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Abstract
Objective
Early arthritis clinics (EAC) aim to improve rheumatoid arthritis (RA) outcomes by tailoring treatment targeting to
remission. Our aim was to analyse disease course and relevant predictors over 2 years in early arthritis; we also
assessed the applicability of the “treat-to-target approach” in a real-life EAC.

Methods
Patients with early arthritis recruited at the EAC of the University Hospital of Heraklion were followed prospectively
according to a follow-up protocol for two years, without implementing a pre-specified treatment protocol, to capture
real-life practices. Early predictors of “suboptimal outcomes” (high disease activity or HAQ>1.0 at 2 years) and
biologic DMARD (bDMARD) initiation were evaluated with multivariate logistic regression. Intensification of treatment
at 3 and 6 months and subsequent long-term outcome were also assessed.

Results
251 patients [RA (n=188), undifferentiated arthritis (n=63)] were included. Although both DAS28 and HAQ at 2 years
improved significantly compared to baseline in RA patients [mean (SD) DAS28 and median (IQR) HAQ 3.70 (1.32) and
0.44 (0.75) at 2 years, p<0.001 for both compared to baseline], 43.7% still had moderate and 18.8% high disease activity.
The most powerful predictor of suboptimal outcomes or bDMARD initiation in RA was high disease activity at three
months (adjusted odds ratio 2.22 and 2.62, respectively). At three and six months 72.8% and 62 .4% of patients with
medium/high disease activity received treatment intensification, which resulted in significant decrease in disease
activity at 2 years (p<0.001 for ADAS28).

Conclusion
DAS28 at three months was the most powerful predictor of suboptimal disease outcome during a 2-year follow-up in
early RA. Despite significant DAS reductions, more than 50% of patients have active disease at two years. Failure to
fully implement the treat-to-target strategy in our cohort could account for the low remission rates.
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Introduction

The course and natural history of rheu-
matoid arthritis (RA) varies widely and
partly depends on timely diagnosis and
adequate disease control at early stag-
es. To this end, dedicated early arthritis
clinics (EAC) have been established, in
order to facilitate diagnosis and early
initiation of disease-modifying anti-
rheumatic drugs (DMARD:s) (1).

The concept of “treat-to-target” (T2T)
has been established as the treatment
paradigm for RA in both clinical trials
and routine clinical practice (1, 2). A
therapeutic strategy based on tight con-
trol of disease activity aiming at remis-
sion has proven superior to usual care,
in terms of better control of disease
activity and less radiographic progres-
sion over time (3,4). While it is beyond
doubt that the lowest possible level of
disease activity confers the best long-
term outcome, the stringency of this
approach raises doubts regarding its
feasibility and actual implementation
in everyday clinical care. Due to sev-
eral physician- and patient-related rea-
sons, true remissions may actually be
rare in routine practice (5). A level of
low or “low-moderate” disease activity
is occasionally considered more “prag-
matic” and acceptable by treating phy-
sicians, especially when coupled by
normal functional status. Despite some
recent reports (6), whether moderate or
low-moderate disease activity in clini-
cal practice is actually associated with
increased disability in the long-term
remains questionable.

The EAC of the Department of Rheu-
matology of the University Hospital of
Heraklion is an inception cohort estab-
lished in 2007, which follows patients
with early inflammatory arthritis [RA
or undifferentiated arthritis (UA)]. The
objectives of the present analysis were
to: 1) assess outcome of early arthritis at
2 years, in terms of disease activity and
function, ii) evaluate baseline and early
prognostic factors for subsequent ini-
tiation of a biologic agent, presence of
high disease activity and impaired func-
tion at 2 years and iii) examine the ap-
plicability and long-term outcome of a
disease activity score based on 28 joints
count (DAS28)-steered escalation of
treatment early in the disease course.

Methods

Study design and population

This was a retrospective cohort study,
from the Department of Rheumatol-
ogy of the University Hospital of Her-
aklion, which serves as the referral
center for 650,000 inhabitants of the
island of Crete, Greece. Inclusion cri-
teria for the EAC are: 1) patients with
arthralgias or early arthritis (symptoms’
duration <12 months) referred by the
outpatient departments of the hospital
or by primary care units of the region,
2) age >15 years and 3) absence of an
alternative diagnosis (e.g. connective
tissue disease, spondyloarthritis, fi-
bromyalgia); such patients are not in-
cluded in the EAC and are referred to
other specialised clinics. Patients with
crystal-induced arthritis are often diag-
nosed in the Emergency or Outpatient
departments and thus are not typically
referred to the EAC.

