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Limiting factors to Boolean remission
differ between autoantibody-positive
and -negative patients in early rheumatoid

arthritis
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Abstract

Background: The patient global assessment of disease activity (PGA) is the major limiting

factor to Boolean remission in patients with established rheumatoid arthritis (RA). Here,
we investigated the limiting variables to disease remission in patients with early RA treated
with conventional synthetic disease modifying anti-rheumatic drugs, also in relation to

autoantibody status.

Methods: Data were retrieved from 535 early RA patients (<12 months of symptoms) with
an observation period of 6-12months upon initiation of therapy with methotrexate aimed

at the achievement of low disease activity based on the 28-joints disease activity score.

Near-remission was defined as any of the four core items of Boolean remission >1 with
the remaining three all <1. Reasons for missing Boolean remission and predictors of near-
remission subcategories were analyzed in relation to baseline disease variables.
Results: After 6 and 12months, near-remission was two-times more frequent than Boolean
remission (25.6% and 26.9% at the two time-points). A 28-swollen joint count (SJC28) >1
was responsible for the majority of near-remission (56.2% and 57.6% at 6 and 12months,

respectively), and PGA > 1 accounted for approximatively 35% of the cases. Autoantibody-

positivity independently predicted the risk of missing remission because of SJC28> 1 [adjusted

odds ratio (OR) 95% confidence interval (Cl) 2.81 (1.59-4.9) at 6 months and 1.73 (1.01-3.01)

at 12months], whilst autoantibody-negativity was an independent predictor of PGA near-
remission [adjusted OR (95% Cl) 2.45 (1.25-4.80) at 6 months and 5.71 (2.47-13.2) at 12months].
Conclusion: In early RA, Boolean remission is more frequently missed because of persistent
swollen joints. However, barriers to full-remission vary in relation to the autoantibody status.
Autoantibody-positive patients more commonly experience residual swollen joints, whilst PGA
more frequently impairs remission in autoantibody-negative patients. Efforts to target full-
remission in early RA may thus require different strategies according to autoantibody profile.
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Background
In patients with rheumatoid arthritis (RA), abroga-
tion of inflammation results in delay of

joint damage progression, preservation of physical

function and quality of life, and prevention of

comorbidities.!

Furthermore,

obtaining

strict
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control of disease activity increases the chances of
successful tapering of medications.2 The pursuit of
disease remission is therefore the most important
therapeutic goal in patients with RA according to
modern treat-to-target (T2T) recommendations.>

In both trials and clinical practice, remission has
been defined mostly according to the disease
activity score on 28-joints (DAS28). However, at
both the conventional cut-off of <2.6 and at
lower thresholds, DAS28 remission rather reflects
a state of low disease activity associated with sub-
optimal outcomes in a large proportion of
patients.*% As such, the American College of
Rheumatology (ACR) and the European League
Against Rheumatism (EULAR) jointly developed
more stringent remission criteria in 2011.7
According to the Boolean-based definition, a
patient is considered in remission when the ten-
der joint count (TJC), the swollen joint count
(SJC), the patient global assessment (PGA) of
disease activity, and C-reactive protein (CRP)
each do not exceed a score of one.” Although the
criteria were intended for use in research, both
the original publication’ and subsequent treat-
ment guidelines® suggest their adoption as the
new standard also in patient care.

Despite the widespread endorsement of the
American College of Rheumatology/European
League Against Rheumatism (ACR/EULAR) cri-
teria, the stringent Boolean-based definition of
remission is, in fact, very hard to achieve in clini-
cal practice.81° Far more commonly, patients
miss remission solely because one of the four core
items scoring >1 — a condition called near-remis-
sion.!! Depending on the missed core variable,
the outcomes of near-remission may vary. Whilst
residual swollen joints indeed indicate patients at
risk of radiographic progression,!2:13 PGA may be
affected by several factors unrelated to inflamma-
tory disease activity,!* and appears less strictly
associated with joint damage and disability.!5-10
Independent studies have recently shown that, in
course of RA, PGA is the major limiting factor to
full-remission.!7-22 Based on this evidence, it has
been suggested that the proportion of patients
attaining adequate control of disease activity
might actually be broader than that captured by
the ACR/EULAR criteria, and that failure to
achieve remission because of high PGA should be
left out of T2T strategies.?3

Caution is required, however, before introducing
definitive changes in the current conception and

management of remission in RA, as more thor-
ough understanding of its frequency and limiting
factors in different clinical settings is still
needed.2%25> Studies addressing near-remission
and its components have indeed focused largely
on patient populations with established disease
under variable treatment regimens.'”2! In this
context, Boolean-remission may be particularly
hard to achieve, and a number of factors also
related to disease chronicity and disability may
profoundly impact on patient-reported outcome
(PRO) measures.1%26:27 \Whether the state of near-
remission is common also in early RA patients
receiving T2T management is, in contrast, poorly
defined,?? and no data indicate that the limiting
variables to full-remission inevitably overlap in
frequency and clinical significance those observed
in established disease. Furthermore, early RA
populations include significantly more autoanti-
body-negative patients,282° but the potential
impact of the autoantibody status on the different
components of disease remission is unknown.

