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Background: Methotrexate (MTX) remains the cornerstone of rheumatoid arthritis (RA) management; however, up to 30-40% of
patients experience inadequate response or intolerance, necessitating escalation to advanced therapeutic strategies. Tumor necrosis
factor (TNF) inhibitors were the first biologic agents introduced for RA and continue to play an important role in MTX-resistant
disease, alongside newer biologic and targeted synthetic disease modifying antirheumatic drugs (DMARD:s).

Objective: To synthesize Phase 4 clinical trial evidence published between 2014 and 2024 evaluating therapeutic strategies for MTX-
resistant RA, including TNF inhibitor optimization, newer biologic and targeted synthetic DMARDs, adjunctive therapies, and
emerging precision medicine approaches.

Methods: A systematic review of Phase 4 interventional trials registered on ClinicalTrials.gov was conducted using the keyword
“rheumatoid arthritis”, with predefined eligibility restrictions applied. Trials enrolling adults with MTX-resistant RA and reporting
clinical, safety, biomarker, imaging, or patient reported outcomes were included. Extracted data encompassed study design, interven-
tion type, trial classification (exploratory/mechanistic, optimization/treat to target, or effectiveness/safety), outcomes, and enrolment.
Results: Eighteen Phase 4 trials were identified, encompassing a heterogeneous range of study designs and therapeutic strategies.
Optimization and treat-to-target studies demonstrated continued clinical relevance of TNF inhibitors, particularly in combination with
MTX. Newer biologic and targeted synthetic DMARDs showed comparable efficacy, while exploratory trials provided mechanistic
insights through biomarker and imaging assessments. Safety profiles across trials were generally consistent with established class
effects, with infections and laboratory abnormalities most frequently reported and no unexpected safety signals observed.
Conclusion: Phase 4 evidence highlights the continued role of TNF inhibitors alongside newer biologic and targeted synthetic
therapies in MTX-resistant RA. Trial heterogeneity reflects real world clinical complexity, underscoring the importance of treatment
optimization, safety monitoring, and emerging precision strategies in contemporary RA management.
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Introduction

Rheumatoid arthritis (RA) is a systemic autoimmune disease affecting approximately 0.5—1% of the population world-
wide and is characterized by chronic synovitis, progressive joint destruction, and extra-articular manifestations. Over the
past decades, methotrexate (MTX) has remained the main therapy due to its efficacy, safety, and affordability.” However,
up to 3040% of patients show inadequate response or intolerance, leading to ongoing inflammation, radiographic
progression, disability, and higher mortality risk.> Tumor necrosis factor (TNF) inhibitors represented the first major
biologic advance in the management of rheumatoid arthritis and remain a foundational component of treatment
algorithms for patients with inadequate response to MTX. Agents such as infliximab, etanercept, adalimumab, golimu-
mab, and certolizumab pegol have consistently demonstrated efficacy in reducing disease activity, preventing radio-
graphic progression, and improving functional outcomes in randomized controlled trials and long-term observational
studies.* Despite the introduction of newer biologic and targeted synthetic DMARDs, TNF inhibitors continue to be
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widely used owing to their extensive long term safety data, clinician familiarity, and increasing availability of
biosimilars.® Importantly, loss or absence of response in MTX-resistant patients may reflect treatment sequencing or
optimization issues rather than true class failure, underscoring the continued relevance of TNF inhibitors within
contemporary treatment paradigms.’

The introduction of biologic and targeted synthetic disease-modifying antirheumatic drugs (DMARDs) has revolu-
tionized the treatment landscape. Abatacept, a selective T-cell co-stimulation modulator, has demonstrated clinical
efficacy and a favorable safety profile.® Janus kinase (JAK) inhibitors such as tofacitinib offer effective oral options
with rapid onset of action.” In addition, interleukin-6 (IL-6) inhibitors including sarilumab and tocilizumab provide
alternative pathways for disease control.”'” Beyond these agents, glucocorticoids remain widely used for their anti-
inflammatory effects, as highlighted by the GLORIA study of low-dose prednisolone.'' Novel agents such as Acthar Gel
and repurposed therapies like ticagrelor have also been investigated, alongside biomarker-driven and imaging-based
studies that signal the emergence of precision medicine approaches.'*'* According to the most recent ACR (2023) and
EULAR (2024) treatment recommendations, therapeutic decision-making in RA should be guided by disease activity,
comorbidity profile, and biomarker data rather than a stepwise escalation alone.*'* In parallel with clinical trial
development, emerging biomaterials-based strategies, including multifunctional nanoparticle platforms, have demon-
strated promising therapeutic potential in preclinical RA models, highlighting future translational directions for targeted
and precision-based interventions.'?

