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ABSTRACT
Objective: To determine the most effective treatment
strategy among anticitrullinated protein antibodies
(ACPA)-negative patients with early rheumatoid
arthritis.
Methods: In the BeSt study, 184 ACPA-negative
patients were randomised to: (1) sequential
monotherapy, (2) step-up therapy, (3) initial
combination including prednisone, (4) initial
combination including infliximab. Treatment was
targeted at the disease activity score (DAS) ≤2.4. Early
response and 10-year outcomes were compared
between the four strategy-arms in ACPA-negative
patients.
Results: ACPA-negative patients achieved more short-
term functional improvement from initial combination
therapy than when on monotherapy (at month 3, mean
Health Assessment Questionnaire (HAQ) 0.71 vs 0.98,
p=0.006; at month 6, 0.59 vs 0.87, p=0.004).
Functional ability over time was comparable between
the strategy-arms (p=0.551) with a mean HAQ of 0.6
at year 10 (p=0.580 for comparison across the
strategy-arms). 10-year radiographic progression was
negligible (median 0.5) and comparable between the 4
strategy-arms (p=0.082). At year 10, remission was
achieved by 11/40 (28%), 9/45 (20%), 17/56 (30%)
and 17/43 patients (40%) in strategy-arms 1–4,
respectively (p=0.434). Over time, similar remission
percentages were achieved in all strategy-arms
(p=0.815). 18%, 16%, 20% and 21% in strategy-arms
1 to 4 (p=0.742) were in drug-free remission at year
10, with a median duration of 60 months across the
arms.
Conclusions: Initial combination therapy with
methotrexate, sulfasalazine and prednisone, or
methotrexate and infliximab, is the most effective
treatment strategy for ACPA-negative patients, resulting
in earlier functional improvement than when on initial
methotrexate monotherapy. After 10 years of targeted
treatment, in all strategy-arms favourable clinical
outcomes were achieved and radiographic progression
was limited.

Trial registration number: NTR262, NTR265.

INTRODUCTION
In patients with rheumatoid arthritis (RA),
presence of anti-citrullinated protein anti-
bodies (ACPA) is associated with worse clin-
ical and radiographic outcomes, compared to
ACPA-negative RA.1–6 It has been proposed
that ACPA-negative RA is another disease
entity than ACPA-positive RA7–9 and therefore
requires a different treatment approach.10

Key messages

What is already known about this subject?
▸ It has been suggested that anticitrullinated

protein antibodies (ACPA)-negative patients with
rheumatoid arthritis (RA) would not need inten-
sive treatment because ACPA-negative RA are
less likely to develop joint damage and more
likely to achieve drug-free remission than the
ACPA-positive patients with RA.

What does this study add?
▸ In active ACPA-negative patients with RA we

found that initial combination therapy is the most
effective treatment strategy. It results in earlier
functional improvement than that with initial
monotherapy, without additional adverse events.

▸ After 10 years of targeted treatment there were
no differences between outcomes of the four
different strategy arms and radiographic pro-
gression was low.

How might this impact on clinical practice?
▸ Treatment of all patients with early and active

RA should focus on rapid relief of symptoms,
and there is no reason to weigh the initial treat-
ment choice based on the presence of ACPA.
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However, it is not clear which treatment strategy, in par-
ticular which initial treatment choice, is most effective in
ACPA-negative patients with RA. ACPA-negative patients
have been suggested to not require combination therapy
and not benefit from corticosteroids,10 but respond
better to antitumour necrosis factor α (anti-TNF-α)
agents than ACPA-positive patients.11–13

In the BeSt study, recent-onset active patients with RA
were included and treated without ACPA status being
known. Patients were randomised to one of four
dynamic treatment strategies, all aiming to achieve low
disease activity (disease activity score: DAS≤2.4). In a
previous analysis of the BeSt study, we found that there
were no significant differences in clinical response
between ACPA-negative and ACPA-positive patients.6

Here, we aim to determine in further detail what is the
most effective treatment strategy for ACPA-negative
patients. We investigated which treatment strategy
resulted in the most rapid clinical response, and the
most favourable long-term clinical and radiographic out-
comes for ACPA-negative patients.

