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Key 
Messages

What Is the Issue?
• Immune checkpoint inhibitor–based therapies, especially dual immune 

checkpoint inhibitor regimens, are now frequently used as initial 
treatments for advanced or metastatic renal cell carcinoma (RCC).

• Cabozantinib has shown promise in RCC; however, cabozantinib 
is currently funded in the second-line setting for adult patients with 
advanced or metastatic RCC who have previously received other 
vascular endothelial growth factor (VEGF)-targeted therapy, limiting its 
availability in some second-line scenarios.

• There is a need to understand the clinical effectiveness of cabozantinib 
when used after the failure of first-line immune checkpoint inhibitor 
(ICI) regimens.

What Did We Do?
• To inform decisions about the use of cabozantinib for adults with 

advanced or metastatic RCC who have previously received ICIs in 
the first line, we sought to identify and summarize related evidence 
regarding the clinical effectiveness of second-line treatment with 
cabozantinib compared with sunitinib, axitinib, and pazopanib.

• We searched key resources, including journal citation databases, and 
conducted a focused internet search for relevant evidence published 
since 2020.

• One reviewer screened articles for inclusion based on predefined 
criteria, critically appraised the included publication, and summarized 
the findings.

What Did We Find?
• One systematic review that included 2 small retrospective observational 

studies provided evidence for the research question.

• Limited retrospective evidence suggests that second-line treatment with 
cabozantinib may be associated with numerically longer progression-
free survival (PFS) compared to sunitinib and axitinib, but shorter PFS 
compared to pazopanib.

• Cabozantinib may also have a potentially higher objective response rate 
(ORR) compared to sunitinib, axitinib, and pazopanib.

• One small retrospective study indicated that cabozantinib had the 
numerically lowest rate of treatment discontinuation due to toxicity 
compared to sunitinib, pazopanib, and axitinib.
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• No studies reporting adverse event rates, overall survival (OS), or quality 
of life were identified.

What Does It Mean?
• Decision-makers should consider the limited quantity and quality of the 

current evidence available for this patient population. Due to very low 
confidence in the body of evidence (small sample size, retrospective 
design, lack of statistical analyses), decision-makers choosing among 
second-line interventions cabozantinib, sunitinib, axitinib, and pazopanib 
should consider factors such as clinician expertise and/or patients’ 
values and preferences.

• Higher-quality research (with larger sample sizes, appropriate statistical 
tests, and transparent reporting) is needed to better inform decision-
making, such as robust clinical trials or well-planned prospective 
observational studies focusing on second-line therapy with tyrosine 
kinase inhibitors (TKIs) such as cabozantinib.
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VEGF vascular endothelial growth factor
VEGFR vascular endothelial growth factor receptors
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Context and Policy Issues
What Is RCC and Its First-Line Treatment?
RCC, a malignancy originating in the renal cortex, accounts for 80% to 85% of primary renal neoplasms.1 In 
Canada, RCC is the 10th most common cancer, with an estimated 8,100 new diagnoses and 1,950 deaths 
from RCC each year.2 Due to its often asymptomatic nature, approximately 25% of individuals with RCC 
are diagnosed at an advanced or metastatic stage.3 ICI-based systemic therapies, such as the combination 
of TKIs and ICIs, or dual ICI regimens (e.g., ipilimumab plus nivolumab), have become the standard of 
care for advanced or metastatic RCC in the first-line setting.4 However, patients often experience disease 
progression despite initial benefits from these treatments, necessitating effective second-line strategies.4,5

What Is the Second-Line Treatment of Advanced or Metastatic RCC?
Second-line therapy for advanced or metastatic RCC requires careful consideration of the agents used, 
patient eligibility for specific therapy, and individual patient and disease characteristics.5,6 When advanced or 
metastatic RCC progresses after first-line therapy, the previous treatment received often guides the selection 
of a second-line therapy.5,6 For patients progressing after an ICI regimen (with or without prior antiangiogenic 
therapy), antiangiogenic therapy is often the second-line option.6,7