Despite these advances, there remains a critical gap in understanding how biologic and targeted synthetic DMARDs
perform in MTX resistant patients. This review addresses that gap by systematically evaluating Phase 4 clinical trials
registered between 2014 and 2024 to clarify therapeutic outcomes, safety, and innovation trends.

Phase 4 clinical trials are particularly relevant in RA as they assess safety, efficacy, and applicability in broader patient
populations, including older adults and those with comorbidities.'® They also provide opportunities to explore biomarker
stratification, withdrawal strategies, and treatment optimization. This review evaluates 18 Phase 4 clinical trials in MTX-
resistant RA conducted between 2014 and 2024, summarizing their findings and implications for clinical practice.

Methods

This review was conducted in accordance with the PRISMA 2020 statement, and the search was last updated on
October 22, 2025. The ClinicalTrials.gov database was searched using the keyword “rheumatoid arthritis”. Predefined
eligibility screening restrictions were then applied to limit results to completed Phase 4 clinical trials conducted within
the past 10 years and enrolling adult populations. This approach yielded 3586 RA related clinical trial records.

Following screening based on study phase, completion status, and population characteristics, 52 completed Phase 4
clinical trials were assessed for eligibility. In total, 34 studies were excluded due to non-interventional design, lack of
available protocols or results, or insufficient relevance to therapeutic management in RA. A total of 18 Phase 4 clinical
trials met the inclusion criteria and were included in the final qualitative synthesis. The study selection process is
summarized in Figure 1 in accordance with PRISMA 2020 guidelines.

Inclusion Criteria

Studies were eligible for inclusion if they were registered as completed Phase 4 clinical trials on ClinicalTrials.gov,
conducted within the past 10 years, and enrolled adult or older adult participants aged 18 years or above with a diagnosis
of RA. Trials were required to involve an interventional treatment and to provide accessible study protocols or results.
Following identification, studies were reviewed for relevance to therapeutic management in RA based on trial descrip-
tions, intervention characteristics, and reported outcomes, with only those addressing clinical treatment strategies
retained for qualitative synthesis.

Exclusion Criteria

Studies were excluded if they were non-interventional or observational in design, classified as Phase 1-3 trials,
conducted exclusively in pediatric populations, or ongoing, withdrawn, or terminated without available results. Trials
lacking defined treatment interventions or insufficiently relevant to clinical management of RA were also excluded.
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Figure | PRISMA flow diagram illustrating the identification, screening, eligibility assessment, and inclusion of phase 4 clinical trials in rheumatoid arthritis, updated from
ClinicalTrials.gov as of 22/10/2025.

Data Extraction
Data extraction was performed directly from ClinicalTrials.gov records. The following information was collected: study

title, interventions, primary and secondary outcome measures, sample size, design, and patient age categories. Where
available, registry entries were cross checked with published articles to ensure accuracy and to provide supporting

evidence. In total, 18 studies fulfilled the inclusion criteria and were analyzed for this review.

Results
Eighteen Phase 4 clinical trials met the inclusion criteria and were analyzed for this review. These studies evaluated
a range of biologic, targeted synthetic, and adjunctive therapies addressing MTX-resistant rheumatoid arthritis, with
outcomes focusing on disease activity indices, biomarker profiles, imaging findings, and patient-reported measures. The
study selection process is summarized in Figure 1, and detailed characteristics of each trial are presented in Table 1.>'733

Across the 18 included Phase 4 studies, interventions were categorized into four major therapeutic classes: T-cell co-
stimulation modulators (abatacept, n = 3), JAK inhibitors (tofacitinib, n = 2), cytokine inhibitors (sarilumab and
tocilizumab, n = 2), and adjunctive or exploratory agents including glucocorticoids, Acthar Gel, TNF inhibitor
optimization, and novel pathway modulators such as ticagrelor and IL-7/IL-7R targeting (n = 11). Among biologic
and targeted DMARD trials, mean reductions in DAS-28 ranged from 1.6 to —2.8 points, with remission rates of 35-55%
at 24 weeks. Adjunctive corticosteroid and Acthar Gel studies demonstrated more modest DAS-28 improvements of
approximately 1.2 points, though variability in adverse-event profiles was greater. Collectively, these data underscore
consistent efficacy across mechanistically distinct therapies while highlighting the ongoing need to balance disease
control with safety in real-world Phase 4 settings.

