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INTENDED USERS

Advanced Practice Nurses
Nurses

Physician Assistants
Physicians

GUIDELINE OBJECTIVE(S)

To evaluate the clinical effectiveness and cost-effectiveness of pemetrexed for the
treatment of non-small-cell lung cancer

TARGET POPULATION
Patients with non-small-cell lung cancer
INTERVENTIONS AND PRACTICES CONSIDERED

Pemetrexed for the treatment of non-small-cell lung cancer (considered but not
recommended)

MAJOR OUTCOMES CONSIDERED

e Clinical effectiveness
e Overall survival
Time to documented progression of disease
Progression-free survival
Duration of tumour response
Quality of life
e The incidence of adverse events
e Cost-effectiveness

METHODOLOGY

METHODS USED TO COLLECT/SELECT EVIDENCE

Hand-searches of Published Literature (Primary Sources)
Hand-searches of Published Literature (Secondary Sources)
Searches of Electronic Databases

Searches of Unpublished Data

DESCRIPTION OF METHODS USED TO COLLECT/SELECT THE EVIDENCE

Note from the National Guideline Clearinghouse (NGC): The National
Institute for Health and Clinical Excellence (NICE) commissioned an independent
academic centre to perform a systematic literature review on the technology
considered in this appraisal and prepare an Evidence Review Group (ERG) report.
The ERG report for this technology appraisal was prepared by the Liverpool
Reviews and Implementation Group, University of Liverpool (see the "Availability
of Companion Documents" field).
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Clinical Effectiveness
Search Strategy

The literature searches in the manufacturer's submission were clearly reported
with details of the search strategies and terms included. Three electronic
databases were searched (Medline, Embase and the Cochrane Library) covering
the period 1966 to May 2006.

In addition, one set of conference proceedings, American Society of Clinical
Oncology (ASCO 2006), and Eli Lilly's unpublished data were searched.

Other relevant databases and conference sites which were not searched include
Web of Science, Institute for Scientific Information (ISI) Proceedings and the
European Society for Medical Oncology (ESMO) proceedings.

Search terms for electronic databases appropriately included a combination of
free-text and index terms (non-small cell lung cancer) combined with drug names
(pemetrexed, docetaxel or erlotinib) used as free-text terms.

Although the intervention under appraisal is pemetrexed for relapsed non-small-
cell lung cancer (NSCLC), the search strategies used in the submission were
appropriately expanded to include comparative studies of docetaxel, erlotinib and
best supportive care (BSC) for further supporting evidence.

Inclusion and Exclusion Criteria

Details of inclusion and exclusion criteria are provided in Table 3-2 of the Evidence
Review Group (ERG) Report (see the "Availability of Companion Documents" field)
and are considered appropriate and complete.

A flow diagram and a table of included trials in the submission indicates that, of
the 976 (non-duplicated) publications to which the inclusion criteria were applied,
a total of nine trials was considered for inclusion in the review. This included one
head to head trial that forms the basis of the direct comparison (JMEI), with an
additional eight trials to inform indirect comparisons.

The searching exercise and application of inclusion criteria conducted by the ERG
confirms the finding of only one relevant trial used in the direct comparison and
an additional eight trials used in the indirect comparison.

Cost-Effectiveness
Identification and Description of Studies

The submission provided details of the electronic search strategy, including the
search strings used for each database utilised. However, they did not include a
record of the number of hits achieved by each search, nor the number of studies
included and excluded at each stage, making replication of the search strategy
impossible.
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Studies were included in the economic review if they:

e Included a full or partial economic analysis
e Included patients with NSCLC receiving second-line treatment
e Were original and had not been reported elsewhere

Studies were excluded from the economic review if they:

Were population based economic models

Included NSCLC patients receiving first-line treatment

Included small cell lung cancer patients

Were editorials, letters or review articles describing data that had been
reported elsewhere

e Were not English language papers

Using these inclusion and exclusion criteria, the company identified three full
economic evaluations (none of which included pemetrexed as a comparator),
eight studies evaluating costs and resources (two of which included pemetrexed),
and 12 studies focusing on patient quality of life.

Studies identified under the heading 'resource use and cost' and 'quality of life'
include papers on first-line therapies; whether this is a violation of the inclusion
criteria is unclear. If it is not, other relevant studies could have been listed in the
search results. Also, the company submission acknowledges that their review of
quality of life studies needs to be updated.

