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Abstract

Objectives. RA patients are often not in remission due to patient global assessment of disease activity (PtGA)

included in disease activity indices. The aim was to assess the lag of patient-reported outcomes (PROs) after re-

mission measured by clinical disease activity index (CDAI) or swollen joint count (SJC28).

Methods. RA patients enrolled in the Ontario Best Practices Research Initiative registry not in low disease state at

baseline with at �6 months of follow-up, were included. Low disease state was defined as CDAI� 10, SJC28� 2,

PtGA� 2cm, pain score� 2cm, or fatigue� 2cm. Remission included CDAI� 2.8, SJC28� 1, PtGA�1cm, pain

score� 1cm, or fatigue� 1cm. Time to first low disease state/remission based on each definition was calculated

overall and stratified by early vs established RA.

Results. A total of 986 patients were included (age 57.4 (12.9), disease duration 8.3 (9.9) years, 80% women). The

median (95% CI) time in months to CDAI� 10 was 12.4 (11.4, 13.6), SJC28� 2 was 9 (8.2, 10), PtGA� 2cm was

18.9 (16.1, 22), pain�2cm was 24.5 (19.4, 30.5), and fatigue� 2cm was 30.4 (24.8, 31.7). For remission, the me-

dian (95% CI) time in months to CDAI�2.8 was 46.5 (42, 54.1), SJC28�1 was 12.5 (11.4, 13.4), PtGA� 1cm was

39.6 (34.6, 44.8), pain�1cm was 54.7 (43.6, 57.5) and fatigue�1cm was 42.6 (36.8, 48). Time to achieving low

disease state and remission was generally significantly shorter in early RA compared with established RA with the

exception of fatigue.

Conclusion. Time to achieving low disease state or remission based on PROs was considerably longer compared

with swollen joint count. Treating to a composite target in RA could lead to inappropriate changes in DMARDs.

Key words: rheumatoid arthritis, outcome measures, patient-reported outcomes, CDAI, remission, LDA,
fatigue

Introduction

RA, one of the most common inflammatory diseases, is

characterized by chronic inflammation and destruction

of synovial joints [1–3]. Initial symptoms include joint

pain and stiffness, and if left untreated, can lead to joint

damage, reduced function, chronic pain, poor health-

related quality of life, and mortality [4]. RA affects �1%

of the population of whom at least 70% are women [5].

RA treatment recommendations have evolved over the

years and currently focus on a treating to a target (T2T)

approach that was developed by an expert committee

involving rheumatologists and patient representatives

from multiple countries [6]. The primary goal of RA treat-

ment is clinical remission, as measured by validated

composite disease activity scores; however, low disease

activity (LDA) is an acceptable alternative target in
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certain scenarios such as established RA [6]. The guide-

lines also state that drug therapy should be adjusted at

least every 3 months when treatment targets have not

been reached. Recommendations for first-line treatment

of RA suggest the use of conventional synthetic

disease-modifying antirheumatic drugs (csDMARDs) [6–

8]. In the event that first-line csDMARD(s) is/are ineffect-

ive, it is recommended that patients add or switch to an

alternative csDMARD, or to a biologic DMARD

(bDMARD) or targeted synthetic DMARD (tsDMARD).

In addition to T2T for clinical outcomes, an important

aspect of RA treatment is patient-centered care; using

patient-reported outcomes (PROs) [6]. PROs are essen-

tial in managing RA disease and have been incorporated

into disease activity composite scoring measures. PROs

in RA typically include self-reported assessments of glo-

bal disease activity/general health, pain, physical func-

tion, and health-related quality of life [9]. While PROs

are useful for providing patient perspectives to help

guide treatment, their inclusion in disease activity scores

has been criticized for having an excessive impact on

the calculated scores, and therefore potentially influenc-

ing adversely the achievement of treatment targets such

as remission or LDA [10]. In addition, variation in the for-

mulation of PROs often used in real-world may have a

considerable impact on treatment targets and, subse-

quently, management decisions [11].

The goal of this study was to compare the timing of

remission and LDA with improvement in PROs in the

OBRI, a clinical registry for RA patients from Ontario,

Canada followed in routine care. Differences between

patients with early and established RA were also

explored.

