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Abstract

Background There is still a significant proportion of patients with rheumatoid arthritis (RA) in whom multiple thera-
peutic lines are ineffective. These cases are defined by the EULAR criteria as Difficult-to-Treat RA (D2T-RA) for which
there is limited knowledge of predisposing factors.

Objective To identify the clinical features associated with D2T-RA in real-life practice.

Methods We retrospectively collected demographic, clinical, and serological data on 458 patients consecutively seen
for RA between January 2019 and January 2023. We compared patients fulfilling the D2T-RA criteria with the remain-
ing RA cohort using univariate comparisons and logistic regression to determine the impact of clinical features,
comorbidities on outcome variable, adjusted for confounders.

Results Seventy-one/458 (16%) patients fulfilled the 2021 EULAR criteria for D2T-RA with no significant differences
for age (median 62 years interquartile range -IQR- 58- 65 vs. 62 IQR 60 — 63 in non-D2T), gender prevalence (23%

in both groups) and positivity rates for rheumatoid factors (62% vs. 62% in non-D2T) and Anti-Citrullinated Pro-

tein Antibodies (ACPA) (69% vs. 61% in non-D2T). Conversely, D2T-RA cases had significant longer disease duration
(median 15 years IQR 13-17 vs. 10 years IQR 9-11 in non-D2T; p < 0.0001). D2T-RA also had more erosions at baseline
(24% vs. 11% in non-D2T; p<0.0001) and higher disease activity index (CDAI) at the last follow up visit (15.7 +10.5 vs.
7.5+8.8in non-D2T; p<0.0001). D2T-RA cases suffered with higher frequency of obesity (33% vs. 19% in non-D2T,
p=0.021) and fibromyalgia (25% vs. 10% in non-D2T, p < 0.0001). The multivariate analysis confirmed the correlations
of D2T-RA with disease duration (Odds ratio -OR- 1.06, 95% confidence interval -Cl—1.03-1.09; p < 0.0001), baseline
erosions (OR 2.73,95% Cl 1.28-5.82; p=0.009), obesity (OR 2.22,95% Cl 1.10-4.50; p=0.026) and fibromyalgia (OR 3.91,
95% Cl 1.76-8.70; p=0.001), independent of age and gender.

Conclusions High disease activity, baseline erosions and disease duration are significantly associated with the D2T
phenotype of RA while we confirm the importance of obesity and fibromyalgia.
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mechanisms of action, the presence of active or sympto-
matic disease (defined as the presence of at least one of
5 established criteria), and the patient and/or physician’s
perception of difficulty in managing the disease. The
estimated prevalence of D2T-RA has been reported to
range between 5 and 20% in different cohorts [2-5]. Such
wide variability may be influenced by various factors [6],
including the timing of the pharmacological intervention
[7].

It is unclear whether D2T-RA is a clinical entity with
a yet unidentified pathogenic background that is present
from the early disease stages or, vice versa, if the entity
is intrinsically bound to the disease history. Indeed, risk
factors for the development of D2T-RA are elusive. Pro-
posed factors influencing such a risk include high disease
activity and the presence of high-titer serum rheuma-
toid factors (RF) or anti-citrullinated peptide antibody
(ACPA) [8], a triad that is often referred as poor prognos-
tic factors. Moreover, comorbidities are observed in up
to 70% of D2T-RA cases and potentially influence both
patient evaluation and treatment choices [9]. Remark-
ably, comorbidities can represent pre-existing conditions
impacting the overall prognosis and management, com-
plications of the long-standing disease and associated
inflammation, or sequelae of the prolonged glucocorti-
coid treatment, which may be in turn associated with a
more aggressive disease per se [10]. Thus, it is crucial to
define how comorbidities can influence the clinical pic-
ture of patients with RA, particularly associating to D2T
cases [11-13].

Materials and methods

Study aim

This study represents an explorative cross-sectional anal-
ysis aimed at identifying potential features that are pre-
sent at baseline (i.e., very early in the disease course of
RA) and that may be associated to the subsequent devel-
opment of D2T-RA.

