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RHEUMATOLOGY

Economic benefits of optimizing anchor therapy
for rheumatoid arthritis

Bruno Fautrel’

Abstract

The total cost of RA is substantial, particularly in patients with high levels of disability. There are consid-
erable differences in cost between countries, driven in part by differences in the use of biologic
therapies. Economic evaluations are needed to assess the extra cost of using these treatments and the
benefits obtained, to ensure appropriate allocation of limited health care resources. The BeSt trial, eval-
uating four treatment strategies, found comparable medium-term efficacy but substantially higher costs
with early biologic therapy. A systematic review of such cost-effectiveness analyses concluded that bio-
logic therapy should be used after therapy has failed with less costly alternatives such as synthetic
DMARDs and glucocorticoids. Optimizing such relatively low-cost therapy to improve outcomes may
delay the need for biologic therapy, thereby saving costs. A simple model has confirmed the value of
this approach. The addition of modified-release prednisone 5mg/day to existing synthetic DMARD therapy
in patients with active disease resulted in improvement in DAS-28 to below the threshold level for initiation
of reimbursed biologic therapy in 28-34% of patients. On a conservative estimate (i.e. assuming no further
benefits beyond the 12 weeks of the study and a 12-week wait-and-see approach to starting biologic
therapy), cost savings amounted to nearly €400 per patient. While treatment decisions should never be
based only on cost considerations, prolonging disease control by optimizing the use of non-biologic
treatments may bring benefits to patients and also economic benefits by delaying the need for biologic
treatments.

Key words: rheumatoid arthritis, disease-modifying antirheumatic drugs (DMARDSs), biologic therapies, gluco-
corticoids, cost-effectiveness, cost savings.

though this association with national wealth was more

striking than the association with use of any particular
The total cost of RA is substantial, with new and ambitious medication for the disease [4].

The economic burden of RA

goals for the disease adding to the cost. RA is now seen
as a medical emergency, requiring prompt treatment
using a tight control strategy that is aimed at achieving
remission [1-3]. Although the value to the patient is price-
less, efficacious treatments for RA do have a quantifiable
cost. Analysis of the QUEST-RA database of over 6000
patients from 70 centres in 25 countries found that lower
disease activity scores were generally achieved in coun-
tries with higher per capita gross domestic product (GDP),
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A systematic review of cost-of-illness studies in RA
found mean annual health care cost of €4170 per patient,
with indirect costs (sick leave, lost productivity) taking
total cost to €14 906 per patient per year [5]. In early arth-
ritis, health care costs account for a high proportion
of total costs, as shown in the Etude et Suivi de
POlyarthrites Indifférenciées Récentes (ESPOIR) study in
France [6]. Annual direct costs for the 577 patients with
economic data available amounted to a mean of €2854,
with mean indirect costs of €1476.

A key determinant of cost is functional ability [7, 8]. In
separate analyses of nearly 200 patients in Sweden and
over 800 patients in the UK, costs increased as the score
on the HAQ increased (indicating increasing disability); the
increase in indirect costs of lost productivity was particu-
larly marked. The cost of RA also varies with country,
averaging €15000 per patient per year in countries in
Western Europe, compared with €3800 in countries of
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Central and Eastern Europe [9]. In this review of the litera-
ture and health technology assessments, there were also
wide variations in cost within these regions, with the total
annual cost of RA per patient in France, for example, more
than double that in Spain.

One reason for the difference in health care costs of RA
between countries is the varying use of biologic treat-
ments [9]. An analysis of patients in the ESPOIR study in
France showed that treatment costs for patients with early
arthritis, adjusted for disability level as assessed by HAQ,
were markedly higher when treatment included biologic
therapy (Fig. 1) [10]. Use of biologic treatments has
grown rapidly during the past decade.

Although the use of biologic treatments has contributed
to the direct cost of health care for RA, it might also be
anticipated that use of an effective treatment could have
reduced the costly consequences of the disease. Analysis
of the need for total joint replacement in Spain over time
showed an increasing trend for patients with OA, but a
plateau in such surgery among those with RA, suggesting
reduced need following the introduction of biologic ther-
apy [11]. Likewise, a Japanese study of patients with RA
showed a decline in total joint replacement surgery since
2003 [12]. A German database study showed a gradual
increase in the proportion of employed patients with RA
and a marked decrease in days of sick leave due to RA
during the last decade [13]. In Sweden, a registry of pa-
tients showed a significant reduction in sick leave after
receiving a biologic therapy, though no changes were
noted in disability pension [14]. It appears that, while sub-
stantially increasing health care costs, modern biologic
therapies may maintain functional ability and reduce the
need for joint replacement surgery, though it may be too
early to see any impact on disability benefits. The question
remains whether or not expenditure on these costly
treatments is an efficient use of limited health care
resources. It has been noted that unrestricted use of
biologic therapies would be unaffordable, at least in the
UK [15].

