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DISCLAIMER  
Not a Substitute for Professional Advice 
This report is primarily intended to help Canadian health systems leaders and policymakers 
make well-informed decisions and thereby improve the quality of health care services. 
While patients and others may use this report, they are made available for informational 
and educational purposes only. This report should not be used as a substitute for the 
application of clinical judgment in respect of the care of a particular patient or other 
professional judgment in any decision making process, or as a substitute for professional 
medical advice. 

 
Liability 
pCODR does not assume any legal liability or responsibility for the accuracy, completeness 
or usefulness of any information, drugs, therapies, treatments, products, processes, or 
services disclosed. The information is provided "as is" and you are urged to verify it for 
yourself and consult with medical experts before you rely on it. You shall not hold pCODR 
responsible for how you use any information provided in this report. 
 
Reports generated by pCODR are composed of interpretation, analysis, and opinion on the 
basis of information provided by pharmaceutical manufacturers, tumour groups, and other 
sources. pCODR is not responsible for the use of such interpretation, analysis, and opinion. 
Pursuant to the foundational documents of pCODR, any findings provided by pCODR are not 
binding on any organizations, including funding bodies. pCODR hereby disclaims any and all 
liability for the use of any reports generated by pCODR (for greater certainty, "use" includes 
but is not limited to a decision by a funding body or other organization to follow or ignore 
any interpretation, analysis, or opinion provided in a pCODR report). 

FUNDING 

The pan-Canadian Oncology Drug Review is funded collectively by the provinces and territories, 
with the exception of Quebec, which does not participate in pCODR at this time.
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1 GUIDANCE IN BRIEF  

1.1 Background  

The objective of this review is to evaluate the effect of axitinib (Inlyta) on patient outcomes 
compared to standard therapies as second line treatment of patients with advanced/metastatic 
renal cell carcinoma.  Axitinib is a potent, highly selective small molecule tyrosine kinase inhibitor 
of multiple targets, including VEGFR 1-3, platelet derived growth factor receptor (PDGFR) and 
cKit. Axitinib has a Health Canada indication for use in patients with metastatic renal cell 
carcinoma (mRCC) of clear cell histology after failure of prior systemic therapy with a cytokine or 
sunitinib. The recommended dose is 5 mg administered orally twice daily. 

 

1.2 Key Results and Interpretation  

1.2.1 Systematic Review Evidence  

AXIS was an international, multi-centre, open-label randomized controlled trial that compared the 
efficacy and safety of axitinib to sorafenib (n=723 randomised, n=714 treated). The study 
recruited patients with histological or cytological confirmed renal cell carcinoma with a clear cell 
component and with evidence of metastatic disease. Patients had an ECOG performance status of 
0 or 1, a life expectancy of 12 weeks or more, and progressive disease after one previous first-line 
regimen with sunitinib, temsirolimus, a cytokine, or bevacizumab plus interferon-α. Patients were 
also ≥18 years with the median age at 61 years (range 20 to 82 years) and were predominantly 
male and Caucasian. Stage IV cancer was reported in 89% of patients, with lung metastases in 
>75% of patients. Prior therapy with sunitinib, cytokines, bevacizumab, or temsirolimus was 
received by 54%, 35%, 8% and 3% patients respectively. At trial end or with disease progression, 
patients were eligible for continued treatment as assigned at randomization beyond disease 
progression. Patients could also receive subsequent systemic therapies at physicians’ discretion. 
Cross-over between study drugs was not permitted. 

Efficacy 

Progression-free survival based on a blinded independent radiology committee assessment was the 
primary end point of the study. A statistically-significant and clinically-meaningful improvement in 
PFS was observed with axitinib compared to sorafenib [median PFS 6.7 vs.4.7 months, hazard ratio 
(HR) 0.665, 95% CI: 0.544-0.812, p<0.0001]. Pre-specified subgroup analyses of PFS supported the 
primary analysis, with all hazard ratios favouring axitinib regardless of ECOG performance status, 
prior therapy (with the exception of bevacizumab, which is not used in Canada), race, gender, 
age, MSKCC status, and geographic region. In the subgroup of patients progressing on sunitinib or 
cytokines, a statistically-significant and clinically-meaningful change in progression free survival 
was observed in patients treated with axitinib compared to sorafenib (PFS 4.8 vs 3.4months, HR 
0.74,95% CI 0.573-0.958, p=0.0107 and 12.1 vs 6.5months, HR 0.464, 95% CI 0.318-0.676, 
p<0.0001, respectively). Overall response rate (ORR) and overall survival (OS) were secondary 
endpoints in the study. ORR (complete response [CR] plus partial response [PR]) favoured axitinib 
compared to sorafenib (19.4% vs. 9.4% respectively) (1-sided p=0.0001) with a median duration of 
response of 11 months (95% CI: 7.4, not estimable) and 10.6 months (95% CI: 8.8, 11.5) for axitinib 
and sorafenib, respectively. Final OS data, based on 425 events is now available and is similar 
between the two arms. The median OS was 20.1 months for axitinib arm and 19.2 months for 
sorafenib, stratified HR 0.969 (95% CI: 0.800-1.174) with a p-value of 0.374 based on a 1-sided log-
rank test. 
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Harms 

Adverse events in the study were consistent with the expected mechanism of action and were 
generally mild or moderate in severity and clinically manageable through the use of dosing 
interruptions, dose reductions, and/or standard medical management. All causality fatal adverse 
events and non-fatal serious adverse events were of similar incidence in both treatment arms 
(~30% each group). 

 

1.2.2 Additional Evidence  

pCODR received input on axitinib from the following patient advocacy group, Kidney Cancer 
Canada. Provincial Advisory group input was obtained from seven of nine provinces (Ministries of 
Health and/or cancer agencies) participating in pCODR.  

Results of a phase 3 trial (Study INTORSECT) comparing sorafenib (a VEGFR inhibitor) to 
temsirolimus (an mTOR inhibitor) as second line treatment in advanced RCC reported that PFS 
(the primary endpoint), although better in patients treated with temsirolimus, was not 
statistically significant.1 Overall survival (a secondary endpoint) was statistically significant 
favouring the sorafenib patients.1 Interpretation of these results cannot be made as the details of 
the trial have not been published but it may provide some evidence of no difference in PFS 
between a VEGFR inhibitor and an mTOR inhibitor. 

 

In addition, two supplemental questions were identified during the development of the review 
protocol as relevant to the pCODR review of axitinib and are discussed as supporting information.  

 

• What is the evidence regarding the effectiveness and safety of everolimus in mRCC? How 
do AXIS and RECORD-1 trials compare in terms of study design, population, interventions 
and outcomes?  

Both axitinib and everolimus are indicated as second line treatment in mRCC. They have 
different mechanisms of action: Axitinib is a VEGFR inhibitor and everolimus is an mTOR 
inhibitor.  

The benefits and harms of everolimus were evaluated in a phase 3 trial: RECORD-1 
compared everolimus to placebo in a randomized double blind controlled trial in 410 
patients after failure of one or multiple therapies. Patients enrolled in RECORD-1 were 
heavily pre-treated and refractory to treatment. The differences in study design, baseline 
patient characteristics and comparators make it challenging to compare effectiveness 
between the two drugs.  

• What are the limitations of conducting an indirect comparison between everolimus and 
axitinib? 

The manufacturer submitted unpublished indirect comparisons of axitinib versus 
everolimus.2,3 An indirect comparison provides information in instances where trials have 
not directly compared the specific treatments. 

Indirect comparisons may be appropriate in instances when direct evidence is lacking (eg. 
direct comparison not feasible or not available) however the quality standard of evidence 
development should be maintained. Conclusions drawn from such indirect comparisons are not 
as robust as conclusion based on direct, head-to-head trial data. Results need to be considered 
in light of the limitations and uncertainties of the various indirect comparison methods.  
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In the manufacturer’s submission indirect statistical assessments to determine comparative 
efficacy amongst the two drugs were performed using different approaches: a side by side 
comparison, the Bucher fixed effect model, a Bayesian fixed-effect model, and a simulated 
treatment comparison. The challenge here is in the interpretation of the manufacturer’s 
results given the limitations of the submitted IC and the resulting difficulty in making 
conclusions based on the uncertainty of those results. A conclusion of ‘similarity’ in treatment 
effect cannot simply be derived from a statistically non-significant finding. In general, the 
details of the IC presented by the submitter were sparse and it was difficult to assess the 
validity of the findings due to many significant issues identified and therefore, no firm 
conclusion could reasonably be drawn from these analyses.  

 

1.2.3 Interpretation and Guidance 

Kidney cancer accounts for approximately 3% of all cancers in Canada with approximately 90-
95% being RCC. An estimated 5600 new cases (all stages) will be diagnosed in 2012 with 
approximately 1700 deaths reported. The estimated five-year survival across all stages is 67% 
but the prognosis for patients with metastatic disease remains poor with only a very few 
surviving longer than five years. Males are more frequently affected with a predominance of 
1.8 to 1.  

Despite advances in treatment options none of the currently available systemic treatment 
options for metastatic RCC (including targeted therapy, immunotherapy, or conventional 
chemotherapy) is considered curative and all of these therapies are associated with various 
degrees of side effects.  

AXIS was an international, multi-centre, open-label randomized controlled trial that compared 
the efficacy and safety of axitinib to sorafenib. A statistically-significant and clinically-
meaningful improvement in PFS was observed with axitinib compared to sorafenib. Pre-
specified subgroup analysis of PFS supported the primary analysis, with all hazard ratios 
favouring axitinib. ORR favoured axitinib compared to sorafenib (19.4% vs. 9.4% respectively) 
with a median duration of response of 11 months and 10.6 months for axitinib and sorafenib, 
respectively. Final OS data, based on 425 events is now available and is similar between the 
two arms. 

Adverse events in the study were consistent with the expected mechanism of action and were 
generally mild or moderate in severity and clinically manageable. All causality fatal adverse 
events and non-fatal serious adverse events were of similar incidence in both treatment arms 
(~30% each group). 

 

1.3 Conclusions  

The Clinical Guidance Panel concluded that there is a net overall clinical benefit to axitinib in the 
treatment of patients with refractory metastatic RCC based on the results of the AXIS trial, a 
Phase III, high-quality randomized controlled trial. On the basis of the AXIS trial, the similar 
biology and activity of VEGFR TKIs in the first line setting, and the need to provide metastatic RCC 
patients with effective treatment options, the Panel concluded that all patients receiving any 
VEGFR TKI in the first line setting should be eligible to receive axitinib in the second line setting. 

In making this conclusion, the Clinical Guidance Panel also considered that from a clinical 
perspective: 
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• Patients with advanced disease who progress on first line sunitinib or first line 
pazopanib or other first line VEGFR TKI have limited treatment options and a poor 
overall prognosis. The only drug approved in the second line setting is everolimus 
which is not effective in all patients highlighting the need for alternatives in this 
setting.  

• Axitinib has greater efficacy than sorafenib, a multi-targeted TKI in the second line 
setting. This was seen in both the cytokine pre-treated and the TKI/mTOR pre-
treated population subgroups. 

• The improved efficacy was not achieved at the expense of increased toxicity and 
the safety profile of axitinib has been well characterized to ensure that axitinib 
can be administered safely to patients with advanced RCC. 

• Axitinib demonstrates some differences compared with sorafenib; some toxicities 
are more frequent (e.g. hypertension, dysphonia, and hypothyroidism) and some 
toxicities are less frequent (e.g. hand-foot syndrome, rash, and alopecia) for 
axitinib than sorafenib. 

• Although the currently standard second line treatment in Canada is everolimus, 
there are no ongoing or planned direct head to head Phase III trial comparisons of 
axitinib vs. everolimus. At the time the AXIS trial was initiated everolimus was not 
available and sorafenib was considered a reasonable choice for second line. 

• Most Canadian patients receive sunitinib in the first line setting and some are 
beginning to also receive pazopanib. Although cross-study comparisons have 
limitations, in the subset of sunitinib-refractory patients axitinib likely does 
provides a meaningful benefit in comparison to everolimus for patients who have 
progressed on sunitinib. 

• Patients receiving axitinib on the AXIS trial (comparing axitinib to sorafenib) were 
limited to one prior regimen which may or may not have contained a TKI and were 
as a result less heavily pre-treated than patients on the RECORD 1 trial (comparing 
everolimus vs. placebo). As a result patients on the AXIS trial may have had slightly 
better outcomes, the limitations of cross trial comparisons notwithstanding. 

• Results of the INTORSECT study comparing sorafenib to temsirolimus as second line 
treatment reported that PFS was not statistically significant.1 Overall survival was 
statistically significant favouring the sorafenib patients.1 Interpretation of these 
results cannot be made as the details of the trial have not been published but may 
provide some evidence of no difference in PFS between a VEGFR inhibitor and an 
mTOR inhibitor. 
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2 CLINICAL GUIDANCE 
This Clinical Guidance Report was prepared to assist the pCODR Expert Review Committee (pERC) 
in making recommendations to guide funding decisions made by the provincial and territorial 
Ministries of Health and provincial cancer agencies regarding axitinib (Inlyta) in metastatic renal 
cell carcinoma. The Clinical Guidance Report is one source of information that is considered in the 
pERC Deliberative Framework.  The pERC Deliberative Framework is available on the pCODR 
website,www.pcodr.ca. 

This Clinical Guidance is based on a systematic review of the literature regarding axitinib (Inlyta) 
conducted by the Genitourinary Clinical Guidance Panel (CGP) and the pCODR Methods Team; 
input from patient advocacy groups; input from the Provincial Advisory Group; and supplemental 
issues relevant to the implementation of a funding decision.   

The systematic review and supplemental issues are fully reported in Sections 6 and 7.  Background 
Clinical Information provided by the CGP, a summary of submitted Patient Advocacy Group Input 
on axitinib and a summary of submitted Provincial Advisory Group Input on axitinib are provided in 
Sections 3, 4 and 5 respectively. 

 

2.1 Context for the Clinical Guidance  

2.1.1 Introduction   

Axitinib is a potent, highly selective small molecule tyrosine kinase inhibitor of multiple targets, 
including VEGFR 1-3, platelet derived growth factor receptor (PDGFR) and cKit.4 Preclinical 
studies have shown that axitinib has a unique pattern of binding and is more potent and selective 
against the VEGFR 1-3 than other multitargeted tyrosine kinase inhibitors (TKIs) like sunitinib or 
sorafenib.5-7   

Axitinib has a Health Canada approved indication for use in patients with metastatic renal cell 
carcinoma (mRCC) of clear cell histology after failure of prior systemic therapy with a cytokine or 
sunitinib. The recommended dose is 5 mg administered orally twice daily. Patients who tolerate 
the starting dose with no adverse events for two consecutive weeks may have their dose increased 
to 7 mg twice daily and subsequently to a maximum of 10 mg twice daily. If a dose reduction is 
required, for example in the presence of adverse events, dosage may be reduced to 3 mg twice 
daily and further to 2 mg twice daily. 

Other oral agents with a Health Canada approve indication for mRCC include: everolimus (after 
failure of sorafenib or sunitinib), pazopanib (1st line or 2nd line after failure of a cytokine), 
sorafenib (after failure or intolerance to prior systemic therapy), and sunitinib (not specified).  

2.1.2 Objectives and Scope of pCODR Review  

The objective of this review is to evaluate the effect of axitinib (Inlyta) on patient outcomes 
compared to standard therapies as second line treatment of patients with advanced/ metastatic 
renal cell carcinoma.   

2.1.3 Highlights of Evidence in the Systematic Review  

This section describes highlights of evidence in the systematic review.  Refer to section  
2.2 for the clinical interpretation of this evidence and section 6 for more details of the systematic review.  

