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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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INQUIRIES  

Inquiries and correspondence about the pan-Canadian Oncology Drug Review (pCODR) should 
be directed to:  
 
pan-Canadian Oncology Drug Review 

154 University Avenue, Suite 300  
Toronto, ON  
M5H 3Y9 
  
Telephone:  613-226-2553  
Toll Free:  1-866-988-1444  
Fax:   1-866-662-1778  
Email:   info@pcodr.ca  

Website:  www.cadth.ca/pcodr  
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RE Random-effects 
RECIST Response Evaluation Criteria in Solid Tumors  
QLQ-PR25 Quality of Life Questionnaire-Prostate 25 module 
HRQoL 
SAE  

Health-related quality of life  
Serious adverse event 

SD Standard deviation 
SIGN Scottish Intercollegiate Guidelines Network 
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UK United Kingdom 
US  United States of America 
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 GUIDANCE IN BRIEF  

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 enzalutamide (Xtandi) for non-
metastatic castration resistant prostate cancer. 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 CADTH website (www.cadth.ca/pcodr).  

This Clinical Guidance is based on: a systematic review of the literature regarding enzalutamide 
(Xtandi) for non-metastatic castration resistant prostate cancer conducted by the Genitourinary 
Clinical Guidance Panel (CGP) and the pCODR Methods Team; input from patient advocacy groups; 
input from the Provincial Advisory Group; input from Registered Clinicians; 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. A 
background Clinical Information provided by the CGP, a summary of submitted Patient Advocacy 
Group Input on enzalutamide (Xtandi) for non-metastatic castration resistant prostate cancer, a 
summary of submitted Provincial Advisory Group Input on enzalutamide (Xtandi) for non-
metastatic castration resistant prostate cancer, and a summary of submitted Registered Clinician 
Input on enzalutamide (Xtandi) for non-metastatic castration resistant prostate cancer, are 
provided in Sections 2, 3, 4, and 5 respectively. 

1.1 Introduction 

The purpose of this review is to evaluate the efficacy and safety of enzalutamide (Xtandi) in 
combination with androgen deprivation therapy (ADT) compared with ADT alone in men with high-
risk non-metastatic castrate resistant prostate cancer (nmCRPC).  

Enzalutamide is a next-generation androgen receptor inhibitor that binds to the ligand-binding 
domain of the androgen receptor, which prevents the synthesis of androgens; a mechanism that is 
distinct from the first generation anti-androgens. Enzalutamide has been issued marketing 
authorization without conditions for the treatment of patients with nmCRPC. The Health Canada 
Product Monograph (PM) also notes that enzalutamide has not been studied in patients with 
nmCRPC at low risk of developing metastatic disease. The benefit and risk profile in these patients 
is unknown. 

Note that the Health Canada indication differs slightly from the pCODR reimbursement criteria, in 

that the Health Canada PM does not specify ‘high-risk’ nmCRPC in its indication. According to the 

evidence submitted to pCODR, high-risk is defined as prostate-specific antigen doubling time PSA 

DT≤ 10 months, during continuous ADT. 

The recommended dose of enzalutamide (Xtandi) is 160 mg (four 40 mg tablets) administered 
orally once daily (with or without food). If a patient experiences ≥ Grade 3 toxicity or an 
intolerable side effect, withhold dosing for one week or until symptoms improve to ≤ Grade 2, 
then resume at the same or a reduced dose (120 mg or 80 mg), if warranted. 

The PM states that enzalutamide (Xtandi) is for use in patients who are maintaining treatment 
with a gonadotropin-releasing hormone (GnRH) analogue or who have had previously undergone 
surgical castration. Patients started on enzalutamide who are receiving a GnRH analogue should 
continue to receive a GnRH analogue.  
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1.2 Key Results and Interpretation  

1.2.1 Systematic Review Evidence 

One randomized controlled trial (RCT) met the selection criteria of this review. The PROSPER study was a 
phase 3, multinational, double-blind, placebo-controlled, RCT conducted to assess the efficacy 
and safety of enzalutamide in combination with ADT for the treatment of patients with nmCRPC (N 
= 1401). Eligible patients were randomized 2:1 to enzalutamide (160 mg per day) or matching 
placebo. Randomization was conducted using an interactive voice/web response service (IXRS) and 
was stratified by the following factors: prostate-specific antigen (PSA) doubling-time (<6 months 
versus ≥6 months) and baseline use of a bone-targeting agent (yes versus no). 
 
To be eligible for enrollment in PROSPER, patients had to be at least 18 years of age with 
histologically or cytologically confirmed adenocarcinoma of the prostate that was castration-
resistant, defined as three PSA rises at least one week apart with the last PSA more than 2 ng/mL; 
have a PSA doubling time less than or equal to 10 months, during continuous ADT. Patients could 
have no prior or present evidence of metastatic disease as assessed by computed tomography (CT) 
or magnetic resonance imaging (MRI) for soft tissue disease and whole-body radionuclide bone 
scan for bone disease. They were required to have a testosterone level of less than 50 ng/dL and 
an Eastern Cooperative Oncology Group (ECOG) performance status 0 or 1. Key exclusion criteria 
included: any prior cytotoxic chemotherapy, aminoglutethimide, ketoconazole, abiraterone 
acetate for the treatment of prostate cancer; clinically significant cardiovascular disease; or a 
history of seizure or any condition that may have predisposed the patient to seizure. Patients 
were enrolled at 254 sites in 32 countries across North America, South America, Europe, Asia, and 
Australia and 7.1% of the participants were enrolled at 15 Canadian sites.1  
 
Metastasis-free survival (MFS) was the primary endpoint of the PROSPER study and was defined as 
the time from randomization to the time of radiographic progression or death within 112 days of 
treatment discontinuation without evidence of radiographic progression (whichever occurred 
first).2 There were three key secondary endpoints: time to PSA progression; overall survival; and 
time to first use of new antineoplastic therapy. Additional exploratory secondary endpoints 
included: time to pain progression; chemotherapy-free survival; chemotherapy-free disease-
specific survival; PSA response rates (reductions of 50%, 90% or to an undetectable level); 
Functional Assessment of Cancer Therapy-Prostate (FACT-P) global score; European Quality of 
Life-5 Dimensions-5 Levels health questionnaire (EQ-5D-5L); and Quality of Life Questionnaire-
Prostate 25 Module (QLQ-PR25).3 

Efficacy  

The key efficacy outcomes of the PROSPER trial are presented in Table 1. 

 The proportion of patients who experienced metastases or died during the study was lower in 
the enzalutamide group compared with the placebo group (23.5% versus 48.7%). Treatment 
with enzalutamide was associated with a statistically significant reduction in the hazard for 
metastases or death during the study compared with placebo (hazard ratio [HR] = 0.292 [95% 
confidence interval [CI], 0.241 to 0.352]; p < 0.0001). The median time to event was 36.6 
months (95% CI, 33.1 to not reached) in the enzalutamide group and 14.7 months (95% CI, 
14.2 to 15.0) in the placebo group.4 Results of the sensitivity analyses and subgroup analyses 
were similar to those reported for the primary analysis.4 

 There was no statistically significant difference between enzalutamide and placebo for 
overall survival in the first and secondary interim analyses (HR = 0.795 [95% CI, 0.580 to 
1.089] and 0.832 [95% CI, 0.654 to 1.059], respectively). The median time to death had not 
been reached in either analysis.4,5 
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1.2.2 Additional Evidence  

See Section 3, Section 4, and Section 5 for a complete summary of patient advocacy group 
input, Provincial Advisory Group (PAG) Input, and Registered Clinician Input, respectively. 

 

Patient Advocacy Group Input  

One patient input was provided to pCODR through a joint patient advocacy group 

submission from the Canadian Cancer Survivor Network (CCSN) and Prostate Cancer Canada 

(PCC) for enzalutamide for non-metastatic castrate resistant prostate cancer (nmCRPC). 

From a patient’s perspective, fatigue and sexual dysfunction were the most commonly 

reported symptoms related to prostate cancer that have an impact on patients’ day-to-day 

living and quality of life (86% and 68%, respectively). Other reported symptoms resulting 

from prostate cancer included mental stress related to living with uncertainty, pain, and 

restlessness at night.  

At the time of completing the survey, respondents reported receiving the following 

treatments: second-line hormone therapy, drugs accessed through participation in a 

clinical trial, chemotherapy, and palliative therapies for pain and/or bone metastases. 

Fatigue was listed as the most commonly experienced side effect related to the therapies 

that were being used by the respondents. It is unclear, based on the input, whether the 

fatigue mentioned is due to prostate cancer, treatments, or both. Fatigue was also 

experienced by two of the three respondents who reported experience with enzalutamide. 

These respondents expressed uncertainty about whether the fatigue experienced was due 

to treatment with enzalutamide or concurrent ADT.  

In terms of expectations for alternative treatment options, focus was placed on 

maintaining quality of life, access to a new treatment option, delaying the need for 

chemotherapy or palliative care, and delaying onset of symptoms. 

 

Provincial Advisory Group (PAG) Input  

Input was obtained from all nine provinces (Ministries of Health and/or cancer agencies) 
participating in pCODR. PAG identified the following as factors that could impact the 
implementation:  

Clinical factors:  

 Appropriate treatments for metastatic, castration resistant disease after 
enzalutamide. 

Economic factors:  

 Add-on therapy to androgen deprivation therapy. 
 

 

Registered Clinician Input  

Two clinician inputs were provided for enzalutamide for patients with non-metastatic 
castrate resistant prostate cancer (nm-CRPC). Input was provided as one joint submission 
from two clinicians and one individual clinician submission. A summary of the input is 
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provided below.  

