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New tumour necrosis factor
inhibitors for rheumatoid
arthritis: are there benefits from
extending choice?
David L Scott,1 Andrew Cope2
Certolizumab pegol (UCB, Brussels,
Belgium) and golimumab (Centocor,
Horsham, Pennsylvania, USA) are the
latest tumour necrosis factor (TNF) inhibitors evaluated in double-blind, multicentre
randomised controlled trials (RCT).
Certolizimab is the pegylated (polyethylene glycolated) Fab9 fragment derived
from a high affinity humanised antiTNFa monocolonal antibody (mAb). Fab9
fragments lack the Fc portion of immunoglobulin, and so the repertoire of Fcmediated effector responses, such as complement or antibody-dependent cellmediated cytotoxicity, is distinct from
those
of
other
anti-TNF
mAb.
Nonetheless, it still neutralises membrane
TNFa. Derivatisation of the Fab9 fragment
prolongs the plasma half-life to 2 weeks.
Certolizumab pegol is administered by
subcutaneous injection (200 or 400 mg)
every 2 weeks. Golimumab is a human
anti-TNF mAb administered by subcutaneous injections (50 or 100 mg) every
4 weeks. Three RCT in this issue of
Annals of the Rheumatic Diseases,1–3 (see
pages 789, 797 and 805) which report
their use in active rheumatoid arthritis
(RA), raise two questions. First, do we need
more TNF inhibitors? Second, how effective and safe are these new TNF inhibitors?
Successful drugs are invariably replicated. ‘‘Breakthrough’’ treatments sound
more impressive than subsequent ‘‘me
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too’’ replications, although the latter
products might perform better. Lee4 has
elegantly summarised the arguments for
‘‘me too’’ products, indicating that their
presence ‘‘does not mean that imitation
has replaced innovation’’. Successful ‘‘me
too’’ treatments improve efficacy, reduce
toxicity and increase ‘‘cost effectiveness’’.
With biological agents such as TNF
inhibitors their added benefits may
include more favourable routes or frequencies of administration.
There are cogent reasons to anticipate
that ‘‘me too’’ biological agents will be
commonplace as experience with these
agents solidifies and their use increases.
There may be special factors with biologicals, particularly around their mechanism of action, which may complicate the
comparison of different ‘‘me too’’ products. Nevertheless, it is generally appropriate to assume that what holds for
conventional drugs also holds for large
molecules with regard to the benefits of
‘‘me too’’ products. Indeed, regulatory
developments have paved the way for
future biosimilars or follow-on biologicals
to be developed as the patent life of
established molecules draws to a close.5
There are many critics of ‘‘me too’’
conventional drugs.6 Clinicians often use
only one or two drugs in each class and
may not need wide choices. Furthermore,
much expenditure on drugs is attributable
to high-cost ‘‘me too’’ products. However,
this issue is complex because it could
represent either high expenditure on
unneeded replication or a realistic preference for refined ‘‘me too’’ products over
less effective or more toxic ‘‘breakthrough’’ products. Overall, the proliferation of agents in a successful treatment
class reflects the competitive nature of
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drug development, the length of the
regulatory process and the risks of first
agents in a class not achieving registration. It seems unlikely that ‘‘me too’’
products stifle the development of novel
agents; recent history suggests ‘‘me too’’
agents are an inevitable part of the process
of finding new products.7
Two RCT reported in this issue evaluated the new TNF inhibitors combined
with methotrexate in disease-modifying
antirheumatic drug (DMARD) non-responders. American College of Rheumatology
50% improvement (ACR50) responder
rates at 6 months can be used to place the
results in context. With golimumab–methotrexate ACR50 responder rates were 35%
compared with 14% with controls;2 in a
previous dose-ranging trial ACR50 responder rates were 31% with active treatment
and 6% in controls.8 Certolizumab pegol/
methotrexate gave ACR50 responder rates
of 33% compared with 3% with controls;1
in a previous phase III trial ACR50 responder rates were 37–40% compared with 8%
with controls.9 We extended this analysis
of ACR50 responder rates at 6 months
across TNF inhibitor–methotrexate combinations, using key RCT in established RA
identified in a previous systematic
review.10–13 Although this analytical
approach has its limitations as the trials
were undertaken at different times and in
different populations, it is possible to gain
some understanding of the overall efficacy
of different TNF inhibitors from this type
of comparative analysis. The number
needed to treat (NNT) to achieve an
ACR50 response compared with methotrexate monotherapy ranges from 3 to 5
(table 1). These results show that both
established and new TNF inhibitors have
similar efficacy when combined with
methotrexate.
Established TNF inhibitors prevent erosive progression over 12 months and
beyond. Comparative 6-month data for
certolizumab pegol suggest it reduces
erosive damage and its efficacy is similar
to etanercept and adalimumab1 12 13 (fig 1).
Whereas conventional assessments of
erosive damage use 12-month changes, 6month changes are equally impressive
with all these agents. Although comparable 6-month data on erosive progression
are not available for infliximab and
golimumab, their absence is most likely
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Biological agent

