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THERAPEUTIC ADVANCES in
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Plain language summary
Next steps after first TNFi failure in RA

When the first tumour necrosis factor inhibitor (TNFi) does not control rheumatoid
arthritis (RA] well enough or causes side effects, the next step is not straightforward.
We combined a structured review of published studies with a two-round Delphi exercise
in which 30 experienced rheumatologists from Spain and Portugal rated and refined
practical, profile-based recommendations. We focused on real-world patient profiles
that commonly shape treatment choice: older age; failure of two or more TNFi; need for
monotherapy; strong systemic inflammation; interstitial lung disease (ILD); rheumatoid
vasculitis; high cardiovascular or venous-thromboembolism risk; obesity; high infection
risk; osteoporosis; non-inflammatory pain, depression or fatigue; previous solid or
haematological cancer; non-melanoma skin cancer; and pregnancy. The result is a
practical, profile-based framework to support shared decision-making after first TNFi
failure, aligning drug choice with patient characteristics, safety considerations, and
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treatment goals to improve outcomes and quality of life.
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Introduction

Tumor necrosis factor inhibitor (TNFi) agents
are established as first-line biologic therapy for
rheumatoid arthritis (RA), supported by more
than two decades of clinical use.!»? Their efficacy
and favorable safety are well established, and they
have become the most affordable biological agents
in this condition.?

However, up to 40% of patients respond inade-
quately to an initial TNFi owing to primary
inefficacy, secondary loss of response, or treat-
ment-limiting adverse events.*> According to
the European Alliance of Associations for Rheu-
matology (EULAR) recommendations for RA
management,® after an inadequate response to a
TNFi, clinicians may either switch to another
TNFi (cycling) or change (switching or swapping)
to a biologic disease-modifying antirheumatic
drug (bDMARD) with a different mechanism of
action (MoA) or to a targeted synthetic DMARD
(tsDMARD).

Current EULAR guidance does not formalize
post-TNFi pathways or recommend a preferred

strategy; rather, it emphasizes careful appraisal of
contraindications and the risks of subsequent
therapies, allowing flexibility in clinical decision-
making. In the absence of clear, evidence-based
algorithms and reliable biomarkers or validated
tools to guide routine selection, clinicians face
substantial uncertainty when choosing between
cycling and switching, particularly in light of the
reason for failure, comorbidities, extra-articular
manifestations, prior therapies, and patient pref-
erences. Several publications have sought to
address these unresolved questions but have
relied primarily on expert opinion rather than on
published evidence.?:8

Given these gaps, our aim was to identify the most
appropriate post-TNFi strategy across common RA
scenarios by conducting a PRISMA-guided scoping
review (ScR). Based on this evidence, we developed
profile-based recommendations for routine clini-
cal scenarios, which were subsequently Delphi-
validated by a larger binational expert panel. This
work seeks to reduce ambiguity, answer common
clinical questions, and support evidence-informed
treatment decisions in routine clinical practice.
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Methods

Study design and oversight

A Delphi-based consensus study was conducted,
preceded by a ScR and framed by two nominal
group meetings, under the supervision of a meth-
odologist (E.L.). The Delphi exercise followed
core methodological safeguards for reliability: a
prespecified protocol; an expert panel with
defined eligibility criteria; anonymous voting;
controlled feedback between rounds; and an a
priori consensus threshold. The project complied
with the principles of the latest version of the
Declaration of Helsinki and applicable Good
Clinical Practice regulations.

Expert selection and nominal group meetings

A steering committee comprising five RA experts
was established. Expert selection criteria included
rheumatologists with a special interest in RA,
=8years of clinical experience and/or =5 RA
publications, and membership of national or
international societies and/or RA-related working
groups; geographical representativeness within
the Iberian Peninsula was ensured by involving
Spanish and Portuguese rheumatologists.

Two nominal group meetings were held. The
first, conducted before the ScR, defined the
objectives, scope, intended users, key definitions,
and document contents; drafted RA patient pro-
files and treatment strategies to guide selection of
bDMARDs/tsDMARDs after TNFi failure (see
Supplemental Table 1); and agreed on the inclu-
sion and exclusion criteria for the subsequent
ScR. The second, conducted after circulation of
the ScR results, refined statements derived from
the evidence and expert experience, and formu-
lated recommendations for specific RA subgroups
after first-line TNFi therapy, which were pre-
pared for Delphi circulation.

The number of experts involved in the Delphi
process was defined a priori to balance diversity
of expert opinion, methodological robustness,
and feasibility, consistent with methodological
standards for Delphi studies in healthcare,
where panels of approximately 20-40 experts
are considered sufficient to achieve stable con-
sensus while maintaining operational feasibility.
A formal power calculation was not applicable to
this qualitative, consensus-based design and is
acknowledged as a limitation.

Scoping review (evidence base for the Delphi)

The ScR was performed in accordance with the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) statement.® Studies were identi-
fied in MEDLINE using disease- and treatment-
related MeSH/controlled vocabulary terms and
additional keywords; abstracts from the American
College of Rheumatology (ACR)/EULAR meet-
ings up to 2023 and relevant guidelines and con-
sensus documents were also screened. The main
findings of this literature review will be reported
in a separate publication arising from an inde-
pendent project

Inclusion criteria were adults (=18years) with
RA and inadequate response to first-line TNFi;
treatment with bDMARDs or tsDMARDSs; and
outcomes reported within predefined profiles or
strategies. There were no restrictions on drug
type, dose, route, concomitant medication, or
treatment duration. Outcomes included disease
activity and function, pain, radiographic progres-
sion, serious adverse events, and quality of life.

When published evidence specifically addressing
patients with inadequate response to a first TNFi
was unavailable for a given clinical scenario, this
limitation was explicitly acknowledged. In such
cases, indirect evidence derived from broader RA
populations was considered and subsequently
integrated with mechanistic plausibility and
expert judgment within the Delphi process.

Two reviewers independently screened, extracted,
and appraised the evidence; disagreements were
resolved by a third reviewer. Quality assessment
tools included AMSTAR-2 (A Measurement Tool
to Assess Systematic Reviews, version 2),10 the
Jadad scale (randomized controlled trials),!! and
the Newcastle-Ottawa Scale (observational stud-
ies).!2 Given heterogeneity across populations,
outcome measures, and time points, the GRADE
framework (Grading of Recommendations
Assessment, Development and Evaluation) was
adapted to the objectives of this document (see
Supplemental Table 2).13 Evidence tables were
produced.

Delphi process

The Delphi was the primary method for recom-
mendation generation and validation. Recom-
mendations derived from the ScR and nominal
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groups were submitted to an online, anonymized
Delphi voting process among 30 rheumatologists
from Spain and Portugal with recognized exper-
tise in RA and prior access to the ScR results.
Participants rated each statement on a 1-10
Likert scale (1=totally disagree; 10=totally
agree). The a priori consensus threshold was
=70% of ratings =7. Items not meeting consen-
sus were revised based on panel feedback and re-
voted in a second round. Controlled feedback
between rounds included aggregated statistics
(mean, median, and interquartile range) to inform
re-voting without revealing individual identities.
This design ensured key reliability features of
Delphi exercises: anonymity (to minimize domi-
nance bias), iteration with controlled feedback (to
foster convergence), and an explicit, prespecified
consensus rule.

Decision tree development and grading

Following the Delphi, a profile-based decision tree
for treatment selection was created, integrating
ScR findings, indirect evidence (e.g., pharmaco-
logical mechanisms of action and pathophysiol-
ogy), and expert judgment. Levels of evidence
and grades of recommendation were subsequently
assigned by the methodologist according to the
Oxford Centre for Evidence-Based Medicine
(CEBM) approach.* The final document was
circulated among experts for review and sign-off.

Results

Results of the literature review and evidence

for decision-making across clinical scenarios

The ScR included 43 articles; most were explora-
tory analyses of randomized controlled trials.
Patient subgroups, bDMARDs/tsDMARDs, out-
comes, and results varied widely. As the main
findings of the ScR will be published separately,
only key signals are summarized here.

Across the predefined clinical scenarios, the avail-
ability of evidence specifically derived from
patients with inadequate response to a first TNF
inhibitor was heterogeneous. Direct evidence in
this population was prioritized when available;
when absent, this limitation is explicitly stated in
the sections that follow, and the synthesis relies
on indirect evidence from broader RA popula-
tions, which subsequently informed the expert
consensus process. Evidence relevant to common
clinical profiles included:

- RA patients aged =65 years: The ScR found
no evidence favoring one bDMARD or
tsDMARD over another in elderly
patients.!5:16 Observational data, regardless
of prior TNF inhibitor (TNFi) exposure,
suggest that bDMARDs and tsDMARDs
remain effective in this population, albeit
with higher rates of adverse events.!7-20 In
this age group, some studies have found
that abatacept (ABT) and anti-interleu-
kin-6 receptor (anti-IL-6R) antibodies
show higher treatment survival and favora-
ble safety profiles compared with TNFi and
JAK inhibitors (JAKIi), particularly in those
aged =75years.21-23 In subgroup analyses
of the ORAL Surveillance trial (patients
with =1 additional cardiovascular (CV)
risk factor), major adverse CV events were
more frequent with tofacitinib (TOFA)
than with TNFi in participants aged
=65 years.2*

- Inadequate response to =2 TNFi: The opti-
mal strategy after inadequate response to
two or more TNFi remains uncertain.
Following failure of a first TNFi, switch-
ing to a second TNFi may be effective,?5:26
but no head-to-head trials have compared
cycling to a third TNFi with switching to
adrugwith a different MoA. Observational
studies suggest limited effectiveness when
switching to a third TNFi.27-28 Similarly,
a subanalysis of the GO-AFTER trial
found that, among patients receiving
golimumab (GOL) plus methotrexate
(MTX), 24-week outcomes were numeri-
cally lower with exposure to =2 prior
TNFi, with DAS28-CRP moderate/good
responses of 58.4% versus 51.1% versus
58.8% and HAQ-DI improvement =0.25
of 53.3% versus 46.8% versus 41.2% for
one versus two versus three prior TNFi,
respectively.29:30

Indirect meta-analyses and registry data indicate
comparable efficacy among non-TNF agents in
patients with inadequate response to TNFi, with
no consistent superiority of one agent over
another.26:31 Although all therapeutic options are
reasonable, both the RADIATE study with tocili-
zumab (TCZ) and the TARGET trial with sari-
lumab (SAR) suggest that the clinical response to
anti-IL-6R antibodies is independent of the num-
ber of TNFi previously used.?2?-33 Similar findings
have been reported with some JAKi.343¢ By con-
trast, progressively lower responses were observed
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with increasing numbers of prior TNFi failures
with ABT?37-38 and rituximab (RTX).3%40

Upadacitinib showed superiority to ABT in a
head-to-head trial in patients with prior bDMARD
failure.!5

- Monotherapy: The ScR did not identify
studies specifically evaluating b/tsDMARD
monotherapy in TNFi-inadequate respond-
ers. In other RA populations, anti-IL-6R
antibodies and JAKi showed good efficacy
as monotherapy in randomized trials,
whereas some bDMARD showed attenu-
ated monotherapy responses compared
with combination therapy.#1-%* A system-
atic literature review (SLR) with meta-anal-
ysis in csDMARD-intolerant RA found
etanercept (ETN) superior to adalimumab
(ADA), certolizumab pegol (CZP), and
ABT as monotherapy,* suggesting ETN as
a reasonable alternative when anti-IL-6R
antibodies or JAKi are not suitable.