The efficacy and safety of axitinib 5 mg orally twice daily (n=361) was compared to sorafenib 
(n=362) 400 mg orally twice daily in an international, multi-centre, open-label randomized 
controlled trial (Study AXIS).3,8 The study recruited patients with renal cell carcinoma with a clear 



 

pCODR Final Clinical Guidance Report - Axitinib (Inlyta) for metastatic renal cell carcinoma 
pERC Meeting: December 20, 2012; pERC Reconsideration Meeting: February 21, 2013 
© 2013 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    6 

cell component with evidence of metastatic disease, an ECOG performance status of 0 or 1, a life 
expectancy of 12 weeks or more, and progressive disease after one previous first-line regimen 
with sunitinib, temsirolimus, a cytokine, or bevacizumab plus interferon-α. The median patient 
age was 61 years (range 20 to 82 years), and patients were predominantly male and Caucasian. 
Stage IV cancer was reported in 89% of patients, with lung metastases in >75% of patients. Prior 
therapy with sunitinib, cytokines, bevacizumab, or temsirolimus was received by 54%, 35%, 8% and 
3% patients respectively. Cross-over between study drugs was not permitted. At trial end or with 
disease progression, patients were eligible for continued treatment as assigned at randomization 
beyond disease progression. Patients could also receive subsequent systemic therapies at 
physicians’ discretion. 

Patient enrolment started on September 15, 2008 and ended July 23, 2010. The median PFS, after 
adjusting for ECOG status and prior therapy, was 6.7 versus 4.7 months in the axitinib and 
sorafenib arm respectively (HR=0.67, 95% CI: 0.55, 0.81). PFS benefits were due to a greater 
response from the sub-group of patients with prior cytokine therapy and less so from the sunitinib 
pre-treated sub-group. A final overall survival analysis was available and adequately powered. It 
showed no statistically significant difference between the two treatment arms. A response was 
seen in 19% of patients (95% CI: 15%, 24%) for axitinib and 9% of patients (95% CI: 7%, 13%) for 
sorafenib. All were partial responses as there were no complete responders. Patient reported 
outcomes were measured using the Fact-Kidney Symptom Index. No difference in the overall 
estimated mean Fact-Kidney Symptom Index scores between the two drugs over time was 
reported. The majority of axitinib-treated patients required dosage adjustments: only 39% of 
patients treated with axitinib remained on the initial dose of 5 mg twice daily throughout the 
study. 

The frequency and severity of adverse events were similar between both drugs. A high incidence 
of diarrhea, hypertension and fatigue was seen with both drugs. Nausea and dysphonia were more 
frequent with axitinib whereas hand-foot syndrome and rash were more frequent with sorafenib. 
All causality serious adverse events (fatal and non-fatal) were of similar incidence in both 
treatment arms. 

The results of AXIS are generalizable to patients with clear cell mRCC who have failed first line 
treatment with sunitinib or a cytokine. There is no evidence presently on the use of axitinib as 
first line treatment or on the use of axitinib in non-clear cell mRCC. Furthermore, there is no 
evidence and no on-going trials evaluating the relative effectiveness of axitinib compared to 
everolimus, another agent used in second-line treatment of mRCC.  

2.1.4 Comparison with Other Literature  

Relevant literature identified jointly by the pCODR Clinical Guidance Panel and Methods Team 
and providing supporting information to the systematic review is summarized below. This 
information has not been systematically reviewed. 

• A Cochrane systematic review searched the literature to identify RCTs of targeted therapies 
for advanced renal cell carcinoma.  Standard Cochrane methods were applied and searches of 
English language articles were conducted through to June 2011. Of a total of 23 trials 
meeting the inclusion criteria: 15 trials were conducted with VEGF pathway inhibitors, 3 trials 
were mTOR inhibitors and 3 trials were conducted with other agents (epidermal growth factor 
receptor inhibitor and combination therapies). For axitinib, only the AXIS study was identified 
and reviewed.  

• Results of a phase 3 trial (Study INTORSECT) comparing sorafenib (a VEGFR inhibitor and the 
comparator to axitinib in the AXIS study) to temsirolimus (an mTOR inhibitor) as second line 
treatment in advanced RCC were made public in a press release by Pfizer and presented in an 
abstract.1 It was reported that PFS (the primary endpoint), although better in patients 
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treated with temsirolimus, was not statistically significant. Overall survival (a secondary 
endpoint) was statistically significant favouring the sorafenib patients.1,9 Interpretation of 
these results cannot be made as the details of the trial have not been published but it may 
provide some evidence of no difference in PFS between a VEGFR inhibitor and an mTOR 
inhibitor. 

2.1.5 Summary of Supplemental Questions  

1. What is the evidence regarding the effectiveness and safety of everolimus in 
mRCC? How do AXIS and RECORD-1 trials compare in terms of study design, 
population, interventions and outcomes?  

Both axitinib and everolimus are indicated as second line treatment in mRCC. They have different 
mechanism of action: Axitinib is a VEGFR inhibitor and everolimus is an mTOR inhibitor.  

The benefits and harms of everolimus were evaluated in a phase 3 trial: RECORD-1 compared 
everolimus to placebo in a randomized double blind controlled trial in 410 patients after failure of 
one or multiple therapies. In AXIS, 723 patients who had progressed after first line therapy were 
randomized to open-label axitinib or sorafenib. Patients enrolled in RECORD-1 were heavily pre-
treated and refractory to treatment. Patients in AXIS had disease progression after first line 
treatment whereas those in RECORD-1 had progression within the last 6 months. Placebo patients 
could cross-over to everolimus in RECORD-1 whereas cross-over was not permitted in AXIS, but 
both axitinib and sorafenib patients could receive subsequent treatment upon disease progression 
or trial discontinuation. The differences in study design, baseline patient characteristics and 
comparators make it challenging to compare effectiveness between the two drugs.  

See section 7.1 for more information. 

2. What are the limitations of conducting an indirect comparison between everolimus and 
axitinib? 

The manufacturer submitted unpublished indirect comparisons of axitinib versus everolimus. An 
indirect comparison provides information in instances where trials have not directly compared the 
specific treatments however the quality standard of evidence development should be maintained. 

Indirect statistical assessments to determine comparative efficacy amongst the two drugs 
were performed using different approaches: a side by side comparison, the Bucher fixed effect 
model, a Bayesian fixed-effect model, and a simulated treatment comparison.2,3 Conclusions 
drawn from such indirect comparisons are not as robust as conclusion based on direct, head-
to-head trial data. Results need to be considered in light of the limitations and uncertainties 
of the various indirect comparison methods. The major limitation of using indirect comparison 
in this review is the dissimilarities between the patient populations of the trials. The 
challenge here is in the interpretation of the manufacturer’s results given the limitations of 
the submitted IC and the resulting difficulty in making conclusions based on the uncertainty of 
those results. A conclusion of ‘similarity’ in treatment effect cannot simply be derived from a 
statistically non-significant finding. In general, the details of the IC presented by the 
submitter were sparse and it was difficult to assess the validity of the findings due to many 
significant issues identified and therefore, no firm conclusion could reasonably be drawn from 
these analyses.  

 

See section 7.2 for more information. 
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2.1.6 Other Considerations  

See Section 4 and Section 5 for a complete summary of patient advocacy group input and Provincial 
Advisory Group (PAG) Input, respectively.  

Patient Advocacy Group Input  

Patient input was provided through a survey conducted by Kidney Cancer Canada. From a 
patient perspective, prolonging PFS and allowing for extended control of their disease (tumor 
shrinkage or stability) are important treatment aspects. Patients are aware that all treatments 
for advanced cancer bear risk and are willing to tolerate moderate to significant side effects 
during their treatment. Currently available second-line treatment options in Canada are not 
suitable for all patients. Axitinib is expected to meet the needs of patients who are not 
suitable for an mTOR inhibitor. Patients with kidney cancer seek choice and flexibility in 
selecting second-line therapy to manage their disease and to maintain their quality of life.  
 

Of the 103 patients who responded to the survey conducted by Kidney Cancer Canada, nine 
patients had received axitinib therapy. Only two of these nine patients were prescribed 
axitinib as second-line therapy. The remainder were first-, third-, fourth-, or fifth-line treated 
patients which is not in line with the Health Canada approved indication. 

PAG Input  

Input on the axitinib review was obtained from seven of the nine provinces (Ministries of 
Health and/or cancer agencies) participating in pCODR. From a PAG perspective, it was noted 
that the relationship between everolimus (current standard for the 2nd line treatment of 
mRCC) and axitinib needs to be explored further since sorafenib is the main comparator in the 
clinical trials for axitinib.  It was also noted that due to axitinib having an oral route of 
administration, it may be easier to implement for provinces; however, it is important to note 
that dose escalations and modifications will be a key factor when considering costs to the 
provinces associated with implementing access to axitinib treatment. As an oral drug, axitinib 
will not add or burden chemotherapy clinic time and will be relatively accessible to patients.   

Other  

Trials of therapies for mRCC have typically excluded cancers of non-clear cell histology. There 
is a possibility that axitinib will be prescribed in these patients despite the lack of evidence.  

 

2.2 Interpretation and Guidance  

Burden of Illness and Need  

Kidney cancer accounts for approximately 3% of all cancers in Canada with approximately 90-95% 
being RCC. An estimated 5600 new cases (all stages) will be diagnosed in 2012 with approximately 
1700 deaths reported, highlighting the unfavourable prognosis of this disease and the need for 
more effective therapy.10 Approximately one quarter of patients with RCC presents with 
metastases at diagnosis and at least one half of all patients will eventually develop advanced 
disease. The estimated five-year survival across all stages is 67% but the prognosis for patients 
with metastatic disease remains poor with only a very few surviving longer than five years. Males 
are more frequently affected with a predominance of 1.8 to 1. Surgery remains the only curative 
treatment option and metastatic patients are generally considered incurable.  
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The management of metastatic RCC has undergone a significant shift in recent years due to 
advances in the understanding of the disease biology which has translated into the development of 
a number of novel targeted therapies. Targeted agents such as the small molecule tyrosine kinase 
inhibitors (sunitinib, sorafenib); the mTOR inhibitors (everolimus and temsirolimus); and the 
monoclonal antibody bevacizumab have shown significant activity in the treatment of this disease.  

First line Setting 

In the first line setting, sunitinib, a TKI targeting VEGF receptor types 1, 2, 3, PDGF receptors 
alpha and beta, c-kit and FLT-3, is considered the standard first line treatment for patients with 
metastatic RCC. In treatment naive patients comparing sunitinib to interferon, sunitinib 
demonstrated a median PFS of 11 months versus 5 months for interferon (P < 0.001); and a median 
overall survival of 26.4 months versus 21.8 months (P = 0.051).11,12  

Newer VEGFR tyrosine kinase inhibitors, such as pazopanib, have also shown clinically significant 
activity in the first line setting based on superior progression-free survival (PFS) benefit compared 
to placebo in treatment-naïve or cytokine-pretreated RCC. Pazopanib has also been recently 
compared to sunitinib in the first line setting and demonstrated to be non-inferior, with a hazard 
ratio for PFS of 1.047. Median PFS was 8.4 months for pazopanib compared to 9.5 months for 
sunitinib. Median overall survival was 28.4 months for pazopanib vs. 29.3 months for sunitinib. 
Pazopanib did have a somewhat better toxicity profile with less hematologic toxicity, hand-foot 
syndrome, peripheral edema, taste alteration, rash and fatigue; although patients treated with 
pazopanib had worse hepatoxicity and weight loss.  

Second line Setting 

In the second line setting where patients have progressed on first-line therapy with tyrosine kinase 
inhibitors, everolimus, an oral mTOR inhibitor is considered standard of care. In a randomized 
Phase III trial, in TKI pre-treated patients, everolimus demonstrated a median PFS of 4.9 months 
versus 1.9 months for placebo, hazard ratio [HR], 0.33; p<0.001, leading to its approval in the 
second line setting.13  

Sorafenib is also considered to be a reasonable treatment option in the second line setting as 
demonstrated in the INTORSECT trial.9 In this trial, patients with an ECOG PS of 0 or 1, and whose 
disease progressed after first-line sunitinib therapy were randomized to receive the mTOR 
inhibitor (temsirolimus) or the VEGFR inhibitor (sorafenib). Median PFS for temsirolimus was 4.28 
months compared to 3.91 months with sorafenib. Median OS for temsirolimus was 12.27 months 
compared to 16.64 months for sorafenib.  

Despite these advances none of the currently available systemic treatment options for metastatic 
RCC (including targeted therapy, immunotherapy, or conventional chemotherapy) is considered 
curative and all of these therapies are associated with various degrees of side effects. It is also 
not clear which patient population may benefit from the specific treatment options available and 
further research in this area is likely needed. Thus there remains an ongoing need for better 
therapy options in the treatment of metastatic RCC, which provide improved efficacy outcomes, 
reduced toxicity profile or both.  

Axitinib 

To date, there have been three Phase II studies of axitinib in advanced RCC, that have suggested 
axitinib has activity in both cytokine-refractory patients (A4061012, A4061035 [Japanese patients 
only]) and sorafenib-refractory (A4061023) patients. Most patients in the A4061023 Phase II Study 
also received prior treatment with sunitinib and/or other agents. Based on the results of these 
Phase II studies, a Phase III randomized, open label, comparative effectiveness study of axitinib 
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versus an active TKI comparator, sorafenib, was conducted. In this Phase III study, advanced RCC 
patients failing only 1 prior line of systemic treatment which included sunitinib, bevacizumab and 
interferon, temsirolimus, or cytokine(s) were randomized to receive either axitinib or sorafenib.  

 

Sorafenib was a reasonable choice for the comparator arm because it had demonstrated activity in 
patients with RCC refractory to sunitinib, bevacizumab, and >1 prior antiangiogenic agent.9,14-16 At 
the time of study initiation, everolimus had not yet been evaluated and was not approved in the 
second line setting. 

 

Effectiveness 

1. In the primary analysis of the AXIS study, a statistically-significant and clinically-meaningful 
improvement in PFS with axitinib compared to sorafenib was observed [median PFS 6.7 vs.4.7 
months, hazard ratio (HR) 0.665, 95% CI: 0.544-0.812, p<0.0001)]. 

2. Pre-specified subgroup analysis of PFS supported the primary analysis, with all hazard ratios 
favoring axitinib regardless of ECOG performance status, prior therapy (with the exception of 
bevacizumab, which is not used in Canada), race, gender, age, MSKCC status, and geographic 
region.  

3. In the subgroup of patients progressing on sunitinib (N=389), which would represent the 
majority of Canadian patients, a statistically-significant and clinically-meaningful change in 
progression free survival was observed in patients treated with axitinib compared to sorafenib 
[PFS 4.8 vs 3.4months with a HR 0.74, 95% CI: 0.573-0.958, p=0.0107 based on 1-sided log-rank 
test stratified by ECOG performance status]. 

4. In the subgroup of patients progressing on a cytokine (N=251), which is infrequently used in 
Canada, a statistically-significant and clinically-meaningful change in progression free survival was 
observed in patients treated with axitinib compared to sorafenib (12.1 vs 6.5months with a HR of 
0.464, 95% CI: 0.318-0.676, p<0.0001 based on a 1-sided log-rank test stratified by ECOG 
performance status). 

