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ABSTRACT

Introduction: Rheumatoid arthritis (RA) clini-
cal guidelines do not provide strong recom-
mendations for the choice of disease-modifying
anti-rheumatic drugs (DMARD) in patients with
an inadequate response to methotrexate (MTX),
and only limited evidence is available on factors
influencing rheumatologist treatment deci-
sions. We aimed to describe therapeutic prefer-
ences after the failure of a first-line strategy of
MTX in simulated cases of patients with RA.
Methods: Fictional but realistic case-vignettes
(n = 64) of patients with RA and an inadequate
response to MTX were developed with a com-
bination of RA-poor prognostic factors and
comorbidities. Physicians were presented with

eight vignettes and chose the most and least
appropriate therapeutic option from the fol-
lowing six options randomly proposed 3 by 3:
(1) replacing MTX with another csDMARD; (2)
combining MTX with one or more csDMARDs;
(3) adding a bDMARD of either TNF inhibitors
(TNFi), tocilizumab (TCZ), abatacept (ABA), or
rituximab (RTZ). A total of 1605 complete case
vignettes were produced and randomly assigned
to a representative sample of French rheuma-
tologists. For each vignette, whenever a treat-
ment was preferred, one point was incremented
for this treatment; if this treatment was the least
desired, one point was removed. Preferences
were elicited using a normalized best–worst
score.
Results: Two hundred and four French
rheumatologists participated in the study with
each vignette being assessed 20–28 times for a
completion rate of 94%. TNFi was the first-
choice strategy (80% of vignettes), except in
cases with a history of infection and pulmonary
comorbidity, where ABA was the first preference
(85%). TCZ came third in 83% of the cases.
Other options were never preferred and repeat-
edly yielded negative scores.
Conclusions: We observed a conservative trend
with TNFi as the main therapeutic choice for
patients with RA and inadequate response to
MTX. Preference for bDMARD-based strategies
increased with the number of RA-poor progno-
sis factors, whereas an increase in the number of
comorbidities resulted in an increased
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preference for ABA. Understanding clinical
decision-making will be particularly important
as the therapeutic landscape for RA continues to
evolve.

Keywords: Case-vignette; Discrete choice
experiment; Disease-modifying anti-rheumatic
drugs; Methotrexate; Rheumatoid arthritis;
Therapeutic preference

Key Summary Points

Why carry out this study?

There are limited data available on
therapeutic decision-making for the
treatment of rheumatoid arthritis (RA)
following the failure of first-line therapy.

Multiple factors influence therapeutic
decision-making including those related
to the disease (prognostic factors), patient
(comorbidities, socio-demographics), and
physician (experience, conditions of
practice, frequency of consultation).

The purpose of the study was to describe
the therapeutic preferences of physicians
involved in the management of RA,
according to predefined profiles of
fictitious RA patients, in cases of
inadequate response to a first-line strategy
of methotrexate (MTX).

What was learned from the study?

We observed a conservative trend with
TNF inhibitors (TNFi) being the main
therapeutic choice and abatacept (ABA) a
choice for patients with pulmonary
involvement and a history of serious or
recurrent infection.

We conclude that prescribing physicians
are typically conservative in their
approach to treating RA patients with an
inadequate response to MTX and that
factors related to the physician (years and
mode of practice, number of RA patients
seen per week) have little or no impact on
therapeutic decisions.

We also found that the presence of
comorbidities resulted in a decreased
preference for adding TNFi and
tocilizumab (TCZ) and an increased
preference of ABA and rituximab (RTX), as
well as the other strategies.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14423927.

INTRODUCTION

Rheumatoid arthritis (RA), a chronic inflam-
matory condition, results in persistent and
symmetrical inflammation of joints and affects
about 1% of the global adult population [1]. The
disease can lead to major joint destruction,
resulting in disability, impaired quality of life,
and reduced life expectancy. The therapeutic
management of RA is primarily based on the use
of disease-modifying anti-rheumatic drugs
(DMARDs). According to the international
guidelines for the management of RA, conven-
tional synthetic (cs) DMARDs, as monotherapy
or in combination, are the recommended first-
line strategy for patients with active RA.
Methotrexate (MTX) should be prescribed
unless contraindicated [2, 3]. In cases of thera-
peutic failure, the next strategy should be gui-
ded by the presence of poor prognostic factors
such as structural progression, high clinical,
and/or biological activity and autoantibodies,
namely rheumatoid factor (RF) and/or anti-
citrullinated protein antibodies (ACPA) [4]. The
addition of biological (b) DMARDs, or targeted
synthetic (ts) DMARDs, is recommended in
cases with poor prognostic factors.