Methods

Study design

The Ontario Best Practices Research Initiative (OBRI) is

a multicentre provincial registry in Canada that pro-

spectively collects data on RA patients followed in rou-

tine care. Patients eligible for inclusion in the registry

must have a diagnosis of RA confirmed by a rheuma-

tologist, disease onset �16 years of age, be �18 years

of age at registry enrolment, and have �1 swollen joint.

Treating rheumatologists collect data through patient as-

sessment as per routine care, while patients also directly

provide data via telephone interviews occurring every

six months. The OBRI registry was established in

accordance with the Declaration of Helsinki. Ethics ap-

proval was obtained for institutional sites [University

Health Network Research Ethics Board (REB) #: 07–

0729-AE] and approval at each participating site

(Supplementary Material, section OBRI Research Ethic

Boards, available at Rheumatology online). Written

informed consent was provided by all patients prior to

enrolment in the registry.

Study population

Patients enrolled in the OBRI registry between January

2008 and January 2019 were selected for inclusion in

the study if their first registry visit and first phone inter-

view occurred within 60 days of one another, if they had

�2 visits and a follow-up of at least 6 months, and were

not in remission or considered to have low disease ac-

tivity (LDA) at baseline based on the definitions provided

below (see Study endpoints) in any of the following out-

comes: clinical disease activity index (CDAI), swollen

joint count based on 28-joints (SJC28), patient global

assessment of disease activity (PtGA), fatigue or pain.

The study participants eligible from the OBRI registry

are presented in Fig. 1.

Study endpoints

Study endpoints of interest were remission based on

CDAI (�2.8), SJC28 (�1), TJC28 (�1), PtGA (�1 cm),

pain (�1 cm), fatigue (�1 cm), and physician global as-

sessment of disease activity (MDGA� 1 cm) and LDA

based on the same measures (CDAI�10, SJC28� 2,

TJC28� 2, PtGA� 2 cm, pain� 2 cm, fatigue� 2 cm,

MDGA� 2 cm).

Statistical analyses

Baseline characteristics (demographics, disease charac-

teristics, comorbidities and medication use) were sum-

marized using descriptive statistics, which included the

mean (S.D.) for continuous variables and frequencies and

proportions for categorical data.

Kaplan–Meier (K–M) survival analysis was used to as-

sess the time to first remission and time to first LDA

based on CDAI, SJC28, TJC28, MDGA, PtGA, pain and

fatigue. Patients with missing information at routine

follow-up assessments, or who did not achieve remis-

sion or LDA, were right censored (unknown future target

achievement). Cumulative probabilities of achieving each

end point at regular intervals were produced; the associ-

ated 95% CIs were estimated using a logarithmic

Rheumatology key messages

. CDAI and PRO LDA/remission lag significantly behind swollen/tender joint counts and physician global.

. Overall, pain/fatigue lagged behind PtGA; among patients achieving physician-rated LDA/remission only,
PtGA was lagging.

. Careful interpretation of PROs should be exercised to prevent overtreatment and unnecessary DMARD switching.
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function. Time to achieving study endpoints was com-

pared between patients with early (�1 year from diagno-

sis) vs established (>1 year from diagnosis) RA using K–

M survival analysis. In addition, sensitivity analyses

adjusting for age, gender, presence of comorbidities,

and baseline scores, as well as replacing the dichotom-

ous disease duration with continuous variable were also

conducted using Cox regression.

Results

A total of 989 patients were included in the analysis.

Patient demographics and baseline characteristics are

summarized in Table 1. The study population was pre-

dominantly female (80.0%) with established RA (64.8%)

and had a mean (S.D.) age of 57.4 (12.9). Approximately

one-third of patients had previously been treated with a

bDMARD and 20% were receiving concurrent bDMARD

treatment. At baseline, mean (S.D.) levels of CDAI,

SJC28, TJC28, MDGA, PtGA, pain and fatigue were

29.8 (11.7), 8.3 (4.6), 9.3 (6.6), 5.7 (2.0), 6.4 (1.9), 6.6

(1.9) and 6.7 (2.0), respectively.

Fig. 2 shows the time to first LDA (Fig. 2A) and time

to first remission (Fig. 2B) based on different definitions.

