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Resubmission  
 

vemurafenib 240mg film-coated tablet (Zelboraf®)          SMC No. (792/12) 
Roche Products Ltd.  
 
08 November 2013 

 
The Scottish Medicines Consortium (SMC) has completed its assessment of the above product 
and advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in 
Scotland.  The advice is summarised as follows: 

 

ADVICE: following a resubmission 
 
vemurafenib (Zelboraf®) is accepted for restricted use within NHS Scotland. 
 
Indication review: as monotherapy for the treatment of adult patients with BRAF V600 
mutation-positive unresectable or metastatic melanoma. 
 
SMC restriction: for use in the first-line treatment of BRAF V600 mutation-positive 
unresectable or metastatic melanoma. 
 
Vemurafenib significantly increases overall survival and progression-free survival compared 
with a current standard chemotherapy for patients with previously untreated unresectable 
stage IIIC or stage IV melanoma with V600 BRAF mutation. 
 
This SMC advice takes account of the benefits of a Patient Access Scheme (PAS) that 
improves the cost-effectiveness of vemurafenib. This SMC advice is contingent upon the 
continuing availability of the Patient Access Scheme in NHS Scotland or a list price that is 
equivalent or lower.  
 

 
Overleaf is the detailed advice on this product. 
 
 
 
Chairman,  
Scottish Medicines Consortium 
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Indication 
As monotherapy for the treatment of adult patients with BRAF V600 mutation-positive 
unresectable or metastatic melanoma.  

 

Dosing Information 
Treatment with vemurafenib should be initiated and supervised by a qualified physician 
experienced in the use of anticancer medicinal products.  
 
Before taking vemurafenib, patients must have BRAF V600 mutation-positive tumour status 
confirmed by a validated test.  
 
The recommended dose of vemurafenib is 960mg (4 tablets of 240mg) twice daily (equivalent 
to a total daily dose of 1,920mg). Vemurafenib may be taken with or without food, but 
consistent intake of both daily doses on an empty stomach should be avoided. Treatment with 
vemurafenib should continue until disease progression or the development of unacceptable 
toxicity.  
 

Product availability date 
March 2012 
 

 

Summary of evidence on comparative efficacy 

 
Vemurafenib is an oral tyrosine kinase inhibitor of mutated BRAF and is active against 
melanoma in patients whose tumours have the BRAF V600E mutation.  The BRAF gene is 
overactive in approximately 50% of melanomas.  The prognosis for patients with unresectable 
or metastatic melanoma remains poor with one and five year survival rates of 26% and <15% 
respectively.2   
 
The submitting company has requested that the Scottish Medicines Consortium (SMC) 
considers the use of this product when positioned for use in the first-line treatment of BRAF 
V600 mutation-positive unresectable or metastatic melanoma.  
 
Evidence for efficacy comes from a phase III, randomised, open-label study (BRIM3) in 
previously untreated patients with unresectable stage IIIC or stage IV melanoma with V600E 
BRAF mutation.2,3  The study recruited 675 patients with a confirmed BRAF V600 mutation (by 
Roche cobas test), an Eastern Co-operative Oncology Group performance status (ECOG PS) of 
0 or 1 and a life expectancy greater than three months. Patients were randomised to 
vemurafenib 960mg orally twice daily or dacarbazine 1,000mg/m2 by intravenous infusion every 
three weeks and were treated until the development of progressive disease, unacceptable 
toxicity, and/or consent withdrawal.  Dose modifications could be made for toxic effects.  
Patients were stratified according to American Joint Committee on Cancer stage (IIIC, M1a, 
M1b, or M1c), ECOG PS (0 or 1), geographic region (North America, Western Europe, Australia 
or New Zealand, or other region), and serum lactate dehydrogenase level (normal or elevated). 
Anti-emetics and granulocyte colony-stimulating factor were administered according to the study 
centres’ protocol.  
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A total of 337 patients were randomised to vemurafenib and 338 patients to dacarbazine, and 
the number of patients treated was 336 and 289 respectively.  The co-primary endpoints were 
overall survival, defined as time from randomisation to death from any cause, and progression 
free survival (PFS), defined as time from randomisation to documented disease progression or 
death.  One interim analysis was planned after 50% of the projected deaths had occurred.  The 
final analysis of PFS was performed at the time of the interim analysis of overall survival.  The 
intent to treat population, which included all patients randomised but not necessarily treated, 
was used for all efficacy analyses. At interim analysis, as the pre-specified criteria for statistical 
significance (in favour of vemurafenib) for overall survival and PFS had been met, the data and 
safety monitoring board recommended that patients on dacarbazine could cross-over and 
receive vemurafenib.  
 
