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Executive summary
Background
Rheumatoid arthritis (RA) is a common inflammatory condition that typically causes a
symmetrical chronic arthritis that causes joint pain, swelling and in some cases a systemic
illness. The cause of RA is unknown, but important genetic influences are recognised. The goal of
treatment is to achieve remission if patients present with early disease. In later disease, key goals
are to control pain and inflammation and thereby reduce functional limitations and the risk of
permanent joint damage.
The timely use of disease-modifying antirheumatic drugs (DMARDs) is an essential aspect of
contemporary disease management, but many patients may not respond even when conventional
agents are used optimally. DMARDs are defined by their ability to modify the disease process
such that the risk of progressive joint damage is reduced. Biological agents designed to interrupt
the inflammatory pathway have proved to be an important advance in the care of RA patients.
The most widely used agents in the UK are tumour necrosis factor inhibitors [adalimumab
(ADA, Humira, Abbott), etanercept (ETN, Enbrel, Wyeth Pharmaceuticals) and infliximab
[(IFX, Remicade, Schering-Plough Ltd)] and a monoclonal antibody targeting B lymphocytes
[rituximab (RTX, Mabthera, Roche)]. The use of these agents is subject to National Institute
for Health and Clinical Excellence (NICE) guidance and all are approved for use provided
specific criteria are met. Other agents such as anakinra (an interleukin-1 inhibitor), abatacept
[(ABT, Orencia, Bristol-Myers Squibb Ltd) an antibody that targets cellular interactions],
and tocilizumab [(TOC, RoActemra, Roche) an interleukin-6 inhibitor] are licensed, but
currently under assessment or not approved for use by NICE, at the time when this report is
being prepared.
This review considers the clinical effectiveness and cost-effectiveness of ADA, ETN, IFX,
RTX and ABT when used in patients with RA who have tried conventional agents including
methotrexate (MTX) and have failed to improve after trying a first tumour necrosis factor (TNF)
inhibitor.

Objectives
The objectives of the assessment report were to assess:
■■

■■
■■

■■

Whether significant differences in clinical effectiveness and cost-effectiveness exist between
ADA, ETN, IFX, RTX and ABT (referred to as ‘the interventions’ hereafter) when used
within their licensed indications in adults with active RA who have had an inadequate
response to a first TNF inhibitor prescribed according to current NICE guidance.
Whether the interventions are clinically effective and cost-effective compared with
conventional DMARDs (such as MTX, sulfasalazine and leflunomide).
Whether the interventions are clinically effective and cost-effective compared with other
biologic agents [including TOC, golimumab (Simponi, Schering-Plough Ltd) and
certolizumab pegol (Cimzia, UCB)].
Whether the interventions are clinically effective and cost-effective compared with
supportive care.
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■■

Whether the clinical effectiveness and cost-effectiveness of the interventions differ
significantly between certain subgroups of patients.

Methods
Clinical effectiveness
A systematic review of primary studies (excluding non-randomised studies with less than 20
patients in a treatment arm) of any of the technologies was undertaken. Databases searched
included the Cochrane Library, MEDLINE and EMBASE along with other sources from
inception up to July 2009. Further data were obtained from dossiers submitted to NICE by the
manufacturers of the technologies. Inclusion decisions, quality assessment and data extraction
were undertaken according to pre-defined criteria. Owing to heterogeneity between studies and
insufficient data, pooling of results was not undertaken.
Cost-effectiveness
A systematic review of published studies on the costs and cost-effectiveness of the technologies
for RA patients who had not responded to a TNF inhibitor and a review of the dossiers submitted
to NICE by the manufacturers of the technologies were undertaken. In addition, model-based
economic evaluations of the cost-effectiveness of the technologies from the perspective of the UK
National Health Service (NHS) were carried out.

