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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE 


Health Technology Appraisal 


Degarelix for treating advanced hormone-dependent prostate cancer 


Response to consultee, commentator and public comments on the Appraisal Consultation Document (ACD) 


 


Definitions: 


Consultees – Organisations that accept an invitation to participate in the appraisal including the manufacturer or sponsor of the 
technology, national professional organisations, national patient organisations, the Department of Health and the Welsh Assembly 
Government and relevant NHS organisations in England. Consultee organisations are invited to submit evidence and/or statements 
and respond to consultations. They are also have right to appeal against the Final Appraisal Determination (FAD). Consultee 
organisations representing patients/carers and professionals can nominate clinical specialists and patient experts to present their 
personal views to the Appraisal Committee.  


Clinical specialists and patient experts – Nominated specialists/experts have the opportunity to make comments on the ACD 
separately from the organisations that nominated them. They do not have the right of appeal against the FAD other than through 
the nominating organisation. 


Commentators – Organisations that engage in the appraisal process but that are not asked to prepare an evidence submission or 
statement. They are invited to respond to consultations but, unlike consultees, they do not have the right of appeal against the 
FAD. These organisations include manufacturers of comparator technologies, NHS Quality Improvement Scotland, the relevant 
National Collaborating Centre (a group commissioned by the Institute to develop clinical guidelines), other related research groups 
where appropriate (for example, the Medical Research Council and National Cancer Research Institute); other groups (for example, 
the NHS Confederation, NHS Information Authority and NHS Purchasing and Supplies Agency, and the British National Formulary).  


Public – Members of the public have the opportunity to comment on the ACD when it is posted on the Institute’s web site 5 days 
after it is sent to consultees and commentators. These comments are usually presented to the appraisal committee in full, but may 
be summarised by the Institute secretariat – for example when many letters, emails and web site comments are received and 
recurring themes can be identified.  
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Comments received from consultees 


Consultee Comment Response 


Prostate Cancer 
Support Federation 


The patients that I represent will be pleased that the committee acknowledged the 
rapidity with which Degarelix acts and that it does not cause a problem with a 
testosterone flare and has reduced cardiovascular events when compared with the 
agonists. 


I believe the patients will be disappointed that the committee have only 
recommended the use of this drug when a patient has impending spinal 
compression from metastatic disease (a relatively unusual problem) but have as yet 
failed to recognise its quick action to relieve pain from skeletal metastases (a more 
common problem) and its value in relieving impending ureteric and urethral 
obstruction. (Urethral obstruction from a malignant prostate may otherwise need 
prostatic surgery with a three or four day hospital stay, possible surgical 
complications and added expense.) 


Patients would like the committee to consider adding these indications to the 
guidelines for the use of this drug. 


Comment noted. The Committee noted comments 
highlighting that degarelix is particularly beneficial 
compared with LHRH agonists for the subgroups of 
people with pre-existing cardiovascular disease, 
people with skeletal metastases and people with 
impending ureteric and urethral obstruction, and 
that these subgroups should be considered. The 
Committee noted that the manufacturer did not 
include any subgroup analyses and did not provide 
any estimate of the ICER for these subgroups. The 
Committee was therefore unable to consider the 
cost-effectiveness of degarelix compared with 
LHRH agonists in these subgroups (please see 
section 4.20 of the FAD). 


Prostate Cancer 
UK 


Prostate Cancer UK was pleased to learn that NICE are proposing to recommend 
the use of degarelix as an option for hormone-dependent prostate cancer, only in 
people with spinal metastases who are at risk of impending spinal cord 
compression. We believe that the Committee has taken account of the criteria as set 
out in the Appraisal consultation document.  


We hope this decision is confirmed at the Committee meeting on 11th February 
2014. We would then urge the Final Appraisal Document be published as soon as 
possible. 


Comment noted. The final draft guidance 
recommends degarelix as an option for treating 
advanced hormone-dependent prostate cancer, 
only in people with spinal metastases who present 
with signs or symptoms of impending spinal cord 
compression (please see section 1.1 of the FAD). 


British Association 
of Urological 
Surgeons 


I am writing on behalf of the British Association of Urological Surgeons, Section of 
Oncology.  Our only comment on the ACD is that we think there should be guidance 
on the ongoing treatment after castrate testosterone is achieved using Degarelix - 
whether patients should continue Degarelix or be switched to an LHRH analogue in 
the interests of cost saving? 


Comment noted. The Committee noted that it can 
only make recommendations on the technology 
under appraisal and within the boundaries of its 
marketing authorisation (please see section 4.2 of 
the FAD). 


Ferring 
Pharmaceuticals 


We would like to take this opportunity to thank NICE for the time and consideration 
the Appraisal Committee (AC) and the support teams have devoted to this 
submission process. However, upon reviewing the Appraisal Consultation Document 
(ACD), Ferring considers the ACD recommendation is too restrictive with respect to 
the prostate cancer population that is covered based on the evidence presented to 
the AC and in the context of the approved label. 


 


Comment noted. The Committee considered all the 
evidence submitted, including evidence from clinical 
trials, patient and clinical experts, the Evidence 
Review Group’s (ERG) economic analysis and the 
manufacturers’ submissions. It also carefully 
considered the comments received from consultees 
and commentators in response to the ACD.  
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Consultee Comment Response 


The ACD raises issues regarding the appropriateness of the pooled analyses, 
treatment pathway algorithm and utility mapping algorithm that formed part of the 
original submission. To address these concerns, additional meta-regression 
analyses (which show no sign of trial heterogeneity) to support the significant 
efficacy and safety benefits of degarelix, as well as the inclusion of the requested 
changes to the treatment pathway algorithm and utility mapping have been 
completed and provided within this response and are detailed in Appendix A. These 
analyses indicate the ICER from the updated model is still below the recognised 
threshold for a cost-effective treatment. 


 


Based upon the further analyses presented within this response, in conjunction with 
the original submission, Ferring considers there to be a strong evidence base 
demonstrating that those patients at high risk of prostate-specific antigen (PSA) 
progression and/or with pre-existing cardiovascular disease (CVD) represent 
additional populations that would particularly benefit from treatment with degarelix. 
Ferring requests the AC to reconsider the recommendation in light of the following 
information detailed within this response document 


Meta-regression 


As described in section 4.19 of the FAD, the 
Committee noted that, as per the ERG’s additional 
exploratory analyses, the incremental cost-
effectiveness ratio (ICER) for degarelix compared 
with 3-monthly triptorelin was £103,200 per QALY 
gained when its preferred assumption of no 
differences in PSA progression or death, and no 
differences in the rate of fractures and 
cardiovascular adverse events between degarelix 
and the LHRH agonists was applied. It also noted 
that the ICERs for degarelix when other LHRH 
agonists were considered ranged from £70,600 per 
QALY gained compared with monthly triptorelin to 
£105,400 per QALY gained compared with 6-
monthly triptorelin. The Committee noted that all 
ICERs were outside the range normally considered 
as a cost-effective use of NHS resources.  


 
Subgroups of people at high risk of PSA 
progression and/or with pre-existing 
cardiovascular disease 


The Committee was aware of the ERG’s comments 
that pooled analyses should be interpreted with 
caution and that the manufacturer’s meta-
regression analyses had limitations (please see 
sections 3.49, 3.50 and 4.7 of the FAD). The 
Committee agreed with the ERG’s comments and 
further noted that CS35 included an unlicensed 
dose of degarelix, the analyses were not pre-
specified and were conducted post hoc. The 
Committee concluded that the results for PSA 
progression and long-term PSA progression benefit 
for degarelix compared with LHRH agonists were 
highly uncertain and therefore no PSA progression 
benefit from degarelix compared with LHRH 
agonists could be assumed (please see section 4.7 
of the FAD).  
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Consultee Comment Response 


The Committee discussed in detail the clinical 
evidence presented for people with pre-existing 
cardiovascular disease and concluded that because 
of the uncertainty around both the pooled analyses 
and the meta-regression analyses presented by the 
manufacturer, and the lack of a robust evidence 
confirming the effect of degarelix on reducing the 
risk of cardiovascular events compared with LHRH 
agonists, it was not possible to conclude that 
degarelix would reduce the risk of cardiovascular 
events in people with pre-existing cardiovascular 
disease compared with LHRH agonists (please see 
section 4.10 of the FAD). 


Ferring 
Pharmaceuticals 


1. PSA progression 
It would appear the AC exhibits a degree of uncertainty, with respect to the 
improved PSA progression-free survival (PSA PFS) observed for degarelix versus 
LHRH agonists.1-3, with the ACD stating ‘The Committee concluded that the results 
for PSA progression and long-term PSA progression benefit for degarelix compared 
with LHRH agonists were highly uncertain and therefore no PSA progression benefit 
from degarelix compared with LHRH agonists could be assumed’ [page 30, section 
4.7]. Within this response, Ferring provides further clarification of the differential 
mechanism of action of degarelix, versus luteinising hormone-releasing hormone 
(LHRH) agonists, and the subsequent impact this is likely to have on PSA 
progression. These explanatory rationales did not appear to be fully considered in 
either the ACD or the preceding AC meeting.  
 
This ACD response also restates the pivotal findings of the Phase III extension trial 
(CS21A), which support the statistically significant PSA PFS benefit for degarelix 
over leuprorelin seen during the first year of treatment.3 In addition, we have 
provided reference to further analyses of this extension study over five years, which 
demonstrate the significant PSA PFS benefit established for degarelix during year 
one remained consistent at five years (detailed Appendix A, Section 1).  We have 
provided this information in our response, particularly due to the fact that not all 
members present at the AC meeting had been provided the submission appendices 
by NICE, which detail supporting RCT information. In addition, a meta-regression 
analysis (that demonstrates no sign of trial heterogeneity) of PSA PFS from CS21 
and CS35 trial data has been completed (detailed in Appendix A, Section 2). 


 


Comment noted. The Committee considered all the 
evidence submitted, including the information 
presented in the manufacturer’s original submission 
and the submission of additional evidence clarifying 
the mechanism of action for degarelix.  


 


 


 


 


 


 


The Committee noted the results from the extension 
CS21A trial. It also noted the ERG’s comment that 
this difference between degarelix and leuprorelin 
was not demonstrated in CS21A because this trial 
did not include a comparator arm as all patients 
switched from leuprorelin to degarelix. 


The Committee also noted the results of the 
manufacturer’s pooled analyses together with the 
results of the meta-regression analyses for PSA 
progression-free survival (using data from CS21 
and CS35). It was aware of the ERG’s comments 
that pooled analyses should be interpreted with 
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Consultee Comment Response 


caution and that the manufacturer’s meta-
regression analyses had limitations (please see 
section 3.50 of the FAD). The Committee agreed 
with the ERG’s comments and further noted that 
CS35 included an unlicensed dose of degarelix, the 
analyses were not pre-specified and were 
conducted post hoc. The Committee concluded that 
the results for PSA progression and long-term PSA 
progression benefit for degarelix compared with 
LHRH agonists were highly uncertain and therefore 
no PSA progression benefit from degarelix 
compared with LHRH agonists could be assumed 
(please see section 4.7 of the FAD). 


As noted in the Guide to the Single Technology 
Appraisal (STA) process, submission appendices 
are not normally given to the Appraisal Committee. 
Committee members may request the appendices 
for further information if they feel they are 
appropriate.  


Ferring 
Pharmaceuticals 


2. Cardiovascular data 


During the AC meeting held on 27 November 2013, it was made apparent from 
discussions that not all of the panel members had reviewed, in full, the evidence 
presented by Ferring showing the reduced risk of cardiovascular (CV) serious 
adverse events (SAEs) and death in patients with CV disease (CVD) at baseline in 
those treated with degarelix versus LHRH agonists. Ferring would like to take this 
opportunity to reiterate the relevance of the recent, independently produced, peer-
reviewed publication by Albertsen et al 2013. The conclusions of this paper present 
the full impact and clinical importance of the reduced risk of CV SAEs and death of 
degarelix versus LHRH agonists. To highlight, again, the benefits of degarelix with 
respect to an improved CV SAE and death risk in patients with existing CVD to the 
AC, the findings from Albertsen et al 20134 have been described in this ACD 
response. 
 
In addition, the meta-regression analysis, as recommended within the ACD [page 
20, section 3.2.4], that evaluates the risk of CV SAEs and death in patients with pre-
existing CVD is presented (as Appendix A, Section 2). This analysis demonstrates 
that there is no sign of trial heterogeneity and adjusted hazard ratios are used in the 
updated economic model. The results of this meta-regression analysis are in line 


Comment noted. A copy of the Albertsen et al 
(2013) paper was provided for the Committee at its 
second meeting on 11 February 2014 for further 
consideration. As outlined in section 4.10 of the 
FAD, the Committee noted that the results of the 
study by Albertsen et al. (2013) showed that there 
was a statistically significant reduction in the risk of 
having a cardiovascular event with degarelix 
compared with LHRH agonists in people with pre-
existing cardiovascular disease. However it noted 
the authors’ conclusion that because the analysis 
was post-hoc, the findings should only be 
interpreted as hypothesis generating and further 
randomised controlled trials will be needed to 
validate the observations and define the 
mechanism by which they occur. The Committee 
noted comments received during consultation 
outlining the potential benefits of degarelix 
compared with LHRH agonists in people with pre-
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Consultee Comment Response 


with those from the pooled analysis and Albertsen et al 20134 that formed part of 
the original submission. Such benefits can be put into the context of other 
treatments used in a high-risk CVD population; for example, over a 5.4 year median 
follow-up period the relative risk of a major coronary event (coronary death, non-
fatal definite or probable myocardial infarction [MI], silent MI or resuscitated cardiac 
arrest) in those treated with a statin (simvastatin) versus placebo was 0.66 (95% CI 
0.59-0.75; p<0.00001).5 
 
The significantly reduced CV and death risk that degarelix offers, compared with 
LHRH agonists, is of particular relevance to the decision problem, as the population 
covered by the licensed indication of degarelix has a high prevalence of CV co-
morbidity; indeed, in England the prevalence of CVD for those aged 65–74 and ≥75 
years, the age groups with the highest incidence of prostate cancer,6 is 34.1% and 
44.4%,7 respectively. In light of the high prevalence of CVD in the prostate cancer 
population, Ferring felt it was appropriate to reiterate and further clarify the clinical 
evidence available to support the adverse event (AE) safety benefits of degarelix 
with respect to CV risk within this ACD response. 


existing cardiovascular disease. The Committee 
discussed in detail the clinical evidence presented 
for this subgroup and concluded that because of the 
uncertainty around both the pooled analyses and 
the meta-regression analyses presented by the 
manufacturer, and the lack of a robust evidence 
confirming the effect of degarelix on reducing the 
risk of cardiovascular events compared with LHRH 
agonists, it was not possible to conclude that 
degarelix would reduce the risk of cardiovascular 
events in people with pre-existing cardiovascular 
disease compared with LHRH agonists (please see 
section 4.10 of the FAD).  
The ERG reviewed the meta-regression analyses 
and restated that including CS35 in the analyses 
was not appropriate because it included an 
unlicensed dose of degarelix. It noted that 
heterogeneity between the trials had not been 
appropriately assessed. The ERG stated that the 
interaction between trial and treatment had been 
adjusted together with several baseline covariates 
in the manufacturer’s meta-regression analyses, 
and including other covariates could explain the 
heterogeneity in treatment across trials. The ERG 
considered that because CS21 and CS35 used 
different doses of degarelix, the random-effects 
model would have been more appropriate to detect 
clinical heterogeneity between trials (please see 
section 3.49 of the FAD). 
The Committee considered the results of the 
manufacturer’s pooled analysis and the meta-
regression analyses for cardiovascular events. It 
noted the ERG’s comments that the meta-
regression analyses resulted in a hazard ratio that 
was more plausible in terms of statistical 
significance than the results of the manufacturer's 
original pooled analyses, but when compared with 
the results of the individual trials the result was 
implausible. The Committee noted that the 
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Consultee Comment Response 


definition of cardiovascular disease in the 
manufacturer’s analysis included a very broad 
composite outcome of several cardiovascular 
conditions (myocardial infarction, ischaemic 
cerebrovascular conditions, haemorrhagic 
cerebrovascular conditions, embolic and thrombotic 
events, and other ischaemic heart disease). It was 
also aware that cardiovascular events were 
reported as adverse events in the study, and were 
not independent study endpoints. The Committee 
discussed in detail the clinical evidence presented 
for this subgroup and concluded that because of the 
uncertainty around both the pooled analyses and 
the meta-regression analyses presented by the 
manufacturer and the lack of robust evidence 
confirming the effect of degarelix on reducing the 
risk of cardiovascular events compared with LHRH 
agonists, it was not possible to conclude that 
degarelix would reduce the risk of cardiovascular 
events in people with pre-existing cardiovascular 
disease compared with LHRH agonists (please see 
section 4.10 of the FAD). 


Ferring 
Pharmaceuticals 


3. Subgroups of greatest benefit 


It is requested that, based on feedback from clinicians and patient representatives, 
the committee reconsiders patient access to degarelix in the context of the prostate 
cancer clinical guideline (CG175) including: 
A) The recommendations for hormonal therapy in the total metastatic prostate 
cancer population, and 
B) The evaluation of the risk of cardiovascular side effects of androgen deprivation 
therapy. 


It is our judgement, that the initial focus on the immediate suppression benefit of 
degarelix to only those at risk of spinal cord compression (SCC) lent undue weight 
to discussions held during the AC meeting and a lack of credit or weight was placed 
on the other subgroups highlighted within the ACD; e.g., ‘The clinical specialists also 
highlighted that degarelix is particularly appropriate for people at high risk of disease 
progression (that is, with a prostate-specific antigen [PSA] level of more than 20 
ng/ml), for people with spinal metastases who are at risk of impending spinal cord 


Comment noted. As outlined in section 4.7 of the 
FAD the Committee noted the post-hoc analyses of 
CS21 published by Tombal et al. (2010) showing a 
statistically significant difference between degarelix 
and leuprorelin for PSA progression or death, but 
when adjusted for baseline PSA levels and disease 
stage, this difference was no longer statistically 
significant (please see section 3.6 of the FAD for 
further details). The Committee also noted that the 
results from the meta-regression showed that the 
difference between degarelix and LHRH agonists 
for PSA progression-free survival for people with 
PSA level of more than 20 ng/ml at baseline and for 
people with locally advanced or metastatic prostate 
cancer was not statistically significant. It also noted 
that the ERG stated that manufacturer had already 
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Consultee Comment Response 


compression, older people and those with pre-existing cardiovascular disease’ [page 
27, section 4.2]. Furthermore, whilst we note that the immediate suppression of 
testosterone offered by degarelix is of benefit to those at risk of SCC, this clinical 
efficacy characteristic is also of benefit to a wider population, i.e. all patients at risk 
of, or suffering from, symptomatic disease, including those with bone pain and/or 
bone metastases and/or bladder outlet obstruction (BOO). 


adjusted for baseline risk. 


The Committee noted comments highlighting that 
degarelix is particularly beneficial compared with 
LHRH agonists for the subgroups of people with 
pre-existing cardiovascular disease, people with 
skeletal metastases and people with impending 
ureteric and urethral obstruction, and that these 
subgroups should be considered. The Committee 
noted that the manufacturer did not include any 
subgroup analyses and did not provide any 
estimate of the ICER for these subgroups. The 
Committee was therefore unable to consider the 
cost-effectiveness of degarelix compared with 
LHRH agonists in these subgroups (please see 
section 4.20 of the FAD). 


Ferring 
Pharmaceuticals 


4. Meta-regression analyses 


Ferring recognises that the evidence review group (ERG) advice states that ‘It 
considered this [use of pooled analyses] to be inappropriate because such pooling 
ignores the characteristics of individual studies and relies on the assumption that 
there is no difference between individual trials. The ERG suggested that meta-
analyses would have been more appropriate to maintain the effects of 
randomisation and ensure that each study acts independently, minimising the 
impact of potential confounding variables. Therefore, the ERG considered that the 
results presented in pooled analyses in the manufacturer’s submission (see section 
3.11) were inappropriate and should be interpreted with caution’ [page 20, section 
3.2.4]. To address the uncertainty about possible differences between individual 
trials, we present within Appendix A, Section 2 of this response the following meta-
regression to re-confirm the efficacy and safety analysis results by adopting the 
preferred methodology from NICE/AC (see Table 1 [Table 1 is included in the 
manufacturer’s response and not reproduced here]). 


We trust the provision of these extensive meta-analyses (detailed within Appendix 
A, Section 2) addresses the uncertainties that the AC committee hold and provides 
further corroboration of the differential efficacy and safety benefits degarelix has 
over LHRH agonists. 


Comment noted. The Committee was aware of the 
ERG’s comments that pooled analyses should be 
interpreted with caution and that the manufacturer’s 
meta-regression analyses had limitations (please 
see sections 3.49 and 4.7 of the FAD).  The 
Committee discussed the differences between a 
random-effects model and a fixed-effects model for 
the meta-regression analyses. It understood that 
although overall the point estimate would be 
expected to be similar in both models, the random-
effects model assumes that each trial may be 
estimating different treatment effects so the 
observed variation is likely to be higher than for the 
fixed-effects model because it includes both the 
sampling error and an estimation of the 
heterogeneity of the trials. The fixed-effects model 
assumes that all trials are estimating the same 
treatment effect and any observed variation is 
simply the result of sampling error. It noted that the 
random-effects model gives a truer estimate of the 
underlying variability than the fixed-effects model 
when there is heterogeneity between trials. The 
Committee noted that the trials included in the 
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Consultee Comment Response 


meta-regression analyses differed in terms of: the 
doses of degarelix used (CS35 included an 
unlicensed dose), the inclusion criteria, the duration 
of follow-up, and the primary end points. The 
Committee accepted that because a random-effects 
model includes both the sampling error and an 
estimation of the heterogeneity of the trials, it would 
have been more appropriate for conducting the 
meta-regression analyses. The Committee agreed 
with the ERG’s comments and further noted that the 
analyses were not pre-specified and were 
conducted post hoc. The Committee noted that 
there was a high degree of uncertainty around the 
meta-regression analyses and concluded that no 
difference in the clinical effectiveness and safety of 
degarelix in terms of PSA progression, reduction of 
cardiovascular events in people with pre-existing 
cardiovascular disease and reduction of risk of 
fractures could be assumed (please see sections 
4.7, 4.9 and 4.10 of the FAD). 


Ferring 
Pharmaceuticals 


5. Clinical pathway treatment algorithm 


Ferring recognises that the AC does not fully agree with the treatment algorithm 
provided, with the ACD stating ‘The clinical specialists also stated that, in clinical 
practice, treatment with LHRH agonists continues after the disease progresses until 
death. The clinical specialists noted that the treatment pathway for people with 
advanced prostate cancer is changing; hormonal treatment is being given earlier, 
drugs such as enzalutamide and abiraterone are used after disease progression, 
and treatment with abiraterone is increasingly being considered before 
chemotherapy in the treatment pathway’ [page 26, section 4.2]. To confirm, our 
reasoning behind excluding enzalutamide and placing abiraterone after docetaxel 
was to adhere to current NICE recommendations at the time of submission, which is 
a stipulated requirement of STA submissions. However, we recognise that 
representing clinical practice is of great value, in terms of informing decision-making 
by the AC; therefore, within Appendix A, Section 3 of this ACD response, we have 
provided additional cost-effectiveness analyses including: 


1. A scenario analysis to evaluate the introduction of enzalutamide into the 
treatment algorithm (plus sensitivities around patient proportions receiving this 


Comment noted. The Committee noted the updated 
treatment pathway presented by the manufacturer 
in the submission of additional evidence in which 
abiraterone is positioned before docetaxel and 
enzalutamide is introduced before chemotherapy 
and abiraterone. The Committee understood that 
although there may be variation in clinical practice, 
the updated treatment pathway presented by the 
manufacturer is not consistent with current NICE 
guidance (please see section 4.2 of the FAD). 
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Consultee Comment Response 


treatment) 


2. A scenario analysis to evaluate the placement of abiraterone prior to 
docetaxel following disease progression (plus sensitivities around patient 
proportions receiving these treatments) 


3. Modelling treatment with LHRH agonists/degarelix until death within the 
base case. 


 


We trust that the provision of these scenario analyses answers the voiced concerns 
with respect to the treatment pathway algorithm and aid the AC’s re-evaluation of 
degarelix. These analyses, Appendix A, Section 3 of this response, indicate the 
ICER from the updated model, which has the suggestions from the AC and ERG 
incorporated, is still below the recognised threshold for a cost-effective treatment. 


Ferring 
Pharmaceuticals 


6. Additional quality of life and utility mapping activities 
We note that the ACD states the use of the Kontodimopoulos et al. (2009) utility 
mapping algorithm as inappropriate ‘The Committee considered that an alternative 
algorithm considered by the manufacturer, from McKenzie and van der Pol (2009), 
was more appropriate….’ [page 36, section 4.16] and describes how the 
manufacturer did not provide a probabilistic estimate of the incremental cost-
effectiveness ratio (ICER) ‘It noted that the results were based on a deterministic 
estimate of the ICER and that the manufacturer did not provide a probabilistic 
estimate of the ICER’ [page 36, section 4.16]. Within Appendix A, Section 3 of this 
response, Ferring has addressed these concerns and provided utility mapping using 
the alternative, suggested algorithm by the AC (McKenzie and van der Pol 2009) 
and provided the requested probabilistic estimates of the ICER. These analyses, 
indicate the ICER from the updated model, which has the suggestions from the AC 
and ERG incorporated, is still below the recognised threshold for a cost-effective 
treatment. 


Comment noted. The Committee discussed the 
updated utility values applied in the manufacturer’s 
model. The Committee concluded that the use of 
the utility algorithm by McKenzie and van der Pol 
was an appropriate change to the model (please 
see section 4.16 of the FAD). 


Ferring 
Pharmaceuticals 


This response aims to demonstrate the value of degarelix, and provide further 
clarification on the efficacy and safety benefits of degarelix versus LHRH agonists. 
Based upon the additional analyses presented within Appendix A of this response, 
in combination with the original submission, there is a firm evidence base supporting 
that those patients at high risk of PSA progression and/or with pre-existing 
cardiovascular disease (CVD) represent additional populations that would 
particularly benefit from treatment with degarelix. 
Ferring requests the AC to reconsider the ACD recommendation and broadens the 
prostate cancer population for which degarelix is recommended to ensure the widest 
choice of treatments is available to both clinicians and patients. We look forward to 


Comment noted. The Appraisal Committee 
reviewed the data available on the clinical and cost 
effectiveness of degarelix, having considered 
evidence on the nature of advanced hormone-
dependent prostate cancer and the value placed on 
the benefits of degarelix by people with the 
condition, those who represent them, and clinical 
specialists. It also took into account the effective 
use of NHS resources (please see section 4.1 of 
the FAD). 







Confidential until publication 


 Page 11 of 24 


Consultee Comment Response 


attending the AC meeting on the 11th February 2014, to help increase patient 
access to this valuable medicine in the NHS. 


The Committee noted that, as per the ERG’s 
additional exploratory analyses, the ICER for 
degarelix compared with 3-monthly triptorelin was 
£103,200 per QALY gained when its preferred 
assumption of no differences in PSA progression or 
death, and no differences in the rate of fractures 
and cardiovascular adverse events between 
degarelix and the LHRH agonists was applied. It 
also noted that the ICERs for degarelix when other 
LHRH agonists were considered ranged from 
£70,600 per QALY gained compared with monthly 
triptorelin to £105,400 per QALY gained compared 
with 6-monthly triptorelin. The Committee noted that 
all ICERs were outside the range normally 
considered as a cost-effective use of NHS 
resources and concluded that degarelix could not 
be recommended for treating advanced hormone-
dependent prostate cancer (please see section 4.19 
of the FAD). 


Comments received from clinical specialists and patient experts 


Nominating organisation Comment Response 


Prostate Cancer UK I was pleased to be advised that NICE proposes to recommend the use of 
Degarelix as an option for advanced hormone-dependent prostate cancer, in 
men with spinal metastases, at risk of impending spinal cord compression. I 
believe that the Committee has taken account of the criteria as set out in the 
Appraisal consultation document and arrived at a decision based in a careful 
consideration of the available evidence. 


 


I hope that this decision will confirmed at the Committee meeting on 11th 
February 2014, that the Final Appraisal Document will be published as soon 
as possible thereafter and the treatment made available at the earliest 
opportunity for the men who will benefit from its effects at a critical stage in 
the progress of their disease. 


Comment noted. The final draft guidance 
recommends degarelix as an option for treating 
advanced hormone-dependent prostate cancer, 
only in people with spinal metastases who present 
with signs or symptoms of impending spinal cord 
compression (please see section 1.1 of the FAD). 


British Uro-Oncology 
Group 


There are a number of comments to make which I would like to bring to the 
attention of the Appraisal Committee with regard to the clinical aspects and 
importance of the need for clinicians to have the choice of prescribing 


Comment noted.  


Cardiovascular disease: 
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degarelix for men with advanced prostate cancer.  Thank you in advance for 
sharing these with the Committee. 
 
There is enthusiasm to have the opportunity to prescribe degarelix amongst 
oncologists and urologists who treat prostate cancer. The initial ACD 
decision is extremely disappointing for clinicians and patients who are 
suffering with advanced prostate cancer.  I do agree that degarelix should 
be the treatment of choice for men with imminent spinal cord compression 
as a result of prostate cancer, but I (along with many of my colleagues) 
believe that this is not the only advantage and that there should be a wider 
indication for prescribing degarelix in routine practice. 
I understand that the amiable data are not all Level 1 evidence and that 
some of the articles are looking at post hoc analyses, pooled data and 
subgroups.  However, there are consistently strong signals from all these 
studies that when considered together add up to providing convincing 
evidence that degarelix could be a more effective drug in terms of delaying 
the time to a castrate resistant state and is also safer with less risk of 
cardiovascular events and death. For these reasons I feel that we should 
have the choice to prescribe the most effective drug at the initial stages of 
the disease, particularly if this can reduce cardiovascular disease 
progression – the consequences for the patient and the financial 
implications. 
 
The evidence from the pivotal CS21 study entitled: Efficacy and Safety of 
Degarelix: a 12 month, comparative, randomised, open-label, parallel-group 
phase III study in patients with prostate cancer, Klotz L et al.  BJUI 2008, 
demonstrated the non inferiority of degarelix in addition to immediate 
biochemical and clinical effectiveness without flare or the need for any 
additional flare protection.  Degarelix was shown to achieve immediate  
Helotestosterone reduction with a rapid PSA decrease and faster control of 
prostate cancer. The very low testosterone levels were maintained with 
degarelix. Degarelix was shown to be a well-tolerated alternative to LHRH 
agonists with a good safety profile. 


