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Abstract

Objectives: To assess disease outcomes after 20 and 12 years of patients with RA or undifferentiated arthritis (UA), treated-to-target in the
BeSt and IMPROVED trials.

Methods: In BeSt (inclusion 2000-02, duration 10years), 508 patients with early RA were randomized to: 1. sequential monotherapy, 2. step-
up combination therapy, 3. initial csDMARD combination therapy, 4. initial bDMARD/csDMARD combination therapy. The treatment target was
low disease activity (DAS <2.4).

In IMPROVED (inclusion 2007-10, duration 5years), 610 patients with early RA/UA started MTX with prednisone bridging. The treatment target
was remission (DAS < 1.6). Patients not in early remission were randomized to 1. csDMARD combination therapy or 2. bDMARD/csDMARD
combination therapy.

Between 2019 and 22, these patients were invited for long-term follow-up.

Results: One-hundred-fifty-three ex-Best and 282 ex-IMPROVED patients participated in the follow-up study after a median of 12 and 20 years
since the study started.

In ex-BeSt and ex-IMPROVED patients, the rate of low disease activity was 91%, and 68% were in DAS remission. Median SHS was 14.0 in ex-
BeSt (IQR 6.0-32.5; progression since end BeSt 6.0, IQR 2.0-12.5) and 8 in ex-IMPROVED participants (IQR 3-16; progression since end
IMPROVED 4, 1QR 2-9). Mean HAQ was 0.8 +0.6 in ex-BeSt (change since end BeSt: 0.3 +0.5) and 0.6 £ 0.6 in ex-IMPROVED participants
(change since end IMPROVED: 0.06 + 0.5).

Conclusion: At 12/20years after treatment started, the majority of RA and UA patients who had been treated to target low DAS or DAS remission
were in DAS remission and had limited functional disability. Radiographic damage progression was mild although not completely suppressed.

Keywords: rheumatoid arthritis, long-term follow-up, treat-to-target therapy.

Rheumatology key messages

* Ina 12/20-year follow-up investigation, most patients with rheumatoid arthritis who had been treated-to-target were in clinical remission
¢ Relatively mild radiographic joint damage progression had occurred since the end of the trial phase of the studies

* Functional ability was relatively well preserved in the long-term, but was worse than in the general population

Introduction and limited radiographic damage [7]. After 5years in the

With the introduction of early treat-to-target strategies, clini-
cal outcomes in people with RA significantly improved [1, 2].
In trials, functional outcomes and quality of life improved
when a strict treat-to-target regimen was used [3, 4].
Radiographic damage was also shown to be limited with
early treat-to-target therapy [5, 6]. In the BeSt study, after
10 years, most patients with early RA who were treated with
a treatment target of DAS <2.4 had little functional disability

IMPROVED study, in which a stricter treatment target of
drug-free remission (DAS < 1.6) was aimed, patients with RA
and undifferentiated arthritis (UA) showed almost no radio-
graphic damage and almost normal functional ability [8].
From the end of both studies, patients were followed up
according to routine care. We recalled all patients for a long-
term follow-up visit, with the aim to describe long-term clini-
cal and radiological outcomes, 20 years after treatment start
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in BeSt (10 years since the end of the study) and 12 years after
treatment start in IMPROVED (7 years since the end of the
study). We hypothesized that the benefits of treat-to-target
strategies had persisted in the long-term.

Methods
Patients

Between 2019 and 2022, patients from the treat-to-target
BeSt and IMPROVED clinical trials were invited for a long-
term follow-up visit (RECALL study) after a mean of 20 and
12 years respectively. Study information is provided in
Table 1, Supplementary Table S1 and Supplementary Fig. S1,
available at Rbheumatology online and has been described
previously [7-9]. After respectively 10 and 5 years of inter-
vention, patients were treated according to daily practice.

To avoid sending invitations to deceased persons, death
records were requested at the CBG (Centraal Bureau voor
Genealogie) centre for family history. Additionally, to calcu-
late the percentage of participation among non-deceased, vi-
tal status was assessed based on data from Statistics
Netherlands (CBS). Results from comprehensive mortality
analyses will be reported separately.

