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Abstract

Objective.

The Flare Assessment in RA (FLARE-RA) self-administered questionnaire aims to identify patients
who had flare in the interval between two consultations. This study aimed to establish a threshold for
FLARE-RA score to identify RA flare.

Methods.

The Tocilizumab SubCutAneous study evaluated the efficacy and safety of s.c. tocilizumab (TCZ) to
patients with active RA. Disease activity was assessed with the DAS28ESR at baseline and at week 2
(W2), W4, W12 and W24. The FLARE-RA questionnaire was administered at W12 and W24. Patient
satisfaction, assessed at baseline and W24 with the Patient Acceptable Symptom State (PASS), was
used as a surrogate marker of no flare. A correlation was sought between the FLARE-RA score at
W12 and W24 and the area under the receiver operating characteristic (ROC) curve (AUC) for
monthly DAS28ESR. The optimal FLARE-RA cut-off below which patient satisfaction reached the
PASS was explored with an ROC curve.

Results.

A total of 139 patients were included (mean age 57.3613.8 years, 74.1% women, mean RA duration
10.869.2 years, mean DAS28ESR 5.861.1). The correlation between the FLARE-RA score and
DAS28ESR AUC was moderate at all times: q ¥ 0.41 at W12 (P < 0.0001) and 0.51 at W24 (P <
0.0001). The optimal cut-off for the FLARE-RA score to identify absence of flare (i.e. an acceptable
situation based on the PASS) was 2.3 with an AUC of 0.81.

Conclusion.

FLARE-RA and DAS28ESR assessment differ; we propose a FLARE-RA cut-off of 2.3, below which
the situation (i.e. without flare) is acceptable for patients.



Introduction

With the newest effective treatments that have improved the management of RA, sustained
clinical remission or low disease activity are now considered achievable therapeutic targets [1,
2]. However, half of the patients in clinical remission experience temporary or prolonged
worsening of their symptoms after 2 years of follow-up [3]. More specifically, RA evolution
is not linear and has an inherent fluctuating disease course with a wide variation in severity.
This clinical worsening, known as ‘flare’, was first defined in 2008 by the OMERACT 9
group as ‘a cluster of symptoms of sufficient duration and intensity that cannot be self-
managed by the patient and require initiation, change or increase in therapy’ [4]. Other
definitions of flares based on disease activity scores described and used in randomized
controlled trials include an increase in DAS28 of >1.2 or >0.6 if the DAS28 is >/=3.2 [5].

Nevertheless, in daily practice, what patients consider ‘flare’ can vary in duration, intensity
and frequency and can be transient, shorter, less severe or less frequent and not persistent or
severe enough to be considered a flare by physicians. The ‘bad days’ still are an indication of
fluctuating disease activity [3, 6]. In the Welsing et al. [7] study, these fluctuations in disease
activity in patients with seemingly low DASs were found correlated with increased structural
progression. Thus, RA flares deserve to be identified, even if not present at the time of the
consultation, to prevent persistent remaining inflammatory activity that could be responsible
for radiographic damage [3, 7, 8], functional impairment [8] and increased cardiovascular risk

[9].

Even though consensual agreement on an ‘RA flare’ definition is still lacking, a novel patient-
centred approach has emerged and focuses on the importance of the patient’s experience
during flare to achieve a suboptimal control of the disease. A discordance exists between
patients’ and physicians’ perceptions of flare as well as between patients [10, 11]. During
flare, patients tend to prioritize general or emotional symptoms (fatigue, functional
limitations, irritability, withdrawal, mood disturbances, etc.) over joint symptoms [10, 12].

Therefore, the Strategy of Treatment in Patients with Rheumatoid Arthritis working group has
developed and validated the self-administered Flare Assessment in RA (FLARE-RA)
questionnaire [12, 13]. The FLARE-RA score can be used to adequately assess the presence
of a current and recent flare in the time interval between two visits to the rheumatologist or
over the past 3months. The FLARE-RA questionnaire includes 11 domains with two
subscales: an arthritis-related subscale with five items (i.e. morning stiffness, night pain,
swollen or tender joints, overall arthritis assessment and increased intake of analgesics) and a
general symptom subscale with six items (i.e. fatigue, limitations, irritability, mood
disturbances, withdrawal and need for help). Each item is graded by the patient on a
numerical rating scale from 0 (completely untrue) to 10 (absolutely true). The overall
FLARE-RA score is the mean of the 11 items, with a range from 0 (no flare) to 10 (maximum
flare). This questionnaire has been cross-culturally adapted and validated in different
languages including French, English, Spanish, Danish and Italian [12-17]. Disease activity is
routinely assessed at the time of the clinic visits, but this tool aims to detect patients with
fluctuating disease activity outside of consultations, the capture of such information being a
key component in an adequate therapeutic decision-making.