The aim of this study was to analyze the frequency
and the limiting factors for fulfilling Boolean
remission in real-life in a yet unexplored early
phase of RA, also in relation to disease-specific
characteristics such as autoantibody status.

Patients and methods

Patients and follow up

Consecutive RA patients attending the Early
Arthritis Clinic of the University Hospital of Pavia
were included.3%:3! Before October 2010, RA
patients had to fulfill the ACR 1987 criteria at
inclusion.?? After October 2010, patients were
classified according to the ACR/EULAR 2010
criteria.33 All patients had symptoms duration
<12months and were glucocorticoid and disease
modifying anti-rheumatic drug (DMARD)-naive
at their first assessment. After inclusion, patients
were seen every 2 months in the first semester and
every 3months afterwards. Patients classified as
RA according to the 1987 criteria were treated
with methotrexate (MTX) from 10mg/week up
to 20mg/week to achieve low disease activity
(LDA, DAS28 <3.2). Low-dose oral prednisone
(PDN) (12.5mg/day for 2weeks and 6.25 mg/day
subsequently) was assigned randomly to about
50% of the patients.? Patients classified as RA
according to the 2010 criteria received MTX
from 15mg/week up to 25 mg/week to achieve a
DAS28 <3.2. PDN (5mg/day) was prescribed to
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all patients unless contraindicated.3! Alternative
conventional synthetic (cs) DMARDs (lefluno-
mide, sulfasalazine) were prescribed in patients
with a contraindication (or early intolerance) to
MTX; hydroxychloroquine was reserved for
patients with very mild RA and/or severe comor-
bidities. If the target of LDA had not been reached
with the first csDMARD, a combination with
another csDMARD or with a biologic (b) or tar-
geted synthetic (ts) DMARD was considered
based on the presence of poor prognostic factors.

The study was conducted according to the decla-
ration of Helsinki: all patients signed a written
informed consent before inclusion, and the study
protocol was approved by the local ethics
committee.

Measurements

The data collection at baseline and follow up
included demographic characteristics, symptom
duration, tender and swollen joint count on 28
joints (TJC28, SJC28), th PGA, and physician’s
assessment of disease activity (PhGA) on a
0-10cm visual analogue scale (VAS), VAS for
general health (GH) and pain (0-100mm), the
Health Assessment Questionnaire (HAQ), the
erythrocyte sedimentation rate (ESR), and CRP.
PGA was assessed systematically using the fol-
lowing formulation: “considering all the ways
your arthritis has affected you, how do you feel
your arthritis is today?”.'* Rheumatoid factor
(RF) and anti-citrullinated protein autoantibod-
ies (ACPA) were analyzed centrally in baseline
sera by nephelometry and a second-generation
ELiA (Phadia, Uppsala, Sweden) respectively,
with cut-off values of 20 U/ml for RF and 10 U/ml
for ACPA. Patients were classified as autoanti-
body-positive if RF and/or ACPA were above the
reference cut-off values; autoantibody-negative in
case of RF and ACPA both negative. At baseline,
patients underwent ultrasonographic (US) exam-
ination of bilateral wrists and metacarpophalan-
geal joints using a Logiq 9 scanner (General
Electrics Medical Systems, GE Healthcare,
Chicago, IL, USA) with a multifrequency linear
array transducer (8-15MHz), according to the
EULAR guidelines and their updates.3* Gray-
scale (GS) and power Doppler (PD) signals were
assigned to each joint in accordance with semi-
quantitative 0—3 scales.?> An overall US score for
GS and PD signal was calculated at each US
assessment as the sum of either GS or PD signal
scores obtained from each joint (range 0-36). All

patients underwent postero—anterior radiographs
of the hands, wrists, and feet at baseline. Erosive
RA was defined based on the presence of an ero-
sion score =1 according to the Sharp/van der
Heijde score.3¢

Definitions of remission

The achievement of disease remission was evalu-
ated after 6 and 12months of treatment.
According to the ACR/EULAR Boolean-based
definition,” patients were classified in three remis-
sion states: (i) Boolean-based remission (TJC28,
SJC28, CRP mg/dl, and PGA, all <1); (ii) near-
remission (just three of the four core items scor-
ing <1); (iii) non-remission (two or more criteria
>1). Near-remission was further sub-classified
based on the limiting variable.