 
There was some discussion at the Appraisal Meeting regarding the fact that 
only 11% of men received an antiandrogen to prevent initial testosterone 
flare. The use of an antiandrogen does not totally block testosterone and the 
data comparing LHRH agonists to orchidectomy show some inconsistencies 
and it would appear that even when an antiandrogen is prescribed, this does 


The Committee noted comments received during 
consultation outlining the potential benefits of 
degarelix compared with LHRH agonists in people 
with pre-existing cardiovascular disease. The 
Committee discussed in detail the clinical evidence 
presented for this subgroup and concluded that 
because of the uncertainty around both the pooled 
analyses and the meta-regression analyses 
presented by the manufacturer, and the lack of a 
robust evidence confirming the effect of degarelix 
on reducing the risk of cardiovascular events 
compared with LHRH agonists, it was not possible 
to conclude that degarelix would reduce the risk of 
cardiovascular events in people with pre-existing 
cardiovascular disease compared with LHRH 
agonists (please see section 4.10 of the FAD). 


 


 


 


 


Testosterone response: 


The Committee concluded that degarelix was non-
inferior to LHRH agonists in suppressing 
testosterone levels and acknowledged that it is 
beneficial for avoiding testosterone flare which is 
particularly important in people with spinal 
metastases who present with signs or symptoms of 
spinal cord compression because of the known 
relationship between the testosterone flare when 
hormonal treatment starts and the risk of spinal 
cord compression (see section 4.6 of the FAD). 


 


PSA progression in CS21 and CS21A: 


As outlined in section 4.7 of the FAD, the 
Committee considered the results from CS21 for 
the PSA progression endpoint. It noted that there 
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not achieve total blockade of testosterone. The fact that whether an 
antiandrogen was administered or not with the initial injection does not 
prevent the ongoing testosterone miniflares and surges with subsequent 
injections. It is very possible that the immediate and continued superior 
suppression of testosterone accounts for the increased efficacy of degarelix 
seen in the post hoc analyses. 
 
The data from further analyses show consistent signals to suggest that 
degarelix is a potentially more effective choice especially for men with high 
risk advanced (metastatic) prostate cancer. 
 


1. Degarelix also demonstrates a more rapid and sustained 
suppression of FSH than LHRH agonists (CS21) and a further 
reduction of FSH was demonstrated in the crossover study when 
men treated with leuprorelin were changed to degarelix (CS21A). 
FSH is thought to have an impact on prostate cancer progression 
and has been shown to stimulate the growth of PC3 prostate cancer 
cells (Ben-Josef et al. J Urol 1999;161:970–6 ). It has also been 
demonstrated that subsets of prostate cancer express FSH receptor 
mRNA and protein at levels higher than those of normal and 
hyperplastic tissues (Mariani et al. J Urol 2006;175:2072–7) and 
that hormone-refractory prostate cancer cells express FSH and 
biologically active FSH receptor (Ben-Josef et al. J Urol 
1999;161:970–6). This more profound and sustained reduction of 
FSH with degarelix could be  a further alternative theory as to why it 
appears to be more effective 


 
2. Additional analysis of the Secondary Endpoint of Biochemical 


Recurrence Rate in a Phase III trial (CS21) Comparing Degarelix 
80mg Versus Leuprolide in Prostate Cancer Patients Segmented by 
Baseline Characteristics, (Tombal B et al.  Eur Urol 2010.) showed 
that degarelix  reduced PSA levels more rapidly than leuprorelin, 
irrespective of baseline disease stage and PSA progression-free 
survival was significantly longer with degarelix than leuprorelin in 
the ITT population. Also, patients with baseline PSA >20 ng/mL 
were significantly less likely to experience PSA failure with degarelix 
in an unadjusted analysis. 


 
3. The CS21 a (Phase III Extension Trial with a 1-arm crossover from 


was a statistically significant difference between 
degarelix and leuprorelin for the median percentage 
change in PSA levels. The Committee also noted 
that post-hoc analyses of subgroups from CS21 
showed that there was no statistically significant 
difference in the proportion of patients with 
metastatic disease who experienced PSA 
progression between treatment groups, and this 
was also similar in patients with locally advanced 
disease. The Committee noted the post-hoc 
analyses of CS21 published by Tombal et al. (2010) 
showing a statistically significant difference 
between degarelix and leuprorelin for PSA 
progression or death, but when adjusted for 
baseline PSA levels and disease stage, this 
difference was no longer statistically significant. 


The Committee noted the results from the extension 
CS21A trial. It also noted the ERG’s comment that 
this difference between degarelix and leuprorelin 
was not demonstrated in CS21A because this trial 
did not include a comparator arm as all patients 
switched from leuprorelin to degarelix. 


The Committee concluded that the results for PSA 
progression and long-term PSA progression benefit 
for degarelix compared with LHRH agonists were 
highly uncertain and therefore no PSA progression 
benefit from degarelix compared with LHRH 
agonists could be assumed (please see section 4.7 
of the FAD). 


The Committee noted that the results from the 
manufacturer’s meta-regression showed that the 
difference between degarelix and LHRH agonists 
for PSA progression-free survival for people with 
PSA level of more than 20 ng/ml at baseline and for 
people with locally advanced or metastatic prostate 
cancer was not statistically significant. It also noted 
that the ERG stated that the manufacturer had 
already adjusted for baseline risk (please see 
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leuprolide to degarelix (Crawford E.D et al.  J Urol 2011.) 
demonstrated that men switching from leuprorelin to degarelix, 
experienced a lower rate of PSA failure or death following an interim 
analysis at 27.5 months. 
 


4. Data investigating the changes in serum alkaline phosphatase (s-
ALP) levels in patients with prostate cancer receiving degarelix or 
leuprolide (Schroder F.H et al.  BJU Int 2009) showed that greater 
S-ALP reductions were seen in patients with metastatic disease 
receiving degarelix compared with leuprorelin and that the late rises 
in S-ALP seen in leuprorelin patients (indicating possible therapy 
failure) were not observed in those receiving degarelix. These data 
suggest better S-ALP control and potentially longer control of 
skeletal metastases with degarelix. This paper had apparently not 
been reviewed by the committee and should be considered before a 
final decision is made as it could be a further signal of efficacy 


 
 
 
 
 
 
Important data were submitted with regards to cardiovascular (CV) morbidity 
and mortality. This is a major complication for men with prostate cancer 
being treated with LHRH agonists and represents a great clinical and 
economic burden. The paper by Albertson had been made available and is 
to be published imminently.  It is important to note that although this is a 
pooled analysis, all the original data from prospective studies has been 
independently assessed by Albertson’s team. The patients in both groups 
were evenly matched for disease state and previous co-morbid factors. 
Even though this is not a randomised, prospective study, there is a strong 
signal of a difference and there are patients with pre-existing CV risk for 
whom, in light of this data, I would be more comfortable prescribing 
degarelix than a LHRH agonist. The conclusions from this paper were that 
over one year of treatment, when patients with a history of CV disease at 
baseline were treated with degarelix, they had a significantly lower 
probability of a serious CV event or death than those treated with a LHRH 
agonist. There was also a reduction in risk of experiencing a serious CV 
event of greater than 50% compared with those treated with a LHRH 


section 4.7 of the FAD). 


 


 


 


 


S-ALP: 


Serum alkaline phosphatase level was not included 
as an outcome in the scope. The manufacturer 
presented a pooled analysis on serum alkaline 
phosphatase levels in its submission and the ERG 
considered that this analysis should be interpreted 
with caution because only the significant finding 
from a post hoc subgroup analysis of patients with 
metastatic disease was reported, the analysis was 
not defined a priori and the baseline characteristics 
for this subgroup were not presented (please see 
sections 3.9 and 3.25 of the FAD). Reference to the 
paper by Schroder et al. (2009) based on the 
results from the CS21 trial is included in both the 
manufacturer’s submission and the ERG’s report. 


 


A copy of the Albertsen et al. (2013) paper was 
provided for the Committee at its second meeting 
on 11 February 2014 for further consideration. As 
outlined in section 4.10 of the FAD, the Committee 
noted the results of the study by Albertsen et al. 
(2013) showed that there was a statistically 
significant reduction in the risk of having a 
cardiovascular event with degarelix compared with 
LHRH agonists in people with pre-existing 
cardiovascular disease. However it noted the 
authors’ conclusion that because the analysis was 
post-hoc, the findings should only be interpreted as 
hypothesis generating and further randomised 
controlled trials will be needed to validate the 
observations and define the mechanism by which 
they occur.  
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agonist.  
 
The rationale for the differences seen in cardiovascular events in men with a 
pre-existing cardiovascular disease are summarised below as in the 
Albertson paper. The hypotheses are that the adverse effects on CV 
disease of LHRH agonists could be the destabilisation of established 
vascular lesions.  Most acute cardiovascular events, including myocardial 
infarction and stroke, are caused by rupture of an atherosclerotic plaque.  
 
Activation of the GnRH receptors results in T cell activation including 
increased proliferation and expression of the IL-2 receptor degarelix as an 
antagonist would not have this effect. In addition GnRH antagonists 
suppress both LH and FSH as opposed to GnRH agonists which primarily 
suppress LH.  FSH receptors have been found on the luminal endothelial 
surface of proliferating tissue and may also play a role in endothelial cell 
function, lipid metabolism and fat accumulation that may increase the risk of 
cardiovascular disease in men on LHRH agonists. These hypotheses are all 
supported by the observation that a GnRH antagonist is associated with a 
lower incidence of cardiac events only in subjects with pre-existing 
cardiovascular disease and that this difference becomes apparent within 
seven months. 
 
I do feel that these data cannot be ignored and as an Oncologist seeing 
over 800 new patients a year with prostate cancer, would feel it is difficult to 
now prescibe an agonist to men with previous cardivascular events knowing 
that there is an alternative that could reduce their chances of death from 
further cardiovascular events. This is also the opinion of many of my 
colleagues. 
 
In summary: 
 
I agree that degarelix should be the first therapy choice for men with risk of, 
or established, spinal cord compression, but feel very strongly that this 
should not be the only indication in view of the evidence described above. 
 
I would propose that degarelix should be available as an option for: 
 


 men with advanced (metastaic) prostate cancer who have been 
diagnosed with high risk disease  with a PSA >20 for initiation and 


The Committee considered the results of the 
manufacturer’s pooled analysis and the meta-
regression analyses for cardiovascular events. It 
noted the ERG’s comments that the meta-
regression analyses resulted in a hazard ratio that 
was more plausible in terms of statistical 
significance than the results of the manufacturer's 
original pooled analyses, but when compared with 
the results of the individual trials the result was 
implausible. The Committee noted that the 
definition of cardiovascular disease in the 
manufacturer’s analysis included a very broad 
composite outcome of several cardiovascular 
conditions (myocardial infarction, ischaemic 
cerebrovascular conditions, haemorrhagic 
cerebrovascular conditions, embolic and thrombotic 
events, and other ischaemic heart disease). It was 
also aware that cardiovascular events were 
reported as adverse events in the study, and were 
not independent study endpoints. 


The Committee discussed in detail the clinical 
evidence presented for this subgroup and 
concluded that because of the uncertainty around 
both the pooled analyses and the meta-regression 
analyses presented by the manufacturer, and the 
lack of a robust evidence confirming the effect of 
degarelix on reducing the risk of cardiovascular 
events compared with LHRH agonists, it was not 
possible to conclude that degarelix would reduce 
the risk of cardiovascular events in people with pre-
existing cardiovascular disease compared with 
LHRH agonists (please see section 4.10 of the 
FAD). 


 


  







Confidential until publication 


 Page 16 of 24 


Nominating organisation Comment Response 


maintainence 


 also men with advanced (metatsatic) prostate cancer presenting 
with a previous cardiovascular event. 


 


 


Comments received from commentators 


Commentator Comment Response 


National 
Collaborating 
Centre for Cancer 
(NCC-C) 


1. NCC-C fully supports the recommendation that degarelix should be used for 
men with newly diagnosed metastatic prostate cancer who are at risk of 
impending spinal cord compression. 


 


2. NCC-C advises the committee to consider recommending a switch to an LHRH 
agonist after the man has been stabilised on degarelix. Please find attached 
published evidence that a switch from LHRH antagonist to LHRH agonist was 
safe and effective after 3 months treatment with the LHRH antagonist, aberalix. 
The use of an LHRH agonist is more convenient with 3-monthly depot 
preparations available. In addition the LHRH agonists goserelin, leuprorelin and 
triptorelin offer significant cost savings with annual drug costs of £828 to £940 
ex-VAT compared with an annual maintenance cost of £1552 ex-VAT for 
degarelix. These men could be on therapy for a number of years. 


Comment noted. The final draft guidance 
recommends degarelix as an option for treating 
advanced hormone-dependent prostate cancer, 
only in people with spinal metastases who present 
with signs or symptoms of impending spinal cord 
compression (please see section 1.1 of the FAD). 


The Committee noted comments from consultation 
that indicated the usefulness of having guidance for 
ongoing treatment with hormonal therapy once 
testosterone levels have been supressed to 
castration levels with degarelix and the possibility of 
switching to LHRH agonists after that in the 
interests of cost savings. It noted that it can only 
make recommendations on the technology under 
appraisal and within the boundaries of its marketing 
authorisation for treating hormone-dependent 
advanced prostate cancer (see FAD section 4.2). 
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The following consultees/commentators indicated that they had no comments on the draft remit and/or the draft scope: 


Department of Health 


Royal College of Nursing 


 


 Comments received from members of the public 


Role
*
 Section  Comment Response 


NHS 
professional 1 


1 I disagree entirely with the NICE conclusions; degarelix has fewer CVS 
risks than LHRH agonists, and my calculations suggest that the NICE 
recommendation in effect to continue using LHRH agonists rather than 
degarelix will result in some 3,500 excess CVS events per year in the UK, 
including heart attack and death. As a consultant cardiologist I am very 
interested in any possible cardiac side effects of any treatment, especially 
anti-cancer treatment. There have been multiple trials raising concerns 
over LHRH agonists, so much so that 4 eminent American medical 
societies (including the American Heart Association and American Cancer 
Society) in 2010 issued a scientific advisory greatly raising concerns about 
the cardiovascular risk factor side effect profile of LHRH agonists. These 
were most likely in those with pre-existing cardiovascular disease (about 
1/3 of prostate cancer patients). This is worrying, and requires serious 
thought and study for prevention. The cardiovascular data on degarelix 
versus LHRH agonist is sufficiently compelling to believe, and adopt as the 
default position. If NICE do not do so, the likelihood is that patients will die 
needlessly. 


The Committee considered the results of the 
manufacturer’s pooled analysis and the meta-
regression analyses for cardiovascular events. It 
noted the ERG’s comments that the meta-
regression analyses resulted in a hazard ratio that 
was more plausible in terms of statistical 
significance than the results of the manufacturer's 
original pooled analyses, but when compared with 
the results of the individual trials the result was 
implausible. The Committee noted that the 
definition of cardiovascular disease in the 
manufacturer’s analysis included a very broad 
composite outcome of several cardiovascular 
conditions (myocardial infarction, ischaemic 
cerebrovascular conditions, haemorrhagic 
cerebrovascular conditions, embolic and thrombotic 
events, and other ischaemic heart disease). It was 
also aware that cardiovascular events were 
reported as adverse events in the study, and were 
not independent study endpoints (please see 
section 4.10 of the FAD). 


The Committee also noted the results of a study by 
Albertsen et al. (2013). The Committee was mindful 
that Albertsen et al. concluded that the study has 
several limitations, the findings should only be 
interpreted as hypothesis generating and that 


                                                   
*
 When comments are submitted via the Institute’s web site, individuals are asked to identify their role by choosing from a list as follows: ‘patent’, ‘carer’, ‘general public’, ‘health 


professional (within NHS)’, ‘health professional (private sector)’, ‘healthcare industry (pharmaceutical)’, ‘healthcare industry’(other)’, ‘local government professional’ or, if none of 
these categories apply, ‘other’ with a separate box to enter a description. 
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randomised controlled trials will be needed to 
validate the observations and define the 
mechanism by which they occur.  


The Committee discussed in detail the clinical 
evidence presented for this subgroup and 
concluded that because of the uncertainty around 
both the pooled analyses and the meta-regression 
analyses presented by the manufacturer, and the 
lack of a robust evidence confirming the effect of 
degarelix on reducing the risk of cardiovascular 
events compared with LHRH agonists, it was not 
possible to conclude that degarelix would reduce 
the risk of cardiovascular events in people with pre-
existing cardiovascular disease compared with 
LHRH agonists (please see section 4.10 of the 
FAD). 


 2 The finding in 1941 that prostate cancer is a hormone dependent cancer 
(testosterone) led to Huggins receiving the Nobel prize in 1966. This was a 
key advance in the management of prostate cancer and led to an 
understanding that testosterone removal/receptor blockade was vital to the 
successful management of this condition. A drug such as degarelix that 
immediately and massively lowers testosterone levels is scientifically very 
attractive. Conversely, any drug that increases testosterone levels must be 
avoided at all costs. It is therefore bizarre in the extreme that the LHRH 
agonists, which produce a massive surge of testosterone at initiation, only 
partially blocked by testosterone antagonists given by some oncologists 
some of the time, are in any sense a recommended therapy. Intellectually, 
using GnRH antagonists to block testosterone production is an elegant 
way of lowering testosterone levels, and does so without producing a 
tumour enhancing hormone flair. This is particularly the case as we know 
that any testosterone receptor blocking drug is only partially effective, and 
can in no way fully counteract the tumour enhancing testosterone flair 
resulting from LHRH agonists. 


The Committee concluded that degarelix was non-
inferior to LHRH agonists in suppressing 
testosterone levels and acknowledged that it is 
beneficial for avoiding testosterone flare which is 
particularly important in people with spinal 
metastases who present with signs or symptoms of 
spinal cord compression because of the known 
relationship between the testosterone flare when 
hormonal treatment starts and the risk of spinal 
cord compression (please see section 4.6 of the 
FAD). 
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 3 As a cardiologist I am interested in CVS risk generally, and particular in 
cancer and its treatment. Prostate cancer is particularly relevant as 
patients are already at high risk of CVS events (men, elderly), and some 
1/3 have pre-existing CVS disease. Anything that increases risk, even if 
marginally, given the high pre-existing risk will be very detrimental. There 
is a strong steer from the data that LHRH agonists increase CVS risks, 
especially in those with pre-existing CVS disease. The risk is about 60% 
lower with degarelix, according to the data of Bertrand Tombal et al. Put 
another way, in those with CVS disease the risk of a serious CVS event at 
1 year on LHRH agonists is about 12%, with degarelix 5%, an absolute 
risk difference of 7%. With some 150,000 patients receiving LHRH 
agonists in the UK, and 1/3 with CVS disease, there will be (50,000 x 0.07) 
about 3,500 fewer serious CVS event will occur if degarelix is used rather 
than the inelegant LHRH agonists. 


Please see response in section 1 above. 


 4 I cannot see the rationale for NICE supporting a drug that increases 
testosterone levels at a mission critical stage of a hormone responsive 
illness. NICE have failed to present evidence that testosterone receptor 
blockers are used universally, or are 100% effective. There is 
accumulating evidence that the testosterone flair may translate into LHRH 
agonists being less effective anti-cancer drugs than the GnRH antagonist 
degarelix. NICE also has not produced evidence that patients are fully 
informed about the LHRH testosterone flair. Finally, as a cardiologist, I am 
very impressed with the power of the pooled analysis by Bertrand Tombal 
et al that degarelix has fewer CVS side effects than LHRH agonists. NICE 
may not like pooled analyses, but we live in an imperfect world; the data is 
good, and we should go with this. If NICE gets this wrong, there will be 
35,000 patients (at 10 years) with unnecessary heart attacks and CVS 
death. If degarelix were more expensive than the alternatives, then one 
could titrate cost against gain; my understanding is that there is no 
difference in cost, and NICE is therefore compelled to go with the drug 
with the safer side effect profile. 


The Committee noted that it can only make 
recommendations on the technology under 
appraisal and within the boundaries of its marketing 
authorisation for treating hormone-dependent 
advanced prostate cancer (see FAD section 4.2). It 
cannot make recommendations on the comparator 
technologies. 
Please see response in section 1 regarding the 
Committee’s conclusions on cardiovascular events. 
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 5 Patients must be given choice in their health care treatments, particularly 
for emotive diseases such as cancer. For choice to mean anything 
patients must be informed of the therapeutic benefit and side effect profile 
of alternative treatments. Patients must be informed of the testosterone 
flair with LHRH agonists (and that fact that prostate cancer is stimulated by 
testosterone) and the risks of this. They should be offered a drug without a 
flair, if choice in the NHS is to mean anything at all. Furthermore, patients 
with CVS disease must be told of the highly suggestive data informing us 
that degarelix has less CVS risk than LHRH agonists. If choice matters, 
then NICE must support this and support degarelix. If they do not, then 
NICE have clearly positioned themselves as not supporting patient choice, 
and by extension, if you have no choice over your treatment, then there is 
no role for patient education in prostate cancer. This would be a sad day, it 
would position NICE as an organisation which might pay lip service to 
modernity in the NHS, but which is essentially old fashioned authoritarian 
and paternalistic. 


Comment noted. Although individual choice is 
important for the NHS and its users, they should 
not have the consequence of promoting the use of 
interventions that are not clinically and/or cost 
effective” (Social Value Judgements - Principles for 
the development of NICE guidance; principle 5). 


The Committee concluded that degarelix was non-
inferior to LHRH agonists in suppressing 
testosterone levels and acknowledged that it is 
beneficial for avoiding testosterone flare which is 
particularly important in people with spinal 
metastases who present with signs or symptoms of 
spinal cord compression because of the known 
relationship between the testosterone flare when 
hormonal treatment starts and the risk of spinal 
cord compression (please see section 4.6 of the 
FAD).  


The Committee noted that the ICER for degarelix 
compared with 3-monthly triptorelin was £103,200 
per QALY gained when its preferred assumption of 
no differences in PSA progression or death, and no 
differences in the rate of fractures and 
cardiovascular adverse events between degarelix 
and the LHRH agonists was applied. It also noted 
that the ICERs for degarelix when other LHRH 
agonists were considered ranged from £70,600 per 
QALY gained compared with monthly triptorelin to 
£105,400 per QALY gained compared with 6-
monthly triptorelin. The Committee noted that all 
ICERs were outside the range normally considered 
as a cost-effective use of NHS resources and 
concluded that degarelix could not be 
recommended for treating advanced hormone-
dependent prostate cancer (please see section 
4.19 of the FAD). 


Please see the response in section 1 above 
regarding the Committee’s conclusions on 
cardiovascular events. 
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NHS 
professional 2 


1 There is a problem with recommendation 1.1. I would really want to start 
treatment on a man with a very high PSA when I first met him.  I would not 
wait for bone or other scans.  Men with a very high PSA should be 
considered for degarelix immediately, not after MR or bone scans show 
impending spinal cord compression.  In addition, patients presenting with 
renal failure due to ureteric compression should be eligible 


As outlined in section 3.50 of the FAD, the ERG 
noted that for PSA progression-free survival, 
although the adjusted hazard ratio from the meta-
regression analyses was statistically significant for 
degarelix compared with LHRH agonists in the 
overall population, it was not statistically significant 
for people with PSA of more than 20 ng/ml at 
baseline and for people with locally advanced or 
metastatic disease. The Committee noted that the 
ERG stated that the manufacturer had already 
adjusted for baseline risk (please see section 4.7 of 
the FAD). 


The Committee noted comments highlighting that 
degarelix is particularly beneficial compared with 
LHRH agonists for the subgroups of people with 
pre-existing cardiovascular disease, people with 
skeletal metastases and people with impending 
ureteric and urethral obstruction, and that these 
subgroups should be considered. The Committee 
noted that the manufacturer did not include any 
subgroup analyses and did not provide any 
estimate of the ICER for these subgroups. The 
Committee was therefore unable to consider the 
cost-effectiveness of degarelix compared with 
LHRH agonists in these subgroups (see FAD 
section 4.20). 


 2 I am not sure why the ERG feel that cardiovascular events would be the 
same in degarelix and LHRH treated patients.  I appreciate that the 
differences in cardiovascular events was shown in a post hoc analysis of 
pooled data, which is not ideal, but, on a balance of probability, it is 
extremely likely that cardiovascular risk is lower in degarelix treated 
patients. 


Comment noted. The Committee considered the 
results of the manufacturer’s pooled analysis and 
the meta-regression analyses for cardiovascular 
events. It noted the ERG’s comments that the 
meta-regression analyses resulted in a hazard ratio 
that was more plausible in terms of statistical 
significance than the results of the manufacturer's 
original pooled analyses, but when compared with 
the results of the individual trials the result was 
implausible. The Committee noted that the 
definition of cardiovascular disease in the 
manufacturer’s analysis included a very broad 
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composite outcome of several cardiovascular 
conditions (myocardial infarction, ischaemic 
cerebrovascular conditions, haemorrhagic 
cerebrovascular conditions, embolic and thrombotic 
events, and other ischaemic heart disease). It was 
also aware that cardiovascular events were 
reported as adverse events in the study, and were 
not independent study endpoints. 


The Committee also noted the results of a study by 
Albertsen et al. (2013). The Committee was mindful 
that Albertsen et al. concluded that the study has 
several limitations, the findings should only be 
interpreted as hypothesis generating and that 
randomised controlled trials will be needed to 
validate the observations and define the 
mechanism by which they occur.  


The Committee discussed in detail the clinical 
evidence presented for this subgroup and 
concluded that because of the uncertainty around 
both the pooled analyses and the meta-regression 
analyses presented by the manufacturer, and the 
lack of a robust evidence confirming the effect of 
degarelix on reducing the risk of cardiovascular 
events compared with LHRH agonists, it was not 
possible to conclude that degarelix would reduce 
the risk of cardiovascular events in people with pre-
existing cardiovascular disease compared with 
LHRH agonists (please see section 4.10 of the 
FAD). 


NHS 
professional 3 


1 There are other patients who would benefit for this medication not just 
spinal mets.  


Patients with bone pain (in other areas) benefit and are often pain free 10 
days after starting this treatment.  


Patients with high disease burden (e.g. very high PSA) benefit.  


Patients with post renal failure/hydronephrosis benefit as this is often 
relieved after starting this treatment.  


Patients with significant cardiac co-morbidities have been shown to 


Comment noted. The Committee noted that the 
results from the manufacturer’s meta-regression 
analyses showed that the difference between 
degarelix and LHRH agonists for PSA progression-
free survival for people with PSA level of more than 
20 ng/ml at baseline and for people with locally 
advanced or metastatic prostate cancer was not 
statistically significant. It also noted that the ERG 
stated that the manufacturer had already adjusted 
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benefit.  


I believe restricting this medicine to 'only spinal mets' is wrong 


for baseline risk (please see section 4.7 of the 
FAD). 


The Committee discussed in detail the clinical 
evidence presented for the subgroup of people with 
pre-existing cardiovascular disease and concluded 
that because of the uncertainty around both the 
pooled analyses and the meta-regression analyses 
presented by the manufacturer, and the lack of a 
robust evidence confirming the effect of degarelix 
on reducing the risk of cardiovascular events 
compared with LHRH agonists, it was not possible 
to conclude that degarelix would reduce the risk of 
cardiovascular events in people with pre-existing 
cardiovascular disease compared with LHRH 
agonists (please see section 4.10 of the FAD). 


The Committee noted comments highlighting that 
degarelix is particularly beneficial compared with 
LHRH agonists for the subgroups of people with 
pre-existing cardiovascular disease, people with 
skeletal metastases and people with impending 
ureteric and urethral obstruction, and that these 
subgroups should be considered. The Committee 
noted that the manufacturer did not include any 
subgroup analyses and did not provide any 
estimate of the ICER for these subgroups. The 
Committee was therefore unable to consider the 
cost-effectiveness of degarelix compared with 
LHRH agonists in these subgroups (please see 
section 4.20 of the FAD). 
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 8 No oncology or urology representative Comment noted. NICE encourages all consultees 
and commentators to nominate clinical specialists 
and patient experts to take part in the first 
Appraisal Committee meeting discussions. They 
are also invited to comment on the ACD. 
The Chair of the Appraisal Committee, NICE’s 
project team and PIP team selected two consultant 
clinical oncologists, and two patient experts to give 
personal views on degarelix at the initial Committee 
discussion. Written evidence was also provided 
(please see section 10 of the FAD). 
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Letter of address 


Dear Kate,  


 


We would like to take this opportunity to thank NICE for the time and consideration the 


Appraisal Committee (AC) and the support teams have devoted to this submission process. 


However, upon reviewing the Appraisal Consultation Document (ACD), Ferring considers the 


ACD recommendation is too restrictive with respect to the prostate cancer population that is 


covered based on the evidence presented to the AC and in the context of the approved 


label. 


 


The ACD raises issues regarding the appropriateness of the pooled analyses, treatment 


pathway algorithm and utility mapping algorithm that formed part of the original submission. 


To address these concerns, additional meta-regression analyses (which show no sign of trial 


heterogeneity) to support the significant efficacy and safety benefits of degarelix, as well as 


the inclusion of the requested changes to the treatment pathway algorithm and utility 


mapping have been completed and provided within this response and are detailed in 


Appendix A. These analyses indicate the ICER from the updated model is still below the 


recognised threshold for a cost-effective treatment. 


 


Based upon the further analyses presented within this response, in conjunction with the 


original submission, Ferring considers there to be a strong evidence base demonstrating that 


those patients at high risk of prostate-specific antigen (PSA) progression and/or with pre-


existing cardiovascular disease (CVD) represent additional populations that would 


particularly benefit from treatment with degarelix. Ferring requests the AC to reconsider the 


recommendation in light of the following information detailed within this response document: 


 


1. PSA progression 


It would appear the AC exhibits a degree of uncertainty, with respect to the improved 


PSA progression-free survival (PSA PFS) observed for degarelix versus LHRH 


agonists.1-3, with the ACD stating ‘The Committee concluded that the results for PSA 


progression and long-term PSA progression benefit for degarelix compared with 


LHRH agonists were highly uncertain and therefore no PSA progression benefit from 


degarelix compared with LHRH agonists could be assumed’ [page 30, section 4.7]. 