Abatacept was evaluated in multiple trials addressing disease activity, biomarker signatures, and immune modulation.
Consistent reductions in CDAI and DAS-28 were reported, and biomarker-based approaches identified predictors of

therapeutic response.
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Table | Full Table of Clinical Trials on Rheumatoid Arthritis in Adults (2014-2024)

Surgery?®?

Study Title Intervention(s) Phase Primary Secondary Enrollment Age Design Study Type
Outcome Outcomes

Rheumatoid Arthritis Memory B Cells and AbataceptI7 Abatacept + DMARDs 4 CDAI DAS-28 CRP 25 Adult/Older Single group Exploratory/Mechanistic

Ticagrelor in Methotrexate-Resistant Rheumatoid Arthritis'® | Ticagrelor + MTX 4 DAS-28 Pain VAS 9 Adult/Older Non-randomized | Exploratory/Mechanistic

Musculoskeletal Ultrasound Assessment of Therapeutic Tofacitinib 4 PDUS MBDA 37 Adult/Older Single group Exploratory/Mechanistic

Response of Tofacitinib in Rheumatoid Arthritis Patients'”

Methotrexate Withdrawal Study of Tofacitinib Modified Tofacitinib + MTX 4 DAS-28 Remission 694 Adult/Older Randomized Optimized/Treat to Target

Release Formulation in Subjects with Rheumatoid Arthritis®

A Study to Evaluate Biomarkers to Predict Efficacy of Abatacept 4 ACR outcomes Biomarker 25 Adult/Older Single group Exploratory/Mechanistic

Abatacept in Rheumatoid Arthritis?' predictors

The Glucocorticoid Low-dose Outcome in Rheumatoid Prednisolone 4 DAS-28 Radiographic 451 Older Randomized Effectiveness/Safety

Arthritis Study®? progression

Effect of Sarilumab on Patient-reported Outcomes in Patients | Sarilumab + DMARDs 4 RAID HAQ-DI 84 Adult/Older Single group Effectiveness/Safety

with Active Rheumatoid Arthritis®

Safety and Effectiveness of Acthar Gel in Participants with Acthar Gel 4 Low disease S)C 259 Adult/Older Randomized Effectiveness/Safety

Rheumatoid Arthritis? activity

Study to Compare the Efficacy of Tocilizumab with or Tocilizumab £ MTX 4 DAS-28 Remission 314 Adult/Older Randomized Optimized/Treat to Target

Without Glucocorticoid Discontinuation in Rheumatoid

Arthritis Pa\rticipants24

Study to Assess Changes in the Immune Profile in Adults with | Abatacept vs Adalimumab 4 Immune markers | AEs 80 Adult/Older Randomized Exploratory/Mechanistic

Early Rheumatoid Arthritis®®

Standard Versus High Dose Inactivated Influenza Vaccine in Vaccine (HD vs SD) 4 Seroconversion Antibody titers 279 Adult/Older Randomized Effectiveness/Safety

RA26

Evaluation of the Optimal MTX Dose as an Add-on Therapy | Adalimumab + MTX 4 SDAI remission Remission 300 Adult/Older Randomized Optimized/Treat to Target

to Adalimumab for RA Patients in Japan, South Korea and

Taiwan?’

COBRA-SIim with or Without Fast Access to TNF Blockade | Etanercept * Leflunomide 4 DAS-28 AUC Responder rates 276 Adult/Older Randomized Optimized/Treat to Target

for Remission Induction in Early RAZ®

IL-7 and IL-7R Expression in RA Patients with Active vs Certolizumab pegol 4 IL-7/IL-7R Biomarkers 32 Adult/Older Non-randomized | Exploratory/Mechanistic

Inactive Disease Treated with DMARD or CIMZIA®

Treatments Against RA and Effect on FDG-PET/CT?® MTX, SSZ, HCQ 4 Vascular Aortic MDS 159 Adult/Older Randomized Exploratory/Mechanistic
inflammation

A Phase 4 Trial Assessing the Impact of Residual Inflammation | Adalimumab 4 Residual synovitis | Flare time 149 Adult/Older Randomized Optimized/Treat to Target

Detected Via Imaging Techniques, Drug Levels and Patient

Characteristics on the Outcome of Dose Tapering of

Adalimumab in Clinical Remission Rheumatoid Arthritis (RA)

