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ABSTRACT

The first Finnish early rheumatoid
arthritis (RA) cohort was established in
1973-75 at the Rheumatism Foundation
Hospital in Heinola, a hospital for
rheumatic diseases only. Since then
early RA cohorts for the purposes of
longitudinal observation have been
established at the Jyvaskyla Central
Hospital and Helsinki University Hos -
pital. Furthermore, 199 patients with
early RAwere enrolled in a multicenter
randomized controlled study in 1993-
95. The primary observations from
these cohorts are summarized in this
€ssay.

The Rheumatism Foundation
Hospital early RA cohort (the
Heinola Cohort)

In 1973-75, atotal 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
Rheumatism Foundation Hospital in
Heinola. Of these patients 121 (27%)
subsequently met the 1987 ACR classi-
fication criteriafor RA (1) and werein-
cluded in a prospective cohort of pa
tients with early RA (2). At the 8-year
follow-up in 1982, afinal group of 103
rheumatoid factor (RF) positive pa-
tients was formed (33 men and 70
women) (3). The patients were 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-
toms, intra-muscular (im) gold was
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 drugs
(DMARDSs). However, most of the pa-
tients discontinued the DMARDs
which were available at that time dueto
side effects or inefficacy. After 8 years
only 30% of patients were taking im
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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, athough the
treatment strategy was active in the
beginning, long-term benefits were not
great due to discontinuation 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 -
derable information concerning RA
over 25 years of observation. In early
studies of the prognostic factors and
diagnostic criteria of early RA (2, 3, 6,
7), it was recognized that early radio-
graphic destruction, positive rheuma-
toid factor, decreased grip strength,
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 isto suppressthelong-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), asit
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was aso observed that long-term im
gold treatment was associated with
fewer deaths from amyloidosis, and
overall greater survival compared to
those who could not take im gold over
long periods (12).

L ong-term radiographic outcomes have
been a special interest in the Heinola
Cohort. Progression of radiographic
damage was shown to be most rapid
during the first years in RA (13-16).
Kaarela and Kautiainen (17) showed
that progression of radiographic dam-
age does not level, but continues over
20 years,; 36% of patients had a Larsen
score of 3 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
(18, 19), first carpometacarpal joint
(20-22), hands (23-27), feet (28, 29),
hip (30, 31), shoulder (32) including
the acromioclavicular (33, 34) and sub-
acromia joints (35), elbow (36-38) and
glenohumeral 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 3 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 dueto RA
one year after the onset of their disease
(44).

The Jyaskyla Cohort

In 1983-85 and 1988-1989, 135
patients were entered into two early RA
cohorts at Jyvaskyla Central Hospital
(45, 46). The patients were treated
early and actively with available
DMARDs, later termed the “ sawtooth”
strategy (47), and followed prospec-
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 DMARDSs, employment sta-
tus of the patients, and deaths were

recorded.

An initial study of the Jyvaskyla
Cohort, asin other early RA cohortsin
Finland, involved the prediction of ero-
sions. In studies using scintigraphic
methods, al but one of 47 (of 387)
joints that developed erosions at two
years had bone scan activity (*"Tec-
netium methylene-diphosphonate) all
three times over thefirst year of thedis
ease, while repeatedly 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
DMARDSs or combinations with a goal
of remission, including sulfasalazine
(SSz), methotrexate (MTX), im and
per oral gold, azathioprine, DPA, hy-
droxychloroguine (HCQ), cyclosporin-
A, cyclophosphamide, podofyllotoxin
derivatives, and prednisolone. The seri-
a and continual treatment with
DMARDs and combinations was safe.
Inefficacy or loss of efficacy was the
primary reason for discontinuation of
DMARDSs or combinations. No single
DMARD/combination 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 Jyvéaskyla
Cohort patients were compared to the
radiographic scores of the earlier
Heinola Cohort. The major difference
between these cohorts was in the treat-
ments: the Jyvéaskyla Cohort was treat-
ed with various DMARDSs according to
the “sawtooth” strategy, while a decade
earlier the Heinola Cohort patients
were treated with im gold and CQ,
which were discontinued in most
patients due to side effects or ineffica-
cy, as noted above. Radiographic
scores of the Jyvaskyla 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 Jyvaskyla
Cohort at 8 years compared to 26% of
the maximum in the Heinola cohort (4).
Persistent clinical synovitis predicted
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subsequent radiographic destruction
(50), which confirmed the findings in
the Heinola Cohort (8) that joint ero-
sions do not appear randomly but are
preceded by clinically detectable
symptoms and signs of inflammation in
individual joints.

