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Editorial

Cost-effectiveness of Biological Disease-modifying
Antirheumatic Drugs for the Treatment of Rheumatoid
Arthritis: Implications for Clinical Practice

In this issue of The Journal, Stevenson, et al present an
economic model on the cost-effectiveness of biological
disease-modifying antirheumatic drugs (bDMARD) for
rheumatoid arthritis (RA) in patients who can tolerate
methotrexate (MTX)1. Their work formed part of the
evidence used by the UK National Institute for Health and
Care Excellence (NICE) to update the technology appraisal
guidance on the application of bDMARD in RA. In England,
because prescription of bDMARD is restricted to patients
with RA who have failed at least 2 conventional DMARD
and have high disease activity [28-joint Disease Activity
Score (DAS28) > 5.1], there was specific interest in the
question of whether prescriptions should also be extended
to those with moderate disease. The model presented is
based on the healthcare setting in England and compares the
continuous administration of nonbiological therapy to
treatment with sequences of bDMARD in patients with
moderate and moderate-to-severe RA. The authors report
that the cost per quality-adjusted life-year (QALY) gained
by bDMARD strategies over nonbiological DMARD
treatment only was £41,600 (US $51,628) for patients with
severe RA and £51,100 for patients with moderate to severe
RA, a cost well beyond the generally accepted NICE
threshold of £20,000−£30,000. In subanalyses, restricting
biologicals to patients with the worst prognosis with non-
biological therapy only, more favorable cost-effectiveness
ratios were found: £25,300 per QALY for severe and
£28,500 per QALY for moderate to severe RA. Hence the
authors conclude that the cost-effectiveness of the adminis-
tration of bDMARD in RA in England is questionable and
meets currently accepted levels only in subsets of patients
with the worst prognoses. In the updated NICE guidelines2,
the eligibility criteria for bDMARD prescription remained
unchanged and were not extended to include those with
moderate RA.

What are the implications of this conclusion on clinical
practice? Based on the threshold for cost-effectiveness alone,
one would conclude that bDMARD treatment should not be
administered on a regular basis to every RA patient with

active disease. And if administered, bDMARD should be
restricted to those patients with the worst prognosis of RA.
However, before accepting such a conclusion and conse-
quently introducing such a restriction, we should be
convinced of the reliability of the results. 

In the era before the emergence of biologicals, RA was
characterized by its progressive nature, eventually resulting
in irreversible joint damage with associated disability3.
Progressive erosive disease with disabling joint malforma-
tions has now become a rare event due to a change in
treatment strategies, i.e., early and intensive treatment
combined with a treat-to-target strategy4. However, since up
to 40% of patients still fail to show an adequate response
taking conventional DMARD alone5, the additive success
should be attributed to the availability of bDMARD as well3.
Moreover, when bDMARD were given as induction therapy,
remission rates up to 80% were reported6.

Because bDMARD treatment is expected to have a
beneficial effect on treatment outcomes and quality of life,
several aspects of an economic study questioning its
cost-effectiveness need to be discussed: First, the validity of
the model. If unrealistic assumptions were made in the
modeling process, or if data from a nonrepresentative sample
were used to populate the model, effect estimates could be
expected to be biased and might not reflect the real-world
situation. In this particular case, the authors deserve credit
for a very thorough job of gathering the most representative
data and effect estimates, which were used as input for the
model. A network metaanalysis was conducted to estimate
the relative effectiveness of the different bDMARD. Patient
characteristics and expected time taking biologicals were
obtained from British biological registries. The expected
Health Assessment Questionnaire (HAQ) progression for
patients taking nonbiological DMARD was estimated from
a study using historical data from the 1980s and 1990s7. One
could argue that these historical data do not reflect the HAQ
progression we would observe today. However, owing to the
paradigm changes of early, intensive, and tight-controlled
treatment, patients today would be expected to show a more
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favorable course of disease than in the past, making the
bDMARD even less cost-effective. 

Apart from uncertainties in the modeling of the HAQ itself,
another potential problem lies in correctly estimating 
health-related quality of life (EQ-5D) from HAQ levels. In
the model, the EQ-5D was derived both directly from HAQ
and indirectly, using pain as an intermediate. As the authors
acknowledge in the full report, the relationship between HAQ
and pain is uncertain and could have greatly influenced the
incremental cost-effectiveness ratio (ICER). Another potential
bias when deriving quality of life from HAQ could be that the
HAQ may inherently measure 2 things: transient disability
due to active inflammation and permanent disability due to
irreversible joint damage. Whether a 1-point increase in either
type of disability results in a similar reduction in quality of
life is questionable. However, this is implicitly assumed in the
model, where in the conventional DMARD group a progres-
sive increase in HAQ is assumed, while in the bDMARD
group HAQ progression is assumed to be constant.

Another assumption that is made for the bDMARD group,
which may not be completely realistic, is that any reduction
in HAQ is lost on failure of the bDMARD. This suggests that
the potential for a disease-modifying effect by an early
intensive (biological) intervention is not factored into the
model. If such a benefit exists and were included in the
model, this would favor the cost-effectiveness of biological
treatment. 

A last important issue that could influence the ICER is that
only direct medical costs were included in the model. Indirect
costs, such as costs due to productivity loss, were not taken
into consideration and could potentially adjust the ICER in
favor of biological treatment. Whether indirect costs should
be taken into consideration in cost-effectiveness analyses is
a matter of ongoing debate8,9,10. However, part of the
problem with including productivity costs here would be that,
to make a fair comparison, one would need to take into
account the effect of productivity loss in the interventions
displaced by purchasing the bDMARD therapy as well,
which is unknown11.

As a final note, the setting needs to be considered. The
analyses were performed taking the English healthcare
setting as the standpoint, and models were populated using
data obtained from British biologic registers. However, in
contrast to most other countries, prescription of bDMARD
in England is restricted to RA patients with high disease
activity (DAS28 > 5.1), limiting the generalizability of results
to different healthcare systems. 

Despite these uncertainties, the relative costs of bDMARD
will likely remain high. A cost-effectiveness study by
Joensuu, et al12, in which a different modeling approach was
used, reached similar conclusions. Further, even in an
optimistic scenario in which bDMARD treatment would 
fall just below the cost-effectiveness threshold of
£20,000−£30,000, the effect on healthcare budgets would

remain considerable because of the high prevalence of the
disease. However, several actions could be taken to substan-
tially reduce these costs. First, the current biological
treatment could be provided more efficiently by dosage
reduction in patients whose disease is in remission. Results
from several studies suggest that biological treatment can be
reduced to a half dose in patients in remission without an
increased risk of flare13,14. In some patients, biological
treatment may even be withdrawn completely15,16, although
identification of these patients, based on clinical factors, is
not yet possible. A second substantial cost reduction may be
realized by switching patients to less-expensive biosimilars.
Studies comparing the effectiveness of biosimilars to their
traditional counterparts find no difference in effectiveness or
safety profiles17, suggesting that therapies can be safely
exchanged. Combining the 2 strategies could yield even
greater reductions in costs. 

In this way, healthcare resources can be made available to
other patients, while patients with RA can still benefit from
biological treatment in a cost-effective way.
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