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Abstract

Background: Bone metastases in patients with metastatic castration-resistant prostate cancer
(mCRPC) are associated with debilitating pain and functional compromise.

Objective: To compare pain palliation as the primary endpoint for cabozantinib versus
mitoxantrone-prednisone in men with mCRPC and symptomatic bone metastases using patient-
reported outcome measures.

Design, setting, and participants: A randomized, double-blind phase 3 trial (COMET-2;
NCT01522443) in men with mCRPC and narcotic-dependent pain from bone metastases who had
progressed after treatment with docetaxel and either abiraterone or enzalutamide.

Intervention: Cabozantinib 60 mg once daily orally versus mitoxantrone 12 mg/m? every 3 wk
plus prednisone 5 mg twice daily orally.

Outcome measurements and statistical analysis: The primary endpoint was pain
response at week 6 confirmed at week 12 (=30% decrease from baseline in patient-reported
average daily worst pain score via the Brief Pain Inventory without increased narcotic use). The
planned sample size was 246 to achieve =90% power.

Results and limitations: Enroliment was terminated early because cabozantinib did not
demonstrate any survival benefit in the companion COMET-1 trial. At study closure, 119
participants were randomized (cabozantinib: A/=61; mitoxantrone-prednisone: A/=58). Complete
pain and narcotic use data were available at baseline, week 6, and week 12 for 73/106 (69%)
patients. There was no significant difference in the pain response with cabozantinib versus
mitoxantrone-prednisone: the proportions of responders were 15%versus 17%,a
—2%difference(95%confidenceinterval:—16%t011%, p = 0.8). Barriers to accrual included
pretreatment requirements for a washout period of prior anticancer therapy and a narcotic
optimization period to maximize analgesic dosing.

Conclusions: Cabozantinib treatment did not demonstrate better pain palliation than
mitoxantrone-prednisone in heavily pretreated patients with mCRPC and symptomatic bone
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metastases. Future pain-palliation trials should incorporate briefer timelines from enrollment to
treatment initiation.

Patient summary: Cabozantinib was not better than mitoxantrone-prednisone for pain relief in

patients with castration-resistant prostate cancer and debilitating pain from bone metastases.

Keywords
Pain assessment; Cabozantinib; Clinical trial; Prostate cancer

1. Introduction

Most prostate cancer-specific deaths occur in patients with metastatic castration-resistant
prostate cancer (NCRPC), frequently preceded by debilitating pain and functional
compromise [1]. Pain related to osseous disease is often poorly controlled, even with
narcotic analgesics [1,2]. Durable control and pain relief remain critical unmet needs that are
rarely studied as the primary objective of clinical trials in mCRPC.

Among approved agents, only mitoxantrone and samarium-153 have formal indications for
pain palliation; however, these approvals were based on trial designs that do not meet
contemporary methodological standards [3-6]. Pain relief has been shown for docetaxel,
abiraterone, enzalutamide, and radium-223 as secondary efficacy measures in survival-based
trials, but none have been studied in dedicated prospective pain studies [7-11]. Given the
importance of pain control in men with symptomatic osseous metastases, we used rigorously
validated patient- reported outcomes (PROs) in a registration trial in which pain relief was
the primary objective, adhering to standards described by the US Food and Drug
Administration (FDA) and the Prostate Cancer Working Group [12,13].

Cabozantinib inhibits tyrosine kinases, including vascular endothelial growth factor
receptors, MET, and AXL [14]. In preclinical models, cabozantinib inhibits the growth of
prostate tumor xenografts in soft tissue and bone, and alters bone remodeling [15-18]. In a
nonrandomized expansion cohort of a phase 2 randomized discontinuation trial,
cabozantinib demonstrated significant pain reduction in men with mCRPC who had
progressed on one life- prolonging therapy [19-21]. Specifically, 68% of cabozantinib-
treated patients experienced pain reduction (=30% reduction in mean worst daily pain scores
from baseline at one or more 7-d intervals spaced 3 or 6 wk apart), 57% experienced pain
relief at two consecutive intervals, and >50% had decreased narcotic use [19]. Moreover,
improved progression-free survival (PFS) and bone scan response were observed for
cabozantinib relative to placebo [20,21].

Based on these results, two phase 3 trials were initiated to assess cabozantinib in mMCRPC.
COMET-1 compared cabozantinib with prednisone in men with mCRPC but without
significant pain, with overall survival (OS) as the primary endpoint [22]. COMET-2
compared cabozantinib with mitoxantrone-prednisone in men with progressing mCRPC
after two or more lines of life-prolonging therapy (docetaxel and either abiraterone or
enzalutamide). The study design was based on consultation with prostate cancer researchers
and FDA guidance on the use of PROs and pain measurements [13]. The objective was to

Eur Urol. Author manuscript; available in PMC 2020 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Basch et al. Page 4

use validated measures to quantify pain and use of analgesics with a primary endpoint of
pain improvement. Here, we provide results from the primary analysis of COMET-2.

