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ABSTRACT
The Finnish Rheumatoid Arthritis
Combination Therapy (FIN-RACo) tri-
al is the first rheumatoid arthritis (RA)
clinical trial in which remission served
as the primary outcome measure. This
chapter reviews the philosophical back-
ground, study design, and results of the
FIN-RACo trial. The study showed that
a third of patients with active early RA
may achieve remission with a combina-
tion of methotrexate (MTX), sulfasala-
zine (SSZ), hydroxychloroquine (HCQ),
and prednisolone.

Remission as the primary outcome
measure
The Finnish Rheumatoid Arthritis
Combination Therapy (FIN-RACo) tri-
al was an investigator-initiated multi-
center randomised controlled trial in
which 18 Finnish rheumatology clinics
participated (1). Between 1993 and 1995,
195 patients with early and active rheu-
matoid arthritis (RA) were enrolled in
the study. The patients were random-
ised to two treatment arms for 2 years:
97 received a combination of metho-
trexate (MTX), sulfasalazine (SSZ),
hydroxychloroquine (HCQ), and pred-
nisolone, while 98 received mono-
therapy with SSZ (with or without
prednisolone), in which MTX was later
substituted in 51 patients.
The primary outcome measure of the
FIN-RACo study was remission, which
was defined as no tender and no swol-
len joints, morning stiffness ≤ 15 min-
utes, no pain, and normal erythrocyte
sedimentation rate. These remission
criteria were those described by the
American College of Rheumatology
(ACR) (2), but did not include a re-
quirement of no fatigue, as fatigue is
regarded as not necessarily reflecting
the inflammatory process of RA.
However, all 5/5 criteria were required
to be met for a patient to be regarded
as in “remission,” rather than 5/6 in
the ACR criteria (2). Therefore, the
ACR remission criteria were effectively

met by the FIN-RACo criteria.
The FIN-RACo trial was based on a
long tradition of treating patients with
RA that emphasised early and active
care to improve long-term outcomes, as
expressed by Luukkainen et al. in 1978:
“...In our opinion gold treatment ought
to be started in the early stages of RA,
before the development of erosions. We
are treating not only the actual inflam-
mation of the joints but also the quality
of the patient’s life for many decades in
the future” (3). Clinical rheumatolo-
gists who designed the FIN-RACo trial
believed that remission could be
achieved in a large fraction of patients,
although remission had not been used
previously as an outcome measure in an
RA clinical trial.

Why to aim for remission instead
of percentage improvement or low
disease activity?
The history of RA is that of a progres-
sive disease with severe long-term
outcomes (4) including joint damage,
declines in functional capacity, work
disability, and early death, which are
associated with prior inflammatory
activity. Early Finnish studies con-
tributed to evidence that active treat-
ment leads to improved long-term out-
comes in many patients with RA. Min-
imal radiographic progression was
observed in individual joints that did
not show inflammation in serial clinical
examinations (5). Sustained gold treat-
ment was associated with reduced mor-
tality rates in patients with RA (6).
Although it was known that remission
was unusual in patients who sought
care in rheumatology clinics, it was felt
that remission is the optimal treatment
goal in RA, analogous to “no evidence
of disease” in cancer. Traditionally, RA
clinical trials have been designed to
identify statistically significant differ-
ences between the study treatment and
a comparator, reflecting requirements
of the United States Food and Drug
Administration (FDA) to market a new
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therapy. More recently criteria such as
ACR 20% or 50% improvement crite-
ria or disease activity score (DAS) have
gone beyond mere statistical signifi-
cance (7). The FIN-RACo trial was the
first to incorporate the goal of remis-
sion in order to provide the best treat-
ment to the patient whether she/he was
randomised to a combination arm or
the monotherapy arm.

High remission rates using
combination of traditional DMARDs
After two years of treatment, remission
was seen in 37% in the combination
group and 18% in the monotherapy
group (p = 0.003) according to the
ACR-modified remission criteria (1).
Thus, the combination of MTX, SSZ,
HCQ, and prednisolone is “remission-
inducing” in a third of patients with
active early RA. This remission rate in
the combination group appears remark-
ably high with a strict set of remission
criteria – remission rates in clinical
trials and clinical care are reviewed
elsewhere in this Supplement.
It is noteworthy that the time interval
from disease onset to institution of
therapy was significant in the likeli-
hood of remission in the FIN-RACo
monotherapy group. Thirty-five per-
cent of the patients with a short delay
of < 4 months were in remission at 2
years in the monotherapy group, while
only 11% of those with a long delay of
> 4 months met remission criteria at 2
years (p = 0.021). In the combination
group, the frequency of remission was
similar in patients with short (0-4
months) or long delay (> 4 months) of
institution of the therapy (8).

