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Title of the project

Cetuximab (mono- or combination chemotherapy), bevacizumab (combination with non-
oxaliplatin chemotherapy) and panitumumab (monotherapy) for the treatment of metastatic 
colorectal cancer after first-line chemotherapy (review of technology appraisal No. 150 and 
part-review of technology appraisal No. 118).
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E-mail address: christopher.hyde@pcmd.ac.uk

Plain English Summary

This project will review and update the evidence presented to the National Institute of Health and 
Clinical Excellence (NICE) in 2007 on how good a number of drugs (cetuximab, bevacizumab 
and panitumumab) are for treating metastatic colorectal cancer (cancer that has spread beyond 
the bowel and stopped responding to initial chemotherapy). The assessment will also assess 
whether the reviewed drugs are likely to be considered good value for money for the NHS. 

Decision problem

Purpose 
Colorectal cancer is a malignant neoplasm arising from the lining of the large intestine (colon 
and rectum). Approximately 34,000 new cases of colorectal cancer were diagnosed in England 
and Wales in 2007, and approximately 14,000 deaths registered in 2008. The median age of 
patients at diagnosis is over 70 years. 
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In metastatic colorectal cancer the tumour has spread beyond the confines of the locoregional 
lymph nodes to other parts of the body. This is described as stage IV of the American Joint 
Committee on Cancer (AJCC) tumour node metastases (TNM) system or stage D of Dukes’ 
classification. Between 20% and 55% of people first diagnosed with colorectal cancer have 
metastatic disease. In addition, approximately 50% to 60% of patients who have undergone 
surgery for early stage colorectal cancer with apparently complete excision will eventually 
develop advanced disease and distant metastases (typically presenting within two years of initial 
diagnosis). The five-year survival rate for metastatic colorectal disease is 12%. 

The management of metastatic colorectal cancer is mainly palliative and involves a combination 
of specialist treatments (such as palliative surgery, chemotherapy and radiation), symptom 
control and psychosocial support. NICE have examined several chemotherapy agents used 
at various points in the care of metastatic colorectal cancer (see Section 4.3). This appraisal 
continues this examination. 

Interventions
This technology assessment report (TAR) will consider three pharmaceutical interventions:

–– Cetuximab monotherapy and in combination with chemotherapy
–– Bevacizumab in combination with non-oxaliplatin based chemotherapy
–– Panitumumab monotherapy.

Cetuximab (Erbitux, Merck Serono) is a recombinant monoclonal antibody that blocks the 
human epidermal growth factor receptor (EGFR), inhibiting the growth of tumours expressing 
EGFR. Cetuximab has a UK marketing authorisation for the treatment of patients with 
EGFR-expressing, KRAS wild-type metastatic colorectal cancer either in combination with 
chemotherapy or as a single agent in patients who have failed oxaliplatin- and irinotecan-based 
therapy and who are intolerant to irinotecan.

Bevacizumab (Avastin, Roche Products) is a recombinant monoclonal antibody that acts 
as an angiogenesis inhibitor by targeting the biologic activity of human vascular endothelial 
growth factor (VEGF), which stimulates new blood vessel formation in the tumour. It has a UK 
marketing authorisation in combination with fluoropyrimidine-based chemotherapy for the 
treatment of patients with metastatic carcinoma of the colon or rectum.

Panitumumab (Vectibix, Amgen) is a recombinant monoclonal antibody that blocks the 
EGFR, inhibiting the growth of tumours expressing EGFR. It has a UK marketing authorisation 
as monotherapy for the treatment of EGFR expressing metastatic colorectal cancer with 
non-mutated (wild-type) KRAS after failure of fluoropyrimidine-, oxaliplatin-, and irinotecan-
containing chemotherapy regimens.

Place of the interventions in the treatment pathway
NICE currently recommends oxaliplatin in combination with infusional 5-fluorouracil plus 
folinic acid (FOLFOX) and irinotecan in combination with infusional 5-fluorouracil plus folinic 
acid (FOLFIRI) as first-line treatment options for advanced colorectal cancer. FOLFOX or 
irinotecan alone are recommended as subsequent therapy options (technology appraisal No. 93).1 
The oral analogues of 5-fluorouracil, capecitabine and tegafur, in combination with uracil (and 
folinic acid) are also recommended as first-line treatment options for metastatic colorectal cancer 
(technology appraisal No. 61).2 

Cetuximab in combination with FOLFOX, or in combination with FOLFIRI, is recommended as 
an option for the first-line treatment of metastatic colorectal cancer where the metastatic disease 
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is confined to the liver and the aim of treatment is to make the metastases resectable (technology 
appraisal No. 176).3 