Trial
11

Infliximab

Maini et al (1999)

Etanercept

Klareskog et al (2004)12

Adalimumab

Keystone et al (2004)13

Golimumab

Keystone et al (2009)2

Certolizumab pegol

Smolen et al (2009)1

Keystone et al (2009)9

Group

Recruited

ACR50
responders

Percentage of
responders (%)

3 mg/kg per 8 weeks
3 mg/kg per 4 weeks
Placebo
2 6 25 mg/week
Placebo
40 mg/2 weeks
Placebo
50 mg/4 weeks
100 mg/4 weeks
Placebo
200 mg/4 weeks
400 mg/4 weeks
Placebo
200 mg/4 weeks
400 mg/4 weeks
Placebo

86
86
88
231
228
207
200
89
89
133
246
246
127
393
390
199

22
25
4
136
93
81
19
33
29
18
80
81
4
146
156
15

27
29
5
59
41
39
10
37
33
14
33
33
3
37
40
8

NNT
5
4
–
3
–
3
–
4
5
–
3
3
–
3
3

(4–9)
(3–7)
(3–4)
(3–5)
(3–8)
(3–13)
(3–4)
(3–4)
(3–4)
(3–4)

These trials differed in the type of patients enrolled, their initial disease activities and the clinical situation from which they were drawn (treatment in the 1990s was different to the 2005–8 era).
These differences explain variations in the absolute numbers of active and placebo responders. However, the relationship between active and placebo treatments shown by the number needed
to treat (NNT) should not be affected by these variations. ACR50, American College of Rheumatology 50% improvement; RCT, randomised controlled trial; TNF, tumour necrosis factor.

reflecting study design than relative efficacy.
The efficacy of TNF inhibitor monotherapy was investigated in the RCT
comparing certolizumab pegol with placebo therapy in 222 DMARD failure
patients.3 Six-month ACR50 responder
rates were 24% with certolizumab pegol
compared with 4% for placebo. This is
comparable to the efficacy of etanercept
monotherapy in the Tempo study.12 Some
patients use TNF inhibitor monotherapies, as a result of personal choice or
toxicity with methotrexate and other
DMARD. In these patients TNF inhibitor
monotherapies can be used and are likely
to be effective, but less so than combination therapy. To date, this appears to be
true for all members of the class, a finding
supported by the data of Fleischmann et
al3 that showed comparable rates of
neutralising antibodies to certolizumab

Figure 1 Radiological progression over
6 months in key randomised controlled
trials1 12 13 comparing methotrexate with
methotrexate/tumour necrosis factor inhibitor
combinations.
768