The median (95% CI) time to CDAI LDA was 12.4 (11.4,

13.6) months, with cumulative probabilities (95% CI) of

endpoint achievement at 6 and 12 months of 24% (21%,

27%) and 49% (46%, 52%), respectfully. For CDAI re-

mission, the median (95% CI) time to endpoint achieve-

ment was 46.5 (42, 54.1) months, and 6- and 12-month

probabilities were 4% (3%, 6%) and 12% (10%, 15%),

respectively.

When evaluating individual disease parameters, the

median (95% CI) time in months to SJC28� 2 was 9

(8.2, 10), TJC28�2cm was 9.1 (8.2, 10), MDGA was

11.4 (10.3, 12.5), PtGA�2cm was 18.9 (16.1, 22),

pain�2cm was 24.5 (19.4, 30.5) and fatigue�2cm was

30.4 (24.8, 31.7) (Fig. 2A). For remission, the median

(95% CI) time in months to SJC28� 1 was 12.5 (11.4,

13.4), TJC28� 1cm was 12.2 (10.8, 13.3), MDGA was

20 (18.2, 22.1), PtGA�1cm was 39.6 (34.6, 44.8),

FIG. 1 Inclusion of patients into the study
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pain�1cm was 54.7 (43.6, 57.5) and fatigue�1cm was

42.6 (36.8, 48) (Fig. 2B).

When stratified by early vs established RA, time to

achieving LDA based on CDAI [HR (95% CI): 1.23 (1.07,

1.43)], SJC28 [1.32 (1.15, 1.51)], TJC28 [1.18 (1.02,

1.36)], MDGA [1.28 (1.10, 1.49)], PtGA [1.23 (1.05, 1.44)],

and pain [1.29 (1.09, 1.52)] was significantly shorter in

early RA compared with established RA (Fig. 3A).

Similarly, time to achieving remission based on CDAI

[HR (95% CI): 1.50 (1.22, 1.84)], SJC28 [1.35 (1.17,

1.55)], MDGA [1.25 (1.06, 1.47)], PtGA [1.22 (1.02, 1.47)],

and pain [1.37 (1.14, 1.65)] was significantly shorter in

early RA (Fig. 3B). However, no differences were

observed in time to remission based on TJC28 [1.12

(0.96, 1.31)] and either LDA or remission based on fa-

tigue [LDA: 1.10 (0.94, 1.30); remission: 1.09 (0.92, 1.31)]

(Fig. 3A and B). Adjustment for age, gender,

presence of comorbidities and baseline scores as well

as use of disease duration as a continuous variable in-

stead of dichotomous did not alter the results

(Supplementary Tables S1 and S2, available at

Rheumatology online).

TABLE 1 Patient demographics and baseline characteristics

Total Early RA Established RA P-value

(n5986) (n5347) (n5639)

Demographic factors
Age, years, mean (S.D.) 57.4 (12.9) 55.8 (13.2) 58.3 (12.6) 0.004
Sex, female, n (%) 789 (80.0) 267 (76.9) 522 (81.7) 0.075
Marital status, married, n (%) 674 (68.4) 234 (67.4) 440 (68.9) 0.646
Education status, post-secondary, n (%) 537 (54.5) 192 (55.3) 345 (54.0) 0.705

Household annual income, >$50 000 Canadian, n (%) (n ¼781) 428 (54.8) 167 (58.8) 261 (53.2) 0.089
Health insurance coverage, (OHIP þODB) 831 (84.3) 286 (82.4) 545 (85.3) 0.237

Smoking history, n (%) 0.026
Never smoking 437 (44.3) 135 (38.9) 302 (47.3)
Former smoking 357 (36.2) 143 (41.2) 214 (33.5)

Current smoking 192 (19.5) 69 (19.9) 123 (19.2)
Disease factors

Disease duration, years, mean (S.D.) 8.3 (9.9) 0.3 (0.5) 12.6 (9.9) N/A

Established RA (>1 year diagnosed), n (%) 639 (64.8) 0 (0.0) 639 (100.0) N/A
RF positive, n (%) (n ¼926) 658 (71.1) 219 (65.6) 439 (74.2) 0.006
Presence of erosions, n (%) (n ¼798) 400 (50.1) 74 (26.7) 326 (62.6) <0.001
SJC28 (0–28), mean (S.D.) 8.3 (4.6) 8.2 (4.8) 8.3 (4.5) 0.743
TJC28 (0–28), mean (S.D.) 9.3 (6.6) 9.9 (6.6) 9.1 (6.6) 0.055

