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Abstract
Objectives

To study the outcome in clinical practice of first DMARD and/or corticosteroid (CS) treatment in patients with recent
onset rheumatoid arthritis (RA).

Patients
245 patients with active RA, not previously treated with DMARDs or CS, were randomised to one of two treatment
groups, T1 = 7.5 – 15 mg of prednisolone (PRE) daily for one to three months followed, if needed, by methotrexate
(MTX) in a weekly dose of 5 - 15 mg in addition to the lowest possible dose of PRE or T2 = sulfasalazine (SAL),

supplemented with lowest possible CS dose if needed.

Methods
The EULAR individual response criteria were applied and remission was defined as a final DAS28 < 2.6. Function was
assessed by the HAQ and radiographic progression by Larsen scores. A patient who managed to remain on the allocat-

ed treatment for two years was described as a “completer”.

Results
After 2 years of treatment, 70% of the patients in T1 and 63% in T2 were responders (30% and 33% “good 

responders”, respectively). In T1 29% and in T2 19% were in remission. There was a significant functional improve-
ment in both groups but radiographic progression occurred. The mean decrease in HAQ and increase in the Larsen

score were similar in the two groups. One-third of the patients were non-completers, 19% from T1 and 47% from T2.
Non-completers had, compared with completers, a significantly lower rate of individual response and remission. 

Completers and non-completers had similar functional improvement and similar radiological progression. 

Conclusions
Individual response and remission was reduced in patients who did not complete their first DMARD/CS treatment

option. Treatment failures were significantly more frequent in the sulfasalazine plus optional CS than in the CS plus
optional methotrexate treatment group.
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Introduction
Rheumatoid arthritis (RA) is a poten-
t i a l ly destru c t ive joint disease of
u n k n own cause. The course may be
very varied and reliable predictors of
outcome for use in the individual case
are still largely lacking (1). It is gener-
ally agreed that the early years of the
disease are the most critical as regards
the development of joint destru c t i o n .
Therefore, sustained suppression of the
inflammatory process should be aimed
at as early in the course of the disease
as possible (2). Accordingly, there are
studies indicating a worse outcome if
therapy is delayed (3). 
Even if therapy is instituted early, t h e
results of most clinical trials show that a
s i g n i ficant pro p o rtion of patients either
do not tolerate or do not respond to dis-
ease modifying anti-rheumatic dru g s
(DMARDs) (2). Th e re fo re, in order to
i m p rove outcome combination therapy
with two or more "conve n t i o n a l "
DMARDs or with T N Fα- i n h i b i t o rs
h ave been tri e d. Howeve r, even if the
number of non-re s p o n d e rs may be
d e c reased and intolerance does not seem
to incre a s e, t re atment fa i l u res are still
f requent. The term i n ation rate is high
with the most commonly used conve n-
tional DMARDs, due to toxicity and
i n e ffi c a cy in similar pro p o rtions (4).
F u rt h e rm o re, the risk of deve l o p i n g
re f ra c t o ry disease increases with the
number of DMARDs introduced to a
p a rticular patient and is alre a dy ap p a re n t
after only a few tre atment fa i l u res (5).
Sulfasalazine (SAL) and methotrexate
(MTX) are today the most commonly
used DMARDs (2) and recent studies
have shown a similar efficacy of these
drugs (6). The aims of this open, ran-
domised study of patients with recent
onset RA were to compare the individ-
ual response and remission after two
ye a r ’s tre atment with two diffe re n t
options fre q u e n t ly used in cl i n i c a l
p ractice in Swe d e n , i n cluding SAL,
MTX and corticosteroids (CS) and to
study the number and nature of treat-
ment failures. The patients are recruit-
ed from a long-term observat i o n a l
study on patients with early RA.

The BARFOT study 
“BARFOT” (acronym for “Better Anti

R h e u m atic Fa rm a c OTh e rapy”) is a
multi-centre programme for care and
long-term follow up of patients with
e a rly RA in southern Sweden. Th e
patients belong to five rheumatological
units covering both urban and rural dis-
tricts. As of autumn 2002, about 1800
patients have been included. Participat-
ing rheumat o l ogy units are second
referrals with well developed contact
nets with the primary health care units
in the re fe rral area. All ava i l abl e
patients with a diagnosis of RA accord-
ing to the 1987 revised ACR criteria (7)
a re included provided they are seen
within one year of the fi rst defi n i t e
symptom or sign of synovitis sugges-
tive of RA. A minority of the patients
included at the earliest had a somewhat
l o n ger disease durat i o n , in no case
exceeding two years. The patients are
followed up at predetermined intervals
using a structured protocol with vali-
dated measures of disease activity, joint
d e s t ru c t i o n , function and ove rall health.