Within this response, Ferring provides further clarification of the differential 


mechanism of action of degarelix, versus luteinising hormone-releasing hormone 


(LHRH) agonists, and the subsequent impact this is likely to have on PSA 
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progression. These explanatory rationales did not appear to be fully considered in 


either the ACD or the preceding AC meeting. This ACD response also restates the 


pivotal findings of the Phase III extension trial (CS21A), which support the statistically 


significant PSA PFS benefit for degarelix over leuprorelin seen during the first year of 


treatment.3 In addition, we have provided reference to further analyses of this 


extension study over five years, which demonstrate the significant PSA PFS benefit 


established for degarelix during year one remained consistent at five years (detailed 


Appendix A, Section 1).  We have provided this information in our response, 


particularly due to the fact that not all members present at the AC meeting had been 


provided the submission appendices by NICE, which detail supporting RCT 


information. In addition, a meta-regression analysis (that demonstrates no sign of trial 


heterogeneity) of PSA PFS from CS21 and CS35 trial data has been completed 


(detailed in Appendix A, Section 2). 


 


2. Cardiovascular data 


During the AC meeting held on 27 November 2013, it was made apparent from 


discussions that not all of the panel members had reviewed, in full, the evidence 


presented by Ferring showing the reduced risk of cardiovascular (CV) serious 


adverse events (SAEs) and death in patients with CV disease (CVD) at baseline in 


those treated with degarelix versus LHRH agonists. Ferring would like to take this 


opportunity to reiterate the relevance of the recent, independently produced, peer-


reviewed publication by Albertsen et al 2013.4 The conclusions of this paper present 


the full impact and clinical importance of the reduced risk of CV SAEs and death of 


degarelix versus LHRH agonists. To highlight, again, the benefits of degarelix with 


respect to an improved CV SAE and death risk in patients with existing CVD to the 


AC, the findings from Albertsen et al 20134 have been described in this ACD 


response. 


 


In addition, the meta-regression analysis, as recommended within the ACD [page 20, 


section 3.2.4], that evaluates the risk of CV SAEs and death in patients with pre-


existing CVD is presented (as Appendix A, Section 2). This analysis demonstrates 


that there is no sign of trial heterogeneity and adjusted hazard ratios are used in the 


updated economic model. The results of this meta-regression analysis are in line with 


those from the pooled analysis and Albertsen et al 20134 that formed part of the 


original submission. Such benefits can be put into the context of other treatments 


used in a high-risk CVD population; for example, over a 5.4 year median follow-up 


period the relative risk of a major coronary event (coronary death, non-fatal definite 
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or probable myocardial infarction [MI], silent MI or resuscitated cardiac arrest) in 


those treated with a statin (simvastatin) versus placebo was 0.66 (95% CI 0.59-0.75; 


p<0.00001).5 


 


The significantly reduced CV and death risk that degarelix offers, compared with 


LHRH agonists, is of particular relevance to the decision problem, as the population 


covered by the licensed indication of degarelix has a high prevalence of CV co-


morbidity; indeed, in England the prevalence of CVD for those aged 65–74 and ≥75 


years, the age groups with the highest incidence of prostate cancer,6 is 34.1% and 


44.4%,7 respectively. In light of the high prevalence of CVD in the prostate cancer 


population, Ferring felt it was appropriate to reiterate and further clarify the clinical 


evidence available to support the adverse event (AE) safety benefits of degarelix with 


respect to CV risk within this ACD response. 


 


3. Subgroups of greatest benefit 


It is requested that, based on feedback from clinicians and patient representatives, 


the committee reconsiders patient access to degarelix in the context of the prostate 


cancer clinical guideline (CG175) including: 


A) The recommendations for hormonal therapy in the total metastatic prostate cancer 


population, and 


B) The evaluation of the risk of cardiovascular side effects of androgen deprivation 


therapy. 


It is our judgement, that the initial focus on the immediate suppression benefit of 


degarelix to only those at risk of spinal cord compression (SCC) lent undue weight to 


discussions held during the AC meeting and a lack of credit or weight was placed on 


the other subgroups highlighted within the ACD; e.g., ‘The clinical specialists also 


highlighted that degarelix is particularly appropriate for people at high risk of disease 


progression (that is, with a prostate-specific antigen [PSA] level of more than 20 


ng/ml), for people with spinal metastases who are at risk of impending spinal cord 


compression, older people and those with pre-existing cardiovascular disease’ [page 


27, section 4.2]. Furthermore, whilst we note that the immediate suppression of 


testosterone offered by degarelix is of benefit to those at risk of SCC, this clinical 


efficacy characteristic is also of benefit to a wider population, i.e. all patients at risk 


of, or suffering from, symptomatic disease, including those with bone pain and/or 


bone metastases and/or bladder outlet obstruction (BOO).  


 


4. Meta-regression analyses 
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Ferring recognises that the evidence review group (ERG) advice states that ‘It 


considered this [use of pooled analyses] to be inappropriate because such pooling 


ignores the characteristics of individual studies and relies on the assumption that 


there is no difference between individual trials. The ERG suggested that meta-


analyses would have been more appropriate to maintain the effects of randomisation 


and ensure that each study acts independently, minimising the impact of potential 


confounding variables. Therefore, the ERG considered that the results presented in 


pooled analyses in the manufacturer’s submission (see section 3.11) were 


inappropriate and should be interpreted with caution’ [page 20, section 3.2.4]. To 


address the uncertainty about possible differences between individual trials, we 


present within Appendix A, Section 2 of this response the following meta-regression 


to re-confirm the efficacy and safety analysis results by adopting the preferred 


methodology from NICE/AC (see Table 1).  
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Table 1. Detail of meta-regression analyses within Appendix A of this response 


Endpoint Studies included Subgroup Table in 
Appendix A, 
Supplementary 
information 2 


PSA PFS CS21 and CS35* Overall, FAS Table 2.1 


PSA PFS CS21 and CS35* PSA >20 ng/ml, 
FAS 


Table 2.2 


PSA PFS CS21 and CS35* Advanced 
prostate cancer 
(metastatic or 
locally 
advanced), FAS 


Table 2.3 


JSS CS21, CS28, CS30, CS31, CS35 
and CS37** 


Overall, Safety 
Analysis Set 


Table 2.4 


JSS CS21, CS28, CS30, CS31, CS35 
and CS37** 


PSA >20 ng/ml, 
Safety Analysis 
Set 


Table 2.5 


Fractures CS21, CS28, CS30, CS31, CS35 
and CS37** 


Overall, Safety 
Analysis Set 


Table 2.6 


Fractures CS21, CS28, CS30, CS31, CS35 
and CS37** 


PSA >20 ng/ml, 
Safety Analysis 
Set 


Table 2.7 


CV SAE 
excluding 
death 


CS21, CS28, CS30, CS31, CS35 
and CS37** 


CVD population, 
Safety Analysis 
Set 


Table 2.8 


CV SAE 
including death 


CS21, CS28, CS30, CS31, CS35 
and CS37** 


CVD population, 
Safety Analysis 
Set 


Table 2.9 


 * It is relevant to only pool CS21 and CS35 trials for purposes of evaluating PSA PFS, since only these two trials evaluated PSA 


failure using the same clinically relevant criterion, which is subsequently used to re-derive PSA PFS 


**All data from the intermittent degarelix arm in CS37 is censored at month 7, i.e. the data from CS37 used within meta-
regression analyses only included patients with a continuous therapy. 


Abbreviations: PSA PFS: prostate specific antigen progression-free survival; JSS: Joint-related signs and symptoms; CV: 


cardiovascular; SAE: serious adverse event; FAS; full analysis set 


  
We trust the provision of these extensive meta-analyses (detailed within Appendix 


A, Section 2) addresses the uncertainties that the AC committee hold and provides 


further corroboration of the differential efficacy and safety benefits degarelix has over 


LHRH agonists.  


 


5. Clinical pathway treatment algorithm 


 Ferring recognises that the AC does not fully agree with the treatment algorithm 


provided, with the ACD stating ‘The clinical specialists also stated that, in clinical 


practice, treatment with LHRH agonists continues after the disease progresses until 


death. The clinical specialists noted that the treatment pathway for people with 


advanced prostate cancer is changing; hormonal treatment is being given earlier, 
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drugs such as enzalutamide and abiraterone are used after disease progression, and 


treatment with abiraterone is increasingly being considered before chemotherapy in 


the treatment pathway’ [page 26, section 4.2]. To confirm, our reasoning behind 


excluding enzalutamide and placing abiraterone after docetaxel was to adhere to 


current NICE recommendations8 at the time of submission, which is a stipulated 


requirement of STA submissions. However, we recognise that representing clinical 


practice is of great value, in terms of informing decision-making by the AC; therefore, 


within Appendix A, Section 3 of this ACD response, we have provided additional 


cost-effectiveness analyses including: 


1. A scenario analysis to evaluate the introduction of enzalutamide into the 


treatment algorithm (plus sensitivities around patient proportions receiving this 


treatment) 


2. A scenario analysis to evaluate the placement of abiraterone prior to docetaxel 


following disease progression (plus sensitivities around patient proportions 


receiving these treatments) 


3. Modelling treatment with LHRH agonists/degarelix until death within the base 


case. 


 


We trust that the provision of these scenario analyses answers the voiced concerns 


with respect to the treatment pathway algorithm and aid the AC’s re-evaluation of 


degarelix. These analyses, Appendix A, Section 3 of this response, indicate the 


ICER from the updated model, which has the suggestions from the AC and ERG 


incorporated, is still below the recognised threshold for a cost-effective treatment. 


 


6. Additional quality of life and utility mapping activities 


 


 We note that the ACD states the use of the Kontodimopoulos et al. (2009)9 utility 


mapping algorithm as inappropriate ‘The Committee considered that an alternative 


algorithm considered by the manufacturer, from McKenzie and van der Pol (2009),10 


was more appropriate….’ [page 36, section 4.16] and describes how the 


manufacturer did not provide a probabilistic estimate of the incremental cost-


effectiveness ratio (ICER) ‘It noted that the results were based on a deterministic 


estimate of the ICER and that the manufacturer did not provide a probabilistic 


estimate of the ICER’ [page 36, section 4.16]. Within Appendix A, Section 3 of this 


response, Ferring has addressed these concerns and provided utility mapping using 


the alternative, suggested algorithm by the AC (McKenzie and van der Pol 2009)10 


and provided the requested probabilistic estimates of the ICER. These analyses, 
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indicate the ICER from the updated model, which has the suggestions from the AC 


and ERG incorporated, is still below the recognised threshold for a cost-effective 


treatment. 


 


This response aims to demonstrate the value of degarelix, and provide further clarification on 


the efficacy and safety benefits of degarelix versus LHRH agonists. Based upon the 


additional analyses presented within Appendix A of this response, in combination with the 


original submission, there is a firm evidence base supporting that those patients at high risk 


of PSA progression and/or with pre-existing cardiovascular disease (CVD) represent 


additional populations that would particularly benefit from treatment with degarelix. 


 


Ferring requests the AC to reconsider the ACD recommendation and broadens the prostate 


cancer population for which degarelix is recommended to ensure the widest choice of 


treatments is available to both clinicians and patients. We look forward to attending the AC 


meeting on the 11th February 2014, to help increase patient access to this valuable 


medicine in the NHS. 


 


Yours sincerely, 


 


  


 


xxxxx xxxxxx xxxxxxxxxx xxxxxxx x xxxxxxx xxxxxxx xxxxxxxxxxxxxxx 
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Dear Katie 
 
I am writing on behalf of the British Association of Urological Surgeons, Section of Oncology.  Our 
only comment on the ACD is that we think there should be  guidance on the ongoing treatment after 
castrate testosterone is achieved using Degarelix - whether patients should continue Degarelix or be 
switched to an LHRH analogue in the interests of cost saving? 
 
Your sincerely 
 
xxxxxxxx xxxxx 
xxxxxx xxxxx xxxxxxxxx  
BAUS 
xxxxx xxxxxxxx xxx xxxxxx 
xxxxxx    xxxx xxx 
xxxx xxx xxxx xxxx 
Website: www.baus.org.uk 
 


The BAUS website includes a section dedicated to information for patients – please go to 
www.baus.org.uk/patients 


 
The British Association of Urological Surgeons Limited registered in England and Wales 
Registered Charity No: 1127044 
Registered Company No:  06054614 
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FROM DR HEATHER PAYNE, CONSULTANT CLINICAL ONCOLOGIST, UCL 
HOSPITALS AND CHAIR OF BRITISH URO-ONCOLOGY GROUP 
 
Dear Kate 
 
There are a number of comments to make which I would like to bring to the attention of the 
Appraisal Committee with regard to the clinical aspects and importance of the need for 
clinicians to have the choice of prescribing degarelix for men with advanced prostate 
cancer.  Thank you in advance for sharing these with the Committee. 
 
There is enthusiasm to have the opportunity to prescribe degarelix amongst oncologists and 
urologists who treat prostate cancer. The initial ACD decision is extremely disappointing for 
clinicians and patients who are suffering with advanced prostate cancer.  I do agree that 
degarelix should be the treatment of choice for men with imminent spinal cord compression 
as a result of prostate cancer, but I (along with many of my colleagues) believe that this is 
not the only advantage and that there should be a wider indication for prescribing degarelix 
in routine practice. 
 
I understand that the amiable data are not all Level 1 evidence and  that some of the articles 
are looking at post hoc analyses, pooled data and subgroups.  However, there are 
consistently strong signals from all these studies that when considered together add up to 
providing convincing evidence that degarelix could be a more effective drug in terms of 
delaying the time to a castrate resistant state and is also safer with less risk of 
cardiovascular events and death. For these reasons I feel that we should have the choice to 
prescribe the most effective drug at the initial stages of the disease, particularly if this can 
reduce cardiovascular disease progression – the consequences for the patient and the 
financial implications. 
 
The evidence from the pivotal CS21 study entitled: Efficacy and Safety of Degarelix: a 12 
month, comparative, randomised, open-label, parallel-group phase III study in patients with 
prostate cancer, Klotz L et al.  BJUI 2008, demonstrated the non inferiority of degarelix in 
addition to immediate biochemical and clinical effectiveness without flare or the need for any 
additional flare protection.  Degarelix was shown to achieve immediate testosterone 
reduction with a rapid PSA decrease and faster control of prostate cancer. The very low 
testosterone levels were maintained with degarelix. Degarelix was shown to be a well-
tolerated alternative to LHRH agonists with a good safety profile. 


 
There was some discussion at the Appraisal Meeting regarding the fact that only 11% of 
men received an antiandrogen to prevent initial testosterone flare. The use of an 
antiandrogen does not totally block testosterone and the data comparing LHRH agonists to 
orchidectomy show some inconsistencies and it would appear that even when an 
antiandrogen is prescribed, this does not achieve total blockade of testosterone. The fact 
that whether an antiandrogen was administered or not with the initial injection does not 
prevent the ongoing testosterone miniflares and surges with subsequent injections. It is very 
possible that the immediate and continued superior suppression of testosterone accounts for 
the increased efficacy of degarelix seen in the post hoc analyses. 
 
The data from further analyses show consistent signals to suggest that degarelix is a 
potentially more effective choice especially for men with high risk advanced (metastatic) 
prostate cancer. 
 


1. Degarelix also demonstrates a more rapid and sustained suppression of FSH than 
LHRH agonists (CS21) and a further reduction of FSH was demonstrated in the 
crossover study when men treated with leuprorelin were changed to degarelix 
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(CS21A). FSH is thought to have an impact on prostate cancer progression and has 
been shown to stimulate the growth of PC3 prostate cancer cells (Ben-Josef et al. J 
Urol 1999;161:970–6 ). It has also been demonstrated that subsets of prostate 
cancer express FSH receptor mRNA and protein at levels higher than those of 
normal and hyperplastic tissues (Mariani et al. J Urol 2006;175:2072–7) and that 
hormone-refractory prostate cancer cells express FSH and biologically active FSH 
receptor (Ben-Josef et al. J Urol 1999;161:970–6). This more profound and sustained 
reduction of FSH with degarelix could be  a further alternative theory as to why it 
appears to be more effective 


 
2. Additional analysis of the Secondary Endpoint of Biochemical Recurrence Rate in a 


Phase III trial (CS21) Comparing Degarelix 80mg Versus Leuprolide in Prostate 
Cancer Patients Segmented by Baseline Characteristics, (Tombal B et al.  Eur Urol 
2010.) showed that degarelix  reduced PSA levels more rapidly than leuprorelin, 
irrespective of baseline disease stage and PSA progression-free survival was 
significantly longer with degarelix than leuprorelin in the ITT population. Also, patients 
with baseline PSA >20 ng/mL were significantly less likely to experience PSA failure 
with degarelix in an unadjusted analysis. 


 
3. The CS21 a (Phase III Extension Trial with a 1-arm crossover from leuprolide to 


degarelix (Crawford E.D et al.  J Urol 2011.) demonstrated that men switching from 
leuprorelin to degarelix, experienced a lower rate of PSA failure or death following an 
interim analysis at 27.5 months. 
 


4. Data investigating the changes in serum alkaline phosphatase (s-ALP) levels in 
patients with prostate cancer receiving degarelix or leuprolide (Schroder F.H et al.  
BJU Int 2009) showed that greater S-ALP reductions were seen in patients with 
metastatic disease receiving degarelix compared with leuprorelin and that the late 
rises in S-ALP seen in leuprorelin patients (indicating possible therapy failure) were 
not observed in those receiving degarelix. These data suggest better S-ALP control 
and potentially longer control of skeletal metastases with degarelix. This paper had 
apparently not been reviewed by the committee and should be considered before a 
final decision is made as it could be a further signal of efficacy 


 
Important data were submitted with regards to cardiovascular (CV) morbidity and mortality. 
This is a major complication for men with prostate cancer being treated with LHRH agonists 
and represents a great clinical and economic burden. The paper by Albertson had been 
made available and is to be published imminently.  It is important to note that although this is 
a pooled analysis, all the original data from prospective studies has been independently 
assessed by Albertson’s team. The patients in both groups were evenly matched for disease 
state and previous co-morbid factors. Even though this is not a randomised, prospective 
study, there is a strong signal of a difference and there are patients with pre-existing CV risk 
for whom, in light of this data, I would be more comfortable prescribing degarelix than a 
LHRH agonist. The conclusions from this paper were that over one year of treatment, when 
patients with a history of CV disease at baseline were treated with degarelix, they had a 
significantly lower probability of a serious CV event or death than those treated with a LHRH 
agonist. There was also a reduction in risk of experiencing a serious CV event of greater 
than 50% compared with those treated with a LHRH agonist.  
 
The rationale for the differences seen in  cardiovascular events in men with a pre-existing 
cardiovascular disease are summarised below as in the Albertson paper. The hypotheses 
are that the adverse effects on CV disease of LHRH agonists could be the destabilisation of 
established vascular lesions.  Most acute cardiovascular events, including myocardial 
infarction and stroke, are caused by rupture of an atherosclerotic plaque.  
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Activation of the GnRH receptors results in T cell activation including increased proliferation 
and expression of the IL-2 receptor degarelix as an antagonist would not have this effect. In 
addition GnRH antagonists suppress both LH and FSH as opposed to GnRH agonists which 
primarily suppress LH.  FSH receptors have been found on the luminal endothelial surface of 
proliferating tissue and may also play a role in endothelial cell function, lipid metabolism and 
fat accumulation that may increase the risk of cardiovascular disease in men on LHRH 
agonists. These hypotheses are all supported by the observation that a GnRH antagonist is 
associated with a lower incidence of cardiac events only in subjects with pre-existing 
cardiovascular disease and that this difference becomes apparent within seven months. 
 
I do feel that these data cannot be ignored and as an Oncologist seeing over 800 new 
patients a year with prostate cancer, would feel it is difficult to now prescibe an agonist to 
men with previous cardivascular events knowing that there is an alternative that could 
reduce their chances of death from further cardiovascular events. This is also the opinion of 
many of my colleagues. 
 
In summary: 
 
I agree that degarelix should be the first therapy choice for men with risk of, or 
established, spinal cord compression, but feel very strongly that this should not be 
the only indication in view of the evidence described above. 
 
I would propose that degarelix should be available as an option for: 
 


 men with advanced (metastaic) prostate cancer who have been diagnosed with 
high risk disease  with a PSA >20 for initiation and maintainence 


 also men with advanced (metatsatic) prostate cancer presenting with a 
previous cardiovascular event. 


 
Thank you again for your time and I would be grateful if you could confirm receipt of this 
email. 
 
Kind regards 
 
Heather Payne 


 


 
xxxxx xxxxx 
xxxxxxx xxxxxxxxxxxx xxxxx xxxxx xxxxxxxxxxx 
xxxxxx xxx xxxxxx 
xx xxxxxx xxx xxxxxxx 
xxxxxx xx xxx 
 
xxx xxx xxxx xxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxx 
 


 








   


Dear Sir/madam, 
 
Many thanks for sending me The Appraisal Consultation Document following the 
Single Technology Appraisal for Degarelix. 
 
The patients that I represent will be pleased that the committee acknowledged the 
rapidity with which Degarelix acts and that it does not cause a problem with a  
testosterone flare and has reduced cardiovascular events when compared with 
the agonists. 
 
I believe the patients will be disappointed that the committee have only recommended 
the use of this drug when a patient has impending spinal compression from metastatic 
disease ( a relatively unusual problem) but have as yet failed to recognise its quick 
action to relieve pain from skeletal metastases (a more common problem) and its value 
in relieving impending ureteric and urethral obstruction. (Urethral obstruction from 
a malignant prostate may otherwise need prostatic surgery with a three or four day 
hospital stay, possible surgical complications and added expense.) 
 
Patients would like the committee to consider adding these indications to the guidelines 
for the use of this drug. 
 
Yours faithfully, 
 
David Baxter-Smith 
Prostate Cancer Support Federation. 


 








   


Dear Kate, 


Prostate Cancer UK was pleased to learn that NICE are proposing to recommend the use 
of degarelix as an option for hormone-dependent prostate cancer, only in people with 
spinal metastases who are at risk of impending spinal cord compression. We believe that 
the Committee has taken account of the criteria as set out in the Appraisal consultation 
document.  


We hope this decision is confirmed at the Committee meeting on 11th February 2014. We 
would then urge the Final Appraisal Document be published as soon as possible. 


Best wishes, 


xxx 


xxx xxxxxxxx 
xxxxxx xxxxxx xxxxxxx 
 
Prostate Cancer UK 
xxx xxxxxxxx xxxxx 
xx xxxxxx xxxxxx 
xxxxxx 
xxx xxx 
xx xxx xxxx xxxx 
xx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


 


 








   


The National Collaborating Centre for Cancer (NCC-C) makes the following comments on 
the ACD: 


1. NCC-C fully supports the recommendation that degarelix should be used for men 
with newly diagnosed metastatic prostate cancer who are at risk of impending 
spinal cord compression. 


2. NCC-C advises the committee to consider recommending a switch to an LHRH 
agonist after the man has been stabilised on degarelix. Please find attached 
published evidence that a switch from LHRH antatgonist to LHRH agonist was 
safe and effective after 3 months treatment with the LHRH antagonist, aberalix. 
The use of an LHRH agonist is more convenient with 3-monthly depot 
preparations available. In addition the LHRH agonists goserelin, leuprorelin and 
triptorelin offer significant cost savings with annual drug costs of £828 to £940 ex-
VAT compared with an annual maintenance cost of £1552 ex-VAT for degarelix. 
These men could be on therapy for a number of years. 


xxxx xxxxxx 


xx xxxx xxxxxx 
xxxxxxxxx xxxxxxxxxxx 
National Collaborating Centre for Cancer / Canolfan Genedlaethol Cydweithredu dros 
Ganser 
xxx xxxxx xxxx xxxx x xxxx xxxx xx xxxx 
xxxxxxxxxx xxxx x xxxx x xxxxxx xxxxxxxx 
xxxxxxxx xxxxxx 
xxxxxx xxxxx 
xxxx xxx 
  
xxx x xxxx xxx xxxxxxxx 
xxx x xxxxx x xxx xxxxxxxx 
xxxxx x xxxxxx x xxxxxxxxxxxxxxxxxxx  
The NCC-C is responsible for developing guidelines for treating and caring for people with 
cancer for publication by NICE and for use by the NHS in England and Wales.  
http://www.nice.org.uk/ 


 



https://remote.uhl-tr.nhs.uk/dana-cached/help/empty.html
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Dear Donna 
 
I was pleased to be advised that NICE proposes to recommend the use of Degarelix as an 
option for advanced hormone-dependent prostate cancer, in men with spinal metastases, at 
risk of impending spinal cord compression. I believe that the Committee has taken account 
of the criteria as set out in the Appraisal consultation document and arrived at a decision 
based in a careful consideration of the available evidence. 
 
I hope that this decision will confirmed at the Committee meeting on 11th February 2014, 
that the Final Appraisal Document will be published as soon as possible thereafter and the 
treatment made available at the earliest opportunity for the men who will benefit from its 
effects at a critical stage in the progress of their disease. 
 
Best wishes 
 
Stuart Watson 
 
Patient Expert 
(Nominated by Prostate Cancer UK) 
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Comments on the ACD Received from the Public through the NICE 
Website 


 


 
Name xxxxxxx xxxxx 


Role NHS Professional 


Other role Prostate cancer patient 


Location England 


Conflict yes 


Notes I am a cardiologist, and saw the dramatic improvements in cvs 
outcomes with degarelix versus LHRH agonists, and was so 
struck by the better outcome with degarelix that I engaged with 
the manufacturer further. I strongly feel that using degarelix 
rather than LHRH agonists will save lives, and have spoken to 
this effect at meetings sponsored by Ferring 


Comments on individual sections of the ACD: 


Section 1 
(Appraisal Committee's 
preliminary 
recommendations) 


I disagree entirely with the NICE conclusions; degarelix has 
fewer CVS risks than LHRH agonists, and my calculations 
suggest that the NICE recommendation in effect to continue 
using LHRH agonists rather than degarelix will result in some 
3,500 excess CVS events per year in the UK, including heart 
attack and death. As a consultant cardiologist I am very 
interested in any possible cardiac side effects of any treatment, 
especially anti-cancer treatment. There have been multiple 
trials raising concerns over LHRH agonists, so much so that 4 
eminent American medical societies (including the American 
Heart Association and American Cancer Society) in 2010 
issued a scientific advisory greatly raising concerns about the 
cardiovascular risk factor side effect profile of LHRH agonists. 
These were most likely in those with pre-existing cardiovascular 
disease (about 1/3 of prostate cancer patients). This is 
worrying, and requires serious thought and study for prevention. 
The cardiovascular data on degarelix versus LHRH agonist is 
sufficiently compelling to believe, and adopt as the default 
position. If NICE do not do so, the likelihood is that patients will 
die needlessly. 


Section 2 
(The technology) 


The finding in 1941 that prostate cancer is a hormone 
dependent cancer (testosterone) led to Huggins receiving the 
Nobel prize in 1966. This was a key advance in the 
management of prostate cancer and led to an understanding 
that testosterone removal/receptor blockade was vital to the 
successful management of this condition. A drug such as 
degarelix that immediately and massively lowers testosterone 
levels is scientifically very attractive. Conversely, any drug that 
increase testosterone levels must be avoided at all costs. It is 
therefore bizarre in the extreme that the LHRH agonists, which 
produce a massive surge of testosterone at initiation, only 
partially blocked by testosterone antagonists given by some 
oncologists some of the time, are in any sense a recommended 
therapy. Intellectually, using GnRH antagonists to block 
testosterone production is an elegant way of lowering 
testosterone levels, and does so without producing a tumour 
enhancing hormone flair. This is particularly the case as we 
know that any testosterone receptor blocking drug is only 
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partially effective, and can in no way fully counteract the tumour 
enhancing testosterone flair resulting from LHRH agonists. 


Section 3 
(The manufacturer’s 
submission) 


As a cardiologist I am interested in CVS risk generally, and 
particular in cancer and its treatment. Prostate cancer is 
particularly relevant as patients are already at high risk of CVS 
events (men, elderly), and some 1/3 have pre-existing CVS 
disease. Anything that increases risk, even if marginally, given 
the high pre-existing risk will be very detrimental. There is a 
strong steer from the data that LHRH agonists increase CVS 
risks, especially in those with pre-existing CVS disease. The 
risk is about 60% lower with degarelix, according to the data of 
Bertrand Tombal et al. Put another way, in those with CVS 
disease the risk of a serious CVS event at 1 year on LHRH 
agonists is about 12%, with degarelix 5%, an absolute risk 
difference of 7%. With some 150,000 patients receiving LHRH 
agonists in the UK, and 1/3 with CVS disease, there will be 
(50,000 x 0.07) about 3,500 fewer serious CVS event will occur 
if degarelix is used rather than the inelegant LHRH agonists. 


Section 4 
( Consideration of the 
evidence) 


I cannot see the rationale for NICE supporting a drug that 
increases testosterone levels at a mission critical stage of a 
hormone responsive illness. NICE have failed to present 
evidence that testosterone receptor blockers are used 
universally, or are 100% effective. There is accumulating 
evidence that the testosterone flair may translate into LHRH 
agonists being less effective anti-cancer drugs than the GnRH 
antagonist degarelix. NICE also has not produced evidence that 
patients are fully informed about the LHRH testosterone flair. 
Finally, as a cardiologist, I am very impressed with the power of 
the pooled analysis by Bertrand Tombal et al that degarelix has 
fewer CVS side effects than LHRH agonists. NICE may not like 
pooled analyses, but we live in an imperfect world; the data is 
good, and we should go with this. If NICE gets this wrong, there 
will be 35,000 patients (at 10 years) with unnecessary heart 
attacks and CVS death. If degarelix were more expensive than 
the alternatives, then one could titrate cost against gain; my 
understanding is that there is no difference in cost, and NICE is 
therefore compelled to go with the drug with the safer side 
effect profile. 


Section 5 
( Implementation) 


Patients must be given choice in their health care treatments, 
particularly for emotive diseases such as cancer. For choice to 
mean anything patients must be informed of the therapeutic 
benefit and side effect profile of alternative treatments. Patients 
must be informed of the testosterone flair with LHRH agonists 
(and that fact that prostate cancer is stimulated by testosterone) 
and the risks of this. They should be offered a drug without a 
flair, if choice in the NHS is to mean anything at all. 
Furthermore, patients with CVS disease must be told of the 
highly suggestive data informing us that degarelix has less CVS 
risk than LHRH agonists. If choice matters, then NICE must 
support this and support degarelix. If they do not, then NICE 
have clearly positioned themselves as not supporting patient 
choice, and by extension, if you have no choice over your 
treatment, then there is no role for patient education in prostate 
cancer. This would be a sad day, it would position NICE as an 
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organisation which might pay lip service to modernity in the 
NHS, but which is essentially old fashioned authoritarian and 
paternalistic. 