While treatment options and available clinical evidence are both limited for patients with 
nm-CRPC, available treatment options include watchful waiting, chemotherapy, 
bicalutamide, and apalutamide. Use of enzalutamide was suggested to be restricted to 
patients at high risk of developing metastases. Registered clinicians noted that there will 
be both high incident and prevalent cases due to prostate cancer being a very common 
form of cancer, and the relatively long median duration of treatment observed in the 
PROSPER and SPARTAN trials. Enzalutamide may cause potentially serious side effects in 
patients, including severe fatigue and drug-drug interactions; however, the benefits were 
expected to outweigh the potential toxicity risks to patients. Clinician input suggested 
that enzalutamide would be an appreciated option for patients and clinicians to consider, 
however, it may be a ‘nice to have’ therapy and not a necessity. 

  Summary of Supplemental Questions  

Given the absence of head-to-head studies that have compared enzalutamide against other 

treatments approved for use in the treatment of nmCRPC, the pCODR Methods Team 

reviewed published and unpublished indirect comparisons that investigated the 

comparative efficacy and safety of these treatments. Three indirect comparisons were 

identified:  

 an unpublished systematic review and network meta-analysis (NMA) included in the 

submitter’s submission6 

 a published indirect comparison identified by the pCODR Methods Team (Wallis et al, 

2018)7  

 a matching-adjusted indirect comparison (MAIC) published only as a conference 

abstract was identified by the pCODR Methods Team (Chowdhury et al, 2018)8 

 

All three of the indirect comparisons were focussed on the PROSPER and SPARTAN studies 

(placebo-controlled RCTs involving enzalutamide and apalutamide in combination with 

ADT, respectively).6-8 The submitter-provided NMA only included efficacy endpoints and 

reported no statistically significant difference between two treatments for the following 

endpoints (enzalutamide versus apalutamide): MFS (HR: 1.04 [95% CrI, 0.76 to 1.43]), 

overall survival (HR: 1.14 [95% CrI, 0.68 to 1.89]), time to cytotoxic chemotherapy (HR: 

0.86 [95% CrI, 0.52 to 1.42]), and time to PSA progression (HR: 1.10 [95% CrI, 0.81 to 

1.50]).6  The Bucher indirect comparison reported no differences between the treatments 

(enzalutamide versus apalutamide) for: MFS (HR: 1.04 [95% CI, 0.78 to 1.37]), time to 

prostate-specific antigen progression (HR: 1.17 [95% CI, 0.84 to 1.63]), and overall survival 

(HR: 1.14 [95% CI, 0.69 to1.90]).7  The MAIC published as a conference abstract also 

demonstrated no significant difference (apalutamide versus enzalutamide) for MFS (0.77 

[95% CrI, 0.46 to 1.30]) and overall survival (0.92 [95% CrI, 0.69 to 1.24]).8 

The submitter-provided NMA and the MAIC did not evaluate any safety endpoints; however, 

the published Bucher indirect comparison reported no difference between enzalutamide 

and apalutamide for total adverse events (odds ratio [OR]: 0.96 [95% CI, 0.53 to1.73]), 

grade 3–4 adverse events (OR: 0.83 [95% CI, 0.60 to 1.15]), withdrawals due to adverse 

events (OR: 1.03 [95% CI, 0.55 to 1.93]), or adverse events leading to death (OR: 1.09 [95% 

CI, 0.10 to 11.81]).7  The pCODR Methods Team noted that adverse events and serious 

adverse events were more commonly reported in the placebo group of the SPARTAN trial 
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disease and most often it takes two years from rising PSA to development of metastasis. 

However, patients with high-risk features (higher baseline PSA, higher PSA velocity 

(nanograms/ml/months), PSA doubling time (<8–10 months) have a shorter metastasis-free 

survival and overall survival.11  

 

The optimal management of non-metastatic castrate cancer was controversial as previous 

trials with bisphosphonates and secondary hormone therapies failed their primary end-

point.12  

 

The transition of non-metastatic CRPC to metastatic CRPC has been identified as a clinically 

relevant event and often heralds the development of symptoms (pain, fatigue, and a decline 

in quality of life) and additional intervention.13,14 For metastasis-free survival to be a 

reasonable endpoint, a significant clinical benefit will need to be realized with a favorable 

benefit–risk ratio for toxicity and cost evaluation. For example, the phase III trial of 

denosumab showed modest improvement in bone metastatic-free survival at risk of 

osteonecrosis of the jaw with no increase in overall survival.15 Given the introduction of 

newer generation anti-androgens for the treatment of prostate cancer, clinical trials have 

investigated these agents in patients with non-metastatic CRPC at high risk of developing 

metastasis. Results of the SPARTAN (apalutamide or placebo) and PROSPER (enzalutamide 

or placebo) trials have been published.  

 

The present pCODR review addresses patients with non-metastatic castration-resistant 

prostate cancer at high-risk of progression to metastatic disease. The evidence for this 

review is based on the PROSPER trial.  

 

Effectiveness 

The PROSPER trial is a double-blind, randomized, placebo-controlled trial evaluating 

enzalutamide in patients who are at high risk of developing metastatic disease with non-

metastatic CRPC.  The key inclusion criteria were men with histologically confirmed 

prostate adenocarcinoma, rising PSA despite castration level serum testosterone, PSA 

doubling time of ≤ 10 months while on continuous androgen deprivation therapy (ADT) and  

absence of metastatic disease by conventional imaging (bone scan and CT chest, abdomen 

and pelvis for soft tissue or MRI if indicated). Patients were stratified based on the PSA 

doubling time (<6 months or >6 months) and use of bone-targeted agents at baseline (yes 

or no) and randomized in 2:1 ratio to receive either enzalutamide or placebo. The primary 

endpoint of this study was metastasis-free survival and overall survival was a secondary 

endpoint.  

Patient characteristics were balanced between the two groups and consistent with the 

characteristics of patients commonly seen in Canadian clinical practice. The median age 

was 74 years, median serum PSA level was 11 ng/mL, median PSA doubling time was 3.7 

months (77% of the trial population) and 11% of patients were treated with bone resorption 

inhibitors.  

The trial was positive in meeting its primary endpoint; the median metastatic-free survival 

was 36.6 months with enzalutamide versus 14.7 months in the placebo group. There was a 

statistically significant reduction in the hazard for metastases or death when compared 
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with placebo (hazard ratio, 0.29; 95% CI, 0.24 to 0.35; P<0.001) and can be considered to 

be clinically meaningful. 

Regarding secondary endpoints, the time to PSA progression was significantly longer for 

enzalutamide compared to placebo (HR 0.06 (95% CI 0.05–0.08)p< 0.001.). There is also 

delay in first use of new antineoplastic therapy [HR 0.21, 95% CI 0.17-0.26, p<0.001), use 

of cytotoxic chemotherapy (HR = 0.38 [95% CI, 0.28 to 0.51]; p < 0.0001), chemotherapy 

free survival (HR: 0.50 [95% CI, 0.40 to 0.64]; p < 0.0001) and chemotherapy-free disease-

specific survival (HR: 0.398 [95% CI, 0.307 0.515[; p < 0.0001).  

There was no statistically significant difference in time to pain progression (HR: 0.959 [95% 

CI, 0.801 to 1.149]; p = 0.6534) and FACT-P degradation (HR: 0.92 [95% CI, 0.79 to 1.08]; p 

= 0.3128) while the other secondary endpoint, overall survival was immature due to the 

low number of events. 

While an overall survival improvement could not be ascertained in this trial, the 

Intermediate Clinical Endpoints in Cancer of the Prostate (ICECaP) study and an 

exploratory analysis from SPARTAN trial suggests a metastasis-free survival can be a 

surrogate marker for overall survival.14,16  

 

In order to assess the comparative efficacy and safety of enzalutamide and ADT to 

apalutamide and ADT in patients with nm-CRPC, the pCODR Methods Team reviewed two 

indirect treatment comparisons in detail:  

 an unpublished systematic review and Bayesian network meta-analysis (NMA) included 

in the submitter’s submission.6 

 a published indirect comparison using the Bucher method that was identified by pCODR  

(Wallis et al, 2018)7  

 

The CGP noted that in 2018 apalutamide plus ADT was approved by Health Canada, and 

pERC conditionally recommended reimbursement provided cost-effectiveness be improved to an 

acceptable level for patients with high-risk nm-CRPC. Once apalutamide plus ADT will be 

reimbursed in Canada, it will be the most relevant comparator to enzalutamide plus ADT in 

this setting (i.e. same use of ADT, and similar mechanism of action between enzalutamide 

and apalutamide). The CGP acknowledged that the submitter-provided NMA and the 

published indirect treatment comparison found no statistically significant differences 

between the two treatments for efficacy or safety endpoints. The quality assessments 

performed by the pCODR Methods Team identified several limitations with the submitted-

provided NMA and the published Bucher indirect comparison of enzalutamide and 

apalutamide. Most notably, the analyses for the efficacy endpoints were conducted using 

methods that assumed proportional hazards for the included studies. This assumption was 

not valid for MFS, time to cytotoxic chemotherapy, and time to PSA progression. 

Alternative modelling approaches that do not rely on proportional hazards were not 

explored and/or reported. The potential risk of bias with this limitation is unclear and the 

results should be interpreted with caution. The data for overall survival data were 

immature for both the PROSPER and SPARTAN trials and there were differences in the 

post-progression therapies that were used in the two studies. Given these limitations, 

conclusions cannot be drawn from the indirect comparisons regarding the comparative 

efficacy of enzalutamide and apalutamide for overall survival. 
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The CGP agreed with the pCODR Methods Team and concluded that given the limitations 

identified in the submitted NMA and the published ITC, there is no reliable estimate of the 

comparative efficacy or safety of enzalutamide and ADT compared with apalutamide and 

ADT. The CGP further noted the absence of more robust direct evidence from a 

randomized trial and lack of long term outcomes such as OS and QOL. The CGP 

acknowledges that there is insufficient evidence to demonstrate superiority of either 

enzalutamide or apalutamide in this patient population and the CGP cannot recommend 

one therapy over the other. The CGP suggested that, drug price, patient values and 

preferences, co-morbidities, individual toxicity profiles, and treatment availability 

(provincial reimbursement) should guide treatment selection in clinical practice. Refer to 

section 7 for the complete critical appraisals of the submitter-provided NMA and the 

published ITC.  