The RECALL study was approved by the Medical Ethics
Committee (Commissie Medische Ethiek, P18.170). All par-
ticipants gave written informed consent.

Outcomes

The primary outcomes were radiographic damage and func-
tional ability. Radiographic damage was assessed with the
Sharp-Van der Heijde score (SHS) based on radiographs of
hands and feet at three time points: BeSt/IMPROVED base-
line, BeSt/IMPROVED last visit and RECALL study visit.
The SHS was only calculated if radiographs of both hands
and both feet were available. One reader, who was unaware

Table 1. Description of study details of BeSt and IMPROVED
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of patient identity, original treatment allocation and clinical
outcomes, assessed the radiographs in chronological order
(intrareader coefficient 0.98).

Functional ability was assessed with the health assessment
questionnaire (HAQ, range 0-3) [10].

Disease activity, percentage in (drug-free) remission and
health-related quality of life were secondary outcomes.
Disease activity was measured with the three-component
DAS (including number of swollen joints and tender joints
and erythrocyte sedimentation rate (ESR), without patient
global assessment because this was not assessed within one
month after the follow-up visit in 39%). Remission was de-
fined as DAS-remission (DAS < 1.6) [11]. The duration of re-
mission was unknown. Medication use was self-reported.

Health-related quality of life was measured with the Short
Form 36 (SF-36). We reported two summary component
scores: physical health (PCS) and mental health (MCS), with
scores ranging from 0 to 100 and higher scores indicating
better health. The scores were standardized to a mean of 50
and SD of 10 in the age- and sex-matched Dutch reference
population [12].

Statistical analyses
Mean/median SHS as well as the percentage of patients with
detectable radiographic damage (SHS > 1) and the percentage
of patients with SHS > 30 (an arbitrarily chosen cut-off for
considerable damage, corresponding with >2/3 of the joints
with any detectable damage) was described. SHS at long-term
follow-up was compared between treatment arms with a gen-
eralized linear model (GLM). If characteristics of BeSt/
IMPROVED patients who participated in the follow-up
study were not equally distributed between the treatment
arms, the model was adjusted for these characteristics.

For BeSt, arm 4 (MTX/infliximab combination) was used
as the reference category. Progression from end of the study

BeSt

IMPROVED

Patient population Early RA (ACR 1987 criteria)

Inclusion period 2000-02
Treatment target

Treatment strategy

methotrexate (MTX),

2. step-up combination therapy starting

with MTX,

3. Initial combination therapy starting with
MTX, sulfasalazine and prednisone (with a

tapering scheme) or

4. initial combination therapy starting with

MTX and infliximab.

Subsequent treatment steps in case of
DAS > 2.4: Supplementary Table S1, avail-

able at Rheumatology online

Tapering strategy

DAS <2.4, assessed every three months
Randomization at baseline between:
1. sequential monotherapy starting with

Tapering in case of DAS < 2.4 for >6 months,

Early RA (ACR/EULAR 2010 criteria) or UA
(not meeting 2010 criteria)

2007-10

DAS < 1.6, assessed every four months

Step 1: induction therapy with MTX with
prednisone (tapered to low dose)

Step 2: after 4 months, patients who were
not in early remission (DAS < 1.6) were
randomized between:

1. Addition of sulfasalazine and
hydroxychloroquine,

2. Switching to MTX and adalimumab.

Patients who achieved early remission, but
subsequently flared (DAS > 1.6), and had
insufficient effect of reintroduction of pred-
nisone, were also randomized between
c¢sDMARD combination therapy and adali-
mumab/MTX combination therapy.

Subsequent treatment steps in case of
DAS>=1.6: Supplementary Fig. S1, avail-
able at Rheumatology online

Tapering to stop as soon as DAS < 1.6

next, in case of persistent DAS remission on
low maintenance dose, stop the last remain-

ing DMARD

Duration of trial period 10years

S years
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was calculated from the last available study visit (BeSt: me-
dian 10 years, IMPROVED: median 5 years).

