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Background: Societal decision makers increasingly emphasise their need for evidence based economic
analyses to make reimbursement decisions.
Objective: To analyse the cost utility of adalimumab, on both incremental cost and incremental quality
adjusted life years (QALYs), versus traditional disease modifying antirheumatic drugs and the other tumour
necrosis factor (TNF) antagonists suitable for submission to the Swedish LFN (Pharmaceutical Benefit
Board).
Methods: Swedish unit costs and treatment guidelines from a lifetime perspective were implemented. A
mathematical model, incorporating data from seven trials, simulated the experiences of 10 000
hypothetical patients with moderate to severe rheumatoid arthritis (RA). The primary outcome measure—
QALYs—was derived from utility values calculated from a relationship between the Health Assessment
Questionnaire (HAQ) Disability Index (DI) and Health Utility Index-III (HUI-3) from adalimumab trial
results. The model followed the progression of HAQ-DI through a number of treatments in a sequence
accounting for mortality, drug and monitoring costs, and other direct costs.
Results: When using ACR50 as a response threshold for determining successful treatment, adalimumab
plus methotrexate showed the greatest number of QALYs gained (2.3 from one study and 2.1 from the
pooled results of two trials). The etanercept plus methotrexate strategy yielded QALY gains similar to the
pooled adalimumab results. Except for the infliximab strategy, the costs results were between J35 000
and J42 000, a range normally considered cost effective in other European countries.
Conclusion: Adalimumab appears to be cost effective for the treatment of moderate to severe RA. The
results suggest that adalimumab is at least as cost effective as other TNF antagonists.

R
heumatoid arthritis (RA), with an annual incidence of
1.5–2.0%, is found in about 40–50 000 patients in
Sweden.1 The socioeconomic cost of rheumatic diseases

in Sweden in 2001 has been estimated at J918 million, of
which 82% is attributable to indirect costs and drugs
constitute 23% of the direct medical costs.2 Another study
calculated the average annual cost for a patient with RA as
J6600 (1997 prices) and showed the significant extent to
which costs vary depending on disease severity.3 Patients
with a Health Assessment Questionnaire Disability Index
(HAQ-DI) score of .1.6 incurred the greatest costs (J18 000
a year), whereas patients with a HAQ score ,0.5 were the
least costly (J620 a year).3 Hence, if the progression of RA
could be significantly inhibited, the potential for resource
savings might be considerable.
The historical pharmacological treatment of RA consists of

a sequence of traditional disease modifying antirheumatic
drugs (DMARDs), especially methotrexate; non-steroidal
anti-inflammatory drugs; and corticosteroids. However, the
emergence of tumour necrosis factor (TNF) antagonists for
treating moderate to severe, active RA has raised expectations
for patient outcomes, transforming the management of the
disease and leading rheumatologists to strive for remission.4

The most recent addition to the RA armamentarium,
adalimumab (Humira; Abbott Laboratories), is a fully human
monoclonal antibody with high affinity and specificity for
TNF.5 Several trials, including four phase III trials, have
demonstrated the ability of adalimumab to reduce the signs
and symptoms of RA, improve physical function and quality
of life, and inhibit radiographic progression.6–10 With their
potent clinical efficacy, and their ability significantly to

inhibit radiographic progression, and fill the unmet needs of
traditional DMARDs, TNF antagonists have set a new
therapeutic standard.4 However, biological agents are more
costly than traditional treatments, considerably increasing
the resource budget for RA treatment.
Mathematical models are commonly used to assess and

forecast the relative effectiveness and cost effectiveness of
alternative treatment strategies. The results often guide
policy decisions, assist physicians in comparing treatment
strategies, and help clinicians design clinical studies. The
objective of this study was to conduct a cost effectiveness
analysis of adalimumab relative to different biological and
non-biological DMARDs in the treatment of moderate to
severe RA.