- Rheumatoid factor (RF) and anti-citrullinated
peptide antibody (ACPA) status: In the
REFLEX trial, ACR20 responses with
RTX versus placebo at week 24 were 54%
versus 41% in RF-positive patients and
19% versus 12% in RF-negative patients.*>
In R4RA, RTX and TCZ showed no differ-
ences in CDAI-50 responses at week 16,
regardless of serostatus (RF-positive, 78%
vs 70%; ACPA-positive, 82% vs 77%).%7
Overall, b/tsDMARD efficacy is broadly
comparable across serostatus groups.
Higher baseline ACPA levels have been
associated with better clinical responses to
ABT, RTX, and CZP, although the effect
is modest and heterogeneous.4%

- Marked systemic inflammatory profile: This
profile was defined by the presence of clini-
cally relevant inflammatory anemia, fever
or low-grade fever, secondary amyloidosis,
or markedly elevated C-reactive protein
(CRP). Exploratory analyses in TNFi-
inadequate responders and other RA popu-
lations suggest that anti-IL-6R antibodies
improve these systemic features.4’-30 JAKi
also reduce CRP, but not beyond the effect
seen with anti-IL-6R.1%51:52 CRP reduction
alone is not a therapeutic goal, and anti-IL-
6R-mediated CRP suppression may over-
estimate disease control.>3

- Interstitial lung disease (ILD): The ScR did
not identify evidence supporting any

specific b/tsDMARD for TNFi-inadequate
responders. Four comparative studies of
biologics in RA-ILLD have been published.
Regarding efficacy, a systematic review and
meta-analysis found no overall change in
forced vital capacity (FVC) or diffusing
capacity of the lung for carbon monoxide
after treatment with ABT, RTX, TCZ,
JAKI, or TNFi, indicating overall stabiliza-
tion of lung function.>* In subgroup analy-
ses, only RTX improved FVC (mean
difference —4.62; p=0.03). Imaging showed
stability or improvement in most patients,
with 79.2% non-progression on high-reso-
lution chest CT (HRCT).

Regarding safety, a broad systematic review and
meta-analysis found no between-drug differences
in incident RA-ILD risk in randomized controlled
trials (RCTs) (MTX, TNFi, TCZ, TOFA, baric-
itinib (BARI)), while observational data sug-
gested lower risk with MTX (odds ratio (OR):
0.49) and with TOFA versus ADA (69% lower
risk of ILD; adjusted hazards ratio 0.31).5556 A
multinational registry/claims study reported com-
parable rates of serious/opportunistic infections
and tuberculosis for ABT versus csDMARDs or
other b/tsDMARDs after adjustment,>” and a US
Veterans Health Administration trial emulation
showed that starting ABT, TCZ, or TOFA
yielded a similar 3-year risk of death or respira-
tory hospitalization to RTX.58

In addition, accumulating recent evidence sug-
gests that anti-IL-6R and JAKi provide efficacy
comparable to RTX and ABT for control of
articular disease, stabilization of lung function,
attenuation of HRCT progression, and ILD pro-
gression-related mortality, without a significant
increase in serious respiratory events.>%-63

Evidence regarding the safety of TNFi remains con-
flicting; however, cases of new-onset or exacerba-
tion of ILD have been described in patients receiving
TNFi monotherapy or treated for ulcerative colitis
or spondyloarthritis, leading some guidelines to
advise against or individualize their use.%467

- Rheumatoid vasculitis (RV): The ScR did
not identify studies that specifically assessed
the efficacy and safety of b/tsDMARDs in
TNFi-inadequate responders with RV.
RTX is the most studied bDMARD, with
evidence supporting its efficacy for remis-
sion induction and glucocorticoid-sparing
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effects.®8-70 In broader RA cohorts, the AIR
registry reported remission with RTX in
71% at 6 months and 82% at 12months,
with an acceptable safety profile.* ABT,
TCZ, and JAKi have emerged as potential
alternatives, but evidence remains mainly
limited to case reports.”’-73 Data on TNFi
are less favorable, with 56% achieving com-
plete remission at 6 months, 9% mortality
at 3years, high rates of serious infection,
and high relapse rates.”*

- High CV risk or previous CV event: High CV
risk is variably defined; a commonly used
pragmatic definition is =2 traditional risk
factors (smoking, hypertension, hyperlipi-
demia, diabetes mellitus). Despite improve-
ments over recent decades in CV morbidity
and mortality in RA,7> an excess CV risk
persists compared with the general popula-
tion.”%’7 Clinical data from RCTs and
observational studies, including biological
registries, in mixed RA populations indicate
that TNFi, RTX, ABT, and anti-IL-6R are
not associated with higher CV risk than
c¢sDMARDs and, in some analyses, may
reduce risk via rapid improvements in
endothelial function and arterial stiff-
ness.’883 In addition, anti-IL-6R lower
CRP, increase apolipoprotein Al (ApoAl),
reduce glycated hemoglobin, and improve
insulin resistance.84% In some studies,
TCZ has also demonstrated a decreased
risk of major adverse cardiovascular events
(MACE) relative to TNFi and RTX.87-89

In oral surveillance, patients aged =50years with
=1 additional CV risk factor had higher MACE
rates with TOFA (0.98) than with TNFi (0.73)324;
no excess risk was observed in patients without
such risk factors.

- Risk factors for venous thromboembolic events
(VTE): VTE risk factors include older age,
prior thromboembolic events, pregnancy,
smoking, malignancy, obesity, and hor-
mone replacement therapy.?® In patients
with treated RA, the incidence of VTE is
approximately 0.7 per 100 patient-years
(deep vein thrombosis: 0.6; pulmonary
embolism: 0.3).19 The ScR identified no
studies specifically addressing patients with
inadequate response to TNFi. Across RA
populations, the risk of VTE appears simi-
lar between bDMARDs and csD-
MARDs.8485 However, signals of increased

risk have been observed at higher doses of
JAKI, particularly with TOFA and BARI,
warranting caution in patients with multi-
ple VTE risk factors.?4°1 In the ORAL
SURVEILLANCE study, an increased risk
of VTE was observed only with TOFA
10mg compared with TNFi.24

- Obesity: In TNFi-inadequate responders,
two subanalyses of randomized controlled
trials showed that short-term (12-week)
efficacy of TOFA!> and filgotinib%2 was not
influenced by baseline body mass index
(BMI). Evidence regarding the effective-
ness of TNFi in obesity is mixed; however,
most datasets suggest attenuated treatment
responses, with obese patients showing sig-
nificantly lower odds of achieving remission
or a good clinical response compared with
non-obese individuals.?3-9>

Meta-analyses and large registry studies indicate
that the odds of achieving a clinical response or
remission with ABT and TCZ do not differ sig-
nificantly between obese and non-obese
patients.*%% For ABT, no conclusive data dem-
onstrate superiority over other biologic or tar-
geted synthetic disease-modifying antirheumatic
drugs in patients with obesity.?? With RTX, avail-
able evidence suggests no detrimental impact of
obesity, although the number of studies remains
limited.%%96

In the RABBIT registry (10,593 patients with
RA), obesity negatively affected the real-world
effectiveness of cytokine-targeted therapies, but
not that of cell-targeted therapies.®”

- High infection risk: Across RA populations,
b/tsDMARDs increase the risk of infec-
tions, including serious ones.”%:9%:99 ABT
shows a favorable infection safety profile
and, in patients with prior infections during
TNFi therapy, confers the lowest subse-
quent infection risk compared with other
bDMARDs.100-102 A gystematic review also
reported lower rates of serious infections
with ABT than with TNFi, RTX, or anti-
IL-6R.103 ETN is similarly associated with
fewer serious infections than IFX (adjusted
HR 0.49, 95% CI 0.29-0.83) and ADA
(adjusted HR 0.55, 95% CI 0.44-0.67),
and with a reduced risk of tuberculosis
reactivation compared with monoclonal
TNFi (39 vs 136144 per 100,000 person-
years for IFX/ADA).104,105
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- Osteoporosis: The ScR and product informa-
tion have raised a cautionary signal regard-
ing TOFA use in patients with fracture risk
factors. Pharmacovigilance has also indi-
cated a possible osteoporosis risk with
TOFA,1% yet pooled phase I-III and long-
term extension data showed a numerically
lower fracture risk than placebo and a
slightly higher risk than TNFis, with frac-
ture predictors resembling those in the gen-
eral RA population.!07:198 Further evidence
is needed to clarify the association between
JAKi and osteoporosis or fractures. In
TNFi-inadequate responders, TCZ signifi-
cantly reduced biomarkers of cathepsin
K-mediated bone resorption and matrix
metalloproteinase-mediated tissue degra-
dation and remodeling at 16 weeks com-
pared with placebo!%; post hoc data from
TARGET suggest that SAR achieved
similar short-term reductions.!’® In a
small open-label RCT in ETN-refractory
patients, switching to IFX versus continu-
ing ETN vyielded similar 16-week improve-
ments in bone biomarkers.!!'! In other RA
populations, bDMARDs improve bone
remodeling biomarkers and bone mineral
density, but their effects on fracture inci-
dence remain uncertain.!!?

- Nociplastic pain, depression, and fatigue: In
the TARGET trial, 19% of patients had
baseline non-inflammatory pain (NIP).
SAR significantly reduced the proportion
with NIP versus placebo at week 12 (24%
vs 35%) and week 24 (11% vs 20%).113 It
also improved ACR20/50/70 and low-dis-
ease-activity endpoints (SDAI <11, CDAI
=<10) regardless of probable major depres-
sive disorder, with higher ORs and nominal
$<0.01 in both subgroups (no multiplicity
adjustment).