Section 6 
(Proposed 
recommendations for 
further research) 


No comment 


Section 7 
( Related NICE guidance) 


No comment 


Section 8 
(Proposed date of review 
of guidance) 


No comment 


Date 16/01/2014  23:18:00 


 
Name xxxxx xxxxxxxx 


Role NHS Professional 


Location England 


Conflict no 


Comments on individual sections of the ACD: 


Section 1 
(Appraisal Committee's 
preliminary 
recommendations) 


There is a problem with recommendation 1.1. Â I would really 
want to start treatment on a man with a very high PSA when I 
first met him. Â I would not wait for bone or other scans. Â Men 
with a Â very high PSA should be considered for degarelix 
immediately, not after MR or bone scans show impending 
spinal cord compression. Â In addition, patients presenting with 
renal failure due to ureteric compression should be eligible. 


Section 3 
(The manufacturer’s 
submission) 


I am not sure why the ERG feel that cardiovascular events 
would be the same in degarelix and LHRH treated patients. Â I 
appreciate that the differences in cardiovascular events was 
shown in a post hoc analysis of pooled data, which is not ideal, 
but, on a balance of probabilty, it is extremely likely that 
cardiovascular risk is lower in degarelix treated patients. 


Date 10/01/2014  11:19:00  


 


Name xxxxx xxxxxx 


Role NHS Professional 


Location England 


Conflict no 


Notes I have received honoraria for being on advisory board for the 
manufacturer 


Comments on individual sections of the ACD: 


Section 1 
(Appraisal Committee's 
preliminary 
recommendations) 


There are other patients who would benefit for this medication 
not just spinal mets. 
 
 
 
Patients with bone pain (in other areas) benefit and are often 
pain free 10 days after starting this treatment. 
 
 
 
POatients with high disease burden (e.g. very high PSA) 
benefit. 
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Patients with post renal failure/hydronephrosis benefit as this is 
often releived after starting this treatment. 
 
 
 
Patients with significant cardiac co-morbidities have been 
shown to benefit. 
 
 
 
I beleive restricting this medicine to 'only spinal mets' is wrong. 


Section 8 
(Proposed date of review 
of guidance) 


No oncology or urology representative 


Date 07/01/2014  09:31:00 
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Section 1: PSA progression data 


1.1. Mechanism of action 


This section aims to address the uncertainty that the AC panel voiced with respect to the 


PSA progression results for degarelix: ‘The Committee concluded that the results for PSA 


progression and long-term PSA progression benefit for degarelix compared with LHRH 


agonists were highly uncertain and therefore no PSA progression benefit from degarelix 


compared with LHRH agonists could be assumed’ [page 30, section 4.7]. 


 


The AC meeting discussions did not cover the full details of the differential mechanism of 


action of degarelix versus LHRH agonists and the subsequent impact this is likely to have on 
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PSA progression. Although degarelix and LHRH agonists act on the same receptor 


(gonadotrophin-releasing hormone [GnRH] receptor) their modes of action are very different. 


LHRH agonists stimulate the GnRH receptor, leading to an initial surge in follicle-stimulating 


hormone [FSH], luteinsing hormone (LH) and testosterone.1 It is only after prolonged 


continuous stimulation by LHRH agonists that a down regulation of the pituitary GnRH 


receptors occur. Conversely, GnRH antagonists block the receptor immediately leading to a 


rapid and sustained inhibition of FSH, LH and testosterone.2 As a result, the following 


pharmacokinetic profiles are seen (see Table A1):2 


 
Table A1. LH, FSH and testosterone profiles of LHRH agonists versus GnRH antagonists 


LHRH agonists GnRH antagonists (degarelix) 


Surge in FSH, LH and testosterone
1
 Immediate suppression of FSH, LH and 


testosterone 


Microsurges in LH and testosterone on repeat 
injection


3
 


No microsurges
2
 


FSH suppression, but not maintained to the same 
extent as degarelix in the long term


2
 


Prolonged suppression of FSH, LH and 
testosterone


2
 


 
Although the mechanism by which degarelix improves PSA PFS relative to LHRH agonists is 


not fully established, it is likely down to these differential hormonal effects both in the short- 


and long-term. One hypothesis to explain why there are longer-term differences in agonist 


and antagonist effects is that the initial testosterone surge, which has acute consequences in 


terms of exacerbating clinical symptoms (clinical flare), might also have longer-term effects 


on tumour control.4 The presence of microsurges following LHRH agonist re-administration 


may also have long-term detrimental effects, and it has been shown that breakthrough 


increases in testosterone can adversely affect PFS.5 Another potential factor is the 


differential effect on FSH levels (both in the short- and long-term), with FSH receptors shown 


to be present in the endothelium cells prostate cancer cells of all tumour grades.6 


Furthermore, preclinical evidence suggests that FSH signalling contributes to the 


progression of castration-resistant prostate cancer.7 Thus, the increases in hormone levels 


in the form of short-term flare surges, medium- to long-term microsurges and poorer long-


term FSH control may all contribute to a faster PSA progression when comparing LHRH 


agonists to degarelix.  


 


1.2. PSA progression efficacy data 


1.2.1. CS21A extension study 


The CS21A extension study8 provides further evidence, as described within the original 


submission, that supports the PSA PFS survival benefit for degarelix over leuprorelin which 
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is seen during the first year of treatment in CS21.4 Upon completion of CS21, patients were 


switched from leuprorelin to degarelix. Notably, the PSA PFS hazard rate was decreased 


significantly after the switch in the leuprorelin/degarelix group, while the rate in those who 


continued on degarelix was consistent with the rate in treatment Year 1: at a median follow-


up of 27.5 months, the PSA PFS hazard rate decreased significantly from 0.20 events 


annually in Year 1 to 0.08 events annually after the switch in the leuprorelin/degarelix group 


(p=0.003).8 The corresponding hazard rate in the continuous degarelix (240 mg/80 mg) 


group was 0.11 and 0.14 events annually (p=0.464), showing a consistent effect of degarelix 


with time.8 As shown in Figure A1, A, PSA PFS is significantly improved after crossover 


from leuprorelin to degarelix. The same hazard rate change pattern occurred in the group 


with baseline PSA >20 ng/ml: the PSA PFS hazard rate decreased significantly from 0.38 


events annually in Year 1 to 0.19 events annually after the switch in patients on leuprorelin 


(chi-square test p=0.031) (see Figure A1, B). 


 


This significant change in pattern at crossover was also observed for FSH levels: at Year 1 


(Day 364), median FSH was 1.20 and 4.40 IU/l in the degarelix (240 mg/80 mg) and 


leuprorelin groups, respectively (p<0.0001). In CS21A, at three months, FSH continued to be 


suppressed in patients who continued on degarelix (240 mg/80 mg) (median 1.30 IU/l at day 


448). In contrast, FSH was further suppressed in patients who switched from leuprorelin to 


degarelix (240 mg/ 80 mg) until levels were similar to those observed during continuous 


degarelix treatment (median 1.60 IU/l at day 448), as seen in Figure A2. 


 


These results from the crossover population in the CS21A extension study clearly show that 


degarelix is providing an improved, differential effect in terms of PSA PFS compared with 


leuprorelin in the longer term.  
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Figure A1. PSA PFS probability in all patients (A), and those with baseline PSA > 20 ng/ml (B) 


when switched from leuprorelin to degarelix (240 mg/80 mg) and those continuing degarelix 


(240 mg/80 mg) using original CS21 criteria for PSA progression
8  


 


 


 
 


 


All patients 


PSA > 20 ng/ml 


population 
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Figure A2. Results from CS21A to show further FSH suppression after crossover from 


leuprorelin to degarelix. Median percent change from baseline and quartiles in FSH in 


patients switched from leuprorelin to degarelix (240 mg / 80 mg) and those continuing 


on degarelix (240 mg / 80 mg)8  


 
 


 


 


The results from the CS21A study were described within the original submission. Further 


analyses over five years has recently been completed and demonstrates the significant PSA 


PFS benefit established for degarelix over leuprorelin during year one remained consistent 


at 5 years.9 


 


1.2.2. PSA progression as a marker for disease progression  


Ferring also notes within the ACD that ‘The ERG heard from its clinical specialists that PSA 


progression should not be used as a universal predictor of mortality and noted that, because 


of their short duration, the clinical trials were not appropriate for demonstrating a difference 


in overall survival’ [page 22, section 3.29]. We would like to clarify that the link between 


PSA progression and overall survival has only been applied in the model prior to progression 


to castration-resistant prostate cancer (CRPC) (please see Section 3 of this Appendix for 


further details). This decision is in line with the published evidence,10 clearly showing that 


PSA progression is much more highly correlated with survival in patients with hormone-


dependent prostate cancer than in CRPC patients. This observation from the literature was 
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based on trial data using a comparable time duration as the RCTs presented used to inform 


PSA efficacy data for degarelix within the submission.  


 


It is established that PSA levels are routinely measured to assess disease control and to 


inform treatment decisions in the treatment of prostate cancer. Degarelix was associated 


with a significantly longer PSA PFS than leuprorelin and this effect was confirmed by the 


significant improvement in PSA PFS when patients were crossed over to degarelix in the 


longer-term extension study. These findings are particularly prominent in those with PSA 


>20 ng/ml. Those with PSA >20 ng/ml represent an important patient subgroup, since they 


are deemed to be at high risk of disease recurrence or progression, as described in NICE 


clinical prostate cancer guidelines. An improvement in the time to progression, which can 


trigger the use of chemotherapy and/or more aggressive later-line hormonal therapies (eg, 


abiraterone and enzalutamide) and their associated toxicity, or death is clearly of both 


clinical and cost value to the patient and NHS, respectively.  


 


 


2. Section 2: Meta-regression analyses  


To address the AC’s concerns with respect to the pooled analyses: ‘It considered this [use of 


pooled analyses] to be inappropriate because such pooling ignores the characteristics of 


individual studies and relies on the assumption that there is no difference between individual 


trials. The ERG suggested that meta-analyses would have been more appropriate to 


maintain the effects of randomisation and ensure that each study acts independently, 


minimising the impact of potential confounding variables. Therefore, the ERG considered 


that the results presented in pooled analyses in the manufacturer’s submission (see section 


3.11) were inappropriate and should be interpreted with caution.’ [page 20, section 3.2.4], 


this response details meta-regression analyses, as detailed in Table 1 of the ACD response, 


since this method of analysis is preferred by the ERG. The analyses are performed in order 


to assess trial heterogeneity.  


 


2.1. Outcome definitions 


The same outcome definitions used in the submitted pooled analyses have been used within 


the meta-regression analyses presented here. 


 


2.1.1. PSA PFS  


Disease progression is defined as PSA failure or death from any cause, whichever is first.  
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PSA failure is defined as the days from first dosing (scheduled trial days) where an increase 


in serum PSA of ≥ 50% from nadir and at least 5 ng/ml measured on two consecutive 


occasions at least two weeks apart is noted.  


 


The analysis of hazard ratios between degarelix and an LHRH agonist in time to PSA PFS 


are adjusted for Gleason score, disease stage, and baseline PSA. 


 


2.1.2. Fractures and Joint-Related Signs and Symptoms (JSS) 


These endpoints constitute a collection of SMQ terms, used to combine AEs into one 


composite endpoint (fracture or JSS); see Supplementary Information 1 for a list of 


included terms using standardised MedDRA queries.11 Estimates of hazard ratios are 


adjusted for treatment group, Gleason score, disease stage and baseline PSA.  


 


2.1.3. CV serious adverse events 


CV serious AEs (SAE) are defined as any severe AE falling within any of the following five 


SMQ terms: 


 Myocardial infarction 


 Ischaemic cerebrovascular conditions 


 Haemorrhagic cerebrovascular conditions 


 Embolic and thrombotic events, arterial 


 Other ischaemic heart disease. 


 


The analysis of hazard ratios between degarelix and an LHRH agonist in time to a CV event 


(both with and without death) is adjusted for baseline CV risk factors which are: alcohol 


consumption, blood pressure (diastolic >90 or systolic >140 mmHg), serum cholesterol >6.2 


mmol/l, smoking, usage of statins, treated for hyperlipidaemia, hypertension, or diabetes, all 


coded as ‘Yes/No’ variables. Adjustments were also made for age, BMI, and testosterone.  


 


2.2. Assessment of trial heterogeneity using individual patient data  


In this analysis we applied a one-step fixed-effects meta-regression model. A one-step 


procedure is where (all) individual patient data are used in one regression model and used to 


assess the combined result. We will consider the significance of the trial-treatment 


interaction term as a measure of heterogeneity between the trials. This follows the approach 


in Tudur-Smith et al,12 and it is assumed that hazard functions are proportional across the 


trials. Software for random effects models in the framework of Cox-proportional hazards 


model are still at a developing stage;13 thus, we have chosen a fixed effects model. 
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The non-stratified one-step fixed effect meta-regression model: 


The hazard function for patient i, participating in trial j, is defined as: 


 


Where: 


 adjusts for baseline covariates 


 for treatment 


 adjusts for trial participation 


 adjusts for interaction between trial and treatment. 


 


For example, the interaction variable  is equal to 1 if patient i belongs to the degarelix 


group in trial j, and 0 otherwise. The formal test of trial-treatment interaction is based on the 


likelihood ratio test, as suggested by Tudur-Smith et al.12 That is, the –2 log likelihood 


difference between the model not containing the interaction term, and the one including it.  


 


Hazard ratios and statistical inferences are computed using PROC PHREG, in SAS 


software. Copyright, SAS Institute Inc. SAS and all other SAS Institute Inc. product or 


service names are registered trademarks or trademarks of SAS Institute Inc., Cary, NC, 


USA. 


 


2.1.  Results 


The six trials included in the combined data analysis do not all contribute to the mere count 


of events; see Tables 1.1 to 1.5 in Supplementary Information 2. If a trial does not 


contribute to any events in any of the arms it will be excluded from the sensitivity analysis of 


trial heterogeneity since hazards ratios are non-estimable for that particular trial.  


 


Results of sensitivity analysis by means of the non-stratified one-step fixed effect meta-


regression model are found in in forest plots (Supplementary Information 3), in Tables 2.1 


to 2.9 in Supplementary Information 2, and are summarised in Table A1 (Column E) 


below. The interaction term was non-significant, thus there is no suggestion of any trial 


heterogeneity or ‘between-trial effect’ and hence not included in producing the final HR 


estimates, see Tables 3.1 to 3.9 in Supplementary Information 2, and Table A1 (Column 


F). The final model used adjusts for baseline covariates and factors, and does not exclude 


any trials under consideration. As shown in Table A1, there are marginal quantitative 
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differences between the non-stratified one-step fixed effect meta-regression model and the 


final model in terms of adjusted HR estimates for PSA PFS or CV SAEs (with or without 


death). The adjusted HR for fractures and joint related signs and symptoms (JSS) is more 


sensitive and closer to 1 when data from all six trials are included in the final model Table 


A1 (Column F), as compared to the adjusted HR that includes the non-significant trial-


treatment interaction term Table A1 (Column E). 


 


A full summary of the results (including the number of event counts) compared with 


previously presented information within the original submission and model is provided in 


Tables A2 and A3 for PSA progression and AEs, respectively.  
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Table A2. Top-line results 


Column A Column B Column C One-step fixed effect meta-regression results Column F 


Column D Column E 


Endpoint Studies included*** Group p-value of LR test for 
study-treatment interaction 


and study terms 


Adjusted HR (95 % CI; p-
value)*** 


Final adjusted ACD 
response 


HR (95 % CI; p-value) 


PSA PFS CS21 and CS35 Overall – FAS ************ **************************** ***************************** 


PSA PFS CS21 and CS35 Baseline PSA > 20 ng/ml 
- FAS ************ **************************** *************************** 


PSA PFS CS21 and CS35 Locally advanced or 
metastatic patients - FAS 


************ 
**************************** 


*************************** 


Joint Related Signs 
and Symptoms 


CS21, (CS28), CS30, (CS31) 
CS35 and CS37* 


Overall – Safety Analysis 
Set ************ 


**************************** 
***************************** 


Joint Related Signs 
and Symptoms 


CS21, (CS28, CS30, CS31), 
CS35 (and CS37*) 


Baseline PSA > 20 ng/ml 
– Safety Analysis Set ************ 


**************************** 
*************************** 


Fractures CS21, (CS28, CS30, CS31), 
CS35 and CS37* 


Overall – Safety Analysis 
Set ************ 


**************************** 
*************************** 


Fractures CS21, (CS28, CS30, CS31), 
CS35 and (CS37*) 


Baseline PSA > 20 ng/ml 
– Safety Analysis Set ************ 


**************************** 
*************************** 


CV SAE excluding 
death 


CS21, (CS28, CS30, CS31), 
CS35 and CS37* 


CVD population – Safety 
Analysis Set ************ 


**************************** ***************************** 


CV SAE including 
death 


CS21, (CS28, CS30, CS31), 
CS35 and CS37* 


CVD population – Safety 
Analysis Set ************ 


**************************** ***************************** 


*All data from the intermittent degarelix arm in CS37 is censored at month 7, i.e. the data from CS37 used within meta-regression analyses only included patients with a 
continuous therapy. 
** Significant at the p=0.05 level 
 
*** Studies within parenthesis were not used in the non-stratified one-step fixed effects meta-regression model since they did not contribute with events in one, or both arms 
 
Abbreviations: FAS: Full analysis set; CVD: Cardiovascular disease; SAE: serious adverse event; HR; hazard ratio 
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Table A3. Summary of PSA progression hazard ratios 


Column A Column B Column C One-step fixed effect meta-regression results Column F 


Column D Column E 


Endpoint Studies included*** Group p-value of LR test for 
study-treatment interaction 


and study terms 


Adjusted HR (95 % CI; p-
value)*** 


Final adjusted ACD 
response 


HR (95 % CI; p-value) 


PSA PFS CS21 and CS35 Overall – FAS ************ **************************** ***************************** 


PSA PFS CS21 and CS35 Baseline PSA > 20 ng/ml 
- FAS ************ **************************** 


*************************** 


PSA PFS CS21 and CS35 Locally advanced or 
metastatic patients - FAS 


************ **************************** 
*************************** 


Joint Related Signs 
and Symptoms 


CS21, (CS28), CS30, (CS31) 
CS35 and CS37* 


Overall – Safety Analysis 
Set ************ **************************** ***************************** 


Joint Related Signs 
and Symptoms 


CS21, (CS28, CS30, CS31), 
CS35 (and CS37*) 


Baseline PSA > 20 ng/ml 
– Safety Analysis Set ************ **************************** *************************** 


Fractures CS21, (CS28, CS30, CS31), 
CS35 and CS37* 


Overall – Safety Analysis 
Set ************ **************************** *************************** 


Fractures CS21, (CS28, CS30, CS31), 
CS35 and (CS37*) 


Baseline PSA > 20 ng/ml 
– Safety Analysis Set ************ **************************** *************************** 


CV SAE excluding 
death 


CS21, (CS28, CS30, CS31), 
CS35 and CS37* 


CVD population – Safety 
Analysis Set ************ **************************** 


***************************** 


CV SAE including 
death 


CS21, (CS28, CS30, CS31), 
CS35 and CS37* 


CVD population – Safety 
Analysis Set ************ **************************** 


***************************** 


*All data from the intermittent degarelix arm in CS37 is censored at month 7, i.e. the data from CS37 used within meta-regression analyses only included patients with a 
continuous therapy. 
** Significant at the p=0.05 level 
 
*** Studies within parenthesis were not used in the non-stratified one-step fixed effects meta-regression model since they did not contribute with events in one, or both arms 
 
Abbreviations: FAS: Full analysis set; CVD: Cardiovascular disease; SAE: serious adverse event; HR; hazard ratio 
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Table A4. Summary of adverse events hazard ratios 


Placement in NICE STA 
(original submission or 
ACD response) 


Data source and 
population/subgroup 


Unadjusted HR 
(95% CIs) 
(degarelix vs. 
leuprorelin) 


Adjusted HR 
(95% CIs)** 
(degarelix vs. 
leuprorelin) 


p-value for trial 
effects 
 


p-value for 
trial/treatment 
interaction 
effects 
 


p-value for 
adjusted hazard 
ratio 


Events 
degarelix 


Events LHRH 
agonists 


Original submission CS21 80mg – ITT 0.58 
(0.34-0.99) 


0.66  
(0.39- 1.15)


4
 


N/A N/A 0.14 NR NR 


Original submission CS21 80mg – PSA > 
20ng/mL 


0.57  
(0.33-1.01) 


0.68  
(0.38-1.14) 


N/A N/A 0.19 NR NR 


Final adjusted ACD 
response  


CS21 and CS35 all 
doses – FAS 


N/A ***** 
************ 


***** ***** ****** 119/ 974 77/ 483 


Final adjusted ACD 
response 


CS21 and CS35 all 
doses – PSA > 20ng/mL, 
FAS 


N/A ***** 
************ 


***** ***** ***** 105/ 475 66/ 231 


Final adjusted ACD 
response  


CS21 and CS35 all 
doses – locally advanced 
+ metastatic, FAS 


N/A ***** 
************ 


***** ***** ***** 83/ 250 46/ 118 


Original submission CS21 and CS35 
degarelix all doses vs 
LHRH + AA***, FAS 


N/A 0.490
14


 N/A N/A 0.003
14


 * NR NR 


* Significant at the p=0.05 level 


**Includes CS21, CS28, CS30, CS31, CS35 and CS37 but all data from the intermittent degarelix arm in CS37 is censored at month 7, i.e. the data from CS37 used within 
meta-regression analyses only included patients with a continuous therapy.  


***HR described in the original submission 


Abbreviation: CVD: cardiovascular disease; SAE: serious adverse event; PSA; prostate specific antigen 
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In order to clarify and compare all of the analyses that have been presented in the initial 


submission within the published literature, Table A5 below provides a detailed description of 


the methods and covariates used. 


 


Table A5.  Cross-publication comparisons 


Outcome Population Publication(s) Method & covariates used in 
publication(s) 


Result 


HR (95 %CI; p-value) 


PSA PFS  CS21 Tombal et al 
2010


4
 


Treatment groups (160mg, 
80mg, leuprolide), PCa stage, 
baseline PSA (<10, 10-20, 20-
50) 


0.66 ([0.39; 1.15]); NS) 
(80mg vs leuprolide) 


PSA PFS  CS21 + CS35; 
degarelix vs 
LHRH agonists + 
antiandrogens 


Iversen et al 
2013


14
 


Treatment group (degarelix vs 
LHRH agonist), baseline PSA, 
PCa stage and Gleason score 


0.49 ([xx; xx]; p=0.0028) 


PSA PFS  CS21, 28, 30, 
31, and CS35 


Klotz et al 
2014


15
 


Treatment group (degarelix vs 
LHRH agonist),testosterone, 
log PSA, PCa stage, age 


0.71 ([0-54; 0.94]; 
0.017) 


PSA PFS  CS21, 28, 30, 
31, and CS35, 
BL PSA > 
20ng/mL 


Klotz et al 
2014


15
 


Treatment group (degarelix vs 
LHRH agonist),testosterone, 
log PSA, PCa stage, age 


0.74 ([0.55; 1.00]; 
0.052) 


Cardiovascular 
events (with 
death) 


CS21, 28, 30, 
31, 35 and 
CS37, CVD 
population 


Albertsen et al 
2013


16
 


Treatment group (degarelix vs 
LHRH agonist), statin use, 
alcohol use, hypertension, 
smoker, serum cholesterol, 
Type 2 diabetes (treated), 
hypertension (treated), 
baseline age, testosterone and 
BMI  


0.44 ([0.26; 0.74]; 
0.002) 


Joint related signs 
and symptoms 


CS21, 28, 30, 
31, and CS35 


Klotz et al 
2014


15
 


Treatment group (degarelix vs 
LHRH agonist),testosterone, 
log PSA, PCa stage, age 


0.64 ([0.42; 0.98]; 
0.041) 


Fractures CS21, 28, 30, 
31, and CS35 


Klotz et al 
2014


15
 


Treatment group (degarelix vs 
LHRH agonist),testosterone, 
log PSA, PCa stage, age 


0.42 ([0.16; 1.05]; 
0.064) 


 


2.2.1. PSA PFS 


Table A2 shows that treatment with degarelix has a significant effect on PSA progression in 


overall population when analysis is conducted using both the CS21 and CS35 trials including 


all doses of degarelix and adjusting for baseline characteristics ***************************  


*********. It is relevant to only combine CS21 and CS35 trials within the meta-regression 


analyses for purposes of evaluating PSA PFS, since only these two trials evaluated PSA 


failure using the same clinically relevant criterion, which is subsequently used to re-derive 


PSA PFS. Treatment with degarelix shows a trend towards significance within the PSA >20 


ng/ml subgroup *********************************** and a similar magnitude of effect to the 


overall population, although sufficient power is lacking for significance within this subgroup 


alone. 


 







 
 


15 


The hazard ratio within the high-risk subgroup (PSA >20 ng/ml)  in which clinicians at the AC 


meeting indicated degarelix is likely to be of most benefit in terms of reducing the risk of PSA 


progression is similar to the overall population. However, the underlying risk of progression 


is also greater in this population, leading to roughly equivalent or greater benefits from the 


use of degarelix to slow PSA progression. 


 


2.2.2. CV risk 


Treatment with degarelix was significant in the risk population defined as those with pre-


existing CVD for the outcome of CV SAEs, both including ******************************  


********** and excluding death ********************************* within one year of initiating 


therapy. As previously discussed in this response, such benefits can be put into context of 


other treatments used in a high-risk CVD population; for example, in those treated with a 


statin (simvastatin) versus placebo the relative risk observed was 0.66 (95% CI 0.59-0.75; 


p<0.00001) over a 5.4 year median follow-up period.17
 


 


2.2.2.1. Peer-reviewed, independent evidence of the CV risk benefit of degarelix 


To ensure the AC is fully aware of the recent peer-reviewed, independently produced 


publication concerning the CV risk benefit of degarelix versus LHRH agonists in patients with 


CVD at baseline, please find below a summary of its main findings:16 


1. The baseline incidence of CVD, i.e. those with pre-existing CVD, was approximately 


30% in both treatment groups. 


2. Patients with pre-existing CVD who were treated with degarelix had a significantly lower 


risk of experiencing a CV event or death when compared with patients receiving a 


LHRH agonist within one year of initiating androgen deprivation therapy. A Cox-


proportional hazard model showed a 56% lower risk of a cardiac event or death during 


the initial year of treatment for men receiving the GnRH antagonist compared with men 


receiving a GnRH agonist (HR: 0.44; 95% CI, 0.26–0.74; p=0.002).  


3. The absolute risk reduction during the first year was 8.2%, which yielded a number 


needed to treat of 12. 


 


Individual patient level data was provided to this independent group, who did their own 


analysis and reporting of the results i.e. choice of model, covariates etc. Further evidence to 


support these findings is presented in the meta-regression analyses, as described above in 


this response. 
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2.2.2.2. Potential mechanisms behind CV risk benefit 


In light of the uncertainty documented in the ACD with respect to the CV safety data, Ferring 


has provided within this response an explanation of the potential molecular mechanisms to 


describe the CV risk difference when comparing degarelix with LHRH agonists in men with 


pre-existing CVD. The observation that the incidence of serious cardiac events differs 


dependent on whether a patient receives degarelix versus an LHRH agonist is strong 


evidence that there are other factors at play in the cause of CVD among patients undergoing 


ADT, opposed to simply lowering testosterone levels. This argument is further supported by 


findings from Keating et al 2006, which showed, based on a population-based cohort of 


73,196 patients, that LHRH agonist use was associated with an increased risk of coronary 


heart disease (adjusted HR, 1.16; p<0.001), myocardial infarction (adjusted HR, 1.11; 


p=0.03) and sudden cardiac death (adjusted HR, 1.16; p=0.004), while those treated with 


orchiectomy did not exhibit a significant increased risk of these CVD outcomes (all p>0.20).18 


However, it is noted that there are conflicting studies within the literature with respect to the 


CV risk associated with orchiectomy.19 As described within the discussion of the 


independent peer review paper produced by Albertsen et al 2013,16 several molecular 


mechanisms are likely to be at play:  


 


1. Destabilisation of established vascular lesions. Most acute CV events are caused by 


rupture of an atherosclerotic plaque. Plaques prone to rupture are characterised by a 


large core of lipids and necrotic debris covered by a thin cap of smooth muscle cells and 


connective tissue. The rupture is caused by a degradation of the cap connective tissue 


by infiltrating macrophages. Lymphocytes of the pro-inflammatory T helper (Th1) type 


are important macrophage activators and are the dominant T cell type in atherosclerotic 


plaques. GnRH receptors are expressed on T cells suggesting a potential auto- or 


paracrine role for the GnRH immune system. Activation of the GnRH receptors results in 


T cell activation, including increased proliferation and expression of the IL-2 receptor, 


thus suggesting that agonists may promote destabilisation of atherosclerotic plaques. 


2. Degarelix suppresses both LH and FSH, as opposed to LHRH agonists, which 


primarily suppress LH. FSH receptors have been found on the luminal endothelial 


surface of proliferating tissue and may play a role in endothelial cell function, lipid 


metabolism and fat accumulation that may increase the risk of CVD in men on LHRH 


agonists. It is recognised from the literature that androgen deprivation therapy (ADT) – 


predominantly LHRH agonists – is associated with an increased risk of myocardial 


infarction and sudden cardiac death.18,20,21 There have been recent changes to the 


wording within the summary of product characteristics (SPC) for degarelix, with respect 
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to special warnings of CVD, since EMA assessors considered the risk of CVD to be a 


potential risk that is it is inherent to all forms of androgen deprivation.22 However, at the 


time of this EMA assessment the recent evidence (i.e. Albertsen et al16 and the meta-


regression results detailed within this response) were not available and therefore could 


not be taken into consideration during this SPC amendment. Thus, the SPC wording 


used does not take into account differences in the CV SAE risk incurred from ADT with 


a GnRH antagonist versus ADT with a LHRH agonist, which are presented in recent 


literature16 and within this ACD response.  