What Is Antiangiogenic Therapy?
Antiangiogenic therapy disrupts tumour growth by targeting the VEGF pathway, thereby inhibiting the 
formation of new blood vessels (angiogenesis).6,7 This approach often employs TKI, a class of drugs that 
block tyrosine kinase enzymes involved in signal transduction pathways associated with cell division 
and survival, including those related to angiogenesis. Examples of TKIs include cabozantinib, sunitinib, 
pazopanib, axitinib, sorafenib, lenvatinib, and tivozanib.7 While all these agents target the VEGF pathway, 
their specific tyrosine kinase profiles, indications, efficacy, and safety profiles differ.7 For instance, 
cabozantinib inhibits VEGF receptors (VEGFR) as well as MET and AXL genes, whereas sunitinib primarily 
targets VEGFR but also inhibits tyrosine kinases linked to the PDGF receptor and the c-KIT oncogene.7 
Pazopanib targets TKIs associated with VEGFR, platelet-derived growth factor receptor, and KIT receptor, 
whereas axitinib selectively inhibits VEGFR1, VEGFR2, and VEGFR3.7

A consensus document from the Kidney Cancer Research Network of Canada on the management of 
advanced kidney cancer notes that cabozantinib, axitinib, sunitinib, and pazopanib with or without ICI 
regimens could be used in both first-line and later settings.8 Moreover, cabozantinib has demonstrated 
advantages in specific patient populations, such as those with bone metastases, and is often considered 
after the failure of other treatments.7,8

Why Is It Important to Do This Review?
Although cabozantinib has shown promise in advanced or metastatic RCC, there are limited data that 
specifically address its efficacy and safety in the second-line setting, after initial ICI treatment.8,9 In Canada, 
cabozantinib is currently funded for adult patients with advanced or metastatic RCC who have previously 
received other VEGF-targeted therapy, with or without ICI therapy, for the second-line setting.10 Given 
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ICI-based therapies are commonly employed in the first-line setting (particularly dual ICI),4,5,8 there is a need 
to understand the clinical effectiveness of cabozantinib when used as a second-line treatment following 
progression on initial ICI regimens.

Objectives
This rapid review aims to evaluate the evidence for cabozantinib as a second-line treatment for adults with 
advanced or metastatic RCC whose disease has progressed after receiving prior ICI therapy in the first line. 
The review will compare cabozantinib to other commonly used antiangiogenic agents, including sunitinib, 
pazopanib, and axitinib in this patient population.

Research Question
What is the clinical effectiveness of cabozantinib in patients with advanced or metastatic renal cell carcinoma 
who have previously received immune checkpoint inhibitors in the first line?

Methods
Literature Search Methods
An information specialist conducted a literature search on key resources including MEDLINE, Embase, the 
Cochrane Database of Systematic Reviews, the International HTA Database, the websites of Canadian and 
major international health technology agencies, as well as a focused internet search. The search approach 
was customized to retrieve a limited set of results, balancing comprehensiveness with relevancy. The 
search strategy comprised both controlled vocabulary, such as the National Library of Medicine’s MeSH 
(Medical Subject Headings), and keywords. Search concepts were developed based on the elements of 
the research questions and selection criteria. The main search concepts were cabozantinib and RCC. The 
search was completed on February 7, 2025, and limited to English-language documents published since 
January 1, 2020.

