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ABSTRACT
The fi rst Finnish early rheumat o i d
arthritis (RA) cohort was established in
1973-75 at the Rheumatism Foundation
Hospital in Heinola, a hospital fo r
r h e u m atic diseases only. Since then
early RA cohorts for the purposes of
l o n gitudinal observation have been
e s t ablished at the Jyväskylä Centra l
Hospital and Helsinki University Hos -
pital. Furthermore, 199 patients with
early RA were enrolled in a multicenter
randomized controlled study in 1993-
95. The pri m a ry observations fro m
these cohorts are summarized in this
essay.

The Rheumatism Foundation 
Hospital early RA cohort (the
Heinola Cohort)
In 1973-75, a total of 442 patients with:
(i) age ≥ 16 years; (ii) one or more
swollen joints; and (iii) disease dura-
tion ≤ 6 months were referred to the
R h e u m atism Fo u n d ation Hospital in
Heinola. Of these patients 121 (27%)
subsequently met the 1987 ACR classi-
fication criteria for RA (1) and were in-
cluded in a prospective cohort of pa-
tients with early RA (2). At the 8-year
follow-up in 1982, a final group of 103
r h e u m atoid factor (RF) positive pa-
tients was fo rmed (33 men and 70
women) (3). The patients we re re-
viewed 1, 3, 8, 15, 20, and 25 years
after enrollment. 
The treatment strategy in the Heinola
Cohort was “early and active”. At the
time of diagnosis which occurred with-
in six months of the first joint symp-
t o m s , i n t ra - muscular (im) gold wa s
started in 56% of patients, chloroquine
(CQ) in 36%, and D-penicillamine
(DPA) in 2 patients. During the first
year, all but one patient were taking di-
sease-modifying antirheumatic dru g s
(DMARDs). However, most of the pa-
tients discontinued the DMARDs
which were available at that time due to
side effects or inefficacy. After 8 years
only 30% of patients were taking im

gold or DPA, and 70% were taking CQ
or no DMARDs (4, 5). The Heinola
Cohort was established during the time
when a limited number of DMARDs
was available. Therefore, although the
t re atment strat egy was active in the
beginning, long-term benefits were not
gre at due to discontinu ation of the
drugs. In retrospect, the Heinola cohort
appears to represent, by and large, the
natural history of RF-positive RA.
The Heinola cohort did provide consi -
d e rable info rm ation concerning RA
over 25 years of observation. In early
studies of the prognostic fa c t o rs and
diagnostic criteria of early RA (2, 3, 6,
7), it was recognized that early radio-
graphic destru c t i o n , p o s i t ive rheuma-
toid fa c t o r, d e c reased grip stre n g t h ,
anemia, a high erythrocyte sedimenta-
tion rate (ESR), and higher age at en-
rollment were significant predictors of
joint destruction at 3 years. While it
was also shown that radiographic des-
truction in the early stages of RA was
strongly associated with persistent syn-
ovitis of the joint, it was concluded that
“... the most essential point in prevent-
ing the progress of joint destruction in
RA is to suppress the long-term activity
of synovitis.” (8)
At that time, amyloidosis was an im-
portant consequence of RA in Finland,
as other Finnish studies indicated that
renal amyloidosis contributed to 15%
of deaths (9, 10). After 15 years reac-
tive secondary amyloidosis (RSA) was
found by subcutaneous fat biopsy in 6
of 74 surviving patients (8.1%) in the
Heinola Cohort, and 5 of the 24 de-
ceased patients had had RSA. The 15-
year incidence of RSA was 10.9% (11),
and the 20-year incidence was 13.6%
(5). Greater disease activity was associ-
ated with development of amyloidosis.
Three of 48 patients who were initially
treated with intramuscular gold and 7
of 30 treated with CQ developed RSA
(p = 0.04). This observation re-opened
the discussion as to the value of early
and active treatment for RA (11), as it