 


 


2.2.3. Fractures and joint-related signs and symptoms (JSS) 


When adjusted for baseline disease characteristics, treatment with degarelix remained 


significant in the overall safety analysis set for JSS and was close to significance in the 


much smaller PSA >20 ng/ml population (21 events in 607 patients in the degarelix arms, 20 


events in 305 patients in the LHRH arms).  Treatment with degarelix is no longer significant 


when compared with treatment with LHRH for fractures. It should be noted that within the 


original analysis, presented in the manufacturer submission, the assumption of proportional 


hazards between the two treatment arms, does not appear to be valid (see Figure 29 of the 


submission). Therefore, a single hazard ratio cannot be accurately calculated. Clinicians at 


the advisory board confirmed that a proportional hazards assumption is unlikely to hold due 


to the nature of fracture events in prostate cancer with disease-related events (pathological 


fractures) more likely to be experienced early on and osteoporotic fractures becoming more 


common with advanced age. As degarelix is likely only to affect the rate of pathological 


fracture an assumption of proportional hazards is unlikely to hold. Thus, this analysis, for 


fracture events, should be viewed with caution. 


 


3. Section 3: Additional modelling conducted   


3.1. Summary 


The meta-regressions presented with this response assessed the degree to which outcomes 


were influenced by characteristics of the patients (Gleason score, disease stage, baseline 


PSA and CV risk factors) and trials, by incorporating a study-treatment interaction term to 


account for heterogeneity between the studies. As no study-treatment interaction were found 


to be significant adjusted hazard ratios based on a regression model without this term is 


used for the final economic model. 
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The cost-effectiveness model for degarelix has also been updated to address the views of 


the ERG and AC. The changes made to the model in response to the ACD are summarised 


as follows: 


 Incorporation of sensitivity analysis by one-step fixed effects meta-regression model for 


safety and efficacy data  


 Provision of additional scenario analyses around the data used to fit the curves for PSA 


progression for degarelix (detailed in section 3.2) 


 Development of the treatment sequence following anti-androgen withdrawal to account 


for the more clinically relevant treatment patterns described at the AC (use of 


abiraterone before docetaxel and use of enzalutamide) 


 Change in comparator drug cost to a weighted average of three-monthly LHRH agonists 


used in the UK, based on sales figures. 


 Continuation of first-line hormonal therapy until death (in line with the ERG base case 


presented) 


 Quality of life (utility) estimates derived from the algorithm published by McKenzie and 


van der Pol,23 as recommended by the ERG. 


 


In their ‘most plausible scenario’, the ERG assumed that the hazards of PSA PFS 


progression were equal between degarelix and LHRH agonists after one year. As this is 


likely to produce a very conservative estimate of the cost-effectiveness of degarelix, two 


base cases are presented here. The first is an updated base case, based on the initial 


analyses submitted, with changes based on comments from the AC and ERG, which 


assumes the comparative efficacy is sustained over the duration of the model. The second 


adopts the conservative efficacy assumption of the ERG base case and does not include 


any benefit from reduced risk of fractures (as this was non-significant), but is otherwise 


identical to the updated base case. It is anticipated that the true incremental cost-


effectiveness ratio (ICER) will be within the range indicated by these two scenarios.  


 


The updated base case ICERs generated (shown in Table A6) from these changes are 


£2,733, £4,509 and £6,539 for the overall, PSA > 20 ng/ml, and locally advanced and 


metastatic populations respectively. 


 


In the conservative base case, with the additional efficacy assumption (equal efficacy after 


one year), these ICERs are £19,510, £17,516 and £20,847 for the overall, PSA >20 ng/ml 


and locally advanced and metastatic populations, respectively. 
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Table A6. Updated base case ICERs 


Population Base cases 


Updated base case Conservative base case 


Overall (FAS) £2,733 £19,510 


PSA >20 ng/ml (FAS) £4,509 £17,516 


Locally advanced and metastatic 
(FAS) 


£6,539 £20,847 


Abbreviation: FAS: full analysis set 


 


The overall ICER for the conservative base case remains similar to the ERG’s original ‘most 


plausible scenario’ ICER (£14,798) despite the removal of benefits from a reduction in 


fractures from this analysis. The majority of scenario analyses, both within the updated base 


case and conservative base case produce ICERs well below the standard cost-effectiveness 


threshold of £20,000–30,000 per quality-adjusted life-year (QALY) and the probabilistic 


ICERs are similar too (lower than) the deterministic ICERs. 


 


3.2. Updated parametric curve fits for PSA progression and scenario 
analysis surrounding data used to model PSA progression 


To address concerns regarding the use of different lengths of data to fit curves for degarelix 


compared with LHRH agonists, curve fitting has been carried out using both one-year and 


five-year data from the degarelix trials. 


 


Figure A3 below shows four curve fits to PSA PFS data for patients in the FAS population 


treated with degarelix, using a log-normal parametric fit (the best fitting based on AIC and 


BIC). Two curves are fitted to data from the CS21 trial, and two curves are fitted to the 


combined data from the CS21 and CS35 trials. For each of these datasets, one curve has 


been fitted to five years of long-term data, and one curve to the first year of data only (the 


duration of the comparative trial period). The goodness of fit statistics for these curves, along 


with the other curve fits considered, are shown in Table A7. 
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Figure A3. Comparison of CS21 and meta-regression curves, showing fits to 1 year 


and 5 years of data – FAS population 


 
 
 
 







 
 


21 


Table A7. Goodness of fit statistics of the 5-year curves for each population 


CS21 & 
CS35 


Overall population 
(FAS) 


PSA >20 ng/ml 
population (FAS) 


Locally advanced and 
metastatic population 
(FAS) 


5-year 
curves 


AIC BIC AIC BIC AIC BIC 


Log-normal 1,234 1,244 837 846 864 873 


Log-logistic 1,251 1,261 849 857 878 886 


Exponential 1,267 1,272 870 874 894 898 


Weibull 1,264 1,273 865 874 893 901 


1-year 
curves 


AIC BIC AIC BIC AIC BIC 


Log-normal 802 812 575 584 601 609 


Log-logistic 803 813 578 586 603 612 


Exponential 845 849 617 621 643 647 


Weibull 804 814 580 588 605 613 


CS21        


5-year 
curves 


AIC BIC AIC BIC   


Log-normal 1030 - 795 -   


Log-logistic 1033 - 798 -   


Exponential 1035 - 800 -   


Weibull 1036 - 802 -   


Gompertz 1099 - 858 -   


1-year 
curves 


AIC BIC     


Log-normal 131 137 106 111   


Log-logistic 131 138 106 111   


Exponential 138 142 113 116   


Weibull 131 138 106 111   


Gompertz 132 139 107 113   


Abbreviations: AIC = Akaike's Information Criterion; BIC = Bayesian Information Criterion; FAS: Full analysis set; PSA = 


prostate-specific antigen 


 


3.3. Introduction of enzalutamide into treatment algorithm 


To address the AC’s concerns with respect to the placement of abiraterone in the treatment 


pathway [page 26, section 4.2] and the exclusion of enzalutamide from the treatment 


algorithm [page 26, section 4.2], scenario analyses to evaluate the positioning of 


abiraterone prior to docetaxel following disease progression and the introduction of 


enzalutamide are provided. 
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In the original submission of evidence, the treatment sequence followed the general pattern 


shown in Figure A4 with the 70/30% transition probabilities introduced in response to ERG 


questions based upon clinician feedback and inputs from the NICE costing templates for 


docetaxel and abiraterone.  


 


Figure A4. Treatment pathway represented in ERG base case 


 
 
To address concerns from clinical experts at the AC meeting that this sequence does not 


reflect common practice, the pathway was amended to represent the sequence shown in 


Figure A5. The transition probabilities between the treatments are based on the 70/30 splits 


taken from clinical expert input and calculated based upon the NICE costing templates for 


docetaxel and abiraterone, but can be freely changed within the model. The main adaptation 


was the inclusion of enzalutamide, which is restricted to third line non-hormonal therapy in 


the base case, for patients who have already received both docetaxel and abiraterone. 
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Figure A5. Treatment sequence represented in updated economic model 


 
 
3.3.1. Parameterisation of enzalutamide 


The following sections introduce the parameterisation of the enzalutamide health states that 


have been added to the model. This parameterisation was based on the manufacturer’s 


evidence submission to the NICE technology appraisal of enzalutamide for the treatment of 


metastatic prostate cancer.24 


 


3.3.2. Duration of response 


Although the mean duration of treatment response is commercial in confidence in the 


manufacturer’s submission, the economic case for enzalutamide is based on a (at least) 


non-inferior efficacy profile compared to the primary comparator, abiraterone. Based on this, 


the duration of response to enzalutamide is assumed to be equal to that of abiraterone in the 


updated base cases. 
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3.3.3. Drug costs 


The drug price for enzalutamide was taken as the list price reported in the manufacturer 


submission; £2734.67 for a pack of 112 40mg tablets, equivalent to 28 days of treatment. In 


deterministic and probabilistic sensitivity analyses, this drug price is varied between 50% 


and the full price, to account for uncertainty in the expected patient access scheme (PAS) for 


enzalutamide which is commercial in confidence. 


 


3.3.4. Administration costs 


The resource use requirements of the administration of enzalutamide were obtained from the 


manufacturer submission to the NICE appraisal, in which increased resource use was 


assumed to be required for the first three months of enzalutamide treatment. In the updated 


base cases, the resource use in the first month was increased to account for the additional 


resource use in the second and third months, and these adjusted resource requirements are 


shown in Table A8. The error introduced by re-distributing resource use in this way is 


expected to be negligible.  


 


The costs of ECG and ultrasound scans were included as resource costs for enzalutamide, 


but were not included in the degarelix model previously. Table A9 shows the NHS reference 


costs added to the model to be used in the cost calculation for enzalutamide. 


 


Table A8. Resource use associated with the administration of enzalutamide, as 


reported in manufacturer submission to NICE TA 


Parameter 
  


1st cycle Subsequ
ent 
cycles 


1st cycle Subsequ
ent 
cycles 


Cost of Staff Time         


Cost of a practice nurse visit 0.0 0.0 £0.00 £0.00 


Cost of a GP consultation 0.0 0.0 £0.00 £0.00 


Cost of an outpatient urologist consultation  0.0 0.0 £0.00 £0.00 


Cost of an outpatient oncologist consultation 2.0 0.50 £226.35 £56.59 


Cost of Scans and Tests        


Cost of a bone scan 0.1 0.0 £6.71 £1.68 


Cost of a CT scan 0.10 0.03 £10.54 £2.64 


Cost of an MRI scan 0.10 0.03 £14.45 £3.61 


Cost of a blood test 2.0 0.5 £6.17 £1.54 


Cost of other blood tests (5 for each liver test, 10 
for each kidney tests, 1 for each PSA test) 


32.0 8.0 £39.36 £9.84 


Cost of ECG 0.10 0.03 £14.52 £3.63 


Cost of ultrasound 0.10 0.03 £5.13 £1.28 


Total Administration Cost     £323.23 £80.81 
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Table A9. Additional NHS reference costs incorporated in the costing of enzalutamide 


Resource Cost Source 


Cost of ECG £145.15 NHS ref. costs 11-12. OPROC EA47Z   


  


Cost of 
ultrasound 


£51.27 NHS ref. costs 11-12. DIAGIM_OP RA23Z   


 


3.3.5. Quality of life 


As quality of life data was marked as commercial in confidence in the enzalutamide 


manufacturer submission and time constraints did not allow for the systematic identification 


of utility values, it is assumed that patients receiving enzalutamide have the same quality of 


life as those receiving abiraterone and docetaxel. This also means that there is consistency 


for all non-hormonal therapies included in the model. In reality quality of life would be 


expected to decrease as patients progress through the available treatments, which happens 


faster on the LHRH agonist arm of the model, therefore the assumption of equal quality of 


life weights for all non-hormonal treatments provides a conservative estimate of the ICER. 


 


3.3.6. Mortality rates 


In line with the efficacy claims of the enzalutamide submission, and the assumption of equal 


duration of response, it is also assumed that the mortality hazards for patients treated with 


enzalutamide are comparable to those for abiraterone. Given that the second AC report had 


not been published at the time of writing, this assumption was considered to be appropriate.  


 


3.4. Use of an alternative utilities algorithm 


To address the concerns raised in the ACD with respect to the Kontodimopoulos et al (2009) 


utility mapping algorithm – ie, ‘The Committee considered that an alternative algorithm 


considered by the manufacturer, from McKenzie and van der Pol (2009),23 was more 


appropriate….’ [page 36, section 4.16] – the McKenzie and van der Pol (2009) has been 


used. Furthermore, within this subsection we provide clarification on the concerns of quality 


of life (QoL) double counting when using the Kontodimopoulos et al (2009)25 utility mapping 


algorithm, as expressed by within the ACD: ‘The Committee considered that this may have 


resulted in some double counting of the impact of AEs on quality of life in the model’ [page 


36, section 4.16].   


 


Double counting is unlikely to have biased the initial analyses provided to the committee due 


to the method of analysis used to transform the CS21 data into the health states within the 


model: 
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 The utility of patients experiencing fractures, JSS or CV events was taken only from 


patients who had not progressed (and therefore does not double count with progression) 


– (see Table 38 in the original submission) 


 The utility by progression status did include patients experiencing AEs but the difference 


when these events are excluded is not large (please see below). 


 


To ensure no double counting occurs in the model, utilities by PSA progression status (for 


patients not experiencing an AE) have been updated to match those presented in Table A10 


for patients not experiencing an AE. 


 


Table A10. Utility by progression status according to whether patients had 


experienced adverse events or not 


Progressed? AEs SF-12 v2 
mapped to 
EQ-5D 


EORTC 
QLQ-C30 


EORTC-
8D 


EQ-5D  
Kontodimopoulos 


EQ-5D 
McKenzie + 
van der Pol 


n Utility 
(sd) 


n Utility 
(sd) 


Utility (sd) Utility (sd) 


Yes No 
AEs 


63 0.676 


(0.154) 


63 0.817 


(0.125) 


0.782 


(0.219) 


0.713 


(0.227) 


All 73 0.673 
(0.150) 


73 0.806 


(0.127) 


0.753 


(0.238) 


0.682 


(0.250) 


No No 
AEs 


2522 0.745 


(0.132) 


2488 0.871 


(0.109) 


0.891 


(0.189) 


0.808 


(0.189) 


All 2689 0.743 
(0.132) 


2653 0.868 


(0.112) 


0.887 


(0.195) 


0.803 


(0.195) 


 


 


3.5. Update of comparator cost 


Based on discussion at the committee meeting, for the purposes of applying the comparator 


drug costs, the comparator was changed to represent a weighted average of the drug prices 


of the three-month LHRH agonist regimens, based on their UK sales data.26 This does not 


change administration costs or comparator efficacy. Within the ERG base case, the cost of 


triptorelin was used as this is the cheapest LHRH agonist; however, triptorelin is rarely used 


within the UK, representing less than 8% of the total market share by pack sales (volume) in 


2011–12 and so even less in total value market share. 


 


Updated data for the year up to September 2013 are presented in Table A11. The market 


share of triptorelin by both packs sold and months of treatment remains below 12%, with 


goserelin (Zoladex) remaining the most prescribed treatment, followed by leuprorelin 


(Prostap). 
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Table A11. Pack Sales last 12 months up to September 2013* 


Product Generic Dose form Total packs 
sold 


Share by 
packs sold 


Share by 
months of 
treatment 


DECAPEPTYL SR 
11.2MG** 


Triptorelin 3-monthly 88258 7.0% 11.3% 


DECAPEPTYL SR 
22.5MG 


Triptorelin 6-monthly 2941 0.2% 0.0% 


DECAPEPTYL SR 
3MG 


Triptorelin monthly 42997 3.4% 0.5% 


GONAPEPTYL 
DEPOT 


Triptorelin monthly 17305 1.4% 0.4% 


PROSTAP 11.25MG** Leuprorelin 3 monthly 262896 20.9% 33.5% 


PROSTAP 3.75MG Leuprorelin monthly 128891 10.2% 1.4% 


ZOLADEX 10.8MG** Goserelin 3 monthly 402507 32.0% 51.3% 


ZOLADEX 3.6MG Goserelin monthly 203516 16.2% 1.5% 


*MAT pack sales data sourced from IMS 


**In the updated model the comparator is changed to represent a weighted average of the drug prices of the three-month LHRH 


agonist regimens 


 


 


3.6. Mortality 


There was some uncertainty among committee members surrounding the impact of 


degarelix on the overall survival of patients. While there is no direct impact of degarelix on 


overall survival, there is likely to be an indirect improvement in survival resulting from slowed 


disease progression (as PSA progression is linked to reduced survival in metastatic patients 


receiving first-line hormonal therapy) and lower risks of fatal CV AEs in patients with pre-


existing CVD. 


 


The evidence for differential mortality for these two reasons comes from the following 


sources: 


 Lower risk of death with slower PSA progression in metastatic patients 


o Whilst the comparative evidence available is over too short a time period to be 


expected to show a difference in overall survival available literature in first-line 


hormonal therapy indicates a strong link between PSA progression and survival in 


metastatic patients. This link was supported by the clinicians at the AC and by 


clinicians consulted at advisory boards prior to submission 


o The paper used to model this link (Hussain et al)10 provides hazard ratio of 2.39 


(95% CI 2.05–2.80, p<0.0001) based upon a sample of 1,029 first-line metastatic 
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patients with adequate follow-up and covariate information from trial S9346 (435 


events). 


 


 Lower risks of fatal CV AEs in patients with pre-existing CVD 


o Pooled data from the six degarelix RCTs showed that degarelix significantly 


reduced the risk of fatal CV AEs in patients with pre-existing CVD  


o The meta regression presented in this analysis which corrects for differences in 


baseline characteristics and between-study interaction (heterogeneity) also shows 


that degarelix significantly reduced the risk of CV AEs (including death) in patients 


with pre-existing CVD with a hazard ratio of ****************************************. 


o No between-study or study / treatment interactions were found when statistical tests 


were carried out. 


 
The evidence submitted included a scenario analysis in which CV death, PSA progression-


linked mortality (metastatic patients) and prostate cancer-specific mortality were removed to 


give an equal number of life-years for each cohort.  


 


Figure A6 below demonstrates how the impact of degarelix on mortality is incorporated into 


the economic model. The blue shaded boxes indicate where mortality is affected by 


treatment arm, driven by the increased time before PSA progression and reduced risk of 


AEs observed with degarelix compared with LHRH agonists.  


 


In the model, the baseline mortality risks are derived from UK life tables, with prostate 


cancer-specific mortality sources from the Scottish prostate cancer registry. Prostate cancer-


specific mortality is applied as the relative mortality experienced by prostate cancer patients, 


compared with the risks of mortality for the general population.  







 
 


29 


Figure A6. Illustration of mortality mechanics in the model 


* Details of the exact treatment sequence a patient may follow is described in figure 5 above, which shows that they may not be treated with every line of therapy shown.    
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3.7. Fracture risk 


The committee expressed concerns over the long-term modelling of fracture risks and the 


uncertainty behind this as a potential source of benefit for degarelix-treated patients [page 


31, section 4.9].  


 


While there are difficulties recording the nature of fracture (pathological or osteoperotic), 


which mean that the nature of the fractures recorded in the trials could not accurately be 


determined, based on the mechanism of action of degarelix compared with LHRH agonists, 


it would be assumed that the benefits of degarelix come from reducing pathological fractures 


although as explained by one of the clinicians at the committee standard coding does not 


allow these type of fractures to be easily identified. Over time, patients receiving either 


degarelix or LHRH agonists would become increasingly at risk of osteoperotic fractures, 


which means that in reality the curves for fractures are likely to either stop separating (ie, no 


incremental benefit is seen) or converge. 


 


To address this, an additional scenario analysis has been included in the model in which the 


risk of fracture for patients treated with degarelix is increased between Years 1 and 2, so 


that the number of events by two years is equal to that in the LHRH agonist arm. After two 


years, the risks are equal between the two treatment groups (U-shaped curve).  


 


Figure A7 shows how this change occurs, with the linear convergence of the degarelix curve 


onto the LHRH agonist curve over one year.  


 


Figure A7. Increased hazards of fracture for degarelix used in scenario analysis 
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3.8. Additional curve fits for adverse events 


In addition to the new curves fitted for PSA PFS, additional curves were fitted to model AEs. 


Log-logistic and log-normal curves were generated for the CV events (with and without 


death), JSS and fractures. These curves did not fit better than the Weibull curves for 


fractures and JSS, based on AIC. As a result, these curve fits were not incorporated into the 


base case, but are tested in sensitivity analyses. The curve parameters used and the 


goodness of fits statistics associated with these additional curve fits can be found in 


Supplementary Information 4. 


 


3.9. Updated base case definition 


In addition to the changes noted above, the base case has been amended to reflect the 


clinical expert opinion of the AC that LHRH agonist/degarelix treatment would continue until 


death [page 26, section 4.2] as described in Table A12 below.  


 


Table A12. Settings used for updated and conservative base cases 


Parameter Updated base case Conservative base 
case 


Original 
submission base 
case 


ERG base case 


Varying the comparator   


First-line LHRH 
agonist 


Weighted average of 
3 monthly LHRH 
agonists 


Weighted average of 
3 monthly LHRH 
agonists 


Goserelin 3 monthly Triptorelin 3 monthly 


Varying treatment efficacy assumptions (PSA progression)   


Variation of the parametric curve chosen   


Curve choice for 
first-line time to 
PSA progression 


CS21+CS35 – Log-
normal (using 5 year 
degarelix data)  


CS21+CS35 – Log-
normal (using 5 year 
degarelix data) 


CS21 80mg – Log-
normal (using 5 year 
degarelix data) 


CS21 80mg – Log-
normal (using 5 year 
degarelix data) 


Hazard ratio used   


Source of hazard 
ratio applied 


Meta-regression for 
CS21+CS35 


Meta-regression for 
CS21+CS35 


CS21 data: 
leuprorelin vs 80mg 
degarelix 


CS21 data: 
leuprorelin vs 80mg 
degarelix 


Variation in the duration of differential efficacy   


Duration for which 
hazard ratio 
applied 


Throughout the 
model 


Equal efficacy after 
1 year 


Throughout the 
model 


Equal efficacy after 
1 year 


Varying the approach to modelling mortality   


Mortality i) Increased hazard 
of mortality post-
progression for 
metastatic patients 
ii) Prostate cancer 
specific mortality 
incorporated 


i) Increased hazard 
of mortality post-
progression for 
metastatic patients 
ii) Prostate cancer 
specific mortality 
incorporated 


i) Increased hazard 
of mortality post-
progression for 
metastatic patients 
ii) Prostate cancer 
specific mortality 
incorporated 


i) Increased hazard 
of mortality post-
progression for 
metastatic patients 
ii) Prostate cancer 
specific mortality 
incorporated 


Varying the approach to modelling Musculoskeletal Adverse 
Events 


  


Inclusion/ exclusion of MSE’s from the model structure   


MSE’s 
incorporated 


Fractures, joint-
related signs and 
symptoms and 
spinal cord 
compression 
incorporated in the 
model 


Joint-related signs 
and symptoms and 
spinal cord 
compression 
incorporated in the 
model 
Fractures not 


Fractures, joint-
related signs and 
symptoms and 
spinal cord 
compression 
incorporated in the 
model 


Fractures, joint-
related signs and 
symptoms and 
spinal cord 
compression 
incorporated in the 
model 
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Parameter Updated base case Conservative base 
case 


Original 
submission base 
case 


ERG base case 


included 


Variation in the parametric curve used to model MSEs over time   


Parametric curve 
for MSEs 


Weibull Weibull Weibull Weibull 


Modelling of LHRH agonist event risks   


LHRH AE risks Fitted curve Fitted curve Fitted curve Fitted curve 


Variation of proportion of mild, moderate and severe MSEs across 
both arms 


  


Proportion of Mild, 
Moderate and 
Severe MSEs 


Equal across both 
arms 


Equal across both 
arms 


Equal across both 
arms 


Equal across both 
arms 


Varying the approach to modelling cardiovascular (CV) 
adverse events 


  


Inclusion/exclusion 
of CV events from 
the model 
structure 


CV events 
incorporated 


CV events 
incorporated 


CV events 
incorporated 


CV events 
incorporated 


Curve choice for 
CV event 


Exponential Exponential Exponential Exponential 


Varying the source used for utilities   


Utilities 
i) First line 
ii) Post 
progression 
iii) Chemo, 
abiraterone, 
enzalutamide and 
palliative care 
iv) Adverse event 


i) McKenzie and van 
der Pol 
ii) McKenzie and 
van der Pol 
iii) Sourced from 
systematic search 
iv) McKenzie and 
van der Pol 


i) McKenzie and van 
der Pol 
ii) McKenzie and 
van der Pol 
iii) Sourced from 
systematic search 
iv) McKenzie and 
van der Pol 
 


i) Kontodimopolous 
ii) Kontodimopolous 
iii) Sourced from 
systematic search 
iv) Kontodimopolous 
 


i) Kontodimopolous 
ii) Kontodimopolous 
iii) Sourced from 
systematic search 
iv) Kontodimopolous 
 


Variation in treatment and administration practice   


Treatment used 
for flare cover and 
anti-androgen 
addition 


Bicalutamide Bicalutamide Bicalutamide Bicalutamide 


Treatment with 
LHRH and 
degarelix takes 
place in 


50% primary care; 
50% secondary care 


50% primary care; 
50% secondary care 


50% primary care; 
50% secondary care 


50% primary care; 
50% secondary care 


Treatment 
sequence for non-
hormonal therapy 


First-line: 49% 
abiraterone, 21% 
docetaxel, 30% 
straight to 
supportive care 
 
Second-line after 
docetaxel: 70% 
abiraterone, 30% 
straight to 
supportive care 
 
Second-line after 
abiraterone: 70% 
docetaxel, 30% 
straight to 
supportive care 
 
Third-line: 70% 
enzalutamide, 30% 
straight to 


First-line: 49% 
abiraterone, 21% 
docetaxel, 30% 
straight to 
supportive care 
 
Second-line after 
docetaxel: 70% 
abiraterone, 30% 
straight to 
supportive care 
 
Second-line after 
abiraterone: 70% 
docetaxel, 30% 
straight to 
supportive care 
 
Third-line: 70% 
enzalutamide, 30% 
straight to 


First-line: 100% 
docetaxel 
 
Second-line: 100% 
abiraterone 


First-line: 70% 
docetaxel, 30% 
straight to 
supportive care 
 
Second-line: 70% 
abiraterone, 30% 
straight to 
supportive care 
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Parameter Updated base case Conservative base 
case 


Original 
submission base 
case 


ERG base case 


supportive care supportive care 


Stopping rule Don’t stop treatment 
until death 


Don’t stop treatment 
until death 


Treatment continues 
until chemotherapy 


Don’t stop treatment 
until death 


Varying the time horizon   


Time horizon 30 Years 30 Years 30 Years 30 Years 


 


3.10. Updated base case results 


The updated results from the base case and conservative base case are show in Table A13 


and Table A14 below. The mean results from the probabilistic sensitivity analysis for the 


base case and conservative base case are detailed in Table A15 and Table A16 below. 


Other updated results, including the relevant tornado diagrams, threshold analyses, 


subgroup analysis, scenario analyses are detailed in Supplementary Information 5. 


 


Table A13. Updated base case results 


Overall population 


(FAS) 


Total 


costs (£) 


Total 


LYG 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


LYG 


Incremental 


QALYs 


ICER (£) 


versus 


baseline 


(QALYs) 


Weighted average 


of LHRH agonists 
£29,144 9.286 5.044       


 


Degarelix £30,049 9.519 5.375 £904 0.23 0.331 £2,733 


High risk PSA >20 


Population 


Total 


costs (£) 


Total 


LYG 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


LYG 


Incremental 


QALYs 


ICER (£) 


versus 


baseline 


(QALYs) 


Weighted average 


of LHRH agonists 
£32,369 8.848 4.595       


 


Degarelix £33,765 9.110 4.905 £1,396 0.26 0.310 £4,509 


High risk Locally 


advanced and 


metastatic 


population 


Total 


costs (£) 


Total 


LYG 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


LYG 


Incremental 


QALYs 


ICER (£) 


versus 


baseline 


(QALYs) 


Weighted average 


of LHRH agonists 
£30,864 9.027 4.789       


 


Degarelix £32,560 9.229 5.048 £1,696 0.20 0.259 £6,539 


Key: ICER = incremental cost-effectiveness ratio; LYG = life-years gained; QALYs = quality-adjusted life-years 
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Table A14. Conservative base case   


Overall population 


(FAS) 


Total 


costs (£) 


Total 


LYG 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


LYG 


Incremental 


QALYs 


ICER (£) 


versus 


baseline 


(QALYs) 


Weighted average 


of LHRH agonists 
£26,472 9.401 5.205       


 


Degarelix £29,932 9.519 5.382 £3,460 0.12 0.177 £19,510 


PSA >20 


Population 


Total 


costs (£) 


Total 


LYG 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


LYG 


Incremental 


QALYs 


ICER (£) 


versus 


baseline 


(QALYs) 


Weighted average 


of LHRH agonists 
£30,340 8.952 4.723       


 


Degarelix £33,651 9.110 4.912 £3,311 0.16 0.189 £17,516 


Locally advanced 


and metastatic 


population 


Total 


costs (£) 


Total 


LYG 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


LYG 


Incremental 


QALYs 


ICER (£) 


versus 


baseline 


(QALYs) 


Weighted average 


of LHRH agonists 
£28,985 9.104 4.889       


 


Degarelix £32,445 9.229 5.055 £3,460 0.12 0.166 £20,847 


Key: ICER = incremental cost-effectiveness ratio; LYG = life-years gained; QALYs = quality-adjusted life-years 
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Table A15. Probabilistic Sensitivity Analysis: Mean results – updated base case 


Overall  
population 
(FAS) 


Mean costs Mean 
QALYs 


Incremental 
costs 


Incremental 
QALYs 


ICER 


Degarelix 
 


£28,720.92 5.38378 £35.28 0.36092 £97.75 


Weighted average 
comparator 


£28,685.64 5.02286    


PSA >20 ng/ml population 


Degarelix 
 


£32,011.76 4.91987 £710.12 0.32645 £2,175.27 


Weighted average 
comparator 


£31,301.64 4.59342    


Locally advanced and metastatic population 


Degarelix 
 


£31,031.22 5.06238 £950.17 0.28580 £3,324.60 


Weighted average 
comparator 


£30,081.04 4.77658    


 


Table A16. Probabilistic Sensitivity Analysis: Mean results – conservative base case 


Overall population 
(FAS) 


Mean costs Mean 
QALYs 


Incremental 
costs 


Incremental 
QALYs 


ICER 


Degarelix 
 


£28,460.50 5.39939 £2,795.16 0.19346 £14,448.27 


Weighted average 
comparator 


£25,665.34 5.20593    


PSA >20 ng/ml population 


Degarelix 
 


£31,746.08 4.93229 £2,695.09 0.20859 £12,920.67 


Weighted average 
comparator 


£29,050.99 4.72371    


Locally advanced and metastatic population 


Degarelix 
 


£30,741.53 5.07227 £2,779.76 0.18851 £14,746.27 


Weighted average 
comparator 


£27,961.77 4.88376    


 
 
 


4. Section 4: Conclusion 


4.1. Hormonal therapy algorithm 


Based on the evidence presented in the initial submission, this ACD response and within the 


supporting Appendix A, Ferring presents a treatment algorithm to summarise the clinical 
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considerations to be taken into account for the treatment of advanced hormone-dependent 


prostate cancer based upon patient clinical presentation (see Figure A8). It is requested 


these subgroups, identified as those patients who would particularly benefit from the 


treatment of degarelix, are considered at the second AC meeting. However, Ferring would 


also like to note that for patients presenting with none of these characteristics [pre-existing 


CVD, PSA >20 ng/ml at baseline, or at risk of SCC], degarelix still remains a valid treatment 


option for the overall population, with Phase III RCT data2,27-29 and supporting meta-


regression analyses (in Appendix A, Section 2) together with health economic modelling (in 


Appendix A, Section 3) confirming degarelix is both a clinically effective and cost-effective 


treatment option compared to LHRH agonists.  


