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ABSTRACT
The course of rheumatoid art h ri t i s
(RA) is determined early and the goals
in early RA are to prevent radiologic
joint degradation and to achieve opti -
mal clinical and biological remission.
Achieving these goals means that many
RA patients may be candidates fo r
c o m b i n ation disease-modifying thera -
py. We rev i ew data from ra n d o m i ze d
clinical trials regarding the impact of
these treatment strategies as the initial
therapy in early RA. It appears likely
that the place of combination therapy
will increase in the coming decades,
even in very early RA patients, where
the ultimate goal is persistent re m i s s i o n .

Rationale for early aggressive step-
down therapy in early rheumatoid
arthritis
Accumulating evidence indicates that
the course of rheumatoid arthritis (RA)
is determined early and that optimal
m a n agement of RA re q u i res a sw i f t
d i agnosis and immediate aggre s s ive
treatment (1). Several randomized cli-
nical trials have shown that conve n-
tional single-drug therapy with dis-
ease-modifying anti-rheumatic dru g s
(DMARDs) and glucocorticoids can
alter the clinical course of RA, and re-
t a rd ra d i ographic progression (2-7).
H oweve r, even therapy with metho-
trexate, the currently considered most
effective DMARD, rarely leads to true
remission, even when it is used with
low-dose prednisone (8-11). Contem-
porary goals in early RA are to prevent
radiologic joint damage and to achieve
optimal clinical and biological remis-
sion, or “no evidence of disease” (8-
11). Achieving these goals means that
many, if not most, RA patients may be
c a n d i d ates for combination therapy.
Furthermore, in most patients the cone-
quences of RA seem to be consider-
ably more severe than the side effects
of contemporary DMARDs (12).
E a rly, rather than lat e, institution of
therapy with DMARDs has been sug-

gested to be more effective in the pre-
vention of joint (13, 14). Radiographic
damage is seen in more than 70% of
patients with rheumatoid arthritis with-
in the first 2 years of disease (15-17)
and rates of radiologic progression are
often highest in early disease, particu-
larly without treatment. The “window
of opport u n i t y ” t h e o ry re flects this
vision of a narrow time-frame between
reversible inflammatory synovitis and
irreversible joint damage (18). Thus, a
more favorable course of the disease
( by clinical and ra d i o l ogical eva l u a-
tion) has been reported with very early
DMARD therapy; Lard et al . compar-
ed a median delay before initiation of
DMARD of 15 days with a median delay
of 123 days and found lower 2-year
disease activity scores and less radio-
logic joint damage after 2 years in the
early treatment group (19). Other stud-
ies concur with these results (20, 21).
These data support the rationale fo r
early aggressive treatment of RA. This
is the principle behind the “step-down
strategy” as opposed to the “pyramid
strategy”: a combination of DMARDs
is begun initially at a high dose, fol-
lowed by tapering, withdrawal of one
or more agents, or both once remission
is obtained (22). In fact “step-down”
has always been used for flares; for
example, it is usual to prescribe a short
h i g h e r-dose cort i c o s t e roid therapy to
treat a flare.

