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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 2nd resubmission 
 
pemetrexed (Alimta®) is accepted for restricted use within NHS Scotland for monotherapy 
for the second-line treatment of patients with locally advanced or metastatic non-small cell 
lung cancer (NSCLC) other than predominantly squamous cell histology. It is restricted to 
use in patients with good performance status who would otherwise be eligible for treatment 
with docetaxel. 
 
In a retrospective unplanned sub-group analysis of a study comparing pemetrexed with 
another agent used in the second line treatment of NSCLC, treatment with pemetrexed 
resulted in an additional median survival of 1.3 months in patients with a non-squamous 
histology. 
 
 
Overleaf is the detailed advice on this product.  
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New Drugs Committee 
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Indication  
Monotherapy for the second-line treatment of patients with locally advanced or metastatic 
non-small cell lung cancer other than predominantly squamous cell histology. 
 
Dosing information  
Pemetrexed 500 mg/m2 body surface area administered as an intravenous infusion over 10 
minutes on the first day of each 21-day cycle. Co-administration of a corticosteroid, folic acid 
and vitamin B12 is required. 
 
Product availability date  
8 April 2008 
 
 

Summary of evidence on comparative efficacy 
 
Pemetrexed is a multi-targeted anti-cancer anti-folate agent. Its primary mechanism of action 
is to inhibit the enzyme thymidylate synthase (TS), resulting in decreased thymidine 
necessary for pyrimidine synthesis. Pemetrexed also inhibits dihydrofolate reductase and 
glycinamide ribonucleotide formyl transferase, the latter a folate-dependent enzyme involved 
in purine synthesis. 
 
The current resubmission follows a change to the indication; patients with non-squamous cell 
histology only, can now be considered for second line monotherapy with pemetrexed. 
Several studies have shown that quantifying TS mRNA expression is useful in predicting the 
response to chemotherapy in different tumour subtypes. The reduced effect of pemetrexed in 
patients with squamous cell histology may be explained by laboratory studies showing 
increased TS expression in squamous cell NSCLC.  
  
Data supporting the revised indication come from a retrospective sub-group analysis of a 
randomised, open-label, phase III study comparing the efficacy and toxicity of pemetrexed 
and docetaxel in patients with advanced NSCLC previously treated with chemotherapy. 
Patients were aged ≥ 18 years with histological or cytological confirmation of NSCLC with 
locally advanced or metastatic disease (stage III or IV) not amenable to curative therapy. 
Patients had received one prior chemotherapy regimen for advanced NSCLC, had adequate 
organ function and an Eastern Cooperative Oncology Group performance status (PS) of 0 to 
2. Eligible patients were randomised equally to pemetrexed 500 mg/m2 as a 10-minute 
intravenous (IV) infusion or docetaxel 75 mg/m2 as a 1-hour IV infusion, both given on day 1 
of a 21-day cycle. Treatment was repeated until disease progression, unacceptable toxicity 
or until the patient or the investigator requested therapy discontinuation. Both groups 
received oral dexamethasone, and pemetrexed patients also received oral folic acid and 
vitamin B12 injections before and during treatment to reduce toxicities.  
 
The primary objective of the study was to compare overall survival between the two 
treatment groups on an intention-to–treat basis. Non-inferiority would be concluded if the 
upper bound of the 95% confidence intervals (CI) for the hazard ratio (HR) for overall survival 
was <1.11. A total of 571 patients were included in the survival analysis, 283 in the 
pemetrexed arm and 288 in the docetaxel arm. In this whole population the median overall 
survival time for pemetrexed was 8.3 months versus 7.9 months for docetaxel (HR, 0.99; 
95% CI: 0.82 to 1.2) and the criterion for non-inferiority was not met.  A percent retention 
analysis was also prospectively planned as a secondary analysis of the primary endpoint, to 
investigate the hypothesis that pemetrexed retained ≥ 50% of the historical survival benefit of 
docetaxel over best supportive care (BSC) in an indirect comparison based on a trial 
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comparing docetaxel with BSC. Non-inferiority was defined as HR <1.21. The estimate of the 
percentage of survival benefit retained by pemetrexed was 102% with the lower 95% CI 
bound of 52% and was statistically significant (p=0.047). 
 
There were no significant differences found between the two groups in terms of the 
secondary endpoints of progression-free survival (PFS), time to progressive disease, 
duration of response, time to response, or overall response rate. Time to treatment failure 
(2.3 versus 2.1 months) was borderline significantly different in favour of the pemetrexed 
group (p=0.046). 
 
Subgroup analysis of the non-squamous cell population was carried out; a Cox model of 
overall survival (OS) was used to test for a significant treatment-by-histology interaction, and 
subsequent Cox models were used to estimate HRs for OS and PFS. The numbers of 
patients in the non-squamous pemetrexed and docetaxel subgroups were 205 (72%) and 
194 (67%) respectively. The treatment-by-histology interaction was statistically significant, 
indicating that the effects of study treatment on survival varied with histology. Overall survival 
for patients with non-squamous NSCLC treated with pemetrexed was statistically superior to 
docetaxel: median survival 9.3 versus 8.0 months (HR 0.78, 95% CI 0.61 to 1.00, p=0.048).  
 