Subjects3I

Nasal Spray Study in Sjogren’s Dry Eye Disease’ Varenicline nasal spray 4 Corneal staining Vision 39 Adult/Older Single group Effectiveness/Safety

Does Adding an Additional Numbing Medication Injection in | Nerve block + analgesics 4 Morphine Pain scores 60 Adult/Older Randomized Effectiveness/Safety

the Thigh Help with Pain Control After Knee Replacement equivalents

jeysyy
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Tofacitinib was tested in mechanistic and pivotal contexts, with ultrasound and biomarker studies demonstrating
reductions in synovitis, while the ORAL Shift trial confirmed that tofacitinib monotherapy following MTX withdrawal-
maintained remission rates comparable to combination therapy.

IL-6 inhibitors, including sarilumab and tocilizumab, showed robust efficacy in both clinical and patient-reported
outcomes. The GLORIA trial highlighted the effectiveness of low-dose prednisolone in reducing DAS-28 and slowing
radiographic progression, although safety concerns particularly infection risk and metabolic complications were noted.

Acthar Gel proved beneficial in refractory RA cases unresponsive to multiple biologic classes. TNF inhibitor
optimization studies, including adalimumab-based combination and structured treat to target protocols, reinforced the
importance of continued MTX co-therapy for achieving and maintaining remission in MTX-resistant disease.

Several Phase 4 trials evaluated optimization strategies for TNF inhibitors in patients with MTX resistant rheumatoid
arthritis. Rather than assessing novel biologic efficacy, these studies focused on treatment sequencing, combination
strategies, and remission maintenance. Trials involving adalimumab and structured treatment protocols, including treat to
target and COBRA Slim based approaches, demonstrated that continuation of MTX alongside TNF inhibition resulted in
superior disease control and more durable remission compared with TNF inhibitor monotherapy. These findings reinforce
the role of TNF inhibitors as effective therapeutic options in MTX-resistant disease when appropriately optimized and
combined with conventional DMARD therapy. Exploratory interventions such as ticagrelor and IL-7/IL-7R modulation
provided mechanistic insights into immune regulation and cardiovascular risk.

Imaging-based studies employing FDG-PET/CT and ultrasound revealed that persistent subclinical inflammation
correlated with delayed remission and increased vascular inflammation. Adjunctive investigations into influenza vaccina-
tion, ocular therapy in Sjogren’s-associated rheumatoid arthritis, and pain management broadened the evidence base for
comprehensive care strategies.

Safety and Adverse Events
Safety outcomes were reported across the included Phase 4 clinical trials, with adverse events generally consistent with the
known safety profiles of the evaluated therapies. Biologic and targeted synthetic DMARD trials most commonly reported
infections, gastrointestinal symptoms, and laboratory abnormalities as adverse events. IL-6 inhibitors and JAK inhibitors were
associated with higher rates of infections and laboratory related adverse events, including lipid and liver enzyme elevations,
while serious adverse events were infrequent. Low dose glucocorticoid therapy demonstrated an increased incidence of
infections and metabolic complications, particularly in older adult populations, as observed in the GLORIA trial. Acthar Gel
studies reported acceptable tolerability in refractory patients, although data were limited by small sample sizes. Overall, no
unexpected safety signals were identified, but variability in adverse event reporting across trials limited direct comparison.
Considerable heterogeneity was observed across trials, with sample sizes ranging from 9 to 694 participants. This
variability largely reflects differences in study objectives, ranging from mechanistic biomarker focused investigations to
large pragmatic effectiveness trials, and affects both statistical power and result interpretation.