 

Safety  

Overall enzalutamide was well tolerated and no new toxicities were encountered in the trial; 

the incidence and severity of adverse events were similar in both the enzalutamide and 

placebo group, the median reporting period for adverse events was 18 months and 11.1 

months respectively. The rate of discontinuation of the enzalutamide or placebo due to 

adverse events was 10.3% and 7.5% respectively while serious adverse events occurred in 

24.3% and 18.3% of patients respectively, grade 3-4 adverse events occurred in 31.4% and 

23.4% of patients, respectively, and death due to adverse events was observed in 3.4% and 

0.6% of patients, respectively. The common toxicities were fatigue, hypertension, hot flush, 

nausea, diarrhea, falls, dizziness and decreased appetite. There were 17% of patients in 

enzalutamide group who developed fall and non-pathological fracture4, which is likely due 

to osteopenia/osteoporosis from androgen deprivation therapy. Increased osteopenia is a 

known side effect of antiandrogen therapy and has similarly been observed with all second 

generation hormonal agents. This can potentially be ameliorated with the use of bone 

conserving therapies such as calcium, vitamin D, bisphosphonates, and/or denosumab. Also, 

the risks of CNS toxicities were low, 0.3% of patients suffered a seizure and 5% of patients 

developed mental impairment while on enzalutamide. Enzalutamide should therefore be 

cautioned in patients with a history of seizures and/or in patients who are on drugs which 

can lower the seizure threshold. A recent update also suggests that the PROSPER trial did 

not show a negative effect of enzalutamide plus ADT on quality of life compared with ADT 

plus placebo with overall similar quality of life scores between arms.17 This seems reasonable 

in the nmCRPC setting, where patients’ quality of life is expected to be relatively high and 

stable.  

Unfortunately, no predictive biomarker is available or identified for selecting patients for 
enzalutamide.  
 
Several questions have been raised regarding the applicability of these results to certain 
patient populations:   
 
1) For patients who receive ADT (e.g., GnRH agonist plus first generation anti-androgen 

such as bicalutamide), PAG is seeking guidance on whether there is an appropriate 

time period between discontinuation of bicalutamide and initiation of enzalutamide 

(e.g., after four week wash out period provided there is progressive disease). 
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a. Patients who are progressing on ADT and first-generation antiandrogen such as 

bicalutamide, the CGP suggest evaluating for antiandrogen withdrawal 

syndrome by monitoring the PSA over six weeks before starting enzalutamide.  

 

2) PAG noted that enzalutamide is an oral treatment that can be administered at the 

patient’s home and chemotherapy chair time is not required. PAG is seeking clarity if 

there may be more frequent clinic visits for monitoring of blood work and side effects 

(e.g., fatigue, risk of fractures) and treatment time with enzalutamide plus ADT 

compared with ADT alone.   

a. In the PROSPER trial patients were seen in at week 1 and week 5 and then every 16 

weeks. In clinical practice we are expecting the number of visits will be more with 

enzalutamide initially (at least once a month for the first 3 months) and then as 

per the current practice every 3-4 months. 

 

3) PAG noted that treatment with enzalutamide in the PROSPER trial was continued until 

radiographic progression. Discontinuation solely because of an increase in the PSA level 

was discouraged, however, discontinuation on basis of clinical progression or toxic 

effects was allowed. If enzalutamide is recommended for reimbursement, PAG is 

seeking guidance on the appropriate criteria for discontinuation of enzalutamide (i.e., 

definition of progression).   

a. The CGP suggests to define disease progression according to radiological 

progression as per Prostate Cancer Working Group (PCWG) 3 for bone lesions 

and RECIST criteria 1.1 for soft tissue lesions. 

 

Definition of radiological progression and discontinuation of enzalutamide: 
 
The PROSPER trial patients were seen at week 1 and week 5 and then every 16 
weeks. Radiological imaging with bone scan and CT scan were obtained every 
16 weeks. The trial defined the radiological progression of the disease as the 
appearance of one or more bone lesions on bone scan (if one bone lesion, 
confirm with either an X-ray or CT or MRI) or soft metastatic disease as per 
RECIST 1.1 by CT or MRI. 
 
The prostate cancer clinical trials are following PCWG 3 recommendations on 
trial design and objectives were published in 2015 while the PROSPER trial 
enrolled the first patient in November 2013. For the first time, PCWG 3 
described the imaging modalities method and frequency to measure outcomes 
for "progression nonmetastatic castrate-resistant prostate cancer to metastatic 
castrate-resistant prostate cancer." 
 
The following statement is based on GCP consensus: 
GCP suggest reviewing the patient for toxicity every four weeks for the first 
one to three months, at week 12-16 and then every 12-16 weeks for clinical 
tolerability and PSA response or disease progression.   
 
If the patient is asymptomatic with an ongoing PSA response, we suggest 
monitoring the patient every 12 to 16 weeks and at the time of symptoms or 
rising PSA, assess for radiological progression of the disease with a follow-up 
bone scan and CT scan.  
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If there is no PSA response after 12-16 weeks of enzalutamide or at any time 
patient develops clinical symptoms suggesting disease, assess for radiological 
progression of the disease with a follow-up bone scan and CT scan.  
 
GCP suggest following the PCWG3/RECIST 1.1 guideline on bone scan and CT 
scan to document the radiological progression of the disease and discontinue 
the treatment. If applicable GCP also recommend to account for flare on the 
bone scan. 
 
As the patient needs to be assessed for PSA response and timing of follow-up 
imaging, there is a slightly increased number of visits in the first few months. 
 

4) PAG noted that apalutamide for non-metastatic castration-resistant prostate cancer 

was recently reviewed at pCODR. PAG is seeking guidance on whether there are 

specific clinical situations where apalutamide or enzalutamide would be the preferred 

treatment for patients with nm-CRPC (e.g., apalutamide has less toxic CNS effects and 

may be safer in patients with a history of seizures)? 

a. The CGP noted that there is insufficient evidence at this point (no head-to-

head comparison) to demonstrate superiority of either enzalutamide or 

apalutamide in this patient population. Therefore, the CGP cannot recommend 

one therapy over the other. Further, giving the small numbers of patients with 

CNS toxicity (e.g., seizure, mental impairment disorder) across both trials 

(PROSPER and SPARTAN), it is not possible to draw firm conclusions from these 

results. Overall, the CGP agreed that, the choice between apalutamide and 

enzalutamide in clinical practice should be guided by drug price, patient values 

and preferences, co-morbidities, individual toxicity profiles, and treatment 

availability (provincial reimbursement). 

 

5) PAG is seeking guidance on which treatment options would be available to patients in 

the metastatic setting following enzalutamide treatment in the non-metastatic 

castration-resistant prostate cancer setting? In additional PAG is particularly seeking 

guidance on the following treatment options (i.e., abiraterone or chemotherapy) in the 

metastatic setting following enzalutamide in the non-metastatic setting. 

a. CGP notes that there is not sufficient data to make an evidence-based 
recommendation and therefore the following statements are based on expert 
opinion only.  

CGP considers nonmetastatic castrate-resistant prostate cancer as 
micrometastatic disease that could not be detected by conventional imaging. 
The use of apalutamide or enzalutamide in these patients should be considered 
as first-line therapy in non-metastatic castrate-resistant disease. 

Treatment options after failure of apalutamide or enzalutamide:  

Similar to the setting of mCRPC patients who progressed on enzalutamide, the 
next line of therapy could be abiraterone/prednisone, docetaxel, radium-223 
or cabazitaxel. Since apalutamide is in the same class of drugs as 
enzalutamide, there is no clinical evidence to suggest efficacy or safety on 
switching to another next generation antiandrogen (apalutamide to 
enzalutamide or enzalutamide to apalutamide) upon radiological disease 
progression; CGP does not recommend this practice. Whether re-challenging 
with enzalutamide is potentially reasonable after interim treatment with other 
options is currently unknown. The data available to date for the sequence of 



 

pCODR Final Clinical Guidance Report - Enzalutamide (Xtandi) for non-Metastatic Castration Resistant Prostate Cancer  
pERC Meeting: February 21, 2019; Early Conversion: March 26, 2019 
© 2019 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW         18 

enzalutamide followed by abiraterone/prednisone demonstrate a very modest 
benefit for this sequence.   

Further, there is currently insufficient evidence to recommend either 
arbiraterone/prednisone or chemotherapy over the other. The CGP suggests 
that patient values and preferences, co-morbidities, expected dug toxicities, 
and treatment availability (provincial reimbursement) should guide treatment 
selection in clinical practice.  

 

1.3 Conclusions  

The Clinical Guidance Panel concluded that there is a net overall clinical benefit to enzalutamide  

plus ADT compared with ADT alone for high-risk non-metastatic castration-resistant prostate 

cancer patients based on one high-quality randomized controlled trial that demonstrated clinically 

meaningful and statistically significant  benefit in metastasis-free survival and most secondary 

endpoints including time to PSA progression, first use of new antineoplastic therapy,  use of 

cytotoxic chemotherapy,  chemotherapy free survival and chemotherapy-free disease-

specific survival for enzalutamide  compared with placebo. The overall survival is currently 

immature. The grade 3 and 4 adverse events were low and clinically acceptable without worsening 

health related quality of life.   Currently, there are no accepted standard treatment options 

for patients with non-metastatic castration-resistant prostate cancer. The optimal 

management of nmCRPC remains an unmet need for a large number of patients. 

 

This recommendation was based on the PROSPER trial which evaluated the use of enzalutamide 

in high-risk non-metastatic castration resistant prostate cancer.  

In making this recommendation, the Clinical Guidance Panel considered: 

 

 The transition from non-metastatic CRPC to detectable metastatic CRPC is a clinically 
relevant event and often associated with the onset of pain, fatigue, weakness, a decline 
in overall quality of life, psychological burden and additional interventions. 