Here, we present data from the phase 1V study Tocilizumab SubCutAneous (TOSCA) aiming
to (i) identify to what extent disease activity and flare overlap and (ii) establish a cut-off for



the FLARE-RA score to identify a score below which the situation (i.e. without flare) is
acceptable for the patient.

Materials and methods

Study design and patient population

This is a sub-analysis of the TOSCA study, a national multicentre open-label single-arm
phase IV trial, a component of the international TOZURA MA28557 Umbrella Program
(ClinicalTrials.gov: NCT02001987 [18]). Briefly, this study aimed to evaluate the efficacy
and safety of s.c. tocilizumab (TCZ) at a dose of 162mg administered once a week
subcutaneously. TCZ s.c. was given either as monotherapy or combined with MTX or other
nonbiologic DMARDs and with treatment duration of 24weeks. The population was patients
with moderate to severe active RA with inadequate clinical response to conventional synthetic
DMARDs (csDMARDSs) and/or biologic DMARDs (bDMARDs), either TNF-blocker and/or
abatacept. All patients were followed over a 6-month core period.

Patients

The study population included adults (_18 years old) with active RA according to the revised
ACR criteria (1987) [19] or EULAR/ACR (2010) criteria [20] and who had moderate-to-
severe disease activity. CSDMARDs, oral low-dose corticosteroids (_10mg/day prednisone or
equivalent), and NSAIDs; up to the maximum recommended dose were allowed if patients
were on a stable dose regimen for at least 4weeks prior to the baseline visit. We excluded
pregnant women and patients with severe ongoing infection, hypersensitivity to the active
substance or any of the recipients, other autoimmune or concomitant serious diseases or
laboratory abnormalities. The study was approved by the lle de France VI Pitié- Salpétriére
Hospital Group review board and ethics committee and conducted according to the principle
of the Declaration of Helsinki and Good Clinical Practice. All patients provided written
informed consent.

Data collection for the TOSCA study

Disease activity, physical function and physician disease assessment were measured by the
DAS28 with ESR (DAS28ESR), the HAQ Disability Index (HAQ-DI) and physician global
assessment visual analogue scale (PGA-VAS). Patients attended visits at week 1 (W1,
baseline), W2, W4, W12 and W24 and completed at each visit the DAS28ESR, HAQ-DI and
PGA-VAS. The assessment of RA flare or disease activity fluctuations was based on the
FLARE-RA questionnaire completed at weeks W1, W12 and W24. The Patient Acceptable
Symptom State (PASS) [21, 22] assessment was completed at W1 and W24. The PASS
consisted of answering ‘yes’ or ‘no’ to the question: ‘Taking into account all the activities you
have during your daily life, your level of pain, and also your functional impairment, do you
consider that your current state is satisfactory?’.

Study endpoints

The study had two main objectives. The first was to define the correlation between the
FLARE-RA score at W12 and W24 and the DAS28ESR assessed over the 12 weeks
preceding the FLARE-RA questionnaire assessment. The second was to determine a cut-off
value for the FLARE-RA score and its subscales corresponding to an acceptable symptom



state for patients with RA. The determination of the cut-offs was addressed with the PASS,
which was used to indicate a situation in which the patient had no flare since the last visit.

Statistical methods

Quantitative variables are expressed with mean (S.D.) and categorical variables with numbers
(percentages). To assess the ability of the FLARE-RA questionnaire to detect relapse, we used
correlation with the Spearman method between the RA-FLARE score at W12 and W24 and
the area under the receiver operating characteristic (ROC) curve (AUC) for RA activity
repeatedly measured by the physician (DAS28ESR). Univariate and multivariate repeated-
measures analysis were used to determine the factors (age, sex, HAQ-DI, DAS28ESR, PGA-
VAS) that could affect the FLARE-RA scores, estimating odds ratios (ORs) and 95% Cls.