2. Patients and methods

2.1. Patients

Eligible patients >18 yr of age had a pathological diagnosis of mCRPC, serum testosterone
levels <50 ng/dl, prostate cancer-related bone metastases evidenced on bone scans, and
documented pain from bone metastases that required opioid narcotic intervention (including
both sustained-release and rescue drugs). Patients must have received three or more cycles of
docetaxel or progressed after docetaxel-containing therapy and discontinued abiraterone or
enzalutamide due to disease progression [23]. The average daily worst pain intensity during
a 7-d run-in stage (=4 d of reporting) had to be 4-8, as measured on the Brief Pain Inventory
(BPI) Short Form (Item 3) [24]. The BPI uses an 11-point numerical rating system for pain
assessment (ranging from 0 to 10, with O representing “no pain” and 10 representing “pain
as bad as you can imagine”). The narcotic analgesic regimen of each patient was required to
be optimized at baseline following National Comprehensive Cancer Network Practice
Guidelines [25] to provide maximal pain relief without intolerable side effects. Patients
could not have had prior treatment with cabozantinib or mitoxantrone. Patients were also
excluded if they had received systemic anticancer therapy within 2 wk or radiation therapy
within 4 wk of randomization (Supplementary material).

All patients provided informed consent. The study was approved by the institutional review
board or ethics committee at each center and conducted in accordance with Good Clinical
Practice guidelines and the Declaration of Helsinki. An independent data monitoring
committee monitored patient safety.

2.2. Study design

This was a phase 3, randomized, double-blind controlled trial (NCT01522443). Patients
were assigned 1:1 to receive cabozantinib or mitoxantrone-prednisone. Randomization was
stratified by Eastern Cooperative Oncology Group performance status (0-1 vs =2) and prior
receipt of cabazitaxel.

Cabozantinib was administered orally at 60 mg once daily (QD) with mitoxantrone-matched
placebo infusion every 3 wk (<10 infusions), plus oral prednisone-matched placebo twice
daily (BID). Mitoxantrone was administered at 12 mg/m? every 3 wk(<10 infusions) plus
oral 5 mg BID prednisone and oral cabozantinib-matched placebo QD (Supplementary
material). Patients continued study treatment as long as they experienced clinical benefit, as
determined by the investigator, and did not experience unacceptable toxicity. Dose
reductions were allowed to manage adverse events (AEs; Supplementary material).

2.3. Endpoints

The primary endpoint was the rate of pain response at week 6 confirmed at week 12, defined
as a 230% decrease from baseline in average daily worst pain score using a minimum of
four BPI reports during a 7-d period without an increase in daily opiate use, use of a new
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opiate analgesic type, or clinical pain progression. Secondary endpoints were OS and bone
scan response at week 12, defined as a =30% decrease in bone scan lesion area from
baseline per independent radiology committee (IRC). Exploratory endpoints included IRC-
assessed PFS, defined as the earlier progression in soft tissue per Response Evaluation
Criteria in Solid Tumors version 1.1 or progression on bone scan [26], and the rate of
skeletal-related events (Supplementary material).

2.4. Study assessments

Patient-reported worst daily pain scores were collected by an automated telephone
interactive voice response system over 7-d reporting periods at run-in (baseline) and at
weeks 3, 6, and 12, and every 6 wk thereafter until disease progression. Participants tracked
the use of all analgesic drugs in a daily diary. On the final day of each assessment period,
patients were asked about the frequency, severity, and interference of common adverse
symptom events using 21 items from the National Cancer Institute PRO version of the
Common Terminology Criteria for Adverse Events (NCI PRO-CTCAE) [27]. Tumor
assessments were performed at baseline and every 12 wk thereafter (Supplementary
material).

Safety assessments were conducted at screening, on day 1 of each cycle, and at a follow-up
visit scheduled within 30 d of treatment discontinuation. AE severities were evaluated by the
investigator using the CTCAE version 4.0 (Supplementary material).

2.5. Statistical analysis

A planned sample size of 246 randomized patients was selected to achieve >90% power for
the primary endpoint of pain reduction and 80% power for OS using a two-sided a = 0.05
chi-squared test. For the primary endpoint, it was estimated that 8% of patients receiving
mitoxantrone-prednisone would experience a confirmed pain response [28], versus 25% in
the cabozantinib arm (Supplementary material).

3. Results

3.1. Patients

Between March 2012 and July 2014, 216 patients were screened, of whom 119 were
randomized—~61 to cabozantinib and 58 to mitoxantrone-prednisone (intent-to-treat [ITT]
population). Although the planned sample size was 246 randomized patients, enrollment was
terminated early because no significant OS benefit was observed in the companion
COMET-1 trial [22]. Baseline characteristics were generally balanced between treatment
groups (Table 1). Fig. 1 summarizes patient disposition. One hundred and seventeen patients
received study treatment: 60 received cabozantinib and 57 received mitoxantrone-
prednisone, of whom 87% and 95%, respectively, had discontinued treatment as of the cutoff
date (October 6, 2014).

3.2. Efficacy

3.2.1. Pain response—The primary analysis of the ITT population did not demonstrate
a significant difference in confirmed pain response for cabozantinib versus mitoxantrone-
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prednisone; the rates of confirmed pain response were, respectively, 15% and 17%, a —2%
difference (95% confidence interval [CI]: —16% to 11%, p = 0.8; Table 2). As the primary
endpoint was not met, all other efficacy analyses are considered descriptive. Pain score and
narcotic use on a perpatient basis are summarized in Supplementary Figures 1 and 2, and the
change in pain score versus time is summarized in Supplementary Figure 3. An analysis of
the percent change from baseline for pain scores at week 6 as continuous endpoints did not
affect our principal findings; the difference between the means was 4.6% (95% CI: —7.8% to
17%).

Compliance was excellent, as 100% of patients at baseline, 92% at week 6, and 82% at week
12 completed the requisite four out of seven daily pain assessments (Table 2). The
proportion of patients with complete pain assessments at all three time points was 82%, with
complete narcotic use data being 70% and complete pain plus narcotic use data 69%. Only
11% of patients in the cabozantinib arm and 8.6% in the mitoxantrone-prednisone arm had
missing data that could have resulted in classification as responders (Supplementary Table
1).