Study population and data collection

We retrospectively collected data from 458 consecutive
patients with RA fulfilling the ACR/EULAR 2010 clas-
sification criteria [14] attending the Rheumatology out-
patients Clinic at Humanitas Research Hospital in Milan
between January 2019 and January 2023, with a follow-
up duration of at least 12 months. Patients were classified
as having D2T-RA according to the 2021 EULAR criteria
[1].

Data collection was performed through electronic
clinical records review, and included demographic, clini-
cal, laboratory, and instrumental information. Of note,
‘baseline’ data collection was performed prior to start-
ing the first b/tsDMARD. Data concerning relevant
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comorbidities, including cardiovascular diseases, diabe-
tes mellitus, neuropsychiatric syndromes, and fibromy-
algia were collected. In particular, obesity was defined as
a body mass index exceeding 30 kg/m? and fibromyalgia
was defined according to 2016 classification criteria [15].

The Clinical Disease Activity Index (CDAI) was
recorded at baseline (i.e., at the time of the diagnosis).
The presence of erosions as well was checked at baseline
and at the last follow-up using both X-ray and/or mus-
culo-skeletal ultrasound (MSUS).

We considered treatments that were active at the last
follow-up visit.

Statistical analysis

Continuous variables are reported as means (stand-
ard deviations) or medians (interquartile range — IQR),
depending on their distribution. Categorical variables are
reported as proportions and percentages.

Continuous variables were compared using the two-
tailed t-test or the Mann Whitney U-test, according to
their distribution. Categorical variables were compared
using the Pearson chi-squared test (x°). Univariable logis-
tic regression was performed to individuate potential fea-
tures to be included in the multivariable model.

A multivariable logistic regression model was designed
to assess the risk of developing D2T-RA, according to the
presence of selected variables at the baseline evaluation,
including those matching clinical relevance or those with
p<0.10 at the univariable analysis.

P-values <0.05 were considered as statistically signifi-
cant. The statistical analysis was performed using STATA
17.0 for Macintosh (Stata, College Station, TX).

Results

Characteristics of the entire cohort and of patients

with D2T-RA

Demographic and clinical characteristics of the cohort
are summarized in Table 1. The analysis included 458
consecutively enrolled patients with RA, 77% being
female (352/458) with a median age of 62 years (IQR
52-73). Of the entire cohort, 22% (71/458) patients met
the D2T-RA criteria. The features of patients with D2T-
RA included the presence of erosions at baseline, with
or without signs of active disease in 44/71 (62%), moder-
ate or severe disease activity (CDAI>10) in 25/71 (35%)
with referred symptoms of active disease, including
extra-articular manifestations, acute phase reactants and
imaging signs in 63/71 (89%), persistent symptoms of RA
impacting on quality of life, despite low disease activity in
46/71 (65%). In terms of disease management, D2T-RA
was characterized by the inability to reduce glucocorti-
coid treatment below 7.5 mg/day of prednisone or equiv-
alent in only 1/71 (1%), however, the disease was still
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Table 1 Characteristics of the enrolled population arrayed according to the D2T criteria