Atlantoaxia subluxations were found
in 14 (14%) patients, associated with
older age at the baseline, greater dis-
ease activity over the first 5 years, and
early erosiveness in the peripheral
joints, similar to findingsin the Helsin-
ki Cohort (see below) (51). Patients
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
periphera joint damage remained <
10% of maximum radiographic dam-
age (52).

The patients’ functional capacity was
well preserved over 13 years. The mean
Headlth Assessment Questionnaire
(HAQ) scorewas 0.55 at 8.5 years, and
0.75 at 13 years, while in severa his-
torical control cohorts with afollow-up
period of 5 years or more the mean
HAQ scores exceeded 1.0 (53).
Despite preservation of functional
capacity, 44% of the 82 patients who
were gainfully employed at the time of
diagnosis became work disabled during
thefirst 10 years of RA. Almost 20% of
these patients became work disabled
during the first 2 years after diagnosis.
These findings were dightly more
favorable than previous observations
concerning work disability in RA
patients, with a work disability rate of
50-60% during the first 10 years of RA
(54).

Twenty-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).

Jyvaskyla Central Hospital RA
Database

Jyvaskyla Central Hospital is the only
rheumatology center in the Central Fin-
land District and serves a popul ation 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
Jyvaskyla Central Hospital since 1993
have been entered into the Jyvaskyla
Central Hospital RA Database, which
was established in 1995. Patient demo-
graphic data, disease characteristics,
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 arandom 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 associa-
ed with a more than 7-fold risk of dis-
ability compared with that in a genera
population (58). Increased disease acti-
vity and pain, rather than structural
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
according to the “sawtooth” strategy
(47), and followed prospectively to
evaluate outcomes of early RA. The
clinical approach was to provide early,
aggressive therapy in order to prevent
joint damage, as first advocated 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, aswell ashigh levels
of serum hyaluronate were seen (62).
Positivity for antikeratin 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
Jyvaskyla Cohort, it was shown that in-
creased disease activity measured by
the Mallya score (including morning
stiffness, pain, grip strength, Ritchie
index, hemoglobin, and ESR) at the ba-
seline, and RF positivity at one year
predicted more severe radiographic
outcomesin 6 years (65).

The ACR classification criteria (1) for
RA include one imaging criterion: ra-
diographic changes of erosions or peri-
articular osteopeniain the hands and/or
wrists. In addition to radiographs of the
hands/wrists, radiographs of the feet
aretraditionally takenin RA patientsin
Finland, as erosions commonly are
seen in the feet before the hands in pa-
tients with early RA. The sensitivity of
the ACR radiographic criterion was
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 feet.
After 2 years, 3% had erosions in the
hands only, and 29% in the MTP joints
only. These observations suggest that
radiographic evaluation of the feet
should be included in the ACR criteria
for RA (66), particularly as there have
been similar observationsin 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
younger patients (> 55 versus < 55
years). However, the clinical course
and radiographic progression were Si-
milar in both age groups over 3 years.
The sawtooth therapy was equaly 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).
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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 wasinitiated in 1993-95 with the
enrollment of 199 patients with early
RA. The patients were assigned ran-
domly to two treatment arms for two
years. 97 received a combination of
MTX + SSZ + HCQ + prednisolone,
and 98 received 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
American College of Rheumatology
Core Data Set (ACR20) or Disease Ac-
tivity Score (DAS), which are often
used as outcome measures in clinica
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-
guency of remission in the combination
group was similar in patients with a
short (0-4 months) and a long (> 4
months) delay in the institution of the
therapy, but major differences were
found in the single-drug group. 35% of
patients with a short (0-4 months)
delay in the institution of therapy were
in remission at 2 years, while only 11%
of those with along (>4 months) delay
were in remission at 2 years in the sin-
gle-drug 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-
gle-drug patients had atlantoaxial
subluxations at 2 years (74). Prelimi-
nary reports 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 aggressive
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
RA, before the development of ero-
sions. We are treating not only the actu-
a inflammation of the joints but also
the quality of the patient’ slife 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
Rheumatism Foundation Hospital in
1951, and is continuing over decadesin
the Finnish rheumatology community.