Patients with early RA (ACR/EUL-
AR 2010 criteria (7)) or UA were fol-
lowed quarterly for 2 years accord-
ing to a follow-up protocol. Recruit-
ment period was between 01/01/2007
and 01/07/2014, and patients were
followed-up for 2 years. For those di-
agnosed prior to the publication of the
2010 RA criteria, application of the lat-
ter was feasible because all components
of the criteria set (number of affected
joints, RF/anti-CCP positivity, raised
inflammatory markers and symptom
duration) were documented during the
first EAC visit. UA was defined as an
early inflammatory oligo- or polyarthri-
tis not fulfilling the ACR/EULAR 2010
criteria for RA (neither criteria for any
other inflammatory arthritis), until the
end of the follow-up period. According
to the protocol, all patients had a pro-
spective documentation of treatments
received for inflammatory arthritis,
laboratory results, disease activity and
function measured by the DAS28 (8)
and health assessment questionnaire
(HAQ)(9) indices, respectively. For the
purpose of this study, patients who had
=2 visits in the EAC were included for
the analysis (i.e. not all patients in the
study completed 2 years follow-up).
Therapeutic decisions in the EAC
were based on experienced physician
judgment. Of note, the Clinic does not
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follow a strict T2T protocol; rather,
treatment modifications are based on a
comprehensive assessment by a trained
rheumatologist, following objective
documentation of disease activity and
function and taking into account pa-
tients’ perspectives.

Outcome variables and T2T
applicability

We investigated for baseline predictors
of suboptimal outcomes during the fol-
lowing 2 years. As ”suboptimal disease
outcomes”, we defined high disease ac-
tivity (i.e. DAS28 >5.1) and impaired
function (i.e. HAQ >1.0) at 2 years. We
also sought for predictors of the use
of biologic DMARDs (bDMARDs) at
any time within the 2-year period.

In addition, we evaluated the applicabil-
ity and outcome of the T2T paradigm.
Specifically, patients with DAS28-de-
fined moderate (MDA) or high (HDA)
disease activity at 3 and 6 months of
follow-up were assessed to document
whether their therapy was intensified.
Therapy intensification was defined as
addition or dose escalation of one of
the following synthetic disease-modi-
fying drugs (sDMARDs): methotrex-
ate, leflunomide, hydroxychloroquine,
sulfasalazine, or initiation of a biologic
DMARD (bDMARD). Albeit glucocor-
ticoids (GCs) are considered as disease-
modifying drugs, addition of short-term
glucocorticoid therapy was not consid-
ered as escalation of therapy for this
study. In patients who were not offered
treatment intensification as per the T2T
paradigm, we also documented the rea-
sons for this on a case-by-case basis.
Reasons for no treatment intensification
were categorised as follows: 1: Lack of
provision of optimal treatment by the
physician (no recommendation by phy-
sician without obvious reason); 2: Sat-
isfactory overall patient condition, as
per treating physician judgment (based
on low HAQ and general impression);
3 Drug toxicity/intolerance or presence
of comorbidities and 4: Recommended
by physician, but patient unwillingness.

Statistical analysis

Data analyses were performed with
IBM SPSS Statistics (v. 21.0, Chicago,
Illinois, USA) and Stata 13 (StataCorp,
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College Station, TX, USA). Descrip-
tive statistics were undertaken for
continuous variables and mean values/
standard deviation (SD) or median/in-
terquartile range (IQR) were calculat-
ed, for normally and non-normally dis-
tributed variables, respectively (with
only exception the number of tender
and swollen joints, wherein range is
provided to reflect the patient popula-
tion more accurately). Chi-square or
Fisher’s exact test were used to com-
pare categorical variables and student’s
t-test or non-parametric Mann-Whitney
U-test were used to compare continu-
ous variables, as appropriate. Binary
logistic regression analysis was used to
calculate the crude and adjusted odds
ratios (OR) between various param-
eters and 1) initiation of bDMARD at
any time during follow-up, ii) presence
of HDA (DAS28 >5.1) at 2 years and
iii) HAQ >1.0 at 2 years. Potential pre-
dictors were selected based on previ-
ous studies and clinical relevance. Age,
sex, symptom duration prior to diagno-
sis, disease activity (DAS28) and func-
tion (HAQ) at baseline and during the
first 3 months of treatment, acute phase
reactants (ESR, CRP), RF, anti-CCP
status, were included in the regression
model. Variables with a p-value <0.1 in

univariate analysis were entered in the
multivariate model and logistic regres-
sion with backward elimination was
used for model reduction. Multicollin-
earity between independent variables
was assessed with the calculation of the
Condition Index and Variance Inflation
Factors (VIFs). Among collinear vari-
ables, the variable with the strongest
association at univariate level was se-
lected for the multivariate model. For
all comparisons, statistical significance
was indicated as a two-sided p<0.05
and 95% confidence intervals (CI)
were calculated.