Total (n=458) D2T-RA (n=71) Non D2T-RA (n=387) P-value
Male gender [n (%)] 106 (23.14) 6 (22.53) 90 (23.26) 0.895
Age (years) [median (IQR)] 62 (52-73) 62 (58- 65) 62 (60- 63) 0.980
Disease duration (years) [median (IQR)] 12(10-14) 5(13-17) 0(9-11) <0.0001
RF pos [n (%)] 277 (60.48) 43 (61.43) 234 (61.74) 0.961
ACPA pos [n (%)] 278 (60.70) 48 (68.57) 230 (60.85) 0223
Erosive disease [n (%)] 164 (35.81) 41 (58.57) 123 (32.28) <0.0001
Erosions at baseline [n (%)] 43 (9.39) 2 (23.53) 31(10.62) 0.012
Surgery for RA [n (%)] 34(742) 2(16.90) 22 (5.70) 0.002
Poor prognostic factors [n (%)] 249 (54.37) 54 (76.06) 195 (51.05) <0.0001
Previous or current Smokers [n (%)] 140 (30.57) 4(19.72) 126 (32.56) 0.237
Power Doppler pos [n (%)] 83(18.12) 5(31.25) 68 (31.63) 0.959
Morning Stiffness> 1 h [n (%)] 48 (10.48) 1(15.49) 37 (9.56) 0.138
CRP>0.5 mg/dL at diagnosis [n (%)] 119 (25.98) 0(41.67) 109 (58.92) 0.113
CDAI at last follow up (mean+SD) 8.8 (6.5-9.5) 15.7 (12.9-18.5) 7.5 (6.5-8.5) <0.0001
CRP>0.5 mg/dL at last follow up [n (%)] 35(7.64) 6(10.17) 29(9.29) 0.833
csDMARDs [n (%)] 258 (56.33) (42 25) 228 (58.91) 0.009
bDMARDs [n (%)] 4 (38.00) 0 (42.25) 144 (37.80) 0478
tsDMARDs [n (%)] 151 (32.97) (56 34) 11(29.37) <0.0001
Glucocorticoids [n (%)] 0(24.02) 0(28.17) 90 (23.5) 0.399

Abbreviations: D2T-RA Difficult To Treat Rheumatoid Arthritis, SD Standard Deviation, RF Rheumatoid Factor, ACPA Anti Citrullinated Protein Autoantibodies, CRP
C Reactive Protein, CDAI Clinical Disease Activity Index, csDMARD Conventional Synthetic Disease Modifying Antirheumatic Drugs, bODMARD Biological Disease
Modifying Antirheumatic Drugs, tsDMARD Targeted Synthetic Disease Modifying Antirheumatic Drugs

perceived as “problematic to manage” by the physician in
58/71 (82%). Of note, the patient perspective could not
be assessed due to the retrospective nature of the study.

Comparison of patients with and without D2T-RA

When patients with D2T-RA were compared with non-
D2T cases, no significant differences were found in terms
of age (62 years, IQR 58- 65 vs. 62 years, IQR 60- 63 in
non-D2T, p=0.98), while disease duration was signifi-
cantly longer in the D2T-RA group (15 years, IQR 13-17
vs. 10, IQR 9-11 in non-D2T, p<0.0001). No difference
in terms of sex (22.5% vs. 23.6%) and serum autoanti-
bodies (RF: 61.4% vs 61.7%; ACPA: 68.6% vs 60.9%) was
noted when comparing patients meeting or not meeting
the D2T-RA definition. The presence of at least one poor
prognostic factor among erosive disease at baseline, posi-
tivity of serum autoantibodies, and high baseline disease
activity [4], was more frequently found in D2T-RA (76%
vs 51% in non-D2T; p<0.0001). Particularly, D2T-RA
cases were characterized by higher disease activity at the
last follow-up visit (CDAI 15.7, IQR 12.9-18.5 vs 7.5, IQR
6.5-8.5 in non-D2T, p<0.0001) and higher prevalence of
early erosions (24% vs 11% in non-D2T, p=0.012). Con-
versely, no differences were found in terms of the pres-
ence of serum autoantibodies among two groups (ACPA
69% vs. 61% in non-D2T, p=0.223; rheumatoid factors
61% vs. 62% in non-D2T, p=0.961).

The use of JAK inhibitors was more common in D2T-
RA (56% vs. 29% in non-D2T, p <0.0001) while it should
be noted that 20/40 (50%) D2T-RA prescritions of this
class of DMARDs were made in 2022. Conventional syn-
thetic DMARDs were more frequently used in non-D2T
(59% vs. 42% in D2T, p=0.009). The autoantibody status,
C-reactive protein levels and the prevalence of extra-
articular manifestations were not significantly correlated
with D2T-RA.

