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Abstract

This paper presents a summary of the evidence 
review group (ERG) report into the clinical and 
cost-effectiveness of cetuximab plus radiotherapy 
for the treatment of locally advanced squamous 
cell carcinoma of the head and neck (LA SCCHN) 
considered inappropriate for chemoradiotherapy 
but appropriate for radiotherapy, based upon the 
evidence submission from Merck Pharmaceuticals 
to the National Institute for Health and Clinical 
Excellence (NICE) as part of the single technology 
appraisal (STA) process. The manufacturer’s 
submission was generally of good quality and was 
an accurate representation of the original reference 
data. One good-quality randomised controlled 
trial comparing radiotherapy plus cetuximab 
with radiotherapy alone in patients with stage III 
or IV non-metastatic LA SCCHN was included, 
demonstrating that the duration of locoregional 
control was significantly longer with radiotherapy 
plus cetuximab than with radiotherapy alone; 
also, overall and progression-free survival were 
significantly longer and the overall response rate 
was significantly better with the combination 
therapy. Cetuximab did not exacerbate the 
common toxic effects associated with radiotherapy 
of the head and neck. No supporting evidence 
for these findings are available. The patient 
population in the trial included a high proportion 
of patients who would be expected to be suitable 
for chemoradiotherapy and therefore does not 
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match the population described in the submission’s 
decision problem. Also, the radiotherapy regimens 
used in the trial are not typical of current UK 
practice. The ERG considered the manufacturer’s 
economic evaluation to comprise the only relevant 
evidence to consider for the purposes of this STA. 
The economic model was considered appropriate 
for the decision problem. The results suggested 
that cetuximab plus radiotherapy was cost-effective 
compared with radiotherapy alone under a broad 
range of different assumptions on the basis of a 
cost-effectiveness threshold of £20,000. In the 
base case the incremental cost-effectiveness ratio 
of cetuximab plus radiotherapy compared with 
radiotherapy alone in the treatment of patients 
with LA SCCHN was £6390 per additional 
QALY. Simple sensitivity analyses to examine 
the robustness of the results were undertaken, 
suggesting that areas of uncertainty that emerged 
in the modelling are unlikely to have a material 
effect on the conclusions. The guidance issued by 
NICE in May 2007 as a result of the STA states that 
cetuximab in combination with radiotherapy is not 
recommended for patients with LA SCCHN. 

Introduction 

The National Institute of 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, for which 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 NICE. This paper 
presents a summary of the ERG report for the STA 
of cetuximab plus radiotherapy for the treatment 
of locally advanced squamous cell carcinoma of the 
head and neck (LA SCCHN).2

Description of the 
underlying health problem

Head and neck cancer is a broad term for any 
cancer from the base of the neck upwards,3 
excluding tumours of the brain and related 
tissues and malignant melanomas.4,5 The most 
common histological type of head and neck 
cancer is a squamous cell carcinoma, particularly 
affecting the oral cavity and larynx, although 
patients may present with more than one primary 
cancer.3,5,6 In 2003 there were over 5000 new 
cases of cancer of the oral cavity, oropharynx, 
hypopharynx and larynx in England. Male 
prevalence dominates (70%), possibly because 
of lifestyle factors (smoking, drinking), as does 
increasing age (median 60–64 years). Only 1965 of 
the above new cases related specifically to cancer 
of the oropharynx, hypopharynx and larynx.7 A 
recent audit of head and neck cancer treatment, 
specifically that of the oral cavity and larynx, 
indicated that 51% of all patients present with 
early-stage disease, although these figures may be 
skewed by the fact that laryngeal cancer is often 
detected early because of patients presenting with 
voice alteration.5

Prognosis is dependent on many factors, not least 
the origin of the cancer and stage at diagnosis.3 
There is considerable variation in the severity of 
the cancer at diagnosis or presentation. Laryngeal 
cancers have higher 5-year survival rates than oral 
cancers because an obvious symptom of the cancer 
is voice alteration, which often prompts patients 
to consult a doctor earlier than do patients with 
oral cancers, which may only manifest as painless 
ulcers. Ultimately, patients with cancer diagnosed 
and treated at an earlier stage have a much 
better prognosis.3 Treatment usually consists of a 
combination of surgery and radiotherapy and may 
include chemotherapy.3 

Scope of the ERG report

The ERG report critically evaluated the evidence 
submission from Merck Pharmaceuticals on 
the clinical and cost-effectiveness of cetuximab 
(Erbitux®) in combination with radiotherapy 
relative to radiotherapy alone in patients with 
LA SCCHN who are considered inappropriate 
for chemoradiotherapy but appropriate for 
radiotherapy.