Acknowledgments

The author would like to acknowledge
Drs Pekka Hannonen, Marjatta Leirisa-
lo-Repo, and Ritva Peltomaa for their
helpful comments.

References

1. ARNETT FC, EDWORTHY SM, BLOCH DA et
al.: The American Rheumatism Association
1987 revised criteria for the classification of
rheumatoid arthritis. Arthritis Rheum 1988;
31: 315-24.

2.NISSILA M, ISOMAKI H, KAARELA K, KIVI-
NIEMI P, MARTIO J, SARNA S: Prognosis of
inflammatory joint diseases. A three-year fol-
low-up study. Scand J Rheumatol 1983; 12:
33-8.

3.KAARELA K: Prognostic factors and diagnos-
tic criteria in early rheumatoid arthritis.
Scand J Rheumatol 1985; 57 (Suppl.) :1-54.

4.SOKKA TM, KAARELA K, MGTTSNEN TT,
HANNONEN PJ: Conventional monotherapy
compared to a “sawtooth” treatment strategy
in the radiographic procession of rheumatoid
arthritis over the first eight years. Clin Exp
Rheumatol 1999; 17: 527-32.

5.JANTTI JK, KAARELA K, BELT EA, KAUTI-
AINEN HJ: Incidence of severe outcome in
rheumatoid arthritis during 20 years. J Rheu-
matol 2002; 29: 688-92.

6.LUUKKAINEN R, KAARELA K, ISOMAKI H,
KIVINIEMI P: Relationship between clinical
synovitis and radiological destructionin rheu-
matoid arthritis. Clin Rheumatol 1983; 2:
223-6.

7.LUUKKAINEN R, KAARELA K, ISOMAKI
H,et al.: The prediction of radiological des-
truction during the early stage of rheumatoid
arthritis. Clin Exp Rheumatol 1983; 1. 295-8.

8.LUUKKAINEN R, KAARELA K, ISOM&KI H:
Relationship between clinical synovitis using
amultivariate analysis. Clin Rheumatol 1983;
2237-40.

9.MUTRU O, LAAKSO M, ISOMAKI H, KOOTA
K: Ten year mortality and causes of death in
patients with rheumatoid arthritis. Br Med J
1985; 290: 1811-3.

10. MYLLYKANGAS-LUOSUJARVI R, AHO K,
KAUTIAINEN H, ISOMAKI H: Shortening of
life span and causes of excess mortality in a
population-based series of subjects with rheu-
matoid arthritis. Clin Exp Rheumatol 1995;
13: 149-53.

11. THTINEN S, KAARELA K, HELIN H, KAUTI-
AINEN H, ISOMAKI H: Amyloidosis - inci-
dence and early risk factors in patients with
rheumatoid arthritis. Scan J Rheumatol 1993,
22: 158-61.

12.LEHTINEN K, ISOMAKI H: Intramuscular
gold therapy is associated with long survival
in patients with rheumatoid arthritis. J Rheu-
matol 1991; 18: 524-9.

13. THOULD AK, SIMON G: Assessment of radi-
ological changes in the hands and feet in
rheumatoid arthritis: their correlation with
prognosis. Ann Rheum Dis 1966; 25: 220-8.