In addition, the optimal FLARE-RA cut-off for patient health satisfaction as expressed by the
PASS was explored by an ROC curve, which plots the probability of detecting a true signal
(sensitivity) and false signal (1- specificity). Detection of the optimal cut-off for the FLARE-
RA score involved determining the point on the ROC curve with the minimum distance from
the left upper corner of the unit square that corresponds to the point (0,1) at which sensitivity
is equal to specificity (Sp) (a perfect test). Another approach to test the validity of an optimal
cut-off value involved the Youden index method (Se + Sp — 1), whereby the optimal cut-off
value corresponds to the point on the ROC curve with the highest vertical distance from the
45° diagonal line (ROC of an uninformative or non-discriminative test).

The overall accuracy to discriminate a flare with the FLARE-RA score is given by the area
under the ROC curve (AUC). The AUC ranges from 0 to 1 (0vperfectly inaccurate test;
1vaperfectly accurate test) and provides a measure of the model’s ability to predict the
outcome, the flare. An AUC of 0.5 indicates no discrimination (i.e. ability to diagnose patients
with flare based on the test) and 0.7-0.8 is considered acceptable, 0.8-0.9 excellent and >0.9
outstanding [23].

All statistical analyses were performed with SAS version 9.4 (SAS Institute, Inc., Cary, NC,
USA).

Results

We enrolled 183 patients with a diagnosis of RA in the TOSCA study in 29 hospital centres in
France; 139 received TCZ s.c. and were included in the analysis (44 were excluded because of
screening failure). The main demographic and clinical characteristics of patients are in Table
1. The mean (S.D.) age of the patients was 57.3 (13.8) years, 74.1% were females and the
mean disease duration was 10.8 (9.2) years. Overall, 85.5% of patients were seropositive (RF-
and/or ACPA-positive), 65.6% had evidence of erosive disease with a mean DAS28ESR at
baseline of 5.8 (1.1). In total, 52.5% (n%¥73) of patients showed failure of a previous
biological DMARD. TCZ s.c. was given as monotherapy in 30.9% (n¥43) of patients or
combined with a csDMARD in 69.1% (n%96), of whom 75% (n¥%72) received MTX. Mean
(S.D.) DAS28ESR decreased from 5.80 (1.14) at baseline to 4.47 (1.41) at W2, 3.56 (1.28) at
W4, 2.71 (1.31) at W12 and then stayed stable till W24.

Mean (S.D.) FLARE-RA score decreased from 5.6 (2.8) at inclusion to 2.1 (2.2) at W12, then
remained stable till W24 (Fig. 1A).



In the univariate repeated-measures model, FLARERA score was significantly correlated with
DAS28ESR (P < 0.001), PGA-VAS (P < 0.001) and HAQ-DI total score (P < 0.001).
FLARE-RA score was also significantly correlated with the PASS (P < 0.001) at baseline and
W24. On univariate logistic regression analysis, at W24, improvement in physical function
(HAQ-DI score </=1) was associated with decreased DAS28ESR (OR ¥40.41, 95% CI: 0.27,
0.62; P <0.001) and FLARE-RA score (OR %40.58, 95% CI: 0.45, 0.73; P < 0.001).

However, we found a moderate correlation between mean DAS28ESR AUC and FLARE-RA
score. The Rho correlation coefficient was 0.41 (95% CI: 0.24, 0.55) at W12 (P < 0.0001) and
0.51 (95% CI: 0.36, 0.64) at W24 (P < 0.0001). On multivariate analysis, FLARE-RA score
was associated with PGA-VAS (P %0.003), HAQ-DI (P < 0.001), DAS28ESR (P < 0.001)
and age (P ¥ 0.001). FLARE-RA evolution stratified on PASS status at W24 is presented in
Fig. 1B. After 24 weeks on TCZ treatment, patients reported a FLARE-RA score of 1.4 to feel
in an acceptable status of their disease and a score of 4.6, higher than initially, to feel in an
unacceptable state.

From the ROC analysis, the optimal cut-off value for the global FLARE-RA score was 2.3,
with sensitivity and specificity of 81.1% and 69.2%, respectively (Table 2). This score
corresponded to a significant AUC of 0.81 (95% CI: 0.70, 0.91) (Fig. 2) to discriminate an acceptable
and unacceptable PASS state at W24. The cut-off for the arthritis subscale was 1.8 with sensitivity and
specificity of 79.7 and 80.8%, respectively, and corresponding to a statistically significant AUC of
0.81 (95% CI: 0.70, 0.92). For the FLARE-RA general symptoms subscale, the cut-off was 3.8 with
sensitivity and specificity of 91.9 and 57.7%, respectively, and corresponding to a statistically
significant AUC of 0.80 (95% ClI: 0.70, 0.91).