For the interim analysis, at a cut-off date of 30 December 2010, there were 43 (13%) deaths in 
the vemurafenib group and 75 (22%) in the dacarbazine group.  The hazard ratio (HR) for death 
was 0.37 (95% confidence interval [CI] 0.26 to 0.55).  Kaplan Meier estimates for survival 
curves were not possible at the time of the interim analysis as there was an inadequate number 
of patients in follow-up beyond seven months.  PFS was evaluable in 549 patients and there 
were 104 versus 182 events in the vemurafenib and dacarbazine groups respectively.  The HR 
for progression was 0.26 (95% CI 0.20 to 0.33) and the estimated median PFS was 5.3 months 
versus 1.6 months respectively.  Overall survival and PFS in all pre-specified subgroups were 
significantly improved for vemurafenib over dacarbazine.  
 
For the secondary endpoint of best overall response, there were 439 evaluable patients.  In the 
vemurafenib group, 48% (106/219) had a confirmed response (two had a complete response 
and 104 had a partial response) versus 5.5% (12/220) in the dacarbazine group (all partial 
responses).  The median time to response was 1.45 months for vemurafenib versus 2.7 months 
for dacarbazine. There were no differences between groups for quality of life measures that 
included Functional Assessment of Cancer Therapy-Melanoma (FACT-M), pain score measured 
on a visual analogue scale and physician’s assessment of global performance.  
 
Updated survival analysis data are available; however, the numbers of patients who had 
crossed over from dacarbazine to vemurafenib at the March 2011, October 2011 and February 
2012 cut-off dates were 50 (15%), 81 (24%) and 83 (25%) respectively.4  At the March 2011 cut-
off date, the HR for overall survival was 0.44 (95% CI 0.33 to 0.59) with censoring at time of 
cross over.4   At the October 2011 cut-off date, the HR for overall survival was 0.62 (95% CI 0.49 
to 0.77) with censoring at time of cross over4 and the median overall survival was 13.2 months 
versus 9.6 months.2  In the February 2012 analysis, which was post-hoc, the HR for overall 
survival was 0.70 (95% CI 0.57 to 0.87) with censoring at time of cross over and the median 
overall survival was 13.6 months versus 9.7 months.5 
 
Updated data from the February 2012 cut-off indicate that, in analyses where patients were 
censored at crossover, PFS was significantly greater with vemurafenib, HR 0.38 (95% CI: 0.32 
to 0.46), p<0.001, and median PFS in the respective vemurafenib and dacarbazine groups was 
6.9 and 1.6 months. Also, objective response rate in the vemurafenib group was 57% (5.6% 
complete response and 51% partial response) and in the dacarbazine group was 8.6% (1.2% 
complete response and 7.4% partial response).5  
 
 A supportive phase II study was conducted in 132 previously-treated BRAF V600-mutated 
metastatic melanoma patients who received vemurafenib 960mg orally twice daily until the 
development of unacceptable toxicity or disease progression.6  Patients were required to have 
received at least one prior systemic therapy for advanced disease (including interleukin-2 or 
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standard chemotherapy regimens), an ECOG PS of 0 or 1, brain metastases controlled for at 
least 3 months following local therapy, no other invasive malignancy within 5 years and 
adequate haematologic, hepatic, and renal function.  The primary endpoint, overall response 
rate assessed by a blinded independent review committee, was 53% (70/132), of which eight 
patients had a complete response and 62 had a partial response.  The median response 
duration was 6.7 months (95% CI 5.5 to 9.6), median PFS was 6.8 months (95% CI 5.6 to 7.6) 
and median overall survival was 15.9 months (95% CI 11.6 to 18.3). 
 

