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on society. Direct average cost for the treatment of RA has
been calculated to be $5919 per year in the United States
and patients with poorer function have higher costs2

with an overall economic burden of $20 billion in the
United States. There are also significant indirect costs in-
volved in terms of employer expenses, disability, and work
loss. Patients with RA have 4–15 times higher disability
rates compared with the general population. Work disabil-
ity rates vary between 30% and 40% at 5 years, and a
significant socioeconomic impact can be seen within the first
year after disease onset.3–6

To establish a definite diagnosis of RA, four of the seven
criteria established by the American College of Rheumatol-
ogy (ACR) should be met with symptoms continually
present for a minimum of 6 weeks.7 Thus, RA can be diag-
nosed as early as 6 weeks if sufficient ACR criteria are met.8

As patients with RA (particularly females) with extra-
articular manifestations such as rheumatoid nodules, high
levels of rheumatoid factor (RF) or anticyclic citrullinated
peptide (anti-CCP) antibodies, and persistent elevation of
erythrocyte sedimentation rate (ESR) and C-reactive pro-
tein (CRP) have a significantly lower expectation of survival
than the normal, unaffected population and increased dis-
ability, with the most common causes of death being cardio-
vascular disease and infections,5,9–11 the hope is that the
earlier the disease can be diagnosed and treated effectively,
the more likely it will be that the patient will have a normal
life-span and less disability.

It is clear that radiographic joint damage occurs early in
the disease course and is persistent and progressive, espe-
cially within the first 2 years of disease onset.12–16 It has
recently been shown that early, aggressive, effective treat-
ment significantly reduces radiographic progression in
RA.17 Patients who are diagnosed with very early RA and
are treated aggressively with disease-modifying antirheu-
matic drug (DMARD) therapy earlier have better clinical
outcomes compared with patients who are treated later.18

A brief delay in initiation of DMARD therapy results in
more rapid joint destruction and loss of function in most
patients.19 This is the “therapeutic window of opportunity”
in which early diagnosis of RA with early intervention with

Abstract Recent advances in the understanding of the
pathophysiology, aggressive treatment, and early detection
of rheumatoid arthritis (RA) have changed the clinical,
pathologic, and functional outcomes in patients with RA.
Early aggressive treatment of RA has now become the
norm in clinical practice rather than the use of the tradi-
tional pyramid approach of the last half of the twentieth
century. Early treatment with monotherapy of traditional
disease-modifying antirheumatic drugs (DMARDs) or
biologics, combination traditional DMARD therapy and,
especially, combination of biologic therapy and methotrex-
ate, have revolutionized the treatment of RA, producing
significant improvement in clinical, radiographic, and func-
tional outcomes not seen previously. For the individual
patient, we still cannot determine which medication or
combination of medications will give the most complete
response. There have been a number of recent, well-
designed clinical trials that have tried to answer this ques-
tion. Herein we review the evidence-based medicine that
addresses these issues.
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Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory dis-
ease affecting between 0.5% and 1% of the world’s popula-
tion, causing chronic pain, dysfunction, and disability.1

Rheumatoid arthritis causes a significant economic burden
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aggressive DMARD therapy can halt or significantly reduce
disease progression.

Recent clinical trials have shown that aggressive therapy
with traditional DMARDs may well control clinical symp-
toms but may not slow radiographic progression to the ex-
tent possible with a combination of a biologic, especially an
anti-tumor necrosis factor alpha (TNF-α) and methotrexate
(MTX). The premise that early and aggressive therapy, es-
pecially the combination of an anti-TNF-α and MTX pro-
duces the best clinical, radiographic, and functional
outcomes, will be reviewed herein.

What serologic and imaging modalities predict a poor
prognosis in RA?

Serologic markers

Rheumatoid factor (RF), the traditional serologic marker
for RA, has a sensitivity of 60%–70% and a specificity of
80%–90% in patients who fulfill the ACR criteria for diag-
nosis and has been correlated with aggressive and erosive
RA.20,21 Anti-CCP antibodies have been shown to have a
much higher specificity of 98% but a lower sensitivity of
68%–80% in patients with diagnosed RA. Anti-CCP anti-
bodies can be seen two to three years before the develop-
ment of clinical symptoms of RA. These antibodies are
especially helpful in diagnosing RA in patients with early
RF-negative arthritis. Anti-CCP antibodies have a high pre-
dictive value for erosive RA and are clearly a marker of
poor prognosis.22,23 The acute phase reactants ESR and CRP
have been shown to have a strong correlation with radio-
graphic damage and long-term functional disability13,24 and
persistent elevations of these acute phase reactants are also
poor prognostic markers.

Radiographic markers of early RA

The single best prognostic marker for the development of
erosions is the presence of erosions.13,25 Since management
decisions in RA may well be based on the presence or
absence of joint erosions, as radiographic progression has
been correlated with increasing disability over time,26 it is
important to detect erosions as early as possible.