For IMPROVED, treatment arm 1 was compared with arm
2. Additionally, SHS was compared between patients who
had or had not achieved early remission (at 4 months). This
model was adjusted for potential confounders, based on pre-
vious research and clinical reasoning (baseline DAS, ACPA,
BMI, sex, RA/UA diagnosis) [10, 13].

To assess radiographic progression since the BeSt/
IMPROVED baseline, these models were additionally ad-
justed for baseline SHS.

HAQ was compared between treatment arms with a linear
model, adjusted for baseline characteristics if necessary.
IMPROVED patients with and without early remission were
compared with a model adjusted for possible confounders
(baseline DAS, ACPA, BMI, sex, RA/UA diagnosis) [14, 15].

The percentage of patients in remission was also compared
between treatment arms with a GLM with a logit link func-
tion, if necessary adjusted for baseline differences between
treatment arms. For the comparison between IMPROVED
patients with and without early remission, the model was ad-
justed for possible confounders (baseline DAS, ACPA, sex,
RA/UA diagnosis) [16].

At the follow-up visit, SHS was missing in 1.8%, DAS in
1.1% and HAQ in 5.5%. No methods to address missing
data were used.

Results
BeSt

Of the 339 BeSt patients who were alive at the moment of in-
vitation to the RECALL visit, 153 (45%) participated. They
were on average 5 years younger than the 186 patients who
did not attend follow-up (Table 2). The mean age of
RECALL participants at follow-up was 66 = 11 years. Slightly
more patients who had originally been randomized to arm 4
(initial combination therapy with infliximab) participated in
the RECALL study, compared with the other treatment arms
(56% vs 39-45%). DAS at the last BeSt study visit was not
different between participants and non-participants.
Although in the original BeSt population, this was not the
case due to randomization, ACPA positivity and DAS at the
BeSt baseline were statistically significantly different between
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RECALL participants of the different treatment arms
(Supplementary Table S2, available at Rbheumatology online).

At the mean 20-year follow-up, 141/152 (93%) patients
with available radiographs had detectable radiographic joint
damage (SHS>1) and 40/152 (26%) had SHS>30. The
mean SHS was 25.0 + 34.8 (median 14.0, IQR 6.0-32.5), of
which 16 points for joint space narrowing (10% of maximum
joint space narrowing score) and 9 for erosions (3% of maxi-
mum erosions score). The SHS was mean 23.3 + 33.8 (median
12, IQR 5-29.5) higher than at the BeSt baseline, and 10.2 =
12.9 (median 6.0, IQR 2.0-12.5) higher than at the last
study visit (at median 10 years after baseline). Mean SHS pro-
gression per year since baseline was 1.2 1.7 (median 0.6,
IQR 0.3-1.5).

Mean SHS was 35.2 = 53.6 (median 17, IQR 8-38) in arm
1 (sequential monotherapy), 23.1+33.7 (median 14, IQR
3-28) in arm 2 (step-up combination therapy), 29.0+30.4
(median 19.5, IQR 7-41) in arm 3 (initial sDMARD combi-
nation therapy with prednisone) and 16.5 = 17.7 (median 8.5,
IQR 3-28) in arm 4 (initial bDMARD/csDMARD combina-
tion therapy). When adjusted for baseline differences in
ACPA, DAS, smoking status and sex, arms 1 and 3 had statis-
tically significantly more damage than arm 4 (Fig. 1A). This
was the case both for erosions and for joint space narrowing
(Supplementary Figs S2 and S3, available at Rbheumatology
online). Results for the progression of radiographic damage
(adjustment of the model for baseline SHS) were similar
(Fig. 1B). There were no statistically significant mutual differ-
ences in SHS between treatment arms 1, 2, and 3.