MDGA (0–10), mean (S.D.) (n ¼919) 5.7 (2.0) 5.9 (2.0) 5.7 (2.0) 0.069
PtGA (0–10), mean (S.D.) 6.4 (1.9) 6.5 (2.0) 6.4 (1.9) 0.573

CDAI (0–76), mean (S.D.) 29.8 (11.7) 30.5 (11.9) 29.5 (11.6) 0.183
HAQ-DI (0–3), mean (S.D.) 1.6 (0.62) 1.5 (0.6) 1.6 (0.6) 0.030
Pain (0–10), mean (S.D.) 6.6 (1.9) 6.6 (1.9) 6.6 (1.96) 0.932

Fatigue, mean (S.D.) 6.7 (2.0) 6.8 (2.0) 6.7 (2.0) 0.850
ESR, mean (S.D.) (n ¼867) 26.9 (22.9) 28.5 (22.5) 25.9 (23.2) 0.111

CRP, mean (S.D.) (n ¼798) 15.4 (22.8) 18.2 (25.3) 13.8 (21.2) 0.009
Comorbidities

Number of comorbidities, mean (S.D.) 3.8 (2.6) 3.5 (2.4) 4.0 (2.7) 0.004

CVD, n (%) 142 (14.4) 37 (10.7) 105 (16.4) 0.014
Hypertension, n (%) 376 (38.1) 122 (35.2) 254 (39.7) 0.156
Diabetes mellitus, n (%) 113 (11.5) 35 (10.1) 78 (12.2) 0.318

Lung diseases, n (%) 154 (15.6) 44 (12.7) 110 (17.2) 0.061
Medication use

Prior use of bDMARDs, n (%) 285 (28.9) 23 (6.6) 262 (41.0) <0.001
Prior use of csDMARDs, n (%) 789 (80.3) 170 (49.3) 619 (97.2) <0.001
Concurrent bDMARDs use, n (%) 196 (19.9) 26 (7.5) 170 (26.6) <0.001
Concurrent csDMARDs use, n (%) 877 (88.9) 309 (89.0) 568 (88.9) 0.939
Number of csDMARDs, mean (S.D.) 1.45 (0.85) 1.5 (0.8) 1.4 (0.8) 0.320

Concurrent steroid use, n (%) 216 (21.9) 83 (23.9) 133 (20.8) 0.260

Statistically significant p-values are highlighted in bold. bDMARDs: biologic disease-modifying antirheumatic drugs; CAD:

canadian currency; CDAI: clinical disease activity index; csDMARDs: conventional synthetic DMARDs; CVD: cardiovascular
disease; HAQ-DI: HAQ disability index; MDGA: physician global assessment of disease activity; ODB: Ontario Drug Benefit;

OHIP: Ontario Health Insurance Plan; PtGA: patient global assessment of disease activity; SJC28: swollen-joint count
based on 28 joints; TJC28: swollen-joint count based on 28 joints.
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FIG. 2 Time to first LDA (A) or remission (B) based on physician-rated and patient-reported outcomes

CDAI: clinical disease activity index; LDA: low disease activity; MDGA: physician global assessment of disease activ-

ity; PtGA: patient global assessment of disease activity; SJC28: swollen-joint count based on 28 joints; TJC28: swol-

len-joint count based on 28 joints.
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FIG. 2 Continued
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FIG. 3 Time to first LDA (A) or remission (B) based on physician-rated and patient-reported outcomes in early vs

established RA.

CDAI: clinical disease activity index; LDA: low disease activity; MDGA: physician global assessment of disease activ-

ity; PtGA: patient global assessment of disease activity; SJC28: swollen-joint count based on 28 joints; TJC28: swol-

len-joint count based on 28 joints.
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FIG. 3 Continued
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Table 2 presents the K–M estimated time to PRO LDA

(and remission) from the time of achieving CDAI LDA

(and remission, respectively) among patients achieving

CDAI but not PRO LDA (and remission, respectively).

