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Περίγραμμα ομιλίας 

• Παράγοντες κινδύνου  (risk factors) για την εμφάνιση της νόσου

• Κλασσικοί  παράγοντες κακής έκβασης της νόσου (poor prognostic factors) 
όπως τους γνωρίζουμε μέχρι σήμερα από τυχαιοποιημένες μελέτες, 
κατευθυντήριες οδηγίες και κοορτές ασθενών.

• Νέα εργαλεία κατηγοριοποίησης νόσου-ασθενών και εκτίμησης κινδύνου 
κακής έκβασης , υποτροπών και βέλτιστων θεραπευτικών επιλογών 

1. Disease multi-trajectories

2. Molecular portraits and genomics/transcriptomics/RNA-sequencing 

3. Artificial intelligence and deep machine learning



Παράγοντες κινδύνου  (risk factors) για την εμφάνιση της νόσου

Sex

• Approximately two-thirds of individuals who develop RA are women . The 
cumulative risk of developing RA in adult population has been estimated at 3.6% for 
women and 1.7% for men

Family History of RA

• There is an increased prevalence of RA in those families with an 40–50% risk for 
seropositive RA, being strongest in first-degree relatives (FDRs)

Auto-Antibodies

• The presence of different auto-Abs in serum can be detected years before RA 
disease onset . Several longitudinal studies have linked the presence of ACPA to the 
onset of clinical arthritis

Novella-Navarro et al. Risk Factors for RA Development. Frontiers in Medicine 2021



Novella-Navarro et al. Risk Factors for RA Development. Frontiers in Medicine 2021



Παράγοντες κινδύνου  (risk factors) για την εμφάνιση της νόσου

Smoking
• Smoking is the most important environmental risk factor for RA development. The

association between smoking and RA presents an OR > 2, and smoking is estimated
to account for approximately 20–30% of the environmental risk for RA

Periodontal Disease

• Periodontitis (PD), is a disease that is more frequent in subjects with RA than in
healthy populations and P. gingivalis is the main causative agent of PD. It is the only
bacterium known expressing peptidyl arginine deiminase (PAD) enzyme necessary
for protein citrullination

Silica/Dust Inhalation

• Multiple studies have demonstrated an association between exposure to
occupational silica/dust and RA, mainly in ACPA positive RA .

1.Novella-Navarro et al. Risk Factors for RA Development. Frontiers in Medicine 2021
2.JM Kroese et al. Oral microbiome in early RA . Arthritis and Rheumatology 2021



Clinical Application 

Modification of RA risk-
related behaviours

Sparks JA,  et al. Personalized risk estimator for rheumatoid arthritis 
(PRE-RA) family study .Contemp Clin Trials. 2014

Sparks JA, et al. Arthritis Care Res (Hoboken). 2018

Modifiable
Cigarette smoking Strong evidence supports an association of 

smoking with RA development . After 
twenty years of smoking cessation, RA risk 
returns to the risk of a non-smoker, 
suggesting modifiability 

Overweight/obesity Increased body mass index, inflammation, 
and RA are linked by a variety of 
mechanisms, including adipokines and 
chemokines .Several studies associate 
overweight and obesity with RA 
development 

Low fish intake Oily fish intake has a protective effect for 
RA, perhaps due to omega-3 
polyunsaturated fatty acids 

Periodontitis Periodontal disease has been consistently 
associated with RA . Porphyromonas
gingivalis, a bacterium that causes 
periodontitis, may mediate citrullination of 
peptides that leads to the development of 
RA-related autoimmunity 



Clinical Application 

Close follow-up and 
serology profile of 
patients with suspected 
inflammatory arthralgia 

Use of more advanced 
imaging techniques 
(MRI+U/S) for selected 
patients 





Ultrasound

• US-defined synovial thickening

• power Doppler signal                             predictive value for inflammatory arthritis

• tenosynovitis                                               

• bone erosion

Important considerations 

1. The subclinical inflammation detectable by US might be a late feature in the development of 
inflammatory arthritis. 

2. The narrow window between the detection of US abnormalities and clinical arthritis might not allow 
any meaningful intervention 

3. Lastly, it is also not clear which and how many joints need to be imaged for optimum predictive 
accuracy. 

Ho So et al. Rheumatology and Immunology Research 2021



MRI

• Synovitis

• Tenosynovitis                                   could predict the development of inflammatory arthritis. 

• Bone marrow oedema 

• Due to the relatively long scanning time and limited access the use of MRI is generally 
recommended only in difficult patient cases at least for the management of early arthritis.