5. The ORR (complete response [CR] plus partial response [PR]) favoured axitinib; ORR was 19.4% 
for axitinib vs. 9.4% (1-sided p=0.0001) for sorafenib with a median duration of response of 11 
months (95% CI: 7.4, not estimable) and 10.6 months (95% CI: 8.8, 11.5) for axitinib and sorafenib, 
respectively. It is important to note that axitinib did have an objective response. For patients with 
symptomatic disease, objective responses can lead to symptomatic improvement. In the first line 
setting, objective responses to sunitinib have been correlated with better overall outcomes.12  

6. In this study, OS was a secondary endpoint. Final OS data, based on 425 events is now available 
and is similar between the two arms. The median OS was 20.1 months for axitinib arm and 19.2 
months for sorafenib, stratified HR 0.969 (95% CI: 0.800-1.174) with a p-value of 0.374 based on a 
1-sided log-rank test. Although traditionally considered the endpoint for drug approval, OS is a 
now challenging endpoint in RCC where there are multiple subsequent treatment options after a 
patient comes off trial, which could impact OS. 

Overall AXIS was a well conducted study. Patients were well balanced in terms of demographics 
and disease characteristics and would be generalizable to the Canadian population. The majority 
of patients had received prior sunitinib reflecting not only global practice patterns, but also what 
is done typically across most centres in Canada. Since sunitinib and other regimens are widely 
available this study was conducted as a global study including the US, European Union, and Asia, 
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making the results quite generalizable.8 Sorafenib was a reasonable choice for the comparator 
arm because it had demonstrated activity in patients with RCC refractory to sunitinib, 
bevacizumab, and >1 prior antiangiogenic agent.9,14-16 At the time of study initiation, everolimus 
had not yet been evaluated and was not approved in the second line setting. 

Safety  

Adverse events in the study were consistent with the expected mechanism of action and were 
generally mild or moderate in severity and clinically manageable through the use of dosing 
interruptions, dose reductions, and/or standard medical management. The most common (>20%) 
adverse events observed following treatment with axitinib were diarrhea, hypertension, fatigue, 
decreased appetite, nausea, dysphonia, palmar-plantar erythrodysesthesia syndrome, decreased 
weight , vomiting, asthenia, and constipation. Toxicities related to VEGF pathway inhibition were 
observed with both axitinib and sorafenib. Axitinib had increased incidence of some of these 
effects (e.g., hypertension, dysphonia, and hypothyroidism). Toxicities unrelated to VEGF pathway 
inhibition were reported more frequently in the sorafenib arm (e.g., palmar-plantar 
erythrodysesthesia syndrome, rash and alopecia). Permanent discontinuation of axitinib due to AE 
was infrequent (9.2%). Toxicities such as thromboembolic events, haematological toxicities such 
as thromboembolic events, hemorrhage, RPLS, hypertensive crisis, and gastrointestinal perforation 
were uncommon. 

While the safety profile of axitinib has some similarity to that of sorafenib and other approved 
agents that target the VEGF pathway (based on indirect comparisons), some important differences 
were observed between axitinib and these other agents. Axitinib appears to be associated with a 
lower incidence of skin reactions than sorafenib and sunitinib, a lower incidence of 
myelosuppression than pazopanib and sunitinib, and a lower incidence of liver function test 
abnormalities than pazopanib and sunitinib. By contrast, axitinib appears to be associated with a 
higher incidence of dysphonia than sorafenib and sunitinib, a higher incidence of hypothyroidism 
than sorafenib and pazopanib, and a higher incidence of hypertension than sorafenib. These 
differences are derived in part from axitinib’s greater specificity for VEGFR inhibition than 
approved multi-targeted TKIs. 

 

2.3 Conclusions  

The Clinical Guidance Panel concluded that there is a net overall clinical benefit to axitinib in the 
treatment of patients with refractory metastatic RCC based on the results of the AXIS trial, a 
Phase III, high-quality randomized controlled trial. On the basis of the AXIS trial, the similar 
biology and activity of VEGFR TKIs in the first line setting, and the need to provide metastatic RCC 
patients with effective treatment options, the Panel concluded that all patients receiving any 
VEGFR TKI in the first line setting should be eligible to receive axitinib in the second line setting. 

In making this conclusion, the Clinical Guidance Panel also considered that from a clinical 
perspective: 

• Patients with advanced disease who progress on first line sunitinib or first line 
pazopanib or other first line VEGFR TKI have limited treatment options and a poor 
overall prognosis. The only drug approved in the second line setting is everolimus 
which is not effective in all patients highlighting the need for alternatives in this 
setting.  

• Axitinib has greater efficacy than sorafenib, a multi-targeted TKI in the second line 
setting. This was seen in both the cytokine pre-treated and the TKI/mTOR pre-
treated population subgroups. 



 

pCODR Final Clinical Guidance Report - Axitinib (Inlyta) for metastatic renal cell carcinoma 
pERC Meeting: December 20, 2012; pERC Reconsideration Meeting: February 21, 2013 
© 2013 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    12 

• The improved efficacy was not achieved at the expense of increased toxicity and 
the safety profile of axitinib has been well characterized to ensure that axitinib 
can be administered safely to patients with advanced RCC. 

• Axitinib demonstrates some differences compared with sorafenib; some toxicities 
are more frequent (e.g. hypertension, dysphonia, and hypothyroidism) and some 
toxicities are less frequent (e.g. hand-foot syndrome, rash, and alopecia) for 
axitinib than sorafenib. 

• Although the currently standard second line treatment in Canada is everolimus, 
there are no ongoing or planned direct head to head Phase III trial comparisons of 
axitinib vs. everolimus. At the time the AXIS trial was initiated everolimus was not 
available and sorafenib was considered a reasonable choice for second line. 

• Most Canadian patients receive sunitinib in the first line setting and some are 
beginning to also receive pazopanib. Although cross-study comparisons have 
limitations, in the subset of sunitinib-refractory patients axitinib likely does 
provides a meaningful benefit in comparison to everolimus for patients who have 
progressed on sunitinib. 

• Patients receiving axitinib on the AXIS trial (comparing axitinib to sorafenib) were 
limited to one prior regimen which may or may not have contained a TKI and were 
as a result less heavily pre-treated than patients on the RECORD 1 trial (comparing 
everolimus vs. placebo). As a result patients on the AXIS trial may have had slightly 
better outcomes, the limitations of cross trial comparisons notwithstanding. 

• Results of the INTORSECT study comparing sorafenib to temsirolimus as second line 
treatment reported that PFS was not statistically significant.1 Overall survival was 
statistically significant favouring the sorafenib patients.1 Interpretation of these 
results cannot be made as the details of the trial have not been published but may 
provide some evidence of no difference in PFS between a VEGFR inhibitor and an 
mTOR inhibitor. 
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3  BACKGROUND CLINICAL INFORMATION  
This section was prepared by the pCODR Genitourinary Clinical Guidance Panel. It is not based on a 
systematic review of the relevant literature. 

3.1 Description of the Condition 

Kidney cancer accounts for approximately 3% of all cancers in Canada. In 2012, there were 5600 
new cases and 1,700 deaths due to the disease.10 About 90% of kidney cancers are renal cell 
cancers (RCC), which are genetically and histologically distinctly different from carcinomas arising 
from the renal pelvis which are known as urothelial carcinomas (UC). About 80% of all RCCs are of 
clear-cell histology, whereas 20% are classified as non-clear cell cancers and include papillary, 
sarcomatoid, chromophobe subtypes amongst others.  At presentation 75% of patients with RCC 
will have localized disease (confined to the kidney/extensive growth in the area of the kidney but 
no distant metastases), while about 25% are already metastatic. Of the patients diagnosed with 
localized disease, 30-50% of patients will eventually relapse and metastasize. The most important 
prognostic factor for outcome is tumour stage. Survival rates in localized stages range from 70-90% 
for smaller tumours (stages I and II) but drop significantly to 50-60% for patients with more 
extensive tumours (stage III). Patients with metastatic disease are rarely cured.17  

Metastatic RCC is considered refractory to both conventional cytotoxic chemotherapy and 
conventional radiation therapy. Historically, immunotherapy (cytokines such as interferon or 
interleukin) were the treatment of choice in the metastatic setting although only a small group of 
patients derived meaningful benefit and toxicity was an issue. In the era of immunotherapy, 
median overall survival across all metastatic patients was in the range of 12-14 months.18-20 
Several key prognostic factors have been identified in patients with metastatic disease that can 
divide metastatic patients into a favourable, intermediate or poor risk groups. The most 
commonly used classification for mRCC in the era of immunotherapy was the MSKCC criteria which 
include the presence or absence of five distinct risk factors (performance status, lactate 
dehydrogenase, corrected calcium, hemoglobin, and time from diagnosis to treatment). This 
classification has been used both in routine practice to determine prognosis and as part of the 
eligibility for clinical studies. More recently the Heng criteria which better reflects treatment with 
targeted agents has come into regular use and for the purposes of clinical trials.21-23  

Advances in our understanding of RCC biology and the development of new therapeutic agents 
(targeted therapies / antiangiogenic agents), in particular for the clear-cell subtype of RCC, have 
resulted in the availability of a number of new treatment options for patients with metastatic 
RCC. Clear-cell carcinomas are characterized by the presence of inactivating mutations in the von-
Hippel-Lindau gene. Loss of functional VHL protein results in the activation of pro-angiogenic and 
growth factor pathways via constitutive stabilization of the alpha subunits of a group of 
transcriptionally active proteins called the hypoxia-inducible factors (HIF).24 HIF plays a central 
role in renal tumorigenesis by acting as a transcription factor for genes that are involved in 
angiogenesis, tumor cell proliferation, cell survival and progression, metastatic spread, apoptosis 
and glucose metabolism. The phosphatidylinositol-3 kinase (PI3K)-AKT-mTOR signal transduction 
pathway is also involved in controlling HIF. Elucidation of the VHL/HIF pathway has led to the 
successful evaluation and regulatory approval of agents targeting the VEGF and mTOR pathways.  
Targeted therapies have a distinct mechanism of action, fundamentally different from classic 
chemotherapy and also have a different toxicity profile.  

Over the past few years, the RCC treatment landscape has changed significantly and continues to 
evolve rapidly. While these therapies are active in clear cell RCC, the vast majority of tumours 
eventually become treatment refractory through different, as yet poorly understood, mechanisms. 
To date, there are no curative treatment options for metastatic RCC. 
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3.2 Accepted Clinical Practice 

Surgery with complete removal of the tumour remains the mainstay of therapy in localized or 
locally advanced disease. There is currently no role for adjuvant or neoadjuvant therapy although 
we are currently awaiting the results of a large adjuvant study to better guide practice in this 
setting. 

Until the introduction of targeted therapies, immunotherapy (cytokines) with low dose interferon-
α, low dose interleukin-2 or high dose interleukin-2 represented the standard of care for patients 
with metastatic clear-cell RCC. Although these agents were helpful for a small group of patients, 
the majority of patients derived no benefit or the clinical benefit was very modest and achieved 
at the expense of significant toxicity.11,25,26 Targeted therapies have replaced immunotherapy as 
standard treatment for patients with metastatic disease and today, high-dose interleukin-2 is only 
considered for a highly selected, very small subgroup of patients while low-dose interferon and 
interleukin-2 as single agents are no longer recommended at all.27  

There are currently three different classes of agents, small molecule tyrosine kinase inhibitors 
such as sunitinib or sorafenib, inhibitors of mTOR (mammalian target of rapamycin) such as 
temsirolimus or everolimus and the monoclonal antibody bevacizumab in clinical use for the 
treatment of metastatic clear-cell RCC. All of these agents interfere with the VEGF pathway and 
cell signalling, which plays a crucial role in tumour angiogenesis. Tyrosine kinase inhibitors block 
the intracellular domain of the VEGF receptor, while bevacizumab binds VEGF and mTOR 
inhibitors interfere with mTOR, which is key regulator within cells.  

First Line, Treatment-Naive: 

Sunitinib is an oral tyrosine kinase inhibitor with activity against VEGF receptor types 1, 2, 3, 
PDGF receptors alpha and beta, c-kit and FLT-3. In the pivotal phase III trial in treatment-naive 
patients with metastatic RCC, there was a statistically significant difference in PFS in patients 
treated with sunitinib versus interferon (11 vs. 5 months) with a hazard ratio of 0.42 (P < 0.001). 
In addition, this was the first trial to demonstrate a median overall survival of more than 2 years 
in patients with metastatic RCC. Based on these results sunitinib became the standard first-line 
treatment for mRCC.11 More recently a second tyrosine kinase inhibitor, known as pazopanib has 
been evaluated in a head to head trial known as COMPARZ, against sunitinib, with the final results 
pending. A patient preference study know as PISCES has shown that patients tended to favour 
pazopanib over sunitinib, and should the COMPARZ trial be positive, then pazopanib may become 
the new reference first-line standard. Bevacizumab has also been tested in combination with 
interferon versus interferon alone and showed a significant PFS benefit compared to interferon 
alone. Based on these results the combination has been approved for the treatment of advanced 
RCC in Europe, the US and other countries. The combination has not been filed for approval in 
Canada yet. For poor risk patients (according to the MSKCC criteria) the mTOR inhibitor 
temsirolimus, given intravenously once a week, was tested in a randomized trial against interferon 
and demonstrated superior overall survival outcomes as compared to interferon alone or the 
combination of both drugs. Temsirolimus is considered an acceptable first line treatment option in 
patients with poor risk criteria.28  

Cytokine Refractory 

Sorafenib is another oral tyrosine kinase inhibitor with activity against VEGFR-2, VEGFR-3, PDGF-
beta, Flt-3, RAF-kinase and c-Kit. Based on the results of the TARGET trial, which randomized 
patients after failure of cytokine therapy to either sorafenib or placebo and demonstrated 
superiority in PFS, sorafenib was approved for the treatment of advanced RCC failing cytokines. 
Sorafenib is considered a treatment option in metastatic RCC failing cytokines but its use has 
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substantially decreased due to the decreased use of cytokines and the lack of robust randomized 
data in the first-line treatment naïve setting.29 

Second Line 

In the second line setting where patients have failed first-line therapy with tyrosine kinase 
inhibitors, everolimus, an oral mTOR inhibitor is considered a standard second line treatment.  
Everolimus has demonstrated a significant PFS benefit in a randomized phase III trial which 
compared everolimus to placebo in patients with failure of at least one prior line of tyrosine 
kinase therapy.13  

Table 2. Clinical Data from Pivotal Studies: Sunitinib-Refractory Patients with Metastatic RCC 
 
Approved 
Therapy 

Data Source  Comparator  Median PFS 
(months) 

HR (95% 
CI) 

P-value  ORR 
(%) 

Axitinib  
(Rini et al8) 

Phase 3 randomized 
study –Patients had 
received 1 prior 
systemic therapy - 
subgroup of patients 
who had received 
one prior sunitinib-
containing regimen 
(N=389; 54% of total 
population) 

Sorafenib  4.8  vs. 3.4  0.74 (0.57, 
0.96) 

0.0107 11.3 

Everolimus 
(Motzer et 
al13) 

 Phase 3 randomized 
study (RECORD-1) – 
79% of patients 
received more than 
one prior systemic 
therapy e -subgroup 
who had received 
prior sunitinib-
containing regimen 
(N=184; 44% of total 
population 

Placebo  3.9  vs. 1.8  0.34 (0.23, 
0.51) 

<0.0001  1.8d 

 

Summary 

In the current treatment landscape, sunitinib is considered the reference standard for first-line 
therapy of patients with good or intermediate risk according to the MSKCC classification and 
considered a treatment option for poor risk patients with good performance status. Temsirolimus 
is considered the standard therapy for patients with poor risk criteria. No standard second line 
therapy exists for patients after failure of first-line temsirolimus. Everolimus is considered 
standard second line therapy after failure of first line tyrosine kinase inhibitor therapy. There is 
no standard third or subsequent line therapy. 