Although erosions can be seen early in the course of
disease as noted previously, there can be a delay of 6
months to 1 year before erosions can be seen on a plain
radiograph. Use of newer techniques, such as magnetic re-
sponse imaging (MRI), although not yet validated in RA,
may well improve the capability of detecting erosive RA
early. Magnetic response imaging scans have been reported
to detect erosions as early as 4 months after the onset of
disease27–30 and seem to provide a more precise picture of
what is happening in joints, given the fact that bone marrow
edema, synovitis, tendonitis, and erosions can be seen in far
greater detail. Although MRI may well have many advan-
tages for early diagnosis, the disadvantages include high
cost, extended procedure times, the availability of a skilled

radiologist trained in reading joint MRIs, and the lack of
validation of this procedure as yet.

Ultrasound has a well-established use, especially in
academic clinics in Europe, and has been found to be supe-
rior in detecting synovitis early in disease compared with
MRI,31–35 Ultrasound has obvious advantages of being
noninvasive, lacking nonionizing radiation, and low ex-
pense, which makes it a useful tool in assessing inflamma-
tion of the joints and joint damage. The disadvantage is that
there is an extensive training period for readers of ultra-
sound and that the technique and interpretation is highly
operator dependent. Long-term studies, however, are still
required to validate the usefulness of MRI and ultrasonog-
raphy in assessing RA patients whether for earlier diagno-
sis, progression of disease, or response to therapy.36

Clinical trial evidence for early, aggressive therapy
of RA

Efficacy of traditional DMARDs either alone or in
combination in early RA

Treatments of early RA with conventional DMARDs such
as MTX, sulfasalazine (SSZ), hydroxychloroquine (HCQ),
cyclosporine (CYC), and gold therapy have been shown to
be beneficial with respect to improvement in the signs and
symptoms, patient function, prevention of disability, cost-
effectiveness, and reduction in X-ray progression to some
extent.37–39

Early versus delayed use of SSZ or HCQ in early RA

The effect of early versus delayed treatment with
DMARDs on disease outcome in patients with RA was
investigated in an early arthritis clinic in which patients
were seen within two weeks of referral.19,40,41 A diagnosis of
definite or probable RA was made by 4 weeks and therapy
was started. There were two groups of patients: (1) those
seen in the early 1990s when patients were treated as was
customary for the time with the initial use of nonsteroidal
anti-inflammatory drugs (NSAIDs) and then, after several
months (median lag time for starting DMARD treatment
approximately 120 days), HCQ or SSZ was introduced if the
patient continued to have disease activity; and (2) those
seen in the late 1990s when the treatment paradigm shifted
to earlier institution of DMARDs and patients were treated
with HCQ or SSZ by 4 weeks of referral. The primary
outcome measures of the analysis were radiographic
joint damage measured by the van der Heijde modified
total Sharp score (mTSS)42 and change in patient function
as measured by the Health Assessment Questionnaire
(HAQ).43

The median disease activity score (DAS)44 improved in
the early vs late treatment group from approximately 3.3 in
both groups to 2.5 and 2.8, respectively (P � 0.05). The
HAQ improved in both groups by 2 years but only modestly
(P not significant). Radiographic joint damage assessed at 6
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months was similar in both groups with a median mTSS of
3.5 in both. At 2 years, however, patients treated early had
virtually no progression while those treated with DMARDs
after a delay of approximately 4 months had a median
mTSS of 10 (P � 0.001). Patients who were RF-positive and
were in the delayed treatment group had a greater median
increase in mTSS compared with the early treatment group.

The patients in both groups were followed for a total of
4 years to study progression of radiological joint damage.19

There was less radiographic damage over this time in the
early treatment group at 1.3mTSS/year than the delayed
group at 2.5 mTSS/year (P � 0.03). From year 1 to 4 the
rate of progression was similar between the two groups.
This study demonstrated that early treatment is effective in
slowing radiographic progression but that it is never too
late to interfere with progression, and thus modified
the “window of opportunity” hypothesis to the “time of
optimum therapy.”19

Early, aggressive, sustained use of MTX, SSZ, HCQ, and
prednisolone versus SSZ monotherapy in early RA