PATIENTS AND METHODS
Study design and patients
The BeSt study (Dutch acronym for treatment strat-
egies), a multicentre randomised clinical trial, enrolled
508 patients to compare four dynamic treatment strat-
egies in patients with active (at least 6 inflamed joints
and either a high erythrocyte sedimentation rate (ESR)
or a high patient visual analogue scale (VAS) for disease
activity) recent-onset RA according to the 1987 revised
American College of Rheumatology (ACR) criteria.14

More study details have been previously published.15 16

The medical ethics committees of all the participating
centres approved the study protocol, and all patients
gave written informed consent.
Patients were randomised to: (1) sequential mono-

therapy, (2) step-up combination therapy, (3) initial
combination including prednisone, (4) initial combin-
ation including infliximab. Strategy arm 1 and 2 both
started with methotrexate (MTX) monotherapy. In strat-
egy arm 3, patients started with MTX, sulfasalazine
(SSA) and prednisone and in strategy arm 4, patients
received MTX and infliximab. DAS were measured
every 3 months. Treatment was targeted at low disease
activity (DAS≤2.4). If low disease activity was not
achieved, the next treatment step was taken. In case the
DAS was ≤2.4 for ≥6 months, medication was tapered
to a maintenance dose. If the DAS was then <1.6 for
≥6 months, medication was discontinued. As soon
as DAS was ≥1.6, medication was restarted and
further treatment steps were taken if DAS was >2.4 at a
later visit.
ACPA were determined in a research setting using the

anticyclic citrullinated peptide (anti-CCP2) test for 484
available serum samples that were collected at baseline
and stored; for the remaining 24 patients, no serum

sample was available. ACPA status did not influence
treatment instructions according to the study protocol.
For the current post hoc analysis, results of the four
treatment strategies were compared within
ACPA-negative patients.

Study end points
Primary outcomes were functional ability and radio-
graphic joint damage progression. Functional ability was
measured 3-monthly with the health assessment question-
naire (HAQ, range 0–3).17 Radiographic joint damage
was assessed on radiographs of hands and feet, using the
Sharp van der Heijde score (SHS, range 0–448).18

Radiographs were obtained yearly and were assessed in
one session by two trained readers, blinded for patient
identity, strategy arm and time order. Progression as a
continuous measure was defined as an increase in SHS
between two subsequent time points. Absence of progres-
sion was defined as <0.5 units increase in SHS and pres-
ence as ≥0.5 units increase in SHS.
DAS-remission percentages (defined as DAS<1.619),

drug-free remission (DFR) percentages, toxicity and
treatment response were secondary outcomes in this
study. Toxicity included all reported (serious) adverse
events ((S)AE). Treatment response to initial monother-
apy and initial combination therapy were described for
year 1 and 2 of follow-up. Treatment response was
defined as success or failure from a specific treatment
step. Success was defined as achieving and maintaining a
DAS≤2.4 and failure was defined as a persistent DAS>2.4
or discontinuation of medication due to toxicity.
Early response was defined based on improvement in

functional ability and the percentage of DAS-remission
from 3 months after treatment start up to year
1. Radiographic progression during the first year was
compared among the strategy arms. Long-term effect of
the strategy arms was assessed based on the primary and
secondary outcomes measured every 3 months or (for
radiographic progression) yearly up to year 10.

Statistical analyses
Baseline characteristics and outcomes after 10 years were
compared between the different treatment arms by the
χ2 test, independent t test and analysis of variance, as
appropriate. For the non-Gaussian distributed outcomes,
the Kruskal-Wallis test or Mann-Whitney U test were
used.
HAQ was compared at 3, 6, 9 and 12 months between

the initial monotherapy arms (arm 1 and 2 combined)
and the initial combination therapy arms (arm 3 and 4
combined) with an independent t test. Previous publica-
tions showed that arm 1 and 2 (monotherapy arms) had
a similar response, and also responses in arm 3 and 4
(combination therapy arms) were comparable.15 20