Discussion
The collective evidence from these 18 Phase 4 clinical trials highlights the continued evolution of RA management beyond
MTX centered strategies toward biologic and targeted synthetic DMARD optimization. Abatacept consistently demon-
strated improvements in disease activity and functional outcomes, and biomarker based studies suggested potential
predictors of therapeutic response, supporting its role in personalized treatment approaches.** Tofacitinib further confirmed
its efficacy as an oral targeted therapy, with the ORAL Shift study showing that remission could be maintained following
MTX withdrawal in selected patients, reinforcing its flexibility in long-term disease control strategies.’® IL-6 inhibitors,
including sarilumab and tocilizumab, also showed robust clinical and patient-reported outcome improvements in MTX
inadequate responders, underscoring the importance of cytokine blockade as an alternative mechanism of action.>®’
Low dose glucocorticoids remain an important adjunctive therapy, particularly in older patients and those with high
inflammatory burden. The GLORIA trial demonstrated meaningful reductions in disease activity and slowed radiographic
progression with low dose prednisolone, although long term use was limited by safety concerns, including infections and
metabolic complications.'' Acthar Gel also showed clinical benefit in highly refractory RA populations who had failed
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multiple biologic therapies, supporting its role as a potential adjunctive option in selected cases.*® In parallel, Phase 4
TNF inhibitor optimization studies provided important real evidence that therapeutic failure in MTX resistant patients
often reflects suboptimal treatment strategies rather than true biologic inefficacy. Adalimumab based combination and
treat to target protocols demonstrated improved remission durability when TNF inhibitors were used alongside MTX,
reinforcing their continued relevance as cost effective and mechanistically established options when appropriately
optimized.*® Exploratory and mechanistic studies further expanded the therapeutic landscape by providing insight into
inflammatory pathways and comorbidity risk. Investigations involving ticagrelor highlighted the intersection between RA
inflammation and cardiovascular risk, while IL-7 and IL-7 receptor modulation studies offered early evidence supporting
immune-pathway stratification and future precision immunology approaches.'**® Imaging based trials using FDG-PET
/CT and power Doppler ultrasound demonstrated that persistent subclinical inflammation may contribute to delayed
remission and increased vascular inflammation, emphasizing the need for sensitive disease monitoring strategies beyond
conventional clinical indices.*' Beyond clinical and biomarker driven strategies, advances in biomaterials research have
introduced injectable hydrogel based therapeutic platforms for RA. Preclinical studies have demonstrated that locally
administered injectable hydrogels can enable sustained drug release, targeted modulation of synovial inflammation, and
reduced systemic exposure in experimental models of RA, thereby improving anti-inflammatory efficacy while mini-
mizing off target toxicity.*? Although these approaches remain investigational, they represent promising translational
strategies that may complement future precision and targeted treatment paradigms in RA.

Biomarker driven and imaging based approaches featured prominently in several Phase 4 trials and provide important
insight into emerging precision medicine strategies in RA. Elevated baseline inflammatory markers, including CRP, were
associated with greater clinical improvement following biologic and targeted synthetic DMARD therapy in multiple
trials, suggesting potential predictive value for treatment response.***® Imaging biomarkers, particularly power Doppler
ultrasound and FDG-PET/CT, demonstrated that persistent subclinical synovitis and vascular inflammation were asso-
ciated with delayed remission and increased cardiometabolic risk, highlighting their utility for monitoring disease activity
beyond conventional clinical indices.*' In addition, exploratory immune biomarkers involving the IL-7 and IL-7 receptor
pathway provided mechanistic insight into T-cell driven disease activity and may inform future patient stratification
strategies.*® Although these biomarker approaches are not yet fully integrated into routine clinical practice, Phase 4
evidence supports their potential role in refining therapeutic selection, monitoring response, and advancing individualized
treatment paradigms in MTX -resistant RA.

Vaccination and adjunctive treatment studies broadened the clinical context of RA management, emphasizing
infection prevention, symptom-directed supportive care, and management of extra articular manifestations. These
investigations highlight the importance of comprehensive treatment frameworks that extend beyond disease activity
control alone and address long-term patient well-being.

Safety considerations remain central to treatment selection in MTX-resistant RA, particularly in Phase 4 settings.
Across the included trials, adverse event profiles were largely consistent with known class-specific risks, allowing for
comparative assessment across therapeutic categories. JAK inhibitors and IL-6 inhibitors were most frequently associated
with infections and laboratory abnormalities, including lipid and hepatic enzyme elevations, whereas TNF inhibitors and
abatacept demonstrated comparatively stable long term safety profiles when used in combination with MTX. Importantly,
recent post marketing and randomized safety evaluations have raised concerns regarding increased cardiovascular and
malignancy risk associated with JAK inhibitors in selected high-risk populations, emphasizing the need for careful
patient selection and risk stratification.'® Low dose glucocorticoid therapy was also associated with increased infection
and metabolic risk in older adults, as demonstrated in the GLORIA trial.'" Although serious adverse events were
uncommon across most Phase 4 studies, heterogeneity in reporting practices and limited follow-up durations underscore
the importance of continued pharmacovigilance and individualized risk benefit assessment when selecting advanced
therapies.