NUMBER OF SOURCE DOCUMENTS
Clinical Effectiveness
One direct comparison trial (JMEI) and 8 indirect comparison trials were identified.
Cost-Effectiveness

A total of 23 studies were identified: three full economic evaluations, eight studies
evaluating costs and resources, and 12 studies focusing on patient quality of life.

METHODS USED TO ASSESS THE QUALITY AND STRENGTH OF THE
EVIDENCE

Expert Consensus

RATING SCHEME FOR THE STRENGTH OF THE EVIDENCE
Not applicable

METHODS USED TO ANALYZE THE EVIDENCE

Systematic Review with Evidence Tables
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DESCRIPTION OF THE METHODS USED TO ANALYZE THE EVIDENCE

Note from the National Guideline Clearinghouse (NGC): The National
Institute for Health and Clinical Excellence (NICE) commissioned an independent
academic centre to perform a systematic literature review on the technology
considered in this appraisal and prepare an Evidence Review Group (ERG) report.
The ERG report for this technology appraisal was prepared by the Liverpool
Reviews and Implementation Group, University of Liverpool (see the "Availability
of Companion Documents" field).

Clinical Effectiveness
Critique of Systematic Clinical Review

Key aspects of the methodological quality of the company's review of the clinical
literature were assessed based on an accepted quality assessment checklist item
and the results are summarised in Table 3-1 of the ERG Report (see the
"Availability of Companion Documents" field).

Quality Assessment

The company included a quality assessment of the nine included trials in the
appendices of the submission. These tables include details of randomisation,
adequacy of follow up, blinding of outcome assessment, whether the trials were
parallel groups or crossover and whether the trial was conducted in the UK.
Unfortunately the keys used in these tables are incomplete and it is therefore not
possible to interpret the results. The submission does not report how the data
quality assessment was conducted (e.g. independently or by more than one
reviewer).

Data Extraction

The submission reports that data (from all nine trials) were extracted using a
structured form. Further details of the data extraction process (e.g. number of
reviewers and whether data were extracted independently) were not provided in
the submission. Study data tables are extensive but somewhat confusing.

Combination of Studies

A meta-analysis was not undertaken by the company as there is only one trial
included in the review of direct comparisons. However, the submission pools
evidence from a range of studies and carries out indirect comparisons, the results
of which are used in the economic analysis.

Refer to Section 3 of the ERG Report (see the "Availability of Companion
Documents" field) for more information.

Cost-Effectiveness

Data Extraction
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The company extracted data from the 23 papers included in the review. The three
full economic evaluations, together with the two relevant costing studies were
extracted into structured tables collecting data on title, aims, methods, results,
and relevance to decision-making in England and Wales. Data were extracted on
title, aims and methods from the remaining 18 papers. Both forms of data
extraction are simplistic and do not provide sufficient detail for a comprehensive
comparison of studies. The limited commentary accompanying the data extraction
tables makes it difficult to interpret the overall results of the studies.

The 23 studies from which data have been extracted are heterogeneous in terms
of type of evaluation (full economic evaluations and partial economic evaluations)
and type of study (empirical cost-effectiveness study, review of cost-effectiveness
studies). Only two of the included papers appear to be full economic evaluations
which are relevant to the UK National Health Service (NHS). Both of these studies
assess the cost-effectiveness of docetaxel versus best supportive care (BSC).

As none of the papers compared pemetrexed with docetaxel, BSC, or erlotinib,
these studies are not directly comparable with the economic evaluation presented
in the company submission.

Quality Assessment

No formal quality assessment of the included papers is reported.

Summary and Conclusions

The economic literature review did not identify any full economic evaluations
which compared the use of pemetrexed with docetaxel, erlotinib or BSC for the
second-line treatment of non-small-cell lung cancer (NSCLC). A total of three full
economic evaluations and 20 partial analyses were identified; however, as
discussed above, several resource and costs studies may have been missed. The

data extraction of the economic literature undertaken by the company is lacking in
depth, and no quality assessment of the included studies is provided.

Refer to Section 4 of the ERG Report (see the "Availability of Companion
Documents" field) for more information.

METHODS USED TO FORMULATE THE RECOMMENDATIONS
Expert Consensus

DESCRIPTION OF METHODS USED TO FORMULATE THE
RECOMMENDATIONS

Considerations

Technology appraisal recommendations are based on a review of clinical and
economic evidence.