Similar survival analyses for time to PRO LDA (and re-

mission) are shown in the same table for patients

TABLE 2 Median time to first PRO remission/LDA in patients achieving clinical remission/LDA but not PRO remission/

LDA

Patients achieving
CDAI remission but not PRO

remission at time of first
remission

Patients achieving PRO
remission after achieving

CDAI remission

Median (95% CI) time to
PRO remission, months

First CDAI remission

PtGA remission (�1) 68 33 (48.5%) 24.3 (11.9, 40.4)
Fatigue remission (�1) 217 128 (59.0%) 25.5 (19.6, 30.8)

Pain remission (�1) 209 106 (50.7%) 15.7 (11.1, 23.4)
Patients achieving CDAI LDA

but not PRO LDA yet
Patients achieving PRO LDA

after achieving CDAI LDA
Median (95% CI) time to PRO

LDA, months
First CDAI LDA

PtGA LDA (�2) 382 201 (52.6%) 31.3 (22.3, 37.8)
Fatigue LDA (�2) 617 374 (60.6%) 23.1 (19.6, 27.5)
Pain LDA (�2) 581 338 (58.2%) 24.4 (16.9, 31.0)

Patients achieving SJC28 re-
mission but not PRO remis-
sion yet

Patients achieving PRO remis-
sion after achieving SJC28
remission

Median (95% CI) time to PRO
remission, months

First SJC28 remission
PtGA remission (�1) 636 241 (37.9%) 74.2 (59.9, 104.8)
Fatigue remission (�1) 710 356 (50.1%) 42.2 (35.0, 48.1)

Pain remission (�1) 716 287 (40.1%) 51.9 (42.5, 58.4)
Patients achieving SJC28 LDA

but not PRO LDA yet
Patients achieving PRO LDA

after achieving SJC28 LDA
Median (95% CI) time to PRO

LDA, months
First SJC28 LDA

PtGA LDA (�2) 539 277 (51.4%) 36.3 (27.3, 46.0)
Fatigue LDA (�2) 725 411 (56.7%) 28.7 (24.1, 35.0)

Pain LDA (�2) 706 384 (54.4%) 31.0 (21.5, 40.1)
Patients achieved TJC28 re-

mission but not PROs re-
mission yet

Patients achieved PROs re-
mission after achieving
TJC28 remission

Median (95% CI) time to PRO
remission, months

First TJC28 remission
PtGA remission (�1) 505 200 (39.6%) 71.9 (54.8, NE)

Fatigue remission (�1) 580 295 (50.8%) 42.2 (35.6, 49.4)
Pain remission (�1) 587 256 (43.6%) 67.4 (50.0, 90.5)

Patients achieved TJC28 LDA
but not PROs LDA yet

Patients achieved PROs LDA
after achieving TJC28 LDA

Median (95% CI) time to PRO
LDA, months

First TJC28 LDA

PtGA LDA (�2) 415 203 (48.9%) 37.3 (29.2, 57.8)
Fatigue LDA (�2) 609 356 (58.5%) 28.1 (23.8, 32.9)

Pain LDA (�2) 581 324 (55.8%) 28.4 (21.2, 35.8)
Patients achieving MDGA re-

mission but not PROs re-
mission yet

Patients achieving PROs re-
mission after achieving
MDGA remission

Median (95% CI) time to PRO
remission, months

First MDGA remission
PtGA remission (�1) 357 155 (43.4%) 60.9 (36.7, 76.0)

Fatigue remission (�1) 478 263 (55.0%) 34.8 (26.3, 45.3)
Pain remission (�1) 479 219 (45.7%) 52.6 (38.7, 77.8)

Patients achieving MDGA LDA
but not PROs LDA yet

Patients achieving PROs LDA
after achieving MDGA LDA

Median (95% CI) time to PRO
LDA, months

First MDGA LDA
PtGA LDA (�2) 345 176 (51.0%) 32.7 (25.7, 47.7)
Fatigue LDA (�2) 564 347 (61.5%) 22.5 (19.1, 28.3)

Pain LDA (�2) 522 303 (58.0%) 26.8 (17.0, 35.4)

CDAI: clinical disease activity index; LDA: low disease activity; MDGA: physician global assessment of disease activity;
NE: Not evaluable; PRO: patient-reported outcome; PtGA: patient global assessment of disease activity.
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achieving SJC28, TJC28 and MDGA LDA (and remis-

sion), respectively. The median time lag between CDAI/

SJC28/TJC28/MDGA LDA/remission and PRO LDA/re-

mission was consistently higher for PtGA compared with

fatigue and pain; with the exception of time to PtGA re-

mission and time to fatigue remission after CDAI remis-

sion, which were similar. Median time to pain remission

following SJC28/TJC28/MDGA remission was also con-

sistently higher compared with time to fatigue remission.