The Finnish Rheumatoid Arthritis Combination Therapy
(FIN-RACo) trial45,46 also investigated the impact of the
delay from the onset of symptoms to the institution of
DMARDs as well as combination DMARD versus
monotherapy DMARD in patients with early RA who had
less than 2 years of disease duration, with the primary end-
point being the induction of ACR remission47 (modified by
allowing drug therapy and excluding fatigue) and the sec-
ondary endpoints being the number of patients obtaining an
ACR50 (i.e., 50% response) by 2 years; the progression of
radiographic joint damage was assessed using the Larsen
method.48 The patients were stratified by the presence of
HLA-DRB1 alleles (the shared epitope) and were initially
treated either with a combination of SSZ 500mg twice a
day, MTX 7.5mg/week, HCQ 300mg/day, and prednisolone
5mg/day in the combination therapy group, or SSZ 1g twice
a day with or without prednisolone up to 10mg/day in the
monotherapy group. If the patient did not achieve 50%
improvement then in the combination group the MTX
could be adjusted up to 15mg/week (by month 9) and the
prednisolone to 10mg/day, and in the monotherapy group
the SSZ could be increased to 3 g/day. If the patient reached
a remission in the combination group then the MTX and
prednisolone could be tapered and discontinued. If the pa-
tient had an adverse event from one of the DMARDs, then
a number of substitutions were allowed.

There was a median delay of approximately 6 months in
the institution of DMARDs in either group. In both
arms, patients were further divided into those with a short
(�4 months) or long (�4 months) delay in institution of
DMARDs.

At 2 years, 37% of the combination therapy arm was in
remission compared with 18% of the single treatment arm
(P � 0.003). In the single therapy arm, delay in initiation of
therapy was highly significant in predicting less remission at
2 years.

The radiographic data showed an increase in the Larsen
score in the single drug-treated arm from a score of 2 at
baseline to 12 at 2 years compared with the combination-
treated arm in which the Larsen score increased from a
baseline of 2 to a score of 4 at 2 years. Thus there are
two important conclusions reached from this study: (1) pa-
tients with early, active RA should be treated with combi-
nation DMARD therapy rather than monotherapy in order
to increase their chances of obtaining clinical remission,
and (2) combination DMARD therapy limits radiographic
progression better than monotherapy but does not stop
progression.

Induction therapy of combination SSZ, MTX, and
prednisolone versus SSZ monotherapy in early RA

The Combinatietherapie Bij Rheumatoide Arthritis
(COBRA) trial was undertaken to compare the early intro-
duction of intensive combination DMARD therapy with
DMARD monotherapy in patients with early RA who were
DMARD naïve.49,50 The trial was a multicenter, random-
ized, double-blind, controlled trial of 56 weeks’ duration in
which initial combination therapy included SSZ titrated up
to 2g/day by 3 weeks, MTX 7.5mg/week for 40 weeks and
then tapered to 0 over the next 6 weeks, and prednisolone
initially 60mg a day tapered to 7.5mg a day by week 6
and then discontinued by week 34, was compared with
SSZ monotherapy titrated to 2g/day over 3 weeks and
maintained for 56 weeks. The primary endpoint of the study
was the “pooled index,” which was a weighted score of
five disease activity measures including tender joints count,
physician global assessment of disease status, grip strength,
ESR, and McMaster Toronto arthritis questionnaire,51

and radiographic progression measured by the mTSS.
Patients entered into the study had a median duration of
RA of 4 months and active disease with the presence of �6
inflamed joints and at least two of the following three
parameters: �9 tender joints, AM stiffness �45min, and an
ESR � 28.

Patients on combination therapy showed a significant
improvement in disease activity early on, and at 28 weeks
the efficacy as measured by the “pooled index” of the com-
bination group was 1.4 versus 0.8 in the monotherapy group
(P � 0.0001). However, by week 56, when the steroids and
MTX had been discontinued, the difference in clinical
efficacy was not different between the two groups (1.1 ver-
sus 0.9; P not significant), indicating that the improvement
in clinical response required continuation of the combina-
tion therapy.

The analysis of radiographic progression showed that the
mTSS increased significantly more in the SSZ monotherapy
group in the first 28 weeks compared with the combination
group (4 versus 1; P � 0.0001) and from week 28 to 56 (2.5
versus 1; P � 0.04). The differences in the rate of radio-
graphic progression disappeared after week 56.

The patients were followed in an open study for a total of
5 years in order to examine differences in disease activity,
radiologic damage, rate of radiographic progression, and
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functional capacity between the two original groups, even
though during the follow-up period the patients’ RA medi-
cation could be adjusted as necessary by their own physician
without protocol-defined changes.50 Once treatment with
corticosteroids and MTX was discontinued, there were no
statistically or clinically significant differences between the
original combination and the SSZ monotherapy treatment
groups with respect to the HAQ score and disease activity
at 5 years. In both groups the mTSS score increased
significantly over time from about 5 to 25 in the combina-
tion group and from around 8 to 45 in the SSZ monotherapy
group. After 5 years, the mean difference in the mTSS was
approximately 35% lower in the combination-treated group
in spite of the fact that both groups were treated similarly in
the last 4 years of the study.

This study would seem to indicate that the aggressive use
of intensive, short-term combination treatment in early RA
patients induces a sustained decrease in the rate of radio-
logic joint damage but, unless aggressive therapy is main-
tained, significant clinical and radiographic progression
continues.