Furthermore, HAQ was longitudinally analysed with
linear mixed models (LMM). Determinants used for all
longitudinal analysis were treatment group, time and its
interaction term. This analysis was performed twice: for
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1 year follow-up (0–1 year) to determine early response,
and for the 10-year follow-up (0–10 year) to determine
long-term outcomes. Generalised linear mixed models
(GLMM) were used to analyse differences in
DAS-remission percentages. Treatment group, time and
its interaction term were entered as determinants. This
analysis was also performed twice: for 0–1 year and for
0–10 year follow-up. The dropout rates were compared
between the different treatment groups using
Kaplan-Meier curves. Responses to the first, second and
third treatment step in strategy arms 1 and 2, expressed
as drug survival, are shown in the Kaplan-Meier curves.
SHS progression during the first year was compared

with a Kruskal-Wallis test. SHS progression over 10 years
was depicted in a cumulative probability plot, stratified
for treatment strategy. SHS progression over time was
analysed using a GLMM with SHS progression as binary
outcome (defined as delta ≥0.5 units per year, yes/no).
Treatment strategy, time and its interaction were entered
as determinants.
On the one hand, the power calculation of the BeSt

study was based on the total study population; we,
however, only include a subpopulation (184 of 508). On
the other hand, we performed multiple comparisons.
These effects indicate that the p values should be inter-
preted in opposite directions. Therefore, we decided to
adjust for neither of the effects.

RESULTS
Baseline characteristics for 184 ACPA-negative patients
(of 508 patients included in the BeSt study) were similar
in the strategy arms. In agreement to the inclusion cri-
teria, disease activity was high (mean±SD DAS 4.6±0.9)
and functional ability considerably impaired (mean±SD
HAQ 1.5±0.7; table 1). During the 10 year follow-up, 71/
184 patients (39%) dropped out of the study, equally dis-
tributed among the strategy arms (p=0.738). 125/184
patients were both ACPA and rheumatoid factor
(RF)-negative. There were also no significant differences
in baseline characteristics between the treatment arms

(see online supplementary table S1), nor in the com-
parison of ACPA-negative with RF-positive patients (data
not shown).

Early response
During the first year, functional ability improved earlier
in patients treated with initial combination therapy
(arms 3 and 4) than in patients treated with initial
monotherapy (arms 1 and 2; figure 1A). After
3 months, mean (SD) HAQ was 0.98 (0.63) in the
monotherapy arms vs 0.71 (0.64) (p=0.006) in the com-
bination therapy arms, and after 6 months, these were
0.87 (0.68) versus 0.59 (0.57) (p=0.004). In the mono-
therapy arms, 64% of patients had a HAQ improvement
>0.22 points (minimal important difference 21) after
3 months and 68% after 6 months, compared to 81%
of patients and 82%, respectively, in the combination
therapy arms (p=0.012 at 3 months and p=0.026 at
6 months). Probably as a result of continued DAS≤2.4
targeted treatment adjustments, from 9 months of
follow-up onwards, no differences in functional ability
were found between the strategy arms. At 9 months,
mean (SD) HAQ was 0.81 (0.71) in the monotherapy
arms and 0.63 (0.57) in the combination therapy arms
(p=0.067), and at year 1, these numbers were 0.69
(0.69) and 0.57 (0.54) (p=0.195), respectively. In
‘double negative’ (ACPA-negative and RF-negative)
patients early decrease in HAQ was seen in all the strat-
egy arms and was significantly different between mono-
therapy arms and combination therapy arms at
3 months (p=0.024; see online supplementary table
S2). When the monotherapy arms and combination
therapy arms were combined, HAQ improved earlier in
patients treated with combination therapy at 3 and
6 months (p=0.003 and p=0.010, respectively (see
online supplementary table S3).
In the longitudinal analysis, over the first year of

follow-up, level of functioning was similar between the
four strategy arms (p=0.236). For ‘double negative’
patients, similar results were obtained (data not shown).

Table 1 Baseline characteristics

Sequential

monotherapy Step-up therapy

Initial combination

with prednisone

Initial combination

with infliximab

N=40 N=45 N=56 N=43

Age (years), mean±SD 56±15 53±15 57±13 53±16

Female, n (%) 30 (75) 36 (80) 38 (68) 32 (74)

Symptom duration (weeks), median (IQR) 19 (12–41) 30 (16–52) 22 (11–41) 19 (13–31)

DAS, mean±SD 4.6±0.9 4.7±0.8 4.5±0.8 4.6±1.0

HAQ, mean±SD 1.5±0.7 1.4±0.5 1.5±0.6 1.5±0.8

RF positive, n (%) 12 (30) 12 (27) 22 (39) 13 (30)

Erosive disease, n (%) 27 (68) 28 (62) 36 (64) 28 (65)

Smoker, n (%) 14 (35) 11 (24) 16 (29) 10 (23)