Cetuximab in combination with radiotherapy is 
specifically licensed only for the treatment of LA 
SCCHN.8
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Methods 

The ERG report comprised a critical review of the 
evidence for the clinical effectiveness and cost-
effectiveness of the technology based upon the 
manufacturer’s/sponsor’s submission to NICE as 
part of the STA process. The report identified the 
strengths and weaknesses of the manufacturer’s 
submission and presented additional work to 
address issues and uncertainties identified during 
the structured critique of the manufacturer’s 
submission. Simple sensitivity analyses to examine 
the robustness of the results were undertaken by (1) 
examining what change in the average utility value 
for patients in the cetuximab plus radiotherapy 
arm would be required to increase the incremental 
cost per quality-adjusted life-year (QALY) gained of 
cetuximab plus radiotherapy to levels that may not 
be considered cost-effective; the base-case average 
utility in the two groups was identified (ignoring 
discounting) by dividing the estimated QALYs in 
each group by the estimated life-years (Figure 1); 
and (2) examining what change in total average 
costs for the cetuximab plus radiotherapy arm 
would be required, ceteris paribus, for cetuximab 
plus radiotherapy not to be considered cost-
effective (Figure 2).

Results
Summary of submitted 
clinical evidence

One study was included in the submission.9 This 
study was a fully published and well-designed 
and -conducted randomised controlled trial that 
compared radiotherapy plus cetuximab with 

radiotherapy alone in patients with stage III or 
IV non-metastatic squamous cell carcinoma of 
the oropharynx, hypopharynx or larynx. Efficacy 
was evaluated on an intention to treat basis and 
included all randomised patients. Safety was 
evaluated in all patients who received treatment. 
The trial demonstrated that the duration of 
locoregional control (the primary end point) 
was significantly longer with radiotherapy plus 
cetuximab than with radiotherapy alone. With 
respect to secondary end points both overall and 
progression-free survival were significantly longer 
and the overall response rate was significantly 
better with the combination therapy than with 
radiotherapy alone (Table 1). Cetuximab did not 
exacerbate the common toxic effects associated 
with radiotherapy of the head and neck. Severe 
(grade 3–5) acneiform rash and infusion reaction 
occurred more frequently with radiotherapy plus 
cetuximab than with radiotherapy alone, whereas 
the converse applied to severe anaemia.

Summary of submitted cost-
effectiveness evidence

No previous studies were identified by the 
manufacturer or by the ERG that would help 
inform this STA. Therefore, the manufacturer’s 
economic evaluation is considered by the ERG to 
comprise the only relevant evidence to consider for 
the purposes of this STA. 

The manufacturer’s submission included a de 
novo economic evaluation to estimate the cost-
effectiveness of treatment with (1) cetuximab 
plus radiotherapy and (2) radiotherapy alone. 
The economic model (including the comparator) 
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FIGURE 1 Average utility with cetuximab plus radiotherapy and its impact on the incremental cost per quality-adjusted life-year gained 
for the combination therapy. The average utility with radiotherapy alone remains at 0.69.
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FIGURE 2 Average total cost with cetuximab plus radiotherapy and its impact on the incremental cost per quality-adjusted life-year 
gained for the combination therapy. The average cost with radiotherapy alone remains at £7195. ICER, incremental cost-effectiveness 
ratio.

TABLE 1 Efficacy outcomes for the intention to treat (ITT) trial population

Variable
Radiotherapy alone  
(ITT population n = 213)

Radiotherapy plus cetuximab  
(ITT population n = 211)

Locoregional control, median duration 
in months

14.9 24.4

Progression-free survival, median 
duration in months

12.4 17.1

Overall survival, median duration in 
months

29.3 49.0

Response rate (complete response + 
partial response) total number (%)

137 (64%) 155 (74%)

was considered appropriate for the decision 
problem. The results suggested that cetuximab 
plus radiotherapy was cost-effective compared 
with radiotherapy alone under a broad range 
of different assumptions on the basis of a cost-
effectiveness threshold of £20,000. In the base 
case the incremental cost-effectiveness ratio of 
cetuximab plus radiotherapy compared with 
radiotherapy alone in the treatment of patients 
with LA SCCHN was £6390 per additional QALY 
(Table 2).

Commentary on the robustness 
of submitted evidence

The ERG felt that the manufacturer’s submission 
was generally of good quality. There were no 
major errors or omissions and the majority of the 
data quoted within the submission were a fair and 
accurate representation of the original reference 
data. 