Therapeutic decisions remain relatively
complex in RA, particularly after MTX failure,
which occurs in a significant proportion of
patients [5]. There are several DMARDs available
and several possible uses including replacing or
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in conjunction with MTX. Up to 2017, several
bDMARDs were approved for use following
failure of first-line therapy, these include com-
pounds with five different mechanisms of
action: tumor necrosis factor inhibition (TNFi),
interleukin-6 receptor inhibition, B-cell deple-
tion, and T-cell co-stimulation blockade [6].
However, only a few published face-to-face
randomized controlled trials and network meta-
analyses are available to inform therapeutic
decision-making [7, 8]. All failed to identify
superiority of one of these agents over the oth-
ers when used in combination with MTX or a
csDMARD equivalent. This resulted in clinical
practice guidelines positioning all these com-
pounds at the same level for RA patients with
inadequate response to MTX or another
csDMARD and failing to propose a hierarchy of
these agents or a therapeutic sequence for their
use in daily practice [2].

Besides RA characteristics and prognosis,
patient characteristics (e.g., age, comorbidities,
lifestyle, social issues) and factors related to the
physician (e.g., experience, conditions of prac-
tice) and health system (e.g., prescription con-
ditions) may have an influence on therapeutic
decisions (including route of administration)
[9]. However, these topics are only marginally
addressed by clinical practice guidelines, which
provide a general framework for therapeutic
decisions but only limited guidance on the best
course of treatment in a specific clinical situa-
tion. There is growing interest in studying
clinical decisions with several approaches
available based on real-life situations (trained
actors) or fictional simulations of clinical cases
in the form of case-vignettes [10].

Data on therapeutic decisions for the man-
agement of RA remain limited, particularly for
second-line strategies. Fautrel et al. described
rheumatologists’ therapeutic decisions in
patients with RA receiving a first-line strategy
and the criteria associated with these decisions
based on simulated clinical cases [11]. A more
recent study by Hifinger et al. examined
rheumatologists’ preferences regarding the
attributes of a hypothetical DMARD (efficacy,
safety, patient preference, cost-effectiveness,
and overall cost) in several European countries
[12]. Rheumatologists were willing to reduce

efficacy in favor of other attributes, albeit with
variations between countries.

In this context, a deeper understanding of
rheumatologists’ prescription preferences is
required to better understand how targeted
DMARDs are used in daily practice. Preference
elicitation for such complex situation is always
a challenge since direct and concise questions
rarely cover the full spectrum of possible clinical
situations or therapeutic options. Thus, the
discrete choice experiment (DCE) methodology,
based on the Thurstone pairwise method, has
been proposed to facilitate preference elicita-
tion in difficult decision-making processes
[13–15]. This approach disentangles complex
clinical situations with a series of simplified
scenarios in which different attributes reflect
the patient and disease characteristics, thus
producing multiple variants of one single sce-
nario. The therapeutic choice options are then
presented against one another, i.e., in pairs.
Unlike other expert opinion approaches, such
as the RAND Appropriateness Method [16] in
which respondents are asked to rate the appro-
priateness of a specific option, the pairwise
method does not require any direct or absolute
rating (or ranking) of the proposed options. An
alternative approach is to present more than 2
therapeutic options and to ask respondents to
identify what they would consider the best and
the worst therapeutic choices for each scenario.
The compilation of the expert responses enables
the ranking of the different options, which
expresses respondents’ overall preferences for
each clinical situation [17].