The mean HAQ at long-term follow-up was 0.8 0.6 (me-
dian 0.8, IQR 0.3-1.3). This was 0.5+0.7 lower than at the
BeSt baseline but 0.3 +0.5 higher than at the last study visit.
54/144 (38%) of the participants had a HAQ of <0.5 (reflect-
ing normal physical functioning) and 6/138 (4%) had a HAQ
of >2 (severe disability). There was no statistically significant
difference in HAQ between treatment arms (Fig. 1C).

Mean DAS at follow-up was 1.5 = 0.6 with 91% (137/151)
of participants with low disease activity and 68% (102/151)
even in DAS remission. Of the 117 patients who met the
study target of DAS <2.4 at their last BeSt study visit, 110
(94%) had DAS<2.4 at follow-up, compared with 27/34
(79%) who did not meet the target at the last study visit. Of
the 70 patients who had been in DAS remission at the last

Table 2. BeSt baseline characteristics of patients who did and did not participate (deceased patients excluded) in the RECALL study

RECALL participants Non-participants P value
(n=153) (n=186)

Age (years), mean (SD) 46 (11) 51(12) <0.001
Symptom duration (weeks), median (IQR) 26 (14-55) 24 (14-56) 0.58
Sex (female), % 71 75 0.47
BMI, mean (SD) 25.6 (4) 26.4 (4) 0.08
Smoking, % 28 30 0.57
DAS, mean (SD) 4.3(0.9) 4.5(0.8) 0.06
BSE, mean (SD) 37 (295) 37 (24) 0.98
CRP, mean (SD) 32 (38) 35 (41) 0.42
HAQ, mean (SD) 1.3(0.6) 1.4 (0.7) 0.37
Anti-citrullinated peptide antibodies (positive), % 64 57 0.14
Rheumatoid factor (positive), % 65 62 0.50
Arm 1 (sequential monotherapy), % 22 25 0.13
Arm 2 (step-up combination therapy), % 20 27
Arm 3 (initial combination of MTX, sulfasalazine and prednisone), % 25 26
Arm 4 (initial combination of MTX and infliximab), % 33 22
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Figure 1. RECALL outcomes for BeSt treatment arms 1-3 compared with arm 4, adjusted for differences in patient characteristics. (A) SHS in arm 1
(sequential monotherapy; 8 0.64, 95% CI 0.07-1.21), 2 (step-up combination therapy; 8 0.39, 95% CI —0.19 to 0.98) and 3 (initial combination therapy
with MTX, sulfasalazine and prednisone; 8 =0.66, 95% Cl 0.12-1.19), compared to arm 4 (initial combination therapy with MTX and infliximab). (B) SHS
progression since BeSt baseline inarm 1 (8 0.63, 95% CI 0.09-1.18), arm 2 (8 0.49, 95% CI —0.07 to 1.05) and arm 3 (8 0.82, 95% Cl 0.29-1.36). (C) HAQ
inarm 1 (mean 0.9+ 0.6,  0.02, 95% Cl —0.29 t0 0.34), arm 2 (mean 1.0+ 0.8, 8 —0.21, 95% CI —0.51 t0 0.08), arm 3 (mean 0.7+ 0.5, § —0.10, 95% CI
—0.39 10 0.19) compared to arm 4 (mean 0.8 + 0.6). (D) DAS remission inarm 1 (OR 0.4, 95% CI 0.1-0.99), arm 2 (OR 0.5, 95% CI 0.2-1.4), arm 3 (OR

0.9, 95% CI 0.3-2.4) compared to arm 4

study visit, 57 (81%) were in DAS remission at follow-up,
compared with 45/81 (56%) who had not been in remission
at the last study visit. At follow-up, significantly fewer
patients who had been treated in BeSt arm 1 and numerically
fewer from arm 2 were in DAS remission, compared with
patients from arm 4 [arm 1: 17/32 (53%), arm 2: 18/31
(58%), arm 3: 28/38 (74%), arm 4: 39/50 (78%); Fig. 1D].