In technology appraisal No. 118, bevacizumab in combination with 5-fluorouracil plus folinic 
acid, with or without irinotecan, as a first-line treatment and cetuximab in combination with 
irinotecan, as a second and subsequent line treatment were not recommended for metastatic 
colorectal cancer.4 

In technology appraisal No. 150, NICE was unable to recommend the use of cetuximab for 
the treatment of colorectal cancer following failure of oxaliplatin-containing chemotherapy 
because no evidence submission was received from the manufacturer of the technology 
(terminated appraisal).5

There is also an ongoing STA on bevacizumab in combination with oxaliplatin and either 5FU or 
capecitabine for the treatment of metastatic colorectal cancer.

Relevant comparators
The main comparators of interest are:

■■ Irinotecan- or oxaliplatin-based chemotherapy regimens
■■ The interventions will be compared with each other (where appropriate)
■■ Best supportive care: pain control, antiemetics, appetite stimulants (steroids) and, in some 

cases, radiotherapy.

Population and relevant sub-groups
This will depend on the particular drug under consideration:

■■ People with EGFR-expressing and KRAS wild-type metastatic colorectal cancer that has 
progressed after first-line chemotherapy (cetuximab and panitumumab population).

■■ People with metastatic colorectal cancer that has progressed after first-line chemotherapy 
(bevacizumab population).

Subgroup: Variation in outcome depending on whether tumour response has occurred 
will be assessed if evidence is available. This will help inform any deliberations concerning 
continuation rules.

Outcomes to be addressed 
The following outcomes will be measured:

■■ Overall survival (OS)
■■ Progression-free survival (PFS)
■■ Response rate 
■■ Adverse effects of treatment
■■ Health-related quality of life (HRQL)
■■ Liver resection rates will also be considered if evidence is available.

Methods for synthesis of evidence of clinical effectiveness

The assessment report will include a systematic review of the evidence for clinical effectiveness of 
cetuximab monotherapy and in combination with chemotherapy; bevacizumab in combination 
with non-oxaliplatin based chemotherapy; and panitumumab monotherapy. The review will 
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be undertaken following the general principles published by the NHS Centre for Reviews and 
Dissemination.6 The components of the review question will be:

Population: Adults with metastatic colorectal cancer – this will be further restricted to EGFR-
expressing and KRAS wild-type metastatic colorectal cancer for cetuximab and panitumumab in 
line with the marketing authorisations for these treatments. Adults will in addition have had to 
fail first-line chemotherapy.

Interventions: This technology assessment report (TAR) will consider three 
pharmaceutical interventions:

■■ Bevacizumab in combination with non-oxaliplatin based chemotherapy
■■ Cetuximab monotherapy and in combination with chemotherapy
■■ Panitumumab monotherapy.

Each should be being used in accordance with the marketing authorisation and in the 
populations indicated in the previous paragraph.

Comparators: Any clinically relevant alternative treatment for the population in question, but 
particularly including:

■■ Irinotecan- or oxaliplatin-based chemotherapy regimens.
■■ One of the other interventions under consideration.
■■ Best supportive care: pain control, anti-emetics, appetite stimulants (steroids); and, in some 

cases, radiotherapy.

Outcomes: The following kinds of outcomes will be measured in a variety of scales reflecting the 
included studies:

■■ Overall survival
■■ Progression-free survival
■■ Response rate
■■ Adverse effects of treatment
■■ Health-related quality of life
■■ Liver resection rates (if available).

Search strategy 
The search strategy will comprise the following main elements:

■■ Searching of electronic databases
■■ Contact with experts in the field
■■ Scrutiny of bibliographies of retrieved papers and manufacturer submissions
■■ Follow-up on mentions of potentially relevant ongoing trials noted in NICE guidance on 

colorectal cancer.

The main electronic databases of interest will be:

MEDLINE (Ovid); PubMed; EMBASE; The Cochrane Library including the Cochrane Systematic 
Reviews Database, Cochrane Controlled Trials Register, DARE, NHS EED and HTA databases; 
NRR (National Research Register); Web of Science Proceedings; Current Controlled Trials; 
Clinical Trials.gov; FDA website; EMEA website. These will be searched from search end-date of 
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the last MTA7 on this topic April 2005. Although panitumumab was not covered in this report, 
we believe that relevant interventional research is highly unlikely to have been published on this 
drug prior to this date.