Published reports on combination
therapy in early arthritis
Several reports have shown the benefi-
cial effects of combination treatment
with DMARDs on the outcome of pa-
tients with RA, as measured by disease
a c t ivity and joint damage, but these
studies were not focused on early RA
and will not be described here (23-28).
Three major randomized controlled tri-
als have been published reporting com-
bination therapies in early arthritis. We
briefly summarize the main results of
these clinical trials.
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1. Methotrexate, sulfasalazine and
prednisolone
The COmbinat i e t h e rapie Bij Reuma-
toide Artritis (COBRA) trial is a rando-
m i zed doubl e - blind controlled tri a l
c o m p a ring step - d own combinat i o n
therapy with sulfasalazine monothera-
py in patients with early RA who had
never taken DMARDs (29). COBRA
c o m b i n ation therapy invo l ved step -
d own prednisolone (initially 60
mg/day, tapered in 6-weekly steps to
7.5 mg/day, then stopped after week
2 8 ) , l ow-dose methotrex ate (MTX)
(7.5 mg/we e k , then tap e red and
stopped after week 40), and sulfasa-
lazine (SSZ) (2 gram/day). After ap-
p rox i m at e ly 6 months, all pat i e n t s
were placed on SSZ alone. The trial in-
cluded 155 patients (combination treat-
ment: n = 76; SSZ alone: n = 79) with
e a rly active RA satisfying RA AC R
criteria (30) of < 2 years duration and
with no prior treatment with DMARDs
or corticosteroids, except hydroxychlo-
roquine. Median duration of the dis-
ease was 4 months. The study length
was 56 weeks.
Results from the initial 56-week study
i n d i c ated that COBRA combinat i o n
therapy was more efficacious than SSZ
monotherapy with respect to suppress-
ing disease activity at week 28 (the dif-
fe rence in clinical response betwe e n
the treatment arms was lost at week
58). Moreover, radiologic progression
during the first 18 months was signifi-
c a n t ly slower in the COBRA gro u p
than in the SSZ monotherapy group.
The median ch a n ge in joint damage
determined as a modified Sharp score
after 12 months was 2.0 in combina-
tion-DMARD patients compared with
8.0 in the sulfasalazine treatment group
(p = 0.004) (29).
Patients who took the drug combina-
tion had fewer side effects of therapy,
l ower total medical costs, and more
frequent capacity to remain employed
compared with patients who received
SSZ only. In the SSZ group, significant
differences in the progression of joint
d a m age we re observed between the
subgroup of patients with the shared
epitope DR4 at the HLA-DR locus
compared with the patients who were
negative for the shared epitope. How-

eve r, in the combination tre at m e n t
gro u p , no significant diffe rences in
joint damage were observed between
the subgroups positive or negative for
the shared epitope (31). The authors
c o n cluded that early and aggre s s ive
treatment is especially effective in a
subgroup of patients with shared epi-
tope positivity, although the trend is si-
milar for shared ep i t o p e - n egat ive or
r h e u m atoid fa c t o r- n egat ive pat i e n t s ,
but less pronounced. These results are
consistent with those of a study by
O’Dell et al. (32), who observed signi-
ficantly better clinical improvement, as
m e a s u red by joint tenderness and
swelling, in shared epitope positive pa-
tients with longstanding disease who
were treated with the triple-DMARD
combination of methotrexate, sulfasa-
lazine and hy d rox y ch l o roquine com-
pared with shared epitope positive pa-
tients who re c e ived methotrex at e
alone.
According to the results of a 5-year fol-
low-up of patients in the COBRA trial
(33), blinded treatment was continued
until week 80 whenever possible. Dur-
ing the follow-up period, the treating
rheumatologists were allowed to select
therapy with no limiting rules. In both
gro u p s , the ra d i ographic damage
scores according to the Sharp method
increased significantly over time; how-
ever, the mean change per year was
35% lower in the COBRA group (5.6
points versus 8.6 in the SSZ group; p =
0.03). After adjustment for differences
in treatment and disease activity during
fo l l ow - u p , the diffe rence betwe e n
groups in the rate of radiologic pro-
gression was 3.7 points per year. In
conclusion, the initial 6-month cycle of
intensive combination treatment inclu-
ding high-dose corticosteroids resulted
in sustained suppression of the rate of
radiologic progression over 5 years.