The use of tyrosine kinase inhibitors is limited by their toxicity which includes fatigue, hand-foot 
syndrome, hypertension, hypothyroidism, diarrhea, and mucositis as the clinically most relevant. 
Side effect management is an important component in the overall treatment strategy due to the 
lack of randomized trials.  
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In today’s clinical practice, these agents are sequenced, meaning if one line of therapy fails, it is 
replaced by another agent. Eventually almost all patients progress and require a switch to a 
different therapy. The most commonly used standard sequence in Canada consists of sunitinib as 
first-line therapy followed by everolimus as second-line therapy. Combinations of these agents are 
not considered clinically relevant at the present time and for the most part have been shown to 
be associated with intolerable side effects. For patients that develop intolerable side effects to 
everolimus, evidence based clinical guidelines do not already define “intolerance to treatment”. 
As such, intolerance to treatment is usually determined by each oncologist based on his/her own 
clinical experience and discussion with the patient. For example, in instances where patients have 
poor lung function or poorly controlled diabetes, the oncologist may choose to not use everolimus. 
Axitinib is also probably not the best drug for patients with poorly controlled hypertension. A more 
rigid way to define intolerance is to determine if a patient cannot take the Health Canada 
approved dose of 10 mg everolimus per day continuously without breaks or dose reduction. 
However, in the clinical setting treatment dosing and schedule may be modified to allow patients 
to stay on therapy and benefit from the treatment. It is also important to note that there are 
major inter individual variation in patients tolerance for any drug specially with regards to oral 
drugs as absorption can vary significantly between patients. Novel agents, such as axitinib and 
tivozanib are potent VEGF inhibitors that are currently being evaluated in the second line setting 
and beyond where treatment options remain quite limited and offer the hope of better overall 
outcomes in this disease. 

 

3.3 Evidence-Based Considerations for a Funding Population 

The currently available evidence supports the use of axitinib for patients with the following 
criteria: 

• Metastatic or advanced, inoperable renal cell carcinoma  
• Clear cell histology or clear cell component  
• Failure of one prior systemic therapy 

Currently, no clinically useful and reliable biomarkers exist for the prediction of response and/or 
benefit. 

 

3.4 Other Patient Populations in Whom the Drug May Be Used 

Axitinib has not yet been approved for any other indication than advanced RCC anywhere in the 
world. In most jurisdictions, including the US and the European Union axitinib has been approved 
for the treatment of mRCC patients who had previously failed one line of systemic treatment.  
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4  SUMMARY OF PATIENT ADVOCACY GROUP INPUT    
One patient advocacy group, Kidney Cancer Canada, provided input on axitinib for the treatment 
of metastatic renal cell carcinoma (mRCC) and their input is summarized below.  

Kidney Cancer Canada conducted an online survey to gather information about patient and 
caregiver experiences with the drug under review.  The survey contained closed-ended 
questions with scoring options (ten-point rating scale); limited closed-ended questions 
(agree/disagree, yes/no, patient/caregiver) and open-ended questions that allowed for free-
form commentary.  A total of 138 respondents participated in the survey (103 patients and 35 
caregivers).  Patients and caregivers were recruited through the Kidney Cancer Canada 
membership database and through social media networks.  Nine (9) of the patients had direct 
experience with axitinib. Of those who participated in the survey, 89% were Canadian.  A copy 
of the survey was provided to pCODR.  C ited responses are included verbatim to provide 
a deeper insight of the patient and caregiver perspective; cited responses are not 
corrected for spelling or grammar.  

 

From a patient perspective, prolonging progression-free survival and allowing for extended 
control of their disease (tumour shrinkage or stability) are important aspects when consideration 
is given to treatment.  Patients are aware that all treatments for advanced cancer carry risk and 
are willing to tolerate moderate to significant side effects during their treatment.  Current 
available second-line treatment options in Canada are not suitable for all patients.  Axitinib is 
expected to meet the needs of patients who are not suitable for an mTOR inhibitor. Patients with 
kidney cancer seek choice and flexibility in selecting second-line therapy to manage their disease 
and to maintain their quality of life.  

  
Please see below for a summary of specific input received from the patient advocacy group. 

 

4.1 Condition and Current Therapy Information 

4.1.1 Experiences Patients have with Metastatic Renal Cell Carcinoma 

Patients with mRCC can experience many symptoms, including shortness of breath, coughing, 
fatigue, severe abdominal or back pain, or bone pain/fractures often involving the pelvis, 
femur or spine.  There is no cure for mRCC presently; it is a fatal disease with a limited 
number of reimbursed treatment options.  

 

In the first-line setting, new targeted therapies have proven to be successful in shrinking 
tumours and stopping the progression of the cancer for a period of time.  Unfortunately, the 
cancer eventually becomes resistant to first-line treatment. Without second-line treatment 
alternatives, patients face certainty of disease progression including worsening of symptoms 
such as increasing shortness of breath, severe bone pain and fatigue. Depending upon the site 
of worsening metastases, patients may suffer from seizures, spinal compression leading to 
paralysis and painful bone fractures often requiring orthopaedic surgery. 
 
From a patient perspective, quality of life while living with mRCC is an important 
consideration.  In the survey of 138 patients and caregivers, the most frequently reported 
problematic side effects of the disease were: shortness of breath, fatigue, and mobility issues, 
all of which affect a patient’s quality of life.  Patients expressed a desire for choice in second-
line therapy so that they can continue to manage their disease and side effects, as well as to 
maintain their quality of life. 
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Patient input noted that mRCC also affects patients’ families and households. Patients rely 
more on their spouse and/or other family members for support.  This reliance can create 
significant stress on the patient and the whole family leading to anxiety, depression and 
financial hardships.  

“Shortness of breath and pain are the 2 most important aspects to control. Shortness of 
breath contributes to fatigue. After climbing up 10 stairs, walking up a hill or walking long 
distances I am out of breath.”  

“I have recurrent disease stage 4 have been like this since 2003. I do have shortness of breath 
and a cough, pain, fatigue. I control my breath and fatigue, as a part of life.” 

“Fatigue, Pain, mobility and shortness of breath are important for quality of life. Energy is 
needed to fight.” 

“Yes I am able to still work as a  but I notice more fatique [sic] then prior to 
my diagnosis and treatment and surgery” 

***The redaction above has been made by the patient advocacy group providing this input.*** 

4.1.2 Patients’ Experiences with Current Therapy for Metastatic Renal Cell 
Carcinoma  

Everolimus is the solely funded, second-line treatment option. Depending on underlying health 
issues and kidney cancer symptoms, for some patients, the side effects of everolimus could 
have a significant impact on quality of life and daily activities.  Shortness of breath, for 
example, is a common side effect of this type of cancer and the product monograph for 
everolimus lists non-infectious pneumonitis as a clinically significant adverse event.  While 
everolimus may be an appropriate treatment choice for some patients, for those with lung 
impairment, an alternate therapy is necessary. The majority of respondents to the survey 
indicated that, if given a choice of drugs, it was ‘moderately’ to ‘extremely important’ to 
choose drugs based upon each drug’s known side effects with 52.5% who answered this 
question rating their response as ‘extremely important’. 

One of the questions on the survey asked respondents should there be a minimum of two 
funded therapies, how would they rate the importance of flexibility in their choices. A large 
majority of the respondents (83.9% of 93 respondents who answered this question) indicated 
that it was ‘extremely important’ to have this flexibility.  When considering a new therapy, 
82.4% of the 91 respondents who answered the question confirmed that when considering a 
new therapy, having a choice was ‘very important to choose which drug would be better 
suited for me’. 

 
Kidney Cancer Canada states that patients face unnecessary hardships in accessing the only-
available second-line therapy. In some provinces, patients are not eligible for everolimus if 
they have taken pazopanib as a first-line therapy. Any patient who has been prescribed first-
line temsirolimus, another mTOR inhibitor, has no publicly funded access to an VEGF/TKI 
agent. Similarly, patients who have participated in first-line clinical trials with new agents are 
routinely ineligible for second-line therapy in many provinces citing lack of evidence and this 
practice presents a significant barrier to the acceptance of clinical trials by patients.   

 
The following concerns in relation to current experiences with therapy for mRCC were 
expressed by the patient advocacy group: 
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• Difficulties for Some Patients with Current Treatment: Patients feel that the 
current second-line treatment option, everolimus, is not effective for everyone. 
“affinito [sic] caused me to become diabetic caused very high colesterol [sic]” 
 
One caregiver wrote: “She responded so poorly on Afinitor (everolimus) - no disease 
stability, debilitating side effects including pulmonary fibrosis - that her oncologist 
has advised against taking any type of mTOR inhibitor targeted therapy again. She 
responded so well on Sutent (sunitinib) that her oncologist will only consider VEGF 
inhibitor targeted therapies. When Sutent stops responding (it's a "when" not an "if"), 
she will have to consider an alternative VEGF targeted therapy in order to both 
prolong life with quality of life. Having access to a third Health Canada approved 
VEGF inhibitor targeted therapy (i.e. axitinib) gives one more chance at extended life 
with quality of life for a woman in her 50s with stage IV kidney cancer.”  

 
• Lack of Access to Second Line Therapy in General: When compared to other 

Western countries, such as Germany, it appears the percentage of kidney cancer 
patients who receive any second line treatment is significantly lower, conceivably due 
to lack of options.  
 

• Patients Require Expert Oncologists / Drug Navigators to Assist with Access: Kidney 
cancer specialists spend significant time working on reimbursement/access issues for 
their patients. 
“The private insurer was very particular as to how the oncologist prescribed the 
medication.  It took several tries and many phone conversations to get it right.” 
 

• Excludes some Kidney Cancer Patients Due to Rarer histology: Patients with non-
clear cell kidney cancer are limited in their choices of therapy. 
“Because I have a rare type of kidney cancer (Papillary), my oncologist cannot get me 
any of the standard therapies for kidney cancer such as Sutent or Afinitor. We need 
more flexibility!” 
 

• Choice and Access: Patients placed a very high significance on having a choice with 
their oncologists in selecting which drug is better suited for their circumstances.  The 
vast majority of respondents want access to new treatments for kidney cancer. A 
choice in the second-line setting would enable patients and their oncologists to 
individualize treatments plans according to their disease, treatment history and 
contraindications enabling the best possible quality of life. 

 
4.1.3 Impact of Metastatic Renal Cell Carcinoma and Current Therapy on Caregivers 

Patient advocacy group input indicated that the impact of mRCC on caregivers and families is 
significant. Caregivers provide supportive care to the patient in managing adverse side effects, 
providing emotional support and assuming additional unpaid work duties in the home. In 
addition, caregivers of advanced kidney cancer patients suffer from the emotional stress of 
caring for the patient and from financial anxieties related to disability and costs of treatment. 

“If my husband is suffering, then I am suffering. I suffer a great deal from depression and 
anxiety as a result of his diagnosis and ongoing fight for his life. I sometimes take time off of 
work if he is struggling with side effects, or if an emergency comes up (I.e. sudden fever), 
and to accompany him on all tests and appointments.”  
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“My caregiver is concerned about money, thinking we might need our retirement savings 
for drug costs for me if no one will pay. So, our retirement fund is now our cancer drugs 
fund.” 

“in addition to the stress caused by the disease, it has forced my caregiver to increase her 
workload tremendously to make ends meet financially as I was unable to work and - being 
self-employed - with no benefits.” 

 

4.2 Information about the Drug Being Reviewed 

4.2.1 Patient Expectations for and Experiences to Date with Axitinib  

Axitinib offers patients an opportunity for an individualized treatment plan in addition to the 
existing second-line therapy and it may offer patients an enhanced quality of life for an 
extended period of time. 

For patients who anticipate choosing a second-line drug, goals and expectations of second-line 
therapy are to prolong progression-free survival allowing for extended disease control (tumour 
shrinkage or stability) with allowable moderate to significant side effects. When considering a 
new drug treatment, the vast majority (89% of 91 respondents) indicated that it is 
‘extremely important to see an improvement in their cancer’ (tumour shrinkage, tumour 
stability, pain reduction, improved breathing) and many (69.9% of 93 respondents) 
indicated that it was ‘extremely important to realize an improved quality of life’.  
 
When asked about whether it was important to evaluate the average period of the 
expected benefit, survey respondents (70.7% of 92 respondents) placed an extremely high 
degree of importance to this decision. In considering a new therapy, the vast majority of 
(86% of 90 respondents) indicated that they were willing to tolerate a moderate to high 
degree of side effects in the range of 5 to 10, where 10 = ‘significant side effects’.  

 
The following issues relating to patient expectations for and experiences to date with 
axitinib were expressed by the patient advocacy group: 

 
• Gap or Unmet Patient Need in Current Therapy (second-line): Axitinib is expected to 

meet the needs of patients who are not suitable for an mTOR inhibitor (e.g. those 
patients with existing lung impairment/shortness of breath, diabetes, previous 
radiation to the lungs, COPD, or liver toxicity).   
 

• Gap or Unmet Patient Need in Current Therapy based on First-Line Therapy Selection: 
for many patients who have reached a ‘dead-end’ after first-line therapy due to their / 
their oncologist’s selection of therapy in the first-line setting of an mTOR or a clinical trial 
drug. 
 

• Potential Risks Associated With the Drug: Patients are aware that all treatments for 
advanced cancer carry risks.  Axitinib has risks and known side effects. The product 
monograph for axitinib contains a list of clinically significant adverse events.  Axitinib is an 
oral therapy that is not administered in a hospital or cancer care centre that allows the 
patient’s ease of use. The management of side effects may require intervention of health 
care professionals and caregivers similar to other Health Canada approved therapies for 
mRCC. 
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A total of nine (9) respondents had direct experience with axitinib, in which 67% were 
accessing it in either the third, fourth or fifth-line of therapy, two respondents were receiving 
it in the second-line and one person was receiving axitinib in the first-line. Canadian patient 
experience with axitinib was limited in the Phase 3 clinical trial (AXIS) due to a small mRCC 
patient population and competing clinical trials. Some Canadian patients subsequently 
accessed the drug through Health Canada’s Special Access Programme. 

When asked about the side effects experienced with axitinib, respondents mentioned fatigue, 
nausea, diarrhoea and hypertension. In rating the side effects of axitinib, 63% of 8 respondents 
assigned a score of low to moderate (respondents in the range of 1 ‘no side effects at all’ to 4) 
and 37% indicated that the side effects were debilitating (respondents in the range of 8 to 10, 
with one of these respondents (13%) rating the side effects at 10 or ‘debilitating side effects 
that impact daily living’). Of the side effects experienced, respondents indicated 38% were 
willing to accept them, 25% felt that some were acceptable and others were not, one person 
(13%) had an adverse event/discontinued usage and two respondents did not answer directly. 
“Axitinib is a well tolerated drug with manageable side effects. While on this drug you don’t 
feel very toxic and sick. This has a huge impact on your quality of life.” 

   

With respect to the patient’s view of how axitinib is expected to change their long-term 
health and well-being, 75% of the 8 respondents are looking for disease stability or tumour 
reduction in the long term. “My last CT scan after being on Inlyta™ for 72 days showed a 30-
50% decrease in tumor[sic] size. I look at that as being long term health! I hope I can stay on 
this medicine for quite some time.” 

While axitinib has known risks and side effects, 75% of the 8 respondents rated their quality of 
life while taking axitinib gave them moderate to high/normal living (respondents in the range 
of 5 to 8, where 10 = ‘high/normal living’). Further, their overall rating of the axitinib 
experience, in comparison to other drugs taken for kidney cancer, indicated that 75% of 8 
respondents scored a similar moderate to high rating (respondents in the range of 6 to 10, 
where 10 = ‘much better’).  

When asked about the positive and negative impact of axitinib on their kidney cancer, the 9 
responses were quite mixed according to the line of therapy. Three (3) patients indicated that 
the cancer was stable; 2 respondents said that it was too soon to report; 2 respondents did not 
answer the question directly; and 2 patients (both fifth line use) had seen their cancer 
progress/no impact.  