The present study
Patients and treatment
D u ring a thre e - year period (Au g u s t
1992 until September 1995), 4 1 1
patients were included in the BARFOT
programme. By the treating physician’s
judgment 359 of these were considered
to be in need of DMARDs and/or CS.
The patients had not previously been
t re ated with such drugs. Th ey we re
considered for participation in an open
trial aiming at assessing the outcome
after two years of two alternative first
t re atment options. 245 of those wh o
were considered suitable for the study
agreed to take part in the trial. The 114
patients not participating were for vari-
ous medical or non-medical re a s o n s
regarded as not suitable or were unwill-
ing to participate.
Each of the 245 patients was allocated
to one of the two treatments, treatment
group 1 or 2 (T1 or T2). Randomisation
was perfo rmed by cl u s t e r. Th u s , i n
some centres (departments) the eligible
patients were given only T2 and in the
other centres only T1 was given. In so
doing neither the participating physi-
cian nor the patient could influence the
treatment given (T1 or T2). 
At the initiation of this study, SAL and
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MTX were the DMARDs of choice in
Sweden. Methotrexate was at that time
still regarded as a drug associated with
a significant risk of serious tox i c i t y.
Therefore, to assess the intensity of the
inflammatory process and if possible
avoid MTX in low active cases, low
dose prednisolone was given initially
and MTX was started only if this treat-
ment failed and the maximal weekly
dose was decided to be 15 mg. Thus,
T1 medication comprised 7.5 – 15 mg
of prednisolone (PRE) daily for one to
three months, with subsequent reduc-
tion to the lowest possible dose.
Optionally, PRE could be supplement-
ed by methotrexate (MTX) in a weekly
dose of 5 - 15 mg. T2 medication com-
prised sulfasalazine (SAL) 2-3 g daily.
In addition, PRE up to 10 mg daily
could be added if needed, with the
intention of a gradual dose reduction. 
A completer was defined as a patient
who, during the two-year observation
period, did not surrender the allocated
treatment schedule because of ineffica-
cy or intolerance. Non-completers were
in most cases offered either some other
DMARD and/or CS and were followed
for two years in the same way as com-
pleters. Change of therapy was based
on the tre ating phy s i c i a n ’s cl i n i c a l
judgement without access to the cur-
rent DAS28 value. NSAIDs and anal-
gesics we re given as re q u i re d. Th e
patients were given physiotherapy and/
or occupational therapy when needed. 
Ethics: The study was judged by the
ethics committee as being well within
the accepted norms of clinical practice. 

Clinical investigations
Depending on the routines of the par-
t i c i p ating centre s , r h e u m atoid fa c t o r
(RF) was measured either by a latex
t e s t , the sheep red cell agg l u t i n at i o n
test or an ELISA test. 
Disease activity was assessed by the
“Disease Activity Score (DAS)” (8), a
validated composite index of inflam-
mation integrating in a continuous vari-
able the ESR, the number of swollen
and the number of tender joints,and the
patient’s assessment of overall disease
activity (“patient global health”) on a
0-100 mm horizontal visual analogue
scale (VAS). For patients assessed early

in the study, their original DAS-values
we re tra n s fo rmed to DAS28 using a fo r-
mula described by van Gestel at al. (9). 
Disability was assessed by the validat-
ed Swedish version (10) of the Health
Assessment Questionnaire (HAQ) (11).
L a rsen scores we re calculated (12)
based on readings of posterior-anterior
radiographs of the hands and forefeet.
The radiographs were examined blind-
ly and indep e n d e n t ly by two tra i n e d
rheumatologists. 

Individual response and remission
A patient was judged as a responder
(“moderate” or “good”) by the EULAR
response criteria for RA (9) provided
the DAS28 had reached a certain level
of change from the study start in rela-
tion to the value attained. A decrease in
DAS28 by more than 1.2 in combina-
tion with an end-point DAS28 of 3.2 or
less defined a good responder. A mod-
e rate responder must either have
decreased by more than 1.2 while hav-
ing attained any DAS28 over 3.2 or
have decreased by less than 1.2 but by
more than 0.6 in combination with an
end-point DAS28 not exceeding 5.1. 
A patient was considered as being in
remission if he/she had a DAS28 less
than 2.6 after two years treatment (13). 