Using a set of formatted clinical case-vi-
gnettes and associated questionnaires, adopting
the discrete choice experiment (DCE) approach,
we conducted a study to describe the thera-
peutic preferences of French rheumatologists
when selecting a second therapeutic strategy
after the failure of MTX in simulated patients
with RA. This work also aimed at evaluating the
impact of selected factors related to RA, the
patient, and physician on the decision-making
process.
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METHODS

Study Design

This was a non-interventional multicenter
study that took place from May 15, 2018 to
December 21, 2018. The study methodology
was based on the presentation to physicians of
case-vignettes, i.e., fictional but realistic and
formatted clinical cases in which patient and
disease characteristics were randomly varied to
cover a wide spectrum of clinical possibilities
[10]. Cases were associated with questionnaires
on therapeutic decisions using the DCE
approach [13–15]. Answers reported by physi-
cians were anonymous. Physicians were remu-
nerated for their participation; this study was
conducted in accordance with French regula-
tory requirements. The protocol and all
administrative documents, including the
financial agreement, were approved by the
National Medical Council (Conseil National de
l’Ordre des Médecins [CNOM]). The database
was declared to the National Data Protection
Authority (Commission Nationale de l’Infor-
matique et des Libertés [CNIL]). Submission to
an ethics committee was not required under
French law.

Selection of Participants

We wanted to conduct the study in a represen-
tative sample of rheumatologists who were
hospital-based, office-based, or with a mixed
practice (i.e., both hospital and office-based).
Contacted physicians were required to be
members of the French medical council
(CNOM) with no limits in terms of age or
number of years of practice. Practicing
rheumatologists were identified in a database
provided by IQVIA. It included 828 French
rheumatologists who were offered to participate
in the study. The goal of participant recruit-
ment was to obtain a sample representative of
the geographic distribution of French rheuma-
tologists. A socio-demographic questionnaire
was presented at the beginning of the study.
The questionnaire collected data related to the
physician and his/her usual clinical practice. It

also requested information regarding mode of
practice, sex, age category, number of years of
clinical practice in the current specialty, fre-
quency of patients with RA seen in consulta-
tion, referral hospital, and whether they were
initiating bDMARD or csDMARD treatments for
patients with RA.

Case-Vignettes Development

Case-vignettes were developed and pretested in
collaboration with two experts in the treatment
of RA (ES and BF). The basic structure of a
vignette briefly described a patient living with
RA, stable over the past 5 years thanks to an
initial therapeutic strategy (optimized MTX
20 mg weekly and 5 mg of prednisone daily)
and presenting with a recent increase in disease
activity (see example Figure S1a in the elec-
tronic supplementary material). The medical
history and examination included six specific
clinical characteristics selected from a review of
the literature (Table 1). These study variables
were either poor prognostic factors (3) or
comorbidities (3) (Table 1). The three poor
prognostic factors have been consistently used
for guiding treatment decisions in RA, namely
disease activity according to Disease Activity
Score in 28 Joints (DAS28), presence of struc-
tural damage, and presence of autoantibodies
[2, 3]. The selected comorbidities were chosen
as variables of interest because of their fre-
quency in patients with RA [18]. None of the
comorbidities were associated with an absolute
or relative contraindication for any therapeutic
option.

The set of vignettes was developed using a
random combination of the six predefined
study variables [19]. Each variable had two cat-
egories, and the number of possible combina-
tions was 26 = 64. An exploratory analysis was
performed on disease activity; for each category
(high and moderate), two additional sub-cate-
gories were defined according to the predomi-
nance of subjective (tender joint [TJ]; patient
global assessment on a 0–100 VAS [Global VAS])
or objective (swollen joint [SJ]; C-reactive pro-
tein [CRP]) components of the DAS28. The final
drafting of vignettes was conducted in a way as
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to obtain clinical cases that were realistic and as
close as possible to the current practice of
physicians while maintaining a strong homo-
geneity. To avoid the participants being con-
fronted with only the variables of interest, and
to ensure that the vignettes would present
patient complexity similar to actual practice,
each vignette also included information
regarding the patient’s age (ranging from 41 to
59 years), sex (male-to-female ratio 1:3), occu-
pation, and comorbidity without impact on RA
management (see Figure S1b in the electronic
supplementary material for details) [10].

Physician Preference Assessment

The assessment of the physicians’ therapeutic
preferences was based on the DCE approach, a
quantitative technique for revealing individual
preferences in complex decision situations
when direct questioning is not possible [13–15].
All participants were asked to complete eight
vignettes via an online platform. Upon the
presentation of a vignette, each participant had
to assess the six following therapeutic options,
randomly proposed 3 by 3: replacing MTX by
another csDMARD (csDMARD switch), adding
one or more csDMARD to MTX (csDMARDs
combination), adding a TNFi, adding tocilizu-
mab (TCZ), adding abatacept (ABA), or adding
rituximab (RTX). For each vignette, ten differ-
ent combinations of three therapeutic options
were assessed. For each combination of three
therapeutic options, the participants had to
select the most and least appropriate therapeu-
tic option (best–worst [BW] scaling method)
[20].

