Lessons Learned From the
RACAT Trial: A Comparison of
Rheumatoid Arthritis Therapies
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Should biologic therapy be added first in patients with active rheumatoid arthritis or should
clinicians first add the less costly but effective combination of conventional therapies?

heumatoid arthritis (RA) is a
chronic inflammatory disease

of the joints, leading to joint
destruction, with significant
long-term morbidity and mortality.
Over the past quarter century, mul-
tiple new therapies and approaches
have been introduced, so patients
newly diagnosed with RA can realisti-
cally expect to be in remission while
taking their medications. However,
many of the most commonly used
medications are costly, making RA
care one of the most expensive per
patient.! Early treatment with dis-
ease-modifying antirheumatic drugs
(DMARDs) and treating all patients
to the target of low-disease activity
are critical keys to optimal outcomes.
Methotrexate (MTX) is a highly
effective and economical first-line
DMARD that is recommended as the
initial therapy for most patients.*?
Unfortunately, one-half to two-thirds
of patients will not have complete re-
sponses and, therefore, require ad-
ditional therapy. Fortunately, there
are more than a dozen therapies
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that, when added to MTX, have been
shown to be better than MTX alone.
However, since some of these op-
tions use conventional DMARDs and
others require biologics, there exist
very different economic as well as po-
tential toxicity implications. Under-
standing how best to treat patients
with RA with active disease while on
an appropriate dose of MTX is im-
portant for both medical and eco-
nomic reasons.

Despite this being a seminal
question for the past 15 years, no
blinded trial had addressed this
issue before the VA Cooperative
Studies Program (CSP) Rheuma-
toid Arthritis: Comparison of Ac-
tive Therapies (RACAT) trial. This
was true for several reasons, likely
including the considerable cost of
conducting such a trial and the low
priority of this research question
for the pharmaceutical industry.
Industry-funded trials in RA often
focus on new indications, and these
studies often fail to address the
questions most relevant to the day-
to-day care of patients.

For example, it is often not par-
ticularly helpful to the clinician that
patients placed on “therapy A” are
doing better or worse than those
placed on “therapy B” after 1 year of

the same treatment. Such rigid pro-
tocols do not mimic what is done in
the clinic: A patients treatment pro-
gram is often changed much earlier
than 1 year when it is not working.
Therefore, RACAT was designed to
more closely mirror clinical practice
and to test the strategy of starting
conventional therapy before biologic
therapy, with the option of changing
therapy for nonresponders—similar
to what most clinicians would do in
practice. This article explores the les-
sons learned from this landmark trial
and highlights the critical role that
the VA CSP played.

TRIAL BACKGROUND

The RACAT trial, a comparative ef-
fectiveness, randomized, double-
blind, noninferiority trial, originated
as a joint effort of investigators from
the VA and the Rheumatology and
Arthritis Investigational Network
(RAIN) and subsequently involved
Canadian enrollment sites. The
RACAT results were published in the
New England Journal of Medicine in
2013, and its investigative team was
awarded the 2014 Lee C. Howley Sr.
Prize by the Arthritis Foundation for
conducting the most important ar-
thritis research worldwide from the
previous year.*
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Figure 1. The Study Design and Primary Endpoint of the 48-Week RACAT Trial
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Double-blind strategy that randomized MTX nonresponders to either etanercept plus MTX or sulfasalazine and hydroxychloroquine plus MTX (triple therapy).
Disease activity was assessed at 24 weeks, and if the response was not adequate (DAS28 of 1.2 or more), the patient was switched to the other therapy.

The change of DAS28 at 48 weeks was the primary outcome. Reprinted with permission of the Massachusetts Medical Society, copyright 2013.4
Abbreviations: DAS28, disease activity score; ETA, etanercept therapy, MTX, methotrexate; RACAT, Rheumatoid Arthritis: Comparison of Active Therapies; TT,

triple therapy.

