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Resubmission  
 
crizotinib, 200mg and 250mg, hard capsule (Xalkori®)   SMC No.(865/13) 
Pfizer Ltd. 
 
06 September 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 
NHS Scotland.  The advice is summarised as follows: 
 
ADVICE: following a resubmission 
 
crizotinib (Xalkori®) is accepted for use within NHS Scotland. 
 
Indication under review: treatment of adults with previously treated anaplastic lymphoma 
kinase (ALK)-positive advanced non-small cell lung cancer (NSCLC). 
 
In a phase III clinical study in patients with previously treated anaplastic lymphoma kinase 
(ALK)-positive advanced NSCLC, crizotinib significantly increased progression-free survival 
compared with standard chemotherapy. 
 
This SMC advice takes account of the benefits of a Patient Access Scheme (PAS) that 
improves the cost-effectiveness of crizotinib. 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 
Treatment of adults with previously treated anaplastic lymphoma kinase (ALK)-positive 
advanced non-small cell lung cancer (NSCLC). 
 
Dosing Information 
An accurate and validated ALK assay is necessary for the selection of patients for treatment 
with crizotinib.1 

 

Crizotinib 250mg twice daily taken continuously.  Treatment should be continued until disease 
progression or unacceptable toxicity.  Prolongation of treatment after objective disease 
progression in selected patients may be considered on an individual basis, but no additional 
benefit has been demonstrated. 
 
Dose interruption and/or dose adjustment may be required based on individual safety and 
tolerability.1 

 

Treatment with crizotinib should be initiated and supervised by a physician experienced in the 
use of anticancer medicinal products.1 

 
Product availability date 
12 November 2012 
 

 
Summary of evidence on comparative efficacy 

 
Crizotinib is a new targeted therapy licensed for the treatment of anaplastic lymphoma kinase 
(ALK)-positive advanced non-small cell lung cancer (NSCLC) in patients who have previously 
received treatment for NSCLC.  It is an inhibitor of ALK tyrosine kinase that acts in selected 
patients with NSCLC who have this genetic translocation.  It is estimated that approximately 5% 
of patients with NSCLC have this translocation, which is associated with younger age, never 
smokers and adenocarcinomas.2 An accurate and validated ALK assay is necessary to select 
eligible patients.1  

The clinical evidence derives from one phase III, open label, controlled clinical study (PROFILE 
1007)3,4 to evaluate the efficacy and safety of crizotinib compared with standard chemotherapy 
(either docetaxel or pemetrexed) in patients with ALK-positive NSCLC who had received one 
prior platinum-based chemotherapy regimen.  Patients were aged ≥18 years with stage IIIB or 
IV NSCLC, which was positive for translocation or inversion events involving the ALK gene 
locus as determined by fluorescence in situ hybridisation (FISH) testing.  Patients were 
randomised to receive oral crizotinib 250mg twice daily (n=173) or standard chemotherapy 
(n=174) with either intravenous docetaxel 75mg/m2 (n=72) or intravenous pemetrexed 
500mg/m2 (n=99) on day 1 of a 21-day cycle.  (Note that number of patients receiving 
pemetrexed and docetaxel does not sum to the number receiving chemotherapy, as three 
patients who received pemetrexed or docetaxel were excluded from the ‘as treated’ population 
used in the pemetrexed and docetaxel subgroup analysis).  Pemetrexed was considered the 
first chemotherapy option unless it had been used first-line or the patient’s tumour had 
squamous histology.5 Cross-over between the treatment groups was permitted on disease 
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progression.  The primary endpoint was progression-free survival (PFS) assessed by 
independent radiologic review, based on the Response Evaluation in Solid Tumours (RECIST) 
criteria (version 1.1), analysed in the full analysis population (all randomised patients) and 
summarised using the Kaplan-Meier method.  After a median follow-up of 12 months, median 
PFS was 7.7 months in the crizotinib group, and 3.0 months in the standard chemotherapy 
group (hazard ratio [HR]: 0.49; 95% confidence interval [CI]: 0.37 to 0.64).  In the ‘as treated’ 
population, PFS was 7.7 months for crizotinib (n=172) compared with 2.6 months for docetaxel 
(n=72), HR: 0.30 (95% CI: 0.21 to 0.43), and 4.2 months for pemetrexed (n=99), HR 0.59 (95% 
CI: 0.43 to 0.80). 
 