pegol (8%) to those with neutralising
antibodies to the other TNF inhibitors.
As a consequence of reducing synovitis
and erosive damage, TNF inhibitors also
improve disability and quality of life.
There is strong evidence that the existing
TNF inhibitors—infliximab, etanercept
and adalimumab—all achieve these
goals.14 15 RCT show that golimumab
and certolizumab pegol also reduce health
assessment questionnaire scores. Further
data are certain to show these biological
agents also have positive effects on
quality of life.
Adverse effects are more complex. The
trial data in the present and other reports
all suggest TNF inhibitors are relatively
safe agents. The major concern with
them—their ‘‘Achilles heel’’ in terms of
being ideal treatments—is their propensity to increase the risk of infections.16 17
The level of risk of severe infections
appears relatively small but RCT are
insufficiently large to define the level of
risk accurately. One issue that these and
other recent studies do appear to highlight, is the fact that there is unlikely to be
any major benefit to using Fc-free TNF
inhibitors over mAb in populations in
which latent tuberculous infection is
endemic. Treatment registries, mainly
from Europe, have provided invaluable
‘‘real life’’ data on adverse events in
general, and infectious risks in particular.18–20 They demonstrate that the risks
are small, although not insubstantial. The
data on existing TNF inhibitors are
substantial and the conclusions are
robust. There will be little comparable
information with new TNF inhibitors and

this could be seen to place them at a
disadvantage.
Competition should drive up efficiency
and drive down prices of TNF inhibitors.
This could result from decreasing costs,
improving efficacy or a combination of
the two. Patients should benefit from the
competition created by extending the
number of TNF inhibitors available.
Ultimately, health economics will determine the use of TNF inhibitors. There are
national variations in the current use of
these biological agents that span differences in both guidance and use,21–23 which
most likely reflects different approaches
to assessing the value of high-cost treatments. It will be interesting to see if the
introduction of newer TNF inhibitors will
change either guidance or use. From the
perspective of UK guidance, increasing
cost-effectiveness should change guidance
and extend the use of biological treatments. The introduction of two new TNF
inhibitors is also likely to increase the
overall use of these agents and to encourage switching between agents, even
though this remains an area of controversy.24 25
A key question is how to select the first
TNF inhibitor to give patients. One factor
is patient preference. Both the route and
frequency of administration influence
patients’ views and not all patients want
or need an identical approach. A key
factor is the relative efficacy of the
different biologicals. In the absence of
head-to-head trials caution is needed
when comparing results from different
placebo-controlled trials of these TNF
inhibitors. Overall, there are only minor
Ann Rheum Dis June 2009 Vol 68 No 6
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Table 1 Six-month ACR50 responders in key RCT comparing methotrexate with methotrexate/TNF inhibitor combinations
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differences in NNT, which are unlikely to
be clinically relevant. A third factor is
toxicity. To date there is only marginal
evidence for different toxicities, and trials
in particular are not the ideal way to
collect information about toxicity; large
observational cohorts, particularly registries, are more useful. Different mechanisms of action might provide a theoretical
rationale to prefer one agent over another.
Now that Fc-free inhibitors have been
evaluated in large trials we can conclude
that Fc effector function is not essential
for efficacy and true cytokine inhibition
lies behind the biological effects of therapy. So far there is no reason to prefer one
particular TNF inhibitor due to its mode
of action. The overriding pressure to
choose one particular TNF inhibitor is
likely to be economic. The most costeffective TNF inhibitor is likely to be the
most sensible choice. In this context
differences in both the overall cost of
administration and in the health gains
from treatment—even relatively minor
differences—will be of key importance.
For the present there are no data on the
cost-effectiveness of the newer TNF inhibitors and so it is not possible to make an
informed choice. This is an area in which
further research is urgently needed; ideally
this should be undertaken independently
of the manufacturer and regulatory
bodies. In summary, the data so far
suggest that the five biological agents are
very similar and there is no clear reason to
prefer one over another.
There are several outstanding issues. As
many patients with active RA are nonresponders to TNF inhibitors, there is a
pressing need to develop biomarkers that
distinguish responders from non-responders at the outset of treatment. Directed
biological therapy should be a realistic
short to medium-term goal. Such an
approach exemplifies the need to optimise
outcomes, minimise toxicity and deliver
cost-effective care when using TNF inhibitors. Turning this ethos into a reality
means we need to acquire the molecular
toolkit to redefine RA as a heterogeneous
spectrum of syndromes driven by distinct
inflammatory pathways.