 While significant advances have been achieved in recent years in the treatment of 
castration resistant prostate cancer, it remains an incurable disease. A significant 
portion of patients with prostate cancer will eventually relapse and progress to overt 
metastatic disease which is associated with a high burden of symptoms, decrease in 
quality of life and death.  

 No data exist for low risk patients with a PSA doubling time of > 10 months and it is 
uncertain whether the benefit observed in PROSPER extends to this patient population. 

 The identification of non-metastatic patients in PROSPER was based principally on 
PSA and conventional imaging modalities of bone scan and CT. Advanced imaging 
techniques currently in development (e.g. PET scans) may have an ability to detect 
metastases earlier than current imaging techniques. As a result more patients may 
be identified with evidence of early metastatic disease. The impact of treatments 
in this future cohort of patients has yet to be determined.    
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 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. 

2.1 Description of the Condition 

Prostate cancer is the second most common cancer and the sixth leading cause of cancer death 
among men worldwide, with an estimate of 1.1 million cases and 307,000 deaths in 2012.18,19 
This translates to 15% of all new cases of cancer in men.20 In Canada, an estimated 21,300 men 
were diagnosed with prostate cancer in 2017, representing 21% of all new cancers in men with 
4,100 deaths from prostate cancer representing 10% of all cancer deaths in men. Hence there 
were 11 deaths weekly.21 

 

2.2 Accepted Clinical Practice 

Treatment options for localized prostate cancer include active surveillance if very low risk, and 
radical prostatectomy or radiation therapy (intensity modulated radiation therapy or 
brachytherapy). There is no definitive evidence that one treatment modality is superior in 
efficacy. However, despite local ablative treatment, 28% of patients develop recurrent disease 
as evidenced by a biochemical recurrence (elevation in PSA) with or without metastases.10 Aside 
from salvage local therapies, such as salvage radiation therapy after previous prostatectomy or 
salvage prostatectomy after previous radiation therapy, standard first-line therapy for 
recurrence remains androgen deprivation therapy (ADT). The majority of patients initially 
respond to androgen deprivation therapy but almost all eventually progress to castration 
resistant prostate cancer (CRPC). Evidence of disease progression with prostate cancer include 
an increase in PSA, new metastases, or progression of existing metastases while on androgen 
deprivation therapy (ADT); all of which are considered castration-resistant disease.   
 
Non-metastatic Castration-Resistant Prostate Cancer (nmCRPC) is commonly defined as two 
consecutive rising PSA values >0.2 ng/mL following radical prostatectomy20 or any PSA increase 
of 2 ng/mL higher than the PSA nadir value regardless of the serum concentration of the nadir 
after primary radiation therapy.22,23 High risk features are generally defined by a shorter PSA 
doubling time (<8–10 months) and higher baseline PSA. 
 
Patients with non-metastatic castration resistant prostate cancer (nmCRPC) are at risk of 
progressing to metastatic disease imminently within 1 to 2 years.24,25 The onset of metastases 
is usually accompanied by a decreased quality of life, increased symptoms such as pain, weight 
loss, loss of appetite etc., and a limited life expectancy.26-28 Overall survival of patients with 
metastatic disease is approximately 2.5 years.29 
 
The present pCODR review addresses patients with non-metastatic castration-resistant prostate 
cancer at high-risk of progression to metastatic disease. The evidence for this review is based 
on the PROSPER trial which evaluated the use of enzalutamide in patients with non-metastatic 
castration resistant prostate cancer at high risk (PSA doubling time ≤10 months) of progression 
to metastatic disease.  
 
Treatment of non-metastatic CRPC 
 
There are no accepted standard treatment options for patients with non-metastatic castration-
resistant prostate cancer as all previous phase 3 trials of denosumab, zolendronic acid, 
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atrasentan, zibotentan, and clodronic acid failed to show an overall survival (OS) benefit in this 
population.15,30-33 Patients with nmCRPC were specifically excluded from both the COU-AA-302 
study (abiraterone/prednisone for chemotherapy-naïve metastatic CRPC) and the PREVAIL 
study (enzalutamide for chemotherapy-naïve metastatic CRPC).34,35 Consequently, the optimal 
management of nmCRPC remains an unmet need for a large number of patients.  
 
In the absence of proven treatment options, observation is often recommended for patients 
with biochemical-only progression and no evidence of metastases. Alternatively, initial therapy 
with the addition of an anti-androgen such as bicalutamide or an androgen synthesis inhibitor 
such as ketoconazole can be used although no secondary hormonal therapy has been found to 
extend survival for patients with CRPC. If patients are treated with combined androgen 
blockade, anti-androgen withdrawal as well as low dose prednisone are considered further 
options. In general, early chemotherapy with docetaxel is not recommended for those patients 
without metastatic disease outside the context of a clinical trial.  
 
Recently, apalutamide, an oral, next-generation androgen receptor inhibitor has received 
Health Canada approval for the treatment of patients with non-metastatic castration-resistant 
prostate cancer. Since then, it has further received a positive conditional pCODR 
recommendation for high-risk patients with nm-CRPC. Apalutamide binds directly to the ligand-
binding domain of the androgen receptor and prevents androgen-receptor translocation, DNA 
binding, and androgen-receptor–mediated transcription. In combination with ADT has been 
shown to have significantly improved metastasis-free survival compared with those receiving 
ADT plus placebo in non-metastatic CRPC.36 It is likely that apalutamide will become a 
treatment option in this patient population.  
 
Enzalutamide has been tested in this space within the randomized, double-blind, placebo-
controlled phase III PROSPER trial comparing enzalutamide + ADT with placebo + ADT in patients 
with nm-CRPC. Enzalutamide, an androgen receptor inhibitor, blocks the Androgen Receptor 
(AR) pathway at three stages. It blocks the binding of androgens to AR, inhibits nuclear 
translocation of activated AR and also impairs binding of activated AR with DNA.24 The PROSPER 
study demonstrated substantial clinical benefit for treatment with enzalutamide + ADT through 
statistically significant and clinically meaningful improvements in metastatic-free survival 
(MFS),  time to  the first use of a subsequent antineoplastic therapy, and potential improvement 
in overall survival based on positive survival trend.   

 

2.3 Evidence-Based Considerations for a Funding Population 

The currently available evidence supports the use of Enzalutamide for patients with non-
metastatic castration-resistant prostate cancer. 
 
Patients with nm-CRPC are characterized by an observed rising PSA despite androgen-
deprivation therapy and castrate testosterone levels as well as no detectable bone or soft 
tissue distant metastases on imaging. 
 
Currently, no clinically useful and reliable biomarkers exist for the prediction of response 
and/or benefit. 
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2.4 Other Patient Populations in Whom the Drug May Be Used 

Enzalutamide has Health Canada approval in the setting of medical or surgical castration for 

the treatment of metastatic castration-resistant prostate cancer (CRPC) in patients who:  

 are chemotherapy-naïve with asymptomatic or mildly symptomatic disease after failure of 

androgen deprivation therapy.  

 have received docetaxel therapy.  

 

No evidence exists for the use of enzalutamide in:  

 Low risk nm-CRPC 

 

With regard to Castration-Sensitive Metastatic Prostate Cancer (mCPSPC), there are two 

phase III trials evaluating enzalutamide, namely the ENZAMET and ARCHES trials. 

The ANZUP ENZAMET Trial (NCT02446405) is an open label randomized phase III trial with 

1,100 patients with mCSPC receiving ADT with or without docetaxel plus enzalutamide or 

ADT with or without docetaxel plus a nonsteroidal androgen antagonist. ENZA-MET. 

Preliminary data should be available in 2020 and may provide insight as to whether ADT 

plus enzalutamide is more efficacious than standard ADT and also whether ADT plus 

enzalutamide has a synergistic effect with docetaxel.  

The ARCHES trial (NCT02677896) investigated enzalutamide in the maintenance setting for 

patients with metastatic castration-sensitive disease as measured by radiographic 

progression-free survival. It also evaluates the safety of enzalutamide plus ADT in 

metastatic hormone sensitive prostate cancer. At the time of the first analysis (median 

follow-up of 14.4 months) enzalutamide plus ADT significantly improved radiographic 

progression-free survival versus placebo plus ADT while overall survival data remained 

immature. Completion date for the study is December 2023. 
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3 SUMMARY OF PATIENT ADVOCACY GROUP INPUT   

One patient input was provided to pCODR through a joint patient advocacy group submission 

from the Canadian Cancer Survivor Network (CCSN) and Prostate Cancer Canada (PCC) for 

enzalutamide for non-metastatic castrate resistant prostate cancer (nmCRPC). Information 

was obtained via a survey on SurveyMonkey publicized on CCSN’s website, Facebook and 

Twitter accounts, and sent to individuals on their mailing list. Approximately 125 prostate 

cancer support groups and CCSN’s Prostate Cancer Advisory Council were also emailed the 

survey. It was noted that CCSN collected the information from patients and caregivers, while 

PCC coordinated the clinician information. Overall, 15 patients with prostate cancer and five 

caregivers completed the survey, with three respondents reporting experience with 

enzalutamide.   

From a patient’s perspective, fatigue and sexual dysfunction were the most commonly 

reported symptoms related to prostate cancer that have an impact on patients’ day-to-day 

living and quality of life (86% and 68%, respectively). Other reported symptoms resulting from 

prostate cancer included mental stress related to living with uncertainty, pain, and 

restlessness at night.  

At the time of completing the survey, respondents reported receiving the following 

treatments: second-line hormone therapy, drugs accessed through participation in a clinical 

trial, chemotherapy, and palliative therapies for pain and/or bone metastases. Fatigue was 

listed as the most commonly experienced side effect related to the therapies that were being 

used by the respondents. It is unclear, based on the input, whether the fatigue mentioned is 

due to prostate cancer, treatments, or both. Fatigue was also experienced by two of the 

three respondents who reported experience with enzalutamide. These respondents expressed 

uncertainty about whether the fatigue experienced was due to treatment with enzalutamide 

or concurrent ADT.  