14. BROOK A, CORBETT M: Radiographic chan-
ges in early rheumatoid disease. Ann Rheum
Dis1977; 36: 71-3.

15. SALAFFI F, FERRACCIOLI GF: Progress of
the anatomical damage in rheumatoid hands.
Radiography of the natural course of the dis-
ease or of the course during treatment ? Scand
J Rheumatol 1989; 18: 119-20.

16.FUCHS HA, KAYE JJ, CALLAHAN LF,
NANCE EP, PINCUS T: Evidence of signifi-
cant radiographic damage in rheumatoid
arthritis within the first 2 years of disease. J
Rheumatol 1989; 16: 585-91.

17. KAARELA K, KAUTIAINEN H: Continuous
progression of radiological destruction in se-
ropositive rheumatoid arthritis. J Rheumatol
1997; 24: 1285-7.

18.BELT EA, KAARELA K, KAUPPI MJ: A 20-
year follow-up study of subtalar changes in
rheumatoid arthritis. Scan J Rheumatol 1997;
26: 266-8.

19.BELT EA,KAARELA K,MAENPAA H,KAUP-
Pl MJ, LEHTINEN JT, LEHTO MU: Relation-
ship of ankle joint involvement with subtalar
destruction in patients with rheumatoid arthri-
tis. A 20-year follow-up study. Joint Bone
Spine 2001; 68: 154-7.

20.BELT EA, KAARELA K, LEHTO MU, KAUTI-
AINEN HJ, KAUPPI MJ: Destruction of the
first carpometacarpal joint behaves different-
ly from that of the entire carpusin rheumatoid
arthritis. A 20-year follow-up study. Scan J
Rheumatol 1997; 26: 361-3.

21.BELT E, KAARELA K, LEHTINEN J, KAUTI-
AINEN H, KAUPPI M, LEHTO MU: When
does subluxation of the first carpometacarpal
joint cause swvan-neck deformity of the thumb
in rheumatoid arthritis: a 20-year follow-up
study. Clin Rheumatol 1998; 17: 135-8.

22.BELT EA, LEHTIVUORI J, KAARELA K,
KAUPPI MJ, LEHTINEN JT, LEHTO MU:
Larsen grades in evaluating the first car-
pometacarpal joint. Scand J Rheumatol 1999;
28: 305-7.

23.BELT EA, KAARELA K, LEHTO MUK: Des
truction and reconstruction of hand joints in
rheumatoid arthritis. A 20 year followup stu-
dy. J Rheumatol 1998; 25: 459-61.

24.BELT EA,KAARELA K: Gold and ring finger.
Ann Rheum Dis 1998; 57: 323.

25.YOSHIDA M, BELT EA, KAARELA K, KAUP
Pl MJ, SHIMAMURA T: Prevalence of muti-
lans-like hand deformities in patients with

S-136

seropositive rheumatoid arthritis. A prospec-
tive 20-year study. Scan J Rheumatol 1999;
28: 38-40.

26.BELT EA, KAARELA K, KAUPPl MJ, SAVO-
LAINEN HA, KAUTIAINEN HJ, LEHTO MU:
Assessment of mutilans-like hand deformities
in chronic inflammatory joint diseases. A
radiographic study of 52 patients. Ann Rheum
Dis 1999; 58: 250-2.

27.BELT EA, KAUPPI MJ, KAARELA K, SAVO-
LAINEN HA, KAUTIAINEN HJ, LEHTO MU:
Development rate of mutilans fingers in pa-
tients with rheumatic disease. Clin Exp Rheu-
matol 2000; 18: 601-4.

28.BELT EA, KAARELA K, LEHTO MU: Destruc-
tion and arthroplasties of the metatarsopha-
langeal joints in seropositive rheumatoid arth-
ritis. A 20-year follow-up study. Scan J Rheu-
matol 1998; 27: 194-6.

29.BELT EA, KAARELA K, KAUPPI MJ, LEHTO
MU: Outcome of Keller resection arthroplasty
in the rheumatoid foot. A radiographic fol-
low-up study of 4 to 11 years. Clin Exp Rheu-
matol 1999; 17: 387.