 


Figure A8. A hormonal therapy algorithm based upon the subgroups degarelix offers 


greatest benefit versus LHRH agonists 


Clinical presentation:    Treatment decision: 


 


Abbreviations: CV: cardiovascular; SCC: spinal cord compression; BOO: bladder outlet obstruction 


a
 Albertsen P, et al. 2013 


16
 


b
 Tombal et al. 2010


4
 


c 
 Crawford et al. 2001


8
 


d
 Klotz L, et al. 2014


15
 


e
 Schroder FH, et al. 2010


30
  


f
 Vasdev N, et al. 2013


31
 


g
 Klotz L, et al. 2008


2
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4.2. Closing statement 


Based upon the additional analyses presented within this response, in conjunction with the 


original submission, Ferring considers there to be sufficient evidence to support that those 


patients at high risk of PSA progression and/or with pre-existing cardiovascular disease 


(CVD) represent additional populations that would particularly benefit from treatment with 


degarelix. Ferring requests that the AC reconsiders the ACD recommendation and broadens 


the prostate cancer population for which degarelix is recommended to ensure all relevant 


patients get access to this valuable medicine in the NHS. 
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Supplementary Information 


Supplementary Information 1 – SMQ codes used in fractures and joint-
related signs and symptoms 


SMQ codes and terms for fractures  


SMQ code Term 


10017308 Fractured sacrum 


10017310 Fractured skull depressed 


10018720 Greenstick fracture 


10019114 Hand fracture 


10020100 Hip fracture 


10020462 Humerus fracture 


10021343 Ilium fracture 


10066386 Impacted fracture 


10023149 Jaw fracture 


10061599 Lower limb fracture 


10049947 Lumbar vertebral fracture 


10028200 Multiple fractures 


10030527 Open fracture 


10031290 Osteoporotic fracture 


10034122 Patella fracture 


10034156 Pathological fracture 


10061161 Pelvic fracture 


10069135 Periprosthetic fracture 


10048617 Pseudarthrosis 


10070286 Pubis fracture 


10037802 Radius fracture 


10039117 Rib fracture 


10039579 Scapula fracture 


10070073 Scapulothoracic dissociation 


10061365 Skull fracture 


10040960 Skull fractured base 


10041541 Spinal compression fracture 


10041569 Spinal fracture 


10042015 Sternal fracture 


10042212 Stress fracture 


10042856 Synostosis 


10049948 Thoracic vertebral fracture 


10043827 Tibia fracture 


10066094 Torus fracture 


10049514 Traumatic fracture 


10045375 Ulna fracture 


10061394 Upper limb fracture 


10048049 Wrist fracture 


 


SMQ codes and terms for joint-related signs and symptoms 


SMQ 


code Term 


10003239 Arthralgia 


10065564 Floating patella 







 


 


10064494 Injection site joint effusion 


10053979 Injection site joint movement impairment 


10049261 Injection site joint pain 


10049263 Injection site joint redness 


10049260 Injection site joint swelling 


10049262 Injection site joint warmth 


10051374 Joint crepitation 


10023215 Joint effusion 


10048706 Joint range of motion decreased 


10023230 Joint stiffness 


10023232 Joint swelling 


10054106 Joint warmth 


10024829 Loose body in joint 


10066850 Plica syndrome 


10068632 Pogosta disease 


  
  
  







 


 


Supplementary Information 2 - Meta-regression data, sensitivity analysis 
and parametric fits 
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 Supplementary Information 4 - Goodness of fits statistics for additional 
parametric curve fits 


Table 1. Curve parameters used in these additional model fits 


CV SAE - Degarelix Point estimate Covariance matrix 


Intercept Scale 


Log logistic Intercept 2.9461 0.7043 0.1855 


Scale 0.9061 0.1855 0.0538 


Log normal Intercept 3.9489 1.1271 0.5433 


Scale 2.2175 0.5433 0.2793 


CV SAE – LHRH agonists    


Log logistic Intercept 1.8277 0.2188 0.0732 


Scale 0.7951 0.0732 0.0296 


Log normal Intercept 2.3172 0.3191 0.1809 


Scale 1.7394 0.1809 0.1185 


CV SAE and death - Degarelix    


Log logistic Intercept 2.3281 0.3117 0.0901 


Scale 0.8180 0.0901 0.0296 


Log normal Intercept 3.0782 0.4849 0.2490 


Scale 1.9260 0.2490 0.1396 


CV SAE and death – LHRH agonists    


Log logistic Intercept 1.4015 0.0971 0.0358 


Scale 0.7508 0.0358 0.0174 


Log normal Intercept 1.7649 0.1410 0.0848 


Scale 1.5891 0.0848 0.0636 


Fractures - Degarelix    


Log logistic Intercept 7.0163 4.5428 0.8970 


Scale 1.5119 0.8970 0.1857 


Log normal Intercept 10.0313 8.3324 3.2983 


Scale 4.2850 3.2983 1.3404 


Fractures – LHRH agonists 
 


   


Log logistic Intercept 3.0676 0.7058 0.1641 


Scale 0.7965 0.1641 0.0411 


Log normal Intercept 4.5305 1.3144 0.5791 


Scale 2.2208 0.5791 0.2675 


JSS - Degarelix    


Log logistic Intercept 3.8071 0.2862 0.0809 


Scale 1.2989 0.0809 0.0256 


Log normal Intercept 5.5337 0.5086 0.2560 


Scale 3.3502 0.2560 0.1399 


JSS - Degarelix    


Log logistic Intercept 3.3155 0.2385 0.0773 


Scale 1.3661 0.0773 0.0296 


Log normal Intercept 4.5694 0.3904 0.2155 


Scale 3.2486 0.2155 0.1352 


 
  







 


 


Table 2. Goodness of fit statistics 


CV SAE - Degarelix AIC BIC 


Exponential 142 146 


Weibull 143 152 


Log logistic 143 152 


Log normal 142 151 


CV SAE – LHRH agonists 


Exponential 156 160 


Weibull 158 166 


Log logistic 158 165 


Log normal 157 164 


CV SAE and death - Degarelix 


Exponential 187 192 


Weibull 189 197 


Log logistic 189 197 


Log normal 187 196 


CV SAE and death – LHRH agonists 


Exponential 210 214 


Weibull 210 217 


Log logistic 210 217 


Log normal 209 216 


Fractures - Degarelix   


Exponential 164 169 


Weibull 163 174 


Log logistic 163 174 


Log normal 163 173 


Fractures – LHRH agonists 


Exponential 153 158 


Weibull 154 164 


Log logistic 154 164 


Log normal 154 164 


JSS - Degarelix 


Exponential 627 632 


Weibull 623 634 


Log logistic 624 634 


Log normal 625 636 


JSS - Degarelix 


Exponential 555 559 


Weibull 549 558 


Log logistic 549 559 


Log normal 550 559 


 
  
  
  
  
  







 


 


Supplementary Information 5 – Updated base case results including cost 
breakdowns and tornado diagrams 


Cost breakdowns: 


ITT – updated base case 


Item Cost degarelix 


Cost Weighted 


average 


comparator Increment 


Drug cost - flare cover £0 £3 -£3 


Drug cost - agonist or antagonist £12,510 £7,136 £5,374 


Administration cost during 1st line 


treatment 
£1,820 £1,198 £622 


Drug cost - anti-androgens (anti-androgen 


addition) 
£20 £23 -£3 


Administration cost during anti-androgen 


addition 
£253 £269 -£16 


Administration cost during anti-androgen 


withdrawal 
£239 £252 -£13 


Drug cost -  docetaxel £99 £114 -£15 


Administration and side effect cost - 


docetaxel 
£324 £860 -£536 


Drug cost - abiraterone £4,939 £5,675 -£736 


Administration and concomitant 


medications cost - abiraterone 
£598 £670 -£72 


Cost of follow-on treatment after 


abiraterone 
£141 £162 -£21 


Drug cost - Enzalutamide £2,248 £2,584 -£336 


Administration cost - Enzalutamide £108 £116 -£8 


Cost of supportive care £4,487 £4,917 -£430 


Cost of palliative care £1,367 £1,496 -£129 


Cost of SCC £0 £1,848 -£1,848 


Cost of fractures £120 £1,001 -£882 


Cost of joint related signs and symptoms £123 £180 -£57 


Cost of CV events £654 £641 £13 


Total £30,049 £29,144 £904 


 
  







 


 


PSA >20 – updated base case 


Item Cost degarelix 


Cost Weighted 


average 


comparator Increment 


Drug cost - flare cover £0 £3 -£3 


Drug cost - agonist or antagonist £11,927 £6,775 £5,152 


Administration cost during 1st line 


treatment 
£1,304 £865 £439 


Drug cost - anti-androgens (anti-androgen 


addition) 
£27 £29 -£2 


Administration cost during anti-androgen 


addition 
£336 £335 £2 


Administration cost during anti-androgen 


withdrawal 
£316 £312 £4 


Drug cost -  docetaxel £130 £140 -£10 


Administration and side effect cost - 


docetaxel 
£427 £1,059 -£632 


Drug cost - abiraterone £6,512 £6,992 -£481 


Administration and concomitant 


medications cost - abiraterone 
£788 £825 -£37 


Cost of follow-on treatment after 


abiraterone 
£186 £200 -£14 


Drug cost - Enzalutamide £2,965 £3,182 -£217 


Administration cost - Enzalutamide £142 £143 -£1 


Cost of supportive care £6,053 £6,189 -£136 


Cost of palliative care £1,783 £1,808 -£25 


Cost of SCC £0 £1,773 -£1,773 


Cost of fractures £117 £953 -£836 


Cost of joint related signs and symptoms £120 £175 -£55 


Cost of CV events £633 £612 £20 


Total £33,765 £32,369 £1,396 


 







 


 


Locally advanced and metastatic – updated base case 


Item Cost degarelix 


Cost Weighted 


average 


comparator Increment 


Drug cost - flare cover £0 £3 -£3 


Drug cost - agonist or antagonist £12,098 £6,925 £5,173 


Administration cost during 1st line 


treatment 
£1,466 £1,014 £452 


Drug cost - anti-androgens (anti-androgen 


addition) 
£25 £26 -£2 


Administration cost during anti-androgen 


addition 
£311 £306 £5 


Administration cost during anti-androgen 


withdrawal 
£292 £285 £7 


Drug cost -  docetaxel £120 £128 -£8 


Administration and side effect cost - 


docetaxel 
£394 £968 -£574 


Drug cost - abiraterone £6,011 £6,389 -£378 


Administration and concomitant 


medications cost - abiraterone 
£727 £754 -£27 


Cost of follow-on treatment after 


abiraterone 
£172 £183 -£11 


Drug cost - Enzalutamide £2,736 £2,908 -£172 


Administration cost - Enzalutamide £131 £131 £0 


Cost of supportive care £5,548 £5,602 -£54 


Cost of palliative care £1,651 £1,666 -£15 


Cost of SCC £0 £1,804 -£1,804 


Cost of fractures £117 £973 -£855 


Cost of joint related signs and symptoms £121 £177 -£56 


Cost of CV events £639 £624 £15 


Total £32,560 £30,864 £1,696 


 
  







 


 


ITT – conservative base case 


Item Cost degarelix 


Cost Weighted 


average 


comparator Increment 


Drug cost - flare cover £0 £3 -£3 


Drug cost - agonist or antagonist £12,510 £7,238 £5,272 


Administration cost during 1st line 


treatment 
£1,820 £1,333 £486 


Drug cost - anti-androgens (anti-androgen 


addition) 
£20 £21 £0 


Administration cost during anti-androgen 


addition 
£253 £239 £14 


Administration cost during anti-androgen 


withdrawal 
£239 £224 £15 


Drug cost -  docetaxel £99 £101 -£2 


Administration and side effect cost - 


docetaxel 
£324 £764 -£440 


Drug cost - abiraterone £4,939 £5,042 -£103 


Administration and concomitant 


medications cost - abiraterone 
£598 £595 £3 


Cost of follow-on treatment after 


abiraterone 
£141 £144 -£3 


Drug cost - Enzalutamide £2,248 £2,292 -£44 


Administration cost - Enzalutamide £108 £103 £5 


Cost of supportive care £4,487 £4,338 £149 


Cost of palliative care £1,367 £1,334 £32 


Cost of SCC £0 £1,867 -£1,867 


Cost of fractures £0 £0 £0 


Cost of joint related signs and symptoms £126 £186 -£60 


Cost of CV events £654 £648 £6 


Total £29,932 £26,472 £3,460 


 
  







 


 


PSA >20 – conservative base case 


Item Cost degarelix 


Cost Weighted 


average 


comparator Increment 


Drug cost - flare cover £0 £3 -£3 


Drug cost - agonist or antagonist £11,927 £6,862 £5,065 


Administration cost during 1st line 


treatment 
£1,304 £963 £341 


Drug cost - anti-androgens (anti-androgen 


addition) 
£27 £27 £0 


Administration cost during anti-androgen 


addition 
£336 £315 £22 


Administration cost during anti-androgen 


withdrawal 
£316 £293 £23 


Drug cost -  docetaxel £130 £132 -£1 


Administration and side effect cost - 


docetaxel 
£427 £996 -£570 


Drug cost - abiraterone £6,512 £6,577 -£65 


Administration and concomitant 


medications cost - abiraterone 
£788 £776 £12 


Cost of follow-on treatment after 


abiraterone 
£186 £188 -£2 


Drug cost - Enzalutamide £2,965 £2,991 -£26 


Administration cost - Enzalutamide £142 £135 £8 


Cost of supportive care £6,053 £5,784 £269 


Cost of palliative care £1,783 £1,709 £74 


Cost of SCC £0 £1,790 -£1,790 


Cost of fractures £0 £0 £0 


Cost of joint related signs and symptoms £122 £180 -£57 


Cost of CV events £633 £619 £14 


Total £33,651 £30,340 £3,311 


 
  







 


 


Locally advanced and metastatic – conservative base case 


Item Cost degarelix 


Cost Weighted 


average 


comparator Increment 


Drug cost - flare cover £0 £3 -£3 


Drug cost - agonist or antagonist £12,098 £6,990 £5,108 


Administration cost during 1st line 


treatment 
£1,466 £1,092 £374 


Drug cost - anti-androgens (anti-androgen 


addition) 
£25 £25 £0 


Administration cost during anti-androgen 


addition 
£311 £289 £22 


Administration cost during anti-androgen 


withdrawal 
£292 £269 £22 


Drug cost -  docetaxel £120 £121 -£1 


Administration and side effect cost - 


docetaxel 
£394 £915 -£521 


Drug cost - abiraterone £6,011 £6,042 -£31 


Administration and concomitant 


medications cost - abiraterone 
£727 £713 £14 


Cost of follow-on treatment after 


abiraterone 
£172 £173 -£1 


Drug cost - Enzalutamide £2,736 £2,748 -£12 


Administration cost - Enzalutamide £131 £124 £8 


Cost of supportive care £5,548 £5,273 £275 


Cost of palliative care £1,651 £1,580 £71 


Cost of SCC £0 £1,816 -£1,816 


Cost of fractures £0 £0 £0 


Cost of joint related signs and symptoms £124 £182 -£58 


Cost of CV events £639 £629 £10 


Total £32,445 £28,985 £3,460 


 
  







 


 


Deterministic sensitivity analysis: 


Tornado diagram – ITT – updated base case 


 
Tornado diagram – PSA > 20 – updated base case 


 







 


 


 


Tornado diagram – locally advanced and metastatic – updated base case 


 
 
Tornado diagram – ITT – conservative base case 


 
 







 


 


Tornado diagram – PSA > 20 – conservative base case 


 
 
Tornado diagram – locally advanced and metastatic – conservative base case 


 
  







 


 


Threshold analysis 


Treatment HR value at which 
MNB equals £0 


Updated base case, ITT population  1.02 


Updated base case, PSA > 20 ng/mL population 1.00 


Updated base case, locally advanced and metastatic population 1.00 


Conservative base case, ITT population  1.32 


Conservative base case, PSA > 20 ng/mL population 1.20 


Conservative base case, locally advanced and metastatic population 1.22* 


*greater than mean HR estimate 
 
 


Threshold analysis – ITT – updated base case 


 
 
Threshold analysis – PSA > 20 – updated base case 


 







 


 


Threshold analysis – locally advanced and metastatic – updated base case 


 
 
Threshold analysis – ITT – conservative base case 


 
 
Threshold analysis – PSA > 20 – conservative base case 


 







 


 


 
Threshold analysis – locally advanced and metastatic – conservative base case 


 
 
  







 


 


Probabilistic sensitivity analysis: 


Updated base case: 


CEP – ITT – updated base case 


 
 
 
CEAC – ITT – updated base case 


 
 
 







 


 


CEP – PSA > 20 – updated base case 


 
 
CEAC – PSA > 20 – updated base case 


 
CEP – locally advanced and metastatic – updated base case 


 
 







 


 


 


CEAC – locally advanced and metastatic – updated base case 


 
 
  







 


 


Conservative base case: 


CEP – ITT – conservative base case 


 
 
 
CEAC – ITT – conservative base case 


 
 







 


 


CEP – PSA > 20 – conservative base case 


 
 
CEAC – PSA > 20 – conservative base case 


 







 


 


 


Threshold analysis – locally advanced and metastatic – conservative base case 


 
 


Threshold analysis – locally advanced and metastatic – conservative base case 


  







 


 


Scenario analyses: 


ITT – updated base case 


Parameter Base case Sensitivity analysis ICER Incremental net benefit 
(threshold £20,000) 


Base case N/A N/A £2,733 £5,714 


Varying the comparator   


First-line LHRH 
agonist 


Weighted average 
of 3 monthly 
LHRH agonists 


Triptorelin 3 Monthly 
(Decapeptyl) £4,864 


 
£5,009 


 lowest-cost 
comparator 


Triptorelin 3.75 mg 
(Gonapeptyl) 


£25 £6,610 


highest-cost 
comparator 


Varying treatment efficacy assumptions 


Variation of the parametric curve chosen 


Curve choice for 
first-line time to 
PSA progression 


Pooled Data Log-
normal (5 year fit) 


Meta regression: 
Exponential (5 year fit) 


£3,265 £5,406 


Meta regression: 
Weibull (5 year fit) £3,853 £5,042 


Meta regression: Log-
logistic (5 year fit) £2,897 £5,613 


Meta regression: 
Exponential (1 year fit) £3,315 £5,417 


Meta regression: 
Weibull (1 year fit) £9,592 £2,387 


Meta regression: Log-
logistic (1 year fit) £5,340 £4,264 


Meta regression: Log-
normal (1 year fit) £3,613 £5,261 


CS21 Exponential (5 
year fit) Dominating £10,147 


CS21 Weibull (5 year 
fit) Dominating £9,683 


CS21 Log-logistic (5 
year fit) Dominating £10,481 


CS21 Log-normal (5 
year fit) Dominating £10,657 


CS21 Gompertz (5 
year fit) Dominating £10,625 


CS21 Exponential (1 
year fit) Dominating £10,083 


CS21 Weibull (1 year 
fit) £6,750 £3,805 


CS21 Log-logistic (1 
year fit) £2,641 £6,651 


CS21 Log-normal (1 
year fit) £266 £8,983 


CS21 Gompertz (1 
year fit) £11,850 £1,672 


Variation in the duration of differential efficacy 


Duration for which 
hazard ratio applied 


Extrapolated 
curves 


Equal efficacy  £24,615 -£553 


Equal efficacy after 1 
year £14,500 £974 


Varying the approach to modelling mortality   







 


 


Mortality i) Increased 
hazard of 
mortality post-
progression for 
metastatic 
patients 
ii) Prostate cancer 
specific mortality 
incorporated 
 


i) No increased 
hazard of mortality 
post-progression for 
metastatic patients  
ii) General population 
mortality incorporated  


£2,473 £4,736 


ii) General population 
mortality incorporated 


£3,596 £7,932 


Varying the approach to modelling Musculoskeletal Adverse Events 


Inclusion/ exclusion of MSE’s from the model structure   


MSE’s incorporated Fractures, joint-
related signs and 
symptoms and 
spinal cord 
compression 
incorporated in 
the model 


Include no MSEs
a
 £15,213 £1,162 


Include all MSEs
a
 £4,960 £5,544 


Only joint related 
signs and symptoms 
included 


£5,384 £4,846 


Variation in the parametric curve used to model MSEs over time   


Parametric curve 
for JSS and 
fractures 


Weibull Exponential £3,860 £5,891 


Log-logistic £3,336 £5,414 


Log-normal £4,669 £4,776 


Sustained 
protective effect 
from fractures 


Extrapolated 
curves  


Increased hazards for 
degarelix to give 
equal risk at 2 years £6,227 £3,986 


Modelling of LHRH agonist event risks 


LHRH AE risks Fitted curve Hazard ratios £5,115 £5,043 


Variation of proportion of mild, moderate and severe MSEs across both arms   


Proportion of Mild, 
Moderate and 
Severe MSEs 


Equal across both 
arms 


Proportions as seen in 
trial 


£2,537 £5,815 


Varying the approach to modelling cardiovascular (CV) adverse events   


Inclusion/exclusion 
of CV events from 
the model structure 


CV events 
incorporated 


CV events excluded 


£1,686 £5,479 


Curve choice for 
CV event 


Exponential Weibull £2,745 £5,851 


Log-logistic £2,763 £5,808 


Log-normal £2,446 £5,781 


Varying the source used for utilities   


Utilities 
i) First line 
ii) Post progression 
iii) Chemo, 
abiraterone, 
enzalutamide and 
palliative care 
iv) Adverse event 
 


i) McKenzie and 
van der Pol 
ii) McKenzie and 
van der Pol 
iii) Sourced from 
systematic search 
iv) McKenzie and 
van der Pol 
 


i) Kontodimopoulos 
Algorithm


b
 


ii) Kontodimopoulos 
Algorithm


b
 


iii) Sourced from 
systematic search 
iv) Kontodimopoulos 
Algorithm


b
 


£2,373 £6,717 


i) Gray Algorithm
d
 


ii) Gray Algorithm
4
 


iii) Sourced from 
systematic search 
iv) Gray Algorithm


d
 £3,566 £4,168 


i) Rowen Algorithm
e
 


ii) Rowen Algorithm
e
 


iii) Sourced from 
systematic search 
iv) Rowen Algorithm


e
 £2,564 £6,150 







 


 


i) Bayoumi et al. 
ii) Bayoumi et al. 
iii) Bayoumi et al. 
iv) Predominantly 
sourced from literature 
used by Lu et al. 


(MSEs) and NICE 
clinical guideline (CV 
events) 


£2,092 £7,741 


Variation in treatment and administration practice 


Treatment used for 
flare cover and anti-
androgen addition 


Bicalutamide Cyproterone acetate 


£2,648 £5,742 


Treatment with 
LHRH and 
degarelix takes 
place in 


50% primary care; 
50% secondary 
care 


All treated in primary 
care 


£3,035 £5,614 


All treated in 
secondary care £2,430 £5,814 


Incorporation of 
abiraterone 


Incorporated in 
the treatment 
pathway 


Not incorporated 


£7,500 £4,229 


Stopping rule Don’t stop 
treatment until 
death 


Stop treatment on 
degarelix/ LHRH 
agonist when 
castrate/ resistant, in 
line with the licensed 
indication Dominating £7,348 


Varying the time horizon   


Time horizon 30 Years 5 Years Dominating £2,495 


10 Years £662 £4,621 


20 Years £2,123 £5,791 
a
 Including those not incorporated in the base-case as not statistically significant different between treatment 


arms in the pooled trials or because of evidence of dose-dependency. 
b
 EORTC-C30 to EQ-5D using data from gastric cancer patients 


c 
EORTC-C30 to EQ-5D using data from inoperable oesophageal cancer patients 


d 
SF-36 to EQ-5D using data from the general UK population 


 


 
  







 


 


PSA > 20 – updated base case 


Parameter Base case Sensitivity analysis ICER Incremental net benefit 
(threshold £20,000) 


Base case N/A N/A £4,509 £4,795 


Varying the comparator   


First-line LHRH 
agonist 


Weighted average 
of 3 monthly 
LHRH agonists 


Triptorelin 3 Monthly 
(Decapeptyl) £6,672 


 
£4,125 


 lowest-cost 
comparator 


Triptorelin 3.75 mg 
(Gonapeptyl) 


£2,086 £5,544 


highest-cost 
comparator 


Varying treatment efficacy assumptions 


Variation of the parametric curve chosen 


Curve choice for 
first-line time to 
PSA progression 


Pooled Data Log-
normal (5 year fit) 


Meta regression: 
Exponential (5 year fit) 


£5,139 £4,506 


Meta regression: 
Weibull (5 year fit) £6,221 £3,898 


Meta regression: Log-
logistic (5 year fit) £4,591 £4,743 


Meta regression: 
Exponential (1 year fit) £5,338 £4,411 


Meta regression: 
Weibull (1 year fit) £11,597 £1,733 


Meta regression: Log-
logistic (1 year fit) £7,429 £3,274 


Meta regression: Log-
normal (1 year fit) £6,410 £3,777 


CS21 Exponential (5 
year fit) £465 £9,709 


CS21 Weibull (5 year 
fit) £710 £9,356 


CS21 Log-logistic (5 
year fit) Dominating £10,517 


CS21 Log-normal (5 
year fit) Dominating £10,590 


CS21 Gompertz (5 
year fit) Dominating £10,952 


CS21 Exponential (1 
year fit) £484 £9,692 


CS21 Weibull (1 year 
fit) £8,107 £3,213 


CS21 Log-logistic (1 
year fit) £4,136 £5,722 


CS21 Log-normal (1 
year fit) £2,577 £7,158 


CS21 Gompertz (1 
year fit) £11,529 £1,806 


Variation in the duration of differential efficacy 


Duration for which 
hazard ratio applied 


Extrapolated 
curves 


Equal efficacy  £22,866 -£350 


Equal efficacy after 1 
year £13,074 £1,306 


Varying the approach to modelling mortality   


Mortality i) Increased 
hazard of 
mortality post-
progression for 
metastatic 
patients 
ii) Prostate cancer 


i) No increased 
hazard of mortality 
post-progression for 
metastatic patients  
ii) General population 
mortality incorporated  


£4,835 £3,815 







 


 


specific mortality 
incorporated 
 


ii) General population 
mortality incorporated 


£5,963 £6,217 


Varying the approach to modelling Musculoskeletal Adverse Events 


Inclusion/ exclusion of MSE’s from the model structure   


MSE’s incorporated Fractures, joint-
related signs and 
symptoms and 
spinal cord 
compression 
incorporated in 
the model 


Include no MSEs
a
 £17,665 £537 


Include all MSEs
a
 £6,609 £4,605 


Only joint related 
signs and symptoms 
included 


£7,190 £3,974 


Variation in the parametric curve used to model MSEs over time   


Parametric curve 
for JSS and 
fractures 


Weibull Exponential £5,534 £4,896 


Log-logistic £5,134 £4,525 


Log-normal £6,532 £3,944 


Sustained 
protective effect 
from fractures 


Extrapolated 
curves  


Increased hazards for 
degarelix to give 
equal risk at 2 years £8,234 £3,216 


Modelling of LHRH agonist event risks 


LHRH AE risks Fitted curve Hazard ratios £6,660 £4,428 


Variation of proportion of mild, moderate and severe MSEs across both arms   


Proportion of Mild, 
Moderate and 
Severe MSEs 


Equal across both 
arms 


Proportions as seen in 
trial 


£4,298 £4,890 


Varying the approach to modelling cardiovascular (CV) adverse events   


Inclusion/exclusion 
of CV events from 
the model structure 


CV events 
incorporated 


CV events excluded 


£3,194 £4,494 


Curve choice for 
CV event 


Exponential Weibull £4,490 £4,966 


Log-logistic £4,560 £4,925 


Log-normal £4,235 £4,873 


Varying the source used for utilities   


Utilities 
i) First line 
ii) Post progression 
iii) Chemo, 
abiraterone, 
enzalutamide and 
palliative care 
iv) Adverse event 
 


i) McKenzie and 
van der Pol 
ii) McKenzie and 
van der Pol 
iii) Sourced from 
systematic search 
iv) McKenzie and 
van der Pol 
 


i) Kontodimopoulos 
Algorithm


b
 


ii) Kontodimopoulos 
Algorithm


b
 


iii) Sourced from 
systematic search 
iv) Kontodimopoulos 
Algorithm


b
 


£3,995 £5,592 


i) Gray Algorithm
d
 


ii) Gray Algorithm
4
 


iii) Sourced from 
systematic search 
iv) Gray Algorithm


d
 £5,708 £3,495 


i) Rowen Algorithm
e
 


ii) Rowen Algorithm
e
 


iii) Sourced from 
systematic search 
iv) Rowen Algorithm


e
 £4,275 £5,133 


i) Bayoumi et al. 
ii) Bayoumi et al. 
iii) Bayoumi et al. 
iv) Predominantly 
sourced from literature 
used by Lu et al. 
(MSEs) and NICE 
clinical guideline (CV 
events) 


£3,662 £6,226 


Variation in treatment and administration practice 


Treatment used for 
flare cover and anti-


Bicalutamide Cyproterone acetate 
£4,425 £4,821 







 