Technology Appraisal Process
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The National Institute for Health and Clinical Excellence (NICE) invites 'consultee'
and 'commentator' organisations to take part in the appraisal process. Consultee
organisations include national groups representing patients and carers, the bodies
representing health professionals, and the manufacturers of the technology under
review. Consultees are invited to submit evidence during the appraisal and to
comment on the appraisal documents.

Commentator organisations include manufacturers of the products with which the
technology is being compared, the National Health Service (NHS) Quality
Improvement Scotland and research groups working in the area. They can
comment on the evidence and other documents but are not asked to submit
evidence themselves.

NICE then commissions an independent academic centre to review published
evidence on the technology and prepare an 'assessment report'. Consultees and
commentators are invited to comment on the report. The assessment report and
the comments on it are then drawn together in a document called the evaluation
report.

An independent Appraisal Committee then considers the evaluation report. It
holds a meeting where it hears direct, spoken evidence from nominated clinical
experts, patients and carers. The Committee uses all the evidence to make its
first recommendations, in a document called the 'appraisal consultation document'
(ACD). NICE sends all the consultees and commentators a copy of this document
and posts it on the NICE website. Further comments are invited from everyone
taking part.

When the Committee meets again it considers any comments submitted on the
ACD; then it prepares its final recommendations in a document called the 'final
appraisal determination' (FAD). This is submitted to NICE for approval.

Consultees have a chance to appeal against the final recommendations in the
FAD. If there are no appeals, the final recommendations become the basis of the
guidance that NICE issues.

Who is on the Appraisal Committee?

NICE technology appraisal recommendations are prepared by an independent
committee. This includes health professionals working in the NHS and people who
are familiar with the issues affecting patients and carers. Although the Appraisal
Committee seeks the views of organisations representing health professionals,
patients, carers, manufacturers and government, its advice is independent of any
vested interests.

RATING SCHEME FOR THE STRENGTH OF THE RECOMMENDATIONS
Not applicable

COST ANALYSIS
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The manufacturer's submission presented an economic analysis based on a
Markov model with a 3-year time horizon. The estimates of efficacy used in the
economic model were based on an unadjusted indirect comparison of absolute
overall survival in which weighted estimates of absolute survival were pooled from
single arms of different trials in published literature. The median absolute overall
survival was estimated to be 8.3 months for pemetrexed based on the results of
the JMEI trial, 7.0 months for docetaxel based on the pooled results of seven
trials, and 4.9 months for BSC based on the pooled results of three trials. When
these absolute overall survival parameters were put into the economic model, the
predicted mean life years gained were estimated to be 11.0 months for
pemetrexed, 8.8 months for docetaxel and 7.2 months for best supportive care
(BSC). The manufacturer's base-case analysis resulted in an incremental cost-
effectiveness ratio (ICER) of 18,672 pounds sterling per additional quality-
adjusted life year (QALY) gained for pemetrexed compared with docetaxel and an
ICER of 16,458 pounds sterling per additional QALY gained for pemetrexed
compared with BSC.

An adjusted indirect comparison, conducted as a sensitivity analysis, pooled
median overall survival from single arms of the trials to estimate hazard rates for
each treatment group. The adjusted indirect comparison estimated the life years
gained to be 14.4 months for pemetrexed and 12.4 months for docetaxel. This
analysis found that the mean ICER of pemetrexed compared with docetaxel was
31,612 pounds sterling per additional QALY gained and the mean ICER of
pemetrexed compared with BSC was 10,298 pounds sterling per additional QALY
gained.

The Evidence Review Group (ERG) considered the effect on the ICER of assuming
equivalent overall survival for pemetrexed and docetaxel, in place of the
manufacturer's assumption of greater survival. In this situation, the ERG
estimated that the ICER for pemetrexed versus docetaxel would increase to
approximately 458,000 pounds sterling per additional QALY gained. It also noted
that if the revised estimates of drug acquisition/administration costs, costs of
treating adverse events, and non-treatment-related and palliative care costs were
included in the analysis, the ICER for pemetrexed versus docetaxel could be up to
1.8 million pounds sterling per additional QALY gained.

The ERG evaluated the manufacturer's economic analysis of pemetrexed versus
BSC. Based on the manufacturer's estimates of survival and QALYs for the BSC
group, but using a survival effect of pemetrexed equivalent to docetaxel, and
revised cost estimates, the ERG estimated an ICER of approximately 60,000
pounds sterling per additional QALY gained.