3.2.2. Additional endpoints—Analysis of bone scan response at week 12 per IRC
showed a higher rate for cabozantinib versus mitoxantrone-prednisone (31% vs 5.2%, a 26%
difference, 95% ClI: 13-39%; Supplementary Table 2), median OS was 9.0 versus 7.9 mo
(stratified hazard ratio [HR]: 0.70; 95% CI: 0.44-1.10; Supplementary Figure 4), median
PFS per IRC was 2.9 versus 2.8 mo (stratified HR: 0.74; 95% CI: 0.41-1.34), and the rate of
skeletal events was 0.93 versus 1.47 events/person-year.

3.3. Safety

Median duration of exposure was 14.6 wk (interquartile range [IQR]: 9.1-27.1) for
cabozantinib versus 12.1 wk (IQR: 9.1-19.7) for mitoxantrone-prednisone. The median dose
intensity was 80% (IQR:66—99%) for cabozantinib versus 97% (IQR: 87-100%) for
mitoxantrone-prednisone.

All patients experienced at least one AE (Table 3). Grade 3/4 AEs were reported for 70% of
cabozantinib-treated patients and 67% of mitoxantrone-prednisone-treated patients.
Compared with mitoxantrone-prednisone, cabozantinib-treated patients experienced a higher
incidence of grade 3/4 hypertension (22% vs 0%), fatigue (18% vs 8.8%), increased
aspartate aminotransferase (10% vs 1.8%), diarrhea (8.3% vs 1.8%), and decreased weight
(5.0% vs 0%), but a lower incidence of vomiting (1.7% vs 7.0%) and dyspnea (0% vs 5.3%).
Serious AEs were reported in 72% of patients receiving cabozantinib and 61% receiving
mitoxantrone-prednisone.

Table 4 summarizes patient responses to 21 items from the NCI PRO-CTCAE. The most
common symptoms with a score of >3 were pain, fatigue, decreased appetite, nausea, and
diarrhea in the cabozantinib arm, and pain and fatigue in the mitoxantrone-prednisone arm.

Study drug discontinuation due to AEs occurred in 17% of patients in the cabozantinib arm
and 30% of patients in the mitoxantrone-prednisone arm (Supplementary Table 3), and AEs
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leading to dose reduction/interruptions occurred in 87% and 60% of patients, respectively
(Supplementary Table 4).

Grade 5 AEs occurring within 30 d of the last study drug dose were reported for 11 (18%)
patients receiving cabozantinib and five (8.8%) patients receiving mitoxantrone-prednisone,
and were commonly considered related to disease progression and not to study treatment
(Supplementary material).

4. Discussion

This randomized, controlled trial prospectively compared pain relief as the primary endpoint
for cabozantinib relative to mitoxantrone-prednisone in mCRPC patients with bone
metastases and moderate to severe pain despite narcotic optimization who had progressed
after treatment with docetaxel and either abiraterone or enzalutamide. The trial was stopped
early, after 119 of the planned 246 patients had been randomized, due to the failure of
cabozantinib to demonstrate a survival benefit in the companion COMET-1 trial [22]. The
study did not meet the primary endpoint; the rate of pain response at week 6 that was
confirmed at week 12 was 15% for cabozantinib and 17% for mitoxantrone-prednisone.
Although results are not directly comparable due to differences in response definitions, the
15% pain response rate for cabozantinib was lower than the clinically meaningful 57% rate
of pain relief at two consecutive intervals observed for cabozantinib in a phase 2 cohort of
patients with mCRPC [19], while the 17% response rate for mitoxantrone-prednisone was
higher than the 8% rate observed in a previous trial [28].

One reason for these discrepancies is the difference in study populations with respect to the
number of life-prolonging therapies previously administered: one in the phase 2 trial, which
accrued before the approvals of abiraterone and enzalutamide, and two or more, including
docetaxel, in the present study. This limitation rendered a highly symptomatic patient
population with more heterogeneous and advanced disease that would be less likely to
benefit from a targeted agent, such as cabozantinib compared with cytotoxic therapy [29].
Other reasons include the more rigid enrollment criteria in COMET-2, which required an
average pain intensity level of >4 despite narcotic analgesic use. In addition, the more rigid
approach to narcotic adjustments in this trial may have better controlled for pain reduction
related to narcotic use.

Cabozantinib treatment did not significantly improve OS; median OS was 9.0 mo for
cabozantinib and 7.9 mo for mitoxantrone-prednisone (HR: 0.70; 95% CI: 0.44-1.10).
Notably, no significant OS benefit was observed in COMET-1, where median OS was 11.0
mo for cabozantinib and 9.8 mo for prednisone (HR: 0.90; 95% CI: 0.76-1.06; p=0.2) [22].

The safety profile of cabozantinib was similar to that reported for earlier studies in mMCRPC
[20-22]. Inclusion of the NCI PRO-CTCAE provided insights about the comparative
tolerability of study treatments from the patient perspective.

Although this trial did not meet the primary endpoint, it provides valuable insights about the
design and conduct of oncology trials assessing symptom control with PROs. Despite
enrolling 119 patients, 45% of potential participants failed screening. The requirement for
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patients to be heavily pretreated and to have advanced disease, along with a requirement for
washout and narcotic optimization periods, limited the pool of patients, particularly those
with rapidly progressing disease who required immediate treatment. Notwithstanding these
challenges, patient compliance with self-reporting was relatively high due to rigorous
operational support and patient willingness to participate.