Combination of MTX, CYC A and intra-articular (i.a.)
corticosteroids versus SSZ monotherapy in early RA

A 48-week randomized study of 82 patients with RA of
less than 12 months’ duration of symptoms compared treat-
ment with a combination of MTX (initially 7.5mg/week
titrated to 20 mg/week), CYC A (initially 1.5mg/kg titrated
to 4mg/kg), and intermittent i.a. corticosteroids injected
into all joints with synovitis versus SSZ (titrated up to
3g/day) as well as i.a. corticosteroid injections as needed in
the treatment of active “poor-prognosis” early RA.52 “Poor-
prognosis” RA was defined as patients who had a CRP �
2mg/dl, RF and HLA DRr1 or DR4 positivity, female sex,
and HAQ � 2. The primary endpoints were clinical im-
provement as assessed by ACR 20% and 50% response,
as well as induction of remission as defined by the ACR
criteria.53 Secondary endpoints included the percentage of
patients achieving a DAS2854 and assessment of radio-
graphic progression by mTSS.

Patients in the combination therapy group had a signifi-
cantly more rapid improvement in the swollen and tender
joint counts, CRP, ESR, and DAS28 scores in the first 12
weeks. At the primary endpoint of week 48, however, 58%
of patients in the combination and 45% of patients in the
SSZ monotherapy group achieved an ACR20 (P � 0.36)
and 40% of the combination group versus 31% of SSZ
obtained an ACR50 (P � 0.57). At 48 weeks 5 patients in
the combination group and 4 in the SSZ group were in ACR
remission.

Sixty-three percent of patients in the combination
therapy group and 61% of the patients in the sulfasalazine
monotherapy group had erosions at baseline. The mTSS
increased 1.25 in the SSZ group and 1 in the combination
group (P � 0.28) at week 48.

The results of this study would suggest that early aggres-
sive therapy with the combination of aggressively dosed

MTX, CYC, and i.a. corticosteroids could achieve a rapid
reduction in disease activity when used as first-line therapy
in patients with poor-prognosis RA compared with SSZ
alone, but that continued therapy with this combination has
no advantage over SSZ alone and that neither therapy ef-
fectively slowed radiographic progression sufficiently to
prevent long-term disability.

Cyclosporine versus low-dose MTX in early RA

A randomized trial of CYC 3mg/kg per day versus low-dose
MTX 0.15mg/kg per week in 103 patients was conducted to
assess radiographic progression in patients with RA of
less than 3 years’ duration who were DMARD naïve.55

Patients in both groups received daily prednisone at
7.5 mg. Patients had X-rays at baseline, year 1, year 2, and
then every 6 months, which were scored by the Larsen
method.

At 42 months 79% of the CYC and 82% of the MTX
group (P � 0.78) had significant clinical improvement as
measured by changes in AM stiffness, grip strength, tender
and swollen joint counts, pain score, ESR, and CRP.
Seventy-one percent of the patients in the CYC-treated
group remained radiographically stable while 76% of
patients in the MTX-treated group remained stable. This
study would seem to indicate that the early treatment of
active RA with a single DMARD may produce significant
improvement in clinical parameters and slow radiographic
progression.

Aggressive traditional DMARD mono or combination
therapy guided by disease activity versus “routine”
patient care

The Tight Control Of Rheumatoid Arthritis (TICORA)
study was conducted to test the hypothesis that “tight” con-
trol of the clinical parameters of inflammation of RA can be
achieved using standard DMARDs and that this will lead to
improved clinical and radiologic outcomes in patients with
early RA compared with routine outpatient care.56 The
study was a single blind, randomized controlled trial of 110
patients with RA of less than 5 years’ duration, with median
disease duration of 16 months, who were randomly assigned
either into an intensive management group or a “routine”
management group. The “tight control” group was seen
monthly to review disease activity and have measurement
of their disease activity as measured by DAS.44 DAS scores
of 3.6, 2.4, and 1.6 represented high, moderate, and low
disease activity. If there were swollen joints they were in-
jected with corticosteroids. Intramuscular (i.m.) steroids
were given as “bridge therapy” during the first 3 months of
a new DMARD. If the DAS was � 2.4 after 3 months of a
new DMARD, then there was a structured escalation of
oral therapy by protocol. DMARD therapy was started
with SSZ, then MTX plus SSZ plus HCQ, then MTX 25mg/
week, then SSZ 5g/day, then the addition of prednisolone
7.5 mg/day, then MTX plus CYC, then leflunomide. No
anti-TNF medications were used. The routine group was
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seen every 3 months for review of their clinical status but no
measure of DAS was performed and they were managed at
the discretion of their attending rheumatologist for adjust-
ment of their DMARDs and given i.a., i.m., and oral ste-
roids without a predetermined protocol. The primary
outcome measure was the difference in the two groups with
respect to mean fall in DAS and the proportion of patients
with EULAR good response;57 DAS � 2.4 and fall in DAS
from baseline by �1.2.

