effect man-
agement fails to achieve a tolerable toxicity pro-
file, treatment breaks are then considered. For
many patients, the first dose modification strat-
egy attempting to mitigate side effects is taking
weekend treatment breaks or taking the medica-
tion for 5 days per week. Another strategy em-
ployed in this trial was taking a longer break,
ranging from 7 to 14 days, and then restarting
cabozantinib at the prescribed dose. Often, if this
does not help, a dose reduction is considered.
Cabozantinib is currently available in 20-mg,
40-mg, and 60-mg tablets; therefore, most dose
adjustments consist of reducing the dose from
60 mg to 40 mg or 40 mg to 20 mg. This retro-
spective study points to a clinical benefit despite
many patients not receiving full-dose therapy,
given there was no significant association with
OS or PFS when the dose of cabozantinib was
changed. It is certainly preferable for patients to
be on a reduced dose of cabozantinib rather than
having to change therapies due to toxicities, giv-
en the potential response to cabozantinib in the
clear cell cohort observed in this study.

Advanced practice providers (APP) are well
versed in side-effect identification, assessment,
and management. Understanding the best man-
agement strategies to help patients best tolerate
cabozantinib is important in order for patients
to obtain therapeutic benefit. Advanced practice
providers are well equipped to educate patients
about anticipated side effects as well as when to
contact their oncology providers to report un-
controlled side effects. Furthermore, APPs are
well suited to make recommendations regarding
treatment breaks and dose reductions as well as
to prescribe any necessary medications for side-
effect management, if warranted.
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In this small retrospective study, a high disease
control rate (92%) was observed despite a heavily
pretreated population. For 58% of patients, cabo-
zantinib was the fourth-line or greater systemic
therapy used. There was no significant association
between NLR interpretation or IMDC risk score
with OS or PFS. Appropriate management strat-
egies for cabozantinib-related side effects have
been published previously, although with few sug-
gestions as to the appropriate usage of treatment
breaks and dose reductions (Schmidinger & Dane-
si, 2018). Furthermore, this study suggests that
there is no association between dose reductions
and PFS and OS. Given the impressive OS and PFS
of cabozantinib despite dose reductions and treat-
ment breaks, clinicians should not be afraid to
employ such strategies. With careful monitoring,
the appropriate use of treatment breaks and dose
reductions, and side-effect management, patients
can tolerate cabozantinib and ideally benefit from
its clinical efficacy.
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