Allocating limited resources

In the ESPOIR study of early RA in France, costs were
compared in those who received treatment with biologic
therapy within a year of diagnosis and those receiving later
biologic therapy [6]. Mean direct costs, adjusted for HAQ
score, were markedly higher among those receiving early
therapy compared with later therapy, and remained higher
throughout the 3 years following diagnosis. Likewise, in the
BeSt study that compared four different treatment strate-
gies, the cost of biologic therapy plus MTX was markedly
higher than other strategies using non-biologic therapies
(sequential synthetic DMARD monotherapy, step-up com-
bination synthetic DMARD and step-down glucocorticoid/
combination DMARD) as shown in Fig. 2 [16]. When the
outcomes achieved were taken into account, the cost per
quality-adjusted life year (QALY) for biologic therapy plus
MTX in these newly diagnosed patients was well beyond
the limit considered acceptable by most health care sys-
tems (Fig. 3), suggesting that the treatment was not

iv22

Fic. 1 Direct cost of treatment in the ESPOIR study ac-
cording to study medication [10].
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Reproduced from [10]. BMJ Publishing Group Ltd.
© 2010.

Fic. 2 Cost of study medication for the four treatment
strategies in the BeSt study [16].
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Adapted from [16] with permission of John Wiley &
Sons, Inc. © 2009.

cost-effective in this patient group [17]. An economic
model in early RA that compared the cost-effectiveness
of three different treatment strategies also found only
limited efficacy benefits with very early use of biologic
therapies but substantial additional costs compared
with a pyramid strategy starting with synthetic DMARDs
[18]. A systematic review of the cost-effectiveness of
alternative treatment strategies confirmed that early
treatment should be with non-biologic therapies, and that
biologic treatments are only cost-effective after failure of
therapy with synthetic DMARD treatment (Fig. 4) [19].

Economic benefits of prolonging disease
control

As noted earlier, the cost of managing RA increases with
increasing disability [7]. It follows that prolonging disease
control early in the course of RA, thereby delaying the
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onset of disability and impaired function, may bring eco-
nomic benefits. While cost alone should never be the key
factor in treatment decisions, it follows that economic
benefits may be increased if outcomes can be improved
by optimizing use of low-cost treatments (i.e. synthetic
DMARDs and glucocorticoids).

The COBRA study demonstrated improved disease
control and long-term benefits of early treatment with a
step-down combination regimen of glucocorticoid, MTX

Fiac. 3 Probability of being cost-effective for the four
treatment strategies investigated in the BeSt study de-
pending on the willingness to pay per QALY from a soci-
etal perspective according to the friction cost method [16].
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and SSZ, compared with SSZ alone [20-22]. Economic
analyses showed that the combination regimen was also
the dominant strategy, i.e. it resulted in superior efficacy
at lower cost, both when only direct health care costs
were considered and when indirect productivity costs
were also included [23, 24]. The economic analysis of
the BeSt study also showed that initial treatment with
prednisone, MTX and SSZ might be a cost-effective strat-
egy compared with other strategies tested except under
the most extreme circumstances, i.e. in a model based on
the societal perspective and friction cost method [16].
There is increasing evidence suggesting that
glucocorticoids enhance clinical outcomes when used
with synthetic DMARD monotherapy or combination
therapy [25, 26]. Glucocorticoids have been shown to be
disease-modifying, at least in early RA [27, 28], and have a
good benefit to safety ratio when used at low doses [29].
Recently, a modified-release prednisone preparation has
become available that is designed to be taken at bedtime
(~22:00 h), with programmed delivery of the active ingre-
dient after a lag period of 4-6 h, to correspond to the nat-
ural circadian rhythms in endogenous cortisol secretion
[30, 31]. A 12-week study showed superior efficacy with
the modified-release prednisone compared with the same
dose of conventional prednisone with respect to the dur-
ation of morning stiffness and plasma levels of the
pro-inflammatory cytokine IL-6 [30]. In a follow-up
open-label study, significant improvements from baseline
in duration of morning stiffness, plasma levels of IL-6,
pain score and DAS were apparent after 9-12 months
of treatment with modified-release prednisone instead
of the same dose of conventional prednisone [32].

Fic. 4 Cost-effectiveness of biologic therapies determined in individual studies [19].
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The tolerability profile of the modified-release preparation
appeared unchanged from conventional prednisone [30,
32]. Furthermore, there was no evidence of adverse
impact of modified-release prednisone on hypothal-
amic-pituitary-adrenal (HPA) axis function [33]; rather
there are early indications that chronotherapeutic use of
prednisone may improve HPA function in patients with RA
[34]. There is currently no evidence on the safety profile of
modified-release prednisone for periods longer than 1
year. Prolonged use (at least 1 year; mean 6.2 years) of
conventional prednisone (or equivalent) at doses of
5-15mg/day was shown to result in a dose-related
increased risk of serious adverse events (fractures, ser-
ious infections, gastrointestinal bleed or ulcer, cataracts)
in 112 patients with RA compared with a matched cohort
of patients with RA not receiving glucocorticoid treatment;
doses below 5 mg/day had no discernable impact on ser-
ious adverse effects [35]. However, a meta-analysis of
randomized controlled trials (six studies all lasting at
least 2 years, total of 689 patients) found limited toxicity
of low-dose glucocorticoid use compared with placebo
for all adverse events [odds ratio (OR) 1.19, 95% ClI
0.91, 1.57)] and serious adverse events (OR 1.06, 95%
Cl 0.67, 1.67) per patient-year [36].