“My last two (2) CT Scans (abs/pelvis/thorax ) were generally fully stable with no interval 
increases and with several areas of tumours reductions and no new mets, This is very 
positive. Only negative effect has been the previously-mentioned hemoptysis bouts and, to 
the extent that the Axitinib may have been, at least in part, responsible for my current case 
of hiccups, that as well.” 

“It needs to be avalable [sic] to patients when doctors, in conjunction with patients, feel this 
is the best rteatment [sic] for an individual patient. Governments need to be much more 
flexible to allowing doctors/patients to determine the proper treatment.” 

“Axitinib is a source of hope, one more targeted therapy that can give prolonged life (with 
the so-important quality of life). These targeted therapies rarely "cure" the patient of kidney 
cancer (from what I understand), but they can extend life in its truest sense: quality of life 
with extra time.” 
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“I would like to be able to sitvdown [sic] with my oncologist and discuss WHICH drug would be 
the best for me.” 

 

4.3 Additional Information 

Kidney Cancer Canada also surveyed 16 medical oncologists from their Medical Advisory Board who 
specialize in treating advanced renal cell carcinoma and have experience with axitinib.  For this 
survey, the patient advocacy group specifically sought input from oncologists on how prescribing 
decisions for second-line treatment are made, key factors that contribute to treatment choice and 
obstacles to best outcomes for their patients. This survey and the summary of results were 
provided to pCODR with the patient advocacy group’s input.  
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5 SUMMARY OF PROVINCIAL ADVISORY GROUP (PAG) INPUT  
The following issues were identified by the Provincial Advisory Group (PAG) as factors that could 
affect the feasibility of implementing a funding recommendation for axitinib (Inlyta) for 
metastatic renal cell carcinoma (mRCC). The Provincial Advisory Group includes representatives 
from provincial cancer agencies and provincial and territorial Ministries of Health participating in 
pCODR. The complete list of PAG members is available on the pCODR website (www.pcodr.ca).  

 

Overall Summary 

Input on the axitinib (Inlyta) review was obtained from seven of the nine provinces (Ministries of 
Health and/or cancer agencies) participating in pCODR. From a PAG perspective, it was noted that 
the relationship between everolimus (current standard for the 2nd line treatment of mRCC) and 
axitinib needs to be explored further since sorafenib is the main comparator in the clinical trials 
for axitinib.  It was also noted that due to axitinib having an oral route of administration, it may 
be easier to implement for provinces; however, it is important to note that dose escalations and 
modifications will be a key factor when considering costs to the provinces associated with 
implementing axitinib. As an oral drug, axitinib will not add or burden chemo chair time and will 
be relatively accessible to patients.   

Please see below for more detailed PAG input on individual parameters. 

 

5.1 Factors Related to Comparators 

The current standard of care in the second line treatment of metastatic renal cell carcinoma is everolimus. 
The key trial for axitinib compares it to sorafenib which may act as a barrier to understanding its relative 
place in therapy; however, if cytokines are used in 1st line, sorafenib is a recognized 2nd line comparator for 
treating mRCC. PAG noted that provinces who fund everolimus as second line agent after first line sunitinib 
treatment will benefit if axitinib has a different adverse effect profile than everolimus.  In the absence of 
direct head to head efficacy and safety data, it would be helpful if pERC could advise on comparative 
clinical and cost effectiveness benefits between everolimus and axitinib.   
 
The magnitude of benefit seen with axitinib appears to be greater in patients treated with prior cytokines 
than in patients treated with prior sunitinib.  PAG identified that this will also challenge axitinib’s place in 
therapy. The primary study for axitinib uses 1st line therapies either no longer used (cytokines) or not used 
at all (bevacizumab). PAG also commented that for provinces like Ontario, where sorafenib is funded as the 
second line therapy after cytokine treatment, the trial will be of significance.  

 

5.2 Factors Related to Patient Population 

PAG noted that the main enabler that will be important in implementing axitinib would be the 
small population of patients that require the therapy.  
 
However, PAG identified “indication creep” as the most common barrier that could affect 
implementation.  Clinicians may decide to use axitinib as third line, or first line. Although the 
Health Canada indication is for the treatment of patients with metastatic renal cell carcinoma 
(RCC) of clear histology after failure of prior systemic therapy with either a cytokine or the 
VEGFR-TKI sunitinib, there is an ongoing phase III study examining use in first line which may 
exacerbate the “indication creep” barrier to implementation. 
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5.3 Factors Related to Accessibility  

PAG identified that due to axitinib being an oral drug it will generally be more easily accessed by 
patients. In some jurisdictions however, oral medications are not covered in the same way as 
intravenous cancer medications, which may limit accessibility.  For these jurisdictions, patients 
would first require an application to their pharmacare program, and these programs can be 
associated with co-payments and deductibles, which may cause financial burden on patients.  The 
other coverage options in those jurisdictions which fund oral and intravenous cancer medications 
differently are: private insurance coverage or full out-of- pocket expenditure. 
 

5.4 Factors Related to Dosing 

PAG noted that axitinib can be delivered in less central and rural areas, which may mean that 
patients could potentially mistake their dosing regimens.  The dosing of axitinib is twice a day 
(BID) whereas its comparator, everolimus, is once daily; therefore, pill burden and adherence 
need to be considered.  Also, PAG identified dose titration as a potential problem since both 1mg 
and 5mg tablets might be needed by patients.  There may need to be dose modifications for drug 
interactions and tolerability.  
 
Drug wastage at time of dose modification may occur.  The main study allowed subjects to 
escalate the dose beyond the recommended 5mg to 7mg and then 10mg.  As such, since the final 
product monograph only specifies 5mg BID as the recommended dose with dose increase or 
reduction based on individual safety and tolerability, if the budget impact / cost-effectiveness 
analysis only focus on 5mg, the escalated dose would not be accounted for in the real or potential 
budget impact or cost effectiveness if the product is funded.  

 

5.5 Factors Related to Implementation Costs 

PAG identified that axitinib as an oral therapy will not add or burden chemo chair utililization 
since both first and second line comparators are orally administered.  However, drug interaction 
monitoring could act as a barrier to implementation with respect to ensuring adequate health care 
professional resources and time to support optimal therapy.  
 
There is a potential for sequential use for axitinib and everolimus (or vice versa) and this poses a 
barrier to implementation in the absence of evidence to support this possible practice.  

 

 5.6 Other Factors  

PAG identified the need for a treatment algorithm as many new agents are being developed for the 
treatment of renal cell cancer. 
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6.2.2 Literature Search Methods 

The literature search was performed by the pCODR Methods Team using the search strategy 
provided in Appendix A.  

Published literature was identified by searching the following bibliographic databases: MEDLINE 
(1946- ) with in-process records & daily updates via Ovid; EMBASE (1980- ) via Ovid; The Cochrane 
Central Register of Controlled Trials (2012, Issue 11) via Wiley; and PubMed. The search strategy 
was comprised of both controlled vocabulary, such as the National Library of Medicine’s MeSH 
(Medical Subject Headings), and keywords. The main search concept was axitinib (Inlyta).  

No filters were applied to limit the retrieval by study type. Where possible, retrieval was limited 
to the human population. Retrieval was not limited by publication year or language. 

The search is considered up to date as of December 3, 2012.  

Grey literature (literature that is not commercially published) was identified by searching the 
websites of regulatory agencies (Food and Drug Administration and European Medicines Agency), 
clinical trial registries (U.S. National Institutes of Health – clinicatrials.gov and Ontario Institute 
for Cancer Research – Ontario Cancer Trials) and relevant conference abstracts.  Searches of 
conference abstracts of the American Society of Clinical Oncology (ASCO) and the European 
Society for Medical Oncology (ESMO) were limited to the last five years. Searches were 
supplemented by reviewing the bibliographies of key papers and through contacts with the Clinical 
Guidance Panel. In addition, the manufacturer of the drug was contacted for information as 
required by the pCODR Review Team. 

6.2.3 Study Selection 

One member of the pCODR Methods Team selected studies for inclusion in the review according to 
the predetermined protocol. All articles considered potentially relevant were acquired from 
library sources. Two members of the pCODR Methods Team independently made the final selection 
of studies to be included in the review and differences were resolved through discussion. 

Included and excluded studies (with reasons for exclusion) are identified in section 6.3.1. 

6.2.4 Quality Assessment  

Assessment of study bias was performed by one member of the pCODR Methods Team with input 
provided by the Clinical Guidance Panel and other members of the pCODR Review Team.  SIGN-50 
Checklists were applied as a minimum standard. Additional limitations and sources of bias were 
identified by the pCODR Review Team. 

6.2.5 Data Analysis 

No additional data analyses were conducted as part of the pCODR review.  

6.2.6 Writing of the Review Report 

This report was written by the Methods Team, the Clinical Guidance Panel and the pCODR 
Secretariat:   

• The Methods Team wrote a systematic review of the evidence and summaries of 
evidence for supplemental questions. 

• The pCODR Clinical Guidance Panel wrote a summary of background clinical 
information and the interpretation of the systematic review. The Panel provided 
guidance and developed conclusions on the net overall clinical benefit of the drug.  
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• The pCODR Secretariat wrote summaries of the input provided by patient advocacy 
groups and by the Provincial Advisory Group (PAG). 
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6.3.2 Summary of Included Studies 

6.3.2.1 Detailed Trial Characteristics 

Table 2: Summary of Trial Characteristics of the Included Study3,8 

Trial Design Inclusion Criteria Intervention and 
Comparator Trial Outcomes 

AXIS3,8 
 
175 centres in 22 
countries 
 
September 15, 2008 to 
July 23, 2010 (data cut-
off August 31, 2010) 
 
Phase 3 RCT, open-
label, active control 
 
n=723 randomized 
n=714 treated 
 
Funded by Pfizer Inc. 
 
 
 
 
 
 

Patients ≥ 18 years with 
histologically or 
cytologically confirmed 
renal cell carcinoma 
with a clear cell 
component and 
evidence of metastatic 
disease 
 
≥ 1 measurable target 
lesion documented 
radiographically  and 
RECIST-defined 
progressive disease 
after one previous 
systemic first-line 
regimen (sunitinib, 
bevacizumab + 
interferon-α, 
temsirolimus, or 
cytokine-based) 
 
ECOG PS ≤ 1 
 
Life expectancy ≥ 12 
weeks 

axitinib 5 mg orally 
twice daily with food 
versus sorafenib 400 mg 
orally twice daily 
without food 
 
axitinib dose could be 
increased to a 
maximum of 10 mg 
twice daily in the 
absence of > grade 2 
AEs or decreased to a 
minimum of 2 mg twice 
daily if needed 
 
sorafenib dose could be 
decreased to a 
minimum of 400 mg 
every other day if AEs 
 
no cross-over permitted 

Primary 
 
Progression-free 
survival (IRC assessed) 
 
Secondary 
 
Progression-free 
survival (investigator 
assessed) 
 
Overall survival 
 
Objective response rate 
 
Duration of response 
 
Time to deterioration 
(composite endpoint of 
death, progression, and 
a decrease in FKSI) 
 
Patient reported 
outcomes (FKSI, FKSI-
DRS) 
 
Safety 

AEs=adverse events; ECOG PS=Eastern Cooperative Oncology Group performance status; 
FKSI=Functional Assessment of Cancer Therapy Kidney Symptom Index; FKSI-DRS=Functional 
Assessment of Cancer Therapy Kidney Symptom Index Disease-Related Symptoms; IRC=independent 
radiology committee; RECIST=Response Evaluation Criteria in Solid Tumours; RCT=randomized 
controlled trial 

 

a) Trials 

One multicentre phase 3 randomized controlled trial (study AXIS) was included in this review.3,8 
The trial was conducted in 175 centres in 22 countries and was manufacturer-sponsored.  

The trial included patients with histologically or cytologically confirmed renal cell carcinoma with 
a clear cell component with evidence of metastatic disease. Additional eligibility criteria included 
at least one measurable target lesion documented radiologically, RECIST-defined progressive 
disease and 2 weeks or more since one previous systemic first-line regimen with a sunitinib-based, 
temsirolimus-based, or cytokine-based regimen, or 4 weeks or more with a bevacizumab plus 
interferon-α-based regimen. Patients were further required to have an ECOG performance status 
of 0 or 1, a life expectancy of 12 weeks or more, and adequate renal, hepatic and haematological 
organ functions. Patients were ineligible to enter the study if they had prior treatment with more 
than one systemic first line regimen, treatment with neoadjuvant or adjuvant systemic therapy, 
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major surgery < 4 weeks prior to starting study treatment, or radiation therapy < 2 weeks prior to 
starting study treatment. Further exclusion criteria included: history of malignancy other than 
RCC; use of drugs known to affect cytochrome P450; HIV/ AIDS; CNS metastasis; uncontrolled 
hypertension; myocardial infarction, uncontrolled angina, congestive heart failure, or 
cerebrovascular accident within the previous 12 months; and deep vein thrombosis or pulmonary 
embolism within the previous 6 months. 

Patient enrolment started on September 15, 2008 and ended July 23, 2010. The data cut-off date 
was August 31, 2010. An initial target sample size of 540 patients was calculated based on 90% 
power to demonstrate a 40% improvement in PFS using a one-sided, stratified log-rank test with a 
significance level of 0.025. It was further assumed that sorafenib-treated patients would have a 
median PFS of 5 months compared to a median of 7 months for axitinib-treated patients, with an 
enrolment period of 18 months. The initial sample size was later increased to 650 patients 
because no drop-outs (prior to progression) had been assumed in the original sample size 
calculations. The amended protocol (November 16, 2009) assumed a 25% drop-out rate at 18 
months. The required number of PFS events remained unchanged at 409 events.45 

The sample size also provided adequate power for overall survival with an estimated 417 events 
using a log-rank test with a significance level of 0.025 and power of 80% to detect a difference. 
Lan-DeMets/ O’Brien-Fleming methodologies were used to account for multiple overall survival 
analyses. Accordingly, the alpha for the interim overall survival analysis (cut-off of August 31, 
2010) was 0.002 and the alpha for the final analysis (November 1, 2011) was 0.0244.37  

Other secondary endpoints were tested at a significance level of 0.025 but no adjustments were 
made for multiple testing or comparisons. 

Trial procedures for randomization and allocation concealment were considered adequate. 
Allocation to treatment was done randomly using a web-enable centralized registration system. 

b) Populations 

Patients were randomized in a 1:1 ratio to receive open-label axitinib (n=361) or open-label 
sorafenib (n=362). The randomization was stratified by ECOG performance status (0 or 1) and by 
type of previous treatment. Median age was 61 years (range 20 to 82). The study population 
comprised mostly of men (72%) and patients were predominantly white (76%). The median time 
since metastatic diagnosis was 59 weeks (range 1 to 752 weeks) for the axitinib group and 62 
weeks (range 1 to 883 weeks) for the sorafenib group. Almost all patients had a nephrectomy 
(>90%).  Approximately 64% and 10% of patients were classified in the intermediate and poor risk 
sub-groups according to the Heng et al. risk factors respectively. Approximately 44% of patients 
had an ECOG performance status of 1. Stage IV cancer was reported in 89% of patients, with lung 
metastases in >75% of patients. Prior therapy with sunitinib, cytokines, bevacizumab, or 
temsirolimus was received by 387 (54%), 251 (35%), 60 (8%) and 25 (3%) patients respectively.  

c) Interventions 

Axitinib was started at a dose of 5 mg administered orally twice daily with food. Patients 
tolerating the starting dose for at least 2 weeks (i.e., not experiencing adverse events above 
grade 2; maintaining a blood pressure of 150/90 mmHg or less or not receiving an antihypertensive 
agent) could have their dose increased to 7 mg twice daily. Using the same criteria, patients could 
have their dose subsequently increased to 10 mg twice daily. Conversely, axitinib could be 
reduced to 3 mg twice daily or 2 mg twice daily as required in the presence of grade 3(non-
hematologic) toxicity.  
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Sorafenib patients received an initial dose of 400 mg orally without food twice daily. In the 
presence of toxicity, the dose could be decreased to 400 mg orally once daily, and then to 400 mg 
every other day if required.  