PATIENTS AND METHODS
Patient groups
This analysis focused on the use of biological agents in
treating patients with moderate to severe RA for whom at
least two traditional DMARDs had failed. This type of patient
has been studied in the majority of randomised controlled
trials (RCTs) of biological agents and is most representative
of the type of patient with RA receiving biological agents
in Europe. We reviewed published results on the TNF

Abbreviations: ACR, American College of Rheumatology; DAS28,
28 joint count Disease Activity Index; DMARDs, disease modifying
antirheumatic drugs; HAQ-DI, Health Assessment Questionnaire Disease
Index; HRQoL, health related quality of life; HUI-3, Health Utility
Index-III; QALY, quality adjusted life year; RA, rheumatoid arthritis;
RCTs, randomised controlled trials; TNF, tumour necrosis factor
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Table 1 A review of published trial results for TNF antagonists at 6 months

No Trial type
Baseline
HAQ

Previous
No of
DMARDs

Disease
duration
(years)

% Patients responding

Moderate
DAS28

Good
DAS28 ACR20 ACR50 ACR70

Adalimumab
40 mg eow + MTX6 67 RCT 1.6 2.9 12.2 72 54 67 55 27
40 mg eow + MTX7 207 RCT 1.5 2.4 11.0 72 35 62 39 21
40 mg eow8 113 RCT 1.8 3.8 10.6 47 9 46 22 12

Etanercept
25 mg 26wkly + MTX11 59 RCT 1.5 2.7 13 NA NA 71 39 15
25 mg 26wkly12 78 RCT 1.6 3.3 11 NA NA 59 40 15
25 mg 26wkly (46%
monotherapy)14 15

123 Observational 1.6 4.5 14.9 46 31 60 37 11

Infliximab
3 mg/8 weeks + MTX13 86 RCT 1.8 2.8 8.4 NA NA 50 27 8
3 mg/8 weeks (with dose
increases) + MTX14 15

51 Observational 1.5 4.0 14.1 57 24 41 37 6

eow, every other week; 26weekly, twice weekly.
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Figure 1 Diagrammatic display of a patient pathway.
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antagonists at 6 months from seven trials.6–8 11–15 Table 1
shows that in the selected RCTs of patients with a baseline
HAQ-DI of 1.5–1.6 and disease duration .8 years, two to
four DMARDs had failed, on average. For etanercept and
infliximab, these measurements are supported by an obser-
vational study conducted in Sweden.14 15

Model structure
The mathematical approach in this analysis builds on two
previously described RA models16 17 in implementing a patient
based, transition state model. This approach followed the
experiences of 10 000 hypothetical patients with RA. In each
6 month cycle, the risks of withdrawal, adverse event, and
mortality were determined, based on the experiences of an
average patient. Whenever possible, the model parameters
used patient level data analysis of adalimumab RCTs or were
based on reviews of epidemiology, clinical efficacy, utilities,
and costs. Figure 1 shows an example of the clinical pathway
for an adalimumab versus traditional DMARD comparison.
The figure shows two transitions, after which the model
replicates the last transition, moving to the next treatment in
the sequence.
The model for the clinical pathway follows Swedish clinical

practice. In patients for whom treatment shows little efficacy
(based on response rates) or efficacy diminishes significantly
over time, the treatment is withdrawn and a new treatment
investigated.18 Patients entered the model after first line
DMARD treatments (for example, methotrexate/sulfasala-
zine/hydroxychloroquine/combination treatment) had failed,
and it was assumed only one biological agent would be used
for each patient (fig 1). After the initial biological agent was
withdrawn, the patient could move on to three more
DMARDs, at which point it was assumed that the patient
had attempted all effective treatments and that a palliative
strategy would have been introduced.

Disease epidemiology
Response
Treatment response evidence comes from a review of
published articles and conference abstracts for licensed

treatments studied in groups with moderate to severe RA
(table 1). Two combination RCTs were available for adali-
mumab. The first trial (ARMADA) was similar to the
etanercept and infliximab trials in design and patient
numbers.6 The second was a larger, more comprehensive
study that also included radiographic evaluations.7 Ideally,
comparative results of all treatments would be available from
one pragmatic trial. Until then, indirect comparisons are
necessary. Such indirect comparisons are almost universal in
health economic analyses, because a full assessment of all the
cost consequences and health benefits of an intervention can
rarely be achieved by clinical trials of safety and efficacy.21

Recommended methods of accounting for differences in
patient groups between trials have been followed by
adjusting for placebo rates when similar placebo strategies
are used.22–24

In Sweden, decisions to continue treatment are made using
the 28 joint count Disease Activity Score (DAS28) response
criteria, an index that can assess the relative improvement as
well as the absolute impact of new treatments. However, few
RCTs have measured the DAS28, but all have measured
American College of Rheumatology (ACR) response criteria.
The ACR criteria, however, are only a relative measure, and,
therefore, are not necessarily a realistic tool for decision
making. In addition, emerging opinion suggests that the
definition of therapeutic success should be made more
stringent with the advent of more efficacious treatments.25