Discussion

Flare is an important topic in the care of RA patients [24]. In the present study, we determined
the cut-off FLARE-RA score to define a patient ‘in flare’ or ‘not in flare’. Patients with score
under the 2.3 threshold for the FLARE-RA global score were considered ‘not in flare’ and at
an acceptable symptom state, with acceptable-toexcellent discrimination by using ROC
curves. Our previous report showed evidence of content validity, reliability, construct validity,
and feasibility for the FLARE-RA questionnaire [13]. The strength of the FLARE-RA
questionnaire remains its ability to detect a worsening of RA symptoms (arthritis and general
symptoms) over the time interval between two visits to the rheumatologist and to capture it
from both the patient’s and physician’s perspective, thus enabling the identification of
suboptimal RA control [13].

The OMERACT 11 recommended core set domains for identifying and measuring RA flare,
consisting of nine domains (pain, function, tender joints, swollen joints, patient global
condition, fatigue, stiffness, participation and self-management) [24]. However, in clinical
practice, we have no gold standard for assessing flare, and available instruments and
thresholds have not yet reached consensus. Although several self-administered questionnaires
have been developed to assess RA disease activity [25-28], the unique aim of the FLARE-RA
questionnaire was to identify patients with flare or fluctuating disease activity in the time
preceding the consultation and not just at the time of the visit. Other tools, such as the RA
Flare Questionnaire (RA-FQ) [25], developed by the OMERACT RA flare group, evaluate
patient-reported outcomes (PROs; pain, physical activity, fatigue, stiffness, daily activities)
that have occurred during the week before the clinical visit, whereas the FLARE-RA
questionnaire reveals exacerbations of RA symptoms over the past 3 months or since the last



visit. Similar to the RA-FQ, the Routine Assessment of Patient Index Data (RAPID3) [29],
the RA Disease Activity Index (RADAI) and adapted RADAI-5 [30, 31], Patients’ Activity
Scale (PAS) or PAS-II [32], and PRO-CLinical Arthritis Activity questionnaire (PRO-
CLARA) [33] are selfreported questionnaires, but they cover the PROs that occurred in <1
week as well.

Taste 1 Demographic and clinical characteristics at baseline in the TOSCA study population (n=139)

Age, mean (s.o.), years 57.3+138
Female, n (%) 103 (74.1)
RAduration, mean (s.0.), years 10.8+9.2
=1 comorbidity (past or present), n (%) 128 (92.1)
RF- and/or ACPA-positive, n (%) 112 (85.5)
Erosive disease (i.e. 1 erosions on X-rays), n (%) 84(65.6)
FLARE-RA score (0-10), mean(s.0.) 5628
DAS28¢sr, (2-10), mean (s.n.) 5811
HAQ-DI (0-3), mean (s.0.) 1607
PGA-VAS (0-100), mean (s.0.) 621177
Previous bDMARD failure, n (%) 73(52.5)
Study treatment, n (%)
Tocilizumab monotherapy 43(30.9)
Tocilizumab combined with csDMARD 96(69.1)
Tocilizumab + MTX 72(75)
Tocilizumab + another csDMARD 24(25)

bDMARD: biologic DMARD; csDMARD: convertional synthetic DMARD; FLARE-RA: Flare Assessment in Rheumatoid
Arthritis questionnaire; PGA-VAS: physician global assessment visual analogue scale.

Fie. 1 Evolution of FLARE-RA score in the 6-month study (A) and stratified by Patient Acceptable Symptom State at

week 24 (B)
A " 6-month core study B 104
94
§ 8 4+
Mg T
ah § 58
g 10
) FREE | N | 4.6
% @ 56 £ e, ] i
N 49 N7 - [36
i S < #’-- -
: vJ 42 2 34t i -4
> * ] iz
§ 30 x 24 ~ 14
N 32 4 4
34 .. |27 = 14
3:? W a1 23 [22 |33 0
% Nog P e
< 11
& L
] 4 & bk ok W B kB
B %, W, %, W, %, %, 4
R B ~ v /‘) % 7] sy
1 \—9— Acceptable -=+--- Unacceptable [

T T T T T T T T
Bascline  Week2  Woek4  Woek8 Week12 Wk 16 Week 20 Woek 24



TasLe 2 Optimal cut-offs of the FLARE-RA score according to the Patient Acceptable Symptom State (PASS) at week