Patients were treated until progression of disease, occurrence of unacceptable toxicities, death, 
or withdrawal of consent. Cross-over between study drugs was not permitted. Patients were 
eligible for continued treatment as assigned at randomization beyond disease progression. 
Patients were also eligible for subsequent systemic therapies at physicians’ discretion (Table 3). 

Table 3: Most Commonly Used Follow-up Systemic Therapy in Patients who 
Discontinued Study Treatment (November 1, 2011)46 
Subsequent therapy, % Axitinib (n=320) Sorafenib (n=332) 
Any systemic therapy 54 57 
>1 systemic therapy 26 27 
everolimus 35 34 
sorafenib 6 8 
temsirolimus/ sirolimus 6 10 
bevacizumab 5 8 
sunitinib 12 16 
pazopanib 6 8 
 

d) Patient Disposition  

A total of 723 patients were randomized and included in the full analysis (Table 4). Nine patients 
did not receive treatment after randomization (5 due to protocol violation, 3 refused treatment, 
and 1 patient's health deteriorated)3, and thus the safety population (i.e., patients receiving at 
least one dose of study medication) included 359 and 355 axitinib and sorafenib patients 
respectively. 

Table 4: Number of Patients8 

 Axitinib Sorafenib 

Randomized 361 362 

Received treatment 359 355 

Full analysis 361 362 

Safety analysis  359 355 

Still receiving treatment at end of trial (%) 138 (38) 99 (28) 

Discontinued treatment (%) 
• Disease progression or relapse 
• Adverse event 
• Protocol violation 
• Patient discontinued treatment (not due to adverse events) 
• Global deterioration of health status 
• Death 
• Lost to follow-up 
• Other 

221 (61) 
• 160 (44) 
• 22 (6) 
• 4 (1) 
• 10 (3) 
• 9 (3) 
• 12 (3) 
• 1 (<1) 
• 3 (1) 

256 (71) 
• 180 (50) 
• 33 (9) 
• 2 (1) 
• 7 (2) 
• 9 (3) 
• 13 (4) 
• 3 (1) 
• 9 (3) 
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At data cut-off (August 31, 2010), 221 (61%) axitinib and 256 (71%) sorafenib patients had 
discontinued treatment (Table 4). The most common reasons for treatment discontinuation were 
disease progression (44% and 50% of axitinib and sorafenib patients respectively), adverse events 
(6% and 9% of axitinib and sorafenib patients respectively), and death (3% and 4% of axitinib and 
sorafenib patients respectively).  

e) Limitations/Sources of Bias 

• AXIS was funded by Pfizer Inc. 
 

• RECORD-1 data (which compared everolimus to placebo) were presented at the American 
Society of Clinical Oncology (ASCO) in June 2008, three months before the start of AXIS.47 
Although it had not yet been approved for use as second line therapy in mRCC at the start of 
AXIS, everolimus (Afinitor) would have been a more appropriate comparator to axitinib. 
Therefore, there is no evidence as to the relative effectiveness of axitinib compared to 
everolimus. Which of these two agents should be used first as second line therapy cannot be 
established based on evidence. Information on everolimus is provided in the supplemental 
issues section. 
 

• Patients and investigators were not blinded to study treatment (open-label design) to 
facilitate dose adjustments. This type of study design may limit the interpretation of the 
results reported for patient outcomes (symptom improvements and quality of life).  
 

• The actual sample size was 723 patients, higher than the estimated 650 patients. The higher 
than required sample size was due to patients already at the screening stage when the 650th 
patient was enrolled.45  Enrollment at the Japanese centers was also extended to meet 
regulatory requirements for submission. The final number of PFS events was 402 at data cut-
off which is lower but close to the required 409 events.37 
 

• PFS is a surrogate outcome for overall survival in patients with advanced RCC who receive 
targeted therapies. An association between PFS and overall survival has been reported based 
on observational data.48  
 

• There were no statistical adjustments of the level of significance to account for multiple 
secondary end points and therefore P values are not interpretable for secondary end-points 
other than overall survival. Similarly, no statistical adjustments were made to account for 
sub-group analyses including the pre-specified sub-group analyses and therefore these are 
considered exploratory.37 
 

• There was discordance between the independent radiology committee and investigators in 
24% of the patient population as to whether a PFS event occurred or not. This may be due to 
choosing different lesions as target lesions and investigators may have had additional clinical 
information to assess PFS. Similarly, the total event discordance rate was 23% between 
radiologists.36 

 
• The results of overall survival may have been confounded by subsequent therapies 

administered to patients who discontinued the trial. 
 

• The majority of axitinib-treated patients in AXIS required dosage adjustments. It would 
appear that the correct dosing for axitinib has yet to be defined. Toward this end, an on-
going trial is evaluating the benefits and harms of dose titration (increase) of axitinib in 200 
patients with mRCC.49 
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• The results of AXIS are generalizable to patients with mRCC who have failed first line 
treatment with sunitinib or a cytokine. However, it is still unclear whether axitinib is the best 
treatment choice post- sunitinib progression because most PFS benefit came from the sub-
group with prior cytokine therapy. Hence, results should be considered in light of the fact 
that cytokines are used infrequently given that other less toxic therapeutic choices are 
available. Moreover, sunitinib, sorafenib, and axitinib work through the same pathway 
(VEGFR inhibition) to inhibit angiogenesis, although axitinib has higher affinity and selectivity 
to the receptors.50   
 

• There is no evidence for the use of axitinib as first line treatment or for the use of axitinib in 
non-clear cell mRCC.  
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6.3.2.2 Detailed Outcome Data and Summary of Outcomes 

Table 5: Summary of Key Outcomes 

EFFICACY (ITT; blinded independent radiology committee) 

Outcome Study group Median Months (95%CI) HR (95% CI) P value 

Overall survival 
Axitinib 

Sorafenib 

20.1 (16.6, 23.4) 

19.2 (17.4, 22.3) 
0.97 (0.8, 

1.2) 0.37 

Progression-free  
survival 

Axitinib 

Sorafenib 

6.7 (6.3, 8.6) 

4.7 (4.6, 5.6) 
0.67 (0.5, 

0.8) <0.0001 

Outcome Study group n/N  % (95% CI)  

Partial tumour 
response* 

Axitinib 

Sorafenib 

70/361 

34/362 

19.4 (15.4, 23.9) 

9.4 (6.6, 12.9) 

PATIENT REPORTED OUTCOMES 

Outcome Study group Number of patients in 
analysis Mean Scores 

FKSI-15 Axitinib 

Sorafenib 

361 

362 
42.21 

41.86 
HARM  

Outcome Study group n/N % 

Fatal SAE Axitinib 

Sorafenib 

31/ 359 

23/ 355 

9 

7 

SAE Axitinib 

Sorafenib 

106/ 359 

110/ 355 

30 

31 

AE Axitinib 

Sorafenib 

325/ 359 

336/ 355 

91 

95 

WDAE Axitinib 

Sorafenib 

22/ 359 

33/ 355 

6 

9 

AE=adverse events; CI=confidence interval; CR=complete response; HR=hazard ratio; 
ITT=intention to treat; NR=not reported; PR=partial response; SAE=serious adverse events 
WDAE=withdrawal due to adverse events  

*No complete response reported in either arm 
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Efficacy Outcomes 

Overall Survival 

Overall survival was a secondary end point defined as the time from randomization to the time of 
death due to any cause. In the absence of death, the data was censored at the last date the 
patient was known to be alive. Patients without data after randomization had their data censored 
at the date of randomization.  

The final overall survival analysis was obtained from the FDA Statistical Review (page 25)37. It 
showed no statistically significant difference between axitinib and sorafenib (Table 6).37  

Table 6: Overall Survival (final analysis November 1, 2011)37 
 Axitinib (n=361) Sorafenib (n=362) P value 
Deaths, n (%) 211 (58) 214 (59)  
 
Overall survival (95% CI) 

• median, months* 20.1 (16.6, 23.4) 19.2 (17.4, 22.3)  
• HR†  0.97 (0.8, 1.2) 0.37‡ 

CI=confidence interval; HR=hazard ratio 
*Kaplan-Meier estimate 
†based on stratified Cox model for ECOG performance status and prior therapy factors 
‡based on one-sided log-rank test, stratified by ECOG PS and prior therapy, and not adjusted for 
interim analysis 
 

Progression-free Survival 

Progression-free survival based on a blinded independent radiology committee assessment was the 
primary end point. Progression-free survival based on investigator assessment was a secondary end 
point. 

Progression-free survival was defined as the time from randomization to first documentation of 
objective tumour progression or death due to any cause while on study. Data was censored for 
patients who were alive and did not experience disease progression during the trial, who missed 
two or more consecutive tumour assessments before disease progression or death, who started 
another type of anti-tumour treatment before documented disease progression, or who had at 
least one disease assessment and discontinued treatment without disease progression or death. 
Data was censored at randomization in patients lacking an evaluation of their disease at baseline 
or in those without an evaluation of tumour response after randomization unless death occurred 
prior to the first planned assessment. 

The progression-free survival hazard ratio of axitinib over sorafenib using a stratified Cox model 
for ECOG performance status and prior therapy factors was 0.67 (95% CI: 0.55, 0.81). The 
difference in median PFS between the two treatment groups was 2 months.3  
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Table 7: Progression-free Survival (independent radiology committee; final analysis November 
15, 2010)3 
 Axitinib (n=361) Sorafenib (n=362) P value 
Patients with events, n (%) 192 (53) 210 (58)  

• objective progression 180 (94) 200 (95)  
• death without progression 12 (6) 10 (5)  

    
PFS (95% CI) 

• median, months* 6.7 (6.3, 8.6) 4.7 (4.6, 5.6)  
• HR†  0.67 (0.54, 0.81) <0.0001‡ 

CI=confidence interval; HR=hazard ratio; PFS=progression-free survival 
*Kaplan-Meier estimate 
†based on stratified Cox model for ECOG performance status and prior therapy factors 
‡based on one-sided log-rank test, stratified by ECOG PS and prior therapy 
 

Figure 2: Kaplan-Meier Curve of Progression-free Survival (independent radiology committee)3 

 

Progression-free survival hazard ratio based on investigator assessment was similar to that 
obtained with the independent radiology committee assessment (data not shown). 
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Sub-group Analyses of Progression-free Survival  

The relative effectiveness of axitinib and sorafenib for PFS was explored in a number of sub-
groups (Table 8 and Figure 3). As shown in Table 8, cytokine pre-treated patients may have a 
better PFS response and much less so in the sunitinib pre-treated patients. However, these 
findings are considered exploratory because no adjustments were made in Type I error rate for 
multiple subgroups analyses.36  

Table 8: Progression-free Survival by Previous Therapy (ITT, independent radiology 
committee)8 

Previous therapy Stratified estimated median PFS, months 
(95% CI) HR (95% CI) 

Cytokines Axitinib (n=126) Sorafenib (n=125) 0.46 (0.32, 0.68) 12.1 (10.1, 13.9) 6.5 (6.3, 8.3) 

Sunitinib Axitinib (n=194) Sorafenib (n=195) 0.74 (0.57, 0.96) 4.8 (4.5, 6.4) 3.4 (2.8, 4.7) 

Bevacizumab Axitinib (n=29) Sorafenib (n=30) 1.15 (0.57, 2.32) 4.2 (2.8, 6.5) 4.7 (2.8, 6.7) 

Temsirolimus Axitinib (n=12) Sorafenib (n=12) 0.51 (0.14, 1.87) 10.1 (1.5, 10.2) 5.3 (1.5, 10.1) 
CI=confidence interval; HR=hazard ratio; ITT=intention to treat; PFS=progression-free  survival 
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Figure 3: Cox Proportional Hazard Analysis of Progression-free Survival (independent radiology 
committee)3 

 

Tumour Response 

Tumour response was a secondary end point. Tumour assessments were done at screening, every 6 
weeks for the first 12 weeks, then every 8 weeks, and at the final visit. 

Objective response rate was defined as the percentage of patients with confirmed complete 
response or confirmed partial response according to RECIST criteria. A third-party blinded review 
of radiographic images was performed retrospectively by an independent radiology committee. 
Two independent reviewers read the scans. Differences between the two reviewers were resolved 
by a third reviewer. Patients without a radiographic tumour re-evaluation or those who died, 
progressed, or dropped out of the trial for any reason before reaching a complete response or a 
partial response were counted as non-responders. A patient who met the criteria of a partial 
responder and then became a confirmed complete responder was assigned as a complete 
responder. 
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The objective response rate as determined by a blinded independent radiology committee was 70 
patients (19%, 95% CI: 15%, 24%) for axitinib and 34 patients (9%, 95% CI: 7%, 13%) for sorafenib 
(risk ratio=2.1, 95% CI: 1.4, 3.0). All were partial responses as there were no complete responders. 
The median duration of response was 11 months (95% CI: 7.4, not estimable) for axitinib and 10.6 
months (95% CI: 8.8, 11.5) for sorafenib.3 

Exposure to Study Medication and Dosing Regimen Modifications 

Patients’ exposure to treatment is provided in Tables 9 and 10.3 Patients received axitinib for a 
median duration of 186 days (range 1 to 670) and sorafenib for 141 days (range 1 to 609). More 
than 75% of study patients required a dose interruption mostly due to adverse events (Table 9). A 
total of 24% of axitinib-treated patients required a dose reduction from the initial 10 mg dosing. 
Seventy-one patients (20%) had their axitinib dose escalated then reduced. A total of 139 (39%) of 
patients treated with axitinib remained on the initial dose of 5 mg twice daily throughout the 
study (Table 10). 

Table 9: Exposure to Treatment3 
 Axitinib 

(n=359) 
Sorafenib 
(n=355) 

Median days on drug (min, max) 186 (1, 670) 141 (1, 609) 
Patients with dose interruptions*, n (%) 276 (77) 285 (80) 
Patients with dose increase**, n (%) 132 (37) na 
Median daily dose administered (min, max) 9.9 mg (4.4, 19.4) 774 mg (400, 800) 
max=maximum; mg=milligram; min=minimum; na=not applicable; sd=standard deviation 
*temporary treatment discontinuation, for example one missed dose would count as a dose 
interruption.45 
**for axitinib, patients who had their total daily dose prescribed above 10 mg (5 mg twice daily) 
for 2 or more consecutive doses at any time during the study 
 

Table 10: Axitinib Dose Escalations and Reductions36 
Dose, n (%) Axitinib, n=359 
< 6 mg 30 (8) 
6-8 mg 58 (16) 
10 mg 139 (39) 
12-14 mg 60 (17) 
20 mg 71 (20) 
 
Patients escalated then reduced 71 (20) 
 

Patient Reported Outcomes 

Symptom improvements and quality of life were measured using the Fact-Kidney Symptom Index 
(FKSI). The FKSI includes 15 questions and a 9-question subscale (FKSI-Disease Related Symptoms) 
that measures symptoms of advanced RCC (lack of energy, pain, weight loss, fatigue, shortness of 
breath etc.). No difference in the overall estimated mean FKSI-15 scores between the two drugs 
over time was reported.3 
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Harms Outcomes 

Toxicity was assessed based on the National Cancer Institute’s Common Terminology Criteria for 
Adverse Events (CTCAE), version 3.0. The assessment of adverse events was conducted up to 28 
days after the last dose.  

