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Abstract

This paper presents a summary of the evidence 
review group (ERG) report into the clinical 
effectiveness and cost-effectiveness of gefitinib 
for the first-line treatment of locally advanced or 
metastatic non-small cell lung cancer, in accordance 
with the licensed indication, based upon the 
manufacturer’s submission to the National Institute 
for Health and Clinical Excellence (NICE) as 
part of the single technology appraisal process. 
The submitted clinical evidence consisted of the 
IRESSA Pan-ASian Study (IPASS); a phase III 
open-label randomised controlled trial conducted 
in 87 centres in East Asia which compared the 
use of gefitinib with paclitaxel/carboplatin in 
1217 chemotherapy (CTX)-naive patients with 
stage IIIB/IV pulmonary adenocarcinoma. The 
manufacturer’s submission focused on a subgroup 
of patients in IPASS who were epidermal growth 
factor receptor (EGFR) gene mutation-positive 
(M+) (n = 261; 21% of the total IPASS population). 
The primary clinical outcome was progression-
free survival (PFS). Secondary outcomes included 
overall survival, clinically relevant improvement 
in quality of life and adverse events (AEs). Cost-
effectiveness was measured in terms of incremental 
cost per quality-adjusted life-year (QALY). In the 
overall population, PFS was significantly longer in 
patients treated with gefitinib than in those treated 
with paclitaxel/carboplatin (hazard ratio 0.74, 
95% confidence interval 0.65 to 0.85; p < 0.0001). 
The manufacturer reported an incremental cost-
effectiveness ratio (ICER) of £20,744 per QALY 
gained for the target population. The probabilistic 
sensitivity analysis illustrated that for patients 
who are EGFR M+, gefitinib compared with 
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doublet CTX was not likely to be cost-effective 
at what would usually be considered standard 
levels of willingness to pay for an additional 
QALY; the mean ICER for gefitinib EGFR M+ 
versus doublet CTX EGFR M+ was reported as 
£35,700 per QALY. Additional analysis by the ERG 
included amendments to the base-case analysis, 
including an alternative approach to projecting 
survival, inclusion of two important additional 
comparators, sensitivity to EGFR M+ prevalence, 
and AE costs and disutilities. The manufacturer’s 
submission provides clinical evidence to support 
the use of gefitinib in EGFR M+ patients with 
adenocarcinoma histology only. Before patients can 
be offered first-line treatment with gefitinib they 
must undergo EGFR mutation status testing which 
is currently not routinely available in the NHS. At 
the time of writing, the guidance document issued 
by NICE on 28 July 2010 states that ‘Gefitinib 
is recommended as an option for the first-line 
treatment of people with locally advanced or 
metastatic non-small-cell lung cancer (NSCLC) if 
they test positive for the epidermal growth factor 
receptor tyrosine kinase (EGFR-TK) mutation and 
the manufacturer provides gefitinib at the fixed 
price agreed under the patient access scheme’.

Introduction

The National Institute for Health and Clinical 
Excellence (NICE) is an independent organisation 
within the NHS that is responsible for providing 
national guidance on the treatment and care of 
people using the NHS in England and Wales. 
One of responsibilities of NICE is to provide 
guidance to the NHS on the use of selected new 
and established health technologies, based on an 
appraisal of those technologies.

NICE’s single technology appraisal (STA) process 
is specifically designed for the appraisal of a single 
product, device or other technology, with a single 
indication, where most of the relevant evidence 
lies with one manufacturer or sponsor.1 Typically, 
it is used for new pharmaceutical products close 
to launch. The principal evidence for an STA is 
derived from a submission by the manufacturer/
sponsor of the technology. In addition, a report 
reviewing the evidence submission is submitted 
by the evidence review group (ERG), an external 
organisation independent of the Institute. This 
paper presents a summary of the ERG report for 
the STA entitled ‘Gefitinib for the first-line treatment of 
locally advanced or metastatic non-small cell lung cancer 
(NSCLC)’.

Description of the underlying 
health problem
Lung cancer is the leading cause of cancer death 
worldwide and is responsible for over 33,000 
deaths a year in England and Wales.2 NSCLC is 
the most common subtype, accounting for 80% 
of all lung cancer cases. Despite advances in early 
detection, most patients still present with late-stage 
disease.