Secondary outcomes included objective response rate (ORR) and overall survival (OS).  The 
ORR was 65% in the crizotinib group and 20% in the standard chemotherapy group (ORR ratio: 
3.4; 95% CI: 2.5 to 4.7).  OS data are not yet mature and are potentially confounded by the high 
proportion of cross over between the treatment groups.  At the time of the interim analysis, after 
40% of patients had died, median OS was 20.3 months in the crizotinib group and 22.8 months 
in the standard chemotherapy group (HR: 1.02; 95% CI: 0.68 to 1.54). 

Quality of life was assessed using the EQ-5D questionnaire, which is used to assess quality of 
life in many disease areas, and two European Organisation for Research and Treatment of 
Cancer (EORTC) questionnaires: EORTC QLQ-LC13, which captures disease-specific lung 
cancer symptoms and EORTC QLQ-C30, which measures the quality of life of cancer patients.  
The median time to deterioration (TTD) in patient-reported chest pain, dyspnoea or cough as a 
composite endpoint was significantly longer in the crizotinib arm (5.6 months) than in the 
standard chemotherapy arm (1.4 months), HR: 0.54 (95%CI: 0.40 to 0.71).4 

 
A phase II study (PROFILE 1005)6 enrolled patients with ALK-positive advanced NSCLC who 
were randomised to the control arm of study PROFILE 1007 and discontinued treatment due to 
RECIST-defined progression of disease as defined by independent radiology review, or were 
ineligible for PROFILE 1007 due to having >1 chemotherapy regimen for advanced NSCLC.  All 
patients received crizotinib 250mg twice daily on a continuous basis until disease progression or 
unacceptable adverse events.  The primary outcome was ORR, defined as the proportion of 
patients with a confirmed complete response or partial response, according to RECIST criteria.  
At the time of the data-cut-off (February 1, 2011), there were 259 patients in the response-
evaluable mature population.  Four patients (1.5%) had a complete response and 151 patients 
(58%) had a partial response.  Of those patients who responded (n=155), 71% (n=110) had a 
response within the first 8 weeks of treatment.  The median time to response was 6.1 weeks 
(range: 4.9 to 49.1) and the Kaplan-Meier estimate of median duration of response was 45.6 
weeks (95% CI: 35.3 to 53.6).  

In a phase I study (PROFILE 1001) in patients (n=143) with ALK-positive NSCLC, which 
included some patients who had not received prior chemotherapy, the ORR was 61%.7 

Summary of evidence on comparative safety 
 
The most commonly reported adverse reactions from single-arm studies (>20%) were vision 
disorder, nausea, vomiting, diarrhoea, oedema, constipation and fatigue.  The most common 
grade 3 or 4 adverse reactions (>3%) were increased alanine transaminase and neutropenia.1 
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In the phase III study, adverse events of any grade that occurred more frequently in patients 
who received crizotinib (n=172) than standard chemotherapy (n=171) included diarrhoea (60%  
versus 19%), vision disorder (60% versus 9%), nausea (55% versus 37%), vomiting (47%  
versus 18%), constipation (42% versus 23%), elevated transaminases (38% versus 15%), 
oedema (31%  versus 16%), dizziness (22% versus 8%).3,5 

 
Adverse events of grade 3 or 4 that occurred more frequently in patients taking crizotinib 
(n=172) than standard chemotherapy (n=171) included elevated transaminases (16% versus 
2%), pulmonary embolism (5% versus 2%), dyspnoea (4% versus 3%), pneumonia (4% versus 
2%), hypokalaemia (4% versus 0%) and electrocardiogram QTc prolonged (4% versus 0 %).3,5 

Rare, life-threatening treatment-related events include drug-induced hepatotoxicity, pneumonitis 
and prolongation of the QT interval.1 

Crizotinib is an inhibitor of CYP3A4 and CYP2B6.  There is a potential for drug-drug interactions 
with inhibitors or inducers of CYP3A4 or drugs metabolised by CYP2B6.1 

 
Summary of clinical effectiveness issues 

 
Crizotinib is a new targeted therapy for NSCLC, which acts as a selective small-molecule 
inhibitor of the ALK receptor tyrosine kinase and its oncogenic variants (i.e. ALK fusion events 
and selected ALK mutations).  It is the first licensed treatment to target ALK gene translocation.  
An accurate and validated ALK assay is necessary for the selection of eligible patients.1 
Crizotinib is administered orally. 