Statistical Analysis

Sample size calculations revealed that 216 par-
ticipants were needed to conduct this cross-
sectional study based on the following ele-
ments: (1) a Balanced Incomplete Block Design
was used to randomly distribute the 64 vign-
ettes (each rheumatologist needed to evaluate
the same number of vignettes); (2) each vignette
had to be evaluated the same number of times
by 25–30 different rheumatologists to obtain

Table 1 Study variables and their respective categories

Variables of interest Categories

RA prognostic

factors

DAS28 score High activity:

DAS28[ 5.1

Moderate activity:

DAS28[ 3.2

and B 5.1

RF and/or

ACPA

Seropositive (RF?

and/or ACPA?)

Seronegative (RF-

and ACPA-)

Progression of

structural

damage

Presence

Absence

RA

comorbidities

Serious or

recurrent

infection

Hospitalization due to

pneumococcal

pneumonia 2 years

ago, or repetitive

urinary tract

infections with an

episode of

pyelonephritis, or

recurrent herpes

labialis

Absence

Cardiovascular

disease

History of myocardial

infarction, or

pectoris angina with

stent

Absence

Pulmonary

disease

Rheumatoid lung

nodules, or diffuse

interstitial lung

disease

Absence

ACPA anti-citrullinated protein antibodies, DAS disease
activity score, RA rheumatoid arthritis, RF rheumatoid
factor
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precise estimates; and (3) each rheumatologist
needed to evaluate a maximum of ten vignettes
[21].

Analyses were mainly descriptive, as the
study was observational. Therapeutic option
preference was expressed using a score. A bonus
of 1 point was attributed to a therapeutic option
when it was considered as the preferred choice,
and a penalty of - 1 point was attributed when
it was considered as the worst option. Thera-
peutic option scores were calculated as the dif-
ference between the number of bonus points
and penalty points, and they ranged from - 5
to ? 5 for each vignette. A normalized BW score
(BWS) was then computed for each therapeutic
option ranging from - 1 (worst option) to ? 1
(best option); this normalized score was used to
rank the therapeutic options separately in each
vignette and then to rank them globally. The
multiplication of vignettes and therapeutic
options associated with the score-based ranking
enabled the analysis of physician preferences.
Statistical analysis was carried out using SAS
software Version 9.4, except graphs for which
the R software Version 3.5.1 were used.

RESULTS

Participants

A total of 211 French rheumatologists took part
in the study (signed a contract and received a
center number), 204 (97%) assessed at least one
vignette, and 199 (94%) of the investigators
who started the study evaluated all eight vign-
ettes (Fig. 1). A detailed description of the par-
ticipants is found in Table 2. Investigators were
predominantly women (56.9 vs. 43.1%), 46.9%
were hospital-based, 26.5% office-based, and
the remaining 26.5% had a mixed practice. The
average practice duration was 16.8 years, and
most participants (84.4%) reported seeing more
than one patient with RA per week. Only 2.8%
reported seeing a patient with RA less than once
per month. The majority of participants repor-
ted initiating both csDMARDs and bDMARDs
(80.1%), while 19.9% reported initiating
csDMARDs only. The geographical distribution
of respondents was representative of the

rheumatologist distribution in mainland France
(data not shown).

Vignettes

A total of 1605 vignettes were assessed in this
study with each of the 64 individual vignettes
being assessed between 20 and 28 times. Of the
1605 vignettes, 87% included at least one poor
prognostic factor while 12.5% included all three
poor prognostic factors. Additionally, 87.5% of
the vignettes included at least one comorbidity
of interest and 12.5% included the three
comorbidities of interest.