Survival rates for lung cancer are very poor. In 
England, for patients diagnosed between 1993 
and 1995 and followed up to 2000, 21.4% of men 
and 21.8% of women with lung cancer were alive 
1 year after diagnosis and less than 1% of advanced 
NSCLC lung cancer patients were alive after 
5 years.3,4

The majority of patients with lung cancer are 
diagnosed, or relapse, with incurable disease and 
receive palliative treatment only. For otherwise 
fit patients with stage III/IV NSCLC, first-line 
treatment consists of platinum-based combination 
chemotherapy (CTX) followed by docetaxel CTX 
or erlotinib, as currently recommended in NICE 
clinical guidelines.3

Scope of the evidence 
review group report

Gefitinib is an orally active, selective epidermal 
growth factor receptor (EGFR) gene tyrosine 
kinase inhibitor which helps to slow the growth and 
spread of the cancer.

Gefitinib is indicated for the treatment of adult 
patients with locally advanced or metastatic NSCLC 
with activating mutations of EGFR;5 the scope 
issued by NICE is for first-line treatment only.

Before patients can be offered first-line treatment 
with gefitinib they must undergo EGFR mutation 
status testing which is currently not routinely 
available in the NHS.

The ERG report includes an assessment of both the 
clinical effectiveness and cost-effectiveness evidence 
submitted by the manufacturer (AstraZeneca) for 
the use of gefitinib compared with doublet CTX 
for the treatment of CTX-naive patients with 
stage IIIB/IV pulmonary adenocarcinoma who 
tested positive (M+) for the EGFR mutation. Data 
were presented for all patients and a subgroup of 
patients who were EGFR M+.
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The primary clinical outcome was progression-
free survival (PFS). Secondary outcomes 
included overall survival (OS), clinically relevant 
improvement in quality of life (QoL) and adverse 
events (AEs). Cost-effectiveness was measured in 
terms of incremental cost per quality-adjusted life-
year (QALY).

Methods

The ERG report comprised a critical review of 
the evidence for the clinical evidence and cost-
effectiveness of the technology based upon the 
manufacturer’s/sponsor’s submission to NICE as 
part of the STA process.

The ERG evaluated the quality of the 
manufacturer’s clinical effectiveness review which 
comprised of a systematic review, meta-analysis 
and mixed-treatment comparison (MTC). Searches 
conducted by the manufacturer were assessed for 
completeness and the single trial put forward as 
evidence of effectiveness was critically appraised 
using the manufacturer’s responses to specific 
questions in the submission template.

Cost-effectiveness evidence submitted by the 
manufacturer consisted of a systematic review and 
a de novo economic evaluation. The ERG assessed 
the manufacturer’s searches for completeness, 
critically appraised the submitted economic model 
using the NICE reference case checklist6 and the 
Drummond 10-point checklist,7 and conducted a 
detailed evaluation of the model and the validity of 
the MTC results for economic analysis of non-trial 
comparators.

Additional analysis by the ERG included 
amendments to the base-case analysis, including 
an alternative approach to projecting survival, 
inclusion of two important additional comparators, 
sensitivity to EGFR M+ prevalence, and AE costs 
and disutilities.

Results
Summary of submitted 
clinical evidence

Only one relevant randomised controlled trial 
(RCT) was identified by the manufacturer; the 
IRESSA Pan-ASian Study (IPASS).8 IPASS8 is 
a phase III open-label RCT conducted in 87 
centres in East Asia which compared the use 

of gefitinib with paclitaxel/carboplatin in 1217 
CTX-naive patients with stage IIIB/IV pulmonary 
adenocarcinoma.8 The manufacturer’s submission 
focused on a subgroup of patients in IPASS8 who 
were EGFR M+ (n = 261; 21% of the total IPASS 
population).

In the overall population, PFS was significantly 
longer in patients treated with gefitinib than in 
those treated with paclitaxel/carboplatin [hazard 
ratio (HR) 0.74, 95% confidence interval (CI) 0.65 
to 0.85; p < 0.0001]. In a subgroup analysis of 261 
patients who were EGFR M+, PFS was significantly 
longer among those who received gefitinib than 
among those who received paclitaxel/carboplatin 
(HR 0.48, 95% CI 0.36 to 0.64; p < 0.0001). In the 
subgroup of patients who were EGFR mutation-
negative (M–) (n = 176), PFS was significantly 
longer among those who received paclitaxel/
carboplatin (HR with gefitinib 2.85, 95% CI 2.05 to 
3.98; p < 0.001).