Selection Criteria and Methods
One reviewer screened citations and selected studies. In the first level of screening, titles and abstracts were 
reviewed and potentially relevant articles were retrieved and assessed for inclusion. The final selection of 
full-text articles was based on the inclusion criteria presented in Table 1.
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Table 1: Selection Criteria
Criteria Description
Population People aged 18 years and older with advanced or metastatic renal cell carcinoma whose disease has 

progressed after receiving prior systemic therapy for metastatic disease with an immune checkpoint 
inhibitor in the first line

Intervention Cabozantinib

Comparator Sunitinib, pazopanib, axitinib

Outcomes Overall survival, progression-free survival, objective response rate, quality of life, adverse events, 
treatment discontinuation

Study designs Randomized controlled trials, health technology assessments, systematic reviews including published 
network meta-analysis or meta-analysis

Exclusion Criteria
We excluded studies if they did not meet the selection criteria outlined in Table 1, were duplicate 
publications, or were published before 2020. We excluded systematic reviews if more recent or 
comprehensive reviews had already captured all relevant studies. Additionally, we excluded primary studies if 
they were included in 1 or more of the selected systematic reviews. We also excluded single-arm studies and 
those with unclear, undefined, or combined comparators.

Critical Appraisal of the Individual Study
One reviewer critically appraised the included systematic review using A MeaSurement Tool to Assess 
systematic Reviews 2 (AMSTAR 2)11 as a guide. Summary scores were not calculated for the included 
studies; rather, the strengths and limitations of each included publication were described narratively.

Summary of Evidence
Quantity of Research Available
We identified a total of 529 citations in the literature search. After screening titles and abstracts, we excluded 
502 citations and retrieved 27 potentially relevant reports from the electronic search for full-text review. 
Additionally, 5 potentially relevant publications from the grey literature search were retrieved for full-text 
review. Of these 32 potentially relevant articles, we excluded 31 publications based on the inclusion criteria 
and included 1 systematic review12 that met the inclusion criteria. Figure 1 (Appendix 1) presents the 
PRISMA13 flow chart of the study selection. Appendix 2 presents additional references of potential interest 
that were excluded. We did not find any randomized controlled trials or health technology assessments that 
met our inclusion criteria.

Summary of Study Characteristics
The systematic review12 had broader inclusion criteria than the present review. Specifically, the systematic 
review included studies on patients with solid tumours, such as RCC, hepatocellular carcinoma, metastatic 
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urothelial carcinoma, and non–small cell lung cancer.12 This rapid review will describe only the characteristics 
and results of the subset of relevant studies on RCC.

This rapid review includes 1 systematic review that compared the efficacy or effectiveness of cabozantinib 
with sunitinib, pazopanib, or axitinib after prior ICI therapy among solid tumours.12 The systematic review, 
conducted in Canada, included data from 4 clinical trials and 14 retrospective observational studies on 
patients with RCC.12 Among these, only 2 retrospective observational studies provided the relevant drug 
comparators.12 The clinical trials and other observational studies examined cabozantinib as a second or later 
line of treatment (i.e., in a mixed population or as a third or later line of treatment), using unclear comparators 
(e.g., any monotherapy; or any combination, which likely included cabozantinib), or single-arm studies.12 The 
systematic review authors did not report the total sample size but provided the sample size for each arm.12 
The clinical outcomes assessed included OS, PFS, ORR, and treatment discontinuation due to toxicity.12

Appendix 3 presents additional details regarding the characteristics of included publications.

Summary of Critical Appraisal
The systematic review clearly described its objectives.12 The preregistered protocol in PROSPERO and 
the comprehensive search across multiple databases (MEDLINE, Embase, and Cochrane Library) with 
documented search terms support the rigour of the identification process.12 The systematic review authors 
also conducted manual searches of bibliographies and abstract books, provided a study selection flow chart, 
performed dual data extraction, and assessed the risk of bias for eligible individual studies.12

The absence of a list of excluded studies limited understanding of the study selection process.12 Only 1 
reviewer performed the selection of studies,12 which may have resulted in missing some eligible studies. 
The lack of clear reporting on participant, intervention, and control details hindered the ability to assess 
the applicability of the findings.12 The systematic review authors used the Grading of Recommendations 
Assessment, Development and Evaluation framework to assess the risk of bias for individual clinical trials,12 
although Grading of Recommendations Assessment, Development and Evaluation was designed to assess 
the overall certainty of evidence.14 This likely resulted in inaccurate conclusions regarding the risk of bias. 
The failure to analyze the impact of risk of bias on outcome interpretations and the absence of statistical 
testing for group comparisons make the interpretation of evidence challenging. The funding source from 
Ipsen introduces a potential conflict of interest that needs to be considered when interpreting the review's 
findings.12

Appendix 4 presents additional details regarding the strengths and limitations of included publications.