The RACAT originated with a
letter of intent to the VA CSP in
2003. The central question to be ad-
dressed was whether biologic therapy
should be added first in patients with
active RA despite MTX or whether
clinicians should first add the much
less expensive but very effective com-
bination of conventional therapies,
including sulfasalazine (SSZ) and
hydroxychloroquine to MTX.>¢ This
led to the 48-week, binational, mul-
ticenter, randomized, double-blind,
noninferiority trial comparing the
strategy of initially adding hydroxy-
chloroquine and SSZ to MTX (triple
therapy group) in patients with active
disease despite MTX compared with
the strategy of first adding etanercept
to MTX.* Etanercept is among the
most commonly used biologic agents
approved for RA. Etanercept works
by targeting tumor necrosis factor, a
pro-inflammatory cytokine central in
disease pathogenesis.

Both RACAT treatment groups
were switched in a blinded fashion
to the other therapy at 24 weeks if
they did not have a clinically sig-
nificant improvement. The primary
endpoint was a change in the disease
activity score (DAS28) from baseline
to 48 weeks. An important second-
ary endpoint was the comparison
of radiographic progression of dis-
ease at 48 weeks as measured by the
validated modified Sharp scoring
method. Additionally, and very im-
portantly, economic and functional
outcomes were assessed. To conduct
the trial, investigators and patients
participated from 16 VA sites in ad-
dition to 8 Canadian and 12 RAIN
sites. The study was sponsored and
primarily funded by the VA CSP, VA
Office of Research and Development
with additional funding coming from
the Canadian Institutes of Health Re-
search (CIHR) and from the National
Institutes of Health.

Trial Design

To understand the RACAT trial de-
sign, one must appreciate the land-
scape of RA trials conducted in the
early-to-mid 2000s. At that time,
there had been an explosion of new
biologic therapies for RA. Most of
the trials were placebo-controlled
studies with nonresponders to MTX
being placed on placebo vs active
drug.” For ethical and legal reasons,
however, clinicians do not treat pa-
tients with placebo, especially when
highly effective therapies exist, thus
limiting the relevance of the classic
placebo-controlled trial in RA.® One
of the main tenets of RA therapy in
this century has been to use effec-
tive therapies to treat patients with
active RA with the goal of achieving
(and maintaining) either low-disease
activity or remission as measured by
a composite scoring system, most
commonly the DAS28. In order to do
this in the framework of a designed
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research trial, therapies commonly
need to be escalated when patients
are not doing well, similar to what is
done in clinical practice.

The RACAT trial was a compara-
tive effectiveness trial. Comparative
effectiveness is not a new idea; in fact,
it is precisely how many clinicians
practice medicine. It is simply com-
paring 2 or more treatments to deter-
mine which is more effective. Since
the inception of the RACAT trial, the
American Recovery and Reinvestment
Act of 2009 provided $1.1 billion for
major expansion of comparative ef-
fectiveness research. This changing
landscape of federally funded research
has highlighted the growing national
interest in this type of trial.

This trial design posed several
barriers as it applies to the study
medications. Methotrexate, hy-
droxychloroquine, and SSZ are ge-
neric medications most often taken
orally (MTX is available for paren-
teral administration). In contrast,
etanercept is most often given as
a subcutaneous injection and cur-
rently is not available in a biosimilar
(generic) form in the U.S.; thus, the
medication and its delivery device
are proprietary. Because this was a
double-blind, noninferiority trial,
the study required both etanercept-
active medication and placebo in
identical delivery devices. The mak-
ers of etanercept donated placebo
etanercept to make blinding possi-
ble. The VA, along with CIHR, pur-
chased active etanercept for all trial
participants, including those from
Canada and the RAIN network. The
VA research pharmacy in Albuquer-
que, New Mexico, was responsible
for blinding all active and placebo
drugs used in the trial and made
these drugs available to all patients,
even those not eligible for VA care.