Sixty-seven percent of patients in the “tight control”
group received combination DMARD compared with 6%
in the routine treatment group. DMARDs given in the
“tight control” group included MTX, SSZ, and HCQ with
triple therapy in 51%, SSZ or MTX monotherapy in 30%,
combination of MTX and CYC in 4%, and various other
combinations of DMARDs in 15% of patients. Fifty-six
percent of the “tight control” group finished on triple
therapy; the mean MTX dose was 17.6 versus 13.6mg/week
in the routine group. i.a. steroid injections were given more
frequently in the “tight control” group versus the routinely
treated group.

EULAR good responses were seen in 80% of the “tight
control” group versus 44% in the routine treatment
group. Sixty-five percent of the “tight control” patients
reached EULAR remission, 89% an ACR20, 82% an
ACR50, and 70% an ACR70 versus 16%, 64%, 45%,
and 18%, respectively in the routine treatment group (P �
0.0001 for all comparisons). The mean DAS fell 3.5 versus
1.9 in the “tight control” and routine groups respectively
(P � 0.01).

Radiographic outcomes were assessed in this study.
There was progression of 8.5 Sharp units in the routine
treatment group versus 4.5 units in the “tight control” group
over the 18 months of the study (P � 0.02). Thus, the results
of this study support the hypothesis that using intensive
standard DMARD treatment in patients with early RA
with therapy modified by a pre-determined therapeutic re-
sponse (DAS) results in significant improvement in clinical
outcomes but with only minimal slowing of radiographic
progression.

Aggressively dosed monotherapy MTX versus
monotherapy with etanercept

The Etanercept in Early Rheumatoid Arthritis (ERA)
trial58,59 was a randomized, double-blind trial which enrolled
632 patients with active RA (defined as �10 swollen and
�12 tender joints, ESR �28mm/h or CRP of � 2mg/dl, and
morning stiffness �45min) of less than 3 years, duration
(median 11 months) who had to have either a positive RF
and/or evidence of �3 bone erosions in the hands and/or
feet. Patients were treated with aggressively dosed MTX
starting at 7.5mg/week with weekly dose escalation to a
maximum of 20mg/week if there were any swollen or tender
joints, etanercept monotherapy 10mg s.c. twice per week
(BIW), or etanercept monotherapy 25mg s.c. BIW.

The primary endpoint was clinical effectiveness, which
was predefined as an increased area under the curve (AUC)

of the ACRn at 12 months (defined as the lowest of the
percentage improvement in tender and swollen joint counts
and the median of patient and physician global assessment
of disease activity, patient assessment of pain, improvement
in the HAQ, and improvement in the CRP) and an assess-
ment of differences in radiographic progression as mea-
sured by the mTSS; the secondary endpoints were disease
activity assessed by response in the ACR20, ACR50, and
ACR70. Radiographs of the hands, wrists, and feet were
obtained at baseline, 6, 12, and 24 months.

There was a much more rapid response to therapy in
both etanercept groups compared with the MTX group with
statistically significant differences in the ACRN, ACR20,
and ACR50 within the first few months. By 12 months there
was no statistically significant difference in the ACR20
(72% vs 65% etanercept 25mg BIW vs MTX), ACR50
(approximately 40% in etanercept 25mg BIW and MTX),
and ACR70 (20% vs 20% etanercept 25mg BIW vs MTX).
There was no statistically significant difference in radio-
graphic progression as measured by change in the mTSS at
1 year with a mTSS progression of 0.8 in the etanercept
25mg BIW group versus 1.3 in the MTX group (P � 0.11).
By 2 years there was a statistically and clinically significant
difference in the ACR20 (72% etanercept versus 59%
MTX) but no significant changes in ACR50 or ACR70 be-
tween the two groups (ACR50 49% in the etanercept 25mg
BIW group versus 42% in the MTX group, and ACR70
29% in the 25mg etanercept BIW group versus 24% in the
MTX group). Radiographic progression was significantly
less in the 25mg BIW etanercept treated group as compared
with the MTX group at 24 months, with the mean change in
mTSS of 1.3 units and 3.2 units in the etanercept and MTX
groups, respectively (P � 0.001). There was no progression
of radiographic damage in 63% of the 25mg etanercept
group compared with 51% of the patients treated with
MTX (P � 0.017).

At baseline all patients in this study had moderate dis-
ability with mean HAQ scores of 1.4–1.5 units. At 2 years,
55% of the etanercept 25mg BIW group improved their
HAQ score by at least 0.5 units versus 37% of patients in
the MTX group (P � 0.001) while improvement in HAQ �
1.0 was seen in 29% of the etanercept 25mg BIW group and
25% of the MTX group (P not significant).