For this reason, the analysis presents results for two
definitions for classifying successful response—the ACR20
and ACR50. Comparisons of trials (table 2) show that
similarities in results between the ACR and DAS exist.
Because the ACR response is available, it has been used to
assess response. Because published DAS28 results are not
available in all cases, the ACR20 version of the model
assumed that an ACR20 response corresponds to a moderate
DAS28 response, and the ACR50 version assumes that ACR50
corresponds to a good DAS28 response.
As some traditional DMARDs were developed more than

20 years ago, there are limited data on ACR response rates for
these, especially in third and fourth line use. We deemed the

Table 2 Variables and distributions used in the model

Etanercept Adalimumab Infliximab DMARDs Distribution

% Response in combination dose finding trials (ACR20, ACR50, ACR70)* (66, 42, 19)11 (67, 55, 27)6 (47, 29, 12)13 (37, 13, 0)14 Dirichlet
% Response in combination dose finding and radiographic trials
(ACR20, ACR50, ACR70)*

– (57, 42, 24)7 – – Dirichlet

% Response in monotherapy trials (ACR20, ACR50, ACR70)� (59, 40, 15)12 (41, 19, 12)10 – – Dirichlet
Withdrawal during 6 months 0.0815 0.0815 0.1215 0.2732` Beta
Adverse events during a period of 6 months

Mild 0.2915 0.2915 0.5415 0.3415 Beta
Moderate 0.1615 0.1615 0.3115 0.2815 Beta
Serious 0.0715 0.0715 0.115 0.0615 Beta

Monitoring and administration during the first 6 months 12 OPV 12 OPV 8 OPV 6 OPV Fixed
1 CXR 1 CXR 1 CXR 6 CBC
13 CBC 13 CBC 13 CBC 6 LFT
1 LFT 1 LFT 1 LFT 1 CMP
13 CMP 13 CMP 13 CMP
1 SIP 1 SIP 5 INF

Monitoring and administration during the subsequent 6 months 6 OPV 6 OPV 2.5 OPV 6 OPV Fixed
6 CBC 6 CBC 6 CBC 6 CBC
6 LFT 6 LFT 6 LFT 6 LFT

3.5 INF 1 CMP
Vial size (mg) 25 40 100 Random sample� Fixed
Vial cost (SEK) 1408.5 5618 4695 Fixed
Dosage 25 mg

26wkly
40 mg eow 3 mg/kg every

8 weeks
Fixed

*Trial treatment (TT) recalculated to a reference placebo (RP) equal to (15, 8, 5)6 using the trial placebo (TP) and the formula: adjusted response = RP + { (12RP)6
([TT2TP]/[12TP])}; �recalculated to a reference placebo equal to (11, 5, 1)11 using same formula; `median time receiving treatment = 1.4 years. Assuming
exponential decay (y = 12e2¡t); �randomly sampled from leflunomide, ciclosporin or auranofin.
OPV, outpatient visits; CXR, chest x ray; CBC, complete blood count; LFT, liver function test; CMP, complete metabolic panel; SIP, subcutaneous injection procedure
demonstration; INF, infusions.
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most relevant data to be from an observational study of
etanercept, infliximab, and leflunomide, in which four
DMARDs on average had failed for patients in the lefluno-
mide arm.14 15 From this source, we assumed that all
DMARDs in the sequence have about the same response rate
as leflunomide. All response rates are influenced negatively
by disease duration (odds ratio of 0.98 for each extra year of
disease duration).26

HAQ-DI progression
The HAQ-DI is a validated measure of assessing the short
term response to treatment and a strong predictor of future
disability and health related quality of life (HRQoL).27 28 This
model expands upon the calculation of the initial HAQ-DI
improvement, and exact workings of disability in the model
have been well described by Brennan et al.17 Improvements in
the HAQ for responders are unpublished for most trials.
Because the HAQ-DI is one of seven measures used to
calculate the overall ACR response, analysis of patient level
adalimumab data shows that patients who are ACR20
responders, but not ACR50 responders, have an HAQ
improvement of 37% (close to the mid-point between 20%
and 50%). Similarly, for ACR50 responders who are not
ACR70 responders, HAQ scores improved by 60%.6 7