Results
Clinical effectiveness
Thirty-five studies were included in the systematic review. Five of these were randomised
controlled trials (RCTs), one was a comparative study, one was a controlled study and 28 were
uncontrolled studies (including one long-term extension of an RCT). Included RCTs compared
one of the technologies with placebo and/or ongoing DMARDs/biologics to which the patients
have inadequate response. No head-to-head trials directly comparing the five technologies
against each other, or comparing the technologies with other biologics or previously untried
DMARDs were identified.
Evidence from randomised controlled trials
The effectiveness of RTX was demonstrated in a good-quality RCT (REFLEX). At 6 months,
significantly more patients treated with RTX achieved American College of Rheumatology (ACR)
20 [relative risk (RR) = 2.85, 95% confidence interval (CI) 2.08 to 3.91] and ACR70 (RR = 12.14,
95% CI 2.96 to 49.86) compared with those treated with the placebo. Significant differences
between groups in favour of RTX were observed at 6 months for mean change from baseline in
Disease Activity Score 28 (DAS28) (mean difference –1.50, 95% CI –1.74 to –1.26) and mean
change from baseline in Health Assessment Questionnaire (HAQ) score (mean difference –0.30,
95% CI –0.40 to –0.20).
The effectiveness of ABT was demonstrated in a good-quality RCT (ATTAIN). At 6 months,
significantly more patients treated with ABT achieved ACR20 (RR = 2.56, 95% CI 1.77 to 3.69)
and ACR70 (RR = 6.70, 95% CI 1.62 to 27.80) compared with those treated with the placebo.
Significant differences between groups in favour of ABT were observed at 6 months for mean
change from baseline in DAS28 score (mean difference –1.27, 95% CI –1.62 to –0.93) and mean
change from baseline in HAQ score (mean difference –0.34, insufficient data for calculating
95% CI).
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One small RCT (OPPOSITE, n = 27) compared switching to IFX versus staying on ETN in
patients who had incomplete response to ETN. The study population was not well defined and
the comparator was considered inappropriate for this assessment. Two additional RCTs evaluated
concurrent use of ABT and TNF inhibitor, which is not recommended in its licence. These
studies were not further assessed.

Evidence from observational studies
One non-randomised study found greater but not statistically significant improvement in DAS28
for patients switched to RTX compared with those who switched to an unspecified alternative
TNF inhibitor (mean difference –0.35, 95% CI –0.71 to 0.01). Another prospective cohort from
the British Society for Rheumatology Biologics Registry showed significantly greater reduction
in HAQ score for patients who switched to an unspecified alternative TNF inhibitor compared
with switching to non-biologic DMARDs. Twenty-eight uncontrolled studies observed significant
improvement in various measures of effectiveness compared with before switching, in patients
who switched to ADA, ETN or IFX after discontinued previous TNF inhibitor(s), for various
reasons including lack of efficacy, adverse events (AEs) and other reasons.
Subgroup analyses
Evidence from the REFLEX trial suggested that the effectiveness of RTX does not vary
significantly depending on reasons for withdrawal, baseline rheumatoid factor status and number
of prior TNF inhibitors tried (one vs more than one).
No significant differences in the effectiveness of ABT between subgroups, defined by the number
of prior TNF inhibitors (one vs two) and the identity of the prior TNF inhibitor received (ETN
vs IFX), were observed in the ATTAIN trial. Some of these subgroup analyses; however, may
be underpowered.
Evidence from observational studies showed that the proportion of patients responding to a
subsequent TNF inhibitor might vary according to the reason for withdrawal of the previous
TNF inhibitor (higher response in patients who withdrew due to intolerance/AEs compared
with those who withdrew due to lack of efficacy). The proportion of patients who respond to
a subsequent treatment (including TNF inhibitors, RTX and ABT) decreases as the number of
prior TNF inhibitor(s) that the patients have tried increases.

Cost-effectiveness
Systematic review
Four studies were included in the systematic review: two studies evaluated ABT and two RTX.
One of the RTX studies was UK based. All but one study carried out a cost–utility analysis and
reported results in cost per quality-adjusted life-year (QALY). One study carried out a costeffectiveness analysis and reported results in cost per additional case of low disease-activity state
gained (DAS28 less than or equal to 3.2) and cost per additional remission gained (DAS28 less
than 2.6). All studies used a decision-analytic model.
Models varied in some important aspects: the type of model used, the sequence of drugs,
comparator therapies and time horizon. There was disparity in the selection of perspectives
chosen for the analyses. One study reported costs that include both those from a health-care
perspective as well as indirect costs and costs of informal care; inclusion of these costs improves
the cost-effectiveness of the drug.
A direct comparison of incremental cost-effectiveness ratios (ICERs) between studies was not
possible because of the different approaches to modelling, in particular time horizon, country of
origin and perspective chosen.
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Independent economic assessment
In the reference case all biologic agents were compared with a newly initiated DMARD and
against each other. Compared with DMARDs the ICERs were £34,300 (per QALY) for ADA,
£38,800 for ETN, £36,200 for IFX, £21,200 for RTX, and £38,600 for ABT. RTX dominates
the TNF inhibitors and the ICER for ABT compared with RTX is over £100,000 (per QALY).
These results are subject to considerable uncertainty. Important drivers of that uncertainty were
found in the scenario analysis to include the assumptions about HAQ progression on biologic
treatments, the equation relating HAQ to quality of life, and for comparisons involving RTX the
assumed time between treatments. The inclusion of AE costs for biologic therapy made little
difference to the results.