Statistical analysis

Data were presented with means and standard
deviations (SD), median and interquartile range
(IQR), or relative frequencies, as appropriate.
There was no imputation of missing data.
Comparisons of disease characteristics between
remission subgroups were made using independ-
ent samples z test, Mann—Whitney U test or y? test.
The association between baseline demographic
and clinical variables and near-remission (stratified
according to the limiting variable) was investigated
by means of univariable and multivariable logistic
models including non-collinear variables with
p<0.2 at the univariable analysis. The independ-
ent associations of the autoantibody status were
confirmed in multivariable models fitted to account
for potential confounders irrespective of their p
values at univariable analysis (age, gender, symp-
toms duration, baseline SJC28 and PGA, use of
MTX and MTX starting dose, use of b/tsD-
MARDS, use of PDN, calendar year—quartiles).
Results were presented as odds ratios (OR) and
95% confidence intervals (CI). All analyses were
conducted using MedCalc® Version 12.7.0.0, and
the level of significance was set at 0.05.

Results

Baseline characteristics of the study population

Out of a total population of 578 consecutive
patients newly diagnosed with RA, 535 (92.6%)
had 6 months follow-up data available after treat-
ment start and were used for the current analyses.
Of these, 23 patients were lost to follow up after
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Table 1. Baseline demographic and clinical characteristics of the study

population.
n=535 patients

Age, mean (SD) 59.3(14.8)
Female gender, n. (%) 388 (72.5)
Symptoms duration, weeks, median (IQR] 15.6 (9.4-28)
5JC28, median (IQR) 7 (4-11)
TJC28, median (IQR) 6(3-11.3)
DAS28, mean (SD) 4.92(1.18)
SDAI, mean (SD) 29.33(13.50)
VAS pain, median (IQR) (0-100) 54 (40-80)
PGA, median (IQR) (0-10) 6 (4.1-8)
PhGA, median (IQR) (0-10) 4.8 (3.5-¢)

HAQ, median (IQR) (0-3)
ESR, mm/1h, median (IQR)

CRP, mg/dl, median (IQR)

RF positive, n (%)

ACPA positive, n (%)

RF and ACPA double-positive, n (%)
RF and ACPA double-negative, n (%)
Erosion SHS =1, n (%)

US-GS score, median (IQR) (0-36)
US-PD score, median (IQR) (0-36)

1.125 (0.625-1.75]
24 (14-41)
0.88(0.31-2.31]
232 (43.4)

179 (33.5)

149 (27.9)

271 (50.7)

205 (38.3)

7 (4-11)
3(0-8)

ACPA, anti-citrullinated protein antibodies; CRP, C-reactive protein; DAS28,
diseases activity score on 28 joints; ESR, erythrocyte sedimentation rate; GS, gray
scale; HAQ, health assessment questionnaire; IQR, interquartile range; PD, power
Doppler; PGA, patient global assessment; PhGA, physician global assessment; RF,
rheumatoid factor; SD, standard deviation; SDAI, simplified disease activity index;
SHS, Sharp van der Heijde score; SJC28, swollen joint count on 28 joints; TJC28,
tender joint count on 28 joints; US, ultrasonography; VAS, visual analogue scale.

the 6th month. Remission outcomes after
12 months were thus re-evaluated in 512 patients.
Baseline characteristics of patients lost to follow
up were not significantly different from the entire
population (data not shown).

The demographic and baseline disease characteris-
tics of the study population are shown in Table 1.
Patients were predominantly female (72.5%), with
amean (SD) age of 59.3 (14.8) years and a median
disease duration of 16weeks (IQR 9-28). The

mean (SD) DAS28 was 4.92 (1.18), the median
(IQR) PGA was 6 (4-8) and the median (IQR)
pain score was 54 (40-80) 48% of the patients was
autoantibody-positive, and 38% presented with
radiographic erosions already at baseline.