Summary of evidence on comparative safety 

 
The most common adverse events occurring in higher frequency in the vemurafenib group were 
cutaneous events (rash, photosensitivity reaction, alopecia and pruritus) and arthralgia.  
Nausea, vomiting and neutropenia were more common in the dacarbazine group and similar 
proportions of patients in each group reported fatigue.  A total of 61 patients (18%) in the 
vemurafenib group developed cutaneous squamous cell carcinoma, keratoacanthoma or both 
and all were treated by simple excision.1 
 
Adverse events that led to dose modification or interruption occurred in 38% (129/336) of 
vemurafenib patients and 16% (44/282) of dacarbazine patients.3 The proportion of patients 
reporting a grade 3 or higher adverse event was 50% (168/336) for vemurafenib versus 30% 
(86/282) for dacarbazine. Serious adverse events occurred in 33% (110/336) versus 16% 
(45/282) of patients respectively and treatment-related serious adverse events in 26% (88/336) 
versus 5.3% (15/282) of patients respectively. Two deaths in the vemurafenib group were 
considered to be related to adverse events versus one death in the dacarbazine group.2 

 

Updated safety data from February 2012 cut-off indicate that the incidences of selected adverse 
events in the vemurafenib and dacarbazine groups respectively were: arthralgia 56% and 4%; 
rash 41% and 2%; fatigue 46% and 35%; photosensitivity 41% and 5%; elevated LFTS 26% 
and 6%; nausea 38% and 45%; neutropenia 12% and <1%.  Also, in the vemurafenib group, the 
incidence of cutaneous squamous cell carcinoma was 19%, keratoacanthoma was 11% and 
skin papilloma was 28%, compared with <1% for each of these in the dacarbazine group. New 
primary melanoma was reported in eight patients in the vemurafenib group.5  
 
Roche issued a letter in August 2013 warning of risk of progression of malignancies associated 
with RAS mutation and indicating that vemurafenib should be used with caution in patients with 
prior or concurrent cancers associated with RAS mutation.  The letter also warned that cases of 
drug rash with eosinophilia and systemic symptoms (DRESS syndrome) have been reported 
with vemurafenib and that patients who develop this should discontinue the drug permanently. It 
notes that Roche is working closely with health authorities to update the product information.7    
 

Summary of clinical effectiveness issues 

 
Patients with advanced melanoma have a poor prognosis, with a median survival of 
approximately seven months.  They tend to be relatively young, with a median age at diagnosis 
of 57 years, and are often fit enough to receive further treatment. Vemurafenib is the first oral 
tyrosine kinase inhibitor to be licensed for use in melanoma. It is a targeted treatment, licensed 
for use as monotherapy in adult patients with BRAF V600 mutation-positive unresectable or 
metastatic melanoma.  The submitting company has requested that SMC considers this product 
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when positioned for use in the first-line treatment of BRAF V600 mutation-positive melanoma. 
The pivotal study has demonstrated a significant improvement for the co-primary endpoints of 
overall survival and PFS for vemurafenib relative to dacarbazine in this patient group.  At the 
most recent cut-off (February 2012), a survival advantage of 3.9 months was shown for 
vemurafenib.  
 
The pivotal study has some limitations.  A larger proportion of randomised patients in the 
dacarbazine (14%) than vemurafenib (<1%) group did not receive treatment (mainly due to 
withdrawal of consent) and this may have biased outcomes.  Long-term survival analysis will 
have limitations due to cross-over from the dacarbazine group.  In addition, the dacarbazine 
dose used in the pivotal study is different from the licensed dose, although experts consulted by 
SMC have confirmed that the dacarbazine dose most commonly prescribed in practice is that 
used in the pivotal study.   
 