The clinical evidence derived principally from one well-conducted phase III clinical study in 
patients with advanced NSCLC who had received one prior chemotherapy regimen and tested 
positive for the ALK-translocation by fluorescence in situ hybridisation (FISH). Crizotinib 
significantly improved progression-free survival by 4.7 months compared with standard 
chemotherapy with either docetaxel or pemetrexed.  In sub-group analyses (in the as treated 
population), PFS was increased by 5.1 months when compared with docetaxel and 3.5 months 
when compared with pemetrexed.  Two supportive single-arm studies in patients with ALK-
positive, advanced NSCLC demonstrated objective response rates (ORR) of 60%6 and 61%7, 
although the latter study included some patients who had not received any prior chemotherapy. 

There was no significant difference in overall survival in the phase III study, although these data 
are immature and are potentially confounded by the high proportion of cross over between the 
treatment groups (62% of chemotherapy patients had crossed over to crizotinib at the time of 
the interim analysis).3,5 In the company’s submission to SMC, two statistical methods of 
adjusting for cross-over were presented for the analysis of overall survival. 

Crizotinib was granted a conditional marketing authorisation (MA) by the European Medicines 
Agency (EMA).  A conditional MA is granted to allow early access to a medicine that fulfils an 
unmet medical need, subject to specific obligations of the MA holder.  Further efficacy and 
safety analyses from the phase III clinical study have been requested by the EMA, including 
analysis of outcome on post-progression treatment, efficacy data according to race and a review 
of severe hepatic disorders from all three clinical studies. 

The proportion of patients with ALK-positive NSCLC is small and has been estimated to be 
~5%. Forty-five percent of patients in the phase III study were Asian, which may limit the 
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generalisability of the study to Scottish patients.  It is possible that the high proportion of Asian 
patients reflects differences in the incidence of ALK-positive NSCLC between ethnic groups.8 
The EMA commented that results of previous studies indicate a higher response rate in the 
Asian population.5 The proportion of ALK-positive NSCLC in the Scottish population is 
uncertain, however estimates of 3 to 5% have been found in non-selected NSCLC patients.11 

In the phase III study, patients had the option to continue treatment beyond progression at the 
discretion of the investigator if the patient was perceived to be experiencing clinical benefit.  The 
extent to which treatment post-progression might occur in practice is unclear. 

Current treatment options for patients with ALK-positive NSCLC include standard systemic 
therapy.  SMC clinical experts noted that around 70% of patients are not fit for chemotherapy, 
either first or second line, indicating an unmet need. The introduction of crizotinib would require 
patients to be tested for the ALK translocation, which may have resource and planning 
implications for the service.   

A fixed effects Bayesian mixed treatment comparison (MTC), which incorporated four studies, 
was conducted in order to compare overall survival of crizotinib versus best supportive care 
(BSC) in the treatment of NSCLC.  The use of Inverse Probability of Treatment and Censoring 
Weighted (IPTCW) approach to adjust for cross-over in the crizotinib study was used in the 
base case. The results of the MTC suggest a statistically significant effect of crizotinib compared 
to BSC for overall survival. This was supported by some but not all the sensitivity analyses.  
Crizotinib was ranked as being the most effective in the base case and in all sensitivity 
analyses.  Limitations of the MTC include the small number of studies included and the fact that 
the BSC study was conducted 10 years previously.  In addition, the results of the MTC may not 
be generalisable to the population of interest as studies of non-ALK positive NSCLC patients 
were included (to enable the formation of a connected network between crizotinib and best 
supportive care).  The use of rank preserving structural failure time (RPSFT) approach to adjust 
for cross-over may be a more realistic model and resulted in a non significant difference 
between crizotinib and BSC. 