Summary of Findings
Based on the systematic review included in this review,12 we have summarized the effectiveness and safety 
of cabozantinib for advanced or metastatic RCC compared with sunitinib, pazopanib, or axitinib. Appendix 5 
presents the summary of findings by different outcomes.
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Clinical Effectiveness of Cabozantinib Compared With Sunitinib, Pazopanib, or Axitinib
Based on retrospective observational data, the systematic review authors concluded that cabozantinib is at 
least as effective as other TKIs (i.e., sunitinib, pazopanib, or axitinib) for treating patients with advanced or 
metastatic RCC after ICI therapy.12

Progression-Free Survival
Two retrospective observational studies in the systematic review12 reported on PFS. One retrospective 
observational study found that cabozantinib (n = 20; 15.2 months) had a numerically longer median PFS 
than sunitinib (n = 6; 3.6 months) and axitinib (n = 25; 13.2 months) but a numerically shorter median PFS 
than pazopanib (n = 19; 24.4 months).12 However, all the confidence intervals (CIs) were extremely wide with 
significant overlap, indicating that any of the drugs compared could be favoured, though no statistical tests 
were conducted among these groups.12 The other retrospective observational study in this systematic review 
could not estimate the PFS for the cabozantinib group (n = 3).12

Objective Response Rate
Two retrospective observational studies in the systematic review reported on the ORR.12 One study found 
that cabozantinib (n = 3; 33%) had a numerically higher ORR than sunitinib (n = 4; 0%) and axitinib (n = 14; 
29%) but a numerically lower ORR than pazopanib (n = 7; 43%).12 The other retrospective observational 
study found that cabozantinib (n = 19; 47.4%) had the numerically highest ORR compared to sunitinib (n = 6; 
16.7%), pazopanib (n = 19; 42.1%), or axitinib (n = 24; 41.7%).12 The systematic review did not report CIs for 
these estimates and did not conduct any statistical tests among these groups.12

OS and Quality of Life
No relevant studies reported the effectiveness of cabozantinib compared with sunitinib, pazopanib, or axitinib 
as a second-line treatment on OS and quality of life.12

Safety of Cabozantinib Compared With Sunitinib, Pazopanib, or Axitinib
Treatment Discontinuation (Due to Toxicity)
One retrospective observational study in the systematic review reported on treatment discontinuation due 
to toxicity.12 The retrospective observational study found that cabozantinib (n = 19; 0%) had the numerically 
lowest rate of treatment discontinuation due to toxicity compared to sunitinib (n = 6; 17%), pazopanib (n = 
19; 42%), or axitinib (n = 24; 12%).12 The systematic review did not report CIs for these estimates and did not 
conduct any statistical tests among these groups.12

Adverse Events
No relevant studies reported the adverse event rates of cabozantinib compared with sunitinib, pazopanib, or 
axitinib in the second-line setting.12
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Limitations
In this rapid review, we identified 1 systematic review12 to answer the research questions on the effectiveness 
of cabozantinib compared to sunitinib, pazopanib, or axitinib. Although the included systematic review 
encompassed 4 clinical trials and 14 retrospective observational studies, only 2 retrospective observational 
studies involving a small number of patients provided data that met our research question criteria.12 
Due to the nature of the observational studies, the body of evidence may be subject to selection bias or 
performance bias, potentially skewing findings in favour of the interventions. We are concerned about these 
biases, as they may lead to inaccurate conclusions about intervention effectiveness.