133 patients provided information on current medication.
Of these, 16 (12%) were in drug-free DAS remission (arm 1:
n=23,arm 2: n=2, arm 3: n=4, arm 4: n="7). Because of
this small number, no further analyses were performed com-
paring initial treatment arms. Of the 23 patients who had
been in drug-free remission at the last BeSt study visit, 11
(48%) were in drug-free remission at follow-up, compared
with 5/110 (5%) who had not been in drug-free remission at
the last study visit.

Most patients with self-reported medication use available,
reported the use of either csDMARD monotherapy or
bDMARD/csDMARD combination therapy (Table 3).

Physical quality of life was lower than that of the reference
population: mean PCS of the SF-36 was 45.8+9.7. Mental
quality of life was comparable to the reference population
with a mean MCS of 51.1 = 8.4.

IMPROVED

Of the 523 patients who were alive at the moment of invita-
tion for the RECALL, 282 (54%) participated. The 282 par-
ticipants had on average been 2years younger at baseline
than the non-participants (Table 4). The mean age at follow-
up was 61 =12 years. DAS at the last IMPROVED study visit
was not different between participants and non-participants.
Fewer patients who currently participated had been in
early remission compared within the original IMPROVED
study (50% wvs 63%), but differences in baseline characteris-
tics between patients who had or had not achieved early re-
mission were similar in the total IMPROVED population and
the RECALL population. Patient characteristics at the
IMPROVED baseline were comparable between arms 1 and
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2 in the RECALL study (Supplementary Table S3, available
at Rheumatology online).

At the mean 12-year follow-up, 254/275 (92%) patients
with available radiographs had detectable radiographic joint
damage and 26/275 (9%) had SHS > 30. The mean SHS was
12.7+15.3 (median 8.0, IQR 3.0-16.0), of which 8 points
for joint space narrowing (5% of maximum joint space nar-
rowing score) and 5 for erosions (2% of maximum erosions
score). The SHS was mean 10.9 + 14.6 (median 6.0, IQR 3.0-
13.0) higher than at the IMPROVED baseline and 7.3 =+ 10.5
(median 2.0, IQR 2.0-9.0) higher than at the last
IMPROVED study visit. Mean progression per year since
baseline was 0.9 + 1.2 (median 0.6, IQR 0.2-1.1).

Mean follow-up SHS was 13.5+15.0 (median 10.0, IQR
4.0-17.0) in patients who had, and 11.5+15.9 (median 6.0,
IQR 2.0-15.0) in patients who had not been in early remis-
sion. This difference was not statistically significant (adjusted
B for early remission: 0.17, 95% CI —0.15 to 0.48), also not
if additionally adjusted for baseline damage (f 0.18, 95% CI
—0.14 to 0.51). In the group that had not been in early remis-
sion, there was no significant difference in SHS between

Table 3. Self-reported medication use from ex-BeSt RECALL participants
with medication information available (n=135)

n Y%
No antirheumatic medication 23 17
csDMARD monotherapy 38 28
c¢sDMARD with prednisone 2 2
c¢sDMARD combination therapy, 10 7
with/without prednisone
bDMARD without csDMARD, 19 14
with/without prednisone
bDMARD/csDMARD combination therapy, 33 24
with/without prednisone
JAK inhibitor without csDMARD, 3 2
with/without prednisone
JAK inhibitor with csDMARD, N 4
with/without prednisone
Prednisone monotherapy 2 2

JAK: Janus kinase.

Sascha Louise Heckert et al.

patients that had been randomized to arm 1 [mean SHS 10.4
+13.4 (median 6.5, IQR 2.0-15.0)] and arm 2 [mean SHS
13.3+18.2 (median 6.0, IQR 3.0-16.0)] (adjusted f for arm
1vs2:-0.25,95% CI -0.81 to 0.31). There was also no dif-
ference in joint damage progression between the two arms (f
-0.44,95% CI -0.98 t0 0.11).

Erosions and joint space narrowing were both not statisti-
cally significantly different between patients who had and
had not achieved early remission, and between the two treat-
ment arms (Supplementary Tables S4 and S5, available at
Rbheumatology online).