Early rheumatoid arthritis in Finland

T. Sokka



Early RA in Finland  / T. Sokka 

S-134

was also observed that long-term im
gold tre atment was associated with
fewer deaths from amy l o i d o s i s , a n d
ove rall gre ater surv ival compared to
those who could not take im gold over
long periods (12).
Long-term radiographic outcomes have
been a special interest in the Heinola
C o h o rt. Progression of ra d i ograp h i c
damage was shown to be most rapid
during the first years in RA (13-16).
K a a rela and Kautiainen (17) showe d
that progression of radiographic dam-
age does not level, but continues over
20 years; 36% of patients had a Larsen
s c o re of ≥ 50% of maximum at 20
years (5). Radiographic destruction and
the need for surgery over 15 to 20 years
has been described in the Heinola
Cohort in the subtalar and ankle joints
( 1 8 , 1 9 ) , fi rst carp o m e t a c a rpal joint
(20-22), hands (23-27), feet (28, 29),
hip (30, 31), shoulder (32) including
the acromioclavicular (33, 34) and sub-
acromial joints (35), elbow (36-38) and
g l e n o h u m e ral joint (39-41), and the
cervical spine (42, 43).
The disease was considered severe in
29% of the patients over 20 years. The
definition of severe disease included a
Larsen score of ≥ 67% of maximum or
a Health Assessment Questionnaire
(HAQ) score of 2-3 (range 0-3) or 3
large joint replacements (5). The cumu-
lative work disability rate was 80% at
20 years. However, as many as 31% of
the patients who were of working age
had already stopped working due to RA
one year after the onset of their disease
(44). 

The Jyäskylä Cohort
In 1983-85 and 1988-1989, 1 3 5
patients were entered into two early RA
cohorts at Jyväskylä Central Hospital
( 4 5 , 46). The patients we re tre at e d
e a rly and active ly with ava i l abl e
DMARDs, later termed the “sawtooth”
s t rat egy (47), and fo l l owed pro s p e c-
tively with regular clinical visits. The
assessments included self-report ques-
tionnaires for functional capacity and
pain, joint counts, laboratory tests for
inflammation, and hand and foot radi-
ographs every one or two years. Treat-
ment with DMARDs, employment sta-
tus of the pat i e n t s , and deaths we re

recorded. 
An initial study of the Jyväsky l ä
Cohort, as in other early RA cohorts in
Finland, involved the prediction of ero-
sions. In studies using scintigrap h i c
m e t h o d s , all but one of 47 (of 387)
joints that developed erosions at two
years had bone scan activity (99mTec-
netium methy l e n e - d i p h o s p h o n ate) all
three times over the first year of the dis-
e a s e, while rep e at e d ly inactive joints
by the bone scan did not develop ero-
sions (48). Therefore, it was concluded
that bone scan can be of value to pre-
dict erosions.
During 1401 person years of observa-
tion, 135 cohort patients had a total of
606 therapeutic segments with
DMARDs or combinations with a goal
of re m i s s i o n , i n cluding sulfa s a l a z i n e
( S S Z ) , m e t h o t rex ate (MTX), im and
per oral gold, azathioprine, DPA, hy-
droxychloroquine (HCQ), cyclosporin-
A , cy cl o p h o s p h a m i d e, p o d o f y l l o t ox i n
derivatives, and prednisolone. The seri-
al and continual tre atment with
DMARDs and combinations was safe.
Inefficacy or loss of efficacy was the
primary reason for discontinuation of
DMARDs or combinations. No single
D M A R D / c o m b i n ation stood out as
substantially more favorable than the
others with respect to inefficacy, toxici-
ty or drug survival during the first ten
years of the disease (49).
Radiographic scores of the hands and
feet of the 85 RF positive Jyväskylä
Cohort patients were compared to the
ra d i ographic scores of the earl i e r
Heinola Cohort. The major difference
between these cohorts was in the treat-
ments: the Jyväskylä Cohort was treat-
ed with various DMARDs according to
the “sawtooth” strategy, while a decade
e a rlier the Heinola Cohort pat i e n t s
we re tre ated with im gold and CQ,
wh i ch we re discontinued in most
patients due to side effects or ineffica-
cy, as noted ab ove. Radiograp h i c
s c o res of the Jyväskylä Cohort pro-
gressed over 8 years, but remained at
lower levels than those of the Heinola
Cohort. The median Larsen score was
12% of the maximum in the Jyväskylä
Cohort at 8 years compared to 26% of
the maximum in the Heinola cohort (4).
Pe rsistent clinical synovitis pre d i c t e d