Overall survival estimates were based on an 
interim analysis (37% maturity) and were similar 
for gefitinib and paclitaxel/carboplatin patients 
in the overall trial population [18.6 months for 
gefitinib vs 17.3 months for paclitaxel/carboplatin 
(HR 0.91, 95% CI 0.76 to 1.10)]. There was no 
significant difference in OS between gefitinib and 
paclitaxel/carboplatin in EGFR M+ patients groups 
(HR 0.78, 95% CI 0.50 to 1.20). Median OS was 
12.1 months in the gefitinib EGFR M– subgroup 
and was 12.6 months in the paclitaxel/carboplatin 
EGFR M– subgroup.

Significantly more patients in the gefitinib group 
than in the paclitaxel/carboplatin group had a 
clinically relevant improvement in QoL, as assessed 
by scores on the Functional Assessment of Cancer 
Therapy – Lung questionnaire,9 [odds ratio (OR) 
1.34, 95% CI 1.06 to 1.69; p = 0.01] and by scores 
on the Trial Outcome Index (OR 1.78, 95% CI 1.40 
to 2.26; p < 0.001). Gefitinib was associated with 
fewer grade 3 or 4 AEs.

After late identification of interim analysis 
data from an ongoing RCT, the manufacturer 
performed a meta-analysis using data from 
IPASS8 and the North East Japan Gefitinib Study 
Group (NEJGSG).10 Meta-analysis demonstrated 
significant improvement in PFS for EGFR M+ 
patients in the gefitinib arm compared with EGFR 
M+ patients in the paclitaxel/carboplatin arm (HR 
0.43, 95% CI 0.34 to 0.53; p < 0.00001).
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The manufacturer conducted an MTC comparing 
doublet CTX in CTX-naive patients with NSCLC, 
using paclitaxel/carboplatin evidence from IPASS8 
as a baseline and including 29 RCTS. The MTC 
did not identify any individual doublet CTX 
as offering both significant clinical benefit and 
significantly improved tolerability over the other 
doublet CTX regimens.

Summary of submitted cost-
effectiveness evidence

The manufacturer conducted a de novo economic 
evaluation. A Markov model was developed 
to evaluate the cost-effectiveness of gefitinib 
compared to four different doublet CTX regimens. 
The clinical data used in the economic evaluation 
were generated from a variety of sources. The 
HR for PFS for gefitinib EGFR M+ patients was 
derived from a meta-analysis conducted by the 
manufacturer and the HR for OS for gefitinib 
EGFR M+ patients was extrapolated from IPASS.8 
Estimates of the HRs for PFS and OS for the 
doublet CTX regimens were sourced indirectly 
from the MTC. Although the economic evaluation 
is primarily trial-based, there is a modelling 
component with regard to the extrapolation of 
health effects because IPASS8 is ongoing. The 
economic evaluation adopts a lifetime horizon 
for consideration of costs and benefits and the 
perspective is that of the UK NHS and Personal 
Social Services.

The manufacturer reported an incremental cost-
effectiveness ratio (ICER) of £20,744 per QALY 
gained for the target population. In addition to the 
main cost-effectiveness results, ICERs for selected 
subgroups were presented. Univariate sensitivity 
analysis, scenario analyses and probabilistic 
sensitivity analysis (PSA) were undertaken by the 
manufacturer.

The PSA illustrated that for patients who are EGFR 
M+, gefitinib compared with doublet CTX was not 
likely to be cost-effective at what would usually be 
considered standard levels of willingness to pay for 
an additional QALY; the mean ICER for gefitinib 
EGFR M+ versus doublet CTX EGFR M+ was 
reported as £35,700 per QALY.

Commentary on the robustness 
of submitted evidence

Clinical evidence
Before patients can be offered first-line treatment 
with gefitinib they must undergo EGFR mutation 

status testing. Currently, EGFR mutation testing is 
not routinely available in the NHS. It is uncertain 
how future testing of newly diagnosed patients 
with NSCLC will be orchestrated within the NHS 
in England and Wales. In addition, patients with 
adenocarcinoma histology would need to be 
identified prior to EGFR mutation testing. This 
diagnostic service is not routinely available to 
patients in the NHS.

The ERG highlighted that the clinical validity 
characteristics of EGFR tests could impact on 
treatment outcomes with gefitinib. In particular, 
a positive result for EGFR mutation status does 
not guarantee a good outcome, as a proportion 
(clinical false-positives) of such patients receiving 
gefitinib will not experience any benefit (shorter 
PFS) compared with current treatment with doublet 
CTX and may in fact be worse off by not receiving 
doublet CTX (Figure 1). The implications of using 
EGFR mutation tests must be carefully considered 
for both EGFR M+ and EGFR M– patients.