We found several methodological limitations in the body of evidence presented, as in the summary of the 
critical appraisal section. It is worth emphasizing that the systematic review covered a broader topic than 
our research question.12 The systematic review included several solid tumours and examined cabozantinib 
as a treatment beyond the second line,12 while we only focused on evidence for RCC and cabozantinib as 
a second-line treatment. The systematic review12 only presented outcome numbers without statistical tests, 
making the interpretation of between-group differences challenging.

In this rapid review, we also identified some evidence gaps. We found no high-quality evidence addressing 
our research question. There was no direct evidence regarding OS and quality of life. The 2 observational 
studies in the systematic review12 did not report comparisons between these agents on adverse event rates, 
and only 1 study reported treatment discontinuation due to drug toxicity. Although the systematic review 
was conducted in Canada, the country of the patients included in the 2 relevant studies was not reported,12 
making the generalizability of the findings to settings in Canada unclear.

Conclusions and Implications for Decision- or Policy-Making
In this rapid review, we identified 1 systematic review12 to answer the research question. Two retrospective 
observational studies in the systematic review12 reported on the effectiveness of cabozantinib compared to 
sunitinib, pazopanib, or axitinib.

Based on 2 retrospective studies in the systematic review that had significant limitations,12 second-line 
cabozantinib may be associated with numerically longer PFS compared to second-line sunitinib and axitinib 
but shorter PFS compared to second-line pazopanib. The systematic review also indicates a potentially 
higher ORR with second-line cabozantinib compared to sunitinib, axitinib, and pazopanib.12 However, 1 
observational study in the systematic review, which included a small cabozantinib cohort (n = 3), reported 
a numerically lower ORR compared to pazopanib.12 Based on 1 retrospective study with a small sample 
size, cabozantinib had the numerically lowest rate of treatment discontinuation due to toxicity compared to 
sunitinib, pazopanib, and axitinib.12 No studies reporting on adverse event rates, OS, or quality of life were 
identified.

Due to the small sample size, retrospective design, and lack of statistical tests, it is challenging to draw 
definitive conclusions. The limited evidence suggests that second-line cabozantinib may or may not be as 
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effective as second-line sunitinib, axitinib, or pazopanib in terms of PFS and ORR and that it may have the 
lowest treatment discontinuation rate.12

Decision-makers should consider the limited quantity and quality of the current evidence available for this 
patient population. Due to very low confidence in the body of evidence, decisions regarding the choice of 
second-line interventions among cabozantinib, sunitinib, axitinib, or pazopanib should likely be based on 
other factors outside of the evidence summarized in this rapid review, such as clinician expertise and/or 
patients’ values and preferences.

Higher-quality research (larger sample sizes, appropriate statistical tests, and transparent reporting) 
is needed to better inform decision-making, such as robust clinical trials or well-planned prospective 
observational studies focusing on second-line therapy with TKIs such as cabozantinib.
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Appendix 1: Selection of Included Studies
Please note that this appendix has not been copy-edited.

Figure 1: PRISMA13 Flow Chart of Study Selection
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Table 2: Characteristics of Included Systematic Reviews
Study citation, 
country, funding 
source

Study designs and 
numbers of primary 

studies included
Population 

characteristics
Intervention and 
comparator(s)

Clinical outcomes, 
length of follow-up

Graham et al. 
(2022)12

Canada
Funding source: 
Ipsen

Study design: systematic 
review of clinical trials 
and observational 
studies
Number of included 
publications: 21 (18 for 
RCC)
Search: on May 19, 2021

Patients with RCC, 
HCC, metastatic 
urothelial carcinoma, 
and non–small cell lung 
cancer who received 
ICIs therapy
Number of participants: 
Total: NR; Barata et al.: 
n = 28; Shah et al.: n = 
70
Median age (range): 
Total: NR; Barata et 
al.: 57 (37 to 77) years; 
Shah et al.: 59 (44 to 75) 
years
Sex: female: Total: NR; 
Barata et al.: 15%; Shah 
et al.: 29%
Disease duration: NR

Intervention:
cabozantinib
Comparator: sunitinib, 
pazopanib, axitinib, 
any monotherapy, any 
combination therapy.