Table 11: Summary of Harm3 
Number of Patients (%) Axitinib (n=359) Sorafenib (n=355) 
Patients with AEs (all grades)* 325 (91) 336 (95) 
Patients with SAEs (fatal and non-fatal)** 106 (30) 110 (31) 
SAEs (fatal)† 31 (9) 23 (7) 
WDAEs‡  22 (6) 33 (9) 
AEs=adverse events; SAEs=serious adverse events; WDAEs=withdrawals due to adverse events 
*treatment-related all causality AEs 
**all causality 
†all causality 
‡ from patient disposition (excludes death) at data cut-off 
 

Adverse Events 

Adverse events were defined as any untoward medical occurrence in a patient during the study, 
whether or not considered to have a causal relationship to the treatment. 

The incidence of treatment-related AEs was similar to those of all-causality. Details are provided 
in Table 12.3 The frequency and severity of adverse events were similar between both drugs.3 A 
high incidence of diarrhea (>50% both drugs), hypertension (39% for axitinib and 29% for sorafenib) 
and fatigue (35% for axitinib and 26% for sorafenib) was seen with both drugs. Nausea (29% vs. 
18%) and dysphonia (28% vs. 12%) were more frequent with axitinib whereas hand-foot syndrome 
(51% vs. 27%) and rash (31% vs. 12%) were more frequent with sorafenib. 

Serious Adverse Events (Fatal and Non-fatal) 

A serious adverse event was defined as any adverse event at any dose that resulted in death, was 
life-threatening, required hospitalization or prolongation of hospitalization, resulted in a 
persistent or significant disability or incapacity, or resulted in congenital anomaly or birth defect. 

All causality fatal adverse events and non-fatal serious adverse events were of similar incidence in 
both treatment arms (~30% each group) as reported in Table 13.3 Nine patients reported 
dehydration in the axitinib arm. Seven patients reported diarrhea and five patients each reported 
pyrexia, pulmonary embolism, dyspnea, and pneumonia. This compared to six sorafenib patients 
who suffered from anemia and five sorafenib patients each who suffered from diarrhea, dyspnea, 
pneumonia, and pain.  

Fatal Serious Adverse Events 

All causality fatal adverse events were seen in 31 (9%) axitinib patients compared to 23 (7%) 
sorafenib patients (Table 14).3 
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Table 12: Treatment-related All Causality Adverse Events Most Commonly Reported (≥5% of 
Subjects)3 

 

AE=adverse event 

aMedDRA version 13.1 coding dictionary applied; bGrade 3+ includes Grades 3, 4 and 5; All Grades 
include Grades 1 to 5 
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Table 13: Serious Adverse Events (All Causality/ Treatment-related) Summarized for ≥4 
Events3 

 
aMedDRA version 13.1 coding dictionary applied 

 

Table 14: Fatal Serious Adverse Events (All Causality/ Treatment-related) Summarized for ≥4 
Events3 

 
aMedDRA version 13.1 coding dictionary applied 
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6.4 Ongoing Trials  

Two phase 2 and one phase 3 RCTs identified through trial registries and materials provided 
by the Submitter met the inclusion criteria for this review: AGILE 1046,49 AGILE 1051,51 and 
NCT 01441414.52 Key design aspects are reported below (Table 15). 

Table 15: On-going Axitinib Randomized Controlled Trials in mRCC 

Trial  Design Population Intervention Comparators Outcomes 

Phase 2: Axitinib with or without dose titration in patients with kidney cancer49 

Objective: Axitinib dose titration (giving a higher dose of the drug above its standard starting 
dose) among certain patients may improve the response to treatment  

NCT00835978 

AGILE 1046 

Completion 
date: 
January 2013 

DB  

N=200 

Treatment 
naïve 

Axitinib 5 mg 
orally twice 
daily (open 
label) + 
axitinib dose 
titration 
(blinded) 

Randomized: 
Axitinib 5 mg 
orally twice 
daily (open 
label) + 
placebo dose 
titration 
(blinded) 

Non-
randomized: 
Axitinib 5 mg 
orally twice 
daily (open 
label)  

Primary: 

ORR 

Secondary: 

PFS 

OS 

Safety 

Response 
duration 

PCK 

Phase 2: CVX-060 in combination with axitinib in patients with previously treated 
metastatic renal cell carcinoma52  

Objective: To evaluate CVX-060* in combination with axitinib in patients that have received 
one prior systemic regiment for mRCC versus axitinib alone 

NCT01441414 

Completion 
date: 
December 
2013 

open-
label 

N=165 

Part 1: 
patients with 
1-3 prior 
systemic 
therapy;  

Part 2: 
patients with 
1 prior VEGF-
directed 
therapy 

Axitinib 5 mg 
orally twice 
daily 

Axitinib + CVX-
060 15 mg/ kg/ 
week IV  

Primary: 

Part 1: Safety 

Part 2: PFS 

Secondary: 

Safety 

ORR 

Duration of 
response 

PCK 
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Phase 3: Axitinib for the treatment of metastatic renal cell cancer51  

Objective: To demonstrate that axitinib is superior to sorafenib in delaying tumour 
progression in patients with mRCC  

NCT00920816 

AGILE 1051 

Completion 
date: July 
2014 

open-
label 

N=492 

Treatment-
naïve or after 
failure of 
first-line 
sunitinib or a 
cytokine 

Axitinib 5 mg 
orally twice 
daily 

Sorafenib 400 
mg orally twice 
daily 

Primary: 

PFS 

Secondary: 

OS 

ORR 

Safety 

Duration of 
response 

Patient 
reported 
outcomes 

DB=double blind; IV=intravenous; ORR=overall response rate; OS=overall survival; 
PCK=pharmacokinetics; PFS=progression free survival; VEGF=vascular endothelial growth 
factor 

*CVX-060 is a monoclonal antibody 
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7 SUPPLEMENTAL  
The following supplemental questions were identified during the development of the review 
protocol as relevant to the pCODR review of axitinib (Inlyta) in mRCC:  

• Comparison of AXIS and RECORD-1 studies 
• Critical appraisal of an indirect comparison of axitinib and everolimus 

Topics considered in this section are provided as supporting information. The information has not 
been systematically reviewed.  

 

7.1 Trial Comparison of AXIS and RECORD-1 

Both axitinib and everolimus are indicated as second line treatment in advanced/ metastatic renal 
cell carcinoma (mRCC). They have different mechanism of action: Axitinib inhibits vascular 
endothelial growth factor (VEGF) receptors 1, 2, and 3 which are implicated in pathologic 
angiogenesis, tumour growth and metastatic progression of cancer.3,50 Everolimus is a mammalian 
target of rapamycin (mTOR) inhibitor that binds to FKBP-12, an intracellular protein, and forms a 
complex that inhibits the mTOR serine-threonine kinase.53  These drugs have not been compared 
in a head to head trial and thus their comparative effectiveness is unknown. The manufacturer 
conducted an unpublished indirect comparison of axitinib versus everolimus. The indirect 
comparison was used as the basis for the manufacturer-submitted pharmacoeconomic evaluation. 
The robustness of the indirect comparison rests on whether or not the trial populations and study 
designs are similar. 

7.1.1 Objective 
This supplemental issue will provide information on AXIS and RECORD-1 highlighting the 
differences between the two trials and how this may affect the interpretation of the results of the 
indirect comparison. AXIS is the trial under review in this report.3,8 RECORD-1 is a pivotal trial 
comparing everolimus and placebo in patients with mRCC.13,53 

7.1.2 Findings 
The data presented is based on published evidence for RECORD-113,53 which makes the appraisal of 
the trial more challenging because of the lack of details provided in the published material.  

As shown in the Tables below, there are differences between AXIS and RECORD-1. Patients in AXIS 
had to have progressed on first line treatment whereas those in RECORD-1 had disease progression 
within 6 months of stopping treatment (Table 16). 

A greater percentage of patients in AXIS had a poor prognosis (33%) compared to those in RECORD-
1 (15%), although those with an intermediate/ favourable prognosis were comparable in both trials 
(Tables 17 and 18). 

Table 16: Study Design  
AXIS8 RECORD-153 

Inclusion Criteria 
mRCC, clear-cell mRCC, clear-cell 
Presence of measurable disease (as per RECIST) Presence of measurable disease (as per RECIST) 
RECIST-defined progressive disease Progression ≤6 months of stopping sunitinib, 

sorafenib, or both 
2 weeks or more since the end of one previous Previous therapy with bevacizumab, 
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Table 16: Study Design  
AXIS8 RECORD-153 

Inclusion Criteria 
first line regimen with sunitinib, temsirolimus 
or a cytokine or: 
4 weeks or more since the end of 
bevacizumab+interferon-α therapy 

interleukin-2, or interferon-α permitted 

ECOG ≤1 Karnofsky PS 70% 
Life expectancy of ≥ 12 weeks  
Exclusion Criteria 
History of malignancy other than RCC Receiving chemotherapy, immunotherapy, 

radiotherapy or who have received these ≤4 
weeks prior to randomization 

Use or anticipated use of a drug that affects 
cytochrome P450 

Previous therapy with an mTOR inhibitor 

CNS metastasis Untreated CNS metastases 
Uncontrolled hypertension  
MI, uncontrolled angina, CHF, or 
cerebrovascular accident within previous 12 
months 

Uncontrolled medical conditions (unstable 
angina pectoris, symptomatic CHF, recent MI, 
diabetes) 

DVT or PE within previous 6 months  
HIV/ AIDs  
Stratification factors 
ECOG performance status (0 vs. 1) MSKCC prognostic score (favourable vs. 

intermediate vs. poor) 
Previous treatment (sunitinib, cytokine, 
temsirolimus or bevacizumab+interferon-α) 

Previous VEGFR inhibitor (one vs. two) 

Intervention 
2nd line treatment ≥2nd line treatment 
Randomized 1:1 to axitinib 5 mg tablets twice 
daily (dose may be increased to 10 mg twice 
daily or decreased to 4 mg per day as required) 
or to sorafenib 400 mg tablets twice daily (dose 
may be decreased to 400 mg daily). n=723 

Randomized 2:1 to everolimus 2 x 5 mg tablets 
daily; dose may be decreased to 5 mg in case of 
AEs or placebo 2 tablets daily, identical to 
study drug. Each group received BSC; n=410 

Open-label Double blind 
Treatment discontinuation 
Treatment discontinued if disease progression, 
occurrence of unacceptable toxic effects, 
death, or withdrawal of patient consent 

Treatment discontinued if disease progression, 
unacceptable toxicity, death, or other reasons 

Cross-over 
Not permitted Patients receiving placebo could cross-over to 

receive open-label everolimus 
Primary End Point 
Progression free survival assessed by a blinded 
independent central review (time from 
randomisation to the first documentation of 
disease progression  or death due to any cause) 

Progression free survival assessed by a blinded 
independent central review (time from 
randomisation to the first documentation of 
disease progression  or death due to any cause) 

Secondary End Points 
Progression free survival assessed by the 
investigator, safety, objective tumour response, 
overall survival, disease-related symptoms, QoL 

Safety, objective tumour response, overall 
survival, disease-related symptoms, QoL 
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Table 16: Study Design  
AXIS8 RECORD-153 

Inclusion Criteria 
AEs=adverse events; BSC=best supportive care; CHF=congestive heart failure; CNS=central 
nervous system; DVT=deep vein thrombosis; ECOG=Eastern Cooperative Oncology group; 
MI=myocardial infarction; mRCC=metastatic renal cell carcinoma; MSKCC=Memorial Sloan-
Kettering Cancer Centre; mTOR=mammalian target of rapamycin; PE=pulmonary embolism; 
PF=performance status; QoL=quality of life; RECIST=Response Evaluation Criteria in Solid Tumours 

 

Table 17: Baseline Characteristics of Patients in AXIS3,8 

  Axitinib n=361 Sorafenib 

n=362 

Median age, y (range) 61 (20-82) 61 (22-80) 

Male gender, n (%) 265 (73) 258 (71) 

Common sites of metastases, n (%) 

lymph nodes 209 (58) 203 (56) 

lung 274 (76) 292 (81) 

bone 119 (33) 107 (30) 

liver 102 (28) 103 (29) 

other 139 (39) 130 (36) 

Number of disease sites, n (%) 

 n/r n/r 

MSKCC prognostic score, n (%) 

favourable 100 (28) 101 (28) 

intermediate 134 (37) 130 (36) 

poor 118 (33) 120 (33) 

missing 9 (2) 11 (3) 

ECOG performance status, n (%)                                                               

0 195 (54) 200 (55) 

1 162 (45) 160 (44) 

>1 1 (<1%) 0 
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Table 17: Baseline Characteristics of Patients in AXIS3,8 

  Axitinib n=361 Sorafenib 

n=362 

Karnofsky performance status 

 n/r n/r 

Previous treatment 

VEGFR inhibitors   

-sunitinib  194 (54) 195 (54) 

-sorafenib  n/a n/a 

-both n/a n/a 

Interferon-α  
126 (35) 125 (35) 

Interleukin-2  

Temsirolimus 12 (3) 12 (3) 

Bevacizumab  29 (8) 30 (8) 

Previous surgery (nephrectomy) 327 (91) 331 (92) 

Previous radiotherapy  75 (21) 73 (20) 

ECOG=Eastern Cooperative Oncology group; MSKCC=Memorial Sloan Kettering Cancer Center; 
n/a=not applicable; n/r= not reported; VEGFR=vascular endothelial growth factor receptor 
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Table 18: Baseline Characteristics of Patients in RECORD-153 

  Everolimus n=272 Placebo 

n=138 

Median age, y (range) 61(27-85) 60 (29-79) 

Male gender, n (%) 212 (78) 105 (76) 

Common sites of metastases, n (%) 

lymph nodes 203 (75) 98 (71) 

lung 199 (73) 112 (81) 

bone 100 (37) 43 (31) 

liver 94 (35) 49 (36) 

Number of disease sites, n (%) 

1 26 (10) 14 (10) 

2 67 (25) 35 (25) 

3 87 (32) 41 (30) 

≥4 88 (32) 45 (33) 

MSKCC prognostic score, n (%) 

favourable 79 (29) 39 (28) 

intermediate 153 (56) 78 (57) 

poor 40 (15) 21 (15) 

Karnofsky performance status, n (%)                                                               

100 75 (28)  40 (29) 

 90 98 (36) 53 (38) 

 80 70 (26)  30 (22) 

 70 28 (10)  15 (11) 

missing 1 (<1%) 0 

ECOG performance status, n (%)                                                               

 n/r n/r 

Previous treatment 
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Table 18: Baseline Characteristics of Patients in RECORD-153 

  Everolimus n=272 Placebo 

n=138 

VEGFR inhibitors   

-sunitinib only 124 (46)  60 (43) 

-sorafenib only 77 (28)  42 (30) 

-both 71 (26)  36 (26) 

Interferon  138 (51)  72 (52) 

Interleukin-2  60 (22)  33 (24) 

Chemotherapy  36 (13)  22 (16) 

Bevacizumab  24 (9)  14 (10) 

Previous surgery (nephrectomy) 262 (96)  131 (95) 

Previous radiotherapy  83 (31)  38 (28) 

ECOG=Eastern Cooperative Oncology group; MSKCC=Memorial Sloan Kettering Cancer Center; 
n/a=not available; n/r= not reported; VEGFR=vascular endothelial growth factor receptor 
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In RECORD-1, all patients had received past treatment with either sunitinib or sorafenib. A total of 
26% patients had received both. More than 70% of patients had received previous cytokine therapy 
(Table 18). The sequence of treatments is not reported in the publication of RECORD-1. But we 
can see that everolimus was not a true second line treatment for all patients. Patients had 
received multiple treatments before being enrolled in RECORD-1 and this may point to a group of 
patients being more refractory to treatment.  