Summary of comparative health economic evidence 

The company submitted a cost-utility analysis comparing crizotinib to docetaxel and to BSC.  In 
a scenario analysis, crizotinib was compared to either docetaxel or pemetrexed as a pooled 
treatment option, reflecting the main clinical study.  The comparison with docetaxel may be of 
most interest as it is the active treatment comparator SMC clinical experts most frequently 
mentioned as used as second line (although there is not a very clear treatment pathway).  In 
addition, a comparison with the weighted average of two treatments is difficult to interpret.  
However, the comparison with BSC may also be of interest as a substantial number of patients 
do not currently receive second line treatment. 

A Markov model was used with the health states of disease before progression, disease after 
progression, and dead; the time horizon was 15 years on the basis that this exceeded the life 
expectancy for most patients.   

Clinical data for crizotinib were taken from the main clinical study, with longer-term data from 
Phase 2 studies being used to increase the sample size.  Docetaxel data were taken from the 
main clinical study.  An indirect treatment comparison was also carried out to allow the 
comparison between crizotinib and BSC. 
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Utility data were taken from EQ-5D data from the main clinical study where available; values 
were assigned to patients on BSC based on assumptions.  The values depended on the 
treatment received while in a health state.   

Resource use included estimates of the costs of medicine and administration, as well as the 
costs of ALK testing; the cost of a FISH test was assumed to be £113.  Costs were also 
included for routine care of NSCLC before and after progression. 

Compared to docetaxel, the cost per quality adjusted life year (QALY) gained for crizotinib was 
£42,295, based on an estimated net cost of £40,954 and a QALY gain of 0.97 (from 0.98 
QALYs with docetaxel to 1.95 QALYs with crizotinib). 

Compared to best supportive care, the cost per QALY was £36,691, based on an estimated net 
cost of £49,806 and a QALY gain of 1.36 (from 0.59 QALYs with BSC to 1.95 QALYs with 
crizotinib). 
 
A patient access scheme was submitted by the company and assessed by the Patient Access 
Scheme Assessment Group (PASAG) as acceptable for implementation in NHS Scotland.  
Under the PAS, a discount is offered on the price of the medicine. SMC would wish to present 
the with-PAS cost-effectiveness estimates that informed the SMC decision.  However owing to 
commercial in confidence concerns regarding the PAS, SMC is unable to publish these results. 
As such, only the without-PAS figures can be presented. 

In deterministic sensitivity analyses, the most important factor was the hazard ratio for overall 
survival. In the comparison with docetaxel, using the upper confidence interval for the OS HR 
resulted in a cost per QALY of £231,905.  Utilities, costs of managing the disease, cost of 
testing and the prevalence of ALK were all included but were less important.  Sensitivity 
analysis showed changing the horizon to 10 or 20 years made little difference to the results. 

The scenario analysis revealed several other important issues: 
• Adjustment for crossover. The company’s preferred method gave a cost per QALY 

versus docetaxel of £42k but the other methods gave a cost per QALY of between £49k 
and £56k. 

• Treatment duration for crizotinib.  In the base case, this was assumed to be until the 
progression of disease but, in the main clinical study, the duration of treatment 
sometimes continued beyond progression.  When the duration of treatment from the trial 
was used, the cost per QALY versus docetaxel rose to £64k. 

The results of the probabilistic sensitivity analysis were presented graphically: versus docetaxel 
there appeared to be a roughly 10% chance that crizotinib would be cost-effective at the £30k 
per QALY level. 

There were several potential weaknesses: 

• The modelling used an uncontrolled study of crizotinib to supplement OS data from the 
main clinical study when extrapolating to predict longer-term survival – it was not clear 
whether this introduced bias.   

• Various methods were considered for adjustment for crossover, and while there is 
ongoing debate as to the relative merits of different approaches, the economics results 
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were very sensitive to which one was selected.  Statistical advice received by the SMC 
indicated that the rank preserving structural failure test method (RPSFT) may be an 
appropriate choice in the circumstances and this resulted in the cost per QALY versus 
docetaxel increasing to £56k (and £41k versus BSC).    The difference in OS with the 
RPSFT applied was not statistically significant (HR for OS with RPSFT of 0.83, 95% CI 
0.36, 1.35). 