Statistical methods
S t atistics was perfo rmed using the
SPSS software, 11.0. The Mann-Whit-
ney and Kruskal-Wallis tests were used
for between group compari s o n s , t h e
Wilcoxon signed-ranks test for paired

samples and the Chi-square test for dif-
ferences between proportions. The dif-
ferences in mean change in the Larsen
and HAQ scores between groups were
analysed by the independent samples
T-test. Differences between treatment
groups after two years were analysed
a c c o rding to intention to tre at. Life
tables have been constructed for com-
parison of the discontinuing rates of the
treatment groups 

Results
245 patients entered the study; 131 pa-
tients into treatment group 1 (T1) and
114 into treatment group 2 (T2). 221
patients (113 T1 and 108 T2 patients)
remained for analysis since 18 patients
in T1 and 6 in T2 were excluded for
various reasons (Fig. 1).
96% of the patients had radiographs of
the hands and feet taken at baseline.
However, radiographs eligible for cal-
culating Larsen scores were available
in only 74% of the cases at baseline and
in 70% at 2 years. To exclude selection
b i a s , d e m ographic and baseline dat a
were compared between patients with
and without baseline Larsen scores. As
s h own in Table I, no diffe rences in
these respects were detected. 
Nineteen patients had a disease dura-
tion of more than 12 months, between
13 and 18 months in thirteen patients
and between 19 and 24 in six patients.
At fo l l ow-up after two ye a rs these
patients had, compared with the group
of patients with a disease duration of 12
months or less, similar values for the

Fig 1. Flow chart showing the treatments given and the proportion of patients remaining on initial
treatment after two years (completers).
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frequency of remission (p = 0.180) and
individual response (p =  0.095), and
the median HAQ (p = 0.424) and medi-
an Larsen scores (p = 0.299). 
Thirty-five patients were treated with
CS only. At follow-up, this group of
patients had a rate of remission and of
individual response, median HAQ and
Larsen scores similar to the group of
p atients ever tre ated with DMARDs
with or without additional CS (p =
0.184, p = 0.368, p = 0.218 and p =
0.473, respectively).

Demographic and baseline clinical
data (Table II)
At baseline , the patients had a median
age of 54 ye a rs and median disease
duration of six months. Sixty-three per-
cent of the patients were women and
56% had RF. Ninety-two percent of the
patients had a DAS28 above 3.2 indi-
cating a high or moderate disease activ-
ity. The median HAQ score was 0.9 and
the median Larsen score 4.0. 
There were some differences in base-
line ch a ra c t e ristics between gro u p s .
Thus, the median Larsen score and the
frequency of RF-positivity were signif-
icantly higher in T1 than in T2, and

n o n - c o m p l e t e rs had compared with
c o m p l e t e rs signifi c a n t ly higher base-
line median DAS28 and HAQ.

Treatments (Fig.1, Table III).
Treatment group 1: In accordance with
the protocol, prednisolone was started
in all 113 T1 patients and in 67 cases
(59%) MTX was added, in 40 within 3
months from the start. 
91 of the 113 (81%) patients completed
t wo ye a rs therapy while 22 (19%)
abandoned the treatment option (non-
completers) and were given some other
DMARD, which in 10 cases was SAL.
The reasons were drug intolerance in
13 cases, insufficient treatment effect
in 8 and another reason in one case. 
Tre atment group 2: All 108 pat i e n t s
were started on SAL. In addition, 85%
of the patients were also treated with
prednisolone. 
In this group 57 of the 108 (53%) pa-
tients were completers while 51 (47%)
we re non-completers. Fo rt y - s even of
these received some other DMARD, in
33 cases MTX. The reasons for prema-
ture termination were drug intolerance
in 36 cases and insufficient treatment
effect in 15.

Survival analysis
As shown in a life table (Fig. 2) there
was a highly significant difference in
survival times between the two treat-
ments. Terminal events were defined as
withdrawals due to adverse reactions or
inefficacy (Table III).
B ri n ging the T1 and T2 groups into
one, non-completers were found to be
exposed to more months with DMARDs
than completers (median 21 vs. 18
months, p = 0.016) while there was a
non-significant difference as to accu-
mulated prednisolone intake (3600 vs.
3370 mg, p = 0.425).