Erosive disease: >0.5 erosion score on radiographs of hands and feet based on the Sharp van der Heijde score. Radiographs were assessed
by two independent readers, and the mean score of both readers was used.
DAS, disease activity score; HAQ, health assessment questionnaire (scale 0–3); RF, IgM rheumatoid factor.
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During the first year, higher percentages of
DAS-remission (DAS<1.6) were found in strategy arms 3
and 4 than in strategy arms 1 and 2, but these were not
significantly different (figure 1B): after 3 months, 5% in
the monotherapy arms compared to 11% in the combin-
ation therapy arms achieved DAS-remission (p=0.119);
after 6 months, 17% versus 25% (p=0.161); after
9 months, 18% versus 27% (p=0.116); and after 1 year,
27% versus 29% (p=0.833). Over the first year, no differ-
ences were found between the four strategy arms
(p=0.472). There was no difference in CDAI remission
(≤2.8) between the strategy arms during the first year
(data not shown).
Radiographic progression during year 1 was low as

expected, with median (IQR) progression scores of 0
(0–0), 0 (0–1), 0 (0–1) and 0 (0–0.5) in strategy arms
1–4, respectively (p=0.259).

Long-term outcomes
At year 10, mean (SD) DAS has decreased from 4.6
(0.9) at baseline to 1.6 (0.8), and HAQ from 1.5 (0.7) to
0.6 (0.6; more details in table 2). Over the 10-year
follow-up, no differences in clinical outcomes were
found. Functional ability was similar among the four
strategy arms (p=0.551; figure 1A). The same was true
for DAS-remission percentages (p=0.851; figure 1B).
Similar results were obtained for double negative
patients (data not shown). There was no difference in
CDAI, DAS and HAQ during 10 years follow-up for
patients who were treated with steroids from the begin-
ning (arm 3) versus patients who were not treated with
steroids from the beginning (arm1, 2 and 4) (data not
shown).
During 10 years, DFR was achieved by 16/40 (40%),

15/45 (33%), 20/56 (36%) and 21/43 patients (49%)

Figure 1 (A) Functional ability, (B) DAS-remission percentages and (C) probability plot of radiographic joint damage

progression from baseline to year 10 (completer analysis). (B) DAS-remission was defined as disease activity score (DAS)

<1.6.19 Percentages reflect the number of patients in DAS-remission as part of the completers. More patients missed the visits

before the yearly visits at year 5 and 10, because they were running behind on their schedule. Low attendance makes the

DAS-remission percentages at these visits difficult to interpret. Mean disease activity did not show this decrease (data not

shown). (C) Patients in strategy arms 1 and 4 had numerically less progression compared to strategy arms 2 and 3, statistically

not significant (p=0.639). In strategy arms 1 and 4, patients with progression (defined as ≥0.5 SHS) had moderate disease

activity during early visits (mean DAS±SD 2.99±1.14 at 3 months and 2.45±1.13 at 6 months) and 46% were rheumatoid factor

(RF) positive. In strategy arms 2 and 3, patients with progression (defined as ≥0.5 SHS) had also moderate disease activity at

early visits (mean DAS±SD 2.99±1.16 at 3 months and 2.46±1.14 at 6 months) and 42% were RF-positive. HAQ, health

assessment questionnaire (range 0–3); SHS, Sharp van der Heijde score.
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in strategy arms 1 to 4, respectively (p=0.453). In 5/16,
4/15, 6/20 and 7/21 patients in strategy arms 1 to 4,
respectively (p=0.993), DFR was lost during follow-up.
Of these patients 4/5, 3/4, 2/6 and 3/7 patients in strat-
egy arms 1 to 4, respectively (p=0.704), achieved clinical
DAS-remission again, with a median (IQR) of 1.0 (0.3–
3.5) since loss of DFR. Only 1 patient in strategy arm 3
and 2 patients in strategy arm 4 achieved DFR after
restart of medication. Table 2 shows DFR percentages at
year 10.
Median (IQR) total SHS progression after 10 years of

targeted treatment was low and similar between the four
treatment groups in the study completers (p=0.639;
table 2). Figure 1C shows the cumulative probability of
SHS progression per strategy arm in ACPA-negative
patients who completed follow-up. Over time, based on
a generalised linear mixed model that takes into
account all included patients, no difference in SHS pro-
gression (defined as delta ≥0.5 units per year) was
found between the randomisation strategy arms: with
strategy arm 1 as reference, ORs (95% CI) were 1.98
(0.60 to 6.47) for arm 2, 2.89 (0.96 to 8.72) for arm 3
and 1.66 (0.50 to 5.47) for arm 4 (p=0.082).