The study was approved by the Institu-
tional Review Board of the University
Hospital of Heraklion, Crete (decision
number: 1476/20-03-2012), and all pa-
tients provided written informed con-
sent for their participation.

Results

Baseline characteristics

From a total of 559 patients referred
to the EAC, 283 patients had a final
diagnosis of RA or UA (Fig. 1). Dur-
ing the course of follow-up, 251/283
(88.7%) patients received treatment
with at least one SDMARD and were
included in the analysis. The remain-
ing 32 patients were either i) treated
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with glucocorticoid monotherapy or ii)
were lost-to-follow-up after 2 visits or
iii) did not receive treatment based on
personal preference.

Demographic and clinical character-
istics of 251 patients at baseline are
shown in Table I; 81.7% were women,
the mean (SD) age at disease diagnosis
was 54.9 (14.7) years, and 23.3% were
positive for rheumatoid factor (RF) or/
and anti-CCP antibodies. After 2 years
of follow-up, 25.1% of the cohort still
did not fulfill the ACR/EULAR cri-
teria and thus, had a diagnosis of UA.
At baseline, these patients were young-
er, had milder disease (joint counts,
DAS28) and a better functional status
(HAQ), compared to those with a final
diagnosis of RA (p<0.001 for all com-
parisons, Table I).

Clinical assessment at baseline showed
a moderate inflammatory burden of
arthritis, especially in patients with
RA. Specifically, the number [median
(IQR)] of tender and swollen joints
(28-joint count) was 6.0 (10.0) and 3.0
(7.0) respectively, while mean (SD)
DAS28 was 4.61 (1.35). Of note, 37.2%
of patients had high disease activity
(DAS28 >5.1) and 21.9% reported a
HAQ=1.

Disease evolution

Among patients with RA, at 3 and 6
months, 17.9% and 18.9% were in re-
mission, while 8.3% and 11.9% were
in low disease activity, respectively
(complete-case analysis), indicating a
high percentage of patients remaining
in MDA/HDA at early disease stages
(Fig. 2). After 2 years of follow-up,
average DAS28 in the RA cohort was
significantly reduced compared to
baseline [n=80, mean (SD) 3.70 (1.32),
p<0.001]; this improvement was evi-
dent from the first 3 months and main-
tained throughout all time points (Table
II). However, 43.7% (35/80 of evalu-
able patients) still had MDA and 18.8%
had HDA at 2 years, whereas 22.5%
were in remission and 15.0% in low
disease activity (LDA) (Fig. 2). We per-
formed a sensitivity analysis to rule out
the possibility that missing data have
biased our results. Indeed, when RA
patients with available data at 2 years
(completers, n=80) were compared

Clinical and Experimental Rheumatology 2018

Table I. Demographic and clinical characteristics of patients with early rheumatoid or un-
differentiated arthritis at baseline.

Characteristic Total cohort RA UA p-value*
(n=251) (n=188) (n=63)
Age (years), mean (SD) 549 (14.7) 569 (134) 48.7 (16.6) <0.001
Female gender, n (%) 205 (81.7) 156 (83.0) 49 (77.8) 0.97
Duration of symptoms (weeks), median (IQR) 24 (43) 24 (44) 48 (40) 0.10
DAS28, mean (SD) 461 (1.35) 4.80 (1.31) 4.05 (1.31) <0.001
HAQ, median (IQR) 0.50 (0.70) 0.63 (0.88) 0.38 (0.62) <0.001
Number of tender joints, median (range) 6.0 (1-28) 7.0 (1-28) 2.0 (1-20) <0.001
Number of swollen joints, median (range) 3.0 (1-28) 4.0 (1-28) 2.0 (1-20) <0.001
RF and/or anti-CCP (+), % 233 259 15.6 0.06
ESR (mm/hr), median (IQR) 20.0 (23.0) 20.5 (22.5) 20.0 (27.0) 0.84
CRP (mg/dl), median (IQR) 0.4 (0.7) 04 (0.8) 0.3 (0.2) 091
Patient VAS global, mean (SD) 54 (2.6) 55 (2.6) 5.1 (2.6) 0.12

“For the comparison between RA and UA patients.
RA: rheumatoid arthritis; UA: undifferentiated arthritis.