Beyond TARGET, both TCZ and JAKi reduce
NIP114-118 and improve mental-health out-
comes.!19-121 The ScR yielded no evidence spe-
cifically addressing fatigue in the target
population. In broader RA populations, b/tsD-
MARDs appear effective and generally safe for
fatigue management, with a reported dose—
response relationship for anti-IL-6R and
JAKI.122,123 Ag with pain, RA-associated fatigue
has multifactorial causes, and IL-6-mediated
HPA-axis dysfunction has been proposed as a
contributor to chronic fatigue.!18

Previous solid cancer: Randomized and
observational datasets (including registries)
indicate that bDMARDs do not increase
the incidence of solid cancers compared
with the general population or c¢sD-
MARDs.78:116,124 Real-world registry data
indicate that TNFi are the most commonly
used bDMARDs after a cancer diagnosis,
with no clear evidence of harm.!?¢ Speci-
fically, in BIOBADASER, the risk of inci-
dent cancer did not differ between TNFi
and other b/tsDMARDs among patients
with prior malignancy.1?¢ By contrast, in
ORAL SURVEILLANCE, overall cancer
incidence was higher with TOFA than with
TNFi (HR 1.48, 95% CI 1.04-2.09).2¢ In
this sense, a SLR and meta-analysis
reported a higher incidence of malignancy
with JAKi compared with TNFi, but not
compared with placebo or MTX.127
Hemarological cancer: lymphoma risk in
recent-onset RA is similar to that in histori-
cal cohorts, and b/tsDMARDs do not
appear to further increase it.128-130 RTX is
used to treat lymphoma and is guideline-
endorsed over other bDMARDSs for patients
with prior lymphoproliferative disorders.!31,132
The ScR did not identify TNFi-inadequate
responder-specific comparative evidence.
Non-melanoma skin cancer (NMSC): evidence
is mixed, although TNFi have been associ-
ated with an increased NMSC risk in some
studies.!?4 133-136 An ST R suggested a poten-
tial increase with ABT compared with csD-
MARDSs, but not versus other b/tsDMARDs
(lower 95% CI bound near unity).!?* One
cohort reported higher NMSC risk with JAKi
than with TNFi (HR 1.39, 95% CI 1.01-
1.91), particularly after =2years of JAKi
treatment (HR 2.12, 95% CI 1.15-3.89).136
In ORAL SURVEILLANCE, adjudicated
NMSC was more frequent with TOFA at
both doses than with TNFi.?4 Data for RTX
and anti-IL-6R remain scarce.!24-126
Pregnancy: TNFi, particularly CZP, are
broadly considered pregnancy-compati-
ble.137-139 Large national registries including
millions of live-born infants show no
increased risk of congenital malformations
with TNFi.137-140 For TNFi non-responders
who become pregnant, alternatives are lim-
ited; evidence for RTX, ABT, anti-IL-6R,
and JAKis is scarce, and these agents are
generally withheld before conception.140-145
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Expert recommendations and Delphi results

The steering committee formulated 17 recom-
mendations; 15 reached the predefined consen-
sus threshold, while 2 did not after the second
round. These are presented in Table 1, together
with the results of the Delphi process. The state-
ments integrate the ScR with expert judgment to
provide a profile-based framework for post-TNFi
decision-making. Table 2 summarizes the treat-
ment selection decision tree following first-line
TNFi therapy in RA.

Consensus was achieved in most scenarios. In
patients aged =65years, JAKi should be used
with caution and only when no suitable alterna-
tives are available, with ABT regarded as a rea-
sonable option. After inadequate response to =2
TNFi, switching to a drug with a different MoA
was preferred over cycling a third TNFi. For bio-
logic or targeted monotherapy, anti-IL-6R or
JAKi were favored, with ETN as an alternative
when these were unsuitable. Treatment decisions
should not rely solely on RF/ACPA status but
should consider the overall clinical context.

Anti-IL-6R were preferred in the presence of
prominent systemic inflammation. In RA-ILD,
ABT, RTX, anti-IL-6R, and JAKi were all con-
sidered appropriate, as no specific agent was pri-
oritized based on current evidence. RTX was
endorsed as the treatment of choice in RV. In
patients with high CV risk or a prior CV event,
and in those with VTE risk factors, JAKi should
be avoided in favor of agents with a more favora-
ble safety profile. In those at high risk of infection
or with a history of serious infection, ABT was
preferred, and ETN was considered a suitable
alternative. Anti-IL-6R or JAKi could be used
when nociplastic pain, depression, or fatigue pre-
dominated. JAKi were discouraged in patients
with previous solid cancer; RTX was preferred in
those with hematological malignancy or lym-
phoproliferative disease; and TNFi, ABT, and
JAKi were not recommended in NMSC. In preg-
nancy, if response to CZP was inadequate,
switching to another pregnancy-compatible TNFi
was acceptable, whereas RTX, ABT, anti-IL-6R,
and JAKi should be withheld before conception.

Consensus was not reached in two scenarios. The
statement that “obesity in RA favors the use of
medications other than TNFi” received 56.7%
agreement (mean score 6.43). For osteoporosis,
the proposal that TOFA should be used with

caution in patients with fracture risk factors
reached 43.3% agreement (mean 6.17).

Discussion

The therapeutic landscape of RA has evolved
substantially in recent years, offering a wide range
of targeted treatment options for patients who fail
TNF inhibitors. However, selecting the most
appropriate second-line therapy remains chal-
lenging, as head-to-head trials are scarce and
existing guidelines often provide only broad rec-
ommendations that do not fully capture the com-
plexity of individual clinical scenarios.®

This document was conceived as a practical deci-
sion-making support tool to assist rheumatolo-
gists in choosing the right treatment for the right
patient after TNFi failure. By integrating a ScR of
the literature with expert opinion through a struc-
tured Delphi process, we aimed to provide a clini-
cally oriented, profile-based framework that
complements rather than replaces current guide-
lines. While EULAR recommendations offer
overarching treatment strategies,® our approach
explores specific clinical contexts in greater depth,
providing more detailed, scenario-based guid-
ance. In situations where direct evidence in
patients failing a first TNFi was unavailable, rec-
ommendations were informed by indirect evi-
dence and structured expert consensus.

Overall, consensus was reached in the vast major-
ity of proposed clinical situations, supporting the
feasibility of a profile-driven approach in routine
care. The final statements reflect a pragmatic bal-
ance between efficacy, safety, comorbidities, prior
treatment history, and regulatory considerations.
The high level of agreement achieved among a
large group of rheumatologists from two coun-
tries reinforces the external validity of the recom-
mendations. The two areas in which consensus
was not achieved (obesity and osteoporosis) high-
light ongoing evidence gaps and the need for fur-
ther research to inform treatment decisions in
these settings.

Obesity is highly prevalent among patients with
RA and is clinically relevant due to its association
with higher disease activity and lower remission
rates.146-148  Multiple studies and systematic
reviews consistently demonstrate that increased
BMI correlates with more severe disease and a
reduced likelihood of achieving treatment targets
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Table 1. Main results of the Delphi process.

Number Statement Mean SD Median p25 p75 Min Max % =72 LEb GR®

1 In RA patients 8.33 1.32 8 8 9 6 10 86.4% 3a B
aged >é5years,
JAKi should be
used with caution
and only if no
suitable treatment
alternatives are
available

2 In patients with RA 7.67 238 8 6.25 10 2 10 73.3% 3b B
and inadequate
response to =2
TNFi, a switch to a
drug with a different
mechanism of action
is recommended

3 In RA patients 8.87 114 9 8 10 5 10 96.7% 2b B
requiring biological
therapy as
monotherapy, an
IL6Ri or JAKi is
recommended as
the preferred choice

4 bDMARDs and 7.77 227 8 7 9.75 2 10 77.4% 3b ©

tsDMARDs can

be prescribed

irrespective of

baseline rheumatoid

factor and anti-

citrullinated peptide

antibody status

5 In RA patients with 8.63 0.96 8 8 9 6 10 96.7% 3a B
marked systemic
inflammatory
profile, the use
of an IL6Ri is
recommended

6 In RA patients with 8.30 1.99 9 7.25 10 1 10 93.3% 4 ©
interstitial lung
disease, RTX, ABT,
IL6RI, or JAKI are
recommended as
preferred options

7 In patients with 8.63 177 9 8 10 2 10 86.4% 4 C
rheumatoid
vasculitis, RTX is
preferred
(Continued)
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Table 1. (Continued)

Number

Statement Mean

SD

Median p25

p75

Min

Max

% =73

LEP GR®

8

10

"

12

13

14

In RA patients with 9.30
high cardiovascular

risk or a previous
cardiovascular

event, JAKi should

be avoided

In RA patients 9.20
with risk factors

for venous
thromboembolic

disease, JAKi should

be avoided

Obesity in RA 6.43
patients favors the

use of medications

other than TNFi

For RA patients at 8.23
high risk of infection

or with a history of

serious infection,

ABT is preferred.

If an alternative is
required, ETN may

offer advantages

over other bDMARDs

or tsDMARDs.

bDMARDs and 6.17
tsDMARDSs can be
used in patients
with RA and
osteoporosis, but
tofacitinib should be
used with caution

in patients with
fracture risk factors,
such as older

age, women, and
corticosteroid use

In RA patients 7.33
with evidence of
nociplastic pain,
depression, fatigue,
treatment with

IL6Ri or JAKi can be
considered

In RA patients 7.90
with previous solid

cancer JAKi are not
recommended

1.06

1.00

2.18

1.79

2.31

2.1

2.26

10 9

9.50 9

8.50 8

10

10

10

10

10

10

10

96.7%

100%

56.7%

93.3%

43.3%

70%

77.6%

3a B

3a B

3b C

3b C

3a B

(Continued)
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Table 1. (Continued)

Number Statement Mean SD

Median

p25 p75 Min Max % =72

LEP

GR®

15 In RA patients with 9.13 1.04 9
hematological

cancer, RTX

is preferably

recommended

16 In RA patients with 8.23 1.63 9
non-melanoma skin

cancer, TNFi, ABT,

and JAKi are not

recommended

17 In pregnant women  7.37 248 8
with RA and

inadequate response

to certolizumab

pegol, a different

TNFi can be safely

prescribed

9 10 5 10

96.7%

90%

76.7%

2b

3a

3a

aAgreement was defined if at least 70% of participants voted =7. The participants voted each statement on a scale from 1 to 10 (1=totally disagree

to 10=totally agree).

bThe LE and GR were assessed using the Oxford Centre for Evidence-Based Medicine.'
ABT, abatacept; bDMARDs, biological disease-modifying antirheumatic drugs; ETN, etanercept; GR, grade of recommendation; IL6Ri, interleukin-6

receptor inhibitors; JAKI, Janus kinase inhibitors; LE, level of evidence; Max, maximum; Min, minimum; RA, rheumatoid arthritis; RTX, rituximab;
SD, standard deviation; TNFi, tumor necrosis factor inhibitors; tsDMARDs, targeted synthetic disease-modifying antirheumatic drugs.

such as low disease activity or remission.!46:147
Therefore, obesity should be taken into account
when selecting advanced therapies for RA 148,149
Although current evidence tends to favor the use
of non-TNFi agents in obese patients, its strength
was insufficient to support a formal recommenda-
tion against TNFi use, particularly given that cer-
tain TNFi, such as IFX and GOL, allow for
weight-based dosing.