The searches will be developed and implemented by a trained information specialist using the 
search strategy detailed in the MTA by Tappenden et al as the starting point.7

Inclusion criteria 
For the review of clinical effectiveness, in the first instance, only systematic reviews of 
randomised controlled trials (RCTs) and RCTs will be considered. However, if key outcomes 
of interest are not measured at all in the included RCTs we will discuss whether extending the 
range of included study designs i.e. to controlled clinical trials could be of value and feasible in 
the time available with NICE. The systematic reviews will be used as a source for finding further 
included studies and to compare with our systematic review. Systematic reviews provided as part 
of manufacturer’s submissions will be treated in a similar manner. These criteria may be relaxed 
for consideration of adverse events, for which observational studies may be included.

Titles and abstracts will be examined for inclusion by two reviewers independently. Disagreement 
will be resolved by consensus. 

Exclusion criteria 
Studies will be excluded if they do not match the inclusion criteria, particularly:

■■ Non-randomised studies (except if agreed, in the absence of RCTs)
■■ Animal models
■■ Preclinical and biological studies
■■ Narrative reviews, editorials, opinions
■■ Non-English-language papers
■■ Reports published as meeting abstracts only, where insufficient methodological details are 

reported to allow critical appraisal of study quality.

Data extraction strategy
Data will be extracted independently by one reviewer using a standardised data extraction form 
and checked by another. Discrepancies will be resolved by discussion, with involvement of a third 
reviewer if necessary.

Quality assessment strategy
Consideration of study quality will be based on the guidelines set out by the NHS Centre for 
Reviews and Dissemination6 and include the following factors for RCTs:

■■ Timing, duration and location of the study
■■ Method of randomisation
■■ Allocation concealment
■■ Blinding
■■ Numbers of participants randomized, excluded and lost to follow up
■■ Whether intent to treat analysis is performed
■■ Methods for handling missing data
■■ Appropriateness of statistical analysis.

This framework will be adapted should other study designs subsequently be included.
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Methods of analysis/synthesis
Data will be tabulated and discussed in a narrative review. Where appropriate, meta-analysis will 
be employed to estimate a summary measure of effect on relevant outcomes based on intention to 
treat analyses. 

Meta-analysis will be carried out using fixed and random effects models, using RevMAN 
supplemented with STATA or equivalent software as required. Heterogeneity will be explored 
through consideration of the study populations, methods and interventions, by visualisation of 
results and, in statistical terms, by the χ2 test for homogeneity and the I2 statistic.

Sub-group analyses by completeness of tumour response will be undertaken if appropriate data 
are available. 

Methods for synthesising evidence of cost-effectiveness

Review question
For the interventions and populations indicated above, the existing evidence on cost-effectiveness 
will be systematically reviewed.

Search strategy
The searches will again be developed and implemented by a trained information specialist using 
the search strategy detailed in the MTA by Tappenden et al.7 as the starting point.7 The range of 
sources searched will include those for clinical effectiveness and extend to include NHS EED and 
EconLit. April 2005 will again be the starting point.

Study selection criteria and procedures
The inclusion and exclusion criteria for the systematic review of economic evaluations will be 
identical to those for the systematic review of clinical effectiveness, except:

Non-randomised studies will be included (e.g. decision model based analyses, or analyses of 
patient-level cost and effectiveness data alongside observational studies). 

Full cost-effectiveness analyses, cost–utility analyses, cost–benefit analyses and cost consequence 
analyses will be included. (Economic evaluations which only report average cost-effectiveness 
ratios will only be included if the incremental ratios can be easily calculated from the 
published data.) 

Stand alone cost analyses based in the UK NHS will also be sought and appraised.

Based on the above inclusion/exclusion criteria, study selection will be made by one reviewer. 

Study quality assessment 
The methodological quality of the economic evaluations will be assessed by one reviewer 
according to internationally accepted criteria such as the Consensus on Health Economic 
Checklist (CHEC) questions developed by Evers et al.8 Any studies based on decision models 
will also be assessed against the International Society for Pharmacoeconomics and Outcomes 
Research (ISPOR) guidelines for good practice in decision analytic modelling.9 

Data extraction strategy
Data will be extracted by one researcher into two summary tables: one to describe the study 
design of each economic evaluation and the other to describe the main results. 
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In study design table: author and year; model type or trial based; study design (e.g. cost-
effectiveness analysis [CEA], cost utility analysis [CUA] or cost-analysis); service setting/country; 
study population; comparators; research question; perspective, time horizon, and discounting; 
main costs included; main outcomes included; sensitivity analyses conducted; and other notable 
design features.