Table II. Kinetics of DAS28, of HAQ and of % of patients with normal function (HAQ
<0.25) over time in early rheumatoid arthritis and undifferentiated arthritis.

Rheumatoid arthritis Undifferentiated arthritis

Mean (SD) DAS28 p-value Mean (SD) DAS28 p-value
(compared to (compared to

baseline) baseline)

Baseline n=188 4.80 (1.31) NA n=63 405 (1.31) NA

3 months n=156 4.08 (1.31) <0.001 n=57 325 (1.21) <0.001

6 months n=159 3.96 (1.37) <0.001 n=46 3.08 (1.25) <0.001

9 months n=135 3.88 (1.39) <0.001 n=42 291 (1.08) <0.001

12 months n=130 3.83 (1.30) <0.001 n=41 3.06 (1.25) <0.001

18 months n=116 3.70 (1.29) <0.001 n=33 292 (1.09) <0.001

24 months n=80 3.70 (1.32) <0.001 n=26 2.61 (1.12) <0.001

Median (IQR) HAQ p-value Median (IQR) HAQ p-value

(compared to (compared to

baseline) baseline)

Baseline n=151 0.63 (0.88) NA n=55 0.38 (0.62) NA

3 months n=146 0.50 (0.87) 0.016 n=55 0.25 (0.50) 049

6 months n=138 0.50 (0.87) 0.048 n=42 0.25 (0.50) 0.10

9 months n=121 0.50 (1.0) 0.13 n=44 0.19 (0.44) 0.035

12 months n=123 0.38 (0.75) 0.11 n=38 0.28 (0.63) 0.20

18 months n=113 0.38 (0.62) 0.008 n=34 0.25 (0.63) 0.34

24 months n=98 0.44 (0.75) 0.021 n=28 0.13 (0.50) 0.007

HAQ <0.25,n (%) HAQ <0.25,n (%)

Baseline n=151 33 (21.8) n=55 17 (30.9)
3 months n=146 39 (26.7) n=55 24 (43.6)
6 months n=138 44 (31.9) n=42 19 (45.2)
9 months n=121 44 (36.4) n=44 22 (50.0)
12 months n=123 39 (31.7) n=38 14 (36.8)
18 months n=113 39 (34.5) n=34 15 (44.1)
24 months n=98 29 (29.6) n=28 16 (57.1)

to non-completers (n=108) in several
baseline characteristics, no differences
were found (data not shown). Respec-
tive percentages for patients with UA
were higher, with 54.5% and 76.9% of
patients reaching LDA or remission at
18 and 24 months, respectively (total
n=33 and 26, respectively, Table II).

Concerning functional improvement,
a statistically significant decrease in
HAQ was also observed as early as 3
months in patients with RA, and per-
sisted over the whole follow-up period
(Table II). The proportion of patients
reporting a normal functional status
(HAQ <0.25) increased gradually over
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Table III. Association of parameters at baseline and early during the course of the disease with DAS28>5.1, HAQ>1 at 24 months, and
subsequent initiation of a biologic agent in early rheumatoid arthritis.

Variable DAS28 >5.1 at 2 years HAQ >1 at 2 years Start of biologic DMARD
Crude OR Adjusted OR Crude OR Adjusted OR Crude OR Adjusted OR
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Duration of symptoms 1.00 (1.00-1.01) 1.06 (1.00-1.01) 1.00 (1.00-1.01) 1.00 (1.00-1.01) 1.00 (1.00-1.01)
(weeks)
Baseline DAS28 2.13 (1.18-3.86) 1.19 (0.82-1.72) 1.30 (0.95-1.76)
Baseline HAQ 485 (1.31-17.99) 2.85 (0.69-11.76) 11.27 (3.24-39.18) 12.63 (2.67-59.78) 2.25 (1.09-4.65) 2.12 (0.77-5.80)

Baseline CRP
Baseline ESR

RF (+)