Outcome (Table IV)
After two years of treatment, the mean
(SD) DAS28 had decreased from 5.10
(1.25) to 3.66 (1.37) (p < 0.0005). The
percentage of patients with a DAS28 of
3.2 or more decreased from 92% to
54% and the pro p o rtion of pat i e n t s
with very high disease activity decreas-
ed from 44% at baseline to only 13% at
the end of the study. 
The proportion of patients in remission
i n c reased from 0.9% at baseline to
21%. Patients in remission had signifi-
c a n t ly lower baseline DAS28 (p <
0.0005) while baseline age, HAQ and
L a rsen scores we re not signifi c a n t ly
different from those in patients without
remission (p = 0.583, 0.672 and 0.058
respectively).
After two years of treatment, a similar
proportion of patients, 70% in T1 and
63% in T2, were classified as respon-
ders (30% and 33% “good responders”,
re s p e c t ive ly). In T1 29% and in T 2
19% were in remission (difference not
s i g n i ficant). Th e re was a signifi c a n t

Table I. Baseline characteristics in patients with and without radiographs eligible for calcu-
lating Larsen scores at two years.

Baseline Larsen No baseline Larsen P-value
(N=163) (N=58)

Age (median, min/max) 53 18/84 57 22/83 0.330
Disease duration (months) (median, min/max) 6 1/24 7 1/23 0.414
% women 61 69 0.265
% with rheumatoid factor 53 63 0.222
DAS28 (median, min/max) 4.9 2.4/8.3 5.0 3.0/10 0.373
HAQ (median, min/max) 0.9 0/2.3 0.9 0/2.7 0.117

Table II. Baseline characteristics of participating patients by treatment groups and completer status.

Treatment group 1 Treatment group 2 ∆ Completers Non-completers ∆
Countº N = 113 N = 108 P-value N = 148 N = 73 P-value

Age# 221 54 47/63 52 43/67 0.945 56 47/67 51 41/62 0.080

Disease duration (months)# 221 6 4/10 7 4/10 0.484 6 4/10 7 4/10 0.338

% women 221 59 67 0.257 59 71 0.072

% with rheumatoid factor 218 71 39 0.0005 60 47 0.062

DAS28 (0-10)# 216 5 4.2/5.9 4.9 4.5/5.8 0.937 4.9 4.2/5.7 5,4 4.6/6.0 0.006

HAQ (0-3)# 210 0.9 0.5/1.38 0.9 0.4/1.4 0.971 0,80 0.4/1.3 1.1 0.6/1.5 0.003

Baseline Larsen score (0-200)# 163 5 1.5/10 3 0/7.5 0.023 4.5 6/10 3 0/7 0.065

ºNumber of patients with valid values; #Median and 25th/75th percentiles given.
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ove rall functional improvement (p <
0.0005) and radiographic progression
(p < 0.0005). The mean change in HAQ
and Larsen scores was similar in the
two groups.
73 of the 221 patients (33%) did not
continue their initial treatment option
t h roughout the fi rst two ye a rs , 1 9 %
from T1 and 47% from T2 (p<0.0005)
( Fi g. 1). After two ye a rs non-com-
pleters had, compared with completers,
a significantly lower rate of individual
response (17% vs. 39% “ good re -
s p o n s e ” , p= 0.006) and remission (14%
vs. 28%, p = 0.030). Completers and
n o n - c o m p l e t e rs showed similar func-

tional improvement while non-com-
pleters tended to have a larger mean
increase in the Larsen scores than com-
pleters (mean change 7.9 vs. 3.9, p =
0.075).

Discussion 
The present study, performed in clini-
cal pra c t i c e, c o m p a red the effect of
prednisolone plus optional MTX with
SAL plus optional pre d n i s o l o n e. A t
treatment start the patients were con-
s i d e red by their physicians to have
active disease, which was supported by
a DAS28 ab ove 3.2 in 92% of the
patients. The overall results after two