In a precedent-setting effort for
rheumatology research, RACAT cul-
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Figure 2. Change in DAS28 According to the Initial Regimen
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Among the 309 participates for whom 48-week DAS28 scores were available; figure shows the
difference between the groups in the mean change in the DAS28 from baseline to 48 weeks, ac-
cording to the initial randomized assigned regimen (triple strategy vs etanercept strategy). Triple
strategy was noninferior to etanercept strategy (P < .0001). Reprinted with permission of the

Massachusetts Medical Society, copyright 2013.4

Abbreviation: DAS28, disease activity score.

minated from the collaborations
among the private sector, the Ca-
nadian health system, and VA. The
VA CSP was responsible for the col-
lection of the clinical data, data
analyses (Massachusetts Veterans
Epidemiology Research and Informa-
tion Center, VA Boston Healthcare
System [VABHS]); the collection of
economic data (VA Palo Alto Health
Care System); the provision of and
payment for the study medications;
and the preparation and distribu-
tion of active etanercept and place-
bos (New Mexico VA Health Care
System [NMVAHCS]). Through this
organizational structure, the trial
was successfully completed. In addi-
tion to placebo etanercept provided
by Amgen (Thousand Oaks, CA),
Pharmascience (Montreal, Quebec)

provided blinded SSZ and blinded
placebo. Neither company was in-
volved in the study design nor did
they have an active role in the trial.
Hydroxychoroquine and matched
placebo were provided by the central
pharmacy of the NMVAHCS.

Safety Monitoring

As with any treatment study, pa-
tient safety was of paramount
importance. Through the afore-
mentioned organizational struc-
ture, each participating site had
administrative team members who
were responsible to the VABHS
CSP to ensure research adherence
and compliance with best prac-
tices. Additionally, an independent
data and safety monitoring com-
mittee (DSMC) monitored the trial
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Figure 3. Change in DAS28 According to Initial Strategy and

Subsequent Treatment
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Mean scores according to the therapies received during the course of the 48-week intervention
period. Both groups of participants who switched therapies at 24 weeks (27% for each group)
had significant improvement after the switch (P < .001 for each group), with no significant dif-
ference in the amount of improvement. Reprinted with permission of the Massachusetts Medical

Society, copyright 2013.4

Abbreviation: DAS28, disease activity score.

for safety and scientific integrity.
At the time that the trial began in
2007, there were questions about
the relative efficacy of triple ther-
apy vs MTX plus biologic ther-
apy. Because of this question, the
DSMC raised concerns that pa-
tients may be placed at a higher
risk of joint damage if not placed
sooner on biologic therapy. As a re-
sponse to this concern, the blinded
radiographic reviewers were asked
to read the hand and feet X-rays as
the study progressed, allowing the
DSMC to watch for any emerging
safety signals. There were none,
and in fact, the therapies were es-
sentially identical radiographically.

The consequence of this request
was multifold. First, patient safety
was maintained; second, the study
team was forced to navigate the lo-
gistic and technologic challenges
posed by the reading and interpre-
tation of the radiographs at an ear-
lier time point than was originally
planned; and last, as a result, results
became available and were dissemi-
nated in a relatively narrow time
frame. This third point was very im-
portant. One of the major concerns
of foregoing biologic therapy was
the potential for joint damage. With-
out the radiographic information,
the manuscript could not have been
completed in a timely fashion.