The number of patients requiring first-line 
treatment for NSCLC who are EGFR M+ in 
England and Wales is currently uncertain. A recent 
publication has estimated this figure to be between 
5% and 10% in the Western population.11

The clinical evidence was derived from a high 
quality trial in patients with NSCLC; convincing 
efficacy and QoL evidence were presented by the 
manufacturer for a specific group of patients.

The main evidence cited by the manufacturer 
was derived from the IPASS8 trial; this study has 
reached only 37% maturity for the determination 
of OS. The final OS estimates for patients in 
IPASS8 will be available in 2010. However, it may 
be difficult for the investigators to interpret the 
final OS data from IPASS8 owing to the substantial 
number of patients in both groups who went on to 
receive a variety of second-line CTX regimens.

Clinical data from two other smaller trials [the 
NEJGSG10 trial and the First-SIGNAL (First-
line Single agent Iressa versus Gemcitabine 
and cisplatin trial in Never-smokers with 
Adenocarcinoma of the Lung)12 trial] comparing 
gefitinib with doublet CTX are also available.

The main focus of the manufacturer’s submission 
was on patients who were EGFR M+; this subgroup 
of patients cannot be considered to have been 
truly randomised in the trial as the randomisation 
process did not include stratification by biomarker 
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FIGURE 1  Effects of diagnostic test on treatment pathways and patient outcome.  AEs, adverse events; CTX, chemotherapy;  
EGFR, epidermal growth factor receptor gene; M+, mutation-positive; PFS, progression-free survival; OS, overall survival; Tx, treatment.

type. In addition, the trial was not powered to 
perform this subgroup analysis.

The generalisability of the IPASS8 study to patients 
in England and Wales is limited. None of the 
IPASS8 centres were based in the UK; all of the 
patients were from East Asia. All of the IPASS8 
patients had adenocarcinoma histology; in the 
UK patients with adenocarcinoma are estimated 
to make up approximately 25% of the population 
with NSCLC.13 IPASS8 includes patients with 
performance status (PS) 2; in England and Wales, 
CTX is not recommended by NICE for patients 
with metastatic disease with PS 2 unless as part of 
a clinical trial.3 The demographic characteristics 
of patients in IPASS8 do not match those of the 
relevant population in England and Wales; IPASS8 
patients are predominantly female and never 
smokers.

In the UK, the most common first-line CTX 
regimen for patients with NSCLC is gemcitabine 
with either carboplatin or cisplatin. In IPASS,8 
gefitinib is compared with paclitaxel/carboplatin; 
it has been estimated by the manufacturer 
that approximately only 5% of patients receive 
paclitaxel/carboplatin as a first-line treatment for 
NSCLC in England and Wales.

The MTC methods used by the manufacturer to 
compare paclitaxel/carboplatin with a range of 
doublet CTX regimens in unselected populations 
are appropriate. However, the ERG considered 
that the MTC was weak as it was reliant on the 
assumption that EGFR mutation status does not 
affect treatment outcomes if patients are receiving 
doublet CTX. The ERG believes this assumption 
is too strong as it is wholly reliant on the results of 
a subgroup analysis from a single RCT of patients 
with adenocarcinoma histology. The evidence base 
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for the studies used in the comparison of gefitinib 
with doublet CTX may not be generalisable to the 
EGFR M+ population.

Economic evidence

The manufacturer’s economic evaluation did not 
compare gefitinib with docetaxel or pemetrexed; 
both of these CTX regimens are listed as relevant 
comparators in the final NICE scope. In response 
to the ERG’s clarification letter, the manufacturer 
provided an updated version of the MTC and 
included pemetrexed. The ERG considered 
that not including pemetrexed or docetaxel as 
comparators in the economic evaluation was a 
major weakness of the manufacturer’s submission.

The ERG identified key areas where corrections 
and/or adjustments to the economic model are 
required: CTX costs, cycles, and exposure; OS 
and PFS modelling; and use of discounting and 
continuity correction methods. Taken together, 
the ERG’s corrections and/or adjustments to the 
submitted model increased the size of the ICER 
for the base-case population from £20,010 to over 
£70,000 per QALY (Tables 1 and 2). This suggests 
that the cost-effectiveness of gefitinib compared to 
doublet CTX for CTX-naive EGFR M+ patients 
may be less favourable than presented by the 
manufacturer in the manufacturer’s submission.