• Evidence from clinical experts consulted by SMC suggests some testing for the ALK 
translocation is going on in Scotland already and the submitting company was asked to 
provide a sensitivity analysis that assumed there were no additional costs of testing.  
However, this reduced the cost per QALY by less than £1,000. 

• The comparison with BSC through an indirect comparison is flawed because patients in 
the main clinical study of crizotinib were candidates for active therapy.  It was not clear 
that comparing these patients with those who would currently receive BSC, possibly 
because they are less fit, is valid.  

 
SMC considered the likely range of cost-effectiveness ratios for crizotinib in this setting and the 
remaining uncertainties in the economic case. The committee considered the benefits of 
crizotinib in the context of the SMC decision modifiers and agreed that the criteria for a 
substantial improvement in quality of life and absence of other therapeutic options of proven 
benefit in the patient population targeted in the submission 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 

 
A Patient Interest Group Submission was received from The Roy Castle Lung Cancer 
Foundation 

 
Additional information: guidelines and protocols 

 
SIGN Guideline 80: Management of patients with lung cancer8 was published in 2005 and is 
currently undergoing review. Patients with advanced (stage IIIB and IV) non-small cell lung 
cancer who are not suitable for curative resection or radical radiotherapy and who are fit enough 
to receive it should be offered chemotherapy with a platinum-based doublet regimen.  Second-
line treatment with docetaxel should be considered in patients with advanced NSCLC with good 
performance status. 
 
The National Institute for Health and Clinical Excellence (NICE) published clinical guideline no. 
121: Lung Cancer in April 2011.9 It recommends that chemotherapy should be offered to 
patients with stage III or IV NSCLC and good performance status.  Chemotherapy should be a 
combination of a single third-generation drug (docetaxel, gemcitabine, paclitaxel or vinorelbine) 
plus a platinum drug. Either carboplatin or cisplatin may be administered, taking into account 
toxicities, efficacy and convenience.  Patients who are unable to tolerate a platinum combination 
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may be offered single-agent chemotherapy with a third-generation drug. Docetaxel 
monotherapy should be considered if second-line treatment is appropriate for patients with 
locally advanced or metastatic NSCLC in whom relapse has occurred after previous 
chemotherapy. 
 
Additional information: comparators 

 
Docetaxel, pemetrexed, best supportive care.  ALK and epidermal growth factor receptor 
(EGFR) mutations tend to be mutually exclusive, therefore patients with ALK-positive NSCLC 
would not be candidates for EGFR targeted therapy such as erlotinib. 
 
Cost of relevant comparators 

 
Drug Dose Regimen Cost per 21-

day cycle (£) 
Cost per 
course (£)* 

Crizotinib 250mg orally twice daily 3,282 13,129 
Docetaxel 75mg/m2 intravenously every 3 weeks 1,023 4,092 
Pemetrexed 500mg/m2 intravenously every 3 weeks 1,440 5,760 
    

Doses are for general comparison and do not imply therapeutic equivalence. Costs from MIMS online, 
accessed 03 September 2013. Doses calculated based on body surface area 1.8m2.*Costs for 
intravenous drugs are based on full vials and not the volume administered. Cost per course assumes 4 
cycles. The median number of cycles of crizotinib in the phase III study was 11, which gives a cost per 
course of £36,102. 
 

Additional information: budget impact 
 
The submitting company estimated the population eligible for treatment to be 84 in Year 1 and 
83 in Year 5, with an estimated uptake rate of 80% in year 1 and 90% in year 5. 
 
Without PAS the gross impact on the medicines budget was estimated to be £3.018m in year 1 
and £3.354m in year 5.  As other drugs were assumed to be displaced, the net medicines 
budget impact is expected to be £2.779m in year 1 and £3.087m in year 5.  
 
All figures relate only to the medicines budget impact and therefore do not include the costs of 
any tests which may be required. The estimates are also calculated using the progression free 
survival estimates as detailed within the submission (9.6 months treatment of crizotinib and 3.9 
months treatment of the displaced medicine). 
 
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 16 
August 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: 
 
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 
access to cost-effective innovative medicines. A Patient Access Scheme Assessment Group 
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(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. 