Importance of remission as a
treatment goal
Several studies show that although
measures of inflammatory activity may
be stable or somewhat improved over
periods of 5 to 10 years, measures of
damage may progress (7). Therefore,
suppression of inflammation at a level
of 20% or 50% appears unlikely to pro-
vide optimal long term suppression of
disease progression in many patients.
In the FIN-RACo study, 22% of
patients who had ACR20% or 50%
responsesat 6 months and 54% of

patients who did not have ACR20%
responses, were receiving work disabil-
ity payments at 5 years (Fig. 1) (9). By
contrast, if inflammation was con-
trolled to a level of remission at 6
months, 4.5 years later no patient was
receiving work disability payments.
Furthermore, loss of productivity was
associated with lesser improvement of
clinical status (10).
Patients who were in sustained remis-
sion assessed at 6, 12, and 24 months
had practically no progression in radio-
graphic damage in their hands, wrists,
and feet, with no increase in mean
Larsen score over the 2 years of obser-
vation. Patients who were not in sus-
tained remission had an increase in
mean Larsen score of 4 of 200 (11).
These observations emphasize the im-
portance of attempting to induce rapid
and sustained remission in early RA.
The data indicate that improvement rates
of ACR20% or 50% are suboptimal goals
of therapies for patients with early RA.

A combination of traditional
DMARDs is effective in early RA
FIN-RACo patients were randomised
to receive combination or monotherapy
for 2 years. Subsequently, therapies
were at physicians’ discretion. The
2-year results favoured early combin-
ation treatments, which continued at
5 years in analyses of radiographic pro-
gression and work disability. The 5-
year median Larsen score was 11 in the
initial combination group versus 24 in

the monotherapy group (p < 0.01) (12).
Patients in the initial combination
group were more likely to maintain
their capacity to continue in paid work
over 5 years compared to the mono-
therapy group (13).

Did glucocorticoids drive remission
in the FIN-RACo trial?
In the FIN-RACo trial, the combination
therapy included prednisolone 5 mg
daily, which could be tapered and dis-
continued at 9 months if patient re-
mained in remission (1). In the mono-
therapy arm, prednisolone treatment
was at physicians’ discretion, and was
initiated in 27 (27%) patients at base-
line and in another 36 patients at a
median of 6 weeks after the onset of the
study (14). At the end of the 2-year
study, more patients in the monothera-
py group than in the combination group
were treated with prednisolone (50 vs
43 patients) and the cumulative number
of intra-articular glucocorticoid injec-
tions was higher in the monotherapy
group than in the combination group.
These observations indicate that it
appears unlikely that the more fav-
ourable results of the combination
group in the FIN-RACo trial can be
attributable to prednisolone. However,
it may be that some individual patients
gained considerable benefit from glu-
cocorticoids, and the FIN-RACo trial
does not speak against benefits of low-
dose glucocorticoids in RA, which
have been shown in other early RA
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Fig. 1. Rate of permanent
work disability over 5 years
by 6-month response in the
FIN-RACo trial. Rates are
adjusted to age, sex, type of
job, and level of education.
Group I = Remission; II =
ACR50% response; III =
ACR20% response; IV =
less than ACR20% response
(Puolakka et al. Arthritis
Rheum 2005; 52: 36-41,
with permission).
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studies (15). Furthermore, the use of
high-dose prednisolone as a remission-
inducing drug was demonstrated in the
Combinatietherapie Bij Reumatoide
Artritis (COBRA) trial (16).

Nonresponders in the FIN-RACo
trial
A proportion of patients with early RA
do not improve with conventional treat-
ments. In the FIN-RACo trial, 20% of
patients in both the combination and
monotherapy group did not meet
ACR20% criteria at 6 months, and the
percentages were 22% and 26% at 2
years, respectively (1). These patients
with little to no response to active con-
ventional therapies should be identified
early in their rheumatology care, to
consider institution of biologic agents.

Conclusions
Treatments for early RA should aim for
remission as rapidly as possible to
avoid severe “side effects” of RA (4). A
combination of MTX, SSZ, HCQ, and
prednisolone appears to be “remission-
inducing” in a third of patients with
active early RA, higher than remission
rates seen in published reports involv-
ing biologic agents. It will be of inter-
est to have results from another Finnish
clinical trial in the near future, which
investigates whether a biologic agent
started with the FIN-RACo combina-
tion in early active RA increases
remission rates and decreases the rate
of nonresponders.