Table 2 reports the distribution of extra-articular RA
manifestations and comorbidities according to the D2T-
RA status. Among comorbidities, obesity (33% vs. 19%
in non-D2T, p=0.021) and fibromyalgia (25% vs. 10% in
non-D2T, p<0.0001) were more commonly observed in
patients with D2T-RA, compared to the counterpart.

At the univariate analysis (Table 3) D2T-RA corre-
lated with disease duration (OR 1.05, 95% CI 1.02- 1.08,
»<0.0001), the presence of erosions at baseline evalua-
tion (OR 2.6, 95% CI 1.23-5.47, p=0.012), CDALI values
at last follow-up visit (per CDAI additional point OR 1.08,
95% CI 1.05-1.11, p<0.0001), and history of previous
surgery to treat RA (OR 3.37, 95% CI 1.58- 7.16; p 0.002).
A significant association between D2T-RA and ongoing
tsDMARDs (OR 3.10, 95% CI 1.85-5.21; p <0.0001), obe-
sity (OR 2.16, 95% CI 1.13-4.14; p=0.021) and concomi-
tant fibromyalgia (OR 3.21, 95% CI 1.71-6.05; p <0.0001)
was observed.
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Table 2 Comorbidities and extra-articular manifestations of the disease according to the D2T criteria
D2T-RA (n=71) Non D2T-RA (n=387) P-value

Hypertension [n (%)] 28 (39.44%) 133 (34.37%) 0411
Dyslipidemia [n (%)] 26 (36.62%) 118 (30.89%) 0.342
Major Cardiovascular Events [n (%)] 0 (14.08%) 30 (7.75%) 0.087
Obesity [n (%)] 7 (33.33%) 8(19.21%) 0.021
Diabetes [n (%)] 9 ( 2.68%) 33 (8.53%) 0.269
Diverticular Disease [n (%)] 7 (9.86%) 21 (5.43%) 0.158
Sjogren Disease [n (%)] 4 (5.63%) 10 (2.58%) 0.181
Thyroid disease [n (%)] 17 (33.33%) 98 (23.94%) 0.805
GERD [n (%)] 13(18.31%) 47 ( 14%) 0.160
Thrombotic Events [n (%)] 6 (8.45%) 1(543%) 0324
Malignancies [n (%)] 23 (32.39%) 126 (32.56%) 0.978
Asthma/COPD [n (%)] 10 (14.08%) 54 (13.95%) 0.977
Anxious or Depressive Syndrome [n (%)] 9 (12.68%) 35 (9.04%) 0.342
Osteoporosis 25 (53.19%) 140 (59.07%) 0456
Fibromyalgia [n (%)] 18 (25.35%) 37 (9.56%) <0.0001
ILD [n (%)] 13 (23.21%) 64 (23.27%) 0.992
Rheumatoid Nodules [n (%)] 5 (7.04%) 2 (3.10%) 0.116

Abbreviations: D2T-RA Difficult To Treat Rheumatoid Arthritis, GERD Gastroesophageal Reflux Disease, COPD Chronic Obstructive Pulmonary Disease, /LD Interstitial

Lung Disease

Multivariable logistic regression confirmed the asso-
ciation between D2T-RA with disease duration (per
additional year OR 1.06, 95% CI 1.03-1.09; p <0.0001),
baseline erosions (OR 2.73, 95% CI 1.28-5.82; p=0.009),
obesity (OR 2.22, 95% CI 1.10-4.50; p=0.026) and fibro-
myalgia (OR 3.91, 95% CI 1.76-8.70; p=0.001), inde-
pendent of age and sex.

Discussion

In this retrospective cross-sectional study, we report a
prevalence of D2T-RA reaching 22% among a monocen-
tric cohort of patients with RA, followed-up for at least
12 months. We describe the association between the
development of D2T-RA with baseline evidence of ero-
sive disease and comorbidities, particularly obesity and
fibromyalgia.