Response to initial monotherapy
Response to initial monotherapy in strategy arms 1 and
2 was explored during year 1 and 2. Eighteen out of 84
patients (21%) achieved the treatment target of low
disease activity after 3 months, but 64/84 patients (76%)
failed to respond to initial MTX monotherapy (and had
to increase MTX dose according to the study protocol).
Two patients stopped MTX because of an AE (nausea
and headache; figure 2A). At 6 months, 39/84 patients
(46%) achieved a DAS≤2.4 on MTX monotherapy.
Thirty-six patients failed due to a DAS>2.4 (despite
MTX dose increase at 3 months) and two patients failed
due to an AE (not specified).

The second treatment step was taken in 46/84
patients: switching to (in strategy arm 1) or adding (in
strategy arm 2) SSA. In 9/46 patients (20%), a DAS≤2.4
was achieved by this step (figure 2B). Failure on SSA
therapy occurred in 33/46 patients because of a
DAS>2.4, and in 4/46 patients because of an AE (skin/
mucous, infection, nausea and malaise).
In total, 35/84 patients continued to the third treat-

ment step during 2 years of follow-up: switching to leflu-
nomide monotherapy (in strategy arm 1) or adding
hydroxychloroquine to MTX and SSA (in strategy arm
2). In 9/35 patients (26%), a DAS≤2.4 was achieved
(figure 2C). During 2 years of follow-up, 21/35 patients
(60%) continued to the next treatment step due to a
DAS>2.4. Five patients failed due to an AE (3 times
gastrointestinal, malaise and skin/mucous).
DAS-components that contributed to failure due to
DAS>2.4 per treatment step are shown in online
supplementary table S4.
After 1 year, 7/40 patients (18%) in strategy arm 1

continued to combination therapy (MTX and inflixi-
mab). During year 2, two additional patients continued
to combination therapy. In strategy arm 2, 24/45
patients (53%) used combination therapy (MTX and
SSA, step 3 in the study protocol) at the end of year
1. During year 2, only one more patient failed on mono-
therapy and continued to combination therapy. The dif-
ference in percentages of patients in combination
therapy between strategy arms 1 and 2 can be explained
by the design of the protocol: in strategy arm 1, the first
option to receive combination therapy was the 3rd step
after initial MTX treatment, while it was already the 2nd
step in strategy arm 2.

Response to initial combination therapy
By the end of year 1, in strategy arm 3 (MTX, SSA and
prednisone) 18/56 patients (32%) had tapered combin-
ation therapy to monotherapy of which three restarted

Table 2 Clinical and radiographic outcomes in the different strategy arms at year 10

Sequential

monotherapy Step-up therapy

Initial combination

with prednisone

Initial combination

with infliximab

p ValueN=40 N=45 N=56 N=43

Drop-out, n (%) 14 (35) 20 (44) 21 (38) 16 (37) 0.738

DAS, mean±SD 1.7±0.9 1.8±0.8 1.6±0.8 1.4±0.8 0.431

HAQ, mean±SD 0.5±0.5 0.7±0.7 0.5±0.5 0.5±0.5 0.580

DAS-remission, n (%) 11 (28) 9 (20) 17 (30) 17 (40) 0.434

Drug-free remission, n (%) 7 (18) 7 (16) 11 (20) 9 (21) 0.742

On initial treatment step, n (%) 10 (25) 7 (16) 18 (32) 15 (35) 0.161

Use of infliximab, n (%) 3 (8) 3 (7) 4 (7) 4 (9) 0.978

Use of prednisone, n (%) 0 (0) 0 (0) 3 (5) 2 (5) 0.226

SHS progression, year 0–10

Median (IQR)

0.3 (0–1.4) 0 (0–6.3) 1.0 (0–5.3) 0 (0–1.3) 0.639

SHS progression ≥5 units, n (%) 1 (3) 5 (11) 8 (14) 3 (7) 0.132

SHS progression ≥10 units, n (%) 1 (3) 3 (7) 5 (9) 1 (2) 0.324

DAS, disease activity score; HAQ, health assessment questionnaire (scale 0–3); SHS, Sharp van der Heijde score.
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with MTX during the second year. In strategy arm 4, 17/
43 patients (40%) had discontinued infliximab. One of
them restarted infliximab during the second year. For
more detailed treatment responses to initial combin-
ation therapy during 2-year follow-up (strategy arms 3
and 4) flow charts are shown in the online
supplementary figures S1 and S2.