Other data were also assessed but remain commercially confidential.* 
 

Summary of evidence on comparative safety 
 
In the subgroup analysis alopecia (all grades) was significantly more common in the 
docetaxel group compared to the pemetrexed group (39% [n=74/190] versus 7.2% 
[n=14/193]). In addition haematological toxicities including neutropenia (grade 3/4) and 
febrile neutropenia (grade 3/4) were significantly more common in the docetaxel group (42% 
[n=79/190] and 12% [n=23/190]) compared with pemetrexed group (4.7% [n=9/193] and 
2.6% [n=5/193]). Rates of adverse events in the subgroup were similar to those in the whole 
population. 
 
In the whole population there was a significantly greater incidence of rise in alanine 
transaminase (ALT) with pemetrexed than with docetaxel (7.9% [n=21/265] versus 1.4% 
[n=4/276]). No conclusions could be drawn from these results. Incidences in rise of ALT are 
not available for the subgroups. Treatment related deaths in the whole population were 
attributed to docetaxel and pemetrexed in 5 and 3 patients respectively. 
 

Summary of clinical effectiveness issues 
 
The efficacy data for the indication under review are based on a retrospective subgroup 
analysis of 571 patients who took part in a randomised controlled trial comparing pemetrexed 
with docetaxel. In the non-squamous population (n=399) pemetrexed was superior to 
docetaxel for overall survival. However in the squamous cell population (n=172) docetaxel 
was superior to pemetrexed for overall survival. The robustness of the retrospective 
unplanned subgroup analysis is uncertain. Furthermore, it is noted that for the whole 
population, 47% and 37% of patients in the pemetrexed and docetaxel groups respectively, 
received additional chemotherapy after going off study. Approximately 32% of patients in the 
pemetrexed arm went on to receive docetaxel off-protocol. This group had a median survival 
of 9.5 months compared with a median survival of 11.2 months for patients in the docetaxel 
group who received any other post study chemotherapy.  
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The Scottish Intercollegiate Guideline Network (SIGN) guideline on management of lung 
cancer includes a good practice statement that NSCLC tumours should be subtyped where 
possible. At present cytological and tumour tissue specimens are examined primarily to 
differentiate between small cell lung cancer and NSCLC. According to SMC experts, there 
may occasionally be difficulty in accurately identifying subtypes of NSCLC.  A published 
study has reported that a specific preoperative diagnosis of squamous cell NSCLC can be 
made with 87% accuracy by adhering strictly to criteria for squamous differentiation (keratin, 
intracellular bridges).  
 
Patients receiving treatment with pemetrexed require additional supplements of oral folic acid 
(350 to 1,000 micrograms daily) and vitamin B12 injections (1,000 micrograms 
intramuscularly, once every 3 cycles) to reduce toxicities. However, overall the adverse event 
profile of pemetrexed differs to that of docetaxel and may offer benefits to the patient in terms 
of reduced alopecia and haematological toxicities.  
 

Summary of comparative health economic evidence 
 
The manufacturer submitted a cost-utility analysis, using a Markov model to compare 
pemetrexed and docetaxel for the second-line treatment of patients with NSCLC other than 
predominantly squamous cell histology. The three-year model had four states being stable, 
response, progressive disease and death and spanned a maximum of 6 treatment cycles.  
 
The main clinical data were median survival rates taken from a retrospective subgroup 
analysis of the results of the clinical study of pemetrexed and docetaxel for patients with this 
indication. Medicine costs per cycle assumed a body surface area per patient of 1.7m2 and 
no wastage during administration. The majority of the resource use and associated costs 
were derived by asking clinical experts to devise treatment protocols for the main adverse 
effects and applying NHS Reference Costs unit cost data. The main exception was the cost 
of febrile neutropenia where a value from the literature was used. Utilities values were those 
reported in a study of 100 members of the general public who used a standard gamble 
methodology to value 18 relevant disease states and associated adverse events, including 
alopecia.  
 
The result of the base case was an incremental cost/QALY of £21,926, rising to £24,638 with 
wastage rates included as a cost. If mean survival data are used the incremental cost/QALY 
rises to £23,217. If a maximum of 4 cycles are used the incremental cost/QALY falls to 
£19,416. Sensitivity analyses showed that the result was sensitive to the assumed survival 
advantage of pemetrexed, the relative medicine costs and time horizon.  
 
The key concern with the submission was whether the modelled survival for pemetrexed 
relative to docetaxel was consistent with the mean and median clinical outcomes. However, 
the manufacturer provided several sensitivity analyses to address this concern.  
 