Anti-CCP (+)
DAS28 at 3 months
HAQ at 3 months

0.66 (0.29-1.52)
0.99 (0.97-1.02)
3.33 (0.67-16.47)
0.87 (0.16-4.61)
241 (123-4.74)
3.72 (1.15-11.97)

2.62 (1.20-5.72)

0.67 (0.37-121)
0.98 (0.95-1.01)
121 (0.22-6.57)
0.25 (0.03-2.08)
226 (1.33-3.82)
3.90 (1.45-10.49)

231 (1.14-4.71)

0.78 (0.55-1.11)
0.98 (0.95-1.00)
245 (0.84-7.10)
1.85 (0.65-5.23)
2.10 (1.41-3.13)
1.95 (1.01-3.78)

0.95 (0.90-0.99)
3.71 (0.70-19.82)

222 (1.36-3.62)

Multivariate association of risk factors for any of the three “suboptimal outcome measures”. Age, sex, symptom duration prior to diagnosis, disease activity
(DAS28) and function (HAQ) at baseline and during the first 3 months of treatment, acute phase reactants (ESR, CRP), RF, anti-CCP status, were included
in the univariate regression model. All factors found to be significantly associated in the univariate models (at a level p<0.1) were then inserted into the
final multivariate model. Regarding DAS and HAQ, only one time point was inserted in the final model (3 months and baseline, respectively, owing to the
stronger association at univariate level) to avoid collinearity.

time, reaching between 30—40% of pa-
tients from month 6 onwards (Table II).
However, at 12 and 24 months, 24.4%
and 22.4% of evaluable patients still re-
ported a HAQ >1.0, respectively.

Predictors of bDMARD initiation

and suboptimal disease outcomes

at 2 years

Over the course of follow-up, 16.5%
(n=31) of RA and 6.4% (n=4) of UA
patients were started on a bDMARD.
Patients with UA were not analysed

further due to the relatively small sam-
ple size. For RA patients, the mean
time (SD) of bDMARD initiation was
104 (6.2) months after first evaluation
in the EAC, while DAS28 at the time
of bDMARD start was 5.05 (1.02). At
baseline, RA patients who subsequently
started a bDMARD had a higher median
HAQ compared to patients who did not
(0.88 vs. 0.50, respectively, p=0.026).
No other differences in baseline charac-
teristics reached statistical significance,
although bDMARD-treated patients

% of patients

100%

70%

90% | I . . I
80%

60%
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[ 513 47.8 5 HDAS
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Fig. 2. Levels of disease activity, according to DAS28, over 2 years of follow-up in patients with early

rheumatoid arthritis (complete-case analysis).

HDAS: high disease activity state (DAS28 >5.1); MDAS: medium disease activity state (3.2 <DAS28
<5.1); LDAS: low disease activity state (2.6 <DAS28 <3.2).
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tended to have more swollen and tender
joints (data not shown).

We analysed baseline and early pre-
dictors of bDMARD initiation (Table
II, complete-case analysis). In mul-
tivariate analysis, DAS28 at 3 months
was the only significant predictor
thereof [adjusted OR (95% CI) 2.22
(1.36-3.62]. We also sought for inde-
pendent predictors of disease evolution
(DAS28>5.1 and HAQ >1) during the
first 2 years (see Methods). Regarding
high disease activity at 2 years, multi-
variate analysis showed that again only
DAS28 at 3 months predicted a DAS28
>5.1 at 2 years [adjusted OR (95% CI)
2.62 (1.20-5.72), Table III]. Concern-
ing functional impairment, high base-
line HAQ showed a strong independ-
ent association with a HAQ >1.0 at 2
years [12.63 (2.67-59.78)], along with
DAS28 at 3 months [2.31 (1.14-4.71)]
similar to previous associations. Inter-
estingly, when the whole cohort of RA
and UA patients (n=251) were analysed
as a group, no significant changes in the
above predictors were found (data not
shown).