years of treatment as regards individual
response and remission were similar to
those of many recent clinical trials of
DMARD mono- or combination thera-
py (e.g. 14-16).
No significant differences between the
treatment groups as regards individual
response, remission, function or radio-
l ogical progression we re detected by
the intention to treat analysis after two
ye a rs of tre atment. This is pro b ably
m o s t ly due to the fact that seve ra l
p atients withdrawing from tre at m e n t
group 2 (T2) and some from treatment
group 1 (T1) we re ch a n ged over to
MTX and SAL, respectively, making
the two treatment groups very similar. 
The dose of MTX, varying between 7.5
and 15 mg we e k ly, m ay today be
regarded as rather low. However, this
need not necessarily be the case, as is
illustrated by a recent controlled study
(17) on MTX using a fixed dose of only
10 mg/week (no folic acid supplemen-
tation) in 50 patients with active rheu-
matoid arthritis and a disease duration
of less than two years. After 24 weeks
all clinical variables reflecting disease
activity including acute phase reactants
were highly significantly improved.
Moreover, there were baseline differ-
ences between the two groups, further
making the detection of differences in
outcome difficult. Thus, T1 had a high-
er baseline median Larsen score and a
higher frequency of rheumatoid factor
p o s i t ivity than T 2 , i n d i c ating more
severe disease in T1. The reason for
this disparity is difficult to understand.
Age, sex distribution and disease dura-
tion were similar in the two groups.
Furthermore, there were no group dif -
fe rences as far as rega rds smoking
habits and physical work load, and the
p atients we re re c ruited from similar
geographic areas with comparable eth-
nicity and environmental factors (data
not shown). 
During the follow-up for two years as
many as 47% of the patients in the SAL
plus optional prednisolone tre at m e n t
group (T2) withdrew and had to change
to another DMARD. This is in agree-
ment with a recent meta-analysis of ter-
m i n ation rates in clinical trials and
observational studies of the most com-
m o n ly used DMARDs (4), wh i ch

Table III. Reasons for premature termination from first treatment option and alternative
DMARDs given.

Treatment group 1 Treatment group 2
22 withdrawals 51 withdrawals

Adverse reactions 13 36
Inefficacy 8 15
Other reason 1
Changed to other DMARD 22 (SAL in 10 cases) 47 (MTX in 33 cases)

Fig 2. The figure shows a comparison of survival curves for the two different treatments. Terminal
events were defined as withdrawals due to adverse reactions or inefficacy (Table III). 



Outcome of two years treatment of early RA / B. Svensson et al.  

332

shows that less than 50% of patients
given sulfasalazine remain on tre at-
ment after two years. Although many
fa c t o rs influence the choice of
D M A R D s , the high number of sul-
fasalazine withdrawals should be taken
into consideration when selecting the
initial DMARD treatment for the indi-
vidual patient. 
Importantly, only 19% of the patients
allocated to the prednisolone plus op-
tional MTX group (T1) withdrew. The
above-mentioned meta-analysis found
that about 60% of patients given MTX
remained on treatment after two years.
In the present study, starting with low
dose cort i c o s t e roids and then add i n g
MTX when needed was rewarded by an
even higher completer rate of 81%.
This tre atment option thus seems
attractive provided the side effects of
c o rt i c o s t e roids can be adequat e ly avo i d-
ed and even more at t ra c t ive should it be
confirmed that corticosteroids do have
a joint protective effect, as has been
recently suggested (18, 19). 
As mentioned, a number of patients do
not tolerate or do not respond to their
fi rst tre atment option and have to
change DMARDs more or less often
(4). Some of these treatment failures
d evelop re f ra c t o ry disease (5) and
should be identified early. It is, howev-
er, not easy to foresee patients who will
become non-responders. In the present
study the group of non-completers had
higher baseline disease activity and
more disability than completers, which
may be an indication of more severe
disease and risk of treatment failure.
H oweve r, other marke rs of less fa -
vo u rable prognosis at baseline like
radiological changes and RF positivity
were similar in these two groups. 

To conclude, this study in clinical prac-
tice of first DMARD/CS treatment of
p atients with recent onset RA has
demonstrated similar rates of response
and remission as in many recent drug
t rials. Response and remission wa s
reduced in patients who did not com-
plete their first DMARD/CS treatment
and treatment failures were significant-
ly more frequent in the SAL plus
optional CS than in the CS plus option-
al MTX treatment group.
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Table IV. Outcome after treatment for two years.

Treatment Treatment Difference Completers Non-completers Difference
group 1 group 2 between groups between groups
N=113 N=108 P-value N=148 N=73 P-value

Good/moderate/no response# 30/40/30% 33/30/37% 0.319 39/29/32% 17/47/36% 0,006
Remission 29% 19% 0.095 28% 14% 0,030
Mean (SD) change in HAQ -0.35 (0.61) -0.38 (0.55) 0.752 0,35(0,57) -0,38 (0,62) 0,727
Mean (SD) change in Larsen scoreº 6.2 (12.2) 4.1 (10.9) 0.298 3,9 (10,9) 7,9 (12,8) 0,075

#According to EULAR individual response criteria; º130 patients had x-rays both at baseline and after 2 years.


