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Abstract
Background: Nearly 1.6 million Americans are diagnosed with Rheumatoid Arthritis 
(RA). 90% of patients with a diagnosis of RA have been prescribed a Tumor Necrosis 
Factor-ɑ Inhibitor (TNFi) or Targeted Synthetic Disease-Modifying Antirheumatic 
Drug (b/tsDMARD) as their first biologic, despite up to 70% ineffectiveness. Artificial 
intelligence tools can be used in the field of Rheumatology to predict inadequate 
response to TNFi therapies.

Methods: This literature review analyzed the usefulness of Artificial Intelligence (AI) 
tools for patients with an RA diagnosis to determine if patients can benefit from an 
AI predictive tool to predict non-response to RA therapies. A total of 21 articles were 
thoroughly examined and included in this review.

Results: AI tools can confirm which patients are non-responders to certain treatments. 
Results from this literature review support targeted therapy treatment selection in treat-
to-target management strategies.

Conclusion: An AI tool can correctly predict which RA patients would likely fail to achieve 
a response to TNFi therapies and other therapies for RA post-treatment initiation. An 
AI tool halts the progression of RA in patients and helps inform doctors of the best 
treatment routes.
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Introduction
Rheumatoid Arthritis (RA) is a chronic inflammatory disorder affecting 

the joints [1,2]. Joint inflammation in RA can lead to bone erosion and 
joint deformity over time [1]. In newly diagnosed RA patients, nearly 90% 
are prescribed a Tumor Necrosis Factor-Alpha Inhibitor (TNFi) as their 
first biologic or Targeted Synthetic Disease-Modifying Antirheumatic 
Drug (b/tsDMARD) [3]. However, TNFi therapy fails in approximately 70% 
of patients with RA [3]. Most patients do not respond to csDMARDs plus 
methotrexate, which is the first line of therapy. The American College of 
Rheumatology (ACR) has a 50% response rate for methotrexate. A second-
line therapy, such as TNFi, is often needed for patients on methotrexate 
[3-8]. This shows how rheumatologists face difficulties in determining 
the best treatment for each patient, based on their unique biology and 
predicting non-responders to therapies. Thus, precision tools are needed 
to identify non-responders to RA therapies and inform physician decision-
making.

An artificial intelligence tool has been shown to accurately predict 
non-response to TNFi therapies in RA patients and is intended for use 
before starting, while switching, or before changing the dose of a patient’s 

TNFi treatment [1-10]. Artificial Intelligence (AI) tools integrate gene 
expression and clinical features to predict the likelihood that a patient with 
RA will show non-response to TNFi therapy [10]. Integrating AI tools into 
clinical workflows improved patient outcomes, reduced patient burden, 
and showed a decline in disease progression [11-17]. Identifying likely 
inadequate responders to TNFi therapies has the potential to reduce time 
spent on trial-and-error approaches for treatment selection. In a treat-to-
target management approach, early assessment is critical for success; 
thus, AI validation outcomes at time points before 6 months are needed. 

Minimal response to treatment at 3 months is indicative of poor 
treatment response targets at later time points [6, 7]. Evaluation at the 
3-month time point allows patients to change targeted therapy sooner
if needed. This study evaluated the efficacy of AI tools to identify non-
responders to TNFi therapy at 3 months to better inform physicians of 
treatment direction in clinical practice. Treatment can be re-directed 
sooner, and new targeted treatment can be started if a patient is an identified 
non-responder to TNFi therapy at 3 months. In a treat-to-target strategy, 
assessment at 3 months after treatment initiation is recommended to 
evaluate treatment response and adjust as needed; therefore, validation of 
AI tools at 3 months is warranted. This review shows the efficacy of early 
time points in data selection and how this can influence patient prognosis. 
AI tools have the potential to be the new standard of care in rheumatology 
for the treatment of patients with RA. 

Methods
A total of 40 articles were analysed and 21 articles were chosen to 

consider in this review paper. 19 articles were excluded from this review 
because of repetition. The importance of analysing literature with a wide 
range of demographics was upheld in this review.