The BRAF gene is overactive in approximately 50% of melanomas and before treatment is 
commenced the BRAF V600 mutation-positive tumour status of the patient needs to be 
confirmed by a validated test.  The submitting company has indicated that it will provide a free of 
charge testing service through three Roche Collaboration Laboratories until testing is 
established in NHS practice.  
 
SMC clinical experts have advised that there is significant unmet need in the treatment of 
metastatic melanoma. The current first-line therapy recommended in clinical guidelines, 
dacarbazine, is considered to be poorly effective. 
 
Vemurafenib is administered orally twice daily with specific administration instructions that 
require doses to be approximately 12 hours apart and each dose to be taken in the same 
manner i.e. either with or without a meal. Dacarbazine is administered as an intravenous 
infusion on day one of a three week cycle. The oral administration regimen for vemurafenib may 
have advantages over intravenous dacarbazine both for the patient and in terms of service 
delivery. 
 

Summary of comparative health economic evidence 

 
The company submitted a cost-utility analysis comparing vemurafenib with dacarbazine for the 
first-line treatment of adult patients with BRAF V600 mutation-positive unresectable or 
metastatic melanoma.  A partitioned survival model was used consisting of three health states: 
PFS, progressed disease (PD) and death. The analysis was conducted over a 40-year time 
horizon with patients assumed to be aged 54 years at the start of the model.  
 
The main source of clinical data was the February 2012 analysis of the BRIM3 study.  However, 
this analysis was confounded by a large proportion of patients in the dacarbazine arm (34%) 
having crossed over to receive a BRAF inhibitor, with most patients (25%) receiving 
vemurafenib. In order to adjust for crossover, the company used external data to proxy a 
crossover un-confounded control arm. A systematic review of recent melanoma studies was 
undertaken which identified four melanoma studies where dacarbazine monotherapy was used 
as the control arm. The overall survival data from these studies were compared with the 
dacarbazine arm from the BRIM3 study and, based on visual inspection of the curves, one study 
was selected for inclusion in the model as it appeared to closely match the un-confounded 
earlier data cuts from BRIM3.  Beyond the trial period, it was assumed that the treatment effect 
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of vemurafenib would extend to 14 months and after this a combination of published studies and 
registry data were used to provide information for the later extrapolation phases in the model. 
 
The utility values were based on a published study where standard gamble was used to elicit 
utility values from members of the public in the UK. In the PFS health state, responders were 
assumed to have a utility value of 0.85 and patients with stable disease had a utility value of 
0.77.  In the PD health state, patients were initially assigned a utility value of 0.56; however, this 
was assumed to increase to age-adjusted general population utility values (0.73, 0.78 and 0.8 
depending on age) for patients still alive in the PD health state after 5 years.  
 
The resource use estimates for the PFS and PD health states were taken from the National 
Institute of Health and Care Excellence (NICE) ipilimumab and vemurafenib technology 
appraisals.  For patients surviving beyond 5 years in the PD health state, the cost of one CT 
scan per year was the only cost included.  The cost of BRAF mutation testing was also included 
in the model.  Based on a cost of £95 per test and assuming a mutation rate of 48%, the test 
cost per mutation positive patient was estimated to be £197.92.  
 
A patient access scheme (PAS) was submitted by the company and assessed by the Patient 
Access Scheme Assessment Group (PASAG) as acceptable for implementation in NHS 
Scotland.  With the PAS, the cost per QALY was estimated to be £39,617 based on an 
incremental cost of £41,132 and a QALY gain of 1.038. 
 
The following limitations were noted: 
 

 Updated clinical data were used in the economic analysis but these data were 
confounded due to high levels of crossover. The method used to adjust for crossover 
involved modelling an un-confounded control arm of the pivotal study by using an 
external data source.  Using the rank-preserving structural failure time (RPSFT) method 
resulted in the cost per QALY increasing to £46k with the PAS.  However, the company 
argued that the assumptions which underpin the RPSFT method do not apply to the 
pivotal study data and therefore an alternative approach was used.   