An important model assumption relates to the HAQ
worsening of patients after withdrawing from treatment.
Little evidence exists on the long term sustained benefit of
DMARDs after they have been withdrawn. Evidence from

etanercept suggests that a ‘‘rebound’’ occurs when treatment
is withdrawn.17 Thus, HAQ worsening has been assumed,
perhaps conservatively, to occur immediately at the point of
withdrawal, and to equal the initial HAQ improvement for all
treatments.17

Long term HAQ-DI progression for this patient group is
emerging. Previous economic analyses of biological agents
used databanks to forecast these epidemiological profiles.
However, these data were derived from mixtures of patient
groups not representative of patients with longstanding
moderate to severe RA.30 31 The limited knowledge on
progression rates is incorporated in the uncertainty of
parameters used in the model. Central estimates have been
found from published reports,17 but the probability distribu-
tions have integrated all plausible ranges (tables 2 and 3).

Adverse events
The long term safety of biological treatments is still to be
determined, but the limited data on occurrence of mild,
moderate, and serious adverse events are estimated from an
observational study.15

Long term withdrawal
At each 6 month period, patients who initially responded to
treatment were assessed for sustained efficacy or toxicity. The
probability of withdrawal was taken from an observational
study and a review of drug treatment failures.15 32

Table 3 Global parameters

Variable Value in base analysis Distribution for multivariate analysis

Start HAQ 1.556 Normal (1.55, 0.61)
Utility/HAQ regression gradient 0.76–0.28 HAQ34 Bivariate normal (0.76, 0.023, 20.28, 0.003, 20.6)
HAQ progression due to no response 0.06617 Triangular (0.016, 0.035, 0.066)
HAQ progression: response to DMARD 0.01717 Normal (0.017, 0.02)
HAQ progression: response to biological agent 0.01717 Triangular (0, 0.016, 0.017)
HAQ direct cost regression (SEK) 119210–1416 HAQ3 Bivariate normal (191910, 461, 21416, 421, 0.6)
Response decrease OR 0.9826 Normal (0.98, 0.0045)
Relative risk of mortality due to RA 1.6340 Normal (1.63, 0.14)

Table 4 Modelled lifetime cost breakdown of different strategies (all values in euros)

Adalimumab
+MTX (DE009)

Adalimumab
+MTX
(DE009 and
DE019)

Etanercept
+MTX

Infliximab
+MTX

Adalimumab
monotherapy

Etanercept
monotherapy

Traditional
DMARDs

ACR50/DAS28 good
Drug 48948 41407 41140 29859 24706 39423 3962
Direct 39317 40479 41271 48863 44153 41507 46145
Monitoring/adverse events 20717 20723 20718 23376 21199 21491 20280
Total cost 108982 102610 103129 102099 90058 102421 70387
Total QALY 2.3114 2.1045 2.0974 1.8379 1.6551 2.0493 1.1818
Incremental cost v traditional DMARD 38595 32222 32742 31711 19671 32034 –
Incremental QALY v traditional DMARD 1.1296 0.9227 0.9156 0.6560 0.4733 0.8675 –
Incremental cost per QALY v traditional
DMARD

34167 34922 35760 48333 41561 36927 –

ACR20/DAS28 moderate
Drug 61306 56853 65517 44247 43860 55042 5816
Direct 36246 37186 44611 45371 48721 36988 43218
Monitoring/adverse events 20428 20424 23462 25114 23861 20320 19724
Total cost 117979 114462 133590 114732 116442 112351 68757
Total QALY 2.9083 2.7424 2.9515 2.4121 2.4321 2.7303 1.7041
Incremental cost v traditional DMARD 49221 45705 64832 45974 47685 43593 –
Incremental QALY v traditional DMARD 1.2042 1.0383 1.2474 0.7080 0.7280 1.0262 –
Incremental cost per QALY v traditional
DMARD

40875 44018 51976 64935 65499 42480 –
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Health related quality of life
At each 6 month point in the model, the patients’ HRQoL
scores were evaluated by simple linear transformation from
the HAQ-DI score. This made a cost-utility analysis possible,
and, by combining HRQoL with life expectancy, produced a
quality adjusted life year (QALY), single index utility. All
adalimumab trials used the Health Utility Index-III (HUI-3)
as an indirect measure of health utility.33

An analysis of adalimumab trial data of almost 2000
patients permitted transformation from HAQ to HUI-3
(HUI-3 utility = 0.76–0.286HAQ-DI+0.056FEMALE, R2=
0.49).34 This transformation was necessary because the
etanercept and infliximab trials did not report any health
utility measures. In addition, the HUI-3 has been validated as
a good measurement for severe diseases.35