Long-term effects of treatment
intensification at early disease stages
We aimed to assess the applicability
and clinical outcome of treatment in-
tensification based on disease activity
status in patients with RA. We particu-
larly focused on treatment escalation in
patients with MDA or HDA at 3 and 6

Clinical and Experimental Rheumatology 2018
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months after first evaluation in the EAC
(critical time points in early RA). At 3
months, 72.8% (83/114) of RA patients
with MDA or HDA had their treat-
ment escalated (as defined in Methods),
while at 6 months, a lower percentage
(62.4%, 68/109) received treatment in-
tensification. Disease outcome was as-
sessed longitudinally until 2 years after
baseline (Fig. 3). DAS28 reductions
were greater in patients who received
treatment intensification at 3 months
compared to patients who did not (mean
ADAS?2S8 at 12 and 24 months -0.62 and
-0.83 vs. -0.20 and + 0.15, respectively
(Fig. 3a). Interestingly, ADAS was
comparable at 24 months between the
group with treatment escalation and
that with no treatment escalation at 6
months time-point (Fig. 3b).

We next explored the reasons for a
lack of recommendation for T2T by
the treating physicians. Most common
reason for non-provision of treatment
escalation at 3 months was a satisfac-
tory overall condition/low HAQ (16/31
patients, 51.6%) followed by no recom-
mendation by physician without obvi-
ous reason (10/31, 32.5%), indicative
of a mainly physician-driven decision.
Respective reasons at the 6-month
time point were more homogeneously
distributed between physician- and
patient-related reasons (12, 11, 9, and
9 patients for overall satisfactory sta-
tus, no reason, patient unwillingness
and drug intolerance/comorbidities, re-
spectively). Nevertheless, provision or
not of optimal treatment for any reason
(physician- vs. patient-related reasons)
was not associated with adverse out-
comes at 2 years (HAQ >1.0 or HDA)
(data not shown).

Discussion

Incorporating recent evidence, the rec-
ommendations for the management of
both RA and EA have set the achieve-
ment of clinical remission as the op-
timal treatment target (10, 11). In the
context of early disease, EAC provide
a framework for earlier initiation of
treatment and more stringent patient
monitoring. In the present analysis
from the EAC of the Department of
Rheumatology, University of Crete, we
found that 74.9% of patients had a di-
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agnosis of RA and they had a more ac-
tive disease, compared to UA patients.
Initial DMARD treatment in early RA
induced remission or LDA in 18.9%
and 11.9% respectively at 6 months
(in UA, the cumulative percentage of
remission/LDA almost reached 50%).
Thereafter, the group of MDA and HDA
who received treatment intensification
had a further significant improvement
in DAS28 at both 12 and 24 months.
Nevertheless, remission was achieved
by hardly over 20% of patients. Analy-
sis for predictors of different “disease
suboptimal outcomes” during 2 years
showed that baseline functional status
and disease activity at 3 months were
the most important factors.

Data from EAC have provided valu-
able information regarding differen-
tial diagnosis, prognosis and evolution
of early inflammatory arthritis. In our
cohort with a follow-up of 2 years,
after excluding patients with spondy-
loarthropathies and other rheumatic
diseases, 74.9% had a diagnosis of RA
and 25.1% had UA. Patients with UA
had a milder disease and better func-
tional status at baseline. Our data are
comparable with data from other EAC
concerning diagnosis and inflamma-

tory burden of arthritis, both in older
and more recent studies (12-14).

The main goal of early diagnosis and
treatment of inflammatory arthritis is
control of inflammation in order to
achieve better long-term outcomes. In
our cohort, 13.9% of patients started
a bDMARD during the 2-year period.
At 3 months of treatment, 17.9% of RA
patients had achieved a DAS28 remis-
sion status, while 8.3% were in LDA.
The proportion of patients in remis-
sion was rather constant during follow-
up (192% and 22.5% at 12 and 24
months), while that of LDA increased
to 14.6% and 15.0%, respectively.
These data are lower compared to those
reported from randomised studies of
early RA based on tight-control clinical
protocols (DREAM, CAMERA), where
DAS28 remission rates are achieved by
50%-55% of patients (2, 15), or obser-
vational studies implementing T2T pro-
tocols (16). Instead, our data are more
comparable to those from observational
studies originating from similar EAC;
Gremese at al. analysed combined data
from 3 EAC, and reported a 34.3%
DAS28 remission rate at 12 months
(12), while earlier data from the ERAS
cohort reported DAS remission rates of
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25% at 3 years (17). Factors accounting
for lower remissions rates in our cohort
could be delayed diagnosis and treat-
ment initiation, since median symptom
duration at enrollment was 24 weeks
(Table I). Multiple studies have shown
that initiation of DMARDs within the
first 12 weeks is a common denomi-
nator for better clinical and radiologi-
cal outcomes (12, 18, 19). Moreover,
only 139% of our patients started
bDMARD, which is lower compared
to that reported by other observational
studies of early RA (31.6% in the study
of Gremese et al. (9)), a factor possibly
contributing to lower remission rates
(20).