2. Methotrexate, sulfasalazine,
hydroxychloroquine and prednisolone
In the FIN-RACo (FINnish Rheuma-
toid A rt h ritis Combination therapy )
trial, recent-onset (< 2 years duration)
a c t ive RA patients who we re
D M A R D - n a ive we re re c ruited for a
multicenter, parallel-group, randomiz-
ed study to compare the efficacy and

t o l e rability of combination DMARD
t h e rapy (simultaneous sulfa s a l a z i n e,
methotrexate, hydroxychloroquine and
p rednisolone) with those of single-
DMARD therapy (initially, SSZ 1
gram twice daily with or without low-
dose prednisolone) (34). Median dura-
tion of symptoms was 6 months. The
main end point was the induction of re-
mission, according to the ACR prelimi-
nary criteria for remission (35). One
hundred ninety-five patients began the-
rapy, 97 with combination DMARD
therapy and 98 with single-drug thera-
py. Combination therapy was initiated
with SSZ 500 mg twice daily, MTX 7.5
m g / we e k , hy d rox y ch l o roquine 300
m g / d ay, and prednisolone 5 mg/day,
but the protocol allowed flexible sub-
sequent dose adjustments to mimic cli-
nical practice (final doses were SSZ 1-
2 gra m / d ay, MTX 7.5-15 mg/we e k ,
hy d rox y ch l o roquine 300 mg/day ) .
Oral prednisolone (5-10 mg/day) was
prescribed for 63 patients in the single-
DMARD therapy group, according to
the clinicians’ decisions. SSZ as sin-
g l e - d rug therapy was replaced with
MTX monotherapy due to inefficacy or
intolerance in 51 of the 98 original sin-
g l e - t re atment patients. The combina-
tion strategy induced more remissions
than the single drug strategy, 37% ver-
sus 18% at 2 years (p = 0.003) (34).
Clinical improvement (ACR 50 crite-
ria) was achieved after 1 year in 75%
of patients with combination therapy,
and 60% with single-drug therapy (p =
0.028), while at the 2-year visit ACR
50 results were 71% vs. 58%, respecti-
ve ly (p = 0.058). Radiographic pro-
gression was significantly lower in the
c o m b i n ation therapy group. The fre-
quency of adverse events was similar
in both groups.
Furthermore, a delay of more than 4
months from the onset of symptoms to
institution of therapy decreased the ca-
pacity of the traditional single-dru g
strategy to induce remission in early
RA, whereas delay to therapy (or any
other variable) did not influence pre-
diction of remission with combination-
DMARD therapy (36).

3. Methotrexate and sulfasalazine
This study inve s t i gated the potential
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clinical benefit of a combination thera-
py on 205 recent-onset (< 1 ye a r )
active RA patients in a multicenter co-
h o rt who had not been tre ated with
DMARDs prev i o u s ly (37). Pat i e n t s
had to be rheumatoid factor positive
and/or HLA-DR 1 or 4 positive. Pa-
tients were randomized to 3 treatment
groups: SSZ 2-3 gram/day (n = 68),
MTX 7.5-15 mg/week (n = 69), o r
combination SSZ + MTX (n = 68). The
study lasted 1 year. The mean changes
in the DAS were -1.15, -0.87, and -1.26
in the SSZ, MTX, and SSZ + MTX
groups, respectively (p = 0.019). How-
ever, the number of ACR responders
and radiographic progression in the 3
groups did not differ significantly. Ad-
verse effects were more frequent in the
combination-DMARD group, but tole-
rability remained acceptable.
The results at 5 years for 146 of the ini-
tial 205 RA patients were presented in
another report (38). Patients were fol-
lowed and treated by their own rheu-
m at o l ogi s t s , who fre e ly intro d u c e d
t h e rapy, after the end of the 1-ye a r
study. At the end of the 5 years of fol-
low-up, the patients receiving single or
combined treatment were similar for
mean DA S, H AQ, and ra d i ograp h i c
scores.
In this study, combined therapy with
MTX and SSZ during the first year did
not influence the long-term inflamma-
tory status, disability or structural pro-
gression; a clinically relevant superio-
rity of the combination therapy was not
seen.