Regarding osteoporosis, the lack of consensus
likely reflects limited awareness among rheuma-
tologists of the warning in the TOFA Summary of
Product Characteristics, which advises caution in
patients with established fracture risk factors,
including older age, female sex, and concomitant
glucocorticoid use, irrespective of indication or
dose, as fractures have been observed in patients
treated with this agent.100-108

The present work specifically focuses on treat-
ment decisions after inadequate response to a first
TNFi. This stage precedes the current EULAR
definition of difficult-to-treat RA, which requires
failure of at least two biologic or tsDMARDs
with different mechanisms of action; therefore,

management of difficult-to-treat RA was beyond
the scope of this manuscript.!5°

An important aspect that deserves clarification
regarding the available evidence is the safety of
TNFi in patients with RA-ILD, which remains a
matter of debate. Some studies, such as the ret-
rospective analysis using data from the US
Department of Veterans Affairs cohort with up to
3years of follow-up, found no significant differ-
ences in respiratory-related hospitalizations or in
overall or respiratory-specific mortality when com-
paring TNFi with other biologics among patients
with RA-ILD.!5! In contrast, a study conducted in
an Asian population using the TriNetX database!>2
reported a higher risk of mortality and an increased
need for mechanical ventilation in patients treated
with TNFi compared with ABT. In addition, as
previously mentioned, cases of ILLD onset or exac-
erbation have been described in patients receiving
TNFi as monotherapy or in those treated for ulcer-
ative colitis or spondyloarthritis.®* On this basis,
and in line with current guidelines,®*-%7 the expert
panel continues to recommend a risk-minimiza-
tion approach by prioritizing alternative therapies
in patients with RA-ILD.
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Table 2. Decision tree for treatment selection following first-line TNFi therapy in RA patients.

Target population/Treatment strategy Second TNFi Rituximab Abatacept IL6Ri JAKi

>65Years

Refractory to =2 TNFi

Monotherapy

RF and/or ACPA status

Marked systemic inflammatory profile
Interstitial lung disease

Rheumatoid vasculitis

High CV risk or a previous CV event

Risk factors for venous thromboembolic disease
High risk of infection or a previous serious infection
Nociplastic pain

Depression, fatigue

Previous solid cancer

Hematological cancer

Non-melanoma skin cancer

Pregnant women and inadequate response to CZP

mmm Purple: “Strongly recommended”: robust direct evidence (e.g., randomized controlled trials) in the target RA population or treatment strategy;

mmm Dark blue: “Highly recommended”: supported by direct but not robust evidence (e.g., exploratory analyses) and/or by indirect but relevant
evidence from different RA populations (e.g., randomized controlled trials or high-quality observational studies, including biologic registries), and/
or by a highly plausible mechanism of action; === Light blue: “"Recommended”: the available evidence does not meet the threshold for a dark-blue
classification; == Gray: “Neutral”: current data are insufficient to support or oppose use; evidence is scarce and no coherent mechanism of action
has been demonstrated; === Light red: “Use with caution”: direct or indirect evidence points to warning signs suggestive of increased risk; use
should be restricted and closely monitored; mmm Dark red: “Not recommended”: there is relevant and robust evidence, whether direct or indirect,
against its use.
ACPA, anti-citrullinated peptide antibody; CV, cardiovascular; CZP, certolizumab pegol; ETN, etanercept; IL6Ri, interleukin-6 receptor inhibitors;
JAKI, Janus kinase inhibitors; RA, rheumatoid arthritis; RF, rheumatoid factor; TNFi, tumor necrosis factor inhibitors.

Although until recently RTX and ABT were prior-
itized64-67:153,15¢ because they were supported by
the largest body of published evidence, accumulat-
ing data now suggest that anti-IL-6R agents and
JAKi provide efficacy comparable to RTX and
ABT for control of articular disease, stabilization
of lung function, attenuation of HRCT progres-
sion and ILD progression-related mortality, with-
out a significant increase in serious respiratory
events.’*-%3 Therefore, these four options (ABT,
RTX, anti-IL.-6R, and JAKi) may be used inter-
changeably in RA-ILD patients requiring treat-
ment intensification. However, this does not imply
a systematic contraindication to the use of TNFi in

this setting, as there is no solid rationale to support
such a position. Indeed, in patients already receiv-
ing TNFi with stable lung disease and well-con-
trolled articular symptoms, there is no conclusive
evidence to support discontinuation

Although until recently RTX and ABT were pri-
oritized.%4-67:153,154¢ because they were supported
by the largest body of published evidence, accu-
mulating data now suggest that anti-IL-6R agents
and JAKi provide efficacy comparable to RTX
and ABT for control of articular disease, stabiliza-
tion of lung function, attenuation of HRCT pro-
gression, and ILD progression-related mortality,
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without a significant increase in serious respiratory
events.>-%3 Therefore, these four options (ABT,
RTX, anti-IL-6, and JAKi) may be used inter-
changeably in RA-ILD patients requiring treat-
ment intensification. However, this does not imply
a systematic contraindication to the use of TNFi in
this setting, as there is no solid rationale to support
such a position. Indeed, in patients already receiv-
ing TNFi with stable lung disease and well-con-
trolled articular symptoms, there is no conclusive
evidence to support discontinuation.

Regarding predictors of response after TNFi fail-
ure, validated tools to guide routine clinical deci-
sion-making are currently lacking. However,
emerging precision medicine approaches may help
refine therapeutic selection. Using machine-learn-
ing methods applied to clinical trial data, Rehberg
et al.15% identified a biomarker-based rule combin-
ing ACPA positivity and elevated CRP levels to
predict response to sarilumab and to discriminate
between responses to sarilumab and ADA.
Although promising, these results remain explora-
tory and require prospective real-world validation
before clinical implementation, particularly in
TNFi-inadequate responder populations.

Finally, it is important to note that, since the
development of the present recommendations,
two EULAR-endorsed sets of recommendations
have been published providing complementary
information to that included in our work, although
their conclusions were not specifically derived
from patients with inadequate response to
TNFi.155-158 The EULAR points to consider on
the initiation of targeted therapies in patients with
inflammatory arthritis and a history of cancer
indicate that, when targeted antirheumatic ther-
apy is required in patients with a history of solid
cancer, TNFi may be preferred over other
options.13%157 In contrast, JAKi and ABT should
be used with caution and only in the absence of
suitable alternatives. For patients with a history of
lymphoma, B-cell depleting therapy may be pre-
ferred.!5 The EULAR recommendations for the
use of antirheumatic drugs in reproduction, preg-
nancy, and lactation confirm that all TNFi can be
used throughout pregnancy.!5® They also author-
ize the use of certain non-TNFi bDMARDs
(ABT, RTX, TCZ, SAR) when necessary to con-
trol maternal disease effectively. Breastfeeding is
compatible with the continuation of both TNFi
and non-TNFi bDMARDs, but not with JAKi.

The main limitation of this work is the scarcity of
robust comparative evidence specifically address-
ing patients with inadequate response to a first
TNF inhibitor across most predefined scenarios.
Available data are often heterogeneous or derived
from exploratory subgroup analyses, and trials
specifically designed for each clinical profile are
unlikely. When direct evidence was lacking, this
limitation was explicitly acknowledged, and rec-
ommendations were developed through struc-
tured expert consensus informed by indirect
evidence and biological plausibility. In this con-
text, expert consensus represents a pragmatic
means of supporting clinical decision-making.
Some recommendations also reflect precaution-
ary positions based on safety concerns or regula-
tory restrictions rather than efficacy data.
Accordingly, while the proposed statements offer
a structured framework, clinical judgment
remains essential, and individualized decisions
may justify the cautious use of agents not explic-
itly endorsed. A formal power calculation was not
applicable to this qualitative, consensus-based
design and is acknowledged as an additional
limitation.

Conclusion

In summary, tailoring treatment after TNFi fail-
ure is essential to optimize outcomes in RA.
Although high-quality comparative evidence is
limited, the recommendations and decision tree
proposed in this project guide rational, patient-
centered treatment choices by combining the best
available evidence with expert consensus. Overall,
this approach provides a practical decision-sup-
port framework for clinicians, facilitating treat-
mentselection and routine clinical decision-making
in everyday patient care.

Declarations

Ethics approval and consent to participate

As this study was a scoping review based on pub-
lished literature and did not involve individual
patient data, formal approval from a research eth-
ics committee was not required. The study was
conducted in accordance with the principles of
the Declaration of Helsinki and the International
Council for Harmonisation guidelines.

Consent for publication
Not applicable.

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab

THERAPEUTIC ADVANCES in
Musculoskeletal Disease

Volume 18

Author contributions

Javier Narvaez: Conceptualization; Inves-
tigation; Methodology; Project administration;
Resources; Supervision; Validation; Writing —
original draft; Writing — review & editing.

Rosario Garcia-Vicuiia: Investigation; Writing
— review & editing.

Jesus Tornero Molina: Investigation; Writing —
review & editing.

Susana Romero-Yuste: Investigation; Writing
— review & editing.

José A. Pereira da Silva: Investigation; Writing
— review & editing.

Estibaliz Loza: Conceptualization; Data cura-
tion; Formal analysis; Investigation; Methodology;
Project administration; Software; Supervision;
Validation; Writing — original draft; Writing —
review & editing.

Acknowledgments

We thank the following Portuguese and Spanish
rheumatologists for their participation in the
Delphi process: Carlos Marras, Juan José Alegre
Sancho, Liliya Yankova Komsalova, Paloma Vela
Casasempere, Angel Garcia Aparicio, Delia Reina
Sanz, Elena Leonor Sirvent Alierta, Maria Aparicio
Espinar, Sergio Ros Expdsito, Pilar Santo Panero,
Viceng Torrente-Segarra, Jenaro Grana Gil, Maria
Cristina Mata Arnaiz, Juan Antonio Lopez Martin,
Amalia Sanchez-Andrade Fernandez, José Luis
Martin Varillas, Luis Fernandez Dominguez, Ifiigo
Hernandez Rodriguez, Angeles Hernandez del
Rio, Raul Veiga Cabello, Maria del Pilar Ahijado
Guzman, Carlos Antonio, Guillén Astete, Juan
Antonio Martinez Lopez, Indalecio Monteagudo
Saez, José Antonio Tavares Costa, Ana Sofia Roxo
Ribeiro, Miguel Bernardes, Jodo Eurico Fonseca,
Maria José Parreira Santos, and Claudia Marina
Bernardo Miguel. We also thank Marcelo Guigini
and Ignacio Peinado for their contributions to the
project, and Maria Jesus Garcia de Yébenes and
Loreto Carmona for their support with the scoping
review.