30.LEHTIMAKI MY, KAARELA K, HAMALAI-
NEN MMJ: Incidence of hip involvement and
need for total hip replacement in rheumatoid
arthritis. An eight-year follow-up study.
Scand J Rheumatol 1986; 15: 387-91.

31.PALM TM,KAARELA K,HAKALA MS, KAU-
TIAINEN HJ, KROGER HP, BELt EA: Bone
destruction patterns of the rheumatoid elbow:
a radiographic assessment of 148 elbows at
15 years. Clin Exp Rheumatol 2002; 20:392-
4.

32.LEHTINEN JT, BELT EA, KAUPPI MJ et al.:
Bone destruction, upward migration,and me-
diaisation of rheumatoid shoulder: a 15 year
follow up study. Ann Rheum Dis 2001; 60:
322-6.

33.LEHTINEN JT, LEHTO MUK, KAARELA K,
KAUTIAINEN HJ, BELT EA, KAUPPI MJ: Ra
diographic joint space in rheumatoid acromi-
oclavicular joints: a 15 year prospective fol -
low-up study in 74 patients. Rheumatology
1999; 38: 1104-7.

34.LEHTINEN JT, LEHTO MU, KAARELA K,
BELT EA, KAUTIAINEN HJ, KAUPPI MJ
Acromioclavicular joint subluxation israrein
rheumatoid arthritis. A radiographic 15-year
study. Rev Rhum Engl Ed 1999; 66: 462-6.

35.LEHTINEN JT, BELT EA, LYBACK CO et al.:
Subacromial space in the rheumatoid shoul-
der: a radiographic 15-year follow-up study
of 148 shoulders. J Shoulder Elbow Surg
2000; 9: 183-7.

36.LEHTINEN JT, KAARELA K, IKAVALKO M,
et al.: Incidence of elbow involvement in
rheumatoid arthritis. A 15 year endpoint stu-
dy. J Rheumatol 2001; 28: 70-4.

37.LEHTINEN JT, KAARELA K, KAUPPI MJ, et
al.: Valgus deformity and proximal subluxa-
tion of the rheumatoid elbow: aradiographic
15 year follow up study of 148 elbows. Ann
Rheum Dis 2001; 60: 765-9.

38.LEHTINEN JT, KAARELA K, KAUPPI MJ,
BELT EA, MAENPAA HM, LEHTOMU: Bone
destruction patterns of the rheumatoid elbow:
a radiographic assessment of 148 elbows at
15 years. J Shoulder Elbow Surg 2002; 11:
253-8.

39.LEHTINEN JT, LEHTO MU, KAARELA K,



Early RA in Finland / T. Sokka

KAUTIAINEN HJ, BELT EA, KAUPPI MJ
Radiographic joint space in rheumatoid glen-
ohumeral joints. A 15-year prospective fol-
low-up study in 74 patients. Rheumatology
(Oxford) 2000; 39: 288-92.

40.LEHTINEN JT, KAARELA K, BELT EA, KAU-
TIAINEN HJ, KAUPPI MJ, LEHTO MU: Inci-
dence of glenohumeral joint involvement in
seropositive rheumatoid arthritis. A 15 year
endpoint study. 2000; 27: 347-50.

41. LEHTINEN JT, KAARELA K, BELT EA, KAU-
TIAINEN HJ, KAUPPI MJ, LEHTO MU: Rela-
tion of glenohumeral and acromioclavicular
joint destruction in rheumatoid shoulder. A 15
year follow up study. Ann Rheum Dis 2000;
59: 158-60.

42.NEVA MH, KAARELA K, KAUPPI M: Preva-
lence of radiological changes in the cervical
spine - a cross sectional study after 20 years
from presentation of rheumatoid arthritis. J
Rheumatol 2000; 27: 90-3.