Everolimus was compared to placebo in a double-blinded fashion. Placebo-treated patients were 
permitted to cross-over to everolimus in case of disease progression which would impact the 
results for overall survival in favour of the placebo group. Axitinib was compared to an active 
comparator with no cross-over permitted. Post progression or after trial discontinuation, axitinib 
patients could receive subsequent treatment (for example everolimus) which would affect overall 
survival results. 

Table 19: Drug Exposure in AXIS3,8 
 Axitinib 

 n=361 
Sorafenib 

 n=362 
Duration of exposure: Median days (min, max) 186 (1, 670) 141 (1, 609) 
Patients with dose interruptions, n (%) 276 (77) 285 (80) 
Patients with dose increase*, n (%) 132 (37) n/a 
 
Discontinued treatment (%) 

• Disease progression or relapse 
• Adverse event 
• Protocol violation 
• Patient discontinued treatment (not due to 

adverse events) 
• Global deterioration of health status 
• Death 
• Lost to follow-up 
• Other 

221 (61) 
• 160 (44) 
• 22 (6) 
• 4 (1) 
• 10 (3) 

 
• 9 (3) 
• 12 (3) 
• 1 (<1) 
• 3 (1) 

256 (71) 
• 180 (50) 
• 33 (9) 
• 2 (1) 
• 7 (2) 

 
• 9 (3) 
• 13 (4) 
• 3 (1) 
• 9 (3) 

max=maximum; min=minimum; n/a=not applicable 
*for axitinib, patients who had their total daily dose prescribed above 10 mg (5 mg twice daily) for 
2 or more consecutive doses at any time during the study 

 

Table 20: Drug Exposure in RECORD-113,53 
 Everolimus 

 n=272 
Placebo 
n=138 

Duration of exposure: Median days (min, max) 141 (19, 451) 60 (21,195) 
Patients with at least one dose interruption, n (%) 104 (38) 15 (11) 
Patients with dose increase, n (%) n/a n/a 
Patients with at least one dose reduction, n (%) 19 (7) 1 (1) 
 
Discontinued treatment (%) 

• Disease progression or relapse 
• Adverse event 
• Protocol violation 
• Withdrawal of consent 
• Global deterioration of health status 
• Death 

202 (74) 
• 137 (69) 
• 36 (13) 
• 2 (<1) 
• 13 (5) 
• 0 
• 7 (3) 

133 (96) 
• 124 (90) 
• 2 (1) 
• 1 (<1) 
• 2 (1)  
• 0 
• 4 (3) 
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Table 20: Drug Exposure in RECORD-113,53 
 Everolimus 

 n=272 
Placebo 
n=138 

• Lost to follow-up 
• Other 

• 4 (1) 
• 3 (1) 

• 0 
• 0 

max=maximum; min=minimum; n/a=not applicable 
 

Dose interruptions were more frequent with axitinib (Tables 19 and 20); however it may be 
challenging to give interpretation to this finding because definitions for dose interruptions for 
RECORD-1 were not available. A total of 37% of axitinib-treated patients required dose increases.  

At final analysis, everolimus had a median PFS of 4.9 months (95% CI: 4.0 to 5.5 months) compared 
to 1.9 months (95% CI: 1.8 to 1.9) for the placebo group (HR 0.33, 95% CI: 0.25 to 0.43) by central 
radiology review.  

Harm 

In both studies, toxicity was assessed based on the National Cancer Institute’s Common 
Terminology Criteria for Adverse Events (CTCAE), version 3.0. 

The proportion of patients who discontinued treatment due to adverse events was lower with 
axitinib (6%) in AXIS compared with everolimus (13%) in RECORD-1 (Tables 19 and 20).  

In AXIS, the most frequent adverse events related to axitinib treatment were diarrhea (51.3%), 
hypertension (39.3%), fatigue (34.8%), decreased appetite (28.4%), nausea (28.7%) and dysphonia 
(28.1%); the most common adverse event of grade 3 or higher were hypertension (15.6%), diarrhea 
(10%) and fatigue (9.7%). The rates of all-cause adverse events in the axitinib arm were slightly 
higher than that of the treatment-related adverse events in this study.3  

In RECORD-1, the most common adverse events reported in the everolimus group were stomatitis 
(44%), infections (37%), asthenia (33%), fatigue (31%), diarrhea (30%) and cough (30%). They were 
mostly grade 1 or 2. Grade 3 or higher adverse events were rare: stomatitis ~5%, infections 10%, 
asthenia ~4%, and fatigue 5%. 

Table 21 presents the harm profiles of the two drugs. 

Table 21: AE profiles in the AXIS and RECORD-1 studies 
 Axitinib 

 n=359 
Everolimus 

 n=274 
All-cause AE (treatment-
related and not treatment-
related), n (%) 

342 (95)  NR 

Most common AEs (all grades) • Diarrhea (55%) 
• Hypertension (40%) 
• Fatigue (39%) 
• Decreased appetite (34%) 
• Nausea (32%) 
• Dysphonia (31) 

 

• Stomatitis (44%) 
• Infections (37%)  
• Asthenia (33%)  
• Fatigue (31%) 
• Diarrhea (30%) 
• Cough (30%) 

 
AE=adverse event; NR=not reported 
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7.1.3 Summary  
Evidence from a direct, head-to-head trial comparing axitinib and everolimus is required to 
provide more compelling evidence regarding the relative effectiveness between the two drugs. 

Although there were some similarities in study design, the patients enrolled in RECORD-1 were 
heavily pre-treated and refractory to treatment. Patients in AXIS had disease progression after 
first line treatment whereas those in RECORD-1 had progression within the last 6 months. The 
confounding in overall survival (one cohort could cross-over, the other could receive subsequent 
treatment) and the differences in baseline patient characteristics make it challenging to conduct 
any kind of comparison. 

There are differences in the study drug toxicity profiles: hypertension was a common adverse 
event in axitinib-treated patients but not frequently reported in everolimus-treated patients; 
infection (all cause) was a concern in everolimus-treated patients but not common in axitinib-
treated patients. Grade 3 toxicities or higher were more prevalent with axitinib. 

  

7.2 Critical Appraisal of an Indirect Comparison of Axitinib with 
Everolimus 

The manufacturer submitted an unpublished indirect comparison of axitinib versus 
everolimus.3,43,44 An indirect comparison provides information in instances where trials have not 
directly compared the specific treatments.  

7.2.1 Objective 

Indirect statistical assessments for efficacy amongst the two drugs were performed using different 
approaches: a side by side comparison, the Bucher fixed effect model, a Bayesian fixed-effect 
model, and a simulated treatment comparison.  A critical appraisal of the different methods of 
indirect comparison is presented here. 

7.2.2 Findings 

1) Side by side comparison 
Side by side comparison is an unadjusted (also called naïve) method of comparison. It may be used 
as an initial step to compare effectiveness but is not a statistically valid method. 

 
2) Bucher method 

The Bucher method is an adjusted (also called anchored) indirect comparison approach that uses 
aggregate data. The effect measure comparing two treatments within a randomized controlled 
trial is used rather than the individual results for each treatment group, which partially maintains 
the strength of randomization.54 The indirect comparison is based on the paired comparison of the 
direct estimates of the drugs against a common comparator and as such, this method assumes 
independence between pairwise comparisons. One assumption of this model is that the relative 
efficacy of a treatment is similar in all trials included in the indirect comparison.  

The comparison was made possible through the link between control groups in the AXIS and 
RECORD-1 trials (Figure 4). The missing link between control groups (placebo and sorafenib) was 
established from the TARGET trial.55 The strength of evidence from this indirect comparison is low 
due to imprecision (insufficient statistical power) and dissimilarities between trials and patient 
populations (see Bayesian method below). 
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Figure 4: Network diagram for second line studies3 

  

3) Bayesian method 
The Bayesian method is a more complex method that may be used when the relevant trials have 
multiple treatments. It involves using prior probability distribution (prior belief about possible 
values of parameters which are sometimes arbitrary) to obtain a posterior probability distribution 
of the parameters which could be interpreted in terms of probabilities (% probability that 
treatment A results in a better response than treatment B). It can also derive summary measures 
for parameters and a credible interval (CrI).56,57 

Three assumptions of comparability need to be considered in network meta-analysis: homogeneity 
(trials are estimating a common treatment effect or study-specific treatment effects are 
distributed around a common value); similarity in covariates that may act as treatment effect 
modifiers (such as patient characteristics, interventions, settings, length of follow-up, and 
outcomes measured – an indirect comparison cannot adjust for imbalances in patient 
characteristics); and consistency (indirect evidence is consistent with direct evidence).56-58   

The manufacturer acknowledges that the Bayesian method in this case is not scientifically robust. 
The disparity between studies (AXIS and RECORD-1) in terms of effect modifiers and in study 
design would affect our confidence in the results of the analysis:  
 

• Patients in AXIS had to have progressed on first line treatment whereas those in RECORD-1 
had disease progression within 6 months of stopping treatment. 

• A greater percentage of patients in AXIS had a poor prognosis (33%) compared to those in 
RECORD-1 (15%), although proportion of patients with an intermediate/ favourable 
prognosis were comparable in both trials.  

• In RECORD-1, all patients had received past treatment with either sunitinib or sorafenib. A 
total of 26% patients had received both. More than 70% of patients had received previous 
cytokine therapy. The sequence of treatments is not reported in the publication of RECORD-
1. But we can see that everolimus was not a true second line treatment for all patients. 
Patients had had multiple treatments before being enrolled in RECORD-1 and this may point 
to a group of patients being more refractory to treatment. 

• Everolimus was compared to placebo in a double-blinded fashion. Placebo-treated patients 
were permitted to cross-over to everolimus in case of disease progression which would 
impact the results for overall survival in favour of the placebo group. Axitinib was 
compared to an active comparator with no cross-over permitted. After trial 
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discontinuation, axitinib patients could receive subsequent treatment which would affect 
overall survival. 

 

Assumptions inherent to Bayesian indirect treatment comparison method cannot be met and hence 
the strength of evidence from this indirect comparison is low. 

Table 22: PFS in Patients Pre-treated with Sunitinib using the Bucher and 
Bayesian Fixed-effect Models2,3 

Treatment 

Bucher fixed-effect model Bayesian fixed-effect 
model 

HR 95% CI Median 
HR 95% CrI 

Axitinib vs. Everolimus   –    –  

CI=confidence interval; CrI=credible interval; HR=hazard ratio; ITT=intention to 
treat; PFS=progression free survival  

(Non-disclosable information was used in this pCODR Guidance Report and the manufacturer 
requested this information not be disclosed pursuant to the pCODR Disclosure of Information 
Guidelines. This information will remain redacted until notification by manufacturer that it can 
be publicly disclosed). 

 
 
 
 
 
 
 
 
 
 
 
 

(Non-disclosable information was used in this pCODR Guidance Report and the manufacturer 
requested this information not be disclosed pursuant to the pCODR Disclosure of Information 
Guidelines. This information will remain redacted until notification by manufacturer that it can 
be publicly disclosed). 

 
4) Simulated treatment comparison 

Simulated treatment comparison (STC) uses a missing data imputation technique (using 
simulation) to explore what results might likely look like if some ‘index trial’ (in this case AXIS) 
had hypothetically also enrolled patients to receive another treatment (in this case everolimus).  
It is based on equations that generate predictions of outcomes with both treatments and 
calculates effect measures.59 At least one trial for each of the interventions being compared must 
be available. Although the trials may not be identical, they must have similar relevant aspects 
such as design, patient characteristics and end points. Individual patient data is required for the 

Table 23: Overall Survival After Any  First Line Treatment using the Bucher and 
Bayesian Fixed-effect Models (intention to treat)2,3 

Treatment 

Bucher fixed-effect 
model 

Bayesian fixed-effect 
model 

HR 95% CI Median 
HR 95% CrI 

Axitinib vs. Everolimus   –    –  

CI=confidence interval; CrI=credible interval; HR=hazard ratio 
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model, and a simulated treatment comparison.  Conclusions drawn from such indirect comparisons 
are not as robust as conclusion based on direct, head-to-head trial data. All four methods have 
serious limitations which need to be considered when interpreting the results. 
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8 ABOUT THIS DOCUMENT  
This Clinical Guidance Report was prepared by the pCODR Genitourinary Clinical Guidance Panel 
and supported by the pCODR Methods Team. This document is intended to advise the pCODR 
Expert Review Committee (pERC) regarding the clinical evidence available axitinib (Inlyta) in 
metastatic renal cell carcinoma. Issues regarding resource implications are beyond the scope of 
this report and are addressed by the relevant pCODR Economic Guidance Report.  Details of the 
pCODR review process can be found on the pCODR website (www.pcodr.ca).    

pCODR considers it essential that pERC recommendations be based on information that can be 
publicly disclosed. Information included in the Clinical Guidance Report was handled in 
accordance with the pCODR Disclosure of Information Guidelines. The manufacturer, as the 
primary data owner, did not agree to the disclosure of some clinical information, which was 
provided to pERC for their deliberations, and this information has been redacted in this publicly 
available Guidance Report. 

This Final Clinical Guidance Report is publicly posted at the same time that a pERC Final 
Recommendation is issued. The Final Clinical Guidance Report supersedes the Initial Clinical 
Guidance Report. Note that no revision was made in between posting of the Initial and Final 
Clinical Guidance Reports. 

The Genitourinary Clinical Guidance Panel is comprised of three medical oncologists. The panel 
members were selected by the pCODR secretariat, as outlined in the pCODR 
Nomination/Application Information Package, which is available on the pCODR website 
(www.pcodr.ca).  Final selection of the Clinical Guidance Panels was made by the pERC Chair in 
consultation with the pCODR Executive Director. The Panel and the pCODR Methods Team are 
editorially independent of the provincial and territorial Ministries of Health and the provincial 
cancer agencies.   
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APPENDIX A: LITERATURE SEARCH STRATEGY  

See section 6.2.2 for more details on literature search methods. 
 
1. Literature search via OVID platform 
 
Embase 1980-present  (oemezd) Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations, 
Ovid MEDLINE (R) Daily and Ovid MEDLINE (R) (pmez) 
 

# Searches Results 

1 (axitinib* or Inlyta* or AG-013736 or AG013736 or AG-13736 or AG13736).ti,ot,ab,sh,rn,hw,nm. 1592  

2 319460-85-0.rn,nm. 1218  

3 or/1-2 1592  

4 3 use pmez 218  

5 *axitinib/ 153  

6 (axitinib* or Inlyta* or AG-013736 or AG013736 or AG-13736 or AG13736).ti,ab. 502  

7 or/5-6 523  

8 7 use oemezd 336  

9 4 or 8 554  

10 exp animals/ 34803090  

11 exp animal experimentation/ or exp animal experiment/ 1662016  

12 exp models animal/ 1056396  

13 nonhuman/ 3955681  

14 exp vertebrate/ or exp vertebrates/ 33900138  

15 or/10-14 35959502  

16 exp humans/ 26801421  

17 exp human experimentation/ or exp human experiment/ 318454  
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Search terms: (axitinib OR Inlyta)  

 
Conference abstracts: 
 

American Society of Clinical Oncology (ASCO) 
http://www.asco.org/ 
 
European Society for Medical Oncology (ESMO) 
http://www.esmo.org/ 

Search terms:  (axitinib OR Inlyta) AND (renal OR kidney)/ last 5 years 
(2008-2012) 
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