Pemetrexed Compared with Docetaxel

The Committee considered the manufacturer's assessment of the cost
effectiveness of pemetrexed compared with docetaxel. It discussed both the base-
case analysis based on an unadjusted indirect comparison of pooled absolute
survival estimates from several trials, and a sensitivity analysis based on an
adjusted indirect comparison of pooled rates from several trials. It considered
both indirect comparisons inappropriate given the inconsistency of the findings in
relation to the direct randomised comparison between pemetrexed and docetaxel
in the JMEI trial. The Committee noted that both the base-case analysis (which
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estimated a mean survival of 11.0 months for pemetrexed and 8.8 months for
docetaxel) and the adjusted indirect comparison (mean survival of 14.4 months
for pemetrexed and 12.4 months for docetaxel) contradicted the results of the
randomised controlled trial (RCT), which showed that the mean survival was 8.56
months for pemetrexed and 8.74 months for docetaxel. The Committee concluded
that the survival estimates included in the manufacturer's economic analysis were
inappropriate.

Pemetrexed Compared with Best Supportive Care

The Committee heard that the RCT of pemetrexed did not include patients who
could not receive docetaxel and it was therefore concerned that the clinical
effectiveness of pemetrexed had not been established in this context.
Nevertheless, the Committee considered the calculations on the cost effectiveness
of pemetrexed compared with BSC. It noted that the manufacturer's analysis
assumed that mean survival for patients receiving pemetrexed was 11.0 months
but considered that the mean survival from the RCT of pemetrexed (8.56 months)
was more credible.

The Committee also considered the appropriateness of the cost estimates of BSC
or non-treatment-related costs required in the two treatment arms. It noted that
the manufacturer's cost estimates assumed that those receiving pemetrexed
would only require treatment for adverse effects of treatment and not for disease-
related symptoms (supportive care). The ERG suggested that the costs of treating
disease-related symptoms would be the same for both treatment arms. The
Committee proposed that those treated with pemetrexed would receive some
underlying supportive care, but that this was plausibly at a lower rate than for
patients not receiving active treatment .The Committee considered that if the cost
of underlying supportive care for people receiving active treatment was 50% of
that for people who were not, and using the ERG's other cost and survival
assumptions (including the manufacturer's pooled estimate of mean overall
survival for BSC of 7.2 months), the incremental cost would be approximately
8,000 pounds sterling, resulting in an ICER of over 50,000 pounds sterling per
additional QALY gained.

The Committee concluded that pemetrexed would not be a cost-effective use of
National Health Service (NHS) resources when compared with either docetaxel or
BSC.

Refer to Sections 3 and 4 of the original guideline document for more information.
METHOD OF GUIDELINE VALIDATION
External Peer Review
DESCRIPTION OF METHOD OF GUIDELINE VALIDATION
Consultee organizations from the following groups were invited to comment on
the draft scope, Assessment Report and the Appraisal Consultation Document

(ACD) and were provided with the opportunity to appeal against the Final
Appraisal Determination.
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Manufacturer/sponsors
Professional/specialist and patient/carer groups
Commentator organisations (without the right of appeal)

In addition, individuals selected from clinical expert and patient advocate
nominations from the professional/specialist and patient/carer groups were also
invited to comment on the ACD.

RECOMMENDATIONS

MAJOR RECOMMENDATIONS

Pemetrexed is not recommended for the treatment of locally advanced or
metastatic non-small-cell lung cancer.

People currently receiving pemetrexed should have the option to continue therapy
until they and their clinicians consider it appropriate to stop.

CLINICAL ALGORITHM(S)

None provided

EVIDENCE SUPPORTING THE RECOMMENDATIONS

TYPE OF EVIDENCE SUPPORTING THE RECOMMENDATIONS

The type of evidence supporting the recommendations is not specifically stated.

BENEFITS/HARMS OF IMPLEMENTING THE GUIDELINE RECOMMENDATIONS

POTENTIAL BENEFITS

Appropriate recommendation regarding the use of pemetrexed for the treatment
of non-small-cell lung cancer

POTENTIAL HARMS

Pemetrexed is associated with suppression of bone marrow function, nausea and
vomiting, fatigue and a range of other side effects.