The ERA study was very important as it showed that the
aggressive use of MTX of up to 20mg per week produces
significant improvement in clinical symptoms, radiographic
progression, and patient function which is similar to
etanercept monotherapy at 1 year, and that these improve-
ments are maintained in some patients up to 2 years.
An individual patient was more likely to have significant
improvement in clinical symptoms and function with
less radiographic progression with etanercept 25mg BIW
monotherapy compared with aggressively dosed MTX,
particularly at 2 years.59
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Early versus delayed therapy of RA with an anti-TNF-α:
effects on patient function

Patients treated in the ERA trial58 with etanercept 25mg
BIW with disease duration of less than 3 years were com-
pared with patients with long-standing RA also treated with
etanercept monotherapy at 25mg BIW60 in order to assess
whether early intervention with etanercept was more effec-
tive in reducing disability (HAQ scores) compared with late
initiation of therapy in RA.61 The patients from the ERA
trial had median disease duration of 11 months while the
established RA group had a mean disease duration of 12
years. Both the early and late RA groups had rapid im-
provement in the HAQ scores. At 1 month the HAQ scores
of the early RA group had improved by 36% compared
with 26% in the late RA group (P � 0.0046). At 3 years, the
HAQ score improved by 56% in early RA group compared
with 39% in the late RA group (P � 0.0016). Twenty-six
percent of the early RA group compared with 14% of
the late RA patients achieved a HAQ score of zero
(P � 0.0095).

The importance of this study was the demonstration that
early treatment of RA is much more likely to prevent dis-
ability, as measured by the HAQ, than delay in therapy.
Patients with late RA do improve, thus it is “Never too
early and never too late” to treat RA, but early therapy is
more effective.

Traditional DMARD monotherapy versus step-up
DMARD therapy versus combination of traditional
DMARDs versus combination of MTX and
an anti-TNF-α in early RA

There has been much debate in recent years as to whether
monotherapy DMARD therapy, step-up DMARD
therapy, initial combination of DMARDs, or the initial use
of aggressively titrated MTX plus an anti-TNF-α would be
more likely to accomplish control of the symptoms of RA,
prevent radiographic progression, and preserve patient
function. A randomized, single-blinded trial of 508 patients
with less than a 2-year history of RA, termed the BeST trial,
was conducted to assess the clinical and radiological out-
comes in these four treatment groups.62 Patients in all
groups were started on therapy as discussed below with a
change of therapy according to protocol if they did not
reach a DAS remission (DAS � 1.6) at defined time points.
Patient groups were as follows: (1) sequential monotherapy
initially with MTX 15mg/week, then MTX 25mg/week,
then SSZ 3g/day, then leflunomide 20mg/day, and then
MTX 25 mg/week in combination with infliximab 3mg/kg
week 0, 2, 6 and then each 8 weeks if they had not reached
a DAS remission; (2) step-up therapy initially with MTX as
in group 1 and then the addition of SSZ followed by the
addition of HCQ 400mg/day, then the addition of pred-
nisone 7.5mg/day if they had not reached a DAS remission;
(3) step-down therapy with MTX plus SSZ plus prednisone
as in the COBRA trial, followed by MTX 25mg per week
plus SSZ plus prednisone, followed by MTX plus

cyclosporine plus prednisone, followed by MTX plus
infliximab 3mg/kg as above, followed by MTX plus
infliximab 6 mg/kg as above if they had not obtained a DAS
remission; (4) initial therapy with MTX 25mg/week plus
infliximab 3 mg/kg, followed by increases of the infliximab
to 6 mg/kg, then 7.5mg/kg, then 10mg/kg, then a switch to
SSZ 2 g/day, then leflunomide if the patient had not reached
a DAS remission. Patients in group 4, by protocol, had to
discontinue infliximab if they reached a DAS remission and
maintained this for 3 months. As the study has only been
presented in abstract form, it is somewhat difficult to inter-
pret the results. What is clear is that at both 1 and 2 years of
therapy, patients in groups 3 and 4 had superior outcomes
to patients in groups 1 and 2 in that they had more rapid
improvement in clinical signs and symptoms, lower HAQ
scores, and less radiographic progression (TSS increase of 2
in groups 1 and 2 versus 1 in groups 3 and 4; P � 0.001). It
is difficult to understand whether there is a difference be-
tween group 3 and 4 as 72% of patients in group 4 never had
to escalate therapy as opposed to 58% in group 3 and 33%
and 30% of groups 1 and 2, respectively.

Thus, this study underscores the fact that the use of
initial combination therapy is more effective then treatment
with DMARD monotherapy or step-up DMARD therapy.
What is not yet clear is whether COBRA therapy will be
as effective as combination MTX and an anti-TNF-α
over the long term with respect to clinical and radiographic
progression.