The ERG highlighted that the results of the 
manufacturer’s economic evaluation were 
predicated on the use of the EGFR mutation test 
(or similar) described in IPASS.8 This means that 
if a different EGFR mutation test is used and/
or does not demonstrate similar analytic validity, 
the manufacturer’s cost-effectiveness results may 
no longer be valid. This assessment does not 
relate solely to use of gefitinib, but to the specific 
combination of mutation testing and gefitinib 
treatment studied in IPASS.8

Finally, during the clarification process the 
manufacturer was asked to provide individual 
patient data (IPD) from IPASS8 that would allow the 
ERG to explore a number of weaknesses identified 
in the economic model. The manufacturer replied 
that it could not share IPD, but would be willing to 
conduct specific analyses on behalf of the ERG. A 
request was made to the manufacturer to conduct 

these analyses. The manufacturer responded that 
it would not able to provide the results of the 
requested analyses within the timeframe of the STA 
process.

Conclusions

The manufacturer’s submission provides clinical 
evidence to support the use of gefitinib in EGFR 
M+ patients with adenocarcinoma histology only. 
Before patients can be offered first-line treatment 
with gefitinib they must undergo EGFR mutation 
status testing which is currently not routinely 
available in the NHS.

Major weaknesses in the clinical section of the 
manufacturer’s submission identified by the ERG 
include: (i) the clinical results of IPASS8 are not 
generalisable to the majority of patients with 
NSCLC in clinical practice in England and Wales; 
and (ii) to date, there are no direct clinical trial 
data to demonstrate that use of gefitinib as a first-
line treatment by EGFR M+ patients leads to 
improved OS compared with the use of paclitaxel/
carboplatin.

The ERG’s corrections and/or adjustments to the 
submitted economic model have increased the 
size of the ICER for the base-case population; the 
cost-effectiveness of gefitinib compared to doublet 
CTX for CTX-naive EGFR M+ patients may be less 
favourable than presented by the manufacturer in 
the manufacturer’s submission.

Summary of NICE guidance 
issued as a result of the STA

The guidance document issued by NICE on 28 July 
2010 states that:

Gefitinib is recommended as an option for the first-
line treatment of people with locally advanced or 
metastatic non-small-cell lung cancer (NSCLC) if:

they test positive for the epidermal growth factor 
receptor tyrosine kinase (EGFR-TK) mutation and

the manufacturer provides gefitinib at the fixed 
price agreed under the patient access scheme. 
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TABLE 2  Effect of corrections and amendments made by ERG to the manufacturer’s model for the base-case analysis (other modelled 
comparators) over 6 years (continuation of Table 1)

Docetaxel/cisplatin Pemetrexed/cisplatin

Model amendment Inc. costs Inc. QALYs
ICER  
(£/QALY) Inc. costs Inc. QALYs

ICER  
(£/QALY)

Submitted modela -– – – – – –

With revised MTC £4434 0.1627 £27,252 –£134 0.0601 –£2223

Reduced cycles of CTXb £6254 0.1593 £39,263 £2484 0.0565 £43,984

Revise OS models £2591 0.1013 £25,590 –£3115 –0.0379 £82,125

Revise PFS models £5636 0.1494 £37,735 £1091 0.0469 £23,271

IPASS PFS HR (not MA) £5123 0.1538 £33,311 £555 0.0512 £10,838

Revise discounting method £4356 0.1654 £26,340 –£264 0.0610 –£4323

Omit GCSF prophylaxis £4712 0.1627 £28,961 £144 0.0601 £2402

Continuity correction £4024 0.1627 £24,728 –£600 0.0601 –£9984

Correct misaligned cycles £4435 0.1627 £27,257 –£134 0.0601 –£2223

Correct second-line CTX 
costs

£4944 0.1627 £30,385 £842 0.0601 £14,004

CTX treatment exposure £5200 0.1627 £31,961 £958 0.0601 £15,931

Combined effect of all changes £6285 0.0862 £72,908 £1574 –0.0560 –£28,080 
(gefitinib 
dominated)

CTX, chemotherapy; GCSF, granulocyte colony stimulating factor; HR, hazard ratio; ICER, incremental cost-effectiveness 
ratio; Inc., incremental; IPASS, IRESSA Pan-ASian Study; MA, meta-analysis; MTC, mixed-treatment comparison; OS, overall 
survival; PFS, progression-free survival; QALY, quality-adjusted life-year.
a	 Submitted model did not include these comparators.
b	 Submitted model did not include costs for these comparators.
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