Frequency of near-remission and limiting
variables to full-remission at follow up

Per study protocol, at the 6-month assessment all
patients were still on therapy with c¢sDMARDs
(MTX in 89.7%), and the predefined target of
LDA had been reached in 56.6% of cases, with
26.7% of the patients being in DAS28 remission.
After the 6th month, patients continued to esca-
late MTX or received combination therapy with
cs or b/ts DMARDs (84/512 patients, 16.4%) in
case of failure to achieve the target of LDA despite
maximum MTX dose. Collectively, at the
12 month assessment, 80% of the patients were in
LDA, with 39.3% being in DAS28 remission.

Boolean-based remission was fulfilled in 69
patients (12.9%) at 6 months; of the remaining
466 patients, 329 (61.5%) were in non-remission,
and 137 (25.6%) missed Boolean remission solely
because one of the four items scoring >1 (near-
remission). At 12months, the proportion of
Boolean remission slightly increased to 17.8%,
whilst near-remission remained stable (25.8%).
Less than half of the patients (45.5%) in full-
remission at 6 months maintained stable remis-
sion also at the 12months assessment, whilst
36.4% turned into a status of near-remission. Of
the patients in near-remission at 6 months, 38.6%
were still in near-remission, and 24.2% gained a
status of full-remission.

Figure 1 shows the distribution of the limiting fac-
tors for fulfilling Boolean remission after 6 and
12months. SJC28 > 1 was responsible for the major-
ity of near-remissions at both time points (56.2%
and 57.6% at 6 and 12months, respectively), whilst
PGA > 1 accounted for 35% of the cases at 6months
and 36.4% at 12months. TJC28>1 or CRP levels
>1mg/dl were found in less than 10% of near-remis-
sions. In patients in near-remission at both the 6-
and the 12-month follow up, the limiting variable
remained mostly unchanged.

Baseline characteristics associated with near-
remission according to the limiting variable

As Boolean remission in our patients appeared
precluded mainly by either persistent SJC28 or
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Figure 1. Limiting variables to Boolean remission at 6 and 12 months. Histograms showing the proportion
of patients failing to achieve full Boolean remission because of SJC28 >1, PGA >1, CRP levels >1mg/dl, or
TJC28 after 6 (a) and 12months (b) from treatment start.

CRP, C-reactive protein; PGA, patient global assessment; SJC28, 28-swollen joint count; TJC28, 28-tender joint count.

PGA>1 at both earlier and later time points, we
analyzed whether specific patient or disease char-
acteristics at presentation could distinguish the
different remission outcomes (Tables 2 and 3).
None of the variables of disease activity or patient
reported outcomes (PROs) at baseline could con-
sistently discriminate between patients achieving
SJC28 or PGA near-remission after 6 and
12 months from treatment start, except for slightly
higher baseline SJC28 in SJC28 near-remission at
6 months and slightly worse baseline PROs in
PGA near-remission at 12 months.

In contrast, significant differences were observed
in autoantibody status. Indeed, patients in near-
remission due to SJC28>1 were more frequently
autoantibody-positive compared with patients in
near-remission due to PGA>1 at both the 6- and
the 12-month time-points (72.7% wversus 31.3%
and 65.8% versus 18.8%, p<<0.001). As a result,
the limiting variables to Boolean remission clearly
differed between autoantibody-positive and -nega-
tive patients (Figure 2). In autoantibody-positive
patients, SJC28 > 1 was responsible for 71.8% of
near-remissions at 6months and 79.4% at
12months, compared with only 19.2% and 14.3%
of cases attributable to PGA>1 (»p<<0.001 for
both time points). In contrast, autoantibody-nega-
tive patients more frequently missed remission
because of the PGA (55.9% and 56.5% at 6 and
12 months, respectively) rather than for persistent
swollen joints (35.6% and 37.7%, p=0.04 for both
time points). After adjusting for confounders,
autoantibody-positive patients were at increased
risk of missing remission because of SJC28>1
with an adjusted OR (95% CI) of 2.81 (1.59-4.96)
at 6months and of 1.73 (1.01-3.01) at 12 months,

whilst autoantibody-negative patients missed remis-
sion because of PGA>1 with an adjusted OR
(95% CI) of 2.45 (1.25-4.80) at 6 months and
5.71 (2.47-13.2) at 12months. Other independent
predictors of SJC28 and PGA near-miss remission
are listed in Table 4.

Characteristics of near-miss remission

according to the limiting variable

We then investigated the specific disease character-
istics of patients in near-remission (stratified for the
limiting variable) in comparison with full-remission
and non-remission (Table 5). Irrespective of the
autoantibody status, SJC28 near-remission at
6 months presented a mean (SD) number of resid-
ual swollen joints of 3.2 (1.5), and nearly 15% of
these patients had =6 active joints. Data were sim-
ilar in SJC28 near-remission at 12months. In
patients in PGA near-remission, as expected, VAS
scores for pain and PGA were significantly higher
compared with both SJC28 near-remission and
full-remission, and were comparable with those of
patients in non-remission. However, and unex-
pectedly, measures of objective disease activity
were also slightly increased compared with full-
remission, with higher CRP levels and SJC28.