In terms of expectations for alternative treatment options, focus was placed on maintaining 

quality of life, access to a new treatment option, delaying the need for chemotherapy or 

palliative care, and delaying onset of symptoms. 

Please see below for a summary of specific input from CCSN and PCC. Quotes are reproduced 

as they appeared in the survey, with no modifications made for spelling, punctuation or 

grammar. The statistical data that are reported have also been reproduced as is according to 

the submission, without modification. Please see below for a summary of specific input 

received from the patient advocacy groups.  

 3.1 Condition and Current Therapy Information 

3.1.1 Experiences Patients have with Prostate Cancer  

When asked about symptoms or problems that affected daily living and quality of life, 

symptoms reported by over half of respondents were fatigue (84%) and sexual dysfunction 

(69%). Other reported symptoms are included in table 1. Of these symptoms, respondents 

were asked to rank the top three symptoms they felt were most important to control. 

Respondents reported the symptoms they felt were most important to control in the 
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following descending order: fatigue (79%), pain (36%), anxiety and panic attacks (32%), 

urinary incontinence (26%), sexual dysfunction (26%), living with uncertainty (26%), not 

sleeping at night – restlessness (26%), and feeling isolated or lonely (16%). None of the 

respondents indicated weight loss or a loss of appetite as being a symptom they felt 

important to control.  

 

Table 3.1: Symptoms Affecting Day-to-Day Living and Quality of Life, n=20  

Symptom  Proportion of 
Respondents, %  

Rank, % 

Fatigue  84 79 

Sexual dysfunction  68 26 

Living with uncertainty  47 26 

Pain  37 36 

Not sleeping at night – 
restlessness  

36 26 

Urinary incontinence  32 26 

Anxiety, panic attacks  26 32 

Feeling isolated or lonely  21 16 

Weight loss, lack of appetite  11 0 

Respondents were asked to rate their top three symptoms most important to control. 
The percentage recorded in this column refers to the percentage of respondents who 
reported the symptom as most important to control.  

 

 Fatigue was highlighted by CCSN as a symptom that had a substantial impact for the 
respondents. Fatigue was reported by 84% of respondents, with 79% of patients reporting it 
negatively affecting their daily living and quality of life.  

 

3.1.2 Patients’ Experiences with Current Therapy for Prostate Cancer 

Respondents indicated using the following treatments: second-line hormone therapy (85%), 

a drug provided via a clinical trial (46%), chemotherapy (31%), and pain palliation for bone 

metastasis (8%). When asked to report which treatments respondents thought were most 

effective at controlling common aspects of prostate cancer, 50% indicated second-line 

hormone therapy and palliation for bone metastasis, and 40% reported therapies obtained 

via clinical trials. Half of respondents indicated that chemotherapy was not effective at 

controlling aspects of prostate cancer; CCSN suggested that this information emphasizes 

the need for treatments that delay the need to prescribe chemotherapy to patients.  

Fatigue (82%) was listed as the most common side effect related to therapies currently 

being used by respondents. Other side effects of treatments included anxiety or depression 
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(29%), pain (23%), anemia (23%), irregular heartbeat (n=1), sinus congestion (n=1), swollen 

hands (n=1), weakness (n=1), hot flashes (n=1), and weight gain (n=1).  

While just over half of the 20 respondents did not experience issues with accessing 

treatment (53%), 21% of respondents did. Limited availability of treatment communities 

and travel costs associated with receiving treatment were listed as reasons for issues with 

access experienced by respondents. CCSN noted that some respondents indicated multiple 

issues related to access of treatment, and that some did not answer the question. 

 

3.1.3 Impact of Prostate Cancer and Current Therapy on Caregivers 

 The five caregivers who responded to CCSN’s survey commented on challenges they 
experienced related to caring for someone with prostate cancer, and how their lives have 
been impacted. Caregivers mentioned impacts on the sexual intimacy, reduced social 
engagement, difficulty with managing their loved one’s side effects, such as fatigue, 
anxiety and depression, and mental stress regarding the future.  

 “Managing side effects; helping spouse when he is anxious and depressed.”  

 “We are unable to travel, discontinued our sexual intimacy, must accommodate 
fatigue into daily activities, reduced social & recreational activities.”  

 “Worry of the unknown.”  

 “Lots of time required to tend to a patient.”  

 

3.2 Information about the Drug Being Reviewed 

3.2.1 Patient Expectations for and Experiences To Date with Enzalutamide  

Three respondents reported receiving enzalutamide for nm-CRPC as part of a clinical trial. Of 
the three respondents, two experienced fatigue as the primary side effect related to 
enzalutamide. However, the respondents were uncertain whether the fatigue was a result of 
treatment with enzalutamide, or the concurrent ADT that was continued throughout the trial.  

 
A longer life and delayed or halted progression of tumours were reported as expectations of 

treatment with enzalutamide by the respondents.  

3.3 Additional Information 

CCSN provided quotes from respondents that highlight the unmet needs with their current 
therapies. The quotes indicate a need for more treatment and treatments that aid in 
improving quality of life. Overall, 40% of respondents indicated that their current therapies 
were not addressing their needs.  

 “I would like to treat the disease whilst it still is in the prostate but my urologist 
likes the watch and wait approach because he says the quality of life more 
important.”  

 “Lack of sexual therapy to regain proper function.”  

 “Soon I will run out of options for treatment.”  
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The sentiments expressed in the above quotes are mirrored in the responses provided by 
16 respondents to CCSN in regards to expectations patients have of new drugs, including 
improvement in quality of life (75%), a delayed need for chemotherapy or palliative care 
(38%), and a delayed onset of symptoms (38%). A large percentage of respondents also 
indicated expectations for access to a new treatment option (69%). CCSN stated that 
patients reported a willingness to tolerate the following side effects for treatment if it 
could delay metastasis of their prostate cancer: fatigue (86%), loss of appetite (57%), rash 
(29%), and dizziness (14%). CCSN highlighted the challenges patients experience when 
deciding to undergo treatments, as they must balance the side effects in return for a 
treatment that may slow disease progression.  
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 SUMMARY OF PROVINCIAL ADVISORY GROUP (PAG) INPUT  

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.cadth.ca/pcodr). PAG identifies factors that 
could affect the feasibility of implementing a funding recommendation.  

Overall Summary  

Input was obtained from all nine provinces (Ministries of Health and/or cancer agencies) 
participating in pCODR. PAG identified the following as factors that could impact the 
implementation:  

Clinical factors:  

 Appropriate treatments for metastatic, castration resistant disease after 
enzalutamide 

Economic factors:  

 Add-on therapy to androgen deprivation therapy 

Please see below for more details. 

4.1 Currently Funded Treatments 

PAG noted that the current treatment for non-metastatic castration-resistant prostate 
cancer is androgen deprivation therapy (ADT).  

4.2 Eligible Patient Population 

PAG is seeking clarity on whether or not patients with PSA doubling time greater than 10 
months or patients with ECOG performance status of 2 or greater would be eligible for 
treatment with enzalutamide. 

For patients who receive ADT (e.g., GnRH agonist plus anti-androgen such as 
bicalutamide), PAG is seeking guidance on whether there is an appropriate time period 
between discontinuation of bicalutamide and initiation of enzalutamide (e.g., after four 
week wash out period provided there is progressive disease).  

4.3 Implementation Factors 

PAG noted that enzalutamide is an oral treatment that can be administered at the 
patient’s home and chemotherapy chair time is not required. However, PAG identified that 
there may be more frequent clinic visits for monitoring of blood work and side effects 
(e.g., fatigue, risk of fractures) and treatment time compared to ADT alone.  

Enzalutamide is available in one capsule strength and the dose is four capsules daily. Dose 
adjustments are made by adjusting the number of capsules and there would be minimal 
drug wastage.  

PAG noted that treatment with enzalutamide in the PROSPER trial was continued until 
radiographic progression. Discontinuation solely because of an increase in the PSA level 
was discouraged, however, discontinuation on basis of clinical progression or toxic effects 
was allowed. If enzalutamide is recommended for reimbursement, PAG is seeking guidance 
on the appropriate criteria for discontinuation of enzalutamide (i.e., definition of 
progression).   
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4.4  Sequencing and Priority of Treatments 

PAG noted that apalutamide for non-metastatic castration-resistant prostate cancer was 
recently reviewed at pCODR. PAG is seeking guidance on what clinical scenarios 
apalutamide or enzalutamide would be the preferred treatment for patients with non-
metastatic castration-resistant prostate cancer in this setting. PAG is also seeking guidance 
on whether there are specific clinical situations where apalutamide or enzalutamide would 
be the preferred treatment. 

PAG is also seeking guidance on treatment options (e.g., abiraterone or chemotherapy) in 
the metastatic setting following enzalutamide in the non-metastatic setting. 

4.5 Companion Diagnostic Testing 

None required. 

4.6 Additional Information 

None provided. 
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 SUMMARY OF REGISTERED CLINICIAN INPUT 

Two clinician inputs were provided for enzalutamide for patients with non-metastatic castrate 

resistant prostate cancer (nm-CRPC). Input was provided as one joint submission from two 

clinicians and one individual clinician submission. A summary of the input is provided below.  

While treatment options and available clinical evidence are both limited for patients with nm-

CRPC, available treatment options include watchful waiting, chemotherapy, bicalutamide, and 

apalutamide. Use of enzalutamide was suggested to be restricted to patients at high risk of 

developing metastases. Registered clinicians noted that there will be both high incident and 

prevalent cases due to prostate cancer being a very common form of cancer, and 

extrapolations made using clinical trial data. Enzalutamide may cause potentially serious side 

effects in patients, including severe fatigue and drug-drug interactions; however, the benefits 

were expected to outweigh the potential toxicity risks to patients. Clinician input suggested 

that enzalutamide would be an appreciated option for patients and clinicians to consider, 

however, it may be a ‘nice to have’ therapy and not a necessity. 

