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WHERE AI COULD HELP : FROM DATA TO TREATMENT DECISION0303

AI identifies a unique
“immune signature” for
each patient known as
“immune fingerprint 

0404

Rheumatoid arthritis treatment is still largely trial-and-error : AI powered
immune profiling could help identify the right treatment for the right patient

FROM TREATMENT RESISTANCE TO PRECISION
MEDICINE IN RHEUMATOID ARTHRITIS

KEY FACTS :

30-40% patients never achieve remission on current
regimes 

Treatment failure isn’t always due to active
inflammation 

Conventional biomarkers e.g. RF, anti CCP can’t
predict which drug will work

 

WHY PATIENTS RESPOND DIFFERENTLY :
Different immune pathways : One
patient’s disease may be driven strongly
by TNF, while another’s may involve
other inflammatory pathways 

Genomics
Proteomics
Immune cells
Clinical data e.g.
imaging 
Treatment history &
outcomes
Behavioural data e.g.
mental health

Algorithm memorises
complex patterns across
thousands of features that
humans take longer to
detect

Example : Machine
Learning, Neural
Networks 

LikeIy Responder
= Higher chance of benefit
with Drug A

Likely Non - Responder
= Consider alternative
Drug B or C

PATIENT DATA PREDICTED RESPONSE

THREE PRIORITIES FOR CLINICAL TRANSLATION

0.92 AUC  
“ML reported for
prediction of
infliximab
response”

AI powered immune profiling shows potential
to improve treatment prediction in RA, but
clinical translation requires robust validation,
integrated data in real world implementation 

Better, earlier
decisions =
improved
outcomes 

METHOTREXATE

BIOLOGIC DMARDS

OTHER BIOLOGICS /
JAK INHIBITORS

TNF inhibitors commonly used first
Primary non-response can occur
Response can be lost over time

Standard first-DMARD
Some patients have inadequate
responses due to intolerance / toxic
which limits treatment 

Alternative mechanisms are
targeted 
Further switching may be required 
Safety profile can constrain choice 

Non-inflammatory factors : Pain,
comorbidties and adherence can
affect apparent treatment response

Gene expression : Molecular
differences may influence disease
biology and treatment response 

Disease differences : Duration,
severity and previous treatments
can differ between patients
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VALIDATE : Prove it works in real patients via clinical trials,
larger diverse cohorts & link predictions to treatment
response 

INTERGRATE : Build a complete patient profile by
combining data including non - inflammatory factors

IMPLEMENT : Make it useable in clinical routine with
explainable predictions & addressing cost / regulation

1. https://pubmed.ncbi.nlm.nih.gov/40580343/, 2. https://www.nature.com/articles/s41584-026-01354-w, 3. https://pubmed.ncbi.nlm.nih.gov/30831253/, 4. https://www.nature.com/articles/s41467-025-60987-9, 5. https://onlinelibrary.wiley.com/doi/full/10.1002/rai2.12171, 6. https://ard.bmj.com/article/S0003-4967(26)00075-0/fullte
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