References
1. MÖTTÖNEN T, HANNONEN P, LEIRISALO-

REPO M et al.: Comparison of combination
therapy with single-drug therapy in early
rheumatoid arthritis: A randomised trial.
FIN-RACo trial group. Lancet 1999; 353:
1568-73.

2. PINALS RS, MASI AT, LARSEN RA et al.: Pre-
liminary criteria for clinical remission in
rheumatoid arthritis. Arthritis Rheum 1981;
24: 1308-15.

3. LUUKKAINEN R, KAIANDER A, ISOMÄKI H:
Treatment of rheumatoid arthritis (letter).
Br Med J 1978; 2: 1501.

4. PINCUS T, KAVANAUGH A, SOKKA T: Bene-
fit/risk of therapies for rheumatoid arthritis:
underestimation of the “side effects” or risks
of RA leads to underestimation of the bene-
fit/risk of therapies. Clin Exp Rheumatol
2004; 22 (Suppl. 35): S2-S11.

5. LUUKKAINEN R, KAARELA K, ISOMÄKI H,
KIVINIEMI P: Relationship between clinical
synovitis and radiological destruction in
rheumatoid arthritis. Clin Rheumatol 1983;
2: 223-6.

6. LEHTINEN K, ISOMÄKI H: Intramuscular
gold therapy is associated with long survival
in patients with rheumatoid arthritis. J
Rheumatol 1991; 18: 524-9.

7. PINCUS T, SOKKA T, KAVANAUGH A: Rela-
tive versus absolute goals of therapies for
RA: ACR 20 or ACR 50 responses versus tar-
get values for “near remission” of DAS or
single measures. Clin Exp Rheumatol 2004;
22 (Suppl. 35): S50-S56.

8. MÖTTÖNEN T, HANNONEN P, KORPELA M et
al.: Delay to institution of therapy and
induction of remission using single-drug or
combination-disease-modifying antirheu-
matic drug therapy in early rheumatoid
arthritis. Arthritis Rheum 2002; 46: 894-8.

9. PUOLAKKA K, KAUTIAINEN H, MÖTTÖNEN
T, HANNONEN P, KORPELA: Early suppres-
sion of disease activity is essential for main-
tenance of work capacity in patients with
recent-onset rheumatoid arthritis: five-year
experience from the FIN-RACo trial.
Arthritis Rheum 2005; 52: 36-41.

10. PUOLAKKA K, KAUTIAINEN H, PEKURINEN

M et al. for the FIN-RACO Trial Group: Mone-
tary value of lost productivity over a 5-year
follow up in early rheumatoid arthritis esti-
mated on the basis of official register data on
patients’ sickness absence and gross income:
experience from the FIN-RACo Trial. Ann
Rheum Dis 2006; 65: 899-904.

11. MAKINEN H, KAUTIAINEN H, HANNONEN P

et al.: Combination of traditional disease-
modifying drugs in early rheumatoid arthritis
is associated with sustained remission and
reduced radiographic progression. Ann
Rheum Dis 2006; 65: 55.

12. KORPELA M, LAASONEN L, HANNONEN P et
al.: Retardation of joint damage in patients
with early rheumatoid arthritis by initial
aggressive treatment with disease-modifying
antirheumatic drugs: five-year experience
from the FIN-RACo study. Arthritis Rheum
2004; 50: 2072-81.

13. PUOLAKKA K, KAUTIAINEN H, MÖTTÖNEN

T et al.: Impact of initial aggressive drug
treatment with a combination of disease-
modifying antirheumatic drugs on the devel-
opment of work disability in early rheum-
atoid arthritis. A five-year randomized fol-
low-up trial. Arthritis Rheum 2004; 50: 55-
62.

14. MÖTTÖNEN T, HANNONEN P, LEIRISALO-

REPO M. NISSILÄ M, KAUTIAINEN H for the

FIN-RACO-Trial Group: Combination therapy
in rheumatoid arthritis. Lancet 1999; 354:
952.

15. VAN EVERDINGEN AA, JACOBS JWG, VAN

REESEMA DRS, BIILSMA JWJ: Low-dose
prednisone therapy for patients with early
active rheumatoid arthritis: Clinical efficacy,
disease-modifying properties, and side
effects. Ann Intern Med 2002; 136: 1-12.

16. BOERS M, VERHOEVEN AC, MARKUSSE HM

et al.: Randomised comparison of combined
step-down prednisolone, methotrexate and
sulphasalazine with sulphasalazine alone in
early rheumatoid arthritis. Lancet 1997; 350:
309-18.