Pain palliation remains a critical unmet need of patients with mCRPC. To address this
objective successfully in future trials, we recommend the following: (1) patients with any
level of pain should be eligible with a composite endpoint evaluating pain progression,
palliation, and elimination; (2) washout and narcotic optimization periods should be
shortened, particularly for highly symptomatic or heavily pretreated populations in whom
progression is rapid; (3) multiple lines of prior therapy should not be required because later-
stage disease is more heterogeneous and less likely to respond to treatment; and (4) pain and
narcotic use should be assessed independently as well as together in an exploratory
composite endpoint.

Several elements of FDA guidance [12,13] remain essential to assure meaningful pain
assessment in future pain trials and survival-based trials with secondary pain endpoints.
First, valid, reliable, and responsive metrics should be selected. The BPI used in this study
has robust psychometric properties and an established meaningful change score [12,13,24].
Second, metrics should be administered at time points that allow patients to respond between
visits, such as the automated telephone interactive voice response system. Third, pain
response should be confirmed at a subsequent time point or at progression/disenroliment.
Fourth, the level of each patient’s narcotic usage should be quantified at baseline. Pain
response could then be assessed without narcotic optimization or inclusion of narcotic use in
the responder definition.

5. Conclusions

Although COMET-2 did not demonstrate better pain palliation for cabozantinib compared
with mitoxantrone-prednisone in patients with mCRPC, this study provides insights about
the design and conduct of oncology trials using symptom control as the primary objective.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments:

Medical writing support was provided by Mark English, PhD; Tricia Newell, PhD (Bellbird Medical
Communications); and David W. Markby, PhD (Exelixis). Editorial assistance was provided by Christin Chong,
PhD (Fishawack Communications). The results have been presented in part at the Genitourinary Cancers
Symposium of the American Society of Clinical Oncology, February 26-28, 2015, Orlando, FL, USA.

Funding/Support and role of the sponsor: This work was sponsored and funded by Exelixis, Inc. (South San
Francisco, CA, USA). The design and conduct of the study, as well as collection, management, analysis, and
interpretation of the data, were done by the sponsor in collaboration with the authors.

Financial disclosures: Ethan M. Basch certifies that all conflicts of interest, including specific financial interests
and relationships and affiliations relevant to the subject matter or materials discussed in the manuscript (eg,

Eur Urol. Author manuscript; available in PMC 2020 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Basch et al.

Page 9

employment/affiliation, grants or funding, consultancies, honoraria, stock ownership or options, expert testimony
royalties, or patents filed, received, or pending), are the following: Ethan M. Basch received grants from the
National Cancer Institute (NCI) and the Department of Defense (DOD; grant W81 XWH-11-1-0639) for his
research; this work does not represent the views or opinions of the NCI or DOD. Arash Rezazadeh Kalebasty’s
institution received research funding from Exelixis; and he received consulting fees, speakers’ bureau fees, and
travel support from Exelixis. Emmanuel S. Antonarakis’s institution received research funding from Exelixis.
Nicholas Vogelzang received speakers’ bureau fees from Exelixis. Amylou C. Dueck received personal fees from
Exelixis. Howard I. Scher’s institution received funding from Exelixis; and he is a consultant for Exelixis, for which
he receives no compensation. Jaymes Holland, Milan Mangeshkar, and Aaron L. Weitzman are employees of
Exelixis, Inc. Jaymes Holland is referenced in an issued patent.

References

[1]. Halabi S, Vogelzang NJ, Kornblith AB, et al. Pain predicts overall survival in men with metastatic
castration-refractory prostate cancer. J Clin Oncol 2008;26:2544-9. [PubMed: 18487572]

[2]. Autio KA, Bennett AV, Jia X, et al. Prevalence of pain and analgesic use in men with metastatic
prostate cancer using a patient-reported outcome measure. J Oncol Pract 2013;9:223-9.
[PubMed: 23943897]

[3]. Tannock IF, Osoba D, Stockler MR, et al. Chemotherapy with mitoxantrone plus prednisone or
prednisone alone for symptomatic hormone-resistant prostate cancer: a Canadian randomized
trial with palliative end points. J Clin Oncol 1996;14:1756—64. [PubMed: 8656243]

[4]. Kantoff PW, Halabi S, Conaway M, et al. Hydrocortisone with or without mitoxantrone in men
with hormone-refractory prostate cancer: results of the cancer and leukemia group B 9182 study.
J Clin Oncol 1999;17:2506-13. [PubMed: 10561316]

[5]. Serafim AN, Houston SJ, Resche I, et al. Palliation of pain associated with metastatic bone cancer
using samarium-153 lexidronam: a double-blind placebo-controlled clinical trial. J Clin Oncol
1998;16:1574-81. [PubMed: 9552068]

[6]. Sartor O, Reid RH, Hoskin PJ, et al. Samarium-153-lexidronam complex for treatment of painful
bone metastases in hormone-refractory prostate cancer. Urology 2004;63:940-5. [PubMed:
15134985]

[7]. Tannock IF, de Wit R, Berry WR, et al. Docetaxel plus prednisone or mitoxantrone plus
prednisone for advanced prostate cancer. N Engl J Med 2004;351:1502-12. [PubMed: 15470213]