Discussion

In this study, we demonstrate that, in patients
with RA, despite early diagnosis and T2T, strin-
gent remission according to the ACR/EULAR
criteria is hard to achieve. Far more commonly,
patients miss Boolean remission solely because
one of the four core variables scoring >1.
Compared with established RA, in which the
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Table 2. Baseline variables associated with near-remission at 6 months stratified for the missing item (PGA or

SJC28).

SJC28 near-remission n=77 PGA near-remissionn=48 p

Demographic

Age, mean (SD)

Female gender, n (%)
Disease characteristics

Duration, weeks, mean (SD)

RA 1987 criteria, n (%)
Disease activity

SJC28, mean (SD)

TJC28, mean (SD)

PhGA, mean (SD)

DAS28, mean (SD)

SDAI, mean (SD)
PROs

VAS pain, mean (SD)

PGA, mean (SD)

HAQ, mean (SD)
Laboratory

ESR, mean (SD)

CRP, mean (SD)

RF positive, n (%)

ACPA positive, n (%)

RF and/or ACPA positive, n (%)
Imaging

Erosion SHS score =1, n (%)

US-GS score, mean (SD)
US-PD score, mean (SD)

59 (15.1)
56 (72.7)

21.4 (21)
62 (80.5)

8.3 (5]

4.7 (4.4)

4.6 (2)
4.67(1.12)
24.89 (10.96)

50.1(28.3)
5.2(3)
1.02 (0.66)

32.1(21)
1.69 (2.02)
47 (61)

38 (49.4)
56 (72.7)

34 (44.2)

8.2 (6.4)
5.9 (6.6)

59.9 (15.3) 0.75
34(70.8) 0.98
20.2 (22.1) 0.79
38(79.2) 0.96

6 (3.8 0.01*
6(5.2) 0.14
4.3(2) 0.53
4.65(1.29) 0.92
24.80 (10.43) 0.97
53.3(29.2) 0.55

5.2 (2.8) 0.99

1.2 (0.97) 0.21
28.2 (22.4) 0.33
1.19 (1.44) 0.14
11(22.9) <0.001*
11 (22.9) 0.005*
15 (31.2) <0.001*
17 (35.4) 0.43
7.3(5.1) 0.44

5.7 (5.2) 0.89

*Significant at p < 0.05.

ACPA, anti-citrullinated protein antibodies; CRP, C-reactive protein; DAS28, disease activity score on 28 joints; ESR,
erythrocyte sedimentation rate; GS, gray scale; HAQ, health assessment questionnaire; IQR, interquartile range; PD, power
Doppler; PGA, patient global assessment; PhGA, physician global assessment; PROs, patient reported outcomes; RF,
rheumatoid factor; SD, standard deviation; SDAI, simplified disease activity index; SHS, Sharp van der Heijde score; SJC28,
swollen joint count on 28 joints; TJC28, tender joint count on 28 joints; US, ultrasonography; VAS, visual analogue scale.

barrier to Boolean remission is often represented
by a PGA>1, in patients with early RA the
achievement of stringent remission is more often
precluded by the persistence of swollen joints.

Relevantly, the limiting factor to full-remission
varies according to autoantibody status.
Autoantibody-positive patients largely miss
remission because of SJC28, whilst the PGA is
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Table 3. Baseline variables associated with near-remission at 12 months stratified for the missing item (PGA