Recent meta analyses and comparative evaluations reinforce these findings, demonstrating pooled DAS-28 reductions
ranging from approximately 1.8 to 2.5 points and remission rates of 40-55% among MTX inadequate responders treated
with biologic or targeted synthetic DMARDs.®* However, cost effectiveness studies highlight important distinctions
between biologic and targeted synthetic DMARDs. Analyses from European and North American healthcare models
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suggest that JAK and IL-6 inhibitors achieve comparable efficacy to TNF or T-cell targeted agents but at substantially
higher annual treatment costs. Conversely, abatacept and optimized TNF inhibitor regimens demonstrate greater cost-
utility, particularly in long term disease control. These findings emphasize the necessity of integrating pharmacoeco-
nomic and accessibility considerations into future RA management guidelines and policy frameworks. Variations in
healthcare infrastructure, reimbursement policies, and drug availability play a critical role in shaping real-world treatment
strategies for MTX-resistant RA. Although the included Phase 4 clinical trials did not provide region-specific cost or
access data, existing economic evidence highlights substantial differences in drug affordability and utilization patterns
across healthcare systems, particularly for advanced therapies where direct treatment costs continue to rise.** Analyses of
utilization and healthcare expenditures associated with JAK inhibitors further demonstrate how access to targeted
therapies may be influenced by payer policies, regulatory restrictions, and regional prescribing practices.*” In contrast,
treatment sequences involving TNF inhibitors and abatacept, especially with the increasing availability of biosimilars
have been associated with more favorable cost effectiveness profiles in multiple healthcare settings.*® These considera-
tions underscore the importance of integrating economic and regional factors into treatment decision making and
highlight the need for future studies to incorporate region specific effectiveness and cost analyses.

Overall, the findings from these Phase 4 clinical trials underscore a paradigm shift toward precision guided
immunomodulation in RA. Integration of clinical characteristics, biomarkers, imaging findings, safety profiles, and
economic considerations is essential to optimize treatment outcomes while minimizing adverse events. Future research
should prioritize long-term comparative effectiveness studies, robust safety surveillance, and biomarker driven treatment
algorithms to support individualized, value based care across diverse patient populations.

Limitations

This review was limited to registered Phase 4 trials, which may exclude unpublished data. Some exploratory studies were
small and non-randomized, limiting generalizability. Safety, cost effectiveness, and comparative biologic studies remain
insufficiently addressed, emphasizing the need for further large-scale research.

Conclusion

Phase 4 clinical evidence confirms that biologic and targeted synthetic DMARDs, including TNF inhibitors, abatacept,
JAK inhibitors, and IL-6 inhibitors, provide meaningful improvements in disease activity and remission rates among
MTX-resistant RA patients. In addition to newer targeted therapies, Phase 4 trials evaluating TNF inhibitor optimization
strategies highlight the continued clinical relevance of established biologics, particularly when used in combination with
MTX and within structured treat to target frameworks.

Adjunctive approaches, including low dose glucocorticoids and Acthar Gel, may offer additional benefit in selected
refractory populations but require careful safety monitoring. Evidence from biomarker driven and imaging-based studies
support the evolving role of precision medicine in refining therapeutic selection and disease monitoring. Safety considerations
remain central to treatment decision-making, particularly in light of class specific risks associated with advanced therapies.

Collectively, these findings support a transition from a purely MTX-centered approach toward a more individualized,
evidence driven treatment paradigm that integrates established biologics, novel targeted agents, safety profiling, and
patient-specific factors. Future research should prioritize long-term comparative effectiveness studies, pharmacoeconomic
evaluations, and biomarker guided strategies to optimize outcomes and support sustainable, value-based care in RA.
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AEs, Adverse Events; CDAI, Clinical Disease Activity Index; CRP, C-Reactive Protein; DAS-28, Disease Activity
Score-28 Joints; DMARDs, Disease-Modifying Antirtheumatic Drugs; FDG-PET/CT, Fluorodeoxyglucose Positron
Emission Tomography/Computed Tomography; HAQ-DI, Health Assessment Questionnaire-Disability Index; HCQ,
Hydroxychloroquine; HD vs SD, High-Dose versus Standard-Dose; IL-7/IL-7R, Interleukin-7/Interleukin-7 Receptor;
MBDA, Multi-Biomarker Disease Activity Score; MDS, Mean Density Score; MTX, Methotrexate; PDUS, Power
Doppler Ultrasound; RAID, Rheumatoid Arthritis Impact of Disease Score; SDAI, Simple Disease Activity Index;
SJC, Swollen Joint Count; SSZ, Sulfasalazine; VAS, Visual Analog Scale.
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