[8]. Basch E, Autio K, Ryan CJ, et al. Abiraterone acetate plus prednisone versus prednisone alone in
chemotherapy-naive men with metastatic castration-resistant prostate cancer: patient-reported
outcome results of a randomised phase 3 trial. Lancet Oncol 2013;14:1193-9. [PubMed:
24075621]

[9]. Fizazi K, Scher HI, Miller K, et al. Effect of enzalutamide on time to first skeletal-related event,
pain, and quality of life in men with castration-resistant prostate cancer: results from the
randomised, phase 3 AFFIRM trial. Lancet Oncol 2014;15:1147-56. [PubMed: 25104109]

[10]. Loriot Y, Miller K, Sternberg CN, et al. Effect of enzalutamide on health-related quality of life,
pain, and skeletal-related events in asymptomatic and minimally symptomatic, chemotherapy-
naive patients with metastatic castration-resistant prostate cancer (PRE-VAIL): results from a
randomised, phase 3 trial. Lancet Oncol 2015;16:509-21. [PubMed: 25888263]

[11]. Parker C, Nilsson S, Heinrich D, et al. Alpha emitter radium-223 and survival in metastatic
prostate cancer. N Engl J Med 2013;369:213-23. [PubMed: 23863050]

[12]. Scher HI, Morris MJ, Stadler WM, et al. Trial design and objectives for castration-resistant
prostate cancer: updated recommendations from the Prostate Cancer Clinical Trials Working
Group 3. J Clin Oncol 2016;34:1402-18. [PubMed: 26903579]

[13]. Basch E, Trentacosti AM, Burke LB, et al. Pain palliation measurement in cancer clinical trials:
the US Food and Drug Administration perspective. Cancer 2014;120:761-7. [PubMed:
24375398]

[14]. Yakes FM, Chen J, Tan J, et al. Cabozantinib (XL184), a novel MET and VEGFR?2 inhibitor,
simultaneously suppresses metastasis, angiogenesis, and tumor growth. Mol Cancer Ther
2011;10:2298-308. [PubMed: 21926191]

Eur Urol. Author manuscript; available in PMC 2020 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Basch et al.

[15].

[16].
[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

Page 10

Stern PH, Alvares K. Antitumor agent cabozantinib decreases RANKL expression in osteoblastic
cells and inhibits osteoclastogenesis and PTHrP-stimulated bone resorption. J Cell Biochem
2014;115: 2033-2038. [PubMed: 25042887]

Nguyen HM, Ruppender N, Zhang X, et al. Cabozantinib inhibits growth of androgen-sensitive
and castration-resistant prostate cancer and affects bone remodeling. PLoS One 2013;8:¢78881.

Dai J, Zhang H, Karatsinides A, et al. Cabozantinib inhibits prostate cancer growth and prevents
tumor-induced bone lesions. Clin Cancer Res 2014;20:617-30. [PubMed: 24097861]

Haider MT, Hunter KD, Robinson SP, et al. Rapid modification of the bone microenvironment
following short-term treatment with Cabozantinib in vivo. Bone 2015;81:581-92. [PubMed:
26279137]

Basch E, Autio KA, Smith MR, et al. Effects of cabozantinib on pain and narcotic use in patients
with castration-resistant prostate cancer: results from a phase 2 nonrandomized expansion cohort.
Eur Urol 2015;67:310-8. [PubMed: 24631409]

Smith DC, Smith MR, Sweeney C, et al. Cabozantinib in patients with advanced prostate cancer:
results of a phase Il randomized discontinuation trial. J Clin Oncol 2013;31:412-9. [PubMed:
23169517]

Smith MR, Sweeney CJ, Corn PG, et al. Cabozantinib in chemotherapy-pretreated metastatic
castration-resistant prostate cancer: results of a phase Il nonrandomized expansion study. J Clin
Oncol 2014;32:3391-9. [PubMed: 25225437]

Smith M, De Bono J, Sternberg C, et al. Phase 11 study of cabozantinib in previously treated
metastatic castration-resistant prostate cancer: COMET-1. J Clin Oncol 2016;34:3005-13.
[PubMed: 27400947]

Scher HI, Halabi S, Tannock 1, et al. Design and end points of clinical trials for patients with
progressive prostate cancer and castrate levels of testosterone: recommendations of the Prostate
Cancer Clinical Trials Working Group. J Clin Oncol 2008;26:1148-59. [PubMed: 18309951]

Atkinson TM, Mendoza TR, Sit L, et al. The Brief Pain Inventory and its “pain at its worst in the
last 24 hours” item: clinical trial endpoint considerations. Pain Med 2010;11:337-46. [PubMed:
20030743]

National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines in Oncology, V.
1.2016. Prostate cancer. 2015. National Comprehensive Cancer Network Web site. https:/
www.nccn.org/professionals/physician_gls/default.aspx.

Brown MS, Chu GH, Kim HJ, et al. Computer-aided quantitative bone scan assessment of
prostate cancer treatment response. Nucl Med Commun 2012;33:384-94. [PubMed: 22367858]
Basch E, Reeve BB, Mitchell SA, et al. Development of the National Cancer Institute’s patient-
reported outcomes version of the common terminology criteria for adverse events (PRO-
CTCAE). J Natl Cancer Inst 2014:106.

de Bono JS, Oudard S, Ozguroglu M, et al. Prednisone plus cabazitaxel or mitoxantrone for
metastatic castration-resistant prostate cancer progressing after docetaxel treatment: a
randomised open-label trial. Lancet 2010;376:1147-54. [PubMed: 20888992]

Scher HI, Graf RP, Schreiber N, et al. Phenotypic heterogeneity of circulating tumor cells informs
clinical decisions between AR signaling inhibitors and taxanes in metastatic prostate cancer.
Cancer Res 2017;77:5687-98. [PubMed: 28819021]

Eur Urol. Author manuscript; available in PMC 2020 June 01.


https://www.nccn.org/professionals/physician_gls/default.aspx
https://www.nccn.org/professionals/physician_gls/default.aspx

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Basch et al.