Aggressive MTX versus combination aggressive MTX and
an anti-TNF-α

The ASPIRE study was a randomized, double-blind trial
conducted to compare the efficacy of combination therapy
of MTX and infliximab with MTX monotherapy in patients
with early RA with less than 3 years of disease.63 One thou-
sand and forty-nine patients with median disease duration
of 7 months were randomized into three groups: (1) MTX
plus placebo, (2) MTX plus 3mg/kg infliximab, and (3)
MTX plus 6mg/kg infliximab. The MTX dose was escalated
rapidly to 20mg/week as in the ERA trial discussed above,
and infliximab or placebo infusions then given at weeks 0, 2,
6, and then every 8 weeks. The primary clinical endpoint of
the study was the ACR-n improvement from baseline to 54
weeks and the primary radiographic endpoint was the
change from baseline to week 54 in the mTSS.42 Secondary
endpoints included improvement in the ACR20, 50, and 70
responses, DAS28, HAQ, and serum levels of acute-phase
reactants.

The median improvement in the ACR-n at week 54 was
26%, 39%, and 47% in the MTX monotherapy, infliximab
3mg/kg plus MTX, and infliximab 6 mg/kg plus MTX
groups, respectively (P � 0.001 between MTX mono-
therapy group versus either of the infliximab groups). The
ACR20 response at week 54 was 54%, 63% (P � 0.028),
and 66% (P � 0.001) in the placebo plus MTX, MTX plus
infliximab 3mg/kg, and MTX plus infliximab 6mg/kg
groups, respectively; the ACR50 responses were 32%, 46%
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(P � 0.001), and 50% (P � 0.001) in the MTX plus placebo,
MTX plus infliximab 3mg/kg, and MTX plus infliximab
6mg/kg groups, respectively, and ACR70 responses were
21%, 33% (P � 0.002), 37% (P � 0. 001) in the MTX plus
placebo, MTX plus infliximab 3 mg/kg, and MTX plus
infliximab 6mg/kg groups, respectively. The DAS28 im-
provement was �2.0 for MTX monotherapy, �2.7 for com-
bination infliximab 3mg/kg and MTX (P � 0.003), and �3.2
for combination infliximab 6mg/kg and MTX (P � 0.001),
with 31% of the 6 mg/kg group reaching remission versus
15% of the MTX monotherapy group (P � 0.001). Im-
provements in HAQ score from weeks 30 to 54 were statis-
tically superior as well with either the 3mg/kg group
(P � 0.03) or the 6mg/kg group (P � 0.001), with absolute
decreases in the HAQ during this time period of 0.75, 0.784,
and 0.792 in the three groups, respectively. The mean
change in the van der Heijde modified TSS was 3.7, 0.4, and
0.5 (P � 0.001 for each comparison) in the in the MTX plus
placebo, MTX plus infliximab 3 mg/kg, and MTX plus
infliximab 6mg/kg groups, respectively.

The ASPIRE study was the first study which conclusively
showed that the combination of an anti-TNF-α in combina-
tion with aggressively dosed MTX is superior to aggres-
sively dosed MTX alone in patients with early RA naïve to
MTX with respect to clinical symptoms, radiographic pro-
gression and maintenance of function, and that the depth of
response with the combination is impressive as more than
50% of patients who reached an ACR20 with the combina-
tion also reached an ACR70. This trial was also the first
study that conclusively demonstrated that the combination
of aggressively dosed MTX and an effective dose of an anti-
TNF-α significantly slows radiographic progression when
compared with aggressively dosed MTX monotherapy in
early RA.

Aggressively dosed MTX versus anti-TNF-α monotherapy
versus combination of aggressively dosed MTX and anti-
TNF-α in early RA

The PREMIER trial was a 2-year double-blind, randomized
controlled study of 799 patients with active, early RA (as
demonstrated by the presence of �8 swollen joints, �1
erosion on X-rays of the hands or feet, or �RF and an ESR
�28 or CRP �1.5mg/dl) of less than 3 years’ duration
(mean duration 0.7 years) in which aggressively dosed MTX
monotherapy was compared with adalimumab mono-
therapy and the combination of aggressively dosed MTX
and adalimumab.64 The primary clinical endpoint was the
difference in ACR50 response between the three groups,
while the primary radiologic endpoint was the difference in
inhibition of radiographic progression between the three
groups as measured by the mTSS.