24 (W24)
W24 (n=100)
FLARE-RA score 23 081 (0.70, 0.91) 1.1 69.2
Arthritis subscale® 18 081 (0.70,092) 7.7 80.8
General symptoms subscale’ 38 0,80 (0.70, 0.90) 91.9 5.7

The cut-off corresponds to the optimal threshold for FLARE-RA score to discriminate individuals according to the PASS
score at W24, “Cut-offs were obtained according to the Youden index method. "'Morning stiffness, night pain, joint swel-
ling, joint pain, analgesics. “Fatigue, limitations, imitabilty, mood disturbances, withdrawal, need for help. AUC: area under
the receiver operating characteristic curve; FLARE-RA: Flare Assessment in RA questionnaire; Se: senstivity; Sp:

specfficity.

Fie. 2 Receiver operating characteristic (ROC) curves for FLARE-RA questionnaire
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ROC curves are shown with their respective area under ROC curve (AUC) values for the FLARE-RA global scale (A),
arthritis subscale (B) and general symptoms subscale (C). An AUC of 0.5 indicates no discrimination and 0.7 to 0.8 is
considered acceptable, 0.8-0.9 excellent and 0.9 outstanding.Vertical amow: corresponding to the Youden index.

One of the key but yet unaddressed questions is the relevant threshold for RA flare detection.
In the study of Myasoedova et al. [34], the optimal thresholds obtained on the global FLARE-
RA scale were 1.82 and 2.18 for patients with disease duration between 2 and 5 years or >5
years, respectively. The anchor item used to determine these cut-offs was ‘the patient report
of flare’. Higher FLARE-RA cut-offs to detect flare were noted with the other anchor items
used (the DAS28-CRP >3.2 and change of treatment by the rheumatologist) [34].

Because a threshold to identify flare may differ to some extent depending on the chosen
outcome, population and background and a binary classification system (‘in flare’ vs ‘not in
flare’) may be more desirable for clinicians [35], we decided to determine the cut-offs for



the FLARE-RA according to a different anchor item than previously used. Thus, we used the
PASS, a simple dichotomized PRO for the patient’s satisfaction with their symptom state. The
PASS reflects the overall level of well-being and is primarily defined as the highest level of
symptom beyond which patients consider themselves well [21, 22, 36]. The concept of PASS
Is widely supported by the OMERACT [37] and constitutes a realistic target for disease
management. Therefore, an important strength of our study is that this binary assessment of
the patient satisfaction to discriminate thresholds of ‘in flare’ vs ‘not in flare’.

An additional strength of this study is its ability to disentangle the two flare perspectives by
two different cutoffs for the two subscales of the FLARE-RA score. We achieved acceptable-
to-excellent discrimination for the threshold of 1.8 for the arthritis subscale and 3.8 for the
general symptoms subscale. The general symptoms subscale focuses on subjective
symptoms—somehow also poorly specific—that patients are likely to identify when a RA
flare occurs, and the arthritis subscale relates to the disease clinical outcomes that are more
easily understandable by and shareable with the physician. Both subscales are important to be
evaluated in the treatment decision.

Overall, in our study, the FLARE-RA cut-off was lower for the arthritis than general
symptoms subscale. The present observations differed from the Myasoedova et al. [34] study,
in which general subscale cut-offs were all lower than those for the arthritis subscale,
independent of the anchor item used. This observation could be explained by differing
cultural behaviours and beliefs across continents and emphasizes the need to follow
guidelines for translation and cross-cultural adaptations of the self-administered FLARE-RA
questionnaire [38, 39].

Our study has several limitations. First, the global cutoff of 2.3 and the subscale cut-offs
cannot be considered the threshold for warranting a change of treatment because we did not
test this in our study. However, they can guide rheumatologists to recognize flare by taking
into consideration the patient’s perspective and decide on treatment change while relying on
clinical judgement. Secondly, most patients included had long-standing disease, whose
progression may differ from that for recently diagnosed RA patients. Thirdly, the patient’s
perception of the acceptability of the symptom state reflected by the PASS can be influenced
by psychological and environmental factors unrelated to the disease and overestimate the
FLARE-RA score. Finally, the FLARE-RA self-questionnaire does not include acute-phase
reactant measures, CRP and ESR, as objective markers for inflammation and important
predictors of later radiographic damage [5, 6, 40, 41]. However, data on acutephase reactants
are not frequently available in clinical practice; also, remission definitions (e.g. Clinical
Disease Activity Index) not including acute-phase reactants perform similar to those including
this parameter [42].