A significant proportion of patients with RA will mani-
fest a D2T disease as mainly defined by the failure of
multiple DMARDs with persistence of symptoms despite
the numerous available innovative treatments. Since an
early treatment seems to be able to reduce the risk of
developing D2T-RA, a timely identification of patients at
risk becomes of major relevance [16, 17]. In our cohort,
among disease characteristics, only disease duration and
baseline erosions increased the risk of D2T-RA, while
the autoantibody status or gender did not. Conversely,
obesity and fibromyalgia, two comorbidities frequently
reported in RA cohorts, seem to play a key role in the
predisposition to a D2T disease.

Indeed, RA-associated comorbidities influence thera-
peutic efficacy and safety and we observed that fibromy-
algia and obesity increase the risk of D2T-RA by nearly 4
and over 2 times, respectively, in agreement with the data
reported in a previous study identifying patients with
“pain syndromes and obesity” as a group of D2T cases
most distant to the concept of true refractory RA [18].
Most of these patients affected by pain syndromes and
obesity were characterized by persistent signs and symp-
toms, mainly pain and fatigue, fitting the non inflamma-
tory phenotype [19, 20]. Expert opinion has suggested
that non-pharmacological strategies, including regular
psychologist and physiotherapist evaluation, should reg-
ularly performed in patients with D2T-RA [21]. Moreo-
ver, weight loss programmes have shown significant
beneficial effects on disease activity, physical functioning,
and pain control in obese patients with D2T-RA [21].

The pysician and patient perception are milestones in
defining D2T-RA, and have shown different trajectories
since the early disease stages comparing patients who
subsequently develop D2T disease from those who do
not [22]. Moreover, it has been suggested that D2TRA
encompasses two different subsets, the first one being
linked to true drug inefficacy, while the other is mainly
due to the presence of factors limiting the therapeutic
choices or efficacy. In particular, the first subset is more
often accompanied by extra-articular manifestations and
shows shorter disease duration at b/tsDMARD initiation,
while the other is characterized by more concomitant
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Table 3 Univariate and multivariate analysis of factors associated with the D2T criteria in RA
Variable Univariate analysis PValue Multivariate analysis Pvalue
Mean age 1.00+0.01 (C10.98- 1.02) 0.980 1.00+0.01 (C10.99- 1.03) 0444
Male gender 0.96+0.30 (Cl 0.52- 1.76) 0.895 1.78+0.62 (C10.90- 3.51) 0.096
Mean Disease duration 1.05+0.01 (Cl 1.02- 1.08) <0.0001 1.06+0.02 (Cl 1.02- 1.09) 0.001
Rheumatoid Factor + 0.99+0.26 (Cl 0.58-1.67) 0.961
ACPA + 1.40+0.40 (C1 0.81- 242) 0.223
Erosions at diagnosis 2.6+0.99 (Cl 1.23- 5.47) 0.012 2.73+1.05 (Cl 1.28-5.82) 0.009
Erosive disease 2.96+0.80 (Cl 1.76- 5.00) <0.0001
CDAl at last follow up 1.08+0.02 (Cl 1.05- 1.11) <0.0001
CRP>1 mg/dL at diagnosis 0.5+0.22 (C10.21- 1.20) 0.113
CRP>1 mg/dL (last follow-up) 1.10+0.52 (Cl 0.44- 2.80) 0.833
Surgery for RA 3.37+1.30(CI 1.58-7.16) 0.002
Poor prognostic factors 3.05+0.90 (Cl 1.70- 5.44) <0.0001
Former or current Smokers 0.65+0.24 (C1 0.31-1.33) 0.237
Ongoing therapies
OGC 1.28+0.37 (C10.72- 2.25) 0400
Hydroxychloroquine 0.69+0.26 (C1 0.34- 141) 0.304
Methotrexate 0.65+0.19 (C1 0.37- 1.14) 0.134
tsDMARD 3.10+£0.82 (Cl 1.85- 5.21) <0.0001
bDMARD 1.20+0.32 (C1 0.72- 2.01) 0479
Comorbidities/Extra-articular manifestations
Hypertension 1.24+0.33 (C1 0.74- 2.09) 0411
Dyslipidemia 1.29+0.35 (Cl10.76- 2.19) 0.342
Major Cardiovascular Events 1.95+0.76 (C10.91- 4.19) 0.087
Obesity 2.16+0.72 (Cl 1.13- 4.14) 0.021 2.32+0.85(Cl 1.14-4.72) 0.020
Diabetes 1.56+0.62 (C10.71-341) 0.269
Diverticular Disease 1.91+0.87 (Cl0.78- 4.67) 0.158
Sjogren Disease 2.25+1.36 (Cl 0.69- 7.40) 0.181
Thyroid disease 0.93+0.28 (C10.51- 1.68) 0.805
Thrombotic Events 1.61+0.78 (Cl 0.63- 4.14) 0.324
Malignancies 1£0.27 (C10.58- 1.70) 0.978
Asthma/COPD 1.01+0.38 (C1 0.49-2.10) 0.977
Anxiety and depression 1.46+0.58 (Cl 0.67- 3.19) 0.342
Osteoporosis 0.79+0.25 (Cl1042-148 0456
Fibromyalgia 3.21+£1.03 (Cl 1.71- 6.05) <0.0001 3.79+1.55(Cl 1.69- 8.47) 0.001
ILD 14035 (Cl10.50- 1.97) 0.992
Rheumatoid Nodules 2.37+1.30(C10.81-6.94) 0.116