The mean HAQ at long-term follow-up was 0.6 = 0.6 (me-
dian 0.5, IQR 0.0-1.0). This was 0.6 +0.7 lower than at the
IMPROVED baseline and 0.06 = 0.5 higher than after 5 years
of targeted treatment. HAQ score was <0.5 in 52% (140/
267) and >2 in 2% (6/267) of the ex-IMPROVED partici-
pants. The mean HAQ in patients who had been in early re-
mission was 0.5 x0.6, which was statistically significantly
lower than in patients who had not been in early remission
(mean HAQ: 0.8 £0.6): p=-0.2 (-0.4 to —0.1). There was
no statistically significant difference in HAQ between ran-
domization arms 1 and 2 (arm 1: mean HAQ 0.9 = 0.5; arm
2:0.8+0.7; farm 1 vs arm 2: =0.1 (95% CI -0.4 to 0.2).

Mean DAS at 12 years was 1.4+ 0.7, with 91% (255/279)
who had DAS <2.4 and 68% (189/279) even in DAS remis-
sion. Of the 170 patients who had been in DAS remission on
the last IMPROVED study visit, 131 (77%) were in DAS re-
mission at follow-up, compared with 58/109 (53%) who had
not been in DAS remission on the last study visit. Of the 245
patients who had DAS <2.4 at the last study visit, 228 (93%)
had DAS <2.4 at follow-up, compared with 27/34 (79%)
who did not have DAS <2.4 at the last study visit.

Patients who had achieved early DAS remission were more
often in DAS remission at the RECALL study visit than
patients who had not achieved early DAS remission [77%
(136/177) vs 51% (52/101); adjusted OR 2.3, 95% CI 1.3-
4.2]. There was no difference between patients randomized
to arms 1 and 2 [arm 1: 52% (23/44), arm 2: 52% (22/42),
adjusted OR 1.0, 95% CI 0.4-2.3].

52 of the 248 patients (21%) with information available
on medication use and DAS at follow-up were in drug-free

Table 4. IMPROVED baseline characteristics of patients who did and did not participate (deceased patients excluded) in the RECALL study

RECALL participants Non-participants P value
(N=282) (N=241)

Age (years), mean (SD) 49 (12) 51(15) 0.13
Symptom duration (weeks), median (IQR) 28 (27) 25 (26) 0.40
Sex (female), % 70 70 0.95
BMI, mean (SD) 26.0 (4.5) 25.6 (4.4) 0.30
Smoking, % 26 34 0.06
DAS, mean (SD) 3.2(0.9) 3.2 (1.0) 0.41
BSE, mean (SD) 27 (22) 30 (25) 0.14
CRP, mean (SD) 20(27) 23 (31) 0.32
HAQ, mean (SD) 1.2 (0.7) 1.1(0.7) 0.20
Anti-citrullinated peptide antibodies (positive), % 60 52 0.09
Rheumatoid factor (positive), % 61 55 0.22
Early remission, % 63 67 0.13
Arm 1 (MTX, sulfasalazine, hydroxychloroquine, prednisone), % 16 15

Arm 2 (MTX, adalimumab), % 15 9

Out of protocol?, % 6 9

Diagnosis, % RAP 61 58 0.38

# Patients who had not achieved early remission, but were (erroneously) not randomized to arm 1 or 2.

b RA diagnosis based on ACR/EULAR 2010 criteria.
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DAS remission. Of the 86 patients who had been in drug-free
DAS remission at the last IMPROVED study visit, 39 (45%)
were in drug-free DAS remission at follow-up, compared
with 12/174 (7%) who had not been in drug-free DAS remis-
sion at the last study visit.

There was no statistically significant difference in drug-free
remission at follow-up between patients who had achieved
early remission and those who had not [23% (36/159) vs
18% (16/89); OR 1.7, 95% CI 0.8-3.6]. There was also no
statistically significant difference in drug-free remission be-
tween arms 1 and 2 [14% (5/37) vs % 23 (9/39); OR 0.5,
95% CI10.2-1.7].