Disease activity measures such as the DAS28, the most widely used [43], are not quite
adequate to determine flares in RA, and fluctuations in disease activity may lead to radiologic
progression [7]. In this longitudinal study, we found a moderate correlation between
DAS28ESR and FLARE-RA score, which indicates that data on flare can be missed when
using only DAS28ESR. Although not widely used, our study shows the utility of PASS as an
outcome criterion for unacceptable disease activity in RA, i.e. a flare that requires treatment
adaptation. Future long-term longitudinal studies are needed to explore the added value of
FLARE-RA over DAS28 or other disease activity measures.



Altogether, our study advocates a simple dichotomized FLARE-RA cut-off using PASS that
can be easily used in clinical practice to help rheumatologists recognize a disease flare at the
time of the visit and most importantly between two visits. The global threshold is particularly
useful when there is doubt about the diagnosis of flare, and the subscale thresholds can guide
physicians throughout the decision-making on treatment adjustments centred on the patient’s
well-being.

Conclusion

The patient’s perspective of flare has an important impact on treatment decisions. We have
identified a cutoff of 2.3 for the FLARE-RA score to help physicians detect a patient ‘in flare’
vs ‘not in flare’ over the past 3 months or since the last visit with the physician, particularly
when the recognition of flare is uncertain. We also determined the cut-offs of 3.8 for the
general symptoms subscale and 1.8 for the arthritis subscale for deciding on disease
management.

A new combined flare measure (FLARE-RA score and increase in DAS28) may seem
advantageous in managing RA and warrant the importance of the patient centred-approach.
Further multinational studies are needed for the implementation of this tool in clinical practice
and to recognize whether the use of FLARE-RA cut-offs may prevent or inhibit structural
damage and functional disability in patients with RA.

Funding:
This study was funded by Roche-Chugai pharmaceuticals.
Disclosure statement:

J.M. received honoraria as a speaker or consulting <e8000 from Abbvie and Roche-Chugai.
R.-M.F. is a member of the national advisory board Roche- Chugai. B.F. has received
research grants from AbbVie, Lilly, MSD and Pfizer and consultancy fees from AbbVie,
Amgen, Biogen, BMS, Celgene, Celltrion, Fresenius Kabi, Gilead, Janssen, Lilly, Medac,
MSD, Mylan, NORDIC Pharma, Novartis, Pfizer, Roche, Sandoz, Sanofi-Genzyme, SOBI
and UCB. A.P. is employed by Roche Pharmaceuticals. The other authors have declared no
conflicts of interest.

Data availability statement

The data underlying this article were provided by Roche-Chugai pharmaceuticals under
permission and cannot be shared publicly. Data will be shared on reasonable request to the
corresponding author with permission of Roche-Chugai pharmaceuticals.



References

1 Felson DT, Smolen JS, Wells G et al. American College of Rheumatology/European
League against Rheumatism provisional definition of remission in rheumatoid arthritis for
clinical trials. Ann Rheum Dis 2011;70:404-13.

2 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; 79:685-99.

3 Molenaar ETH, Voskuyl AE, Dinant HJ et al. Progression of radiologic damage in patients
with rheumatoid arthritis in clinical remission. Arthritis Rheum 2004;50:36-42.

4 Bingham CO, Pohl C, Woodworth TG et al. Developing a standardized definition for
disease “flare” in rheumatoid arthritis (OMERACT 9 Special Interest Group). J Rheumatol
2009;36:2335-41.

5 van der Maas A, Lie E, Christensen R et al. Construct and criterion validity of several
proposed DAS28-based rheumatoid arthritis flare criteria: an OMERACT cohort validation
study. Ann Rheum Dis 2013;72:1800-5.

6 Alten R, Pohl C, Choy EH et al. Developing a construct to evaluate flares in rheumatoid
arthritis: a conceptual report of the OMERACT RA Flare Definition Working Group. J
Rheumatol 2011;38:1745-50.

7 Welsing PMJ, Landewe” RBM, van Riel PLCM et al. The relationship between disease
activity and radiologic progression in patients with rheumatoid arthritis: a longitudinal
analysis. Arthritis Rheum 2004;50:2082-93.

8 Markusse IM, Dirven L, Gerards AH et al. Disease flares in rheumatoid arthritis are
associated with joint damage progression and disability: 10-year results from the BeSt study.
Arthritis Res Ther 2015;17:232.