 


androgen addition 


Treatment with 
LHRH and 
degarelix takes 
place in 


50% primary care; 
50% secondary 
care 


All treated in primary 
care 


£4,819 £4,699 


All treated in 
secondary care £4,199 £4,891 


Incorporation of 
abiraterone 


Incorporated in 
the treatment 
pathway 


Not incorporated 


£8,820 £3,506 


Stopping rule Don’t stop 
treatment until 
death 


Stop treatment on 
degarelix/ LHRH 
agonist when 
castrate/ resistant, in 
line with the licensed 
indication Dominating £7,286 


Varying the time horizon   


Time horizon 30 Years 5 Years Dominating £3,035 


10 Years £1,716 £4,442 


20 Years £3,843 £4,928 
a
 Including those not incorporated in the base-case as not statistically significant different between treatment 


arms in the pooled trials or because of evidence of dose-dependency. 
b
 EORTC-C30 to EQ-5D using data from gastric cancer patients 


c 
EORTC-C30 to EQ-5D using data from inoperable oesophageal cancer patients 


d 
SF-36 to EQ-5D using data from the general UK population 


 


 
  







 


 


Locally advanced and metastatic – updated base case 


Parameter Base case Sensitivity analysis ICER Incremental net benefit 
(threshold £20,000) 


Base case N/A N/A £6,539 £3,491 


Varying the comparator   


First-line LHRH 
agonist 


Weighted average 
of 3 monthly 
LHRH agonists 


Triptorelin 3 Monthly 
(Decapeptyl) £9,178 


 
£2,807 


 lowest-cost 
comparator 


Triptorelin 3.75 mg 
(Gonapeptyl) 


£3,399 £4,305 


highest-cost 
comparator 


Varying treatment efficacy assumptions 


Variation of the parametric curve chosen 


Curve choice for 
first-line time to 
PSA progression 


Pooled Data Log-
normal (5 year fit) 


Meta regression: 
Exponential (5 year fit) 


£7,281 £3,202 


Meta regression: 
Weibull (5 year fit) £7,994 £2,909 


Meta regression: Log-
logistic (5 year fit) £6,647 £3,445 


Meta regression: 
Exponential (1 year fit) £7,561 £3,107 


Meta regression: 
Weibull (1 year fit) £13,467 £1,197 


Meta regression: Log-
logistic (1 year fit) £9,513 £2,339 


Meta regression: Log-
normal (1 year fit) £8,445 £2,733 


CS21 Exponential (5 
year fit) - - 


CS21 Weibull (5 year 
fit) 


- - 


CS21 Log-logistic (5 
year fit) 


- - 


CS21 Log-normal (5 
year fit) 


- - 


CS21 Gompertz (5 
year fit) 


- - 


CS21 Exponential (1 
year fit) 


- - 


CS21 Weibull (1 year 
fit) 


- - 


CS21 Log-logistic (1 
year fit) 


- - 


CS21 Log-normal (1 
year fit) 


- - 


CS21 Gompertz (1 
year fit) 


- - 


Variation in the duration of differential efficacy 


Duration for which 
hazard ratio applied Equal after 1 year 


  


Efficacy of degarelix and 
LHRH agonists assumed 
to be equal 


£23,400 -£412 


Clinical trial data £15,691 £713 


Varying the approach to modelling mortality   


Mortality i) Increased 
hazard of 
mortality post-
progression for 
metastatic 
patients 
ii) Prostate cancer 


i) No increased 
hazard of mortality 
post-progression for 
metastatic patients  
ii) General population 
mortality incorporated  


£7,345 £2,791 







 


 


specific mortality 
incorporated 
 


ii) General population 
mortality incorporated 


£7,283 £5,204 


Varying the approach to modelling Musculoskeletal Adverse Events 


Inclusion/ exclusion of MSE’s from the model structure   


MSE’s incorporated Fractures, joint-
related signs and 
symptoms and 
spinal cord 
compression 
incorporated in 
the model 


Include no MSEs
a
 £25,080 -£893 


Include all MSEs
a
 £8,785 £3,309 


Only joint related 
signs and symptoms 
included 


£9,810 £2,649 


Variation in the parametric curve used to model MSEs over time   


Parametric curve 
for JSS and 
fractures 


Weibull Exponential £7,513 £3,628 


Log-logistic £7,359 £3,209 


Log-normal £9,222 £2,603 


Sustained 
protective effect 
from fractures 


Extrapolated 
curves  


Increased hazards for 
degarelix to give 
equal risk at 2 years £11,568 £1,869 


Modelling of LHRH agonist event risks 


LHRH AE risks Fitted curve Hazard ratios £6,627 £3,657 


Variation of proportion of mild, moderate and severe MSEs across both arms   


Proportion of Mild, 
Moderate and 
Severe MSEs 


Equal across both 
arms 


Proportions as seen in 
trial 


£6,268 £3,588 


Varying the approach to modelling cardiovascular (CV) adverse events   


Inclusion/exclusion 
of CV events from 
the model structure 


CV events 
incorporated 


CV events excluded 


£5,545 £3,208 


Curve choice for 
CV event 


Exponential Weibull £6,417 £3,651 


Log-logistic £6,506 £3,605 


Log-normal £6,220 £3,560 


Varying the source used for utilities   


Utilities 
i) First line 
ii) Post progression 
iii) Chemo, 
abiraterone, 
enzalutamide and 
palliative care 
iv) Adverse event 
 


i) McKenzie and 
van der Pol 
ii) McKenzie and 
van der Pol 
iii) Sourced from 
systematic search 
iv) McKenzie and 
van der Pol 
 


i) Kontodimopoulos 
Algorithm


b
 


ii) Kontodimopoulos 
Algorithm


b
 


iii) Sourced from 
systematic search 
iv) Kontodimopoulos 
Algorithm


b
 


£5,851 £4,101 


i) Gray Algorithm
d
 


ii) Gray Algorithm
4
 


iii) Sourced from 
systematic search 
iv) Gray Algorithm


d
 £8,489 £2,299 


i) Rowen Algorithm
e
 


ii) Rowen Algorithm
e
 


iii) Sourced from 
systematic search 
iv) Rowen Algorithm


e
 £6,307 £3,682 


i) Bayoumi et al. 
ii) Bayoumi et al. 
iii) Bayoumi et al. 
iv) Predominantly 
sourced from literature 
used by Lu et al. 
(MSEs) and NICE 
clinical guideline (CV 
events) 


£5,441 £4,537 


Variation in treatment and administration practice 


Treatment used for 
flare cover and anti-


Bicalutamide Cyproterone acetate 
£6,442 £3,516 







 


 


androgen addition 


Treatment with 
LHRH and 
degarelix takes 
place in 


50% primary care; 
50% secondary 
care 


All treated in primary 
care 


£6,913 £3,394 


All treated in 
secondary care £6,166 £3,588 


Incorporation of 
abiraterone 


Incorporated in 
the treatment 
pathway 


Not incorporated 


£10,896 £2,386 


Stopping rule Don’t stop 
treatment until 
death 


Stop treatment on 
degarelix/ LHRH 
agonist when 
castrate/ resistant, in 
line with the licensed 
indication Dominating £5,819 


Varying the time horizon   


Time horizon 30 Years 5 Years £2,204 £1,981 


10 Years £4,153 £3,169 


20 Years £5,793 £3,625 
a
 Including those not incorporated in the base-case as not statistically significant different between treatment 


arms in the pooled trials or because of evidence of dose-dependency. 
b
 EORTC-C30 to EQ-5D using data from gastric cancer patients 


c 
EORTC-C30 to EQ-5D using data from inoperable oesophageal cancer patients 


d 
SF-36 to EQ-5D using data from the general UK population 


 


 
  







 


 


ITT – conservative base case 


Parameter Base case Sensitivity analysis ICER Incremental net benefit 
(threshold £20,000) 


Base case N/A N/A £19,510 £87 


Varying the comparator   


First-line LHRH 
agonist 


Weighted average 
of 3 monthly 
LHRH agonists 


Triptorelin 3 Monthly 
(Decapeptyl) £23,543 


 
-£628 


 lowest-cost 
comparator 


Triptorelin 3.75 mg 
(Gonapeptyl) 


£14,142 £1,039 


highest-cost 
comparator 


Varying treatment efficacy assumptions 


Variation of the parametric curve chosen 


Curve choice for 
first-line time to 
PSA progression 


Pooled Data Log-
normal (5 year fit) 


Meta regression: 
Exponential (5 year fit) 


£18,954 £190 


Meta regression: 
Weibull (5 year fit) £20,206 -£36 


Meta regression: Log-
logistic (5 year fit) £19,806 £34 


Meta regression: 
Exponential (1 year fit) £18,499 £277 


Meta regression: 
Weibull (1 year fit) £21,918 -£303 


Meta regression: Log-
logistic (1 year fit) £20,663 -£110 


Meta regression: Log-
normal (1 year fit) £19,525 £83 


CS21 Exponential (5 
year fit) £13,132 £1,624 


CS21 Weibull (5 year 
fit) £14,456 £1,228 


CS21 Log-logistic (5 
year fit) £14,066 £1,335 


CS21 Log-normal (5 
year fit) £13,880 £1,385 


CS21 Gompertz (5 
year fit) £12,399 £1,864 


CS21 Exponential (1 
year fit) £13,832 £1,411 


CS21 Weibull (1 year 
fit) £19,555 £77 


CS21 Log-logistic (1 
year fit) £17,879 £396 


CS21 Log-normal (1 
year fit) £16,004 £813 


CS21 Gompertz (1 
year fit) £21,707 -£270 


 


Duration for which 
hazard ratio applied Equal after 1 year 


  


Efficacy of degarelix and 
LHRH agonists assumed 
to be equal 


£32,065 -£1,448 


Clinical trial data £5,384 £4,846 


Varying the approach to modelling mortality   


Mortality i) Increased 
hazard of 
mortality post-
progression for 
metastatic 
patients 
ii) Prostate cancer 


i) No increased 
hazard of mortality 
post-progression for 
metastatic patients  
ii) General population 
mortality incorporated  


£21,971 -£315 







 


 


specific mortality 
incorporated 
 


ii) General population 
mortality incorporated 


£15,393 £1,553 


Varying the approach to modelling Musculoskeletal Adverse Events 


Inclusion/ exclusion of MSE’s from the model structure   


MSE’s incorporated Only joint related 
signs and 
symptoms 
included 


Include no MSEs
a
 £62,707 -£3,668 


Include all MSEs
a
 £16,261 £805 


Fractures, joint-related 
signs and symptoms 
and spinal cord 
compression included £14,500 £974 


Variation in the parametric curve used to model MSEs over time   


Parametric curve 
for JSS and 
fractures 


Weibull Exponential £15,084 £1,102 


Log-logistic £20,183 -£31 


Log-normal £21,762 -£282 


Sustained 
protective effect 
from fractures 


Extrapolated 
curves  


Increased hazards for 
degarelix to give 
equal risk at 2 years - - 


Modelling of LHRH agonist event risks 


LHRH AE risks Fitted curve Hazard ratios £18,364 £310 


Variation of proportion of mild, moderate and severe MSEs across both arms   


Proportion of Mild, 
Moderate and 
Severe MSEs 


Equal across both 
arms 


Proportions as seen in 
trial 


£19,161 £150 


Varying the approach to modelling cardiovascular (CV) adverse events   


Inclusion/exclusion 
of CV events from 
the model structure 


CV events 
incorporated 


CV events excluded 


£21,061 -£158 


Curve choice for 
CV event 


Exponential Weibull £18,807 £220 


Log-logistic £19,064 £171 


Log-normal £19,166 £147 


Varying the source used for utilities   


Utilities 
i) First line 
ii) Post progression 
iii) Chemo, 
abiraterone, 
enzalutamide and 
palliative care 
iv) Adverse event 
 


i) McKenzie and 
van der Pol 
ii) McKenzie and 
van der Pol 
iii) Sourced from 
systematic search 
iv) McKenzie and 
van der Pol 
 


i) Kontodimopoulos 
Algorithm


b
 


ii) Kontodimopoulos 
Algorithm


b
 


iii) Sourced from 
systematic search 
iv) Kontodimopoulos 
Algorithm


b
 


£18,280 £326 


i) Gray Algorithm
d
 


ii) Gray Algorithm
4
 


iii) Sourced from 
systematic search 
iv) Gray Algorithm


d
 £26,956 -£893 


i) Rowen Algorithm
e
 


ii) Rowen Algorithm
e
 


iii) Sourced from 
systematic search 
iv) Rowen Algorithm


e
 £20,015 -£3 


i) Bayoumi et al. 
ii) Bayoumi et al. 
iii) Bayoumi et al. 
iv) Predominantly 
sourced from literature 
used by Lu et al. 


(MSEs) and NICE 
clinical guideline (CV 
events) 


£18,344 £312 


Variation in treatment and administration practice 


Treatment used for 
flare cover and anti-
androgen addition 


Bicalutamide Cyproterone acetate 


£19,381 £110 







 


 


Treatment with 
LHRH and 
degarelix takes 
place in 


50% primary care; 
50% secondary 
care 


All treated in primary 
care 


£20,071 -£13 


All treated in 
secondary care £18,949 £186 


Incorporation of 
abiraterone 


Incorporated in 
the treatment 
pathway 


Not incorporated 


£22,990 -£530 


Stopping rule Don’t stop 
treatment until 
death 


Stop treatment on 
degarelix/ LHRH 
agonist when 
castrate/ resistant, in 
line with the licensed 
indication £8,184 £2,095 


Varying the time horizon   


Time horizon 30 Years 5 Years £13,337 £619 


10 Years £15,993 £587 


20 Years £18,358 £288 
a
 Including those not incorporated in the base-case as not statistically significant different between treatment 


arms in the pooled trials or because of evidence of dose-dependency. 
b
 EORTC-C30 to EQ-5D using data from gastric cancer patients 


c 
EORTC-C30 to EQ-5D using data from inoperable oesophageal cancer patients 


d 
SF-36 to EQ-5D using data from the general UK population 


 


 
  







 


 


PSA > 20 – conservative base case 


Parameter Base case Sensitivity analysis ICER Incremental net benefit 
(threshold £20,000) 


Base case N/A N/A £17,516 £470 


Varying the comparator   


First-line LHRH 
agonist 


Weighted average 
of 3 monthly 
LHRH agonists 


Triptorelin 3 Monthly 
(Decapeptyl) £21,104 


 
-£209 


 lowest-cost 
comparator 


Triptorelin 3.75 mg 
(Gonapeptyl) 


£13,329 £1,261 


highest-cost 
comparator 


Varying treatment efficacy assumptions 


Variation of the parametric curve chosen 


Curve choice for 
first-line time to 
PSA progression 


Pooled Data Log-
normal (5 year fit) 


Meta regression: 
Exponential (5 year fit) 


£16,845 £619 


Meta regression: 
Weibull (5 year fit) £18,381 £296 


Meta regression: Log-
logistic (5 year fit) £17,718 £428 


Meta regression: 
Exponential (1 year fit) £16,628 £667 


Meta regression: 
Weibull (1 year fit) £20,738 -£121 


Meta regression: Log-
logistic (1 year fit) £19,008 £175 


Meta regression: Log-
normal (1 year fit) £18,170 £334 


CS21 Exponential (5 
year fit) £10,296 £2,738 


CS21 Weibull (5 year 
fit) £10,908 £2,471 


CS21 Log-logistic (5 
year fit) £10,300 £2,695 


CS21 Log-normal (5 
year fit) £10,203 £2,725 


CS21 Gompertz (5 
year fit) £8,978 £3,355 


CS21 Exponential (1 
year fit) £10,280 £2,746 


CS21 Weibull (1 year 
fit) £16,954 £596 


CS21 Log-logistic (1 
year fit) £14,668 £1,163 


CS21 Log-normal (1 
year fit) £13,144 £1,619 


CS21 Gompertz (1 
year fit) £18,985 £180 


Variation in the duration of differential efficacy 


Duration for which 
hazard ratio applied 


Extrapolated 
curves 


Equal efficacy  £29,759 -£1,197 


Equal efficacy after 1 
year £7,190 £3,974 


Varying the approach to modelling mortality   


Mortality i) Increased 
hazard of 
mortality post-
progression for 
metastatic 
patients 
ii) Prostate cancer 


i) No increased 
hazard of mortality 
post-progression for 
metastatic patients  
ii) General population 
mortality incorporated  


£20,382 -£65 







 


 


specific mortality 
incorporated 
 


ii) General population 
mortality incorporated 


£15,631 £1,480 


Varying the approach to modelling Musculoskeletal Adverse Events 


Inclusion/ exclusion of MSE’s from the model structure   


MSE’s incorporated Only joint related 
signs and 
symptoms 
included 


Include no MSEs
a
 £48,459 -£3,030 


Include all MSEs
a
 £14,995 £1,119 


Fractures, joint-related 
signs and symptoms 
and spinal cord 
compression included £13,074 £1,306 


Variation in the parametric curve used to model MSEs over time   


Parametric curve 
for JSS and 
fractures 


Weibull Exponential £14,140 £1,341 


Log-logistic £18,001 £369 


Log-normal £19,123 £153 


Sustained 
protective effect 
from fractures 


Extrapolated 
curves  


Increased hazards for 
degarelix to give 
equal risk at 2 years - - 


Modelling of LHRH agonist event risks 


LHRH AE risks Fitted curve Hazard ratios £15,735 £920 


Variation of proportion of mild, moderate and severe MSEs across both arms   


Proportion of Mild, 
Moderate and 
Severe MSEs 


Equal across both 
arms 


Proportions as seen in 
trial 


£17,226 £529 


Varying the approach to modelling cardiovascular (CV) adverse events   


Inclusion/exclusion 
of CV events from 
the model structure 


CV events 
incorporated 


CV events excluded 


£18,985 £152 


Curve choice for 
CV event 


Exponential Weibull £16,774 £641 


Log-logistic £17,002 £592 


Log-normal £17,138 £540 


Varying the source used for utilities   


Utilities 
i) First line 
ii) Post progression 
iii) Chemo, 
abiraterone, 
enzalutamide and 
palliative care 
iv) Adverse event 
 


i) McKenzie and 
van der Pol 
ii) McKenzie and 
van der Pol 
iii) Sourced from 
systematic search 
iv) McKenzie and 
van der Pol 
 


i) Kontodimopoulos 
Algorithm


b
 


ii) Kontodimopoulos 
Algorithm


b
 


iii) Sourced from 
systematic search 
iv) Kontodimopoulos 
Algorithm


b
 


£16,480 £707 


i) Gray Algorithm
d
 


ii) Gray Algorithm
4
 


iii) Sourced from 
systematic search 
iv) Gray Algorithm


d
 £22,939 -£424 


i) Rowen Algorithm
e
 


ii) Rowen Algorithm
e
 


iii) Sourced from 
systematic search 
iv) Rowen Algorithm


e
 £17,762 £417 


i) Bayoumi et al. 
ii) Bayoumi et al. 
iii) Bayoumi et al. 
iv) Predominantly 
sourced from literature 
used by Lu et al. 


(MSEs) and NICE 
clinical guideline (CV 
events) 


£16,872 £614 


Variation in treatment and administration practice 


Treatment used for 
flare cover and anti-
androgen addition 


Bicalutamide Cyproterone acetate 


£17,396 £492 







 


 


Treatment with 
LHRH and 
degarelix takes 
place in 


50% primary care; 
50% secondary 
care 


All treated in primary 
care 


£18,021 £374 


All treated in 
secondary care £17,011 £565 


Incorporation of 
abiraterone 


Incorporated in 
the treatment 
pathway 


Not incorporated 


£21,316 -£247 


Stopping rule Don’t stop 
treatment until 
death 


Stop treatment on 
degarelix/ LHRH 
agonist when 
castrate/ resistant, in 
line with the licensed 
indication £2,958 £3,221 


Varying the time horizon   


Time horizon 30 Years 5 Years £9,746 £1,064 


10 Years £13,857 £976 


20 Years £16,455 £663 
a
 Including those not incorporated in the base-case as not statistically significant different between treatment 


arms in the pooled trials or because of evidence of dose-dependency. 
b
 EORTC-C30 to EQ-5D using data from gastric cancer patients 


c 
EORTC-C30 to EQ-5D using data from inoperable oesophageal cancer patients 


d 
SF-36 to EQ-5D using data from the general UK population 


 


 
  







 


 


Locally advanced and metastatic – conservative base case 


Parameter Base case Sensitivity analysis ICER Incremental net benefit 
(threshold £20,000) 


Base case N/A N/A £20,847 -£141 


Varying the comparator   


First-line LHRH 
agonist 


Weighted average 
of 3 monthly 
LHRH agonists 


Triptorelin 3 Monthly 
(Decapeptyl) £25,009 


 
-£831 


 lowest-cost 
comparator 


Triptorelin 3.75 mg 
(Gonapeptyl) 


£15,743 £707 


highest-cost 
comparator 


Varying treatment efficacy assumptions 


Variation of the parametric curve chosen 


Curve choice for 
first-line time to 
PSA progression 


Pooled Data Log-
normal (5 year fit) 


Meta regression: 
Exponential (5 year fit) 


£20,548 -£92 


Meta regression: 
Weibull (5 year fit) £21,457 -£236 


Meta regression: Log-
logistic (5 year fit) £20,986 -£163 


Meta regression: 
Exponential (1 year fit) £19,957 £7 


Meta regression: 
Weibull (1 year fit) £22,921 -£438 


Meta regression: Log-
logistic (1 year fit) £21,749 -£275 


Meta regression: Log-
normal (1 year fit) £21,094 -£177 


CS21 Exponential (5 
year fit) - - 


CS21 Weibull (5 year 
fit) 


- - 


CS21 Log-logistic (5 
year fit) 


- - 


CS21 Log-normal (5 
year fit) 


- - 


CS21 Gompertz (5 
year fit) 


- - 


CS21 Exponential (1 
year fit) 


- - 


CS21 Weibull (1 year 
fit) 


- - 


CS21 Log-logistic (1 
year fit) 


- - 


CS21 Log-normal (1 
year fit) 


- - 


CS21 Gompertz (1 
year fit) 


- - 


Variation in the duration of differential efficacy 


Duration for which 
hazard ratio applied 


Extrapolated 
curves 


Equal efficacy  £30,466 -£1,273 


Equal efficacy after 1 
year £9,810 £2,649 


Varying the approach to modelling mortality   


Mortality i) Increased 
hazard of 
mortality post-
progression for 
metastatic 
patients 
ii) Prostate cancer 


i) No increased 
hazard of mortality 
post-progression for 
metastatic patients  
ii) General population 
mortality incorporated  


£23,344 -£521 







 


 


specific mortality 
incorporated 
 


ii) General population 
mortality incorporated 


£16,659 £1,086 


Varying the approach to modelling Musculoskeletal Adverse Events 


Inclusion/ exclusion of MSE’s from the model structure   


MSE’s incorporated Only joint related 
signs and 
symptoms 
included 


Include no MSEs
a
 £66,416 -£3,729 


Include all MSEs
a
 £17,357 £533 


Fractures, joint-related 
signs and symptoms 
and spinal cord 
compression included £15,691 £713 


Variation in the parametric curve used to model MSEs over time   


Parametric curve 
for JSS and 
fractures 


Weibull Exponential £16,254 £780 


Log-logistic £21,535 -£247 


Log-normal £23,165 -£475 


Sustained 
protective effect 
from fractures 


Extrapolated 
curves  


Increased hazards for 
degarelix to give 
equal risk at 2 years - - 


Modelling of LHRH agonist event risks 


LHRH AE risks Fitted curve Hazard ratios £19,773 £41 


Variation of proportion of mild, moderate and severe MSEs across both arms   


Proportion of Mild, 
Moderate and 
Severe MSEs 


Equal across both 
arms 


Proportions as seen in 
trial 


£20,476 -£80 


Varying the approach to modelling cardiovascular (CV) adverse events   


Inclusion/exclusion 
of CV events from 
the model structure 


CV events 
incorporated 


CV events excluded 


£23,342 -£437 


Curve choice for 
CV event 


Exponential Weibull £19,888 £20 


Log-logistic £20,186 -£32 


Log-normal £20,466 -£77 


Varying the source used for utilities   


Utilities 
i) First line 
ii) Post progression 
iii) Chemo, 
abiraterone, 
enzalutamide and 
palliative care 
iv) Adverse event 
 


i) McKenzie and 
van der Pol 
ii) McKenzie and 
van der Pol 
iii) Sourced from 
systematic search 
iv) McKenzie and 
van der Pol 
 


i) Kontodimopoulos 
Algorithm


b
 


ii) Kontodimopoulos 
Algorithm


b
 


iii) Sourced from 
systematic search 
iv) Kontodimopoulos 
Algorithm


b
 


£19,866 £23 


i) Gray Algorithm
d
 


ii) Gray Algorithm
4
 


iii) Sourced from 
systematic search 
iv) Gray Algorithm


d
 £28,209 -£1,007 


i) Rowen Algorithm
e
 


ii) Rowen Algorithm
e
 


iii) Sourced from 
systematic search 
iv) Rowen Algorithm


e
 £21,607 -£257 


i) Bayoumi et al. 
ii) Bayoumi et al. 
iii) Bayoumi et al. 
iv) Predominantly 
sourced from literature 
used by Lu et al. 


(MSEs) and NICE 
clinical guideline (CV 
events) 


£20,760 -£127 


Variation in treatment and administration practice 


Treatment used for 
flare cover and anti-
androgen addition 


Bicalutamide Cyproterone acetate 


£20,713 -£118 







 


 


Treatment with 
LHRH and 
degarelix takes 
place in 


50% primary care; 
50% secondary 
care 


All treated in primary 
care 


£21,429 -£237 


All treated in 
secondary care £20,266 -£44 


Incorporation of 
abiraterone 


Incorporated in 
the treatment 
pathway 


Not incorporated 


£24,652 -£766 


Stopping rule Don’t stop 
treatment until 
death 


Stop treatment on 
degarelix/ LHRH 
agonist when 
castrate/ resistant, in 
line with the licensed 
indication £5,540 £2,400 


Varying the time horizon   


Time horizon 30 Years 5 Years £13,891 £553 


10 Years £17,037 £412 


20 Years £19,644 £58 
a
 Including those not incorporated in the base-case as not statistically significant different between treatment 


arms in the pooled trials or because of evidence of dose-dependency. 
b
 EORTC-C30 to EQ-5D using data from gastric cancer patients 


c 
EORTC-C30 to EQ-5D using data from inoperable oesophageal cancer patients 


d 
SF-36 to EQ-5D using data from the general UK population 
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Executive Summary 


The Evidence Review Group (ERG) has reviewed the manufacturer’s response (MR) to the Appraisal 


Consultation Document (ACD); the meta-regression analyses and the revised model. A brief critique 


of this additional evidence has been undertaken by the ERG and is presented in this document. The 


manufacturer has presented evidence which aims to demonstrate that degarelix may offer superior 


benefit to comparators for patients with high risk of Prostate Specific Antigen (PSA) progression 


and/or pre-existing cardiovascular disease. 


The main comments of the ERG regarding the clinical evidence presented in the MR: 


 The manufacturer asserts that potential underlying mechanisms suggested from observational 


studies lends weight to causal conclusions inferred from the manufacturer’s correlative 


findings. Direct evidence of the proposed underlying mechanisms is required to corroborate 


these assumptions. 


 The claim that the CS21A trial supports the significant PSA progression free survival (PFS) 


benefit for degarelix over leuprorelin is erroneous. The extension trial cannot claim to support 


a superior benefit of degarelix when there was no leuprorelin treatment arm in this extension 


study. 


 The use of a non-stratified one step fixed effects meta-regression is not justified. A reference 


by Tudur Smith et al (2007) is wrongly cited as this study uses a stratified, not a non-


stratified, approach. A stratified model may be preferred since it preserves the randomisation 


within each study. The manufacturer states that due to software limitations a fixed effects 


model was chosen. However, a random effects model can be analysed using S-Plus and R 


software. A random effects analysis is likely to produce more uncertainty, and therefore, less 


favourable results than the fixed effects analysis employed.  


 The inclusion of trial CS35, which uses an unlicensed dose of degarelix in the fixed effects 


analysis, is inappropriate. 


 Trial heterogeneity has not been sufficiently explored and reported. The meta-regression 


analyses adjusted for several covariates and subsequently the manufacturer concludes that “no 


heterogeneity” was found. Tests for heterogeneity should include the heterogeneity term only. 


Although, the manufacturer has performed meta-regression, it is still not clear if the studies 


included in the meta-analysis were homogeneous.  


 The additional analyses use a frequentist approach and hence assume that the estimated 


parameters are normally distributed in the probability sensitivity analysis (PSA*). The 


manufacturer does not consider the potential advantages of using a Bayesian approach. 


Subsequently parametric distributions were fitted to pooled data, where it is not clear that if 


all included studies were homogeneous. 


 There is tenuous evidence for the claim of a significant PSA PFS for degarelix. Whilst the 


adjusted HR from the meta-regression of trials CS21 and CS35 for PSA PFS are significant 


******************************* results from the meta-regression of PSA PFS of trials 


CS21 and CS35 (all doses) for the PSA > 20ng/mL subgroup (FAS) are no longer 
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significant******************************** Additionally results from the meta-


regression of PSA PFS of trials CS21 and CS35 (all doses) for the locally advanced and 


metastatic FAS ******************************************************** 


Moreover, it is not clear whether trials CS21 and CS35 used the same definition of PSA PFS. 


 The claim that the benefits of degarelix will be “roughly equivalent or greater” in the 


PSA>20ng/ml subgroup than the observed HR of ************************ is misleading 


as the manufacturer had already adjusted for baseline risk in this analysis. 


 The hazard ratio of the CV SAE profile is a more plausible value in terms of being 


statistically significant. However, when compared to the results of the individual trials which 


make up the pooled result in the appendices, the pooled result is implausible. The pooled 


results in the appendices have more favourable p-values than the individual trials (Tables 2.1; 


2.2; 2.3; 2.4; 2.5; 2.7; 2.8 in Appendix B). This is likely to be a result of using the fixed 


effects model which assumes the treatment effect is the same and that with each estimate 


precision is increasing. 


 For the meta-regression curves (MR Figure A3) it is unclear whether the two degarelix arms 


(80mg & 160mg) in the CS21 trial have been pooled or whether just the licensed dose arm 


has been selected for this analysis.  


The main comments of the ERG on the economic evidence presented in the MR: 


 The use of an alternative utilities algorithm; the continuation of first-line hormonal therapy 


until death; and the provision of additional scenario analyses are useful changes to the 


economic model. 