Funding

The authors disclosed receipt of the following
financial support for the research, authorship,
and/or publication of this article: This project was
funded by an unrestricted grant from Fresenius
Kabi Spain.

Competing interests

J.N. has served as an adviser and lecturer for
AbbVie, AstraZeneca, Boehringer Ingelheim,
Bristol Myers Squibb, Fresenius, Galapagos,
Gebro Pharma, GSK, Lilly, Pfizer, and Sanofi;
has participated as an investigator in clinical trials
sponsored by AstraZeneca, Boehringer Ingelheim,
and Novartis; and has received congress and
course sponsorship from AbbVie, AstraZeneca,
Boehringer Ingelheim, Lilly, Pfizer, and UCB.
S.R. has received honoraria from AbbVie,
AstraZeneca, Bristol Myers Squibb, Fresenius,
Janssen, Lilly, Roche, Sandoz, Sanofi, and UCB.
E.L.’s company has provided contracted consul-
tancy services to laboratories and other institu-
tions, including Biohope Scientific Solutions for
Human Health, S.L., Bristol Myers Squibb,
Fresenius Kabi, Galapagos, GSK, Lilly, Novo
Nordisk Pharma S.A., Nordic Pharma, Novartis,
Pfizer, Sandoz, and Sanofi. The remaining
authors declare no conflicts of interest.

Availability of data and materials

The authors confirm that all data underlying the
findings are fully available without restriction. All
relevant data are included in the paper.

ORCID iDs
Javier Narvaez
1614-8064

https://orcid.org/0000-0002-

Jesus Tornero Molina https://orcid.org/0000-

0002-3725-8510

Supplemental material
Supplemental material for this article is available
online.

References
1. Sullivan E, Kershaw J, Blackburn S, et al.
Biologic disease-modifying antirheumatic drug
prescription patterns among rheumatologists
in Europe and Japan. Rheumatol Ther 2020; 7:
517-535.

2. Matsson A, Solomon DH, Crabtree MM,
et al. Patterns in the sequential treatment of
patients with rheumatoid arthritis starting a
biologic or targeted synthetic disease-modifying
antirheumatic drug: 10-year experience from a
US-based registry. ACR Open Rheumatol 2024; 6:
5-13.

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab
https://orcid.org/0000-0002-1614-8064
https://orcid.org/0000-0002-1614-8064
https://orcid.org/0000-0002-3725-8510
https://orcid.org/0000-0002-3725-8510

J Narvéez, R Garcia-Vicuna et al.

3. Aaltonen KJ, Virkki LM, Malmivaara A, et al.
Systematic review and meta-analysis of the
efficacy and safety of existing TNF blocking
agents in treatment of rheumatoid arthritis. PLoS
One 2012; 7: €30275.

4. He B, Li Y, Luo WW, et al. The risk of adverse
effects of TNF-a inhibitors in patients with
rheumatoid arthritis: a network meta-analysis.
Front Immunol 2022; 13: 814429.

5. Rémy A, Avouac J, Gossec L, et al.
Clinical relevance of switching to a second
tumour necrosis factor-alpha inhibitor after
discontinuation of a first tumour necrosis
factor-alpha inhibitor in rheumatoid arthritis: a
systematic literature review and meta-analysis.
Chin Exp Rheumatol 20115 29: 96-103.

6. Smolen JS, Landewé RBM, Bergstra SA, et al.
EULAR recommendations for the management
of rheumatoid arthritis with synthetic and
biological disease-modifying antirheumatic drugs:
2022 update. Ann Rheum Dis 2023; 82: 3—18.

7. Caporali R, Conti F and Iannone F. Management
of patients with inflammatory rheumatic diseases
after treatment failure with a first tumour
necrosis factor inhibitor: a narrative review. Mod
Rheumatol 2023; 34: 11-26.

8. Taylor PC, Matucci Cerinic M, Alten R, et al.
Managing inadequate response to initial anti-
TNF therapy in rheumatoid arthritis: optimising
treatment outcomes. 7her Adv Musculoskelet Dis
2022; 14: 1759720X221114101.

9. Tricco AC, Lillie E, Zarin W, et al. PRISMA
extension for scoping reviews (PRISMA-ScR):
checklist and explanation. Ann Intern Med 2018;
169: 467-473.

10. Shea BJ, Reeves BC, Wells G, et al. AMSTAR 2:
a critical appraisal tool for systematic reviews that
include randomised or non-randomised studies
of healthcare interventions, or both. BM¥ 2017;
358:j4008.

11. Jadad AR, Moore RA, Carroll D, et al. Assessing
the quality of reports of randomized clinical trials:
is blinding necessary? Control Clin Trials 19965 17:
1-12.

12. Newcastle-Ottawa Scale. http://www.ohri.ca/
programs/clinical_epidemiology/oxford.asp
(accessed 6 October 2025).

13. Atkins D, Best D, Briss PA, et al. Grading quality
of evidence and strength of recommendations.
BMY 2004; 328: 1490.

14. (CEBM) OUCfE-BM. CEBM levels of evidence
2011, https://www.cebm.Net/ (2011, accessed 6
October 2025).

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Rubbert-Roth A, Enejosa J, Pangan AL, et al.
Trial of upadacitinib or abatacept in rheumatoid
arthritis. N Engl ¥ Med 2020; 383: 1511-1521.

Bergman M, Tundia N, Martin N, et al. Patient-
reported outcomes of upadacitinib versus
abatacept in patients with rheumatoid arthritis
and an inadequate response to biologic disease-
modifying antirheumatic drugs: 12- and 24-week
results of a phase 3 trial. Arthritis Res Ther 2022;
24: 155.

Murota A, Kaneko Y, Yamaoka K, et al. Safety
of biologic agents in elderly patients with
rheumatoid arthritis. ¥ Rheumatol 2016; 43:
1984-1988.

Freitas R, Godinho F, Madeira N, et al. Safety
and effectiveness of biologic disease-modifying
antirheumatic drugs in older patients with
rheumatoid arthritis: a prospective cohort study.
Drugs Aging 2020; 37: 899-907.

Temmoku J, Miyata M, Suzuki E, et al.
Comparing the effectiveness and safety of
abatacept and tocilizumab in elderly patients
with rheumatoid arthritis. PLoS One 2022; 17:
e0274775.

Lahaye C, Soubrier M, Mulliez A, et al.
Effectiveness and safety of abatacept in elderly
patients with rheumatoid arthritis enrolled in the
French Society of Rheumatology’s ORA registry.
Rheumatology (Oxford) 2016; 55: 874—882.

Manfredi A, Fornaro M, Bazzani C, et al.
Retention rate of biologic and targeted synthetic
anti-rheumatic drugs in elderly rheumatoid
arthritis patients: data from GISEA registry. Front
Med (Lausanne) 20245 11: 1349533,

Kameda H, Maezawa R, Minegishi Y, et al.
Targeting IL-6 signaling: safety and effectiveness
in older patients with rheumatoid arthritis. Drugs
Aging 2025; 42: 945-951.

Kawabe A, Nakano K, Kubo S, et al. Differential
long-term retention of biological disease-
modifying antirheumatic drugs in patients with
rheumatoid arthritis by age group from the
FIRST registry. Arthritis Res Ther 202035 22: 136.

Ytterberg SR, Bhatt DL, Mikuls TR, et al.
Cardiovascular and cancer risk with tofacitinib
in rheumatoid arthritis. N Engl ¥ Med 2022; 386:
316-326.

Smolen JS, Burmester GR, Combe B, et al.
Head-to-head comparison of certolizumab pegol
versus adalimumab in rheumatoid arthritis:
2-year efficacy and safety results from the
randomised EXXELERATE study. Lancer 2016;
388: 2763-2774.

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://www.cebm.Net/

THERAPEUTIC ADVANCES in
Musculoskeletal Disease

Volume 18

26.

217.

28.

29.

30.

31.

32.

33.

34.

Schoels M, Aletaha D, Smolen JS, et al.
Comparative effectiveness and safety of biological
options after tumour necrosis factor alpha failure
in rheumatoid arthritis: systematic review and
indirect pairwise meta-analysis. Ann Rheum Dis
2012; 71: 1303-1308.

Solau-Gervais E, Laxenaire N, Cortet B, et al.
Lack of efficacy of a third tumour necrosis factor
alpha antagonist after failure of a soluble receptor
and a monoclonal antibody. Rheumatology
(Oxford) 20065 45: 1121-1124.

Blom M, Kievit W, Donders AR, et al.
Effectiveness of a third tumor necrosis factor-
a-blocking agent compared with rituximab
after failure of two TNF-blocking agents in
rheumatoid arthritis. ¥ Rheumatol 2011; 38:
2355-2361.

Smolen JS, Kay J, Matteson EL, et al.

Insights into the efficacy of golimumab plus
methotrexate in patients with active rheumatoid
arthritis who discontinued prior anti-tumour
necrosis factor therapy: post-hoc analyses from
the GO-AFTER study. Ann Rheum Dis 2014;
73: 1811-1818.

Smolen JS, Kay J, Landewé RB, et al.
Golimumab in patients with active rheumatoid
arthritis after treatment with tumour necrosis
factor o inhibitors (GO-AFTER study): a
multicentre, randomised, double-blind, placebo-
controlled, phase III trial. Lancer 2009; 374:
210-221.

Gottenberg JE, Brocq O, Perdriger A, et al. Non-
TNF-targeted biologic vs a second anti-TNF
drug to treat rheumatoid arthritis in patients with
insufficient response to a first anti-TNF drug:

a randomized clinical trial. ¥AMA 2016; 316:
1172-1180.

Emery P, Keystone E, Tony HP, et al. IL-6
receptor inhibition with tocilizumab improves
treatment outcomes in patients with rheumatoid
arthritis refractory to anti-tumour necrosis factor
biologicals: results from a 24-week multicenter
randomized placebo-controlled trial. Ann Rheum
Dis 2008; 67: 1516-1523.

Fleischmann R, van Adelsberg J, Lin Y, et al.
Sarilumab and nonbiologic disease-modifying
antirheumatic drugs in patients with active
rheumatoid arthritis and inadequate response or
intolerance to tumor necrosis factor inhibitors.
Arthritis Rheumatol 20175 69: 277-290.

Genovese MC, Kremer JM, Kartman CE, et al.
Response to baricitinib based on prior biologic
use in patients with refractory rheumatoid
arthritis. Rheumatology (Oxford) 2018; 57:
900-908.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Genovese MC, Kalunian K, Gottenberg JE, et al.
Effect of filgotinib vs placebo on clinical response
in patients with moderate to severe rheumatoid
arthritis refractory to disease-modifying
antirheumatic drug therapy: the FINCH 2
randomized clinical trial. JAMA 2019; 322:
315-325.