subsequent ra d i ographic destru c t i o n
(50), which confirmed the findings in
the Heinola Cohort (8) that joint ero-
sions do not appear randomly but are
p receded by cl i n i c a l ly detectabl e
symptoms and signs of inflammation in
individual joints.
Atlantoaxial subluxations were found
in 14 (14%) patients, associated with
older age at the baseline, greater dis-
ease activity over the first 5 years, and
e a rly ero s iveness in the peri p h e ra l
joints, similar to findings in the Helsin-
ki Cohort (see below) (51). Pat i e n t s
who had 10% or more of maximum
radiographic damage in the hands and
feet according to the Larsen score at 5
years were 15.9 times more likely to
develop atlantoaxial subluxations at 8-
13 years compared to patients whose
p e ri p h e ral joint damage remained <
10% of maximum radiographic dam-
age (52).
The patients’ functional capacity was
well preserved over 13 years. The mean
Health Assessment Questionnaire
(HAQ) score was 0.55 at 8.5 years, and
0.75 at 13 years, while in several his-
torical control cohorts with a follow-up
period of 5 years or more the mean
HAQ scores exceeded 1.0 (53).
Despite pre s e rvation of functional
capacity, 44% of the 82 patients who
were gainfully employed at the time of
diagnosis became work disabled during
the first 10 years of RA. Almost 20% of
these patients became wo rk disabl e d
during the first 2 years after diagnosis.
These findings we re slightly more
favo rable than previous observat i o n s
c o n c e rning wo rk disability in RA
patients, with a work disability rate of
50-60% during the first 10 years of RA
(54). 
Twe n t y - five patients died during the
observation period. The mortality rate
of 1.28 (95%CI 0.83-1.89) was higher
than that for the population in Central
Finland at that time, but was not statis -
tically significantly different from the
general population (55).

Jyväskylä Central Hospital RA
Database
Jyväskylä Central Hospital is the only
rheumatology center in the Central Fin-
land District and serves a population of
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264,000. All new patients with RA
have been referred to this center for
diagnostic studies and initiation of the-
rapy for more than two decades. All pa-
tients with RA who have been seen in
Jyväskylä Central Hospital since 1993
have been entered into the Jyväskylä
Central Hospital RA Database, which
was established in 1995. Patient demo-
graphic dat a , disease ch a ra c t e ri s t i c s ,
disease activity, functional capacity ac-
cording to the HAQ, radiographs, joint
surgery, co-morbidities, therapies with
DMARDs, work status, and deaths are
included in the database and updated
regularly. More than 2000 patients with
RA are included in the database, and
new patients are included in an ongoing
manner, including 90-120 new patients
with early RA per year since 1997 with
prospective monitoring. 
Patients in the RA Database were com-
pared to a random sample of 2000 peo-
ple from the Central Finland District.
The comparison showed that smoking
is associated with increased RA risk in
men (56), confirming observations of
previous studies (57). RA was associat-
ed with a more than 7-fold risk of dis-
ability compared with that in a general
population (58). Increased disease acti-
vity and pain, rather than stru c t u ra l
joint damage were found to be associat-
ed with functional disability in patients
with RA (59). 

The Helsinki Cohort
The Helsinki Cohort includes 150 pa-
tients with early RA, 87 enrolled in
1986-89, and 63 enrolled in 1991-93
(60). All patients were treated actively
a c c o rding to the “ s aw t o o t h ” s t rat egy
( 4 7 ) , and fo l l owed pro s p e c t ive ly to
eva l u ate outcomes of early RA. Th e
clinical approach was to provide early,
aggressive therapy in order to prevent
joint damage, as fi rst advo c ated by
Luukkainen (61). 
Early studies were concentrated on la-
boratory data. High levels of RF at ba-
seline and persistent RF positivity dur-
ing the follow-up, as well as high levels
of serum hyaluronate were seen (62).
Po s i t ivity for antike ratin antibodies
(63) and aberrant blood polymorpho-
nuclear cell functions (64) were also
found to be associated with radiograph-