43.NEVA MH, KOTANIEMI A, KAARELA K,
LEHTINEN JT, BELT EA KAUPPI M: Atlanto-
axial disordersin rheumatoid arthritis associ -
ate with the destruction of peripheral and
shoulder joints, and decreased bone mineral
density. Clin Exp Rheumatol 2003; 21: 179-
84.

44, JANTTI J, AHOK, KAARELA K, KAUTIAINEN
H: Work disability in an inception cohort of
patients with seropositive rheumatoid arthri-
tis:A 20 year study. Rheumatology 1999; 38:
1138-41.

45 MOTTONEN TT: Prediction of erosiveness
and rate of development of new erosions in
early rheumatoid arthritis. Ann Rheum Dis
1988; 47: 648-53.

46.HANNONEN P, MOTTONEN T, HAKOLA M,
OKA M. Sulfasalazine in early rheumatoid
arthritis. Arthritis Rheum 1993; 36: 1501-9.

47.FRIES JF: Re-evaluating the therapeutic ap-
proach to rheumatoid arthritis:the “ sawtooth”
strategy. J Rheumatol 1990; 17(Suppl. 22):
12-5.

48. MOTTONEN TT, HANNONEN P, TOIVANEN
J REKONEN A, OKA M: Value of joint scin-
tigraphy in the prediction of erosiveness in
early rheumatoid arthritis. Ann Rheum Dis
1988; 47: 183-9.

49. SOKKA T, HANNONEN P: Utility of disease
modifying antirheumatic drugsin “sawtooth”
strategy. A prospective study of ealy rheuma-
toid arthritis patients up to 15 years. Ann
Rheum Dis 1999; 58: 618-22.

50. SOKKA T, KAUTIAINEN H, MOTTONEN T,
HANNONEN P: Erosions develop rarely in
joints without clinically detectable inflamma-
tion in patients with early rheumatoid arthri-
tis. J Rheumatol 2003. In press.

51. PAIMELA L, LAASONEN L, KANKAANPAA
E,LEIRISALO-REPO M: Progression of cervi -
cal spine changes in patients with early
rheumatoid arthritis. J Rheumatol 1997; 24:

1280-4.

52.NEVA M,ISOMAKI P, HANNONEN P, KAUPPI
M, KRISHNAN E, SOKKA T: Early and exten-
sive erosi veness in peripheral joints predicts
atlantoaxial subluxations in patients with
rheumatoid arthritis. Arthritis Rheum 2003;
48: 1808-13.

53.SOKKA T, MOTTONEN T, HANNONEN P:
Disease-modifying anti-rheumatic drug use
according to the ‘ sawtooth’ treatment strategy
improves the functional outcome in rheuma-
toid arthritis: Results of a long-term follow-
up study with review of the literature. Rheu-
matology 2000; 39: 34-42.

54, SOKKA T, KAUTIAINEN H, MOTTONEN T,
HANNONEN P: Work disability in rheumatoid
arthritis 10 years after the diagnosis. J
Rheumatol 1999; 26: 1681-5.

55.SOKKA T, MOTTONEN T, HANNONEN P:
Mortality in early “sawtooth” treated rheuma-
toid arthritis patients during the first 8-14
years. Scand J Rheumatol 1999; 28: 282-7.

56.KRISHNAN E, SOKKA T, HANNONEN P
Smoking-gender interaction and risk for rheu-
matoid arthritis. Arthritis Res Ther 2003; 5:
R158-62.

57.HELIOVAARA M, AHO K, AROMAA A,
KNEKT P REUNANEN A: Smoking and risk
of rheumatoid arthritis. J Rheumatol 1993;
20: 1830-5.

58. SOKKA T, KRISHNAN E, HAKKINEN A, HAN-
NONEN P: Functional disability in rheumatoid
arthritis patients compared with a community
population in Finland. Arthritis Rheum 2003;
48: 59-63.

59. SOKKA T, KANKAINEN A, HANNONEN P:
Scores for functional disability in patients
with rheumatoid arthritis are correlated at
higher levelswith pain scores than with radio-
graphic scores. Arthritis Rheum 2000; 43:
386-9.