Toxicity
During 10 years of follow-up, in total 1265 AEs were
reported in 36/40, 39/45, 55/56 and 41/43 patients in
strategy arms 1–4, respectively (p=0.113). The most
common AE in all groups were upper airway infections,
elevated liver enzymes, nausea and other gastrointestinal
symptoms. SAE were reported in 25/40, 29/45, 27/56
and 22/43 patients in strategy arms 1 to 4, respectively

(p=0.300; table 3). Ten patients died during the study;
one in strategy arm 1, four in strategy arm 2, one in strat-
egy arm 3 and four in strategy arm 4 (p=0.220) (details
in table 3). (S)AE during year 1, when most patients in
strategy arms 3 and 4 were still on combination therapy,
are reported in table 3.

DISCUSSION
Previous literature suggests that ACPA-negative and
ACPA-positive patients with RA may represent two differ-
ent disease entities, which may require different treat-
ment strategies.7–10 On one hand, as ACPA-negative
patients are less likely to develop joint damage and
more likely to achieve DFR,2 5 6 22 they may not need
intensive treatment. On the other hand, with similar

Figure 2 Kaplan-Meier Curves showing drug survival in strategy arms 1 and 2. (A) Initial methotrexate monotherapy, n=84;

(B) Switching to sulfasalazine monotherapy in strategy arm 1, adding sulfasalazine to methotrexate in strategy arm 2, n=46;

(C) Switching to leflunomide monotherapy in strategy arm 1, adding hydroxychloroquine to methotrexate and sulpsalazine in

strategy arm 2, n=35. Discontinuation of drugs is due to insufficient response, toxicity or other reasons. The lines indicate the

percentage of patients in strategy arms 1 and 2 who are treated according to the concerned treatment step.

Table 3 Number of reported adverse events and serious adverse events

Sequential

monotherapy

Step-up combination

therapy

Initial

combination

with prednisone

Initial

combination

with infliximab p Value

N=40 N=45 N=56 N=43

0–1 year follow-up

AE, n* 31 51 41 34 0.414

SAE, n* 3 3 6 1 0.400

0–10 year follow-up

Total AE, n* 293 292 368 312 0.872

Patients with AE, n (%) 36 39 55 41 0.113

Total SAE, n* 50 33 60 43 0.183

Patients with SAE,

n (%)

25 (63) 19 (42) 27 (48) 22 (51) 0.300

Patients with serious

infection, n (%)

9 (23) 5 (11) 5 (9) 3 (7) 0.124

Patients with malignancy,

n (%)

3 (8) 2 (4) 8 (14) 6 (14) 0.310

Deceased, n† 1 4 1 4 0.220

*More events per patient possible.
†Causes of death, group 1: 1 ischaemic colon after complicated diverticulitis surgery; group 2: 1 lung carcinoma, 1 stomach cancer, 2
unknown; group 3: 1 lung carcinoma; group 4: 1 oesophagus carcinoma, 1 cardiac arrest, 1 lung carcinoma, 1 unknown.
AE, adverse event; SAE, serious adverse event.
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disease activity, functional disability is not related to
ACPA status6 23 and to alleviate symptoms rapidly, the
initial treatment choice is important. Roughly 50% of
active patients with RA fail to achieve low disease activity
within 6 months on methotrexate monotherapy.24 In RA
(2010 criteria) and patients with UA in the PROMPT
study, we showed that methotrexate was as effective as
placebo in ACPA-negative patients.25 To establish the
best initial treatment strategy in ACPA-negative patients
with RA, we performed the current analysis in the BeSt
study. Based on our results, all four strategy arms starting
with either monotherapy or combination therapy have a
comparable long-term effectiveness, with the only differ-
ence that an earlier functional improvement was
achieved following initial combination therapy with the
option to taper to monotherapy. Radiographic progres-
sion was generally low as expected in ACPA-negative
patients and after 10 years of targeted treatment,
without difference between the strategy arms.
These results expand on our previous report that com-