For modelling-based economic evaluations a supplementary Study Design table will record 
further descriptions of: model structure (and note its consistency with the study perspective), and 
knowledge of disease/treatment processes; sources of transition and chance node probabilities; 
sources of utility values; sources of resource use and unit costs; handling of heterogeneity in 
populations; evidence of validation (e.g. debugging, calibration against external data, comparison 
with other models).

In the results table for each comparator we will show; incremental cost; incremental effectiveness/
utility and incremental cost-effectiveness ratio(s). Excluded comparators on the basis of 
dominance or extended dominance will also be noted. The original authors’ conclusions will 
be noted, and also any issues they raise concerning the generalisability of results. Finally the 
reviewers’ comments on study quality and generalisability (in relation to the TAR scope) of their 
results will be recorded.

Synthesis of extracted evidence
Narrative synthesis, supported by the data extraction tables, will be used to summarise the 
evidence base. 

Economic modelling 

The general approach will be consistent with the NICE reference standard.10 A new cost-
effectiveness analysis will be carried out from the perspective of the UK NHS and Personal Social 
Services (PSS) using a decision analytic model. This will build on the modelling approach used in 
the original MTA7 and be informed by modelling approaches used in subsequent NICE appraisals 
and published cost-effectiveness literature reviewed (see Section 6). 

Model structure will be determined on the basis of available research evidence and clinical 
expert opinion.

The sources of parameter values that determine the effectiveness of the interventions being 
compared will be obtained from our own systematic review of clinical effectiveness or other 
relevant research literature. Where required parameters are not available from good quality 
published studies in the relevant patient group we may use data from manufacturer submissions 
to NICE. 

Cost data will be identified from NHS and PSS reference costs or, where these are not relevant, 
will be extracted from published work and/or sponsor submissions to NICE. If insufficient data 
are retrieved from published sources, costs may be derived from individual NHS Trusts or groups 
of Trusts. 

To reflect health related quality of life, utility values will be sought either directly from relevant 
research literature or indirectly from quality of life studies. 

Analysis of uncertainty will focus on costs and utilities, assuming cost per QALY can be 
estimated. Uncertainty will be explored through one way sensitivity analysis and, if the data 
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and modelling approach permit, probabilistic sensitivity analysis. The outputs of probabilistic 
sensitivity analysis will be presented using plots on the cost-effectiveness plane and cost-
effectiveness acceptability curves.

A life-time time horizon will be taken for our analysis and both cost and outcomes (QALYs) will 
be discounted at 3.5%.10 

We will collate the available relevant material necessary to inform an assessment of the 
applicability of the End of Life Criteria.

The TAR team cannot guarantee to consider any data or information relating to the technologies 
if received after 21 February 2011.

Handling the company submissions

All data submitted by the manufacturers will be considered if received by the TAR team no later 
than 21 February 2011. Data arriving after this date will not be considered.

If the data meet the inclusion criteria for the review they will be extracted and quality assessed in 
accordance with the procedures outlined in this protocol. Any economic evaluations included in 
the company submission will be assessed against NICE’s guidance on the Methods of Technology 
Appraisal2 and will also be assessed for clinical validity, reasonableness of assumptions and 
appropriateness of the data used. Where the TAR team have undertaken further analyses, using 
models submitted by manufacturers or via de novo modelling and cost effectiveness analysis, a 
comparison will be made of the alternative models used for the analysis.

Any ‘commercial in confidence’ data taken from a company submission will be underlined and 
highlighted in the assessment. 

Expertise in this TAR team

Name Institution Expertise

Louise Crathorne PenTAG, Peninsula Medical School, University of Exeter Systematic reviewing and project management

Tracey Jones-Hughes PenTAG, Peninsula Medical School, University of Exeter Systematic reviewing 

Martin Hoyle PenTAG, Peninsula Medical School, University of Exeter Health economics and economic modelling (lead)

Paul Tappenden ScHARR, University of Sheffield Economic modelling (liaison with previous MTA)

Jaime Peters PenTAG, Peninsula Medical School, University of Exeter Economic modelling

Chris Cooper PenTAG, Peninsula Medical School, University of Exeter Information science

Mark Napier Royal Devon and Exeter Foundation Trust Clinical expert

Chris Hyde PenTAG, Peninsula Medical School, University of Exeter Systematic reviewing and economic evaluation. Project 
guarantor
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Event Expected due date
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Team to comment on draft scope 26/08/10

Early sight of final scope 20/09/10
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Final protocol due 01/11/10

Consultee information meeting (CIM) (if applicable) 13/12/10

Manufacturers’ submission 21/02/11

ERG Appraisal Report due 02/06/11

1st Appraisal Committee meeting 04/08/11

2nd Appraisal Committee meeting 05/10/11
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