We also analysed applicability and out-
come of treatment intensification for
the group of patients with MDA and
HDA at 3 and 6 months, time points
where treatment decisions according
to disease activity are usually taken.
We found that a step-up in treatment
was done in 62-74% of RA patients
not achieving remission or LDA at 3-6
months. As described in Methods, pa-
tients were not treated based on a strict
T2T protocol. Nevertheless, modifi-
cations of treatment were based on a
comprehensive clinical assessment by a
trained rheumatologist, also taking into
account the patients’ perspective. Long-
term outcomes of treatment intensifica-
tion were assessed and, in the group of
MDA/HDA who received treatment in-
tensification, a further improvement in
DAS28 at month 12 and 24 was noted
(at 24 months ADAS -0.83 and -0.68
for both 3- and 6-months). Deviations
from the T2T approach in clinical prac-
tice have been described. Wabe et al.
recently reported “treatment protocol
deviations” in 24.5% of patients, in a
retrospective cohort study of early RA;
continuation of existing treatment rath-
er than intensifying therapy according
to T2T approach, was the most com-
mon type of deviation (59.9%) (21). In-
terestingly, even in the context of a ran-
domised clinical trial (DREAM study),
where treatment was guided by a strict
T2T protocol, in 34.9% of patients not
in remission treatment was not intensi-
fied (2). Reasons for not following a
T2T approach are both physician- and
patient-related. Comorbidities, drug
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toxicity and safety concerns, patient-
driven preferences, non-inflammatory
musculoskeletal pain and insufficient
time to assess the effect of recently
initiated DMARDs have been reported
(22). Indeed, in our study we also found
that a decision not to offer treatment
intensification was influenced by both
physician and patient-related reasons,
without a clear trend for one over the
other. Interestingly, in both the 2013
and 2016 updated EULAR recommen-
dations for the management of RA, it
is clearly stated that treatment decisions
are based on disease activity and other
patient factors, such as progression of
structural damage, comorbidities and
safety issues (11, 23).

We finally assessed for early disease
predictors for initiation of a bDMARD
as well as for “suboptimal” outcomes
during the follow-up period. Between
several baseline and early disease
course characteristics, high DAS28 at
3 months was the common independent
predictor for all 3 outcomes. Interest-
ingly, functional impairment at baseline
strongly predicted a worse functional
status at 2 years (OR 12.6). All the
above characteristics have been asso-
ciated with various short- or long-term
outcomes in several studies of early RA
or early UA, both before and after more
stringent approaches for disease control
were introduced (12, 16-19, 24). In-
terestingly, and for the first time in an
EA cohort, disease activity at 3 months
was found to predict several adverse
outcomes. This underlines the clinical
significance of rapid control of inflam-
matory status as early as possible, in or-
der to improve outcomes and preserve
patient function (25).

The main limitation of our study relates
to the presence of missing data (com-
plete-case analysis was performed in all
parts of the study). We decided not to
apply last-observation-carried-forward
or multiple imputation methods, be-
cause they could introduce more bias
in the case of our study than complete-
case analysis (26, 27). Additional limi-
tations that need acknowledgement are
the lack of a radiological outcome at
2 years and non-application of a strict
treatment clinical protocol, all com-
mon drawbacks of observational stud-

ies. Finally, the number of patients with
UA was relatively small to carry out
all analyses, comparatively to RA. We
did not calculate sample size or power,
because our study was not designed to
address and test a particular hypothesis
or difference between treatment arms;
rather, it attempted to capture real-life
practices in an early arthritis cohort of
a tertiary centre. In this regard, calcu-
lation of sample size did not pertain to
our work. These caveats notwithstand-
ing, long-term data from a real-life set-
ting constitute an important source of
information, in order to better under-
stand the limitations of current practice.
In conclusion, in this analysis from an
EA cohort of a real-world academic
setting, we found that a little more
than 20% of early RA patients achieve
remission and 15.0% LDA at 2 years.
The major predictor of adverse disease
evolution was disease activity status at
3 months, an easy to use tool in clini-
cal practice, once more underlying the
importance of early disease control to
achieve better outcomes. Earlier refer-
ral and increase of T2T implementation
in real-life should be pursued in order
to improve early arthritis outcomes in
clinical practice.
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