9 Myasoedova E, Chandran A, llhan B et al. The role of rheumatoid arthritis (RA) flare and
cumulative burden of RA severity in the risk of cardiovascular disease. Ann Rheum Dis
2016;75:560-5.

10 Hewlett S, Sanderson T, May J et al. ‘I’m hurting, I want to kill myself’: rheumatoid
arthritis flare is more than a high joint count-an international patient perspective on flare
where medical help is sought. Rheumatol 2012;51:69-76.

11 Bartlett SJ, Hewlett S, Bingham CO et al. Identifying core domains to assess flare in
rheumatoid arthritis; an OMERACT international patient and provider combined Delphi
consensus. Ann Rheum Dis 2012;71:1855-60.

12 Berthelot J-M, De Bandt M, Morel J et al. A tool to identify recent or present rheumatoid
arthritis flare from both patient and physician perspectives: the “FLARE” instrument. Ann
Rheum Dis 2012;71:1110-6.



13 Fautrel B, Morel J, Berthelot J-M et al. Validation of FLARE-RA, a Self-Administered
Tool to Detect Recent or Current Rheumatoid Arthritis Flare. Arthritis Rheumatol
2017:69:309-19.

14 Barroso N, Woodworth TG, Furst DE et al. The American English version of the validated
French Flare Assessment in RA Questionnaire (FLARE-RA). Clin Rheumatol 2020; 39:189—
99.

15 de Thurah A, Maribo T, Stengaard-Pedersen K. Patient self-assessment of flare in
rheumatoid arthritis: criterion and concurrent validity of the Flare instrument. Clin Rheumatol
2016;35:467-71.

16 Maribo T, de Thurah A, Stengaard-Pedersen K. Patientself assessment of flare in
rheumatoid arthritis: translation and reliability of the Flare instrument. Clin Rheumatol
2016;35:1053-8.

17 Ughi N, Schioppo T, Scotti I et al. Translation and crosscultural adaptation into Italian of
the self-administered FLARE-RA questionnaire for rheumatoid arthritis. Reumatismo
2020;72:21-30.

18 http://ClinicalTrials.gov. A study of tocilizumab (RoActemra) in tocilizumab-naive
participants with rheumatoid arthritis and inadequate response to nonbiologic disease-
modifying antirheumatic drugs (DMARDs) and/or biologic therapy. https://clinicaltrials.
gov/ct2/show/NCT02001987 (23 February 2020, date last accessed).

19 Arnett FC, Edworthy SM, Bloch DA et al. The American Rheumatism Association 1987
revised criteria for the classification of rheumatoid arthritis. Arthritis Rheum 1988;31:315-24.

20 Aletaha D, Neogi T, Silman AJ et al. 2010 rheumatoid arthritis classification criteria: an
American College of Rheumatology/European League Against Rheumatism collaborative
initiative. Ann Rheum Dis 2010;69:1580-8.

21 Kvien TK, Heiberg T, Hagen KB. Minimal clinically important improvement/difference
(MCII/MCID) and patient acceptable symptom state (PASS): what do these concepts mean?
Ann Rheum Dis 2007;66 (Suppl 3):iii40-41.

22 Tubach F, Dougados M, Falissard B et al. Feeling good rather than feeling better matters
more to patients. Arthritis Rheum 2006;55:526-30.

23 Hosmer DW, Lemeshow S. Applied logistic regression. John Wiley & Sons, 2000.

24 Bykerk VP, Lie E, Bartlett SJ et al. Establishing a core domain set to measure rheumatoid
arthritis flares: report of the OMERACT 11 RA flare Workshop. J Rheumatol 2014;41:799—
809.

25 Bartlett SJ, Barbic SP, Bykerk VP et al. Content and Construct Validity, Reliability, and
Responsiveness of the Rheumatoid Arthritis Flare Questionnaire: OMERACT 2016
Workshop Report. J Rheumatol 2017;44:1536—43.


https://clinicaltrials/

26 Cheung PP, Ruyssen-Witrand A, Gossec L et al. Reliability of patient self-evaluation of
swollen and tender joints in rheumatoid arthritis: a comparison study with ultrasonography,
physician, and nurse assessments. Arthritis Care Res 2010;62:1112-9.

27 Pincus T, Swearingen CJ, Bergman MJ et al. RAPID3 (Routine Assessment of Patient
Index Data) on an MDHAQ (Multidimensional Health Assessment Questionnaire): agreement
with DAS28 (Disease Activity Score) and CDAI (Clinical Disease Activity Index) activity
categories, scored in five versus more than ninety seconds. Arthritis Care Res 2010;62:181-9.