Genovese MC, Fleischmann R, Combe B, et al.
Safety and efficacy of upadacitinib in patients
with active rheumatoid arthritis refractory to
biologic disease-modifying anti-rheumatic

drugs (SELECT-BEYOND): a double-blind,
randomised controlled phase 3 trial. Lancer 2018;
391: 2513-2524.

Kelly S, Le Bars M and Genovese M. Efficacy
of abatacept in RA patients with an inadequate
response to anti-NF therapy regardless of
reason for failure, or type or number of prior
anti-TNF therapy used. Ann Rheum Dis 2008;
67(Suppl. 2): 337 (abstract).

Schiff M, Le Bars M, Galillez C, et al. Efficacy
and safety of abatacept in patients with
rheumatoid arthritis and an inadequate response
to anti-TNF therapy by number of prior anti-
TNF therapies used. Ann Rheum Dis 2009;
68(Suppl. 3): 574 (abstract).

Narvaez J, Diaz-Torné C, Ruiz JM, et al.
Predictors of response to rituximab in patients
with active rheumatoid arthritis and inadequate
response to anti-TNF agents or traditional
DMARDs. Chlin Exp Rheumatol 20115 29:
991-997.

Quartuccio L, Fabris M, Salvin S, et al.
Rheumatoid factor positivity rather than anti-
CCP positivity, a lower disability and a lower
number of anti-TNF agents failed are associated
with response to rituximab in rheumatoid
arthritis. Rheumatology (Oxford) 2009; 48:
1557-1559.

Teitsma XM, Marijnissen AK, Bijlsma JW, et al.
Tocilizumab as monotherapy or combination
therapy for treating active rheumatoid arthritis:

a meta-analysis of efficacy and safety reported in
randomized controlled trials. Arthritis Res Ther
2016; 18: 211.

Burmester GR, Lin Y, Patel R, et al. Efficacy
and safety of sarilumab monotherapy versus
adalimumab monotherapy for the treatment
of patients with active rheumatoid arthritis
(MONARCH): a randomised, double-blind,
parallel-group phase III trial. Ann Rheum Dis
2017; 76: 840-847.

Fleischmann R, Mysler E, Hall S, et al. Efficacy
and safety of tofacitinib monotherapy, tofacitinib
with methotrexate, and adalimumab with

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab

J Narvéez, R Garcia-Vicuna et al.

methotrexate in patients with rheumatoid arthritis
(ORAL Strategy): a phase 3b/4, double-blind,
head-to-head, randomised controlled trial. Lancet
2017; 390: 457-468.

44. Tarp S, Furst DE, Dossing A, et al. Defining the
optimal biological monotherapy in rheumatoid
arthritis: a systematic review and meta-45 analysis
of randomised trials. Semin Arthritis Rheum 2017,
46: 699-708.

45. Cohen SB, Emery P, Greenwald MW, et al.
Rituximab for rheumatoid arthritis refractory to
anti-tumor necrosis factor therapy: results of a
multicenter, randomized, double-blind, placebo-
controlled, phase III trial evaluating primary
efficacy and safety at twenty-four weeks. Arthritis
Rheum 2006; 54: 2793-2806.

46. Humby F, Durez P, Buch MH, et al. Rituximab
versus tocilizumab in anti-TNF inadequate
responder patients with rheumatoid arthritis
(R4RA): 16-week outcomes of a stratified,
biopsy-driven, multicentre, open-label, phase 4
randomised controlled trial. Lancer 2021; 397:
305-317.

47. He Z, Mo H, Zheng L, et al. Tocilizumab in the
treatment of hyperferritinemic syndrome and
capillary leak syndrome secondary to rheumatoid
arthritis: case report and literature review.
Medicine (Baltimore) 2024; 103: ¢38104.

48. Courties A, Grateau G, Philippe P, et al. AA
amyloidosis treated with tocilizumab: case series
and updated literature review. Amyloid 2015; 22:
84-92.

49. Souto A, Salgado E, Maneiro JR, et al. Lipid
profile changes in patients with chronic
inflammatory arthritis treated with biologic agents
and tofacitinib in randomized clinical trials: a
systematic review and meta-analysis. Arzhritis
Rheumatol 2015; 67: 117-127.

50. Shafran IH, Alasti F, Smolen JS, et al.
Implication of baseline levels and early changes
of C-reactive protein for subsequent clinical
outcomes of patients with rheumatoid arthritis
treated with tocilizumab. Ann Rheum Dis 2020;
79: 874-882.

51. Schwartzman S, van Vollenhoven R, Matsumoto
A, et al. Efficacy of tofacitinib in patients with
moderate to severe rheumatoid arthritis by
baseline C-reactive protein levels and erythrocyte
sedimentation rates. Ann Rheum Dis 2018;
77(Suppl 2): 918 (abstract).

52. Berman M, Berliner S, Bashouti N, et al.
Reduced C-reactive protein level at hospital
admission in patients treated with tocilizumab:
attention may be required. Heliyon 20235 9:
el6665.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Favalli EG. Understanding the role of
interleukin-6 (IL-6) in the joint and beyond: a
comprehensive review of IL-6 inhibition for the
management of rheumatoid arthritis. Rheumatol
Ther 20205 7: 473-516.

Yuan H, Cui S, Yang L, et al. Efficacy of non-
conventional synthetic DMARDs for patients
with rheumatoid arthritis-associated interstitial
lung disease: a systematic review and meta-
analysis. RMD Open 2023; 9: ¢003487.

Zhang Q, McDermott GC, Juge PA, et al.
Disease-modifying antirheumatic drugs and risk
of incident interstitial lung disease among patients
with rheumatoid arthritis: a systematic review and
meta-analysis. Semin Arthritis Rheum 2024; 69:
152561.

Baker MC, Liu Y, Lu R, et al. Incidence

of interstitial lung disease in patients with
rheumatoid arthritis treated with biologic

and targeted synthetic disease-modifying
antirheumatic drugs. ¥AMA Nerw Open 2023; 6:
€233640.

Simon TA, Suissa S, Skovron ML, et al.
Infection outcomes in patients with rheumatoid
arthritis treated with abatacept and other disease-
modifying antirheumatic drugs: results from a
10-year international post-marketing study. Semin
Aprthritis Rheum 2024; 64: 152313.

Frideres H, Wichman CS, Dong ], et al. Non-
TNFi biologic and targeted synthetic DMARDs
in rheumatoid arthritis-associated interstitial lung
disease: a propensity score-matched, active-
comparator, new-user study. Semin Arthritis
Rheuwm 20255 73: 152735.

Manfredi A, Cassone G, Furini F, et al.
Tocilizumab therapy in rheumatoid arthritis
with interstitial lung disease: a multicentre
retrospective study. Intern Med ¥ 2020; 50:
1085-1090.

Otsuji N, Sugiyama K, Owada T, et al. Safety of
tocilizumab on rheumatoid arthritis in patients
with interstitial lung disease. Open Access
Rheumatol 20245 16: 127-135.

Suzuki K, Akiyama M and Kaneko Y. Long-
term efficacy of sarilumab on the progression of
interstitial lung disease in rheumatoid arthritis:
the KEIO-RA cohort and literature review.

Clin Exp Rheumatol 20253 43: 451-458.

Wu Z, Shih PC, Wang SI, et al. Comparative
effectiveness of tocilizumab versus rituximab in
RA-ILD: a emulated target trial. Chest 2026; 169:
428-439.

Narvaez J, Aguilar-Coll M, Roig-Kim M, et al.
Janus kinase inhibitors in rheumatoid arthritis-

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab

THERAPEUTIC ADVANCES in
Musculoskeletal Disease

Volume 18

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

associated interstitial lung disease: a systematic
review and meta-analysis. Autoimmun Rev 2024;
23:103636.

Narvaez J, Diaz Del Campo, Fontecha P, Brito
Garcia N, et al. SER-SEPAR recommendations
for the management of rheumatoid arthritis-
related interstitial lung disease. Part 2: treatment.
Reumarol Clin (Engl Ed) 2022; 18: 501-512.

Holroyd CR, Seth R, Bukhari M, et al. The
British Society for Rheumatology biologic
DMARD safety guidelines in inflammatory
arthritis. Rheumatology (Oxford) 2019; 58:
e3—e42.

Johnson SR, Bernstein EJ, Bolster MB, et al.
2023 American College of Rheumatology (ACR)/
American College of Chest Physicians (CHEST)
Guideline for the treatment of interstitial lung
disease in people with systemic autoimmune
rheumatic diseases. Arthritis Rheumatol 2024; 76:
1182-1200.

Antoniou KM, Distler O, Gheorghiu AM, et al.
ERS/EULAR clinical practice guidelines for
connective tissue diseases associated interstitial
lung disease. Ann Rheum Dis 2026; 85: 22—60.

Puéchal X, Gottenberg JE, Berthelot JM,

et al. Rituximab therapy for systemic vasculitis
associated with rheumatoid arthritis: results
from the AutoImmunity and Rituximab
Registry. Arthritis Care Res (Hoboken) 2012; 64:
331-339.

Gottenberg JE, Guillevin L, Lambotte O, et al.
Tolerance and short term efficacy of rituximab in
43 patients with systemic autoimmune diseases.
Ann Rheum Dis 2005; 64: 913-920.

Maher LV and Wilson JG. Successful treatment
of rheumatoid vasculitis-associated foot drop
with rituximab. Rheumatology (Oxford) 2006; 45:
1450-1451.

Fujii W, Kohno M, Ishino H, et al. The rapid
efficacy of abatacept in a patient with rheumatoid
vasculitis. Mod Rheumatol 20125 22: 630-634.

Oba Y, Sawa N, Ikuma D, et al. Successful
peficitinib monotherapy for the new-onset skin
manifestations of rheumatoid vasculitis after long-
term treatment with tocilizumab for rheumatoid
arthritis. Mod Rheumatol Case Rep 2023; 8: 5-10.

Iijima T, Suwabe T, Sumida K, et al.
Tocilizumab improves systemic rheumatoid
vasculitis with necrotizing crescentic
glomerulonephritis. Mod Rheumatol 2015; 25:
138-142.

Puéchal X, Miceli-Richard C, Mejjad O, et al.
Anti-tumour necrosis factor treatment in patients
with refractory systemic vasculitis associated with

75.

76.

717.

78.

79.

80.

81.

82.

83.

rheumatoid arthritis. Ann Rheum Dis 2008; 67:
880-884.

Provan SA, Lillegraven S, Sexton ], et al. Trends
in all-cause and cardiovascular mortality in
patients with incident rheumatoid arthritis: a
20-year follow-up matched case-cohort study.
Rheumatology (Oxford) 2020; 59: 505-512.

Martin-Martinez MA, Castafneda S, Sanchez-
Alonso F, et al. Cardiovascular mortality

and cardiovascular event rates in patients

with inflammatory rheumatic diseases in the
CARdiovascular in rheuMAtology (CARMA)
prospective study: results at 5 years of follow-up.
Rheumatology (Oxford) 2021; 60: 2906—2915.