Abbreviations: RA Rheumatoid Arthritis, ACPA Anti Citrullinated Protein Autoantibodies, CRP C-Reactive Protein, CDAI Clinical Disease Activity Index, bDMARD
Biological Disease Modifying Antirheumatic Drugs, tsDMARD Targeted Synthetic Disease Modifying Antirheumatic Drugs, OGC Oral Glucocorticoids, COPD Chronic
Obstructive Pulmonary Disease, ILD Interstitial Lung Disease

fibromyalgia and comorbidities [23]. In our study, the
importance of disease perception in D2T-RA is sup-
ported by the observation that C reactive protein levels
did not differ significantly while patient reported out-
comes were significantly worse in the D2T-RA group,
further supporting a large non inflammatory component.
The lack of association at multivariate analysis for disease
activity measures such as CDAI should be interpreted in
the same fashion.

Numerous studies have focused on the negative impact
of obesity on RA prognosis, demonstrating low rates
of response to treatment in patients with higher base-
line BMI [24-26]. The SWEFOT trial demonstrated
that obesity in early RA was the strongest independent
predictor of non-remission with more than a fivefold
increased odds 2 years after diagnosis despite a treat-to-
target approach [27]. The negative impact of obesity on
therapeutic outcomes came by the “meta-inflammation”
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hypothesis associated with pro-inflammatory cytokines
and adipokines production by adipose tissue cells. Two
biomarkers that could have a role in RA disease progres-
sion are adiponectin and leptin. Adiponectin is an adi-
pokine able to promote extracellular matrix degradation
and joint distruption [28]; its serum/plasma levels in RA
are directly related to radiographic damage [29], DAS-
28 and erythrocyte sedimentation rate [30, 31]. Leptin is
generally considered a proinflammatory adipokine that
stimulates the production of proinflammatory cytokines,
such as TNF-a and IL-6. A strong relation with serum/
synovial fluid ratios of leptin levels and RA erosive dis-
ease and duration were demonstrated [32] as well as a
correlation between serum levels and disease activity
[33]. Obesity might contribute to the definition of D2T-
RA through different mechanisms, including the possibly
decreased absorption of drugs administered subcutane-
ously, poorer health-related quality enhancing chronic
pain, and risk of underestimation of RA disease activity,
for instance, by compromising the correct assessment of
the swollen joint count. As a result, lower rates of DAS28
remission are observed in obese patients with RA, coun-
terposed to similar rates in the decrease of objective
inflammation measures, compared to non-obese patients
(34, 35].

We could not identify any association between the
patients smoking history and the development of D2T-
RA. Smoking is one of the factors universally associated
with a more aggressive form of RA [36, 37] and also to
multiple treatment failures [19] that failed to be linked
with D2T in our analysis, if not for a higher proportion
of smokers among controls to D2T cases, thus stressing
the unclear role of smoking on determining treatment
responses and outcomes in established RA [37-40].