Page 11

Screened
N=216

Screen failure
N=97

I e

y

Randomized
(ITT population)
N=119

!

Cabozantinib
N=61

Mitoxantrone-prednisone
N =58

!

!

Received study treatment
n=60
(Safety population)

Received study treatment
n=57
(Safety population)

'

Still receiving
study treatment
n=8

Y

'

Still receiving
study treatment
n=3

Y

Primary reason for discontinuation
of study treatment

Primary reason for discontinuation
of study treatment

Adverse event n=10 Adverse event n=15

Limited efficacy n=36 Limited efficacy n=28

Withdrew n=5 Withdrew =49

Other =i Other n=3

Total n=52 Total n=>54
Fig.1-

CONSORT diagram. Patient disposition shown at the time of study closure. ITT = intent to

treat.

Eur Urol. Author manuscript; available in PMC 2020 June 01.



Page 12

Basch et al.

(¥1) 8
(To) 2t
(1€) 8T

(0oT) 85

(682 SET-8v8 G€) €0L 2L
(T'ee8-2'8L) 9'16¢
(8v) 8¢
(om) 9
(06) 2§

(L6-8€) €S
(9m) 6
(VRdh
(ta) et
(o1 9
(z9) og

(VROR
0
0
0
(c9)e
(c9)e
(88) 15

(12-€9) 0'99

(eT) 8
(91) 01
(8Y) 62

(00T) 19

(991521-006 92) 598 2L
(T'z8v-1°09) 8'T6T
(99) ov
(eT) 8
(28) €5

(58-9€) L'y
(sT) 6
0
(eT) 8
(99) ¥
(99) ov

0
(CRAN
(CRIN
(CRh
(CRAN
(eT) 8
(08) 6v

(69-19) 0°'59

JanIn
[eJ90SIA
apou ydwA
anssi} Jos
auog
(%) U ‘siseiselawll Jo SaNS
(401) uelpaw ‘(;ww) eaJe UOIS| UBJS BUOg
(401) uerpaw “(ui/6rl) usbnuy oy193ds ajeisoid
(%) u ‘sisoufelp Je /< 9103 UOSE3|D)
<
Tl00
(%) v 'Sd9003
(401) ueipaw ‘(1K) uoneziwopuel 03 sisoubelp Woiy awi|
eljeasny
pueal|
AN
epeue)d
vsn
(9%) ¢ ‘wsw|jo1us Jo Anuno)
pauiodal 10N
1Yo
aldniniy
BAIIEU BYSE|\//UBIPU| UBILIBWY
uelsy
UBDLIBWY UBdLPYMoe|g
UM
(%) U ‘a0ey

(401) verpaw ‘(IA) aby

(85 = N) auosiupe id-auo 1juexoll N

(T9= N) glunuezoqed

SoIs1RIe eyD

Author Manuscript

- TalgeL

Author Manuscript

SO1IS1I810RIRYD [RIUIID pue sdlydelBowap auljaseg

Author Manuscript Author Manuscript

Eur Urol. Author manuscript; available in PMC 2020 June 01.



Page 13

Basch et al.

*31ep UOIBZIWOPUE] 38U} UO J0/pUB UOHEZIWOPURI 81043q P 8ZS Sluabe asayi Unm Juswiyess) Aue sapnjoul

q
'SapIIoNUOIPes S3pNoX,,

“abues ajienbiaiul = YOI ‘snyess souewiopad dnois) A60j0ouQ aARIado0)) uislses = SdHODT 18oued a1elsold JUB]SISaI-UONEASEDd = DdYD ‘AI0JUaAU| Uled Jaug = |dg

(¥e) 0z
(eg) 6T

(82) s

(18) L¥

(Tv) ve

(te) 8t

(6v-872) L€

(ov) €2

(T0T-2¢%) 96

(16) €5

(9°9-8€) 0'S
(096-9v¥) 5299

(0oT) 85

(8- TS
(¥9) L€
o) vT
(69) ¥
(c9)e

(92) 5T
(92) 5T
(eo) et
(92) 5T
(0801 T'9
(c9)e
(98)

(19) 1€
(92) 91

(62) 8

(08) 67

(Tv) 52

(9¢) 22

(09-02) ve

(9v) 82

(7'01-6'€) 69

(06) 5§

(z9-ve)os
(5'€88-GL€) S'T.S

(001) 19

(r6-L€) ¥'S
(29) se
(ee) 0z
(om) 9

0

(8T) 1T
(0g) 8T
(9¢) 2z
(em) o1
(0'8-0v) 09
(1)L
(ee)e

gqewnsousQg
sajeuoydsoydsig

q?\ovt ‘uoleziwopuel Jo p 8Z Ulyum Adeiayy parabirel-auog

mgv: ‘0dyD Joy Adesayy uorrelpel Jold
(%) U ‘19xerizeqes Joid panisoay
(%) U ‘apiwrelnfezus pue auoiajelige pue |axe1sdop Jouid paalsdsy
(4O1) ueipaw ‘(ow) Juswieal Jo uoneing
(%) v ‘apiwrelnjezus Joud paniaday
(401) ueipaw ‘(ow) Juawieal; Jo uoneing
(%) v ‘auoisrelige Jolid paniaoay
(401) ueipaw ‘(ow) Juawyealy Jo uoneing
(401) ueipaw ‘(;w/Bw) 8sop sAIEINWND [e10L
(%) u ‘|axe1820p Jouid paniaday