Burggraaf B, van Breukelen-van der Stoep

DF, de Vries MA, et al. Effect of a treat-to-
target intervention of cardiovascular risk factors
on subclinical and clinical atherosclerosis in
rheumatoid arthritis: a randomised clinical trial.
Ann Rheum Dis 2019; 78: 335-341.

Sepriano A, Kerschbaumer A, Bergstra SA, et al.
Safety of synthetic and biological DMARDs: a
systematic literature review informing the 2022
update of the EULAR recommendations for the
management of rheumatoid arthritis. Ann Rheum
Dis 2023; 82: 107-118.

Carmona L, Descalzo MA, Perez-Pampin E,

et al. All-cause and cause-specific mortality in
rheumatoid arthritis are not greater than expected
when treated with tumour necrosis factor
antagonists. Ann Rheum Dis 2007; 66: 880—-885.

Meissner Y, Schifer M, Albrecht K, et al.

Risk of major adverse cardiovascular events in
patients with rheumatoid arthritis treated with
conventional synthetic, biologic and targeted
synthetic disease-modifying antirheumatic drugs:
observational data from the German RABBIT
register. RVID Open 2023; 9: ¢003489.

Bower H, Frisell T, di Giuseppe D, et al.
Comparative cardiovascular safety with Janus
kinase inhibitors and biological disease-modifying
antirheumatic drugs as used in clinical practice:
an observational cohort study from Sweden in
patients with rheumatoid arthritis. RMD Open
2023; 9(4): €003630.

Barnabe C, Martin B] and Ghali WA. Systematic
review and meta-analysis: anti-tumor necrosis
factor o therapy and cardiovascular events in
rheumatoid arthritis. Arthritis Care Res (Hoboken)
2011; 63: 522-529.

Gerganov G, Georgiev T, Dimova M, et al.
Vascular effects of biologic and targeted synthetic
antirheumatic drugs approved for rheumatoid
arthritis: a systematic review. Clin Rheumatol
2023; 42: 2651-2676.

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab

J Narvéez, R Garcia-Vicuna et al.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Greco D, Gualtierotti R, Agosti P, et al. Anti-
atherogenic modification of serum lipoprotein
function in patients with rheumatoid arthritis
after tocilizumab treatment: a pilot study. ¥ Cln
Med 20205 9: 2157.

Gabay C, Burmester GR, Strand V, et al.
Sarilumab and adalimumab: differential effects
on bone remodelling and cardiovascular risk
biomarkers, and predictions of treatment
outcomes. Arthritis Res Ther 20205 22: 70.

Castaneda S, Remuzgo-Martinez S, Lopez-
Mejias R, et al. Rapid beneficial effect of IL-6
receptor blockade on insulin resistance and
insulin sensitivity in non-diabetic patients with
rheumatoid arthritis. Clin Exp Rheumatol 2019;
37: 465-473.

Singh S, Fumery M, Singh AG, et al.
Comparative risk of cardiovascular events

with biologic and synthetic disease-modifying
antirheumatic drugs in patients with rheumatoid
arthritis: a systematic review and meta-analysis.
Arthritis Care Res (Hoboken) 20205 72: 561-576.

Ozen G, Pedro S and Michaud K. The risk of
cardiovascular events associated with disease-
modifying antirheumatic drugs in rheumatoid
arthritis. ¥ Rheumatrol 2021; 48: 648—655.

Sendaydiego X, Gold LS, Dubreuil M, et al.
Comparative safety of biologic and targeted
synthetic disease-modifying anti-rheumatic

drugs for cardiovascular outcomes in rheumatoid
arthritis. Rheumatology (Oxford) 2025; 64:
3434-3443.

Dore RK, Antonova JN, Burudpakdee

C, et al. The incidence, prevalence, and
associated costs of anemia, malignancy, venous
thromboembolism, major adverse cardiovascular
events, and infections in rheumatoid arthritis

patients by treatment history in the United States.

ACR Open Rheumatol 2022; 4: 473-482.

Xie W, Huang Y, Xiao S, et al. Impact of Janus
kinase inhibitors on risk of cardiovascular events
in patients with rheumatoid arthritis: systematic
review and meta-analysis of randomised controlled
trials. Ann Rhewm Dis 2019; 78: 1048-1054.

Balsa A, Wassenberg S, Tournadre A, et al.
Effect of filgotinib on body weight and BMI and
effect of baseline BMI on the efficacy and safety
of filgotinib in RA [abstract]. Arthritis Rheumatol
2022; 74.

Vallejo-Yagiie E, Burkard T, et al. Comparative
effectiveness of biologics in patients with
rheumatoid arthritis stratified by body mass
index: a cohort study in a Swiss registry. BM¥
Open 20245 14: e074864.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

Singh S, Facciorusso A, Singh AG, et al. Obesity
and response to anti-tumor necrosis factor-o
agents in patients with select immune-mediated
inflammatory diseases: a systematic review and
meta-analysis. PLoS One 2018; 13: e0195123.

Novella-Navarro M, Genre F, Hernandez-Breijo
B, et al. Obesity and response to biological
therapy in rheumatoid arthritis: the role of body
mass index and adipose tissue cytokines. Clin
Exp Rheumatol 2022; 40: 1726-1732.

Gialouri CG, Pappa M, Evangelatos G,

et al. Effect of body mass index on treatment
response of biologic/targeted-synthetic
DMARD:Ss in patients with rheumatoid arthritis,
psoriatic arthritis or axial spondyloarthritis. A
systematic review. Autotmmun Rev 20235 22:
103357.

Schifer M, Meifiner Y, Kekow ], et al. Obesity
reduces the real-world effectiveness of cytokine-
targeted but not cell-targeted disease-modifying
agents in rheumatoid arthritis. Rheumatology
(Oxford) 20205 59: 1916-1926.

Dixon WG. Rheumatoid arthritis: biological
drugs and risk of infection. Lancer 2015; 386:
224-225.

Singh JA, Cameron C, Noorbaloochi S,

et al. Risk of serious infection in biological
treatment of patients with rheumatoid arthritis:
a systematic review and meta-analysis. Lancet
2015; 386: 258-265.

Ozen G, Pedro S, Schumacher R, Simon TA,
et al. Safety of abatacept compared with other
biologic and conventional synthetic disease-
modifying antirheumatic drugs in patients with
rheumatoid arthritis: data from an observational
study. Arthritis Res Ther 2019; 21: 141.

Montastruc F, Renoux C, Hudson M, et al.
Abatacept initiation in rheumatoid arthritis and
the risk of serious infection: a population-based
cohort study. Semin Arthritis Rheum 2019; 48:
1053-1058.

Choquette D, Haraoui B, Movahedi M, et al.
Which advanced treatment should be used
following the failure of a first-line anti-TNF

in patients with rheumatoid arthritis? 15

years of evidence from the Quebec registry
RHUMADATA. Rheumatology (Oxford) 2025;
64: 1084-1091.

Strand V, Ahadieh S, French ], et al. Systematic
review and meta-analysis of serious infections
with tofacitinib and biologic disease-modifying
antirheumatic drug treatment in rheumatoid
arthritis clinical trials. Arthritis Res Ther 2015;
17: 362.

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab

THERAPEUTIC ADVANCES in
Musculoskeletal Disease

Volume 18

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

van Dartel SA, Fransen J, Kievit W, et al.
Difference in the risk of serious infections

in patients with rheumatoid arthritis treated
with adalimumab, infliximab and etanercept:
results from the Dutch Rheumatoid Arthritis
Monitoring (DREAM) registry. Ann Rheum Dis
2013; 72: 895-900.

Dixon WG, Hyrich KL, Watson KD, et al.
Drug-specific risk of tuberculosis in patients
with rheumatoid arthritis treated with anti-TNF
therapy: results from the British Society for
Rheumatology Biologics Register (BSRBR). Ann
Rheum Dis 2010; 69: 522-528.

Batteux B, Bennis Y, Bodeau S, et al.
Associations between osteoporosis and drug
exposure: a post-marketing study of the World
Health Organization pharmacovigilance database
(VigiBase®). Bone 2021; 153: 116137.

Hansen KE, Mortezavi M, Nagy E, et al.
Fracture in clinical studies of tofacitinib in
rheumatoid arthritis. Ther Adv Musculoskelet Dis
2022; 14: 1759720X221142346.

European Medicines Agency. Xeljanz
(tofacitinib): summary of product characteristics
[Internet]. Amsterdam: EMA, https://www.ema.
europa.eu/en/documents/product-information/
xeljanz-epar-product-information_en.pdf (2025,
accessed 6 October 2025).

Karsdal MA, Schett G, Emery P, et al. IL-6
receptor inhibition positively modulates bone
balance in rheumatoid arthritis patients with

an inadequate response to anti-tumor necrosis
factor therapy: biochemical marker analysis of
bone metabolism in the tocilizumab RADIATE
study (NCT00106522). Semin Arthritis Rheum
2012; 42: 131-139.

Gabay C, Msihid ], Zilberstein M, et al.
Identification of sarilumab pharmacodynamic
and predictive markers in patients with
inadequate response to TNF inhibition: a
biomarker substudy of the phase 3 TARGET
study. RMD Open 2018; 4: e000607.

Furst DE, Gaylis N, Bray V, et al. Open-label,
pilot protocol of patients with rheumatoid
arthritis who switch to infliximab after an
incomplete response to etanercept: the
OPPOSITE study. Ann Rheum Dis 2007; 66:
893-899.

Kim Y and Kim GT. Positive effects of biologics
on osteoporosis in rheumatoid arthritis. ¥ Rheum
Dis 2023; 30: 3-17.

Strand V, Reaney M, Chen CI, et al. Sarilumab
improves patient-reported outcomes in
rheumatoid arthritis patients with inadequate

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

response/intolerance to tumour necrosis factor
inhibitors. RMD Open 2017; 3: e000416.

Choy E, Bykerk V, Lee Y, et al.
Noninflammatory pain is a frequent
phenomenon in rheumatoid arthritis and
responds well to treatment with sarilumab.
Ann Rheum Dis 2020; 79 (Suppl. 1): 984-985
(Abstract)

Choy E, Bykerk V, Lee YC, et al.
Disproportionate articular pain is a frequent
phenomenon in rheumatoid arthritis and
responds to treatment with sarilumab.
Rheumatology (Oxford) 2023; 62: 2386—2393.

Ogdie A, de Vlam K, Mclnnes IB, et al. Efficacy
of tofacitinib in reducing pain in patients with
rheumatoid arthritis, psoriatic arthritis or
ankylosing spondylitis. RMD Open 2020; 6:
e001042.