 The appropriateness of using one study to proxy an un-confounded control arm in the 
model is open to challenge.  Firstly, the study was selected on the basis that the overall 
survival curves looked similar, but it is not clear how comparable the patients are to 
patients in the pivotal study.  Secondly, as four relevant studies were identified in the 
literature search it may have been more appropriate to conduct a meta-analysis of these 
studies to use in the model instead of selecting only one study. To address this issue, 
the company subsequently provided an analysis based on a simple weighted average of 
the four studies which resulted in a cost per QALY which was similar to the base case.  

 The method used to extrapolate overall survival involved a number of steps and 
assumptions which increased uncertainty in the model.  While the model appears a 
reasonable fit to the trial data and registry information, the assumption that the benefit 
from vemurafenib treatment is extended to 14 months and then maintained over the 40 
year time horizon is uncertain. However, reducing the time horizon to 20 years resulted 
in only a marginal increase in the cost per QALY. 

 The changes made in this resubmission have resulted in an increase in both the 
incremental QALY gained and the incremental cost with vemurafenib.  While an increase 
in the QALY gained is understandable given the improved PFS and OS study results, it 
is surprising that this has resulted in an increase from 0.665 to 1.038.  The company 
subsequently provided additional information which showed the increase in QALY gain is 
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driven largely by the updated PFS and OS data and the approach used to model the 
dacarbazine arm.  

 Patients surviving in the progressed disease health state beyond 5 years are assumed 
to experience an increase in their quality of life to that of the general population. This 
results in patients aged <75 having a utility value which is higher than patients in the 
PFS health state with stable disease.  Sensitivity analysis was subsequently provided 
which showed that the results were not overly sensitive to changes in the PD utility 
values. 

 
SMC considered the likely range of cost-effectiveness ratios for vemurafenib with the application 
of the PAS and the remaining uncertainties in the economic case. The committee considered 
the benefits of vemurafenib in the context of the SMC decision modifiers and agreed that the 
criteria for a substantial improvement in life expectancy, improvement in quality of life, and the 
absence of other options of proven benefit for the disease in question were satisfied. Although 
there were some limitations in the economic analysis, the committee agreed that the relatively 
high cost per QALY was acceptable given the expected benefits of the treatment and in the 
context of the decision modifiers.  
 
Other data were also assessed but remain commercially confidential.* 
 

Summary of patient and public involvement 

 
Patient Interest Group Submissions were received from: 

 Melanoma Action & Support  (MASScot) 

 Karen Clifford Skin Cancer Charity (Skcin) 
 

Additional information: guidelines and protocols 

 
The British Association of Dermatology issued revised UK consensus guidelines for the 
management of cutaneous melanoma in 2010.  No chemotherapy has been shown to provide a 
survival benefit in patients with advanced melanoma.  Dacarbazine is recommended as the 
standard treatment option outside of clinical studies, although it is acknowledged that the 
benefits are limited.8 

 
SIGN published guideline number 72; Cutaneous Melanoma in July 2003 and updated in 
February 2004. The guideline includes the following recommendations:1 

 Dacarbazine (DTIC) is the standard single agent of choice in stage IV melanoma 

 Multiple drug regimens (e.g. with tamoxifen and interferon alpha) do not improve survival 
compared to single agent DTIC and are not recommended outside clinical trials 
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Additional information: comparators 

 
Dacarbazine is licensed for first-line treatment of melanoma and ipilimumab is licensed for use 
in patients who have received prior therapy.  
 