The ACR20, 50, and 70 response for the MTX mono-
therapy, adalimumab monotherapy, and the combination of
the two therapies at 1 year was 63/54/73%, 46/52/62%,
and 28/26/42%, respectively, which was both clinically and
statistically significant (P � 0.001) for the combination
group versus either monotherapy. The primary clinical

outcome of a superior ACR50 response with the combina-
tion was clearly met (P � 0.001 versus either monotherapy).
Thus, not only was the combination group superior at the
ACR20 level, but more than half the patients who achieved
an ACR20 also achieved an ACR70 with the combination.
The clinical responses were maintained at 2 years. In addi-
tion, 43% of patients treated with the combination of
aggressively dosed MTX and adalimumab obtained a
DAS28 remission at 1 year versus 23% in the adalimumab
monotherapy group and 21% in the MTX monotherapy
group (P � 0.001).

The TSS increased by 0.8 units in the combination group
in the first 6 months compared with 2.1 units in the
adalimumab monotherapy and 3.5 units in the MTX mono-
therapy groups (P � 0.001 versus either monotherapy). At
52 weeks the combination group progressed by 1.3 units
versus 3.0 and 5.7 units in the adalimumab and MTX
monotherapy groups, respectively (P � 0.001 versus either
monotherapy). At 2 years, the combination group pro-
gressed by a total of 1.9 units versus 5.5 and 10.4 units in the
adalimumab and MTX monotherapy groups, respectively
(P � 0.001 versus either monotherapy). Thus there was an
approximately 80% retardation of progression of radio-
graphic damage in the combination group versus the MTX
monotherapy at 2 years. This was the first study which con-
clusively demonstrated the effectiveness of the combination
of aggressively dosed MTX and an anti-TNF-α versus either
monotherapy with respect to clinical, functional, and radio-
graphic outcomes.

Discussion

The goal of this review is to examine the evidence for the
early treatment of RA. Evidence-based medicine utilizes
the results of research to make informed decisions on treat-
ment of diseases.65 The “gold standard” of evidence-based
research is the randomized double-blind placebo-controlled
trial.66 There has been recent discussion in the literature
about whether patients who qualify for clinical trials repre-
sent the typical patient seen in the practice of rheumatol-
ogy, as there may be a selection bias for more severe disease
which would make it easier to demonstrate statistical im-
provements in clinical trials.67–70 In one study it was shown
that approximately 42% of new patients who were MTX
naïve, 31% of all patients who were MTX naïve, and 16% of
all patients in an early RA database would have met criteria
for the ERA trial.69 The question is whether all patients
with early RA should be treated aggressively with the com-
bination of aggressively dosed MTX and an anti-TNF-α or
whether one of the other protocols discussed in this paper
should be instituted first.

The initial challenge in treating early RA is identifying
these patients and early referral to a rheumatologist for
evaluation and treatment. This can best be accomplished by
educating the primary care physician to be able to recognize
the symptoms and physical findings associated with early
RA. Guidelines which may be of value have been published
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for the early recognition and referral of patients with in-
flammatory arthritis.71 The experience in early arthritis clin-
ics shows that rheumatologists are often correct in their
early assessments.8,72–74 There is an emerging role in the use
of ultrasound and MRI to assist in the diagnosis of early
RA. Anti-CCP antibodies add additional help in diagnosing
early undifferentiated polyarthritis.

The studies reviewed demonstrate that early treatment
results in better outcomes clinically, radiographically, and
functionally. Clearly, an individual patient may have an
excellent response to any of the treatment regimens dis-
cussed above and these studies have not shown how to
tailor therapy for an individual patient with early RA.
Advances in gene chip array technology and proteomics in
the future may help guide individual therapy.

It is very clear, however, that the most effective therapy
for the treatment of early RA is the combination of aggres-
sively dosed MTX plus an appropriate anti-TNF-α. Many
more patients treated with this combination (no matter
which anti-TNF-α was employed) reach an ACR70, a DAS
remission, and a marked decrease in HAQ, suggesting
much more function and marked slowing of radiographic
progression.

The TICORA and FIN-RA-CO studies demonstrated
that aggressive use of DMARDs in combination can be very
effective clinically but will not slow radiographic progres-
sion to the extent seen with the anti-TNF-α agents in com-
bination with MTX. The COBRA and BeST trials showed
that combination DMARDs are superior to DMARD
monotherapy but that radiographic progression continues
at a more rapid rate than a combination of MTX and an
anti-TNF-α. The COBRA and BeST trial (the COBRA
arm) both demonstrated some slowing of radiographic pro-
gression, but in both studies there was discontinuation of
the combination which may have affected radiographic
progression.

What we do not know is whether early intervention with
anti-TNF therapy in combination with MTX is superior to
combination DMARD which is maintained versus metho-
trexate monotherapy, which hopefully will be answered in
future trials. Another unanswered question is whether ag-
gressive treatment of very early RA will induce a remission
that can be maintained when therapy is discontinued.

Conclusions

Current evidence strongly suggests that the combination of
aggressively dosed MTX and a TNF-α inhibitor is the most
effective combination in our current armamentarium to
significantly improve clinical, radiographic, and functional
outcomes in patients with early RA.
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