or SJC28).
SJC28 near-remission n=76 PGA near-remissionn=48 p

Demographic

Age, mean (SD) 61.8 (13.4) 59.1 (16) 0.33

Female gender, n (%) 54 (71.1) 30 (62.5) 0.42
Disease characteristics

Duration, weeks, mean (SD) 19.1(19.1) 25.1(24.7) 0.19

RA 1987 criteria, n (%) 64 (84.2) 39 (81.3) 0.86
Disease activity

SJC28, mean (SD) 8.5(5.2) 7.6 (4.6) 0.29

TJC28, mean (SD) 5.7 (5.6) 7.2(6.2) 0.15

PhGA, mean (SD] 4.7 (2) 4.5(2.1) 0.57

DAS28, mean (SD) 4.69 (1.19) 4.77 (1.24) 0.73

SDAI, mean (SD) 25.37 (13) 24.45(12.94) 0.44
PROs

VAS pain, mean (SD) 48.4 (25.7) 59.9 (28] 0.02*

PGA, mean (SD) 4.9(2.7) 6(2.9) 0.04*

HAQ, mean (SD) 1.01(0.72) 1.25 (0.80) 0.09
Laboratory

ESR, mean (SD) 34.8 (23.4) 27.3 (18] 0.07

CRP, mean (SD] 2.21(2.81) 1.44 (1.49) 0.09

RF positive, n (%) 45 (59.2) 6(12.5) <0.001*

ACPA positive, n (%) 33 (43.4) 6(12.5) <0.001*

RF and/or ACPA positive, n (%) 50 (65.8) 9(18.8) <0.001*
Imaging

Erosion SHS score =1, n (%) 35 (46.1) 21 (43.8) 0.95

US-GS score, mean (SD) 8.8 (5.2) 7.6 (5.3) 0.27

US-PD score, mean (SD) 6.1(5.5) 5.4 (5.6) 0.52

*Significant at p< 0.05.

ACPA, anti-citrullinated protein antibodies; CRP, C-reactive protein; DAS28, disease activity score on 28 joints; ESR,
erythrocyte sedimentation rate; GS, gray scale; HAQ, health assessment questionnaire; |IQR, interquartile range; PD, power
Doppler; PGA, patient global assessment; PhGA, physician global assessment; PROs, patient reported outcomes; RF,
rheumatoid factor; SD, standard deviation; SDAI, simplified disease activity index; SHS, Sharp van der Heijde score; SJC28,
swollen joint count on 28 joints; TJC28, tender joint count on 28 joints; US, ultrasonography; VAS, visual analogue scale.

the limiting variable to full-remission more often benefits in terms of physical function, halt of joint
in autoantibody-negative patients. damage progression and quality of life.® As such,

disease remission should be better assessed by
The achievement of stringent remission in early means of the ACR/EULAR criteria, which are
RA soon after treatment start conveys most more restrictive compared with the DAS28.3 In
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Figure 2. Limiting variables to Boolean remission at 6 and 12 months stratified for the autoantibody status.
Spider diagrams showing the frequency of the limiting variables to Boolean remission after 6 (a) and

12months (b) from treatment start in autoantibody-positive (red) and -negative (blue) patients.

CRP, C-reactive protein; PGA, patient global assessment; SJC28, 28-swollen joint count; TJC28, 28-tender joint count.

Table 4. Baseline predictors of near-remission stratified for the missing item (PGA or SJC28). Multivariable

analysis.

6 months 12 months

OR (95% CI) p OR (95% CI) P
SJC28 near-remission
Female gender - - - -
RF and/or ACPA positive 2.81(1.59-4.96) <0.001 1.73(1.01-3.01) 0.03
SJC28 1.09 (1.02-1.16) 0.006 1.09 (1.03-1.15) 0.005
CRP - - - -
TJC28 0.86 (0.81-0.92) <0.001 0.90 (0.85-0.96) 0.001
PGA - - 0.99 (0.97-0.99) 0.01
PGA near remission
Female gender - - 1.64(0.82-3.28) 0.16
RF and/or ACPA positive 0.41(0.21-0.80) 0.009 0.18 (0.08-0.41) <0.001
SJC28 0.94(0.87-1.01) 0.09 - -
CRP 0.87 (0.73-1.03) 0.11 0.91 (0.80-1.04) 0.18
TJC28 - - - -
PGA 1.01 (0.99-1.08) 0.10 - -

ACPA, anti-citrullinated protein antibodies; Cl, confidence interval; CRP, C-reactive protein; OR, odds ratio; PGA, patient
global assessment; RF, rheumatoid factor; SJC28, swollen joint count on 28 joints; TJC28, tender joint count on 28 joints.

our cohort, symptom duration before treatment
start was, on average, within the window of glucocorticoid co-medication was introduced sys-

opportunity of 15-19weeks, MTX was used as tematically in more recent years. This strategy is

the anchor drug and increased to the target, and
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Table 5. Characteristics of patients in different remission states at 6 and 12 months.