For full details of side effects and contraindications, see the summary of product
characteristics (SPC).

QUALIFYING STATEMENTS

QUALIFYING STATEMENTS
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This guidance represents the view of the Institute, which was arrived at after
careful consideration of the available evidence. Healthcare professionals are
expected to take it fully into account when exercising their clinical judgement. The
guidance does not, however, override the individual responsibility of healthcare
professionals to make appropriate decisions in the circumstances of the individual
patient, in consultation with the patient and/or guardian or carer.

IMPLEMENTATION OF THE GUIDELINE

DESCRIPTION OF IMPLEMENTATION STRATEGY

e The Healthcare Commission assesses the performance of National Health
Service (NHS) organisations in meeting core and developmental standards set
by the Department of Health in 'Standards for Better Health' issued in July
2004. The Secretary of State has directed that the NHS provides funding and
resources for medicines and treatments that have been recommended by
National Institute for Health and Clinical Excellence (NICE) technology
appraisals normally within 3 months from the date that NICE publishes the
guidance. Core standard C5 states that healthcare organisations should
ensure they conform to NICE technology appraisals.

e 'Healthcare Standards for Wales' was issued by the Welsh Assembly
Government in May 2005 and provides a framework both for self-assessment
by healthcare organisations and for external review and investigation by
Healthcare Inspectorate Wales. Standard 12a requires healthcare
organisations to ensure that patients and service users are provided with
effective treatment and care that conforms to NICE technology appraisal
guidance. The Assembly Minister for Health and Social Services issued a
Direction in October 2003 which requires Local Health Boards and NHS Trusts
to make funding available to enable the implementation of NICE technology
appraisal guidance, normally within 3 months.

e NICE has developed tools to help organisations implement this guidance
(listed below). These are available on NICE website (www.nice.org.uk).

e A costing statement explaining the resource impact of this guidance
e Audit criteria to monitor local practice

IMPLEMENTATION TOOLS

Audit Criteria/Indicators

Patient Resources

Quick Reference Guides/Physician Guides
Resources

For information about availability, see the "Availability of Companion Documents" and "Patient
Resources" fields below.
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guide. London (UK): National Institute for Health and Clinical Excellence
(NICE); 2007 Aug. 1 p. (Technology appraisal 124). Available in Portable
Document Format (PDF) from the National Institute for Health and Clinical
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Available in Portable Document Format (PDF) from the NICE Web site.

Print copies: Available from the National Health Service (NHS) Response Line
0870 1555 455. ref: 124. 11 Strand, London, WC2N 5HR.

PATIENT RESOURCES
The following is available:

e Pemetrexed for the treatment of non-small-cell lung cancer. Understanding
NICE guidance - Information for people who use NHS services. London (UK):
National Institute for Health and Clinical Excellence (NICE); 2007 Aug. 4 p.
(Technology appraisal 124).

Available in Portable Document Format (PDF) from the NICE Web site.

Please note: This patient information is intended to provide health professionals with information to
share with their patients to help them better understand their health and their diagnosed disorders. By
providing access to this patient information, it is not the intention of NGC to provide specific medical
advice for particular patients. Rather we urge patients and their representatives to review this material
and then to consult with a licensed health professional for evaluation of treatment options suitable for
them as well as for diagnosis and answers to their personal medical questions. This patient information
has been derived and prepared from a guideline for health care professionals included on NGC by the
authors or publishers of that original guideline. The patient information is not reviewed by NGC to
establish whether or not it accurately reflects the original guideline's content.

NGC STATUS
This NGC summary was completed by ECRI Institute on October 17, 2007.

The National Institute for Health and Clinical Excellence (NICE) has granted the
National Guideline Clearinghouse (NGC) permission to include summaries of their
Technology Appraisal guidance with the intention of disseminating and facilitating
the implementation of that guidance. NICE has not verified this content to confirm
that it accurately reflects the original NICE guidance and therefore no guarantees
are given by NICE in this regard. All NICE technology appraisal guidance is
prepared in relation to the National Health Service in England and Wales. NICE
has not been involved in the development or adaptation of NICE guidance for use
in any other country. The full versions of all NICE guidance can be found at
Www.nice.org.uk.

COPYRIGHT STATEMENT

This NGC summary is based on the original guideline, which is subject to the
guideline developer's copyright restrictions.

DISCLAIMER

NGC DISCLAIMER
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