Taylor PC, Fakhouri W, Ogwu S, et al.
Association between patient-reported pain and
remission or low disease activity in patients with
rheumatoid arthritis: data from RA-BE-REAL
prospective observational study. Rheumatol Ther
2025; 12: 109-122.

Choy EHS and Calabrese LH. Neuroendocrine
and neurophysiological effects of interleukin-6
in rheumatoid arthritis. Rheumatrology (Oxford)
2018; 570: 1885-1895.

Citera G, Jain R, Irazoque F, et al. Tofacitinib
efficacy in patients with rheumatoid arthritis and
probable depression/anxiety: post hoc analysis of
phase 3 and 3b/4 randomized controlled trials.
Rheumatol Ther 20245 11: 35-50.

Gao YN, Pan KJ, Zhang YM, et al. Tofacitinib
prevents depressive-like behaviors through
decreased hippocampal microgliosis and
increased BDNF levels in both LPS-induced
and CSDS-induced mice. Acta Pharmacol Sin
2025; 46: 353-365.

Matsushita T, Otani K, Yoshiga M, et al.
Inhibitory effect of baricitinib on microglia and
STAT3 in a region with a weak blood—brain
barrier in a mouse model of rheumatoid arthritis.
Rheumatology (Oxford) 20235 62: 2908-2917.

Choy EH. Effect of biologics and targeted
synthetic disease-modifying anti-rheumatic
drugs on fatigue in rheumatoid arthritis.
Rheumatology (Oxford) 2019; 58(Suppl. 5):
v51-v55.

Farisogullari B, Santos EJF, Dures E, et al.
Efficacy of pharmacological interventions: a
systematic review informing the 2023 EULAR
recommendations for the management of fatigue
in people with inflammatory rheumatic and

20

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab
https://www.ema.europa.eu/en/documents/product-information/xeljanz-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/xeljanz-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/xeljanz-epar-product-information_en.pdf

J Narvéez, R Garcia-Vicuna et al.

musculoskeletal diseases. RMD Open 2023; 9:
¢003349.

124. Sebbag E, Lauper K, Molina-Collada J,

et al. 2024 EULAR points to consider on the
initiation of targeted therapies in patients with
inflammatory arthritis and a history of cancer.
Ann Rheum Dis. Epub ahead of print December

2024. DOI: 10.1136/ard-2024-225982.

125. Ramiro S, Sepriano A, Chatzidionysiou K, et al.
Safety of synthetic and biological DMARDs: a
systematic literature review informing the 2016
update of the EULAR recommendations for
management of rheumatoid arthritis. Ann Rheum

Dis 20175 76: 1101-1136.

126. Molina-Collada J, Alonso F, Otero L, et al.
Cancer risk with biologic and targeted synthetic
DMARD:s in patients with rheumatic diseases
and previous malignancies: results from the
BIOBADASER register. Semin Arthritis Rheum

2024; 64: 152341.

127. Russell MD, Stovin C, Alveyn E, et al. JAK
inhibitors and the risk of malignancy: a meta-
analysis across disease indications. Ann Rheum

Dis 2023; 82: 1059-1067.

128. Hellgren K, Baecklund E, Backlin C, et al.
Rheumatoid arthritis and risk of malignant
lymphoma: is the risk still increased? Arthritis

Rheumatol 2017; 69: 700-708.

129. Hellgren K, Di Giuseppe D, Smedby KE, et al.
Lymphoma risks in patients with rheumatoid
arthritis treated with biological drugs-a
Swedish cohort study of risks by time, drug
and lymphoma subtype. Rheumatology (Oxford)

2021; 60: 809-19.

130. Mercer LK, Galloway JB, Lunt M, et al. Risk
of lymphoma in patients exposed to antitumour
necrosis factor therapy: results from the British
Society for Rheumatology Biologics Register for
Rheumatoid Arthritis. Ann Rheum Dis 2017; 76:

497-503.

131. Lee S, Lee H and Kim E. Comparative efficacy
and safety of biosimilar rituximab and originator
rituximab in rheumatoid arthritis and non-
Hodgkin’s lymphoma: a systematic review and

meta-analysis. BioDrugs 2019; 33: 469-483.

132. Fraenkel L, Bathon JM, England BR, et al. 2021
American College of Rheumatology Guideline
for the treatment of rheumatoid arthritis.

Arthritis Care Res (Hoboken) 2021; 73: 924-939.

133. Wang JL, Yin W], Zhou LY, et al. Risk of non-
melanoma skin cancer for rheumatoid arthritis

patients receiving TNF antagonist: a systematic
review and meta-analysis. Clin Rheumatol 2020;

39: 769-778.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

Simon TA, Dong L, Suissa S, et al. Abatacept
and non-melanoma skin cancer in patients with
rheumatoid arthritis: a comprehensive evaluation
of randomised controlled trials and observational
studies. Ann Rheum Dis 2024; 83: 177-183.

Huss V, Bower H, Hellgren K, et al. Cancer
risks with JAKi and biological disease-modifying
antirheumatic drugs in patients with rheumatoid
arthritis or psoriatic arthritis: a national real-
world cohort study. Ann Rheum Dis 2023; 82:
911-919.

Xie W, Yang X, Huang H, et al. Risk of
malignancy with non-TNFi biologic or
tofacitinib therapy in rheumatoid arthritis: a
meta-analysis of observational studies. Semin
Arthritis Rheum 2020; 50: 930-937.

Gotestam Skorpen C, Hoeltzenbein M, Tincani
A, et al. The EULAR points to consider for use
of antirheumatic drugs before pregnancy, and
during pregnancy and lactation. Ann Rheum Dis
2016; 75: 795-810.

Ghalandari N, Kemper E, Crijns IH, et al.
Analysing cord blood levels of TNF inhibitors to
validate the EULAR points to consider for TNF
inhibitor use during pregnancy. Ann Rheum Dis
2022; 81: 402-405.

Mariette X, Forger F, Abraham B, et al. Lack of
placental transfer of certolizumab pegol during
pregnancy: results from CRIB, a prospective,
postmarketing, pharmacokinetic study. Ann
Rheum Dis 2018; 77: 228-233.

Broms G, Kieler H, Ekbom A, et al. Anti-TNF
treatment during pregnancy and birth outcomes:
a population-based study from Denmark,
Finland, and Sweden. Pharmacoepidemiol Drug
Saf 2020; 29: 316-327.

Forger F. Treatment with biologics during
pregnancy in patients with rheumatic diseases.
Reumatologia 2017; 55: 57-58.

Hoeltzenbein M, Beck E, Rajwanshi R, et al.
Tocilizumab use in pregnancy: analysis of a
global safety database including data 142 from
clinical trials and post-marketing data. Semin
Arthritis Rheum 20165 46: 238-245.

Chakravarty EF, Murray ER, Kelman A, et al.
Pregnancy outcomes after maternal exposure to
rituximab. Blood 2011; 117: 1499-1506.

Costanzo G, Firinu D, Losa F, et al. Baricitinib
exposure during pregnancy in rheumatoid
arthritis. Ther Adv Musculoskelet Dis 20205 12:
1759720x19899296.

Kerschbaumer A, Sepriano A, Bergstra SA, et al.
Efficacy of synthetic and biological DMARDs: a
systematic literature review informing the 2022

journals.sagepub.com/home/tab

21


https://journals.sagepub.com/home/tab

THERAPEUTIC ADVANCES in
Musculoskeletal Disease

Volume 18

Visit Sage journals online
journals.sagepub.com/
home/tab

S Sagejournals

146.

147.

148.

149.

150.

151.

152.

update of the EULAR recommendations for the
management of rheumatoid arthritis. Ann Rheum
Dis 2023; 82: 95-106.

Dubovyk V, Vasileiadis GK, Fatima T, et al.
Obesity is a risk factor for poor response to
treatment in early rheumatoid arthritis: a
NORD-STAR study. RMD Open 20245 10:
e004227.

Lupoli R, Pizzicato P, Scalera A, et al. Impact
of body weight on the achievement of minimal
disease activity in patients with rheumatic
diseases: a systematic review and meta-analysis.
Arthritis Res Ther 20165 18: 297.

Shan ] and Zhang J. Impact of obesity on

the efficacy of different biologic agents in
inflammatory diseases: a systematic review and
meta-analysis. Joint Bone Spine 2019; 86: 173.

Giler T, Yurdakul FG, Ataman S, et al. The
impact of obesity and overweight on rheumatoid
arthritis patients: real-world insights from a
biologic and targeted synthetic DMARDs
registry. Rheumatol Int 2025; 45: 222.

Nagy G, Roodenrijs NMT, Welsing PM], et al.
EULAR definition of difficult-to-treat rheumatoid
arthritis. Ann Rheum Dis 20215 80: 31-35.

England BR, Baker JF, George MD, et al.
Advanced therapies in US veterans with
rheumatoid arthritis-associated interstitial lung
disease: a retrospective, active-comparator, new-
user, cohort study. Lancet Rheumatol 2025; 7:
el66—el77.

Shih PC, Lai CC, Zou QH, et al. Abatacept
versus tumor necrosis factor inhibitors on
mortality and medical utilizations in the
treatment of rheumatoid arthritis associated

153.

154.

155.

156.

157.

158.

interstitial lung disease: a large- scale real-world
retrospective cohort study. Clin Exp Med 2024;
24: 186.

Vicente-Rabaneda EF, Atienza-Mateo B, Blanco
R, et al. Efficacy and safety of abatacept in
interstitial lung disease of rheumatoid arthritis:

a systematic literature review. Autoimmun Rev
20215 20(6): 102830.

Fernandez-Diaz C, Castafieda S, Melero-
Gonzalez RB, et al. Abatacept in interstitial lung
disease associated with rheumatoid arthritis:
national multicenter study of 263 patients.
Rheumatology (Oxford) 20205 59: 3906-3916.

Rehberg M, Giegerich C, Praestgaard A, et al.
Identification of a rule to predict response to
sarilumab in patients with rheumatoid arthritis
using machine learning and clinical trial data.
Rheumatol Ther 2021; 8: 1661-1675.

Sebbag E, Molina-Collada J, Ndoye R, et al.
Systematic literature review and meta-analysis
informing the EULAR points to consider on the
initiation of targeted therapies in patients with
inflammatory arthritis and a history of cancer.
Ann Rheum Dis 2025; 84: 643—652.

Sebbag E, Lauper K, Molina-Collada ],

et al. 2024 EULAR points to consider on

the initiation of targeted therapies in patients
with inflammatory arthritis and a history of
cancer. Ann Rheum Dis 2024 Dec 20:ard-2024-
225982.

Ritegg L, Pluma A, Hamroun S, et al. EULAR
recommendations for use of antirheumatic
drugs in reproduction, pregnancy, and lactation:
2024 update. Ann Rheum Dis 2025; 84:
910-926.

22

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab
https://journals.sagepub.com/home/tab
https://journals.sagepub.com/home/tab