Discussion

The aim of this study was to assess the relative timing

or potential lag of PRO outcomes after LDA or remission

is obtained based on CDAI, SJC28, TJC28 or MDGA.

We have uncovered that LDA and remission based on

CDAI and PROs lag significantly behind swollen and ten-

der joint counts, and physician global assessment of

disease activity. Previous studies have demonstrated

that there is a discordance between physician-rated and

patient-reported outcomes [12, 13] and that remission

rates based on disease activity indices, including ACR/

EULAR Boolean, SDAI, CDAI and DAS28-CRP are sensi-

tive to PtGA variability [11]. Furthermore, PROs have

been shown to vary considerably based on age, disease

duration, presence of comorbidities and other non-RA

factors [14, 15].

The patient perspective is important in RA but when

PROs are reported as high and attributed to disease ac-

tivity, there can be a lack of validity of composite scores

if there is no obvious disease activity such as in patients

with no swollen joints but high pain scores [16].

To our knowledge, this is the first study to quantify

the lag between endpoint achievement for physician-

rated and patient-reported outcomes in routine care.

The kinetics were very different for SJC achieving �2 or

�1 vs pain and fatigue achieving �2 or �1 on a 10 cm

scale. When assessing the time to first LDA/remission

for individual PROs, pain and fatigue lagged behind

PtGA; however, when focusing on patients achieving

physician-rated but not PRO LDA/remission, PtGA was

more resistant to change, potentially suggesting the se-

lection of distinct subgroup(s) of patients rating their dis-

ease status high for reasons other than pain and fatigue.

Indeed, previous studies have identified other latent fac-

tors underlying the PtGA in RA patients including de-

pression, anxiety, inability to participate and advanced

age [17].

When comparing early and established RA, LDA and

remission based on all definitions was achieved sooner

in patients with early RA. This is in agreement with pre-

vious studies showing that early diagnosis and treatment

of RA is important for achieving comprehensive disease

control and have identified established disease as an in-

dependent predictor of worse clinical outcomes [18–20].

However, interestingly, no differences were observed in

terms of achieving fatigue endpoints, suggesting that fa-

tigue lags behind other outcomes in early and estab-

lished RA.

Strengths of the study include the relatively large sam-

ple size of patients treated in routine clinical care and

the within-patient comparisons of the various endpoints.

A potential limitation of our study is that our findings

may not be not generalizable to other parts of the world

where the relative importance of different symptoms

may be weighted differently by patients. However, we

would expect that the differences between physician-

rated and patient-reported outcomes and their lag are

universal. Furthermore, the possible use of concomitant

medications may have impacted the relative timing of

the improvement of PROs. Treatment was not standar-

dized between sites.

Conclusion

Time to achieving low disease state or remission in RA

based on PROs is considerably longer compared with

swollen joint count, tender joint count and MDGA, which

may have a direct impact on the time to achieve CDAI

low disease activity and remission. Consideration of pa-

tient perspective should be given in patients in low dis-

ease state or remission in order to identify disease

aspects that may still require attention. However, given

that treatment decisions are often based on (non)a-

chievement of CDAI remission/LDA, careful interpret-

ation of PROs among patients that are not at target,

such as considering comorbidities and non-RA factors,

should be exercised in order to prevent overtreatment

and unnecessary switching of DMARDs.
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3 Neumann E, Lefèvre S, Zimmermann B, Gay S, Müller-
Ladner U. Rheumatoid arthritis progression mediated by
activated synovial fibroblasts. Trends Mol Med 2010;16:

458–68.

4 Uhlig T, Moe RH, Kvien TK. The burden of disease in
rheumatoid arthritis. Pharmacoeconomics 2014;32:

841–51.