Discussion
The limitations predominantly relate to factors outside the control of the assessment group.
The major limitation of the assessment was the paucity of evidence from RCTs for assessing the
clinical effectiveness of the three TNF inhibitors and a complete absence of genuine head-tohead trials comparing the five technologies against each other, against other biologics or against
newly initiated, previously untried DMARDs. Many observational studies were identified. Data
from these studies can be confounded by many factors such as patients’ baseline disease activity,
past history of therapy and methods of selecting and following up patients and analysis of data.
Pooling of data was not performed owing to heterogeneity between studies on these respects.

Conclusions
There is lack of good-quality evidence directly comparing the effectiveness of the five
technologies against each other. This imposes significant uncertainties with regard to any
assessment of their relative cost-effectiveness. Adjusted indirect comparison suggests that
there is no significant difference in the effectiveness between RTX and ABT, both of which are
supported by good-quality RCT evidence. Existing data do not allow reliable quantification of the
effectiveness of TNF inhibitors compared with RTX and ABT. Independent modelling comparing
each of the other four technologies with RTX (recommended in the current NICE guidance)
suggests RTX dominating ADA, ETN and IFX and an estimated ICER of £131,000 (per QALY)
for ABT compared with RTX.
There is lack of evidence comparing the effectiveness of the five technologies to newly initiated,
previously untried DMARDs. Independent modelling based on certain assumptions suggests the
following ICERs: £34,300 (per QALY) for ADA, £38,800 for ETN, £36,200 for IFX, £21,200 for
RTX and £38,600 for ABT.
There is lack of evidence directly comparing the effectiveness of the five technologies with other
biologic agents.
Good-quality evidence from RCTs suggests RTX and ABT are more effective than supportive
care (including ongoing DMARDs which had provided inadequate control of the disease). Data
from observational studies suggest that the use of an alternative TNF inhibitor after patients have
experienced an inadequate response to a first TNF inhibitor may offer some benefit, but there
remain significant uncertainties with regard to the magnitude of treatment effects and how these
translate into cost-effectiveness.

v

vi

Executive summary: Treatment of rheumatoid arthritis after the failure of a tumour necrosis factor inhibitor

Funding
This study was funded by the Health Technology Assessment programme of the National
Institute for Health Research.

Publication
Malottki K, Barton P, Tsourapas A, Uthman AO, Liu Z, Routh K, et al. Adalimumab, etanercept,
infliximab, rituximab and abatacept for the treatment of rheumatoid arthritis after the failure of
a tumour necrosis factor inhibitor: a systematic review and economic evaluation. Health Technol
Assess 2011;15(14).

HTA
How to obtain copies of this and other HTA programme reports
An electronic version of this title, in Adobe Acrobat format, is available for downloading free of charge for
personal use from the HTA website (www.hta.ac.uk). A fully searchable DVD is also available (see below).
Printed copies of HTA journal series issues cost £20 each (post and packing free in the UK) to both
public and private sector purchasers from our despatch agents.
Non-UK purchasers will have to pay a small fee for post and packing. For European countries the cost is
£2 per issue and for the rest of the world £3 per issue.
How to order:
– fax (with credit card details)
– post (with credit card details or cheque)
– phone during office hours (credit card only).
Additionally the HTA website allows you to either print out your order or download a blank order form.
Contact details are as follows:
Synergie UK (HTA Department)
Digital House, The Loddon Centre
Wade Road
Basingstoke
Hants RG24 8QW

Email: orders@hta.ac.uk
Tel: 0845 812 4000 – ask for ‘HTA Payment Services’
(out-of-hours answer-phone service)
Fax: 0845 812 4001 – put ‘HTA Order’ on the fax header

Payment methods
Paying by cheque
If you pay by cheque, the cheque must be in pounds sterling, made payable to University of
Southampton and drawn on a bank with a UK address.
Paying by credit card
You can order using your credit card by phone, fax or post.
Subscriptions
NHS libraries can subscribe free of charge. Public libraries can subscribe at a reduced cost of £100 for
each volume (normally comprising 40–50 titles). The commercial subscription rate is £400 per volume
(addresses within the UK) and £600 per volume (addresses outside the UK). Please see our website for
details. Subscriptions can be purchased only for the current or forthcoming volume.
How do I get a copy of HTA on DVD?
Please use the form on the HTA website (www.hta.ac.uk/htacd/index.shtml). HTA on DVD is currently free
of charge worldwide.
The website also provides information about the HTA programme and lists the membership of the v arious
committees.