Therapeutic Preferences

A full algorithm with the ranking of all thera-
peutic options for each vignette is presented in
Fig. 2. A TNFi was the preferred strategy in 80%
of the vignettes and ABA was the first option in
the remaining cases. In all the cases where ABA
was the first option, there was a history of
infection and, in most (85%), a pulmonary
involvement. Abatacept was the most fre-
quently selected second option in 75% of the
vignettes, while TNFi was selected in 20% and
TCZ in 5%. Tocilizumab was chosen as the third

Fig. 1 Diagram depicting the recruitment of
rheumatologists
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strategy in most cases (83%). Tumor necrosis
factor inhibitor, ABA, and TCZ were ranked in
this order in 70% of the vignettes. The average
normalized BW score was computed globally for
each strategy and showed that TNFi, ABA, and
TCZ were associated with a positive BW score
while all other strategies, including RTX, were
associated with a negative BW score (Fig. 3).

The analysis of the BW score according to the
presence of each disease variable of interest
yielded similar findings to the one based on the
global normalized BW score (Fig. 4). An increase
in the number of poor prognostic factors
increased physician preference for a strategy
based on the addition of a bDMARD, i.e., TNFi,
ABA, and TCZ (more positive score), as well as
RTX (less negative score, i.e., less rejected
strategy). Inversely, an increase in the number
of poor prognostic factors decreased physician
preference for csDMARD-based strategies, i.e.,
csDMARD replacement or combination
(Fig. 5a). An increase in the number of comor-
bidities resulted in a decreased preference for
adding TNFi and TCZ, and in an increased
preference for ABA and RTX, as well as for the
csDMARD-based strategies (Fig. 5b). An
exploratory analysis by disease activity with
four categories (high objective, high subjective,
moderate objective, and moderate subjective)
revealed a marked increase in preference for
TCZ in cases where patients presented with high
disease activity and predominance of DAS28
objective components (SJ and CRP) (data not
shown). However, TCZ remained the third pre-
ferred option even in such patients. Factors
related to the prescribing physician appeared to
have either a limited or no impact on

Table 2 Socio-demographic data of participating
physicians

Total
(n = 211)

Sex

Male 91 (43.1%)

Female 120 (56.9%)

Age (years)

20–30 12 (5.7%)

31–40 65 (30.8%)

41–50 43 (20.4%)

51–60 62 (29.4%)

C 61 29 (13.7%)

Mode of exercise

Hospital-based 99 (46.9%)

Office-based 56 (26.5%)

Mixed 56 (26.5%)

Number of years practice in current

speciality

Mean (SD) 16.8 (10.3)

Median (Q1–Q3) 15.0

(7.0–27.0)

Number of years practice in current

speciality

B 10 85 (40.3%)

10–19 36 (17.1%)

C 20 90 (42.7%)

Frequency of consultations with RA

patients

[ 1 per week 178 (84.4%)

\ 1 per week but[ 1 per month 27 (12.8%)

B 1 per month 6 (2.8%)

Initiation of DMARD in patients with

moderate-to-severe RA

Yes, csDMARDs only (e.g., MTX) 42 (19.9%)

Table 2 continued

Total
(n = 211)

Yes, csDMARDs, and bDMARDs 169 (80.1%)

bDMARDs biological disease-modifying anti-rheumatic
drugs, csDMARDs conventional synthetic disease-modify-
ing anti-rheumatic drugs, MTX, methotrexate, n number
of patients in a group, SD standard deviation
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therapeutic decisions (see Figure S2 in the elec-
tronic supplementary material for details)..

DISCUSSION

This study aimed to describe therapeutic pref-
erences in RA after failure of MTX and to

evaluate the impact of selected factors related to
RA, the patient, and physician on the decision-
making process. It is important to point out that
French rheumatologists have no consistent
constraint in their prescription of targeted
therapies in RA patients with inadequate
response to MTX; all six proposed options are
accepted by the health authorities and

Fig. 2 Summary of standardized BW scores (six study
variables, six preferred options) for all 64 case-vignettes.
1 ? csDMARD conventional synthetic disease-modifying
anti-rheumatic drug combination, ABA abatacept, ACPA

anti-citrullinated protein antibodies, csDMARD Sw con-
ventional synthetic disease-modifying anti-rheumatic drug
switch, RF rheumatoid factor, RTX rituximab, TCZ
tocilizumab, TNFI tumor necrosis inhibitors
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reimbursed for all patients by the national
public health insurance. This substantial drug
prescription freedom led to reasonable use of
targeted therapies, which are used in approxi-
mately 31% of RA patients [22].