5 Public Health Agency of Canada. National surveillance of

osteoarthritis and rheumatoid arthritis in Canada: Results
from the Canadian Chronic Disease Surveillance System;

2017. http://www.arthritisalliance.ca/images/Conference/
2017/AAC%202017/Public%20Health%20on%20CCDSS
%20OA%20&%20RA%20AAC%202017%20Final_

SODonnell.pdf (November 2019, date last accessed).

6 Smolen JS, Breedveld FC, Burmester GR et al. Treating
rheumatoid arthritis to target: 2014 update of the

recommendations of an international task force. Ann
Rheum Dis 2016;75:3–15.

7 Canadian Agency for Drugs and Technologies in Health
(CADTH). Drugs for the management of rheumatoid

arthritis; 2018. https://www.cadth.ca/drugs-
management-rheumatoid-arthritis (November 2019, date
last accessed).

8 Smolen JS, Landewe RBM, Bijlsma JWJ et al. EULAR

recommendations for the management of rheumatoid
arthritis with synthetic and biological disease-modifying

antirheumatic drugs: 2019 update. Ann Rheum Dis 2020;
79:685–9.

9 Orbai AM, Bingham CO 3rd. Patient reported outcomes
in rheumatoid arthritis clinical trials. Curr Rheumatol Rep

2015;17:28.

10 Studenic P, Smolen JS, Aletaha D. Near misses of ACR/
EULAR criteria for remission: effects of patient global

assessment in Boolean and index-based definitions. Ann

Rheum Dis 2012;71:1702–5.

11 Ferreira RJO, Eugenio G, Ndosi M et al. Influence of the

different “patient global assessment” formulations on

disease activity score by different indices in rheumatoid

arthritis. Clin Rheumatol 2018;37:1963–9.

12 Challa DN, Kvrgic Z, Cheville AL et al. Patient-provider

discordance between global assessments of disease

activity in rheumatoid arthritis: a comprehensive clinical

evaluation. Arthritis Res Ther 2017;19:212.

13 Smolen JS, Strand V, Koenig AS et al.

Discordance between patient and physician

assessments of global disease activity in rheumatoid

arthritis and association with work productivity. Arthritis

Res Ther 2016;18:114.

14 Ito H, Ogura T, Hirata A et al. Global assessments of

disease activity are age-dependent determinant factors

of clinical remission in rheumatoid arthritis. Semin

Arthritis Rheum 2017;47:310–4.

15 Nikiphorou E, Radner H, Chatzidionysiou K et al. Patient

global assessment in measuring disease activity in

rheumatoid arthritis: a review of the literature. Arthritis

Res Ther 2016;18:251.

16 Pope JE, Michaud K. Is it time to Banish composite

measures for remission in rheumatoid arthritis? Arthritis

Care Res 2019;71:1300–3.

17 Challa DNV, Crowson CS, Davis JM 3rd. The patient

global assessment of disease activity in rheumatoid

arthritis: identification of underlying latent factors.

Rheumatol Ther 2017;4:201–8.

18 Finckh A. Early inflammatory arthritis versus rheumatoid

arthritis. Curr Opin Rheumatol 2009;21:118–23.

19 Monti S, Montecucco C, Bugatti S, Caporali R.

Rheumatoid arthritis treatment: the earlier the better to

prevent joint damage. RMD Open 2015;1:e000057.

20 Munro R, Hampson R, McEntegart A et al.

Improved functional outcome in patients with early

rheumatoid arthritis treated with intramuscular gold:

results of a five year prospective study. Ann Rheum Dis

1998;57:88–93.

https://academic.oup.com/rheumatology 11

Time to remission in swollen joints is far faster than patient reported outcomes in rheumatoid arthritis
D