Cost of relevant comparators 

 
Drug Dose Regimen Cost per 3 week 

cycle(£) 

Vemurafenib 960mg orally twice daily continuously  5,250 
Ipilimumab 3mg/kg by intravenous infusion every three weeks 

for four doses 
18,750 

Dacarbazine 
(licensed dose) 

200 to 250mg/m²/day as an intravenous 
injection/infusion for 5 days every 3 weeks  

72 to 83 

Dacarbazine 
(dose used in pivotal 
study) 

1,000mg/m² as an intravenous infusion on day one 
of a three week cycle 

61 

Dacarbazine 
(licensed dose) 

850mg/m² as an intravenous infusion on day one of 
a three week cycle 

53 

Doses are for general comparison and do not imply therapeutic equivalence. Doses are for general 
comparison and do not imply therapeutic equivalence. Costs from MIMs (August 2013) and BNF No. 65 
(March 2013). Doses based on 1.8m

2
 body surface area or a body weight of 70kg. Costs do not take any 

patient access schemes into consideration. Costs for a three week period are provided. However, 
vemurafenib is administered continuously, ipilimumab is administered for a total of four, three-weekly 
cycles and dacarbazine is administered as three-weekly cycles.  In the pivotal vemurafenib study the 
median duration of treatment was 3.1 months for vemurafenib and 0.76 months for dacarbazine. 

2  
 

 

Additional information: budget impact 

 
The submitting company estimated the population eligible for treatment to be 79 in year 1 rising 
to 81 in year 5, with an estimated uptake rate of 10% in year 1 and 50% in year 5. 
 
With PAS: The gross impact on the medicines budget was estimated to be £330k in year 1 and 
£1.69m in year 5.  As other drugs were assumed to be displaced, the net medicines budget 
impact is assumed to be £327k and £1.68m in years 1 and 5 respectively. 
 
Other data were also assessed but remain commercially confidential.*
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This assessment is based on data submitted by the applicant company up to and including 11 
October 2013. 
 
*Agreement between the Association of the British Pharmaceutical Industry (ABPI) and the 
SMC on guidelines for the release of company data into the public domain during a health 
technology appraisal: 
http://www.scottishmedicines.org.uk/About_SMC/Policy_Statements/Policy_Statements 
 
Drug prices are those available at the time the papers were issued to SMC for consideration. 
SMC is aware that for some hospital-only products national or local contracts may be in place 
for comparator products that can significantly reduce the acquisition cost to Health Boards. 
These contract prices are commercial in confidence and cannot be put in the public domain, 
including via the SMC Detailed Advice Document. Area Drug and Therapeutics Committees and 
NHS Boards are therefore asked to consider contract pricing when reviewing advice on 
medicines accepted by SMC. 
 
Patient access schemes: A patient access scheme is a scheme proposed by a pharmaceutical 
company in order to improve the cost-effectiveness of a drug and enable patients to receive 

http://www.sign.org/
http://www.emea.europa.eu/
http://emc.medicines.org.uk/
http://www.scottishmedicines.org.uk/About_SMC/Policy_Statements/Policy_Statements
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access to cost-effective innovative medicines. A Patient Access Scheme Assessment Group 
(PASAG, established under the auspices of NHS National Services Scotland reviews and 
advises NHS Scotland on the feasibility of proposed schemes for implementation. The PASAG 
operates separately from SMC in order to maintain the integrity and independence of the 
assessment process of the SMC. When SMC accepts a medicine for use in NHS Scotland on 
the basis of a patient access scheme that has been considered feasible by PASAG, a set of 
guidance notes on the operation of the scheme will be circulated to Area Drug and Therapeutics 
Committees and NHS Boards prior to publication of SMC advice. 
 
Advice context: 
 
No part of this advice may be used without the whole of the advice being quoted in full.  
 
This advice represents the view of the Scottish Medicines Consortium and was arrived at after 
careful consideration and evaluation of the available evidence. It is provided to inform the 
considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 
determining medicines for local use or local formulary inclusion. This advice does not override 
the individual responsibility of health professionals to make decisions in the exercise of their 
clinical judgement in the circumstances of the individual patient, in consultation with the patient 
and/or guardian or carer. 
 
 