ic progression. In analyses of pooled
data from the Helsinki Cohort and the
Jyväskylä Cohort, it was shown that in-
c reased disease activity measured by
the Mallya score (including morn i n g
s t i ff n e s s , p a i n , grip stre n g t h , R i t ch i e
index, hemoglobin, and ESR) at the ba-
seline, and RF positivity at one year
p redicted more seve re ra d i ograp h i c
outcomes in 6 years (65).
The ACR classification criteria (1) for
RA include one imaging criterion: ra-
diographic changes of erosions or peri-
articular osteopenia in the hands and/or
wrists. In addition to radiographs of the
h a n d s / w ri s t s , ra d i ographs of the fe e t
are traditionally taken in RA patients in
Fi n l a n d, as erosions commonly are
seen in the feet before the hands in pa-
tients with early RA. The sensitivity of
the ACR ra d i ographic cri t e rion wa s
examined (66) in the 78 Helsinki Co-
hort patients who had definite or classic
RA according to the 1958 criteria (67).
At baseline, 6% of patients had ero-
sions in the hands only, 23% in the me-
tatarsophalangeal joints (MTPs) only,
and 5% in both the hands and fe e t .
After 2 years, 3% had erosions in the
hands only, and 29% in the MTP joints
only. These observations suggest that
ra d i ographic eva l u ation of the fe e t
should be included in the ACR criteria
for RA (66), particularly as there have
been similar observations in other stud-
ies (45, 68).
There exist conflicting reports concern-
ing the associations of age and the
course and outcomes of early RA (60).
In the Helsinki Cohort, disease activity
at the onset was higher in older versus
yo u n ger patients (> 55 ve rsus < 55
ye a rs). Howeve r, the clinical cours e
and radiographic progression were si-
milar in both age groups over 3 years.
The sawtooth therapy was equally tol-
erated in both of the groups (60).
The effect of treatment was compared
in patients with very early RA who had
symptoms for 4 months or less versus
patients with 4-24 months of symptoms
before initiation of treatment. Patients
with a short duration of symptoms had
more active disease at the onset. Radio-
graphic progression did not differ sig-
nificantly in either group over 3 years
(69).

A total of 102 patients were working at
the time of the diagnosis of RA. The
rate of permanent work disability due
to RA was 6%, 11%, 22%, and 30% at
1, 3, 5, and 7 years, respectively (70).
Twenty-four of 150 patients died over
7-14 years. Mortality did not differ sta-
tistically significantly from the mortali-
ty rates in the Finnish population (71).

The FIN-RACo study
Eighteen Finnish rheumatology clinics
participated in an investigator-initiated
multicenter randomized controlled trial
entitled the Finnish RA Combination
Therapy Trial (FIN-RACo study) (72),
which was initiated in 1993-95 with the
enrollment of 199 patients with early
RA. The patients were assigned ran-
domly to two treatment arms for two
ye a rs : 97 re c e ived a combination of
MTX + SSZ + HCQ + prednisolone,
and 98 re c e ived single drug therapy
with SSZ, which was later substituted
with MTX in 51 patients. 
The primary outcome measure of the
FIN-RACo study was remission, rather
than the 20% improvement in the
A m e rican College of Rheumat o l ogy
Core Data Set (ACR20) or Disease Ac-
t ivity Score (DA S ) , wh i ch are often
used as outcome measures in clinical
trials in patients with RA. Remission
frequencies at 2 years were 37% in the
combination group, and 18% in the sin-
gle-drug group (p=0.003) (72). The fre-
quency of remission in the combination
group was similar in patients with a
s h o rt (0-4 months) and a long (> 4
months) delay in the institution of the
t h e rapy, but major diffe rences we re
found in the single-drug group. 35% of
p atients with a short (0-4 months)
delay in the institution of therapy were
in remission at 2 years, while only 11%
of those with a long (>4 months) delay
were in remission at 2 years in the sin-
g l e - d rug group (p = 0.021) (73). In
addition, it was found that none of the
patients in the combination group had
atlantoaxial subluxations, while 6 sin-
g l e - d rug patients had at l a n t o a x i a l
subluxations at 2 years (74). Prelimi-
n a ry rep o rts concerning 5-year out-
comes confirm the advantages of com-
bination therapy seen after 2 years in
those patients with early RA (75, 76).
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Conclusion
The philosophy of early aggre s s ive
therapy for RA was first articulated in
1978 by Luukkainen et al. (61), who
wrote “... In our opinion gold treatment
ought to be started in the early stages of
R A , b e fo re the development of ero-
sions. We are treating not only the actu-
al inflammation of the joints but also
the quality of the patient’s life for many
decades in the future.” This treatment
approach resulted from clinical rheu-
matology research and clinical care of
patients with rheumatic diseases since
the foundation of the Finnish Heinola
R h e u m atism Fo u n d ation Hospital in
1951, and is continuing over decades in
the Finnish rheumatology community.
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