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Anti-tumour necrosis factor a therapy:
can we afford it?
D P M Symmons
...................................................................................

Cost is now a factor in selecting treatment

T

he introduction of biological agents
into the therapeutic armamentarium for rheumatoid arthritis (RA)
has ushered in a new era for rheumatologists in more ways than one.
Randomised controlled trials (RCTs)
and longitudinal observational studies
provide clear evidence that the use of
these agents is associated with a greater
proportion of responders and a better
response than with conventional disease modifying antirheumatic drugs
(DMARDs) such as methotrexate
(MTX).1–9 However, these drugs are
substantially more expensive than conventional DMARDs. This means that,
whether we like it or not (and most of
us don’t like it), cost is now one of the
factors we have to consider when
selecting treatment for patients with
RA. Perhaps for the first time rheumatologists are having to take part in the
process of healthcare policy making and
endeavour to understand the language
of cost effectiveness analysis (CEA).
CEA compares the incremental cost of
an intervention (in this case antitumour necrosis factor a (TNFa) therapy) over the cost of conventional
treatment with its incremental health
benefit.10
The paper published in this issue of
the Annals by Bansback et al is based on
a CEA funded by Abbott Laboratories,
the manufacturers of adalimumab,
for submission to the Swedish
Government.11 It is to be welcomed that
the work is published in an academic
peer reviewed journal because health
economic modelling is as much a
legitimate scientific endeavour as the
RCTs which led to the drug being
licensed.

COST EFFECTIVENESS
The first question posed by healthcare
purchasers when a new, but expensive,
biological drug is licensed for RA is, ‘‘Is
this particular biological agent cost
effective for the treatment of RA?’’ –
or, in other words, ‘‘should any patients
with RA receive this drug?’’ This
requires consideration of the response
and cost of treatment of the ‘‘average’’
patient with RA. In considering this

question, the health economist has a
number of major handicaps. These
analyses are required by policy makers
at a time when the data on which they
can be based are very limited. The policy
makers need to decide whether they will
fund a drug when it is new to the
market—and the only published data
are a few RCTs.
Thus, the paper by Bansback et al is
based on 137 patients treated with
infliximab, 260 with etanercept, and
387 with adalimumab. These patients
will not be typical of those for whom the
economic model must be applied
because patients with comorbidity are
explicitly excluded from RCTs. Although
RCTs only extend for 6–12 months, the
health economist must model the costs
and benefits of the new treatment over
many years—or even the lifetime of the
patients. This requires a number of
assumptions to be made and requires
epidemiological data on the natural
history of treated RA to be ‘‘borrowed’’
from other sources. It is important that
rheumatologists should be involved in
the development and interpretation of
these models—and that the full models
together with their data sources are
published. Maetzel reviewed 6 CEAs
for infliximab and etanercept.12 The cost
per quality adjusted life year (QALY)
ranged from $26 00013 to $180 000.14
The differences are most likely to be
attributable to the model specifications
and assumptions made by the authors.
‘‘Policy makers have to decide
whether a treatment is cost effective
when little information is available’’
CEAs are usually presented as cost
utility rates because health benefit is
then measured in QALYs, and this
enables a comparison of costs across
diseases and interventions. QALYs also
have the advantage of combining the
positive and negative (adverse events)
outcomes of an intervention. Unfortunately, the majority of rheumatology RCTs do not include a health utility
measure (such as the EQ5D (a version
of the European Quality of Life
(EuroQol)) or Health Utility Index

(HUI)). OMERACT has sought to deal
with this deficiency by recommending
the parallel collection of disease-specific,
generic quality of life, and health utility
measures in RCTs.15 In the meantime,
mapping from existing outcome measures (such as the Health Assessment
Questionnaire (HAQ)) to a health utility
measure has to be performed using an
external data source. In the study by
Bansback et al, mapping from the HAQ
to the HUI-3 was developed using the
adalimumab trials and then applied to
the etanercept and infliximab trials.
Further work is needed to establish
how robust and transferable such maps
are.

WHO SHOULD RECEIVE A
BIOLOGICAL AGENT?
The vast differential costs of the biological agents compared with conventional DMARDs challenge the usual
way of interpreting RCTs. In the past,
RCTs focused on average responses—for
example, the mean change in the HAQ
score in patients treated with drug A
would be compared with the mean
change with drug B. The conclusion
was that if patients taking drug A did
better overall than patients taking drug
B then all patients with disease characteristics similar to those in the trial
should be treated with drug A. But such
a presentation of the results masks the
true picture. It is unlikely that every
single person in the trial did somewhat
better on drug A than they would have
done on drug B. More likely is that a
higher proportion of patients responded
to drug A, but some patients will still
have responded to drug B.
This is what we see in the biological
trials. There are more American College
of Rheumatology (ACR) 20 responders
to biological agents than to MTX.
Nevertheless, some patients in the
MTX arm do very well—especially in
early disease. If we could predict which
patients would not respond to MTX but
would respond to a biological agent then
these would be the people for whom the
drug would be most cost effective.
The biological agents will also be most
cost effective in responders with high
baseline disease activity or HAQ scores
because these patients have the greatest
potential for improvement. The milder
the baseline disease, the less room for
improvement. Non-responders incur all
the cost of treatment but no benefit. The
higher the proportion of non-responders
in the total pool of treated cases, the
lower the cost-utility ratio will be. But
RCTs are not powered to explore predictors of response. We need large
longitudinal observational studies and
better predictors of response.16 This
approach is needed to answer the
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ECONOMIC MODELS
Economic models depend on conditional probability. Given that the patient
is treated with a biological agent what is
the probability of response/adverse
event and so on. Hence the need to be
able to predict response. The models
also ask very reasonable—but often
unanswerable questions—about the
natural history of treated RA. What is
the mean HAQ score of responders to
biological agents? What is the effect of
biological treatment on hospitalisation
rates in the next year or so? As time goes
by, some of these questions will be
answered from ‘‘real’’ data which is
being accumulated by those biological
registers with a control, non-biological
exposed group.17 In the meantime, we
need to search our existing datasets to
try to provide the information required
by the policy makers and work with
health economists to develop economic
models which reflect the type of
patients, response rate, and comparator
likely to be encountered in routine
clinical practice.
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second question asked by policy makers,
‘‘Which patients with RA should receive
this biological agent’’, because clearly
they are not going to fund it for all
patients. At the moment, national
guidelines respond by saying, ‘‘those
who satisfy the criteria for entry to the
published RCTs’’. But this is sticking
with the old paradigm of average
response. The answer should be, ‘‘those
patients with RA most likely to respond
or those least likely to develop adverse
events, or both.’’