ow
nloaded from

 https://academ
ic.oup.com

/rheum
atology/advance-article/doi/10.1093/rheum

atology/keaa343/5891916 by U
niversity H

ealth N
etw

ork - H
ealth Sciences Library user on 02 O

ctober 2020

http://www.arthritisalliance.ca/images/Conference/2017/AAC&hx0025;202017/Public&hx0025;20Health&hx0025;20on&hx0025;20CCDSS&hx0025;20OA&hx0025;20&hx0026;&hx0025;20RA&hx0025;20AAC&hx0025;202017&hx0025;20Final_SODonnell.pdf
http://www.arthritisalliance.ca/images/Conference/2017/AAC&hx0025;202017/Public&hx0025;20Health&hx0025;20on&hx0025;20CCDSS&hx0025;20OA&hx0025;20&hx0026;&hx0025;20RA&hx0025;20AAC&hx0025;202017&hx0025;20Final_SODonnell.pdf
http://www.arthritisalliance.ca/images/Conference/2017/AAC&hx0025;202017/Public&hx0025;20Health&hx0025;20on&hx0025;20CCDSS&hx0025;20OA&hx0025;20&hx0026;&hx0025;20RA&hx0025;20AAC&hx0025;202017&hx0025;20Final_SODonnell.pdf
http://www.arthritisalliance.ca/images/Conference/2017/AAC&hx0025;202017/Public&hx0025;20Health&hx0025;20on&hx0025;20CCDSS&hx0025;20OA&hx0025;20&hx0026;&hx0025;20RA&hx0025;20AAC&hx0025;202017&hx0025;20Final_SODonnell.pdf
http://www.arthritisalliance.ca/images/Conference/2017/AAC&hx0025;202017/Public&hx0025;20Health&hx0025;20on&hx0025;20CCDSS&hx0025;20OA&hx0025;20&hx0026;&hx0025;20RA&hx0025;20AAC&hx0025;202017&hx0025;20Final_SODonnell.pdf
http://www.arthritisalliance.ca/images/Conference/2017/AAC&hx0025;202017/Public&hx0025;20Health&hx0025;20on&hx0025;20CCDSS&hx0025;20OA&hx0025;20&hx0026;&hx0025;20RA&hx0025;20AAC&hx0025;202017&hx0025;20Final_SODonnell.pdf
http://www.arthritisalliance.ca/images/Conference/2017/AAC&hx0025;202017/Public&hx0025;20Health&hx0025;20on&hx0025;20CCDSS&hx0025;20OA&hx0025;20&hx0026;&hx0025;20RA&hx0025;20AAC&hx0025;202017&hx0025;20Final_SODonnell.pdf
http://www.arthritisalliance.ca/images/Conference/2017/AAC&hx0025;202017/Public&hx0025;20Health&hx0025;20on&hx0025;20CCDSS&hx0025;20OA&hx0025;20&hx0026;&hx0025;20RA&hx0025;20AAC&hx0025;202017&hx0025;20Final_SODonnell.pdf
http://www.arthritisalliance.ca/images/Conference/2017/AAC&hx0025;202017/Public&hx0025;20Health&hx0025;20on&hx0025;20CCDSS&hx0025;20OA&hx0025;20&hx0026;&hx0025;20RA&hx0025;20AAC&hx0025;202017&hx0025;20Final_SODonnell.pdf
http://www.arthritisalliance.ca/images/Conference/2017/AAC&hx0025;202017/Public&hx0025;20Health&hx0025;20on&hx0025;20CCDSS&hx0025;20OA&hx0025;20&hx0026;&hx0025;20RA&hx0025;20AAC&hx0025;202017&hx0025;20Final_SODonnell.pdf
http://www.arthritisalliance.ca/images/Conference/2017/AAC&hx0025;202017/Public&hx0025;20Health&hx0025;20on&hx0025;20CCDSS&hx0025;20OA&hx0025;20&hx0026;&hx0025;20RA&hx0025;20AAC&hx0025;202017&hx0025;20Final_SODonnell.pdf
http://www.arthritisalliance.ca/images/Conference/2017/AAC&hx0025;202017/Public&hx0025;20Health&hx0025;20on&hx0025;20CCDSS&hx0025;20OA&hx0025;20&hx0026;&hx0025;20RA&hx0025;20AAC&hx0025;202017&hx0025;20Final_SODonnell.pdf
http://www.arthritisalliance.ca/images/Conference/2017/AAC&hx0025;202017/Public&hx0025;20Health&hx0025;20on&hx0025;20CCDSS&hx0025;20OA&hx0025;20&hx0026;&hx0025;20RA&hx0025;20AAC&hx0025;202017&hx0025;20Final_SODonnell.pdf
https://www.cadth.ca/drugs-management-rheumatoid-arthritis
https://www.cadth.ca/drugs-management-rheumatoid-arthritis

	tblfn1
	tblfn2