Patients who reported to use antirheumatic drugs most of-
ten were on c¢sDMARD monotherapy or bDMARD/
csDMARD combination therapy (Table 5).

Physical quality of life was slightly lower than in the refer-
ence population (mean PCS 47.7 +9.2) and mental quality of
life was similar (mean MCS 51.1 = 8.5).

Discussion

At respectively 20 and 12 years after treatment initiation and
subsequent treatment to target in the BeSt and IMPROVED
studies and daily practice, patients with early RA/UA who
returned for follow-up had improvement in functional ability
compared with baseline, and the majority were in DAS remis-
sion. The mean HAQ was relatively low at 0.8 in ex-BeSt par-
ticipants and 0.6 in ex-IMPROVED participants. After years
of treatment aimed at low or very low DAS, the majority of
patients who participated in this long-term follow-up study
had developed radiographic damage, although this was rela-
tively mild, with a median SHS of 13.5 in BeSt and 8.0 in
IMPROVED participants (median progression since baseline
0.6 per year in both).

To our knowledge, this report describes the longest-term
follow-up results after treat-to-target therapy in patients with
newly diagnosed RA. Considering that RA is a lifelong,
chronic disease, long-term follow-up results are needed to
evaluate the effect of current treatment strategies. Previous
early treat-to-target trials mainly assessed clinical outcomes
up until 5years [17, 18]. Only the FIN-RACo trial, in early
RA patients treated to target aiming at remission, and the
COBRA trial, in early RA patients treated without aiming at
a formal treatment target, published 11-year results [3,
5,19].

Table 5. Self-reported medication use from ex-IMPROVED RECALL
participants with medication information available (n=252)

n Y%
No antirheumatic medication 65 26
c¢sDMARD monotherapy 79 31
csDMARD with prednisone 10 4
c¢sDMARD combination therapy 20 8
with/without prednisone
bDMARD without csDMARD, 21 8
with/without prednisone
bDMARD/csDMARD combination therapy 47 19
with/without prednisone
JAK inhibitor without csDMARD, 3 1
with/without prednisone
JAK inhibitor with csDMARD, 4 2
with/without prednisone
Prednisone monotherapy 3 1
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Although in most patients there was joint damage progres-
sion 20 years after the start of BeSt and 12 years after the start
of IMPROVED, median SHS scores were considerably lower
than SHS scores after 11years in the COBRA study [19].
Comparing our results to the 11-year results from the treat-
to-target FIN-RACo study is difficult since different scores
for joint damage were used. Using a percentage of the maxi-
mum score (SHS: 448; Larsen: 200), mean progression from
baseline in the initial DMARD combination therapy arms
was 5% (23/448) in BeSt after 20years, 2% (11/448) in
IMPROVED after 12 years and 9% (17/200) in FIN-RACo
after 11years. Compared with long-term results from old
treatment strategies, radiographic outcomes have improved
even more [20, 21]. The radiographic damage observed in
our study was characterized more by joint space narrowing
than by erosions. This might be an indication that age-related
osteoarthritic features partially contributed to the ob-
served changes.

We found less radiographic damage (both erosions and
joint space narrowing) after initial combination therapy with
infliximab (BeSt arm 4), but not after initial combination
therapy with prednisone (arm 3), compared with other treat-
ment arms. Previously, a so-called disconnect was described
between disease activity and radiographic damage both with
tumour necrosis factor inhibitors (TNFi) and with prednisone
treatment [22-26]. Our results may support such a protective
effect of TNFi on joint damage progression (although some
joint damage still occurred, possibly after discontinuation of
infliximab because of continued low DAS), but not of predni-
sone, indicating that early rapid disease activity suppression
alone is not enough to prevent long-term damage progres-
sion. Based on our results, a causal (protective) effect of TNFi
on joint damage progression cannot be proven.