We developed 64 fictional, but realistic,
clinical case-vignettes to elicit the therapeutic
preferences of 211 French rheumatologists. In
the current study, case-vignettes were associated
with questionnaires on therapeutic decisions
using the well-established DCE approach. The
multiplication of vignettes and therapeutic
options associated with a score-based ranking
enabled the assessment of physician
preferences.

Our study demonstrates an overall conser-
vative trend among physicians, with TNFi being
the strategy of choice in 80% in these simulated
patients with RA. This is aligned with the results
of several publications on treatment pattern in
real patients [23–25]. The exception to this
trend was found in patients with a history of
infection and pulmonary comorbidity, where
ABA was the preferred option. This result was
not unexpected, as some guidelines have

proposed to favor ABA over TNFi in patients
with history of serious infections based on very
low-quality evidence [3]. On the other hand,
there is only limited evidence to support the use
of ABA in interstitial lung disease associated
with RA and no evidence to support its use in
the case of rheumatoid lung nodules [26].
Rituximab was consistently ranked after the
other bDMARDs strategies; this could be
explained by the instructions-for-use on its
label, which describes RTX as being indicated
for use in patients with RA who display inade-
quate response or intolerance to one or more
TNFi.

Poor prognostic factors have been identified
as an important decision-criteria for treatment
intensification with bDMARDs [2, 27]. This was
reflected in our work, as an increase in the
number of poor prognostic factors had a posi-
tive impact on the preference of all bDMARD-
based strategies, i.e., TNFi, ABA, and TCZ (more
positive score), as well as RTX (less negative
score). Reliability of DAS28 in the individual
patient has been questioned as the presence of
subjective components (i.e., TJ and VAS) can
lead to misclassification of disease activity and
potentially overtreatment [28]. Some authors
have argued that patient global assessment
should be removed from composite measures of
disease activity [29]. While the added value of
subjective components to guide treatment
intensification is still debated, the impact on
therapeutic decision after MTX failure is not
known. In our study, an analysis performed
according to the predominance of objective or
subjective components of DAS28 showed
mainly an increased preference for TCZ in case
of high disease activity with predominance of
objective components. The effect on the BW
score of the other strategies was more limited.

Guidelines for RA invite physicians to
include comorbidities in treatment decisions
[2, 18]. We found that an increase in the num-
ber of comorbidities resulted in a decreased
preference for adding TNFi and TCZ, and an
increased preference for ABA and RTX, as well as
for the csDMARD-based strategies. The influ-
ence of comorbidities on therapeutic decisions
in RA is not well understood. Previous studies
have shown a higher prevalence of

Fig. 3 Standardized global BW score for all six therapeutic
options. ABA abatacept, BWS best–worst scores,
csDMARDs conventional synthetic disease-modifying
anti-rheumatic drugs, RTX rituximab, TCZ tocilizumab,
TNFI tumor necrosis inhibitors
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comorbidities in patients on csDMARDs in
comparison to patients on bDMARDs
[24, 30, 31]. Frisell et al. observed substantial
differences in baseline characteristics of patients
at the start of a first bDMARD with patients
starting on ABA or RTX more likely to have a
history of comorbidity (e.g., serious infection,
pulmonary disease) than patients starting a
TNFi or TCZ [25]. The comorbidities selected as

variables of interest in this study were neither
associated with an absolute nor relative con-
traindication, nor with a recommendation for
any therapeutic option. This was done to limit
the weight that such comorbidities would have
had on the therapeutic decision.

There is limited and conflicting evidence
regarding the impact of prescribers’ demo-
graphic characteristics and mode of practice on

Fig. 4 Standardized BW scores by a disease activity
(DAS28), b presence of autoantibodies (RF/ACPA),
c structural progression, d history of infection, e cardio-
vascular comorbidity, and f pulmonary comorbidity. ABA
abatacept, ACPA anti-citrullinated protein antibodies,

BWS best–worst scores, csDMARDs conventional syn-
thetic disease-modifying anti-rheumatic drug, RF rheuma-
toid factor, RTX rituximab, TCZ tocilizumab, TNFI
tumor necrosis inhibitors
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treatment decisions in RA [32, 33]. Results may
vary according to geographic location. For
instance, in France, bDMARDs used to treat RA
should only be initiated by rheumatologists
who are hospital-based, and those with a mixed
practice (both private office- and hospital-
based). Office-based rheumatologists will usu-
ally refer patients with RA to hospital clinics to
receive their first bDMARD prescription, while
renewal of bDMARD prescriptions may be done
in the office-setting thereafter. In our study, the
mode of practice (office-, hospital-, or mixed)
did not appear to influence physician prefer-
ence. Other factors related to the prescribing
physician, such as years of practice and number
of RA patients seen per week also appeared to
have either a limited or no impact on physician
preference.