28 Pincus T, Furer V, Keystone E et al. RAPID3 (Routine Assessment of Patient Index Data
3) severity categories and response criteria: similar results to DAS28 (Disease Activity Score)
and CDAI (Clinical Disease Activity Index) in the RAPID 1 (Rheumatoid Arthritis
Prevention of Structural Damage) clinical trial of certolizumab pegol. Arthritis Care Res
2011;63:1142-9.

29 Pincus T, Swearingen CJ, Bergman M, Yazici Y. RAPID3 (Routine Assessment of Patient
Index Data 3), a rheumatoid arthritis index without formal joint counts for routine care:
proposed severity categories compared to disease activity score and clinical disease activity
index categories. J Rheumatol 2008;35:2136-47.

30 Stucki G, Liang MH, Stucki S, Bru® hlmann P, Michel BA. A self-administered
rheumatoid arthritis disease activity index (RADAI) for epidemiologic research. Psychometric
properties and correlation with parameters of disease activity. Arthritis Rheum 1995;38:795-
8.

31 Leeb BF, Haindl PM, Maktari A, Nothnagl T, Rintelen B. Patient-centered rheumatoid
arthritis disease activity assessment by a modified RADAI. J Rheumatol 2008;35: 1294-9.

32 Wolfe F, Michaud K, Pincus T. A composite disease activity scale for clinical practice,
observational studies, and clinical trials: the patient activity scale (PAS/PAS-II). J Rheumatol
2005;32:2410-5.

33 Salaffi F, Migliore A, Scarpellini M et al. Psychometric properties of an index of three
patient reported outcome (PRO) measures, termed the CLinical ARthritis Activity (PRO-
CLARA) in patients with rheumatoid arthritis. The NEW INDICES study. Clin Exp
Rheumatol 2010;28:186—-200.

34 Myasoedova E, De Thurah A, Erpelding M-L et al. Definition and construct validation of
clinically relevant cutoffs on the Flare Assessment in Rheumatoid Arthritis (FLARE-RA)
questionnaire. Semin Arthritis Rheum 2020; 50:261-5.

35 Bartlett SJ, Bykerk VP, Cooksey R et al. Feasibility and Domain Validation of
Rheumatoid Arthritis (RA) Flare Core Domain Set: report of the OMERACT 2014 RA Flare
Group Plenary. J Rheumatol 2015;42:2185-9.

36 Maksymowych WP, Richardson R, Mallon C, van der Heijde D, Boonen A. Evaluation
and validation of the patient acceptable symptom state (PASS) in patients with ankylosing
spondylitis. Arthritis Rheum 2007;57: 133-9.



37 Tubach F, Ravaud P, Beaton D et al. Minimal clinically important improvement and
patient acceptable symptom state for subjective outcome measures in rheumatic disorders. J
Rheumatol 2007;34: 1188-93.

38 Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of health-related quality
of life measures: literature review and proposed guidelines. J Clin Epidemiol 1993;46:1417—
32.

39 Epstein J, Osborne RH, Elsworth GR, Beaton DE, Guillemin F. Cross-cultural adaptation
of the Health Education Impact Questionnaire: experimental study showed expert committee,
not back-translation, added value. J Clin Epidemiol 2015;68:360-9.

40 van der Heijde DM, van Riel PL, van Leeuwen MA et al. Prognostic factors for
radiographic damage and physical disability in early rheumatoid arthritis. A prospective
follow-up study of 147 patients. Br J Rheumatol 1992; 31:519-25.

41 Dawes PT, Fowler PD, Clarke S et al. Rheumatoid arthritis: treatment which controls the
C-reactive protein and erythrocyte sedimentation rate reduces radiological progression. Br J
Rheumatol 1986;25:44-9.

42 Dhaon P, Das SK, Srivastava R, Dhakad U. Performances of Clinical Disease Activity
Index (CDAI) and Simplified Disease Activity Index (SDAI) appear to be better than the gold
standard Disease Assessment Score (DAS-28-CRP) to assess rheumatoid arthritis patients. Int
J Rheum Dis 2018;21:1933-9.

43 Lopez-Olivo MA, Zogala RJ, des Bordes J et al. Outcomes reported in prospective long-
term observational studies and registries of patients with rheumatoid arthritis worldwide: an
OMERACT systematic review. Arthritis Care Res 2020;doi: 10.1002/acr.24163.