Please see below for a summary of specific input received from the registered clinician(s).  

5.1 Current Treatment(s) for non-Metastatic Castration Resistant 
Prostate Cancer 

One of the clinicians identified three possible treatment options for patients:  

1. Watchful waiting and delaying systemic treatment for when metastases become 
radiographically apparent and/or symptomatic 

2. Further endocrine manipulations such as bicalutamide/bicalutamide withdrawal. 
Although, the clinician input indicated that long term benefit with 
bicalutamide/bicalutamide withdrawal is unproven.  

3. Apalutamide obtained through Janssen’s compassionate/special access program.  

The other clinicians indicated that patients with non-metastatic castration resistant 

prostate cancer are a new population without funded options. There are currently no 

standard treatment options for this patient population and clinical trial data are also 

limited.  

5.2 Eligible Patient Population 

One of the clinician inputs suggested that only patients at high risk of developing 

metastases should be eligible for enzalutamide. The other clinician input expressed an 

expectant high incident and prevalent population that would be eligible for enzalutamide, 

as prostate cancer is a common cancer with most patients developing metastatic disease 

following the non-metastatic setting. The availability of new treatments, including 

apalutamide and potentially enzalutamide, in addition to enhanced monitoring techniques 

to identify eligible patients, were stated by the clinician input to result in an estimated 

moderately large eligible (both incident and prevalent) patient population. A high 

prevalence of patients to be eligible for enzalutamide from the clinician input was based 

on median duration of treatment observed in the PROSPER and SPARTAN trials.  
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5.3 Relevance to Clinical Practice  

One of the clinician inputs highlighted the risk of toxicity associated with enzalutamide 

treatment, including significant fatigue and potentially significant drug-drug interactions. 

While seizures have not been observed in the trial population, it was noted that patients 

at-risk of seizures were excluded from the PROSPER trial. In addition, overall survival has 

not yet been demonstrated through the trial and data is currently immature. However, the 

clinician input mentioned a dramatic improvement in radiographic progression-free 

survival (rPFS), consistent with benefits observed from apalutamide and from the phase 2 

TERRAIN study analyzing the efficacy of enzalutamide in patients with metastatic 

castration-resistant prostate cancer. One of the clinician inputs noted that enzalutamide 

aligns with patient values and supported the use of enzalutamide based on the magnitude 

of PFS benefit, the severity of symptoms that ensue when radiographic progression is 

observed, and biological plausibility. While not all patients in this setting will want active 

treatment, the majority of patients will.  

Currently, patients may be given a number of downstream metastatic treatment options, 

including docetaxel chemotherapy, cabazitaxel chemotherapy, abiraterone acetate, 

radium 223, and rapidly evolving agents in trials such as PARP inhibitors. Given the delay 

to radiographically apparent metastases, symptoms, and downstream treatment options 

including chemotherapy, the input suggested it may be reasonable to offer enzalutamide 

in the non-metastatic setting for patients to maintain their quality of life and delay cancer 

related morbidity. Therefore, for most patients the benefits of receiving enzalutamide 

were thought to outweigh the risks of toxicity.  

Prescription of enzalutamide to patients with good ECOG performance status, good life 

expectancy, without contraindications to enzalutamide, and with whom there was 

discussion of benefits and harms related to enzalutamide were suggested to help mitigate 

costs. The clinician input stated that prescription of enzalutamide should be made by 

clinicians and pharmacists with expertise in prostate cancer. One of the clinician inputs 

suggested that both patients and clinicians would be highly accepting of enzalutamide, and 

that clinicians would already be familiar with enzalutamide; unlike considerations needed 

for novel toxicities with apalutamide treatment, including rash and gastrointestinal issues.  

The other clinician input mentioned that while enzalutamide would be “nice to have” as 

an available therapy, it is not necessary. 

5.4 Sequencing and Priority of Treatments with Enzalutamide 

One of the clinician inputs indicated that patients who progress with enzalutamide are 

provided with either chemotherapy or enroll into a clinical trial. Patients may be ineligible 

for abiraterone or enzalutamide as a subsequent therapy if they have M1 CRPC; these 

patients may be restricted to the use of chemotherapy, for example cabazitaxel. The use 

of enzalutamide was stated to remove the option of second generation hormonal therapies 

as first-line therapy for patients with M1 prostate cancer, similar to apalutamide.  

The other clinician input submission suggested that enzalutamide would result in a 

downstream shift of all currently available treatments, where patients would receive 
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enzalutamide followed by docetaxel/radium 223, abiraterone acetate, cabazitaxel. This is 

in agreement with the other clinician input that suggested enzalutamide take the place of 

hormonal therapy as first-line treatment.  

Abiraterone acetate is not indicated for use in this specific patient population in Canada. 

One of the clinicians indicated that abiraterone acetate would not likely have a significant 

role as a therapy in this patient population as it has not yet been formally evaluated. Upon 

progression with enzalutamide, some patients may be only eligible for chemotherapy or 

clinical trials. 

The other clinician input submission suggested that almost all patients would be provided 

either enzalutamide or abiraterone over the next couple of years; they also highlighted 

that the costs of enzalutamide and abiraterone would be similar monthly, but that 

abiraterone will become generic soon. 

5.5 Companion Diagnostic Testing 

 Companion diagnostic testing is not required. One of the clinician input submissions 

indicated the ArV7 biomarker is a factor that does not commonly mediate resistance at 

this early stage in a patient’s treatment journey.  

5.6 Additional Information 

None. 

5.7 Implementation Questions 

 In clinical practice, what treatment options would be available to patients in the 
metastatic setting following enzalutamide treatment in the non-metastatic castration-
resistant prostate cancer setting? Which sequence of treatments would be preferred?  

 Apalutamide for the treatment of non-metastatic castrate resistant prostate cancer is 
currently under review at pCODR, and may become an available treatment option in the 
future. In what clinical scenarios would apalutamide or enzalutamide be the preferred 
treatment for non-metastatic castration-resistant prostate cancer? Please comment on 
the preference considering patient preference, efficacy, safety, and administration. 

None of the clinicians provided input that directly addressed the above implementation 

questions. Apalutamide was recently reviewed at pCODR and received a positive 

recommendation conditional on cost-effectiveness being improved to an acceptable level.   
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Exploratory Secondary Endpoints 

The following were exploratory secondary endpoints in the PROSPER study:2 

 Pain progression was defined as an increase from baseline of at least two points in 
question 3 of the BPI-SF question 3 (i.e., self-rated worst pain score in the last 24 hours). 
Time to pain progression was defined as the time from randomization to onset of pain 
progression. 

 Chemotherapy-free disease-specific survival was defined as the time from randomization 
to first use of cytotoxic chemotherapy for prostate cancer or death due to prostate cancer 
as assessed by the investigator.  

 Chemotherapy-free survival was defined as the time from randomization to first use of 
cytotoxic chemotherapy for prostate cancer or death due to any cause.  

 PSA responses were defined as a maximal decline from baseline in PSA of ≥50%, ≥90%, or to 
an undetectable level (i.e., below the lower limit of quantification of 0.02 ng/mL). PSA 
responses were to be confirmed by a second consecutive value at least three weeks later. 
Patients with missing PSA values were assumed to be non-responders.  

 The Functional Assessment of Cancer Therapy – Prostate (FACT-P) is a disease-specific, 27-
item, self-reported instrument used to assess the quality-of-life of patients with prostate 
cancer. The questionnaire has four domains (physical, social/family, emotional, and 
functional well-being). Each item is scored using a four-point Likert scale. Missing data 
were excluded from the analysis of FACT-P scores. The time to degradation in FACT-P 
global score was defined as the time from randomization to a decrease of ≥10-point from 
baseline in the FACT-P global score.  

 The European Quality of Life-5 Dimensions-5 Levels health Questionnaire (EQ-5D-5L) is a 
standardized instrument for evaluating health-related quality of life. Patients self-
reported on their current mobility, self-care, usual activities, pain/discomfort, and 
anxiety/depression. Each item was scored using a five-point scale ranging from 5 (no 
problem) to 0 (extreme problem).  

 The European Organization for Research and Treatment of Cancer (EORTC) Quality of Life 
Questionnaire-Prostate 25 module (QLQ-PR25) was also used to assess the quality of life of 
patients enrolled in the trial. Patients self-rated the following items: pain related to 
urination, ease and frequency of urination, bowel and other problems, changes in body 
weight, sexual interest, and sexual activity. Items are scored using a four-point scale 
ranging from “not at all to “very much” within each dimension. Missing data were 
excluded from the analysis.4  

 

For all of the time to event endpoints noted above, patients who did not have an event prior to 
the data cut-off were censored at the time of their last assessment.2  
 

e) Statistical Analyses 

Table 11 provides an overview of the statistical approaches used for the primary, key secondary, 
and secondary endpoints in the PROSPER trial. Hazard ratios for all time to event endpoints were 
obtained using Cox regression model with treatment as covariate and stratified by PSA DT (<6 or 
≥6 months) and prior or current use of a bone-targeting therapy (yes or no). The placebo and 
enzalutamide groups were compared using a log-rank test that was stratified by the above noted 
characteristics. Differences in PSA response rates were compared using Cochran-Mantel-Haenszel 
test of means, with the same stratification factors as the other endpoints (i.e., baseline PSA DT 
and use of bone-targeting agent). There were no statistical analyses reported for changes in EQ-
5D-5L or QLQ-PR25. All efficacy analyses were conducted using the ITT population. 
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Study treatments were administered in a double-blind manner with both the enzalutamide and 

placebo groups being issued the same number of tablets.4 The active and placebo tablets were 

identical in appearance.4 Fatigue is a known adverse event associated with enzalutamide 

treatment and a greater proportion of those who received the active treatment reported fatigue 

compared with placebo (32.5% versus 13.6%).2 Hence, it is possible that some 

patients/investigators may have been able to make inferences regarding the allocated treatment. 