Which DMARDs should be 
combined?
Discussions of combination therapy
are directed at which molecules to use.
Two separate one-year studies of com-
bination therapy with MTX and SSZ
seemed to offer no benefits compared
to either drug used as monotherapy (3,
39). In a meta-analysis published in
1990 (40), no significant diffe re n c e
between MTX and SSZ monotherapies
was evidenced, but this is in contrast to
several studies showing that low-dose
methotrexate given weekly is more ef-
fective than monotherapy using tradi-
tional disease-modifying dru g s , w i t h
a c c ep t able toxicity (41-43). Other

work indicated that methotrexate was
continued for much longer than other
DMARDs in clinical care, suggesting
that it had greater efficacy (44). These
data suggest that short-term clinical tri-
als are not sufficient to evaluate long-
term efficacy, perhaps explaining the
lack of differences between MTX and
SSZ in some studies. Thus associations
of methotrexate plus another DMARD
should be strongly considered (45).
On the other hand , DMARD combina-
tions so far proven to be superior to
single DMARDs have initially also in-
cluded a cort i c o s t e roid component.
Landewé et al. suggested that the use
of intensive, s h o rt - t e rm combinat i o n
treatment in patients with early rheu-
matoid arthritis (RA) according to the
COBRA schedule (33) induces a sus-
tained reduction of the rate of radiolo-
gical progression. Since this trial com-
pared a combination of MTX, sulfasa-
lazine and prednisolone to SSZ alone,
it is difficult to assess whether the
long-term beneficial effects were due
to MTX, prednisolone, or both.
Low-dose corticosteroids also appear
to provide considerable clinical benefit
to many, if not most, patients with RA
and are widely used. Recently, va n
E ve rd i n gen et al. p resented new in-
sights concerning corticosteroid thera-
py in early RA (46). The authors in-
cluded 81 patients presenting active
RA of < 1 year duration, not previously
treated, between 1992 and 1995. They
randomly assigned 41 patients to pla-
c ebo and 40 patients to 10 mg/day
p rednisone in monotherapy, over 2
years. The active group showed signifi-
c a n t ly gre ater clinical improve m e n t
than the placebo gro u p , p a rt i c u l a rly
over the first 6 months, and use of ad-
ditional therapies was significantly less
common in the prednisone group. After
month 6, radiographic scores showed
s i g n i fi c a n t ly less progression in the
prednisone group than in the placebo
group. However, the prednisone group
also experienced more adverse events
(body weight increase, hyperglycemia,
and new ve rt eb ral fra c t u res). Th i s
s t u dy suggests a place for low - d o s e
p rednisone in combination with
DMARDs in early active RA. Some
authors suggest that 10 mg is a high

rather than low dose of prednisone, and
generally begin and maintain treatment
with 3-5 mg per day (47).
The new drugs approved for rheuma-
toid arthritis – leflunomide, IL-1 inhi-
bitors, and anti-TNF – expand the pos-
sible combination therapy options with
two or more DMARDs; more informa-
tion on combination regimens in very
early disease and long-term safety will
emerge with time. Thus, methotrexate
is cert a i n ly an essential DMARD in
any combination therapy; benefits and
risks of long-term low dose corticoste-
roids must be carefully weighed, and
the exact place of the newest agents
will necessitate further studies.

Conclusion
The concept of combination therapy in
early RA is certainly appealing in view
of what is known of the natural history
of this disease; yet there are few data
from randomized trials regarding the
impact of these treatment strategies in
early RA. Until recently, it was recom-
mended that a combination therapy
with DMARDs should be considered
only in patients with residual inflam-
mation after maximum doses of single
agents (3). There have been few studies
p u blished of results of combinat i o n -
DMARDs as initial therapy in early
RA but their results are beneficial, and
further studies with large numbers of
patients and lasting 5 years or more are
needed to determine the long-term ef-
fectiveness,toxicities and optimum cli-
nical use of DMARD combinations in
early RA. At this time, combinations of
disease modifying anti-rheumat i c
drugs are used in at least some RA pa-
tients by almost all rheumat o l ogi s t s
(10, 22, 48); it appears likely that the
place of combination therapy will in-
crease in the coming decades, even in
very early RA patients, where the ulti-
mate goal is persistent remission.
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