NIHR Health Technology Assessment programme

The Health Technology Assessment (HTA) programme, part of the National Institute for Health Research
(NIHR), was set up in 1993. It produces high-quality research information on the effectiveness, costs and broader
impact of health technologies for those who use, manage and provide care in the NHS. ‘Health technologies’ are
broadly defined as all interventions used to promote health, prevent and treat disease, and improve rehabilitation
and long-term care.
The research findings from the HTA programme directly influence decision-making bodies such as the National
Institute for Health and Clinical Excellence (NICE) and the National Screening Committee (NSC). HTA findings
also help to improve the quality of clinical practice in the NHS indirectly in that they form a key component of the
‘National Knowledge Service’.
The HTA programme is needs led in that it fills gaps in the evidence needed by the NHS. There are three routes to
the start of projects.
First is the commissioned route. Suggestions for research are actively sought from people working in the NHS,
from the public and consumer groups and from professional bodies such as royal colleges and NHS trusts. These
suggestions are carefully prioritised by panels of independent experts (including NHS service users). The HTA
programme then commissions the research by competitive tender.
Second, the HTA programme provides grants for clinical trials for researchers who identify research questions.
These are assessed for importance to patients and the NHS, and scientific rigour.
Third, through its Technology Assessment Report (TAR) call-off contract, the HTA programme commissions
bespoke reports, principally for NICE, but also for other policy-makers. TARs bring together evidence on the
value of specific technologies.
Some HTA research projects, including TARs, may take only months, others need several years. They can cost
from as little as £40,000 to over £1 million, and may involve synthesising existing evidence, undertaking a trial, or
other research collecting new data to answer a research problem.
The final reports from HTA projects are peer reviewed by a number of independent expert referees before
publication in the widely read journal series Health Technology Assessment.
Criteria for inclusion in the HTA journal series
Reports are published in the HTA journal series if (1) they have resulted from work for the HTA programme,
and (2) they are of a sufficiently high scientific quality as assessed by the referees and editors.
Reviews in Health Technology Assessment are termed ‘systematic’ when the account of the search, appraisal and
synthesis methods (to minimise biases and random errors) would, in theory, permit the replication of the review
by others.
The research reported in this issue of the journal was commissioned and funded by the HTA programme on
behalf of NICE as project number 04/26/02. The protocol was agreed in July 2009. The assessment report began
editorial review in November 2009 and was accepted for publication in June 2010. The authors have been wholly
responsible for all data collection, analysis and interpretation, and for writing up their work. The HTA editors and
publisher have tried to ensure the accuracy of the authors’ report and would like to thank the referees for their
constructive comments on the draft document. However, they do not accept liability for damages or losses arising
from material published in this report.
The views expressed in this publication are those of the authors and not necessarily those of the HTA programme
or the Department of Health.
Editor-in-Chief:
Professor Tom Walley CBE
Series Editors:
Dr Martin Ashton-Key, Professor Aileen Clarke, Professor Chris Hyde,
Dr Tom Marshall, Professor John Powell, Dr Rob Riemsma and Professor Ken Stein
Associate Editor:
Dr Peter Davidson
Editorial Contact:
edit@southampton.ac.uk

ISSN 1366-5278 (Print)
ISSN 2046-4924 (Online)
ISSN 2046-4932 (DVD)

© 2011 Queen’s Printer and Controller of HMSO

This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE) (http://www.
publicationethics.org/).
This journal may be freely reproduced for the purposes of private research and study and may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising.
Applications for commercial reproduction should be addressed to: NETSCC, Health Technology Assessment, Alpha House,
University of Southampton Science Park, Southampton SO16 7NS, UK.
Published by Prepress Projects Ltd, Perth, Scotland (www.prepress-projects.co.uk), on behalf of NETSCC, HTA.
Printed on acid-free paper in the UK by the Charlesworth Group.