Results
This review found that AI tools have the potential to be the new 

standard of care in rheumatology for the treatment of patients with RA. AI 
tools can confirm which patients are non-responders to certain treatments. 
Results support targeted therapy treatment selection in treat-to-target 
management strategies.

Discussion
This review showed that AI tools can successfully predict non-

response to TNFi therapy based on the literature analyzed. Results could 
assist rheumatologists in selecting personalized treatment plans for RA 
patients [10]. AI tools can investigate gene expression data alongside 
clinical features to precisely identify biologic-naive and TNFi-exposed 
patients who are likely to be non-responders to TNFi therapy [10]. AI can 
be used to inform physicians of treatment selection before initial therapy 
begins as well as 3 months and 6 months after TNFi therapy has begun 
[3]. Early identification of non-responders at 3 months could inform 
physicians’ consideration of a second-line therapy or medication dose 
adjustment. 

At least 50% of patients do not respond to TNFi therapies. An AI tool 
could determine the best-individualized therapies for patients which could 
increase remission rates or help achieve treat-to-target goals of low 
disease activity. Results received before treatment initiation could support 
the appropriate medication selection in treat-to-target management 
strategies. Current clinical guidelines for the treatment of RA lack direction 
towards specific biological or targeted medication classes and suggest a 
need for predictive tests such as AI tests. Response rates for individual 
therapies are low, and thus there is no recommendation for one treatment 
over another [1-10]. Since RA is a progressive disease that needs early, 
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effective intervention to prevent irreversible joint damage, there is a need 
to find the most effective treatment as soon as possible. AI test results can 
help rheumatologists and their patients make the best treatment decisions 
earlier and more confidently. Data from this study were consistent with 
results found in patients who were b/tsDMARD naïve at the time of patient 
testing with AI. AI results received before treatment can support targeted 
therapy treatment selection in treat-to-target management strategies. 
Decisive individualized treatment plans increase rates of remission 
and help patients reach treat-to-target goals of low disease activity or 
remission earlier [11, 12].

AI integration into clinical workflows has been shown to improve patient 
outcomes, reduce patient burden, and show strong potential for a decline in 
disease progression at 6 months. This study provides further validation of 
the performance of AI tools among a new cohort of targeted therapy-naïve 
RA patients. Now, the diagnostic test can be used at an earlier time point in 
a patient’s treatment journey and help them reach their goals even sooner. 
This study concludes, based on the literature evaluated, that AI tools can 
correctly predict the patients with RA that will fail to achieve response 
to TNFi therapies at 3 months post-treatment initiation, indicating non-
response to targeted therapies [5, 6, 8]. AI results can support targeted 

therapy treatment selection in treat-to-target management approaches 3 
months into therapy initiation. It is important to consider all demographics 
in AI-targeted therapy treatment. Manufacturers of AI instruments should 
conduct clinical trials in hospitals with a range of subjects from diverse 
backgrounds. This will ensure high clinical utility and validity across 
all races, genders, and ethnicities. This review specifically considered 
research of high regard to a wide range of demographics and encourages 
sites to pay close attention to demographics in underlying rheumatology 
research shown in (Figures 1 and 2).

AI tools have the potential to be the new standard of care in 
rheumatology for the treatment of patients with RA.
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Conclusion
An AI tool can correctly predict which RA patients would likely fail 

to achieve a response to TNFi therapies and other therapies for RA post-

Figure 1. Ideal study design plan recommendation for AI products in Rheumatology.

Figure 2. The principle of the treat-to-target concept. A routine treatment plan after a patient is newly diagnosed with RA involves several steps, including 
identification of the target, initiation of therapeutic steps to achieve the target, assessment of whether the target has been achieved after a suitable 
interval, and, if not, adjustment of the treatment.
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treatment initiation. An AI tool halts the progression of RA in patients and 
helps inform doctors of the best treatment routes.
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