Resource use
The costs of the drug, monitoring and administration,
toxicity, and inpatient care are reported in 2001 euros. The
annual costs of adalimumab and etanercept were equivalent
at J16 188, while the annual cost of infliximab decreased
from J13 305 to J10 964 after the first year because more
frequent infusions were assumed for the initial 6 months of
treatment. Monitoring and treatment schedules for adverse
events were determined from clinical experts and are
described in table 2. For all DMARDs, traditional and
biological, higher administration costs were incurred for
initiating treatment than for continued or maintenance use.
The total cost for time receiving any treatment was modelled
as a higher initiation cost, followed by a steady annual usage
cost.

Other healthcare resource utilisation, such as hospital
admissions and joint replacements, was estimated using
approximations based on patient HAQ-DI scores.
Consequently, if a patient’s HAQ-DI was estimated to have
improved, the patient’s corresponding healthcare costs were
assumed to have decreased. Many studies have shown that
severe disability is positively and linearly related to inpatient
resources.3 36–38 After transforming the cost per inpatient day
from the reported Swedish Kr3200 to a current level of
Kr3850, we used weighted linear regressions of the Swedish
analysis.3 Excluded from the analysis are patient borne costs,
social care, and productivity owing to limitations in quality
data.

Other parameters
Natural mortality is incorporated into the model by means of
standard life tables for a Swedish population and adjusted for
standardised mortality ratios for patients with RA.39 40

Although emerging evidence suggests that improved HAQ-
DI is associated with a lower risk of mortality, definitive
evidence on the impact of biological agents on mortality has
yet to be established, and no such benefit is incorporated into
the model for any of the treatments. Costs and healthcare
benefits were discounted at 3% a year in line with Swedish
guidance.41

Analysis
For each TNF antagonist, the incremental cost and QALYs
were compared. The resulting cost effectiveness ratio can be
used to make indirect comparisons between treatments.
Decision makers often make a positive decision if the ratio is
under a given threshold. The results have been analysed
twice for adalimumab plus methotrexate. Firstly, a compar-
ison was made using similar studies of the TNF antago-
nists.6 8 11–13 This was followed by a second comparison that
also included additional information from the larger adali-
mumab trial in a pooled analysis.7 Doses of infliximab other
than 3 mg/kg every 8 weeks were not analysed, as the higher
doses seen in the RCT provided little additional benefit at a
substantial further cost.
Uncertainty in clinical and cost estimates was handled by

using both central values and probability density functions to
describe the distribution of uncertainty (tables 2 and 3). A
univariate sensitivity analysis and multivariate sensitivity
analysis were employed. The uncertainty in assumptions
around model structure was also explored, particularly on
methods for adjustments for comparability of trial results.

RESULTS
The model calibrated well with published 24 week QALY
gains from the adalimumab trials (0.061 modelled v 0.067
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actual).42 Table 4 reports the estimated lifetime mean costs
and QALYs for each strategy. The total costs resulting from
the ACR20 analysis are greater than those from the ACR50
analysis, as more patients are deemed responders at
6 months and, therefore, continuing to receive treatment
longer. In the ACR50 analysis, adalimumab plus methotrex-
ate shows the greatest number of QALYs gained (equal to 2.3
and 2.1). The etanercept plus methotrexate strategy shows
QALY gains similar to the pooled adalimumab results.
Figure 2 shows the incremental cost effectiveness analyses
in comparison with DMARDs. The results for all comparisons
are concentrated between J35 000 and J50 000. Although
no definitive willingness to pay threshold has been estab-
lished in Sweden, the results are in a range normally
considered cost effective in other European countries.43 The
results in the ACR20 analysis are similarly concentrated.
The interactions between the uncertain parameters were

assessed by sampling 1000 times with the parameters’
probability density functions using a Monte Carlo simulation.
Figure 3 shows a graphical representation of the incremental

costs and QALYs for adalimumab plus methotrexate.6 7 The
majority of simulations in both figures fall to the right of the
line, which indicates a possible willingness to pay threshold
(assumed to equal J44 000/£30 000). In the scatter plot there
is a clear relationship between incremental cost and QALY.
Patients who continue to receive TNF antagonist treatment
for substantial portions of their lives achieve large benefit
because of sustained HAQ-DI improvements, but at signifi-
cant cost.
Figure 4 also presents the results of the probabilistic