TRIAL RESULTS
The trial was a 48-week, double-
blind, noninferiority trial in which
353 patients with RA who had ac-
tive disease despite MTX therapy
were randomized to a triple therapy
regimen of DMARDs (baseline MTX,
plus SSZ and hydroxychloroquine)
or baseline MTX plus etanercept
(Figure 1). Patients who did not have
a clinically significant improvement
at 24 weeks according to a prespeci-
fied threshold were switched in a
blinded fashion to the other therapy.
The primary endpoint, the change
between baseline and 48 weeks in the
DAS28, was similar; thus the strat-
egy of first starting triple therapy was
not inferior to first starting etaner-
cept (the change in DAS28 was -2.12
and -2.29 respectively, P < .0001,
supporting noninferiority, Figure
2). Both groups had significant im-
provement over the course of the first
24 weeks (P = .001). A total of 27% of
participants in each group switched
at 24 weeks (Figure 3). Patients in
both groups who switched thera-
pies had improvement after switch-
ing (P < .001), and the response after
switching did not differ significantly
between the 2 groups. Importantly,
there were no significant between-
group differences in radiographic
progression (P = .43), pain and
health-related quality of life (QOL),
or in medication-associated major
adverse events (AEs), although there
were numerically more serious infec-
tions with etanercept-MTX therapy
(12 vs 4). Gastrointestinal AEs were
numerically more frequent with triple
therapy; whereas infections and skin
and subcutaneous AEs were more fre-
quent with etanercept-MTX therapy.
The cost-effectiveness of adding
SSZ and hydroxychloroquine to MTX
vs adding etanercept to MTX, using a
predetermined measurement of QOL,
was assessed in this trial.” These data
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were initially presented in abstract
form at the 2014 American College of
Rheumatology national meeting. Con-
sidered was the ratio of all the incre-
mental costs between the 2 treatment
strategies to the benefits, as measured
in quality-adjusted life-years (QALYs),
where QOL is measured as an index
with 1 being equivalent to full health
and 0 being equivalent to death. This
incremental cost-effectiveness ratio
produces a monetary cost for each
QALY, which is an indication of cost-
effectiveness and value. Most health
care systems currently consider any-
thing that costs < $50,000/QALY to
be cost-effective. To be conservative,
the trial researchers considered any-
thing up to $100,000 for an additional
QALY acceptable.

In the 48-week trial analysis, the
use of etanercept first, instead of
triple therapy, would incur about
$1 million of cost per QALY, far
more than the $50,000 to $100,000
deemed to be reasonable value. Bi-
ologic therapy use first, had a near-
zero chance of being cost-effective
and would be cost-effective only
after failure of triple therapy; re-
sults that were robust to all plau-
sible scenarios.

Economic Implications

As noted in the trial design, economic
data were prospectively collected for
later analysis. The availability and cost
of biologic treatments have become a
critical issue. In 2005, it was reported
that the U.S. biologics market reached
$52 billion and was noted to have an
annual growth of 17%.'° In 2011, 8 of
the top 20 drugs sold in the U.S. were
biologics, and year-to-year biologics
spending has grown by 6.6%. In 2013,
the top 100 biologics in the U.S. had
combined sales of $66.3 billion."" The
researchers analysis demonstrated that

using a strategy of triple therapy first
could result in health care cost savings
in the tens of billions of dollars. Im-
portantly, these savings would occur
at the same time as patients were re-
ceiving optimal care.

SUMMARY

The major conclusions from the
RACAT trial in RA patients with
active disease despite MTX are the
following: 1. The strategy of first
starting the conventional DMARD
triple therapy combination is non-
inferior to first starting etanercept,
based on both clinical and radio-
graphic outcomes. 2. The triple
therapy group had more minor gas-
trointestinal events, whereas the
etanercept group had more infec-
tions. Patients in either group who
did not respond well to the initial
treatment and switched (27% in both
groups) improved significantly after
the switch. 3. The economic implica-
tions of these findings are significant.
The incremental cost differences ap-
proached $1 million per QALY.

The VA CSP should be congratu-
lated for supporting and funding this
trial, which will inform therapeutic
decisions in RA for years to come.
These results allow clinicians to pro-
vide not only optimal health care for
their RA patients, but also maximize
the value of their health care. @
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Disclaimer

The opinions expressed herein are
those of the authors and do not nec-
essarily reflect those of Federal
Practitioner, Frontline Medical Com-
munications Inc., the U.S. Govern-
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ment, or any of its agencies. This
article may discuss unlabeled or in-
vestigational use of certain drugs.
Please review the complete prescribing
information for specific drugs or drug
combinations—including indications,
contraindications, warnings, and ad-
verse effects—before administering
pharmacologic therapy to patients.
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