SJC28 near-remission  PGA near-remission Remission Non-remission
6months n=77 n=48 n=69 n=329
Disease activity

SJC28, mean (SD) 3.2(1.5)* 0.5 (0.5)*¢ 0.5 (0.6)*# 4.3(3.1)*¢

TJC28, mean (SD) 0.2 (0.4)* 0.3 (0.6)8 0.1(0.4)8% 4 (4.9)*8#
PROs

VAS pain, mean (SD) (0-100) 6.9 (13.7)* 29.6 (23.6)*8 3.9 (7.7)*&# 35.9 (25.4)*8#

PGA, mean (SD) (0-10) 0.3 (0.4)* 3.4(2.3)*¢ 0.2 (0.3)8* 3.5(2)*
Laboratory

ESR, mm/1h, mean (SD) 15.8 (9.9)* 16.6 (11.7)8 13.5 (9.9)*8# 21.6 (15.9)*8#

CRP, mg/dl, mean (SD) 0.27 (0.23)* 0.35 (0.25)*# 0.25 (0.23)*# 0.78 (1.79)*#
12months n=76 n=48 n=91 n=289
Disease activity

SJC28, mean (SD) 2.9 (1.5)* 0.6 (0.5)*¢ 0.4 (0.5)*8# 3.7 (2.5)*¢#

TJC28, mean (SD) 0.2 (0.4)* 0.3 (0.4)8 0.1 (0.3)*&# 3.8 (5)*s#
PROs

VAS pain, mean (SD) (0-100) 5.8 (8.8)* 35.2 (24.7)*8 6(10.3)8# 38.3 (26.5)*8#

PGA, mean (SD) (0-10) 0.2 (0.3)* 3.9 (2.5)*¢ 0.3 (0.4)8# 3.5 (2.4)%#
Laboratory

ESR, mm/1h, mean (SD) 17.9 (12.7)* 18.7 (17.1)8 15.6 (11.2)*8# 21.6 (17)*8#

CRP, mg/dl, mean (SD) 0.31(0.50)* 0.36 (0.26)°¢ 0.26 (0.22)*8# 0.82 (2.03)*8#

“8#p < 0.05 based on ANOVA analysis of variance with Student-Newman-Keuls test for all pairwise comparisons.
*SJC28 near-remission versus PGA near-remission, remission and non-remission.

8PGA near-remission versus remission and non-remission.
#Remission versus non-remission.

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; PGA, patient global assessment; PhGA, physician global
assessment of disease activity; PROs, patient reported outcomes; SD, standard deviation; SJC28, swollen joint count on 28
joints; TJC28, tender joint count on 28 joints; VAS, visual analogue scale.

recognized as largely non-inferior compared with
immediate start of biological DMARDs in the
achievement of disease remission in early RA.37
Nevertheless, Boolean remission remains hard to
achieve, being observed in less than 20% of the
patients in this study and in similar early arthritis
cohorts.19 Although we cannot exclude that adop-
tion of more stringent therapeutic targets might in
principle improve the outcomes, neither earlier
treatment initiation within the phase of undiffer-
entiated arthritis and early combination with bio-
logical DMARDs, as in the IMPROVED study,38
nor treatment to the target of imaging remission,

such as in the ARCTIC trial,?® are apparently
associated with higher rates of ACR/EULAR
remission.

Far more commonly, RA patients fulfill three of
the four required Boolean criteria — a condition
defined near-remission.!! Studies in different
clinical practice cohorts of established RA have
consistently shown that PGA is the limiting vari-
able to full-remission in more than 70% of the
cases,!:21 and omitting the PGA nearly doubles
the rate of patients achieving remission of inflam-
mation as assessed objectively.16-22 Whilst the
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condition of near-miss remission was nearly as
twice more common than full-remission also in
patients with early RA in our study, remission was
missed more frequently because of persistent
swollen joints, and this was observed at both early
and later time points. Apart from inter-studies
differences related to the lack of standardized
administration of the PGA,!%4:4%:41 our results indi-
cate that the current management of early RA in
daily life is still insufficient at rapidly controlling
synovitis. Although the adoption of more strin-
gent therapeutic targets does not apparently mod-
ify the outcomes of remission,3®3° we cannot
exclude that more targeted therapies could impact
differently on core variables of disease activity.
Accordingly, early combination with bDMARDs
in the U-Act-Early trial has been shown to be
associated with faster suppression of synovial
inflammation compared with MTX monother-
apy.#2 The low proportion of patients initiating a
b/tsDMARD in our cohort precluded testing of
whether more targeted therapies would reduce
the rate of remission missed because of SJCS.
However, our results indicate that, in the early
phases after treatment start with csDMARDs,
patients with RA should be monitored carefully
for disease progression/relapse even when most of
the parameters of disease activity are apparently
well-controlled. Indeed, persistent swollen joints
are the major drivers of radiographic progression
also in patients in remission.12,13,43,44