Our study confirms previous observations regarding
the independent association between evidence of erosive
disease at baseline and the risk of developing D2T-RA
[41, 42]. Remarkably, while not confirmed at multivari-
able analysis, the presence of at least one poor prognostic
factor among seropositivity, presence of erosions at diag-
nosis, and high disease activity at baseline was associated
with D2T-RA, pointing to the need to carefully assess
patients since the moment that RA is diagnosed for the
risk of the subsequent development of D2T disease. From
this point of view, particular attention should be dedi-
cated to individuating relevant comorbidities, including
obesity and fibromyalgia, as possible contributors. Fur-
ther research is needed to assess whether the early man-
agement of such comorbidities can contribute to reduce
the risk of subsequent development of D2T-RA.

The analysis of treatments used in D2T-RA cases
showed that in this group there was a more limited use
of conventional synthetic DMARDs and a higher use of
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tsDMARDs without reacting statistical significance. The
wider use of tsDMARDs (in the case of RA including
only JAK inhibitors) may reflect the timing of their avail-
ability in Italy, but also may be secondary to their effect
on residual pain despite the achievement of remission or
low disease activity [43—45], based on the role of the JAK-
STAT pathway in the production of both pronociceptive
and anti-inflammatory cytokine [46]. Furthermore, data
from the FIRST registry support an advantage for tsD-
MARDs compared to bDMARDs in D2T-RA patients
translating into a higher proportion of rapid responders
and better outcomes in CDAI, in MTX- and glucocorti-
coid-free individuals associated with JAK inhibitors [47].
Our results might suggest that JAK inhibition may exceed
in efficacy bDMARDs due to their ability to modulate
non-immune (or not directly immune-mediated) path-
ways that contribute to define D2T-RA, such as residual
pain. Moreover, while caution must be exerted with JAK
inhibitors in patients with a high cardiovascular risk pro-
file, including obesity, further evidence is required to
define whether their glucocorticoid-sparing effect may
exceed in benefits compared to harms in this specific tar-
get population.

This study has strengths and limitations, among the
former are the real-world setting with a standardized
approach to patients’ care in a single tertiary center and
the adoption of an accepted definition of D2T-RA which
found a prevalence in line with the literature [2, 4, 5].
Limitations include the retrospective nature of the study
and the absence of some variables, i.e. socioeconomic sta-
tus and adherence, which have been previously described
as associated to an higher risk of D2T-RA [2, 48, 49]. We
were not able to derive disease activity measures at base-
line for a significant proportion of patients, so these were
not included in the analysis. The patients’ perspective on
the problematic nature of the disease management could
not be precisely assessed, as would be required per D2T-
RA criteria [1]. Moreover, while fibromyalgia was defined
according to the latest classification criteria, we acknowl-
edge that the pathophysiology and clinical features may
differ in patients with chronic conditions associated to
pain. Last, in our study, D2T-RA represents a heteroge-
neous population, embracing patients with high disease
activity and multiple drug failure, as well as the counter-
part characterized by low inflammation biomarkers but
still uncontrolled symptoms, reflecting what recently
reported in another cohort [50].

Conclusion

In conclusion, our data identify erosions at diagnosis, the
presence of fibromyalgia and obesity at baseline as char-
acteristics independently associated with the develop-
ment of D2T-RA. Our explorative analysis suggests that
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further characterization is warranted to better phenotype
patients with D2T-RA, particularly to understand the
contribution of chronic inflammation, altered pain per-
ception, and the role of both organic and psychological
comorbidities in assessing disease activity and residual
pain. The implementation of biopsy- and biomarker-
driven trials [51-53] will allow to better elucidate such
important issues, and, hopefully, to progressively aban-
don the “trial-and-error” approach in favour of a preci-
sion medicine model aimed at controlling the disease
earlier, thus possibly reducing the risk of developing
D2T-RA.
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