Summary of patient and public involvement 
 
Patient Interest Group Submission:  The Roy Castle Lung Cancer Foundation 
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Additional information: guidelines and protocols 
 
The Scottish Intercollegiate Guidelines Network (SIGN) published guideline number 80: 
Management of patients with lung cancer, in February 2005. The guideline recommends that 
second line chemotherapy with docetaxel 75mg/m2 (three weekly) should be considered for 
stage IIIB/IV NSCLC patients with good performance status. SIGN states that in patients who 
are fit at the time of progression of their advanced NSCLC, second-line treatment with 
docetaxel (75 mg/m2) can improve time to progression, survival and quality of life.  
  
The National Institute for Health and Clinical Excellence (NICE) published guideline number 
24;The diagnosis and treatment of lung cancer, in February 2005. NICE recommend that 
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: previous SMC advice 
 
Following a resubmission SMC published advice in February 2008: pemetrexed (Alimta®) is 
not recommended for use within NHS Scotland as monotherapy for the treatment of patients 
with locally advanced or metastatic non-small cell lung cancer (NSCLC) after prior 
chemotherapy. Pemetrexed appears to have comparable efficacy and a more favourable 
toxicity profile compared to another agent used in the second line treatment of NSCLC. 
However, the manufacturer did not present a sufficiently robust economic case to gain 
acceptance by SMC. The licence holder has indicated their decision to resubmit.  
  
Following a resubmission SMC published advice in June 2006: erlotinib (Tarceva®) is 
accepted for restricted use within NHS Scotland for the treatment of patients with locally 
advanced or metastatic non-small cell lung cancer, after failure of at least one prior 
chemotherapy regimen. When prescribing erlotinib, factors associated with prolonged 
survival should be taken into account. No survival benefit or other clinically relevant effects of 
the treatment have been demonstrated in patients with epidermal growth factor receptor 
(EGFR)-negative tumours. Erlotinib is restricted to use in patients who would otherwise be 
eligible for treatment with docetaxel monotherapy. No economic case has been made for 
those whose performance status would make them ineligible to receive docetaxel.  
 
Following a full submission SMC published advice in April 2003: docetaxel, in combination 
with cisplatin, is an effective treatment option for the first-line treatment of unresectable, 
locally advanced or metastatic (stage III/IV) non-small cell lung cancer (NSCLC). In common 
with the other drugs recommended by Quality Improvement Scotland (QIS) for this condition, 
benefit has only been proven in patients with good performance status. The estimated cost 
per quality adjusted life year (QALY) gained is relatively high. Docetaxel should be initiated 
by respiratory physicians/oncologists experienced in the treatment of NSCLC. 
 

Additional information: comparators  
 
Docetaxel and erlotinib are treatment options available for patients with locally advanced or 
metastatic NSCLC (subtype not defined) after failure of prior chemotherapy.   
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Cost of relevant comparators 
 
Drug  Dose regimen  Cost per 21 

day cycle  (£)  
Cost per 
course 

2
 (£)

pemetrexed   500mg/m2
 by intravenous infusion 

every 3 weeks 1, 3 
1,600 6,400

erlotinib 4  150 mg daily orally 1,142 4,568
docetaxel  75 mg/m2

 by intravenous infusion every 3 
weeks 1,3  

1,023 4, 092

Doses are for general comparison and do not imply therapeutic equivalence. Costs from eVadis on 28 
May, 2008 and BNF edition 55 (March 2008).   
Notes:  
1. A body surface area of 1.8m2 was used for pemetrexed and docetaxel dose calculations.   
2. Costs for 4 cycles calculated.   
3. Costs for additional vitamin supplements for pemetrexed and corticosteroids for pemetrexed and   
docetaxel have not been included.  
4. Erlotinib is given continuously and not in cycles.   
 

Additional information: budget impact 
 
The manufacturer has estimated that each year about 50 patients will receive pemetrexed at 
a direct cost of £258k assuming no wastage, rising to £320k if a 500mg vial is used with 
wastage. Savings from docetaxel substitution and adverse events are estimated to reduce 
the increase in annual costs to a net increase of £71k and £90k respectively.  These figures 
assumed a market share of 50%. 
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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. 

 
This assessment is based on data submitted by the applicant company up to and including 
18 July 2008. 
 
Drug prices are those available at the time the papers were issued to SMC for consideration. 
These have been confirmed from the eVadis drug database.    
 
* 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/> 
 
The undernoted references were supplied with the submission.   
 
Hanna N, Shepherd FA, Fossella FV, Pereira JR, De Marinis F, von Pawel J et al. 
Randomised Phase III trial of pemetrexed versus docetaxel in patients with Non-Small-Cell 
Lung Cancer previously treated with chemotherapy. Journal of Clinical Oncology, 2004, 22 
(9): 1589 – 1597. 
 
Edwards SL,  Roberts C, McKean ME,  Cockburn JS, Jeffrey R,  Kerr K. Preoperative 
histological classification of primary lung cancer: accuracy of diagnosis and use of the non-
small cell category. J Clin Pathol 2000;53:537–540. 
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