The main weakness of the submission was that the 
evidence for the clinical effectiveness of cetuximab 
plus radiotherapy is based on a single clinical trial. 
Therefore, no supporting evidence for the findings 
is available. 

The ERG felt that there were two major areas of 
uncertainty: 

1. The patient population in the pivotal trial by 
Bonner et al.9 included a high proportion of 
patients who would be expected to be suitable 
for chemoradiotherapy and therefore it does 
not match the population that is the focus 
of the submission’s decision problem, i.e. 
patients who are considered inappropriate 
for chemoradiotherapy. No data are available 
regarding the number of patients in the trial 
who would be considered inappropriate for 
radiotherapy and hence no subgroup analysis 
on the population specified in the decision 
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TABLE 2 Incremental cost per quality-adjusted life-year (QALY)

Incremental cost Incremental QALYs
Incremental cost per 
QALY

Cetuximab plus radiotherapy vs 
radiotherapy alone

£6626 1.26 £6390

problem has been carried out. Therefore, the 
trial results may not be directly applicable to 
the target population. However, the clinical 
experts consulted by the ERG were of the 
opinion that the Bonner et al. trial is a good 
source for the comparison of radiotherapy plus 
cetuximab with radiotherapy alone and use 
of the whole trial population is appropriate 
because the factors that would lead to 
chemotherapy being inappropriate are highly 
variable. 

2. The radiotherapy regimens used in the 
trial are not typical of current UK practice. 
Once-daily radiotherapy is the regimen 
most representative of current UK practice 
(used in about 80% of patients according to a 
survey by the Royal College of Radiologists). 
In the Bonner et al. trial, however, altered 
fractionation regimens (twice daily and 
concomitant boost) were selected for 18% and 
56% of patients respectively (74% in total). 

Another possible area of uncertainty was whether 
there are subgroups of patients who may derive 
more benefit than others from cetuximab with 
radiotherapy. The Bonner et al. trial was not 
powered to detect treatment-related differences 
for subgroups, such as patients who received 
once-daily radiotherapy or those with laryngeal 
or hypopharyngeal cancer,10 but some results 
for subgroups are presented in the published 
paper, although with no confidence intervals 
or p-values. In view of the lack of power of the 
trial, caution needs to be exercised in drawing 
conclusions; however, the results presented raise 
questions as to whether there are subgroups 
of patients who may derive more benefit than 
others from the combination therapy. In patients 
with oropharyngeal cancer, locoregional control 
and overall survival durations appeared to be 
longer than those in patients with laryngeal or 
hypopharyngeal cancer. Furthermore, the once-
daily radiotherapy regimen may have been less 
effective in terms of overall survival than the two 
altered fractionation regimens, and overall survival 
appeared to be longer with radiotherapy plus 
cetuximab than with radiotherapy alone in patients 
who received the concomitant boost regimen. 
Further clinical trials are needed to resolve these 

issues. Details of these subgroup analyses are 
included in the structured critical appraisal of the 
Bonner et al. trial presented in Appendix 3 of the 
full ERG report.2 

Conclusions 

A number of areas of uncertainty emerged in the 
manufacturer’s cost-effectiveness modelling. These 
relate mainly to the extrapolation methods and 
the assumptions used to derive the utility and 
cost estimates. However, based on the sensitivity 
analyses undertaken by the manufacturer and some 
additional ERG analyses, these areas of uncertainty 
are unlikely to have a material effect on the 
conclusions of the cost-effectiveness analysis. 

Future research into establishing which patients 
are likely to derive most benefit from cetuximab in 
conjunction with radiotherapy would be useful, as 
would further research on the clinical effectiveness 
of cetuximab plus radiotherapy in those patients 
with locally advanced SCCHN who are considered 
inappropriate for chemoradiotherapy. Setting 
up a patient register to collect post-treatment 
observational data of patients treated with 
cetuximab may be useful. 

Summary of NICE guidance 
issued as a result of the STA 

The following guidance was issued by NICE in May 
2007:

This guidance on the use of cetixumab in 
combination with radiotherapy, for patients with 
locally advanced squamous cell cancer of the 
head and neck, is based on evidence submitted 
by the manufacturer. The evidence submitted 
was insufficient to enable a recommendation to 
be made on the use of cetuximab in combination 
with radiotherapy, as an alternative in patients 
for whom chemoradiotherapy is inappropriate. 
Cetuximab in combination with radiotherapy is not 
recommended for patients with locally advanced 
squamous cell cancer of the head and neck. People 
currently receiving cetuximab should have the 
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option to continue therapy until they and their 
clinicians consider it appropriate to stop. 
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