Reviewers for the EMA also noted that differences in PSA progression could have an impact on 

blinding.52 The CGP indicated that the adverse event profile of enzalutamide could compromise 

blinding for some patients and study personnel; however, the difference was not considered to 

have substantially affected the internal validity of the PROSPER study. In addition, the primary 

endpoint was evaluated by a BICR. 

 

Reviewers for the FDA have previously stated that MFS is considered to be an appropriate primary 

endpoint in the setting of nmCRPC as long as it was of sufficient magnitude and was accompanied 

by data from supportive secondary endpoints such as overall survival.55 In the PROSPER study the 

primary efficacy endpoint (i.e., MFS) was evaluated by a BICR, which is an accepted strategy to 

reduce potential bias in the interpretation of the radiographic data56 and aligned with scientific 

advice from the EMA.52 The CGP consulted by the pCODR Methods Team indicated that the use of 

a BICR is an important strength of the PROSPER study, as there can be considerable variation in 

routine clinical practice regarding whether or not a patient with nmCRPC has experience disease 

progression. 

 

Patient disposition was thoroughly documented and well reported by the submitter. Major 

protocol deviations were balanced across the two treatment groups; reviewers for the EMA noted 

that no important biases were identified with the violations.52 The CGP noted that similar rates of 

discontinuation due to adverse events would be anticipated in routine practice with enzalutamide. 

Compliance with the study treatments was evaluated by counting the number of capsules at each 

study visit and overall compliance was reported to be 96.0% in the enzalutamide group and 98.3% 

in the placebo group.1 The CGP indicated that compliance rates in routine practice may be lower 

than those reported in the PROSPER study. 

 

Statistical power calculations were reported for PROSPER;4 enrolment was slightly below the 

target number (i.e., 1401 versus 1440), but sufficient to observe the number the events required 

for the primary endpoint. Statistical tests for all endpoints, with the exception of the primary and 

key secondary endpoints, were conducted without adjustment multiple comparisons; therefore, 

the findings should be considered hypothesis generating because of the risk of type I error.4 

Exploratory subgroup analyses were pre-specified in the protocol for the PROSPER study and 

investigated treatment effects based on relevant patient characteristics (e.g., PSA doubling-

time).4  

 
Fractures were adverse event of interest for CGP. The EMA noted that the study protocol did not 

include classification of fractures as being non-pathological or pathological; therefore the 

distinction between these events could not be reliably elucidated from the trial data.52  
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External Validity 
  
The CGP noted that the eligibility criteria for PROSPER were appropriate and would not have 

excluded relevant patient populations. The CGP noted that the definition for high-risk patients 

based on PSA doubling-time of ≤10 months, that was used in the PROSPER, was reasonable. Based 

on the baseline demographic and disease characteristics, the CGP indicated that the patient 

population of the PROSPER study was a reasonable reflection of the target population in Canada. 

It was noted that the proportion of patients who had undergone a bilateral orchiectomy 

(approximately 13%)1 would be lower in Canadian practice, but this would not be expected to 

compromise the generalizability of the study results to the Canadian setting. 

To be eligible for enrollment in PROSPER patients could not have a history of seizure or any 

condition that may have predisposed them to seizures.4 There is currently a black box warning 

regarding the risk of seizure in the Canadian product monograph for enzalutamide51 and the CGP 

indicated that patients would be screened for a risk of seizure prior to initiating treatment with 

enzalutamide. Hence, the exclusion of these patients is reflective of routine practice in Canada. 

The CGP also stated that MFS is a clinically relevant endpoint for patients with nmCRPC, noting 

that progression to metastatic disease is often associated with decreased quality of life for those 

living with the condition (e.g., need for cytotoxic therapies, pain, anxiety). Similar comments 

were made by the EMA’s Scientific Advisory Group on Oncology which included patient 

perspectives.52  

The GCP indicated that the protocol for dosage adjustment that was used in the PROSPER study 

was generally reflective of what would occur in routine clinical practice. However, it was noted 

that the proportion of enzalutamide-treated patients who required dose modification in PROSPER 

(17.4%) may be lower than what has been observed in clinical practice with enzalutamide. 

However, treatment is currently limited to patients with metastatic disease and, as such, clinical 

experience is based on patients who are less healthy than those enrolled in the PROSPER study 

(i.e., nmCRPC).  

As noted above, the use of a BICR for evaluating disease progression can be an important strength 

in terms of the internal validity of a trial conducted in patients with nmCRPC. However, the use of 

a centralized reviewer is not reflective of routine clinical practice where individual physicians and 

healthcare teams would make the determination regarding whether or not a patient has 

experienced disease progression.  

 

Patients were enrolled at 254 sites in 32 countries across North America, South America, Europe, 

Asia, and Australia and 7.1% of the participants were enrolled at 15 Canadian sites.1,3 Results were 

similar across the subgroup analyses conducted for geographic regions (Error! Reference source 

not found.) and the CGP noted that clinical practice would not be expected to vary substantially 

across the different regions, particularly for nmCRPC where the current standard of care would 

simply be to continue treatment with ADT until disease progression has been observed.  

 

The PROSPER study was designed solely to investigate the safety and efficacy of enzalutamide 

treatment in the non-metastatic setting and does not provide insight into the optimal sequencing 

of enzalutamide treatment in patients with prostate cancer (i.e., prior to or after diagnosis of 

metastatic disease).   
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days of a reported fall. Thus, 49% of patients that reported a fracture in the enzalutamide arm 

and 38.5% in the placebo arm had suffer from a previous fall.  

6.4  Ongoing Trials  

No ongoing trials were identified as being relevant to this review. 
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specific survival, time to pain progression, time to opiate use for prostate cancer pain, and time 

to treatment discontinuation.6 This outcomes generally align with the outcomes of interest for this 

pCODR review (Table 4), as well as those studied in the PROSPER trial.1  

 
 
Wallis et al (2018) Indirect Comparison 
It does not appear that Wallis et al (2018)7 conducted a systematic literature review to identify 

studies, as there are few details reported regarding the literature search strategy and methods for 

study selection, data extraction, and risk of bias assessment (if applicable) were not reported.  

The authors stated that they conducted a search PubMed and multiple databases of conference 

proceedings (specific details were not reported). There were no details reported regarding search 

limitations and key terms. A copy of the literature search strategy was not reported and there 

were no details regarding excluded studies.   

 

The authors reported that eligible studies included placebo-controlled phase 3 RCTs that 

investigated the use of novel androgen axis inhibitors in combination with ADT for patients with 

nmCRPC. The primary efficacy outcome of interest was investigator-adjudicated MFS. Secondary 

outcomes included overall survival and time to PSA progression. The following four safety 

endpoints were also evaluated: total adverse events; grade 3 or 4 adverse events; withdrawals 

due adverse events; and fatal adverse events. These outcomes generally align with the outcomes 

of interest for this pCODR review, as well as those studied in the PROSPER trial.3  

 
Chowdhury et al (2018) Indirect Comparison 
The MAIC conducted by Chowdhury et al (2018)8 has been published only as a conference abstract 

and the methods are sparsely reported. There are no details regarding the methodology for 

selecting studies for inclusion. 

 

7.1.3 Included Studies 
 
Submitter-Provided NMA 
Nine studies met the inclusion criteria for the systematic review and five studies met the 

eligibility criteria for NMA.6 In accordance with the protocol for this pCODR review, this section of 

the report has focussed on studies that involved enzalutamide or apalutamide. There were two 

studies that investigated the use of enzalutamide (PROPOSE and STRIVE) and one study that 

investigated the use of apalutamide (SPARTAN). The characteristics of the PROSPER trial are 

described in detail in section 6 of this report. STRIVE was a phase 2, multi-centre, double-blind, 

placebo-controlled study that compared enzalutamide (160 mg once daily) versus bicalutamide (50 

mg once daily). SPARTAN was a phase 3, multicentre, double-blind, placebo-controlled RCT.54 

Both SPARTAN and PROSPER were restricted to patients with nmCRPC; whereas, the study 

population in STRIVE was composed primarily of patients with mCRPC (65%) with a subset of 

patients who had nmCRPC (35%).  

 
Wallis et al (2018) Indirect Comparison 
Similar to the submitter-provided NMA, the indirect comparison by Wallis et al (2018) included the 

PROSPER and SPARTAN studies.7 
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PROSPER. As shown in, Table 27 the distribution of baseline Gleason scores was reported 

differently in the PROSPER and SPARTAN trials, making in challenging to accurately compare 

across the studies. The median PSA at baseline was greater in the PROSPER study (11.1 and 10.2 

with enzalutamide and placebo, respectively) compared with the SPARTAN study (7.78 with 

apalutamide and placebo, respectively). 
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data extraction, and quality assessment were appropriate and well-reported (i.e., performed by a 

single reviewer with a process for quality assessment and resolving discrepancies). The systematic 

review methodology was rigorous and well-reported by the study authors. Research questions and 

eligibility criteria were clearly stated in the report (including a comprehensive PICOS statement). 

A detailed study selection flow chart was provided in the report. A list of excluded studies was not 

reported for the systematic review; only a list of studies that were included in the systematic 

review, but subsequently excluded from the NMA was report.6,57 

 

The submitter’s NMA was conducted using the relevant patient population (i.e., patients with high 

risk nmCRC). The patient populations of the PROSPER and SPARTAN studies aligned with the 

indication under review (i.e., patients with nmCRPC). The STRIVE study was included in one of the 

indirect comparisons. This study enrolled patients with both mCRPC (65%) and nmCRPC (35%), but 

reported subgroup results for those with non-metastatic disease. The study authors included a 

range of relevant efficacy outcomes (including MFS, overall survival, time to first use of cytotoxic 

chemotherapy, and time to PSA progression), but there were no analyses conducted for any safety 

endpoints. The submitter-provided NMA was limited to the use of fixed-effects models. The use of 

a random-effects model would likely result in greater uncertainty in the estimates of effect. Since 

there was no difference observed between enzalutamide and apalutamide with the fixed-effect 

estimates, the use of a random effects approach would be unlikely to alter the conclusions of the 

indirect comparison (i.e., no observable difference in the efficacy of enzalutamide and 

apalutamide).   