(401) uelpaw ‘(3w ‘snieis ajesised

urelurew o) s)usbe pue spI0JalSooILI0d BuIpN|oXa) Uoleziwopues 0) Adesay) Jaouednue J1WwalsAs Jorid 1Us9a1 1SOW JO PUd WOy Sl |

<
1%
€
4

(%) v “(sp1oJals pue snyels a1eises urejulew o) sjuabe Buipnjoxa) syuabe Jaoueanue Jowid Jo JaquinN

(%) u 'g-L<
() '1-9<
(%) v '9-6<
(w)u'sv
(abueu) ueipaw ‘abels ui-uni Burnp (g wal) a109s ured |dg
anssi) Jos Jaylo

BunT

(85 = N) auosiupe Jd-auo 1juexoll N

(T9= N) qiunuezoqed

SOIKS110R fBYD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2020 June 01.

Eur Urol. Author manuscript



Page 14

Basch et al.

"JUaA? uoissalboud ured fe

"oam Jad sjualssasse A|lep //y< Se paulyap aIam ejep 8«:89&

119 Jay10 Aue JO 32Ua1iN220 J0 ‘adAl d1sabeur ajeido mau e Jo asn ‘asn axerdo Ajrep abesane
ul asealoul ue Jnoynm poriad Buiodal p-2 e Bulinp (Aiojuanu| ured jarg ayy Aq passasse) a103s ured isiom Ajrep abesane payiodal-juaired Ui auljaseq Woly asealoap 90E< e Se paulap sem asuodsal uled

q

*S1010B) UOIRDIHTRLIS J0) Paisnipe 158 [8ZSuseH-|9IuBl-URIYd0D a1 Buisn paurelqo sem anjead v,

'31qearjdde 10u = N ‘1ean-01-uaul = 11|

VN (98) s

WwN (¥9) g6/s€e
N (9) 56198
VN (98) 85/05
A\ (00T) 85
VN (¥9) g6/5e
WN (9) s6/9¢
WN (98) 85/05
W\ (0ot) 85
VN (z8) ss/sy
N (e8) ga/5v
WN (e6) 8/vS
W\ (0ot) 85
90 (e€) 6T
80 (z1) 01

(T L
(52) T8/8¢
(82) TS/0V

(28) L8/Lv
(86) 09

(92) T5/6€
(08) TS/TV

(28) L8/Lv
(86) 09

(28) 18/2V
(z8) 1512V

(T6) L8128
(0o1) T9

(82) LT

(sT) 6

m?é: ‘slapuodsal [enusiod ag pinod oym sjuaiied Jo ZT ¥9am ybnoiys eyep d110aseu pue ured BuisSIA

()N 2T 93m pue *9 pam ‘auilased

ng N 2T X33
u@ovz\t EREE

(%) v ‘auijaseg

,¥ep SonodIeU snid ured ayenbapy

(9%) Ayt ‘ZT 9aM pue ‘9 aam ‘suljaseg

n@ov N/U “TT %98
ngz\s EREE

(%) v ‘auijaseg

B1ep sonooseu arenbapy

()N 2T %93 pue *9 gam ‘aullased

n@a N/U ‘T 498\
ugz\u EREEN

(%) v ‘auijaseg

55P uted ayenbapy

(%) ¢ *asn 213004eU JO SSBIPLBA ‘ZT YO0M Je PaWLIIRU0d ured ‘9 33aM Ul UOIIINPaI 940E<

(%) & ‘2T X9 Je pawLiipuod jutodpus Arewild ‘asuodsal uted 9 yaapn

q

elPeHIRIS)8NEAd (¢ = ) suosIUps 1d-au0 1URXON N

(T9= N) qunuezoqed

juiodpue Arewlid

Author Manuscript

- ¢ 9lqeL

Author Manuscript

(uoneindod 1 11) aoueljdwod pue asuodsal ured

Author Manuscript

Author Manuscript

Eur Urol. Author manuscript; available in PMC 2020 June 01.



Page 15

Basch et al.

"BLIBJLIO [BOIUI[O Ag 40 ‘8Bueyo Jo aseasoul onoateu Aq ‘8109s ured Ag uoissaiBoid ured 1o UOITRIOLIBISP [2I1UI]D INOYNM ZT %88M YBNoIy) sAIfe 8soy) pue eep Buissil yim saned,

‘lensaiu Buniodai sy J0 pus 8y a1038q PaIp oy suailed spnjoxa SIoeUILOUSP __m.o\u

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Eur Urol. Author manuscript; available in PMC 2020 June 01.



Page 16

Basch et al.