Relevant outcomes:
• PFS

• ORR
• Treatment 

discontinuation
Follow-up: NR

AE = adverse event; CPIs = immune checkpoint inhibitors; HCC = hepatocellular carcinoma; NR = Not reported; ORR = objective response rate; OS = overall survival; 
PFS = progression-free survival; RCC = renal cell carcinoma.
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Table 3: Strengths and Limitations of Systematic Reviews Using AMSTAR 211

Strengths Limitations
Graham et al� (2022)12

The purpose of the study was clearly described.
The protocol of this review was registered in the PROSPERO 
(CRD42021259873).
Multiple databases were searched (MEDLINE, Embase, and 
Cochrane Library).
The search terms in the 3 databases were provided.
The authors manually searched bibliographies of relevant 
references and abstract books for several congresses to identify 
additional publications.
A flow chart of study selection was provided.
Data extraction was conducted by 2 researchers.
The review authors assessed the studies’ RoB.
The study designs of the individual study for inclusion were 
clearly described.

The list of excluded studies was not provided.
The study selection was conducted by 1 reviewer.
The details of participants, intervention, and control were not 
clearly reported.
The authors used GRADE to rate the risk of bias. However, 
GRADE was designed to assess the overall certainty of 
evidence.
The follow-up of some outcome measures (e.g., progressive 
disease) was unclear.
The review authors stated that they included all eligible 
publications regarding their risk of bias and did not conduct 
further analyses on the impact of risk of bias on the outcome 
interpretations.
There are no statistical tests conducted between groups for 
most of the comparisons.
The review was founded by Ipsen, which is the manufacturer of 
the intervention (i.e., cabozantinib).

AMSTAR 2 = A MeaSurement Tool to Assess systematic Reviews 2; GRADE = Grading of Recommendations Assessment, Development, and Evaluation; RoB = risk of 
bias.
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Table 4: Summary of Findings by Outcome — Progression-Free Survival
Study Group Sample size (n) Months (95% CI) Notes
Graham et al. 
(2022)12

Systematic review

cabozantinib 3 NE Barata et al.

axitinib 14 6.4 (4.4 to 8.4) Barata et al.

pazopanib 7 5.6 (1.2 to 10) Barata et al.

sunitinib 4 2.9 (0 to 7.6) Barata et al.

Graham et al. 
(2022)12

Systematic review

cabozantinib 20 15.2 (7.9 to NE) Shah et al.

pazopanib 19 24.4 (6.1 to NE) Shah et al.

sunitinib 6 3.6 (0.9 to NE) Shah et al.

axitinib 25 13.2 (8.6 to NE) Shah et al.

CI = confidence interval; NE = not estimable.

Table 5: Summary of Findings by Outcome — Objective Response Rate
Study Group Sample size (n) Percentage (%) Notes
Graham et al. 
(2022)12

Systematic review

cabozantinib 3 33 Barata et al.

axitinib 14 29 Barata et al.

pazopanib 7 43 Barata et al.

sunitinib 4 0 Barata et al.

Graham et al. 
(2022)12

Systematic review

cabozantinib 19 47.4 Shah et al.

pazopanib 19 42.1 Shah et al.

sunitinib 6 16.7 Shah et al.

axitinib 24 41.7 Shah et al.

Table 6: Summary of Findings by Outcome — Treatment Discontinuation Due to Toxicity
Study Group Sample size (n) Percentage (%) Notes
Graham et al. 
(2022)12

Systematic review

cabozantinib 19 0 Shah et al.

pazopanib 19 42 Shah et al.

sunitinib 6 17 Shah et al.

axitinib 24 12 Shah et al.
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