The studies included in the networks (PROSPER and SPARTAN) were multinational trials that were 

well-conducted and well-reported. The study authors used the NICE checklist to assess the quality 

of all the trials that met their inclusion criteria, and reported that the results of their quality 

appraisal did not reveal low quality studies within the NMAs. There was no selective reporting of 

outcomes in the PROSPER and SPARTAN trials. In order to show between-study similarities, the 

submitter-provided NMA report and systematic review report described the distribution of seven 

key baseline characteristics of the study populations (median age at baseline, gender, race, 

smoking history, disease stage, histology, and performance status) along with a description of 

study design characteristics. However, no quantitative measures of between-study heterogeneity 

were provided to justify the similarity assumption (no treatment-covariate interactions) between 

the included trials. 

 

The NMA used the standard model that assumes constant, proportional hazards for all included 

studies. This assumption was assessed and reported as not having been met for all endpoints in 

PROSPER (with the exception of overall survival). The impact on the risk of bias on the estimates 

of effect is unclear. Overall survival data were immature for both the PROSPER and SPARTAN 

trials. The NMA appears to have used the first-interim analysis for PROSPER rather than the more 

recent second-interim analysis.  

 

There were differences in the proportion of patients who initiated treatment with cytotoxic 

chemotherapy during the PROSPER (9.1% and 20.5% with enzalutamide and placebo, respectively) 

and SPARTAN (5.7% and 11.0% with apalutamide and placebo, respectively). The pCODR methods 

team identified potential differences in the subsequent antineoplastic therapies that were used by 

patients in the PROSPER and SPARTAN trials. The protocol for the SPARTAN study clearly stated 



 

pCODR Final Clinical Guidance Report - Enzalutamide (Xtandi) for non-Metastatic Castration Resistant Prostate Cancer  
pERC Meeting: February 21, 2019; Early Conversion: March 26, 2019 
© 2019 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW         69 

that patients with radiographic progression would be offered treatment with abiraterone + 

prednisone (both apalutamide and abiraterone acetate are currently marketed by the same 

manufacturer [i.e., Janssen]). For those who initiated subsequent treatment, the proportion of 

patients who received abiraterone acetate was greater in the SPARTAN trial (72.5% versus 71.4% in 

the placebo and apalutamide groups, respectively) compared with the PROSPER study (36% versus 

38% in the placebo and enzalutamide groups, respectively). However, this is only an approximate 

comparison as there were differences in how the proportions were reported in the PROSPER and 

SPARTAN trials. In contrast, the use of docetaxel was more commonly reported in the PROSPER 

trial (27% and 22% in the enzalutamide and placebo, respectively) compared with the SPARTAN 

trial (8.6% and 8.1% in the apalutamide and placebo, respectively). This large difference in the 

proportion of patients who initiated treatment with docetaxel reduces confidence in the indirect 

comparison for time to initiation with cytotoxic chemotherapy. In addition, it is unclear if these 

differences have the potential to impact the results for overall survival.  

 
Wallis et al Indirect Comparison 
There were few details provided regarding the literature search strategy and no details regarding 

the study selection process. Similarly, there were no methodological details reported regarding 

data extraction and it was not reported if a risk of bias assessment was performed by the study 

authors. Despite these limitations, the relevant studies identified by Wallis et al (2018) are 

identical to those identified by the pCODR Methods Team and by the authors of the submitter-

provided indirect comparison. Therefore, there are no concerns regarding missing studies from 

this analysis or the absence of formal risk of bias assessment (this is available in the submitter’s 

NMA report for the PROSPER and SPARTAN studies).   

 

The indirect comparison was focused on the relevant patient population (i.e., patients with high 

risk nmCRC) and the included studies accurately reflect this target population (i.e., SPARTAN and 

PROSPER). The indirect comparison included the two pharmaceutical treatments that are 

approved for nmCRPC in Canada (enzalutamide and apalutamide). As noted above, the PROSPER 

and SPARTAN studies were well conducted multinational trials with strong internal validity. The 

authors did not report a critical appraisal of the studies; however, the same studies were included 

in the NMA provided by the submitter and there were no serious limitations identified in the 

assessment performed using the NICE checklist. 

The study authors included slightly fewer efficacy endpoints compared with the submitter’s NMA 

(including MFS, overall survival, and time to PSA progression). However, in contrast to the 

submitter’s NMA, Wallis et al included the following safety endpoints: total adverse events, grade 

3–4 adverse events, WDAEs and adverse events leading to death. The pCODR Methods Team noted 

that the proportion of placebo-treated patients who experienced at least one adverse event was 

considerably higher in the SPARTAN trial compared with those in the PROSPER study (93% versus 

77%). Similarly, the proportion of patients who reported at least one serious adverse event was 

greater in the placebo group of SPARTAN compared with the placebo group of PROSPER (34% 

versus 23%). The rationale for this difference is unclear, but it raises questions about the 

comparability of the adverse event data from the PROSPER and SPARTAN trials.7   

 
Similar to the method used in the submitter-provided NMA, the Bucher method assumes constant, 

proportional hazards for the included studies. As noted previously, this assumption was assessed 
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and overall survival (HR: 1.14 [95% CI, 0.69 to1.90]).7  The MAIC published as a conference 

abstract also demonstrated no significant difference (apalutamide versus enzalutamide) for MFS 

(0.77 [95% CrI, 0.46 to 1.30]) and overall survival (0.92 [95% CrI, 0.69 to 1.24]).  

The submitter-provided NMA and the MAIC did not evaluate any safety endpoints; however, the 

published indirect comparison reported no difference between enzalutamide and apalutamide for 

total adverse events, grade 3–4 adverse events, withdrawals due to adverse events, or adverse 

events leading to death. The pCODR Methods Team noted that adverse events and serious adverse 

events were more commonly reported in the placebo group of the SPARTAN trial compared with 

the PROSPER study; raising questions about the comparability of the safety data from those two 

trials. Indirect comparisons on aggregate measure of adverse events can provide useful 

information regarding comparative safety, but do not provide insight into the unique adverse 

event profiles of enzalutamide and apalutamide (e.g., risk of seizures). There were no indirect 

comparisons that investigated potential differences between enzalutamide and apalutamide in the 

risk of seizures, an adverse event of special interest for this pCODR review.  

The pCODR Methods Team was unable to critically appraise the MAIC due to the absence of a 

publication and identified several important limitations with the submitted-provided NMA and the 

Bucher indirect comparison of enzalutamide and apalutamide. Most notably, the analyses for the 

efficacy endpoints were conducted using methods that assumed proportional hazards for the 

included studies. This assumption was not valid for MFS, time to cytotoxic chemotherapy, and 

time to PSA progression. Alternative modelling approaches that do not rely on proportional 

hazards were not explored and/or reported. The potential risk of bias with this limitation is 

unclear and the results should be interpreted with caution. The data for overall survival data were 

immature for both the PROSPER and SPARTAN trials and there were differences in the post-

progression therapies that were used in the two studies. Given these limitations, conclusions 

cannot be drawn from the indirect comparisons regarding the comparative efficacy of 

enzalutamide and apalutamide for overall survival. 
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 COMPARISON WITH OTHER LITERATURE  

The pCODR Clinical Guidance Panel and the pCODR Methods Team did not identify other 

relevant literature providing supporting information for this review. 
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 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 for enzalutamide 
(Xtandi) for non–metastatic castration resistant prostate cancer. 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 CADTH 
website (www.cadth.ca/pcodr).   

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. There was no non-disclosable 
information in the Clinical Guidance Report provided to pERC for their deliberations. 

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 CADTH website 
(www.cadth.ca/pcodr). 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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Search: XTANDI/enzalutamide, castration-resistant prostate cancer 
 
Select international agencies including: 

 Food and Drug Administration (FDA):http://www.fda.gov/ 

 European Medicines Agency (EMA): http://www.ema.europa.eu/ 
 

Search: XTANDI/enzalutamide, castration-resistant prostate cancer 
  
Conference abstracts: 

 American Society of Clinical Oncology (ASCO): http://www.asco.org/ 

 European Society for Medical Oncology (ESMO): https://www.esmo.org/ 
 

Search: XTANDI/enzalutamide, castration-resistant prostate cancer – last 5 years  

 

Detailed Methodology 

The literature search was performed by the pCODR Methods Team using the search strategy 
above.  

Published literature was identified by searching the following bibliographic databases: MEDLINE 
(1946- ) with in-process records & daily updates via Ovid; Embase (1974- ) via Ovid; The Cochrane 
Central Register of Controlled Trials (August 2018) via Ovid; 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 concepts were XTANDI/enzalutamide and 
castration-resistant prostate cancer. 

Methodological filters were applied to limit retrieval to randomized controlled trials and 
controlled clinical trials. Where possible, retrieval was limited to the human population. The 
search was also limited to English-language documents, but not limited by publication year.  

The search is considered up to date as of January 31, 2019.  

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 – clinicaltrials.gov and Canadian 

Partnership Against Cancer Corporation - Canadian Cancer Trials), and relevant conference 

abstracts. Conference abstracts were retrieved through a search of the Embase database limited 

to the last five years. Abstracts from the American Society of Clinical Oncology (ASCO) and the 

European Society for Medical Oncology (ESMO) were searched manually for conference years not 

available in Embase. 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 additional information as required by the pCODR Review Team.  
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Detailed Methodology of Literature Review 

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. One member of the pCODR Methods Team independently made 
the final selection of studies to be included in the review. 

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

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.  

Data Analysis 

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

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 clinical benefit of the drug.  

 The pCODR Secretariat wrote summaries of the input provided by patient advocacy 
groups, by the Provincial Advisory Group (PAG), and by Registered Clinicians. 
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