In patients with active RA (mean DAS 5.2) despite ther-
apy with synthetic DMARDs, the addition of modified-
release prednisone for 12 weeks has recently been
shown to reduce disease activity by a mean DAS of 1.2,
compared with a mean of 0.6 in patients who received
additional placebo [37, 38]. A simple model based on find-
ings from this study [Circadian Administration of
Prednisone in Rheumatoid Arthritis (CAPRA-2)] has been
developed that suggests such improvement in disease
control, by delaying initiation of biologic therapy, may be
cost saving [37].

In the Netherlands, therapy with biologic treatments is
reimbursed for patients with a DAS >3.2; in Belgium, the
equivalent threshold is >3.7 and in the UK, the threshold
is >5.1 [37, 39]. In France, the official guidelines advise
introduction of biologic treatments if DAS-28 is >5.1 or in
patients with moderate disease activity associated with
structural damage progression or dependence on steroids
at a dose >0.1-0.15mg/kg/day. Analysis of patients in the

CAPRA-2 study showed the proportion of patients at or
below these thresholds (Table 1). Using the Dutch thresh-
old, all patients at the start of the study would have been
above the threshold and therefore eligible to receive
biologic treatment; after 12 weeks, 28% of patients
receiving additional modified-release prednisone had a
DAS at or below the threshold compared with 15% of
those continuing with synthetic DMARD alone, a differ-
ence of 13% (95% Cl 4%, 21%). Thus, adding
modified-release prednisone to existing therapy for
3 months would have delayed initiation of biologic therapy
by at least this duration for 28% of patients, if biologic
treatments would otherwise have been started immedi-
ately; if a 3-month wait-and-see policy (or additional pla-
cebo) were followed, biologic therapy would be delayed
for at least 3 months in 13% of patients. A similar re-
duction in patients requiring biologic treatments would
be seen using the threshold levels for Belgium, France
and the UK.

A conservative estimate of the direct economic conse-
quences arising from this delay in biologic therapy in the
Netherlands gives a cost saving of almost €400 [37]. This
assumes no additional benefit beyond the 3 months of the
study, so that 3.25% (i.e. 13%/4) less biologic treatment
would be required for the year. At an estimated annual
cost of biologic treatment in the Netherlands of
€15000, expenditure on this therapy would be reduced
by €487.50. With a daily cost of €1 for modified-release
prednisone amounting to additional drug expenditure of
€91.25 for 3 months, net savings in drug costs amount to
at least €396. The economic benefit would increase if the
effect of modified-release prednisone persisted, or if an
immediate start in biologic therapy was assumed.
However, further research and assessment is required to
give a full evaluation of such a strategy, to include also any
potential risks of low-dose steroids over long-term use
and any impact on indirect costs arising from changes in
productivity, sick leave and disability benefits. This model
was based on costs and benefits with modified-release
prednisone rather than the more commonly used conven-
tional formulation. However, it should be noted that a sig-
nificant reduction in need for biologic therapy was
reported when conventional prednisone at low dose

TasLe 1 Proportion of patients receiving therapy with synthetic DMARDs dropping below reimbursement thresholds for
biologic treatments after addition of modified-release prednisone 5mg/day or placebo for 12 weeks [37]

Percentage of patients at or below DAS-28 threshold for reimbursement

Threshold 3.2 (Netherlands)

Time point MR prednisone Placebo
Baseline 0 0
12 weeks 28 15
Improvement 28 15
Difference 13

Threshold 3.7 (Belgium)

Threshold 5.1 (UK)

MR prednisone Placebo MR prednisone Placebo
3 3 45 45
42 29 79 68
39 26 34 23
13 11

MR: modified-release. Adapted from [37] with the permission of John Wiley & Sons, Inc. © 2011.
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(10mg/day) was included in a 2-year MTX-based tight
control strategy compared with the MTX-based strategy
and placebo, with a reduction in the proportion of patients
experiencing adverse events [40].

Conclusions

The total cost of RA is substantial, with marked increase in
costs over the past decade, due in substantial part to the
use of biologic therapies. The high cost of these therapies
is a real challenge to health care systems with limited re-
sources. Biologic treatments are cost-effective in patients
who are refractory to conventional treatments. While treat-
ment decisions should never be based only on cost con-
siderations, optimizing the use of anchor therapies such
as MTX, other synthetic DMARDs and glucocorticoids
may prolong disease control with these much less costly
treatments, delaying the need for biologic therapy [15].
Such an optimization approach may save costs, bringing
economic as well as patient benefits, although long-term
safety issues should also be included in the debate.

Rheumatology key messages

e The cost of managing RA has increased markedly,
primarily due to biologic treatments.

« Biologic treatments in RA are only cost-effective in
patients who are not adequately controlled with
conventional treatments.

e Prolonging disease control of RA by optimizing use
of conventional treatments may result in large cost
savings.
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