sensitivity analysis in the form of cost effectiveness accept-
ability curves. This shows the probability that an intervention
is cost effective at different decision thresholds. At J44 000/
QALY, adalimumab is cost effective in about 83% of random
samples. When the same decision threshold was used, 72%
samples of etanercept monotherapy were found to be cost
effective.
A univariate sensitivity analysis (fig 5) shows that in the

model, baseline age, the standardised mortality ratio, and
HAQ-DI/utility are sensitive to the cost effectiveness.
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Figure 5 Univariate sensitivity
analysis.
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DISCUSSION
The results show that adalimumab is a cost effective
treatment for moderate to severe RA. On the basis of these
findings, one cannot be certain about which TNF antagonist
is the most cost effective. However, because one can be more
certain of the adalimumab plus methotrexate results, there
is a strong argument for reimbursement of adalimumab
in countries where etanercept or infliximab are already re-
imbursed. Incorporating the productivity losses that could be
avoided in the analysis would improve the cost effectiveness
of TNF antagonists further, because improved disability is
related to employment status (fig 5).44

Probabilistic modelling techniques are becoming standard
for economic evaluations, and future studies should adhere
to this method. This patient level approach allows the
incorporation of feedback loops between key variables within
the model, after response and withdrawal of treatment. It
differs from the Markov cohort design used in two other
published models of biological treatments in RA.30 31 The
inability of standard cohort methods to handle complex
models, which require patient histories, has previously been
described.45 In the case of RA, the ‘‘rebound’’ of HAQ-DI after
withdrawal has not been characterised in cohort models. As
each probabilistic result presented in this article required an
average of 50 days to process, only two strategies were
analysed. New techniques, including the Gaussian process
can help eliminate first order uncertainty in patient level
models to accelerate this process.46

The model is built from a policy maker’s perspective,
making assumptions about treatment effectiveness often
beyond the time horizon of an RCT and observational
evidence. This allows a policy maker to judge the long term
value of implementing the new treatment. This approach
contrasts sharply with the other published RA models, which
allow a judgment only to be made about a policy based on
only 1 or 2 years of treatment, and, regardless of efficacy,
patients are withdrawn for the remainder of their life-
times.30 31

We used the OMERACT reference case for economic
evaluations in RA in developing this analysis.47 Some
limitations of the availability of data within this study are
identified. Firstly, indirectly comparing efficacy from differ-
ent RCTs is currently a topical problem in economic
evaluation. We used a simple adjustment of the placebo
arms to account for differences between trial designs and
patient groups. Bayesian methods for incorporating all prior
knowledge, including observational trials, alternative dosing,
and phase II studies, might increase certainty within the
model. A second limitation is that treatment response rates
drive the model—both directly, in deciding which patients
continue treatment, and indirectly, through improvements in
HAQ-DI scores. These response rates come from selected
patients (that is, those without comorbidities and concomi-
tant drug treatments). Rates are also derived from small
patient numbers so we are uncertain of the true magnitude of
efficacy as demonstrated by the overlapping confidence
intervals in trial response results for biological agents.
Randomised experiments of direct comparisons are required
to establish superiority. Because the results of the completed
studies are similar, a large sample size would be required to
detect perhaps a very small difference.
Finally, the hope of reducing uncertainty in these decisions

rests with observational studies and registries, but a number
of problems remain. Follow up data will help quantify safety,
resource use, and long term HAQ-DI trends, particularly on
withdrawal. In addition, it might be possible to collect
information on the relationships of quality of life and
productivity. Previous studies have, however, shown the
double counting in this area.48 There will also be difficulties in

interpreting the data, particularly in the consistency of
treatment selection. The cost effectiveness of treatments
used in a patient population directly correlates with the level
of stringency to which the definition for success of treatment
is defined, and the speed with which this is ascertained.19 For
example, the cost of treating patients for whom the treatment
is showing minor to moderate efficacy is the same as in a
patient in whom significant efficacy is shown.
This study provides evidence of the cost effectiveness of

adalimumab and TNF antagonists in patients with moderate
to severe RA in Sweden. Its application to other countries
needs further study. Future questions for decision makers
will centre on the use of biological agents earlier in the
disease course, and on rapid, intensive, sequential treat-
ment.49 This developed model can be updated when new
evidence emerges.
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