‘0"t UOISIBA SIUSAT 3SI9NDY 10} BLIBID
ABojoullia] uoWWOD 8INIsU| Jaoue) [euoieN sy} 01 Buipiodde papell sem sy 40 A11IBASS BUL "SIUSAS 2J0W 10 BUO PadusLiadxa Jualied By J1 USAS 219ASS 1SOW B} 10} 30UO P3IUN0D Sem Juaired v,

JUBAS 3SIBApPe = JV

8N1 (82) o1 Lt (sme elbjesyuy
(811 (ta) et (ee)e (1ot eIxalhd
(se)e (ta) et (29 v (02) 2t Ajwianxa ur ured
(8D ((WAR7 (L9 v (cd) et elwajexodAH

0 (81) 0T 0 (zo) et e1snabsAq
(811 (se)e (0m) 9 (zz)er  eselajsuenoulwe syepedse pasealou]
(€9 e (6€) 22 0 (€2) 1 eoudsAQ
(811 1) 8 nt (€2) vT uoissaidaQ
(tm) 9 (82) 9T (e8)s (s2) a1 ured >oeg
(8D ((WAR7 (09 ¢ (29 ot eluBYISY

0 0 (za) et (0g) 81 uoisuauadAH
oDy (e€) 6T nt (ov) ve Bumuwon
(92) g1 (15) 62 (cd) et (ov) ve elwauY

0 1) 8 (09) ¢ (zv) se paseaiosp ybIam
(CRIN (e€) 6T (ee)e (zv) se uonednsuod
(M1 (o) L1 (€8s (Lv) 8¢ eayirelq
(e9)¢e (ov) €2 nt (Lv) 8¢ aadde pasealssq
(88) G (Lv) L2 (81) 11T (29) ve anBiyeq
o)y (o) 9z L9y (s9) 6 easneN
(29) 8¢ (001) 25 (02)zv  (ooT) 09 (%) v '3V T yum sjusied

vIE v /e I
apel apelo
(2G= N) auosiupaid-suoiuexoy A (09= N) gluliuezoqed Swe] paliepid

,WJe Juaueal} Jayne Ul sjuaired JO 9502= Ul BULLIND0 SJUSAS 8SI9APe paLiodal-1ojediseul o Arewwng

- €9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Eur Urol. Author manuscript; available in PMC 2020 June 01.



Page 17

Basch et al.

"A11aAas = § ‘a0uasald = d ‘SIUSAT 9SIaAPY 10) eLIa1LD ABOJOUILLIZL UOWWOY 3y} JO UOISIBA S3W0JINQ pauoday-1uaiied ainuisu| Jaoues [euoneN = JvI.1D-0Oxd IDN ‘8ouaiapaiul = | ‘Aousnbaly = 4

S0'0 ()7 (ta) 11 100°0> (28) 0¢ (t)) Le v s

S0 W (em 9 €000 (8v) 9z (22) ov s ras
T (za) et (we) et 80 (69) L€ (cL) 9 vS 0 (1) ureauq Jo sssunloys
T (1) 6 (91) 8 1 (08) e (08) O v 0 (S) upeauq 4o ssaunoys
- - - €0 (o) 1T (te) ot S ras (d) usey
€0 (T9) €€ (6v) 9¢ - (001) ¥§ (0oT1) €5 vS €5 (1) ured
90 (29) 9¢ (09) z¢ - (001) ¥§ (001) €5 v €5 (S) ured
T (18) vv (e8) vv - (001) ¥§ (001) €5 S €5 (4) ured
10 (e6) (ta) 11 800 (8v) 9¢ (59) ve vS 4] (1) 193y/spuey u1 BurjBury/sseuquinN
€00 (1) L (te) 91 20 (vL) oy (s8) v v s (S) 193y/spuey ur BurjBuyyssauquinN
6000 (m e (ov) T2 100°0> (29) 9¢ (v6) 6 S ras (S) easneN
¥00'0 (02) 11 (8v) G¢ 2000 (02) 8¢ (v6) 6 vS 4] (4) easneN
900 61T (em)9 500 (9v) ¢ (59) v v s (S) sa10s Je01Y} 10 YINON
T (67) 0T (61) 0T 0 (90 v (89) 9¢ s €S (1) eruwosul
90 (sT) 8 (61) OT 90 (28) Lv (€8) v vS €5 (S) eruwosuj
€0 (59) s¢ (s0) ov - (001) ¥§ (001) €5 v €5 (1) anbirye
20 (65) € (r2) 6€ - (001) ¥5 (001) €5 S €S (S) anbiey
100'0> (T19 (vv) €¢ 100'0> (€9) v (z6) 87 vS 4] (4) eayLreiq
100 (02) 11 (vv) €¢ 100 (z) 6 (z6) 8 v [Ac] (1) swmadde paseasnag
100°0> (67) 0T (es) L2 €0 (68) 8v (96) 05 S ras (s) amadde paseainaq
600 (02) 11 (9¢) 61 €0 (28) Lv (¥6) 0§ vS €5 (S) uonednsuod

(%) u ‘auosiupaid (%) u anend  (9) u ‘duosiupaid (%) u
anfend lBuysiH -auoJJuexoll N ‘qluiuezoged  Jousiq4 -aU0 JJUeX01I N ‘qiunuezoged
+£ 91035 +T 91035 u ‘auosiupa.d

9109s Buluss 10s150d WnWiIxe 9109s Buluss 1o0s150d Winwixe |\ -BUOJUBXO0MI A U ‘gluiluezoqed well VO 1D-0dd ION

VI 1D-0dd IDN wol) swordwAs o) 2109s Buluaalasisod wnwixeln

- ¥ alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Eur Urol. Author manuscript; available in PMC 2020 June 01.



	Abstract
	Introduction
	Patients and methods
	Patients
	Study design
	Endpoints
	Study assessments
	Statistical analysis

	Results
	Patients
	Efficacy
	Pain response
	Additional endpoints

	Safety

	Discussion
	Conclusions
	References
	Fig. 1 -
	Table 1 -
	Table 2 -
	Table 3 -
	Table 4 -

