
Cost-Effectiveness Estimates Reported for Tumor
Necrosis Factor Blocking Agents in Rheumatoid
Arthritis Refractory to Methotrexate – A Brief Summary

Healthcare expenditures are rising in most industrialized
nations due to an aging population and technological
advances, which challenge governments’ capacities to
accommodate such expenditures from general revenues.
Interestingly, actual budgets for healthcare spending are
often scattered regionally or institutionally, often across
many government agencies or paying institutions.
Therefore, decisions to grant reimbursement status in one
case and refusal to do so in another are often deliberate,
and subject to particular circumstances, including the
unique makeup of the experts sitting on formulary com-
mittees1.

Experience with such formulary committees shows that
the size of the clinical benefit of a new application has a
decisive influence on final approval status, moreso than
the price2. However, it has become common practice and
is now generally recommended to assess “value for
money” for new drugs and health interventions3. This is
irrespective of the payer’s ability to actually “afford” such
new medications, since relatively inexpensive medications
reimbursed for a large proportion of the population may
stress healthcare budgets more than expensive medica-
tions for rare disorders. Explicit considerations of “value
for money” are thus an essential component of a new
drug’s application for reimbursement status; they assist

policymakers in their decisions on whether to grant such
status.

To evaluate the economics of a new therapy, in partic-
ular biologic response modifiers for the treatment of
rheumatoid arthritis (RA), a comprehensive accounting
of the treatment and disease costs and an unbiased doc-
umentation of the health benefits of treatment are need-
ed. Such information is needed for the new biologics and
the existing treatments. Economic evaluations require
detailed documentation of costs and cost savings in many
areas directly and indirectly affected by the delivery of
healthcare. Medical care costs include costs for drug
treatments, laboratory tests, visits to physicians and nurs-
es, hospitalizations, rehabilitation services, ambulatory
treatments and procedures, and durable medical equip-
ment. Direct nonmedical costs refer to resources devoted
to non-healthcare items necessary for the care of RA.
These can include a variety of goods and services, such as
childcare necessary when a parent is staying in the hospi-
tal, or homecare such as cooking and bathing4. Health
may indirectly affect patients’ productivity, the costs of
which include lost wages because of disability or time
spent seeking care for RA5. “Indirect costs” also occur
when patients are unable to do chores or when a caregiv-
er incurs productivity losses while caring for the patient.

Health benefits, on the other hand, can be expressed as
either natural units or quality of life. Natural units are
understandable to many decision-makers; examples in
RA include: remission, defined as improvement of
greater than 50% in American College of Rheumatology
(ACR) composite criteria; achievement of full productiv-
ity by a patient; or a serious adverse event. Often, howev-
er, health benefits are aggregated into a single quality of
life measure, to record both positive and negative events
in one measure. A crucial advantage of this representa-
tion of health is the ability to describe a disease state in
terms of its “full health” equivalent. For example, RA
patients report that, for them, spending 10 years with RA
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Co-operation and Development published estimates of
gross domestic product based purchasing power parities,
and rounded to the nearest 1000$9. As can be seen, the
cost-effectiveness ratios vary in size, and differences are
most likely attributable to model specifications chosen by
the authors.

One obvious feature that may exert an influence on
final cost-effectiveness ratios is the choice of the com-
parator. For example, only one evaluation used triple
therapy with MTX, hydroxychloroquine, and sul-
fasalazine as a comparator10, while evaluations of inflix-
imab and etanercept were based on the original random-
ized controlled trials with placebo as the comparator
drug in addition to MTX11,12. Health Assessment
Questionnaire (HAQ) based disability measures were
used to infer QALY estimates. Improvement in HAQ may
not match clinical reality as closely as changes observed
in supporting randomized controlled trials13. Further,
projections of extended HAQ benefits may not be
achieved in clinical reality, due to higher than expected
withdrawal rates.

These observations notwithstanding, TNF blocking
agents offer important treatment options to patients with
RA and are essential for patients whose disease is refrac-
tory to MTX. Economic evaluations for TNF blocking
agents will supplement this clinical information and may
inform policymakers about the potential value for money
associated with TNF blocking agents. Future longterm
observational studies will provide additional information
about the adverse event profile and economic attractive-
ness of TNF blocking agents in RA.
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would be equivalent to spending 8 years in full health,
i.e., 10 years with RA is worth about 8 quality-adjusted
life-years (QALY)6. In other words, patients with RA, on
average, would be willing to give up 2 years of a 10-year
life expectancy to avoid living with RA. Gains in QALY
are then generally used as the currency for benefits in eco-
nomic evaluations.

Suppose a new intervention with an annual cost of
$16,000 may lead to cost savings that offset the acquisi-
tion cost of the medication by $6,000, and an additional
25% of patients in remission with a gain of 0.1 QALY
compared to standard therapy. Such a tenth of a QALY
would amount to an extra 36.5 quality-adjusted life-days,
or a bit more than a month of full-health equivalent.
Thus, the “marginal” cost-effectiveness of the new inter-
vention, for a one-year period and from the perspective
of society, would be $10,000 divided by 0.25, or $40,000
per patient achieving remission. With health gains
expressed in terms of QALY, the cost-effectiveness would
be $10,000 divided by 0.1, that is $100,000 per QALY
gained. Achieving a remission in one out of 4 patients, or
a QALY gain of 0.1, would be considered clinically
extremely relevant, and it is now up to the decision-maker
to determine whether the new intervention is worth the
extra costs and should be reimbursed.

Pharmacoeconomic considerations are likely to play an
increasing role in the decision-making process when the
clinical benefit is equivocal and the cost-effectiveness
ratio exceeds $100,000 per QALY gained, which many
consider to be at the margin of acceptability7. Reimbursing
a new drug based on a higher cost-effectiveness ratio, for
example $200,000 per QALY, may require proof of a very
strong clinical benefit to persuade policymakers8.

Results of economic evaluations performed for 2
tumor necrosis factor (TNF) blocking agents, infliximab
and etanercept, in patients with RA refractory to
methotrexate (MTX) are shown in Table 1. All cost-effec-
tiveness estimates were converted from their original cur-
rency to US$ based on Organisation for Economic

Reference Duration/Order Duration Country Cost per QALY† ,
of Treatment of Model US$

Infliximab
Wong 14 1 year Lifetime US $31K
Kobelt 15 1 year 10 years UK/Sweden $40K
Jobanputra 16 1st line Lifetime UK $180K

Etanercept
Brennan 17 1st line Lifetime UK $26K
Jobanputra 16 3rd line Lifetime UK $130K
Choi 1st line 6 months US $35K (ACR70W*)

* Weighted 20%, 50% and 70% response as per American College of Rheumatology response criteria.
† Direct costs only.

Table 1. Short listing of cost-effectiveness ratios reported for TNF-blocking agents in patients
with RA refractory to methotrexate.
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