 The meta-regression analyses used within the economic model are associated with serious 


limitations. 


 The use of drug cost of a blended comparator is not an appropriate update to the model. 


 The inclusion of enzalutamide is inappropriate as it is not consistent with the current NICE 


ACD2 for enzalutamide. 


 There are some errors in the MR model and the results for the subgroup with pre-existing 


CVD are not presented. 


 The ERG considers that the results presented in the ACD are the most appropriate for 


consideration. 
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Evidence Review Group Brief Critique 


The ERG has retained the headings used by Ferring in the letter of address for the Manufacturer’s 


Response (MR) in order to facilitate cross-referencing to the manufacturer’s specific premises for 


responding to the ACD. 


1. PSA progression  


a. Mechanism of action 


Manufacturer’s premise “further clarification of the differential mechanism of action of 


degarelix, versus luteinising hormone-releasing hormone (LHRH) agonists, and the 


subsequent impact this is likely to have on PSA progression” 


As stated by the manufacturer, the mechanism of action which may account for the observed and 


reported benefits is not fully established. Therefore two hypotheses are proposed in the MR. Firstly 


that breakthrough increases in testosterone can adversely affect progression free survival (PFS). The 


authors cite a paper (Morote et al 2007) in which a correlation was found in 73 patients between 


breakthrough testosterone increases and a lower androgen independent progression. The paper 


concludes that “observations in the report imply that, at least for the highest and classic range of 


testosterone of 50 ng/dl, maximal androgen blockade (by adding bicalutamide to LH-RH agonist) 


might have a beneficial role”. The ERG considers that a correlative study of 73 patients does not 


represent sufficient evidence to support this hypothesis for the underlying mechanism of action of 


degarelix. 


A second hypothesis proposed by the manufacturer is that LHRH agonists have poorer long-term FSH 


control than degarelix. One reference is cited supporting the finding that “FSH receptor is selectively 


expressed on the surface of the blood vessels of a wide range of tumors (Radu et al 2010). 


Additionally a study is cited which supports the role of FSH in the pathogenesis and progression of 


prostate cancer (Porter et al 2001). Evidence to support the reduction of FSH from treatment with 


degarelix comes from the Van Poppel et al (2008) study. Additionally the Klotz et al (2008) study is 


cited which concluded from trial CS21 that there was a “more rapid decrease in FSH after degarelix 


treatment, and the FSH levels did not fall to the same extent with leuprolide”. As this evidence is 


versus leuprorelin only it is not possible to extend the reported benefit of degarelix on FSH control to 


all LHRH agonists. Additionally, direct evidence linking the potential role of a rapid decrease in FSH 


with PSA progression is lacking. 


 


b. Efficacy data: CS21A extension study  


Manufacturer’s premise “restates the pivotal findings of the Phase III extension trial (CS21A), 


which support the statistically significant PSA PFS benefit for degarelix over leuprorelin seen 


during the first year of treatment.
3,4


” 


This is a reiteration of evidence from the MS. Crawford et al (2011) and Crawford et al (2014; in 


press) are cited however the latter paper is not provided. In the CS21A extension trial (Crawford et al 


2011) those who switched from leuprorelin to degarelix had a significantly reduced hazard rate for 


PFS PSA whilst those who continued with degarelix were reported to remain consistent. This was not 


a trial of degarelix versus leuprorelin. Therefore the manufacturer’s claim that “These results from the 


crossover population in the CS21A extension study clearly show that degarelix is providing an 


improved, differential effect in terms of PSA PFS compared with leuprorelin in the longer term” 


cannot be substantiated. It is a single arm crossover trial (with two degarelix dosing regimens) in 
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which all patients received degarelix. As described in the ERG report (page 63) the hazard rate was 


not entirely consistent as those who switched had a lower (but not significant) hazard rate. Also the 


patients who entered the extension trial were not randomly allocated to the trial and therefore there is 


no guarantee that the 385 patients who entered the extension trial are similarly balanced to or fully 


representative of the 504 patients who entered the CS21 trial.  


 


2. Cardiovascular data  


a. Peer-reviewed, independent evidence of the CV risk benefit of degarelix 


Manufacturer’s premise: “the reduced risk of cardiovascular (CV) serious adverse events 


(SAEs) and death in patients with CV disease (CVD) at baseline in those treated with 


degarelix versus LHRH agonists. Ferring would like to take this opportunity to reiterate the 


relevance of the recent, independently produced, peer-reviewed publication by Albertsen et al 


2013.
5
 The conclusions of this paper present the full impact and clinical importance of the 


reduced risk of CV SAEs and death of degarelix versus LHRH agonists.” 


The manufacturer claims that there is a reduced risk of CV SAEs in people with pre-existing CVD for 


patients treated with degarelix versus patients treated with LHRH agonists. This is a causal inference 


from a post hoc observation based on simple pooling of heterogeneous trials. CV SAEs were not a 


pre-defined clinical endpoint but were adverse events which have been collected from post hoc 


inspection of the data. In the analysis presented in the Albertsen et al (2013) paper, the only study not 


to cross the line of no effect in this analysis was the CS37 intermittent degarelix trial (Fig. 3 of 


Albertsen et al 2013). The HRs for CV events in the other 2 trials are equivocal. The difference only 


pertains to the subgroup of men with pre-existing CVD in the Albertsen et al (2013) publication (and 


in the MR). No effect has been demonstrated in men without pre-existing CVD. Again the 


manufacturer claims that there is “no sign of trial heterogeneity”. Whilst “no heterogeneity” is 


reported there was almost certainly clinical heterogeneity due to the different dosing regimens and 


inclusion criteria of the included trials. 


 


b. Meta-regression analysis of CV data  


Manufacturer’s premise: “the requested meta-regression analysis that evaluates the risk of 


CV SAEs and death in patients with pre-existing CVD is presented. This analysis 


demonstrates that there is no sign of trial heterogeneity and adjusted hazard ratios are used 


in the updated economic model. The results show that among men with pre-existing CVD, the 


risk of CV SAEs (including death) within one year of initiating therapy was significantly 


lower for men treated with a degarelix compared with LHRH agonists 


************************************. The results are also significant when excluding 


death (************************************. These results are in line with those from 


the pooled analysis and Albertsen et al 2013
5
 that formed part of the original submission.” 


The aim of meta-regression is to investigate whether a particular covariate or characteristic, with a 


value defined for each trial in the meta-analysis, is related to the extent of the treatment benefit. In the 


MR individual patient-level data meta-regression was conducted using a one-step non-stratified fixed 


effects model assuming both fixed trial effects and fixed treatment effect. The non-stratified model 


assumes that the hazards within each trial are proportional to the same common baseline hazard 


function. However, this assumption may be inappropriate because of the different trial settings and 
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patient populations. Hence, a stratified model with a different baseline for each trial may be more 


suitable since it preserves the randomisation within each study. Furthermore, the manufacturer did not 


provide the correct reference to the meta-regression method used. The reference cited (Tudur-Smith et 


al 2007) only described the stratified fixed effects model. 


The reason for using the fixed effects model given by the manufacturer was due to software for 


random effects models being at a developing stage. The ERG disputes the validity of this reason since 


both Smith et al (2005) and Bowden et al (2011) suggest that S-Plus and R software can be used. The 


use of the fixed effects model inappropriately leads to more precise pooled estimate than it really is. 


For example, in Table 2.8 (MR Appendix A), two of three included studies were not significant 


(CS21, p-value=***** and CS35, p-value=*****). In addition, the study which provided borderline 


significant results (CS37, p-value=******) was smaller than both non-significant trials. However, the 


pooled estimate of HR was highly significant (p-value=*****). The analysis for all outcomes in these 


meta-regression analyses suffered a similar problem. The estimates would undoubtedly be less 


significant if a random effects model is used. 


 


3. Subgroups of greatest benefit 


a. Pre-existing cardiovascular risk 


Manufacturer’s premise: “The significantly reduced CV and death risk that degarelix offers, 


compared with LHRH agonists, is of particular relevance to the decision problem, as the 


population covered by the licensed indication of degarelix has a high prevalence of CV co-


morbidity” 


This is a restatement of evidence from the MS discussed on page 66 of ERG report. This relationship 


was drawn from a simple pooled analysis from post hoc data. The reduced CV SAE and death event 


highlighted in the MS and MR is a correlative relationship from a flawed analysis which has been 


ascribed a causal conclusion. 


 


b. Fractures and joint-related signs and symptoms 


Manufacturer’s premise: “Treatment with degarelix is no longer significant when compared 


with treatment with LHRH for fractures.” 


The manufacturer correctly describes, as discussed in the AC meeting, that a “a proportional hazards 


assumption is unlikely to hold due to the nature of fracture events in prostate cancer with disease-


related events (pathological fractures) more likely to be experienced early on and osteoporotic 


fractures becoming more common with advanced age” and that “therefore, a single hazard ratio 


cannot be accurately calculated.” Additional scenario analyses to address this uncertainty are 


described in Section 7 (c) of this critique. 


 


c. The wider population 


Manufacturer’s premise: “that the initial focus on the immediate suppression benefit of 


degarelix to only those at risk of spinal cord compression (SCC) lent undue weight to 


discussions held during the AC meeting and a lack of credit or weight was placed on the other 


subgroups highlighted within the ACD; e.g., ‘The clinical specialists also highlighted that 
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degarelix is particularly appropriate for people at high risk of disease progression (that is, 


with a prostate-specific antigen [PSA] level of more than 20 ng/ml), for people with spinal 


metastases who are at risk of impending spinal cord compression, older people and those 


with pre-existing cardiovascular disease’ [page 27, section 4.2]. Furthermore, whilst we note 


that the immediate suppression of testosterone offered by degarelix is of benefit to those at 


risk of SCC, this clinical efficacy characteristic is also of benefit to a wider population, i.e. all 


patients at risk of, or suffering from, symptomatic disease, including those with bone pain 


and/or bone metastases and/or bladder outlet obstruction (BOO).” 


The potential benefits of degarelix to subgroups highlighted by clinical specialists are yet to be 


substantiated by direct evidence in the MS or the MR.  


The manufacturer states that due to the greater underlying risk of progression in the high risk group 


(PSA>20 ng/ml) compared to the overall population this “lead[s] to roughly equivalent or greater 


benefits from the use of degarelix to slow PSA progression”. The estimated HR for the PSA>20 ng/ml 


was already adjusted for baseline covariates which included Gleason score, disease stage and baseline 


PSA. Hence, the high risk group will not have equivalent or greater benefits by treating with degarelix 


on PSA PFS than the overall population and this statement is misleading.  


 


4. Meta regression analyses 


a. Requested meta-regression 


Manufacturer’s premise: “we present within this response the following meta-regression analyses 


(i.e. the ERG requested meta-analyses) to re-confirm the efficacy and safety analysis results by 


adopting the preferred methodology from NICE/AC (see Table 1).” 


The statistically significant heterogeneity that was found in the meta-analysis for PSA response in the 


original MS was raised by the ERG as not being explored using formal meta-regression (ERG report 


page 81). However this was only one of the criticisms of the ERG, with the more pressing issue being 


the selective inclusion of trial CS35. The main concerns surrounding the clinical evidence in the MS 


which highlighted in the ERG report and/or discussed in the AC were: 


 Only half of the trial population were locally advanced or metastatic. 


 Baseline characteristics of the PSA>20ng/ml subgroup weren’t provided. 


 Trial CS35 is selectively included despite using an unlicensed dose of degarelix. 


 Conclusions about statistically lower risks of fractures; joint-related signs and symptoms; and 


urinary tract events were drawn from simple pooled analyses. 


 Comparators treated as clinically equivalent which was reliant on data from meta-analyses 


which did not include triptorelin.  


 Conclusions drawn about overall survival from trials which were inadequately designed to 


capture meaningful differences in OS.  


 Failure to explore evidence suggesting treatment effect of triptorelin may be different to 


leuprorelin and goserelin. The ERG’s analyses showed triptorelin was associated with lower 


mortality than leuprorelin. 


 No clear evidence that treatment effect was not dependent on stage of disease. Results 


showing patients receiving degarelix had a lower risk of PSA progression or death compared 
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with patients receiving leuprorelin (p=0.05), when adjusted for baseline PSA levels and 


disease stage were no longer statistically significant (HR 0.664 [95%CI 0.385 to 1.146]. 


 


Additionally the CS21 trial was a three-arm study with patients in two arms being treated with 


different doses of degarelix (160 or 80mg). It is not clear how these two arms were dealt with in the 


meta-regression i.e., whether just the licenced dose arm was used or whether both arms were pooled 


in the MR. 


All the analyses excluded studies which did not contribute with events in one or both arms. It is 


appropriate to exclude studies with no events in both arms. However, it is inappropriate to exclude 


studies with no events in one arm. This approach discarded some of the evidence, which could inform 


the pooled estimates.   


 


b. Assessment of trial heterogeneity using individual patient data  


Manufacturer’s premise: “As detailed within this ACD response, the sensitivity analysis is in 


line with the pooled analyses previously presented and show a statistically significant 


difference in adjusted hazard ratios between degarelix and LHRH agonists for PSA PFS 


(overall population in CS21+CS35), CV SAEs (with or without death) in those with existing 


CVD, and joint-related signs and symptoms (JSS) whilst maintaining the effects of trial 


randomisation and minimising the impact of potential confounding variables. No 


hetereogeneity between studies were detected. We trust the provision of these extensive meta-


analyses addresses the uncertainties of the AC committee holds and provides further 


corroboration of the differential efficacy and safety benefits degarelix has over LHRH 


agonists.” 


A fixed effects analysis assumes that the between-trial variance is zero, and weighting is therefore 


simply according to within-trial variance (Egger et al 2007). It is wise to allow for residual 


heterogeneity among intervention effects not modelled by the explanatory variables by conducting 


random effects meta-regression since the extra variability is incorporated in the same way as in a 


random effects meta-analysis (Higgins et al 2008). Trials CS35 and CS21 used different dosages of 


degarelix. This is regarded as a trial-level continuous covariate (Dias et al 2011). Since the dosing 


regimens were discrepant in the included trials, the between-trial variance should be included for 


consideration as well. The results from fixed and random effect meta-regression can be quite different 


therefore it is important to allow for residual heterogeneity. Otherwise the precision of estimated 


regression coefficients may be misleadingly overstated and sources of heterogeneity mistakenly 


claimed. The fixed effects analysis will not detect the clinical heterogeneity between trials CS21 and 


CS35 arising from the discrepant dosages of degarelix. 


The manufacturer concluded that there was no suggestion of any trial heterogeneity for all outcomes 


analysed. This statement is stated repeatedly throughout the MR. However, this conclusion was drawn 


wrongly. The interaction between trial and treatment has been adjusted together with several baseline 


covariates. Including other covariates could explain the heterogeneity in treatment across trials. 


Hence, it is still uncertain if all studies included in the meta-analysis were homogeneous or not. Trial 


CS35 has been included despite the use of an unlicensed dose of degarelix and despite the ERG’s 


recommendation that this trial should not be included in any pooled analyses.  
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Moreover it is not clear whether trials CS21 and CS35 used the same definition of PSA PFS.  The MR 


and the clinical study report (CSR) for trial CS35 describe PSA progression /disease progression/ PSA 


failure as death from any cause or the introduction of additional therapy related to prostate cancer, 


whichever occurred first. However no such description for progression is specified in the CSR for 


CS21, the only definition for PSA progression/recurrence was “2 consecutive increases in PSA levels 


of 50% or more and increases of more than 5 ng/ml compared with the lowest level observed.”  


However the Tombal et al (2010) paper describes that in post hoc exploratory analyses “after the 


CS21 trial had completed, PCWG2 [Prostate Cancer Working Group] redefined PSA progression as 


a 25% increase from the baseline value along with an increase in absolute value of 2 ng/ml after 12 


wk of treatment”. 


 


5. Additional quality of life and utility mapping activities 


a. Alternative mapping algorithm 


Manufacturer’s premise: “We note that the ACD states the use of the Kontodimopoulos et al. 


(2009)10 utility mapping algorithm as inappropriate [page 36, section 4.16] and describes how 


the manufacturer did not provide a probabilistic estimate of the incremental cost-effectiveness 


ratio (ICER) [page 36, section 4.16]. Within this response, Ferring has addressed these concerns 


and provided utility mapping using the alternative, suggested algorithm by the AC (McKenzie and 


van der Pol 2009)11 and provided the requested probabilistic estimates of the ICER. These 


analyses, which are detailed in section 4 of this response, indicate the ICER from the updated 


model, which has the suggestions from the AC and ERG incorporated, is still below the 


recognised threshold for a cost-effective treatment.” 


The new analysis was updated to use the McKenzie & van der Pol (2009) algorithm as mentioned in 


the ACD. This update results in slightly lower incremental QALYs. The ERG considers this change to 


be appropriate. The original MS included a scenario analysis (MS Table 59, page 202) which 


demonstrated that varying the source used for utilities from the Kontodimopoulous et al (2009) 


algorithm to the McKenzie (2009) algorithm results in a small decrease in the ICER value. 


 


6. Additional modelling conducted 


a. Revised model 


The MR includes an updated cost-effectiveness model which incorporates the following changes: 


i. ‘Incorporation of sensitivity analysis by one-step fixed effects meta-regression model for 


safety and efficacy data  


ii. Provision of additional scenario analyses around the data used to fit the curves for PSA 


progression for degarelix 


iii. Development of the treatment sequence following anti-androgen withdrawal to account 


for the more clinically relevant treatment patterns described at the AC [meeting] (use of 


abiraterone before docetaxel and use of enzalutamide) 


iv. Change in comparator drug cost to a weighted average of three-monthly LHRH agonists 


used in the UK, based on sales figures. 


v. Continuation of first-line hormonal therapy until death (in line with the ERG base case 


presented) 
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vi. Quality of life (utility) estimates derived from the algorithm published by McKenzie and 


van der Pol, as recommended by the ERG.’ 


 


Results are presented for both an updated base case and a conservative base case. 


b. Incorporation of results of meta-regressions 


The MR uses adjusted HRs based on a meta-regression model without a study-treatment interaction 


term to model PSA progression.  In the MR base case the HR is applied to a parametric curved fitted 


to pooled data from the CS21 and CS35 trials. 


 


The MR includes the HR from the meta-regression of 6 trials for JSS, fractures and CV adverse 


events. The HR is applied to parametric curves fitted to pooled data from 6 degarelix RCTs. This 


approach is used in a sensitivity analysis but not in the MR base case. Limitations of the meta-


regressions undertaken have been discussed within the Section 2 (b) and 4 of this critique. 


 


c. Updated parametric curve fits for PSA progression 


The MS uses a lognormal curve fitted to 5 year data from the CS21 trial. The MR fits several different 


parametric curves to the data and found that the lognormal curves were associated with the best fit in 


terms of AIC and BIC.  


The parametric curves were fitted to two different data sets (1) CS21 trial data, and (2) CS21 and 


CS35 trial data. The manufacturer chose to use the curve fit to CS21 and CS35 trial data in the base 


case but does not provide any explanation for this choice.  


The parametric curves were fitted to both 1 year and 5 year data. The manufacturer chose to use the 


curve fitted to the 5 year data in the base case but does not provide any explanation for this choice. 


Fitting to 1 year rather than 5 year data resulted in comparatively lower survival for both degarelix 


and LHRH agonists and a decrease in incremental QALYs. 


The MR conservative base case assumes equal efficacy after 1 year as was used in the ERG base case 


analysis. However, under the assumption that differential efficacy between degarelix and LHRH 


agonists lasts for 1 year only, the ERG consider that it would be  most appropriate to fit to 1 year data, 


as this will produce the best fit for the time period relevant for the model.  


The MR results in lower incremental QALYs presented in the MS original analysis. The ERG would 


suggest that it is more conventional to fit a parametric curve to the control/comparator arm and then 


apply the HR to this, or to model each arm assuming independent hazards. 


The choice of fitting to data from both trials CS21 and CS35 results in a higher ICER (MR 


conservative base case £19,525) than when just CS21 trial data is used (MR conservative base case 


£16,004). The choice of fitting 5 year data results in lower ICER values (MR conservative base case 


£13,880) than when 1year data is used (MR conservative base case £16,004). 


 


d. Introduction of enzalutamide into treatment algorithm 


Manufacturer’s premise: “Enzalutamide is recommended as an option for treating 


hormone-relapsed metastatic prostate cancer in adults, only if: their disease has progressed 


during or after docetaxel-containing chemotherapy and they have not had treatment with 
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abiraterone and the manufacturer provides enzalutamide with the discount agreed in the 


patient access scheme.” 


 


The MR includes treatment with enzalutamide following abiraterone and docetaxel for 24% of the 


population and uses the list price for enzalutamide. The MR states that the inclusion of enzalutamide 


is considered as a scenario analysis however it is in fact included within the MR base case (MR 


Appendix A: Table 13). 


 


Enzalutamide is currently being used within the NHS. However, enzalutamide is still being 


considered by NICE and a FAD or PAS have not yet been agreed. The ACD 2 (released Jan 2014, 


guidance.nice.org.uk/TAG/354/ACD2) provides details of the anticipated use of enzalutamide: 


The use of enzalutamide in sequence after abiraterone, and at list price (rather than discounted 


according to the patient access scheme), differs to the anticipated use suggested by ACD2.  Hence, the 


ERG considers this change to be potentially inappropriate as it is not consistent with the anticipated 


use suggested by the ACD2. 


 


7. ERG additional comments on the revised model presented in the MR 


a. Update of comparator cost 


The MR uses a weighted average cost (£79.64 1st cycle cost) of three monthly goserelin, leuprorelin 


and triptorelin for the comparator cost based on sales figures.  


The ERG suggest that although 3-monthly goserelin, leuprorelin and triptorelin are all used in practice 


in the NHS, the use of a blended comparator is not appropriate and each of the LHRH agonists should 


be considered separately. Note that the least expensive 3-monthly LHRH agonist available is 


triptorelin (£72.07 1st cycle cost). Using 3-monthly triptorelin as the comparator results in a 


considerably higher ICER than using the blended comparator. 


 


b. Mortality 


The MR describes evidence for differential mortality between degarelix and LHRH agonists. 


 


The MR includes meta-regression analyses of the 6 RCTs of degarelix versus LHRH agonists. The 


MR reports that among men with pre-existing CVD, the risk of CV SAEs (including death) within one 


year of initiating therapy was significantly lower for men treated with a degarelix compared with 


LHRH agonists. An adjusted HR of ********************************* is presented and the 


model applies the ‘final adjusted’ HR of *******************************. The HR from the 


meta-regression is applied in a sensitivity analysis but not in the MR base cases. Limitations of the 


meta-regressions undertaken have been discussed within the Section2 (b) and 4 of this critique. 


 


The MR also describes evidence for lower risk of death with slower PSA progression in metastatic 


patients. The MR economic model applies an increase mortality risk for metastatic progressed patients 


based on Hussain et al (2009) for the ‘anti-androgen addition’ and ‘anti-androgen withdrawal’ health 


states. The MR does not differ to the MS in the approach taken to model mortality. 


 



http://guidance.nice.org.uk/TAG/354/ACD2
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c. Fracture risk 


The MR includes a scenario analysis with a new approach to modelling the rate of fractures which 


does not assume proportional hazards and assumes that the rate of fractures is the same for degarelix 


and the LHRH agonists after 2 years. The details of the analysis are not provided within the MR. 


However, examination of the revised MR model provides information on the methods used. For 


degarelix the fracture rate for the first year is based on a fitted Weibull curve, then for the second year 


a linear model was assumed which is constrained such that the proportion of patients remaining 


fracture free for degarelix and LHRH agonists is the same after 2 years. This results in the same 


probability of being fracture free after 2 years between the groups, but a higher probability of 


fractures with LHRH agonists after 0-2 years.  


 


Clinical advice received by the ERG suggests that the rate of fractures would be likely to increase 


over time for both the degarelix and LHRH agonist groups. The ERG notes that it is not possible to 


conclude whether the approach taken in the MR results in an improved fit to the data. A comparison 


of the parametric model and the Kaplan-Meier plots are not presented and Figure 29 in the MS does 


not include y-axis labels. Clinical input regarding the plausibility of the hypothesis regarding 


pathological and osteoporotic fracture rates suggested in the MR is required. Due to these 


uncertainties in this new modelling approach the ERG recommends a conservative analysis in which 


the rate of fractures is assumed to be equal for both the degarelix and LHRH agonist groups. 


 


In the MR conservative base case fractures were excluded from the model, rather than assumed equal. 


The ERG notes that assuming the same fracture rate for degarelix as for LHRH agonists rather than 


excluding fractures entirely results in a higher ICER. 


 


d. Additional curve fits for adverse events 


Additional parametric curves were fitted to CV, JSS and fractures adverse events. For JSS and 


fractures the Weibull curves produced the best fit (based on AIC) so the model was not changed. For 


CV events the exponential curves produced the best fit (based on BIC) so the model was not changed. 


 


In the MR base case CV, JSS and fractures adverse events were modelled using parametric curves 


fitted to pooled data from 6 trials included within the safety analysis. A scenario analysis was 


undertaken in which a parametric curve was fitted to pooled data from 6 trials in the safety analysis 


for degarelix adverse event rates and LHRH agonist adverse event rates are estimated via the HRs 


obtained from the meta-regression. 


 


The ERG notes that although the MR has identified the curve with the best relative fit (in terms of 


AIC/BIC), the absolute fit remains poor and visual inspection of the curves indicates poor internal 


validity. 


 


e. Updated base case definition 


The updated base-case analysis includes the following changes: 


 A weighted average of the costs of the 3-monthly LHRH agonists based on UK sales, and 


used this as the comparator 


 Inclusion of HR from the meta-regression including data from CS21 and CS35 trials. The HR 


is applied to parametric curves fitted to pooled data from CS21 and CS35 trials degarelix arm. 


 Assumes that treatment with degarelix and LHRH agonists is continued until death 
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 Applies utility values obtained via use of the McKenzie et al (2009)mapping algorithm 


 An updated treatment pathway which incorporates enzalutamide and the possibility that 


abiraterone would be received before chemotherapy 


The ‘conservative base-case’ includes all the changes listed above plus: 


 An assumption that the efficacy of degarelix and LHRH agonists is equal after 1 year 


 The exclusion of fractures  


 


A sensitivity analysis applies the HR from the meta-regression of 6 trials for JSS, fractures and CV 


adverse events. The HR is applied to the parametric curves fitted to pooled data from the 6 degarelix 


RCTs. 


 


f. Updated base case results 


The MR presents results using the updated base case and conservative base case, see Table 1 below. 


In addition to deterministic results the mean results from the PSA are presented and PSA scatterplots 


are included within Appendix A. However, confidence intervals from the PSA results were not 


provided. 


 


The MR presents results for the ITT population; a subgroup with PSA>20ng/ml; and a second 


subgroup with locally advanced or metastatic disease. Results for the subgroup with pre-existing 


cardiovascular disease were not presented. The ERG views on the appropriateness of these subgroups 


are discussed in Section 3 of this critique. 


Table 1: ICER values for degarelix compared to weighted average of LHRH agonists 


 
  


Updated base case Conservative Base case 


  
Deterministic PSA* Deterministic PSA* 


Overall population (FAS) £19,510 £14,448 £2,733 £98 


PSA >20 Population £17,516 £12,921 £4,509 £2,175 


Locally advanced and metastatic 


population 
£20,847 £14,746 £6,539 £3,325 


PSA*- Probabilistic sensitivity analysis 


The MR reports the ICERs for the conservative base case (with equal efficacy after one year): ITT 


£19,510 (PSA* mean £14,448), PSA>20ng/ml £17,516 (PSA* mean £12,920) and locally advanced 


and metastatic population £20,847 (PSA* mean £14,746). 


 


The MR also presents a range of scenario analyses. Key scenario analyses are presented here: 


 The MR conservative base case analysis with triptorelin (decapeptyl 3 monthly) as the 


comparator results in an increase in the ICER from £19,510 to £23,543. 


 The MR conservative base case analysis with degarelix and LHRH agonists assumed equal in 


terms of efficacy results in an increase in the ICER from £19,510 to £32,065. 


 The MR base case analysis with fractures risk modelled with increased hazards for degarelix 


to give equal risk at 2 years results in an increase in the ICER from £2,733 to £6,227. 
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 Scenario analyses in which the parametric curve chosen for treatment efficacy was varied 


demonstrated a significant impact on the resulting ICER with a range from £12,399 to 


£21,918 for the MR conservative base case.  


 


g. Errors in the revised model 


The new economic model included within the MR has not been fully verified by the ERG due to time 


limitations. However, the following inconsistencies have been identified: 


 When the model is run with equal treatment efficacy and equal risk of CV events for both 


degarelix and LHRH agonists this results in different QALY gains for degarelix and LHRH 


agonists. This suggests an error in this version of the model (the formulae for the transition 


probability to CV death and other death use different rows for degarelix and LHRH agonists).   


 The “Include_arb” parameter does not appear to be linked to the treatment pathway options 


and sequences on the control worksheet. 


 


8. Conclusions 


 


The ERG considers the claims that degarelix may offer superior benefit to comparators for patients 


with high risk of PSA progression and/or pre-existing cardiovascular disease were not based on robust 


analyses. Several inferences made in the MR were not corroborated by direct evidence. Meta-


regression analyses were not conducted appropriately and the results from these updated analyses 


should therefore be interpreted with caution.  


 


The additional modelling conducted within the MR incorporated several changes. The ERG considers 


the use of an alternative utilities algorithm; the continuation of first-line hormonal therapy until death; 


and the provision of additional scenario analyses to be appropriate. However, some of the updates are 


insufficiently justified and/or do not improve the analysis. The results from the meta-regression used 


within the model are associated with serious limitations as highlighted in this critique. The use of the 


drug cost of a blended comparator is not considered to be appropriate. The inclusion of enzalutamide 


is not consistent with the current NICE ACD2 for enzalutamide. Results for the subgroup with pre-


existing CVD are not presented and confidence intervals around PSA* results are not provided. The 


MR revised model includes some inconsistencies and errors. The MR aims to address issues brought 


up at the AC meeting however the ERG do not believe that the MR achieves this properly. In 


conclusion, the ERG suggests that the results presented in the ACD from the original model provided 


with the MS are the most appropriate for consideration. 


 


The ERG note that consideration of a scenario analysis which excludes SCC AEs may be important as 


this may represent the complement to the subgroup “patients with impending or actual spinal cord 


compression” (the complement of a subgroup is the overall population with the subgroup excluded). 


An analysis excluding SCC adverse events results in a significantly higher ICER as shown in Table 


44 of the ERG report. 
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