Physician preference has been identified in
previous research as a significant determinant of
treatment decisions in RA [34, 35]. With an
increasing number of therapeutic options
available for patients in RA, it is important for

physicians to better understand treatment
decisions in clinical practice. Preference for a
given therapeutic option may lead to a non-
random allocation of treatment. This decision
can be motivated by scientific evidence, pre-
scribing experience, or a mere misconception
about the therapy [25, 36]. Evaluating medical
practices and behaviors is essential to improv-
ing the quality of care. The methods used must
be accurate, valid, and closely mimic cases
encountered in daily practice. There are several
methods available including the audit of clini-
cal practices, trained actors to present as
patients, or the use of case-vignettes. Case-vi-
gnettes have been increasingly used in various
chronic conditions to assess decision-making
[37]. Results from case-vignettes studies have
been shown to be comparable to those obtained
with practice audits or standardized patients
while also measuring the quality of care [10].
Case-vignettes have the added advantage of
avoiding differences in recruitment, the vari-
ability introduced by the disease severity, as

Fig. 5 Standardized BW score according to the a number
of poor prognostic factors and b number of comorbidities.
ABA abatacept, BWS best–worst scores, csDMARDs

conventional synthetic disease-modifying anti-rheumatic
drug, RTX rituximab, TCZ tocilizumab, TNFI tumor
necrosis inhibitors
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well as other potential confounding factors that
could interfere with the decision-making
process.

The strengths of our study include the rep-
resentativeness of participating rheumatologists
with each region proportionally represented
based on national demographics at the time of
participation. We also note that only a small
minority of the participants (15.6%) reported
seeing less than one RA patient per week. An
additional strength of the work was the high
level of engagement obtained, as 94% of the
participants with socio-demographic data com-
pleted all evaluations [38]. Finally, we believe
that the design of our study, using case-vi-
gnettes with questionnaires following the DCE
approach, enabled the assessment of prefer-
ences while limiting the risk of response bias.

A potential weakness of these findings relates
to timeliness. As tsDMARDs had been available
for less than 1 year for the treatment of RA in
France, we focused this work on well-estab-
lished csDMARD- and bDMARD-based strate-
gies. Repeated or longitudinal studies will be
needed to monitor the changing preferences of
physicians as the field gains hands-on experi-
ence with the use of newer therapies. We also
recognize that other factors, such as patient
preference and continually evolving treatment
recommendations, influence treatment deci-
sions. We had to limit the number of variables
of interest during the development of case-vi-
gnettes since the number of combinations
increases quickly as more variables and cate-
gories are considered. The limited number of
factors does not impact the validity of our
results, but future studies should be carried out
to understand the impact that patient prefer-
ence and shared decision-making has on ther-
apy selection [3, 39–42]. This is particularly
important with the emergence of Janus kinase
inhibitors, a new class of oral DMARDs, the first
of which was approved by the European
Medicines Agency and became available in
France in 2017 [43, 44]. We note that the sim-
ulated population of patients may not be rep-
resentative of the population seen by all
rheumatologists, which may affect the general-
izability of some of our results. However, this
should be limited to the overall ranking of ABA

and TCZ as results regarding the other options
were aligned with findings from the literature.

CONCLUSIONS

This study provides information on the pre-
scribing habits of French rheumatologists in RA
after failure of a first-line strategy with MTX. We
found a conservative trend with TNFi being the
main therapeutic choice for most RA patients
and ABA as the primary therapeutic choice for
patients with pulmonary involvement or high
risk of infection. We also found that an increase
in the number of comorbidities resulted in a
decreased preference for adding TNFi and TCZ,
and in an increased preference of ABA and RTX,
as well as of the other strategies. Understanding
clinical decision-making will be particularly
important as the therapeutic landscape for RA
continues to evolve. The study should be repe-
ated in the future to include new therapeutic
options and explore patient preferences in the
context of shared decision-making.
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