We did not see better radiographic outcomes in patients
who were randomized (after 4 months) to early TNFi in arm
2 of the IMPROVED study. This might have been a result of
patient selection (adalimumab was only started in patients
who did not achieve remission on MTX with prednisone), or
shorter exposure to TNFi because of the fast tapering of ada-
limumab in IMPROVED after remission was achieved. It is
also possible that differences between IMPROVED treatment
arms were smaller because the treatment target was set lower
than in BeSt (DAS <1.6 vs DAS <2.4).

Mean HAQ scores in our patients at follow-up (BeSt: 0.8 =
0.6, IMPROVED: 0.6 = 0.6) were lower than reported after
11 years in COBRA (1.0+£0.7 and 0.9+ 0.7 in the two treat-
ment arms), but higher than after 11 years in FIN-RACo (0.3
+0.5 and 0.4+ 0.6 in the two treatment arms), who also had
had lower HAQ scores at baseline [3, 19]. No direct compari-
son with a Dutch reference population without arthritis can
be made, but among our participants, the percentage with
HAQ > 0.5 was higher than in a cohort of Dutch citizens
with a mean age of 70 years: 62%/48% vs 32% [27].

Compared with the Dutch reference population, the physi-
cal quality of life was slightly reduced in our participants. We
did not find long-term results on health-related quality of life
in other treat-to-target trials. However, an observational
study from the ESPOIR cohort, in which patients with early
RA, treated in daily practice since 2002 without predefined
treatment strategies or treatment targets, reported slightly
lower (that is, worse) PCS and MCS scores after 10 years:
mean PCS 44.6 + 9.2, MCS 46.7 £ 9.2 [28].
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Mortality can be considered as another robust indicator of
the effect of RA treatment. In a separate study, we assessed
the mortality in the BeSt and IMPROVED population after a
median of 20 and 13 years of follow-up. Although survival
had improved compared with historical cohorts, we found
excess mortality compared with the general Dutch popula-
tion (standardized mortality ratio BeSt 1.32, 95% CI
1.14-1.53; IMPROVED 1.33, 95% CI 1.10-1.63) [29].

Besides providing unique long-term outcomes in a patient
population who have been treated-to-target for a long time,
the strengths of this study include the prospective nature of
data collection, the use of standardized assessments, and the
availability of mortality data, with which we could identify
what selection of eligible patients participated.

However, the results should be interpreted with caution,
since the patient population was selected, initially based on
meeting the in- and exclusion criteria of BeSt and
IMPROVED, and now based on their ability and motivation
to visit the hospital for the long-term follow-up visit. Only
50% of former study participants still alive agreed to attend
the ‘RECALL’ visit. This was also affected by the fact that
the study took place mostly during the SARS-CoV-2 pan-
demic. However, even in this relatively young selection of
participants, it was clear that some radiographic progression
had occurred.

We do not know whether, after the last BeSt or
IMPROVED study visit, patients continued to be treated aim-
ing for the same treatment targets. Therefore, we cannot infer
whether radiographic progression was caused by lower treat-
ment intensity after the trial phase, or that it has occurred de-
spite continued treat-to-target therapy. An additional
limitation is that information on medication use was self-
reported and therefore potentially less reliable. Subgroup
analyses were adjusted for potential confounders, but resid-
ual bias cannot be ruled out. Finally, the results of this study
might not be generalizable to patients that are treated-to-
target in clinical practice, because of patient selection and
since treatment was highly protocolized in BeSt
and IMPROVED.

In conclusion, we found that patients with RA/UA who
had been treated early and with treat-to-target strategies
within the BeSt and IMPROVED trials, and attended long-
term follow-ups, were mostly in low disease activity or even
remission, had relatively mild radiological progression and
had relatively preserved physical functioning. This was po-
tentially the result of long-term treatment targeted at low dis-
ease activity or DAS remission. Patients who had started
initial therapy with infliximab had the least radiographic
damage progression. Our results imply the lasting benefit of
early and prolonged treatment to target, but also show that
there is still room for further improvement of treatment strat-
egies to ensure better long-term outcomes in patients with

RA/UA.

Supplementary material

Supplementary material is available at Rheumatology online.
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