60. PELTOMAA R,LEIRISALO-REPO M,HELVE T,
PAIMELA L: Effect of age on 3 year outcome
in early rheumatoid arthritis. J Rheumatol
2000; 27: 638-43.

61. LUUKKAINEN R, KAJANDER A, ISOM&KI H:
Treatment of rheumatoid arthritis (letter). Br
Med J 1978; 2: 1501.

62. PAIMELA L, PALOSUOT, LEIRISALO-REPO M,
HELVE T, AHO K: Prognostic value of quan-
titative measurement of rheumatoid factor in
early rheumatoid arthritis. Br J Rheumatol
1995; 34: 1146-50.

63. PAIMELA L,GRIPENBERG M,KURKI P, LEIRI-
SALO-REPO M: Antikeratin antibodies: diag-
nostic and prognostic markers for early rheu-
matoid arthritis. Ann Rheum Dis 1992; 51:
743-6.

64. LEIRISALO-REPO M, PAIMELA L, KOSKIMIES
S, REPO H: Functions of polymorphonuclear
leukocytes in early rheumatoid arthritis. In-
flammation 1993; 17: 427-42.

65.MOTTONEN T, PAIMELA L, LEIRISALO-

S-137

REPO M, KAUTIAINEN H, ILONEN J, HAN-
NONEN P: Only high disease activity and
positive rheumatoid factor indicate poor
prognosis in patients with early rheumatoid
arthritis treated with “sawtooth” strategy. Ann
Rheum Dis 1998; 57: 533-9.

66. PAIMELA L: The radiographic criterion in the
1987 revised criteria for rheumatoid arthritis.
Reassessment in a prospective study of early
disease. Arthritis Rheum 1992; 35: 255-8.

67.ROPES MW, BENNETT GA, COBB S, JACOX
RF, JESSAR RA: 1958 revision of diagnostic
criteria for rheumatoid arthritis. Bull Rheum
Dis 1958; 9: 175-6.

68.VAN DER HEIJDE DM, VAN LEEUWEN MA,
VAN RIEL PL, VAN DE PUTTE LB: Radiograph-
ic progression on radiographs of hands and
feet during the first 3 years of rheumatoid
arthritis measured according to Sharp’s
method (Van der Heijde modification). J
Rheumatol 1995; 22: 1792-6.

69. PELTOMAA R, PAIMELA L, HELVE T, LEIRI-
SALO-REPO M. Effect of treatment on the
outcome of very early rheumatoid arthritis.
Scand J Rheumatol 2001; 30: 143-8.

70.PAIMELA L, PELTOMAA R, LEIRISALO-
REPO M: Permanent work disability in pa
tients with early rheumatoid arthritis. Arthri -
tis Rheum 2000; 43: S154.

71.PELTOMAA R, PAIMELA L, KAUTIAINEN H,
LEIRISALO-REPO M: Mortdity in patientswith
rheumatoid arthritis treated actively from the
time of diagnosis. Ann Rheum Dis 2002; 61:
889-94.

72.MOTTONEN 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.

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

74.NEVA MH, KAUPPI M, KAUTIAINEN H, et
al.: Combination drug therapy retards the
development of rheumatoid atlantoxia sub-
luxations. Arthritis Rheum 2000; 43: 2397-
401.

75.KORPELA M, MOTTONEN T, LAASONEN L,
KAUTIAINEN H, HANNONEN P, LEIRISALO-
REPO M: The impact of initial aggressive
drug treatment with DMARDSs on the devel-
opment of joint damage in the long term in
patients with rheumatoid arthritis (RA). The
5-year experience from the FIN-RACo study.
Arthritis Rheum 2001; 44; S153.

76.PUOLAKKA K, KAUTIAINEN H, MOTTONEN
T, et al.: Initid aggressive drug treatment
with DMARDs prevents work disability in
early rheumatoid arthritis. Arthritis Rheum
2002; 46: S375.