Yet, a smaller though significant proportion of
patients presented with poor self-assessment of
the disease despite good control of objective
inflammation also in our cohort. The reasons for
the lower rates of PGA near-remission in our
cohort of early RA compared with established dis-
ease remain to be demonstrated,!”22 but may
reflect possible differences in patients’ perception
of the disease in course of different phases, with
higher rates of satisfaction as soon as treatment is
started and the first benefits are being experi-
enced. Of particular relevance for clinical prac-
tice, no demographic or clinical variables at
presentation could effectively discriminate
between SJC28 and PGA near-remission apart
from autoantibody status. Indeed, autoantibody-
positive patients nearly exclusively missed remis-
sion because of a SJC28>1. In these patients,
treatment intensification should be strongly con-
sidered in order to preserve long-term joint integ-
rity, as RA-associated autoantibodies are
recognized as an additional and inflammation-
independent risk factor for bone and cartilage

destruction.#>*¢ In contrast, the PGA was the
limiting variable to full-remission predominantly
in autoantibody-negative patients. This finding is
not surprising as several studies have shown that,
among patients with RA, disproportionate pain is
observed more frequently within the autoanti-
body-negative subgroup.4748

In established RA, the PGA score reflects chronic
pain, fatigue, anxiety, and loss of function, whilst
correlation with joint involvement and acute
phase reactants is low.1%16:17:19:20 Ag the condition
of remission solely missed because of the PGA
has been shown to largely overlap full-remission
in clinical characteristics and outcomes,1520 a
dual strategy separately targeting biologic inflam-
mation and patient symptoms is currently been
proposed.2?> However, in our cohort of early RA
patients, PGA near-remission unexpectedly also
presented with slightly higher levels of objective
inflammation as compared with patients in
Boolean remission. Although specific studies on
the major drivers of the PGA in the early phases
of RA are lacking, it is possible that the PGA may
collect partly different information in the different
phases of the disease.#® Soon after disease onset,
the consequences of disease chronicity on pain
sensitization and bone destruction may not yet
have severely impacted on patients’ self-assess-
ments,’® and the PGA may more specifically
reflect disease activity. Collectively, our results
thus suggest caution in the pursuit of a dual target
strategy in early RA missing remission solely
because of the PGA, as some of these patients
may present persistent clinical or subclinical
inflammation potentially susceptible of immuno-
suppressive therapy.

Our study has limitations. The lack of standardi-
zation of administration of the PGA,14:40:41 g5 well
as the imprecise reproducibility of joint counts,>!
may affect comparisons with previous studies.
However, the PGA was assessed systematically
using the same formulation, and joint evaluations
were performed by experienced rheumatologists
working at a single center, thus making the pro-
portion of PGA and SJC28 near-remission
observed in this study reliable. Still, our data refer
mostly to treatment with c¢sDMARDs, and we
cannot exclude that the use of b/tsDMARDs may
alter the distribution of the limiting variables to
Boolean remission also in patients with early
RA.2¢ Compared with studies addressing near-
remission in established RA, the proportion of
autoantibody-negative patients in our cohort and
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in similar early RA populations is expected to be
higher.28:2% Although the application of the 2010
criteria might have led to RA over-diagnosis,
especially in autoantibody-negative subjects,>2
differential diagnoses were carefully excluded,
and the vast majority of our patients also fulfilled
the 1987 criteria for RA. This allowed us to high-
light statistically and clinically significant differ-
ences between serological disease subgroups.
Still, the low number of single RF- and ACPA-
positive patients hampers further definition on
the possible independent associations of the two
antibody systems with remission outcomes.
Although the rate of SJC28 near-remission
remained high also after 12months from treat-
ment start, a longer follow up is needed to estab-
lish at which time point the PGA becomes the
major limiting factor to Boolean remission.

In conclusion, our results indicate that incom-
plete suppression of synovitis represents a major
obstacle to the achievement of stringent disease
remission in patients with early RA in the context
of conventional treatment strategies with first-line
csDMARDs. Autoantibody-positive  patients
more often present with persistent joint swelling
even when other parameters of disease activity
and self-reported assessments appear well-con-
trolled, and should be monitored carefully for dis-
ease progression. In contrast, PROs limit
full-remission predominantly in autoantibody-
negative patients. However, in early RA, near-
remission due to the PGA exceeding the cut-off
of 1 maintains higher levels of objective inflam-
mation as compared with Boolean remission, sug-
gesting cautious evaluation of disease activity also
in this condition.
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