pared clinical response between ACPA-positive and
ACPA-negative patients in the BeSt study.6 Initial com-
bination therapy appears to result in earlier clinical
response in both groups of patients, and during subse-
quent treatment adjustments targeted at low disease
activity (DAS≤2.4), clinical outcomes are roughly similar
from month 9 of follow-up onwards. In this analysis, we
showed that also ACPA-negative patients benefit from
initial combination therapy, with a better functional
ability at 3 and 6 months follow-up compared to patients
treated with initial methotrexate monotherapy. This was
also seen in seronegative (ACPA-negative and
RF-negative) patients. This indicates that RF does not
seem to predict treatment response. In ACPA-positive
and ACPA-negative patients, treatment choices depend
on positive effects that one aims to achieve, in relation
to the possible negative effects. If treatment aims mainly
at preventing long-term debilitating joint damage, one
may argue that ACPA-negative patients require less inten-
sive treatment and maybe a less stringent treatment
target than the ACPA-positive patients. Likewise,
ACPA-positive patients may require more intensive treat-
ment and possibly a more stringent treatment target. If
rapid relief of symptoms is the aim of initiating treat-
ment, then initial combination therapy has the highest
success rate. In the BeSt study, all patients were selected
on having active RA, with ≥6/66 swollen and ≥6/68
painful joints and either an ESR>28 mm/h or a high
VAS (≥20 mm) of global health. At baseline,
ACPA-negative patients had an even slightly higher DAS
and more severe functional disability than ACPA-positive
patients.6 Compared to the 1987 criteria used in the
BeSt study, the 2010 criteria instigate that primarily
ACPA-negative patients with high tender and swollen
joint counts will be classified as having RA.
Rapid symptom relief, associated with less work disabil-

ity26 is an important treatment target. We have shown
that only a minority of ACPA-negative patients respond

to MTX monotherapy (despite a dose increase after 3
months), and that in case of failure, the response to SSA
is even poorer. DAS components revealed a substantial
inflammatory element in these failing patients. In con-
trast, a rapid decrease in disease activity is observed fol-
lowing initial combination therapy, with accompanied
improvement in functional ability. These results point
towards the favourable effects of initial combination
therapy in patients with ACPA-negative RA. Registration
of AEs and SAEs during the BeSt study did not show
more toxicity in the initial combination strategy arms
compared to the initial monotherapy arms.16 This may
be related to the fact that after a rapid improvement,
tapering and discontinuation was often possible. The
earliest possibility to taper prednisone in strategy arm 3
(at week 28) was possible in 66% of patients and 32%
subsequently tapered to SSA monotherapy. In strategy
arm 4, discontinuation of infliximab to MTX monother-
apy (by protocol possible first at month 9) occurred in
33% of patients and after 12 months, in 40%. To meet
concerns on possible adverse effects of high-dose corti-
costeroids, although not objectified in this trial, more
recent studies have shown that the initial dose of pred-
nisone need not be as high as that used in the COBRA
trial27 and subsequently in the BeSt study to achieve
similar rapid suppression of disease activity.28–30

Given the fact that our data are derived from a subpo-
pulation of the BeSt trial, there are several caveats. First,
in the smaller ACPA-negative population, in relation to
the power calculations carried out for the complete BeSt
population, we may not have had sufficient power to
detect differences between the treatment arms. To partly
overcome this, we combined the results of arms 1 and 2,
which used the same medication for the first 6 months
of the trial, and results of arms 3 and 4. Although small
numbers and lack of power may have resulted in under-
estimation of any differences between the treatment
strategies, the significant differences between the 3 and
6 months efficacy of initial monotherapy and initial com-
bination therapy remain. Second, the BeSt study only
included patients with a high disease activity, including
at least 6/66 swollen and 6/68 painful joints and either
a high ESR or a high patient VAS for disease activity.
Thus, it is unclear whether our conclusions would apply
for ACPA-negative patients with less active disease. If
symptoms are mild and functional impairment slight,
patients may want to risk a delay in improvement to
avoid combination therapy.
In conclusion, for ACPA-negative patients with RA,

initial combination therapy with methotrexate and
either sulfasalazine plus prednisone, or infliximab is the
most effective treatment strategy. It results in early func-
tional improvement, without additional AEs, compared
to initial methotrexate monotherapy. We suggest that
treatment of all patients with early and active RA should
focus on rapid relief of symptoms, and that there is no
reason to weigh the initial treatment choice based on
the presence of ACPA.
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