Ho So et al. Rheumatology and Immunology Research 2021







RA complexity and heterogeneity 

• Pre RA

• Seronerative versus Seropositive

• Early versus established

• Erosive versus non erosive

• With or without extraarticular manifestations 

• Difficult to treat RA

• NIRRA versus PIRRA



Prognostic factors 

• Prognostic factors are used for RA diagnosis, treatment decisions, and prognosis of 
disease severity. So far, there is no uniform definition of poor prognostic factors.

• Prognostic factors are used as inclusion criteria in randomized controlled trials. 
They are defined heterogeneously and the relevance of a single or combined 
presence of poor prognostic factors remains unclear.

• Factors that are used predominantly for treatment decisions are:

1. high disease activity

2. early presence of erosions 

3. autoantibody positivity

4. extraarticular disease

5. functional decline (HAQ score) 

Albrecht and Zink Arthritis Research & Therapy (2017) 









14 studies were prioritized, because they specifically analysed patients with moderate RA.

9 studies reported radiographic progression outcomes for 3241 patients

3 studies reported disease activity progression for 1516 patients, and two studies reported other
relevant outcomes for 2094 patients.





Disease multi-trajectories

• Response criteria based on current versus previous scores irrespective of which 
composite score or response criteria are used they only give a snapshot of patients’ 
health at a specific time-point as they lack the time component. 

• Longitudinal approach that identifies subgroups of patients while capturing their 
evolution across several clinical outcomes simultaneously (multi-trajectories).

• Identifying subgroups of patients with similar progression is essential for 
understanding what hinders improvement. 

• It is essential to identify such subgroups in order to find prediction factors of disease 
evolution or for treatment response 



Disease activity trajectories

M Leu Agelii et al. Scand J Rheumatol 2021

Method:  early-RA cohort BARFOT (n = 2829) was used to identify 24 month post-diagnosis 
simultaneous trajectories of 28-joint Disease Activity Score and its components. 

For validation, the  early-RA-TIRA-2 cohort (newer), (n = 504) was used.  

Results: Three multi-trajectories were identified
✓39.6% of the patients in the lowest 
✓18.9% in the highest (worst) trajectory. 

Patients in the worst trajectory had on average eight tender and six swollen joints after 24 
months. 

Radiographic changes at 24 and 60 months were significantly increased from the lowest to 
the highest trajectory.



Disease activity trajectories

BARFOT cohort (n = 2838) TIRA-2 cohort (n = 504)

M Leu Agelii et al. Scand J Rheumatol 2021

Conclusion: Multi-trajectories constitute a powerful tool for identifying subgroups of RA 
patients and could be used in future studies searching for predictive biomarkers for 
disease progression. 

Estimated trajectories are shown as thick lines with surrounding 95% confidence bands (thin lines). Mean statistics 
are shown as dashed lines.



Dana E, et al. NEJM  July 16, 2020

• a clinical and technical protocol for repeated home collection of blood (fingerstick collection 
of three drops)  of blood at home in patients with rheumatoid arthritis to allow for longitudinal 
RNA sequencing (RNA-seq).

• Specimens were obtained during eight flares over a period of 4 years in index patient, as well 
as from 235 time points during flares in three additional patients. 

• Identification  of transcripts that were differentially expressed before flares and compared 
these with data from synovial single cell RNA-seq.



Dana E, et al. NEJM  July 16, 2020



Dana E, et al. NEJM  July 16, 2020

Longitudinal genomic analysis of
rheumatoid arthritis flares revealed
PRIME( pre-inflammatory mesenchymal
cells ) in the blood during the period
before a flare and suggested a model in
which these cells become activated by B
cells in the weeks before a flare and
subsequently migrate out of the blood
into the synovium.



Clinical application 

• it may become possible to intervene to prevent clinical flares when the
changes associated with flare immunopathogenesis are detected and before
clinical symptoms emerge.

But

• since a small number of patients were studied and medications were not
considered, and it remains likely that distinct cellular and molecular
mechanisms are at play in different subpopulations of patients with
rheumatoid arthritis









Artificial Intelligence and DML 

Maria Hugle et al. Rheumatology Advances in Practice 2020



Συμπεράσματα 

• Δυστυχώς πάρα την σημαντική πρόοδο στην κατανόηση και στην θεραπεία
της Ρευματοειδούς Αρθρίτιδας δεν έχουμε αξιόπιστους προγνωστικούς
δείκτες έκβασης και ανταπόκρισης στην θεραπεία.

• Παρά τα εντυπωσιακά ευρήματα από τις γονιδιακές μελέτες, τις βιοψίες
αρθρικού υμένα αλλά και την χρήση τεχνητής νοημοσύνης λείπουν εκείνοι
οι βιοδείκτες που θα είναι εύκολα διαθέσιμοι στον κλινικό ιατρό
προκειμένου να γνωρίζει την έκβαση των ασθενών αλλά και την βέλτιστη
θεραπευτική επιλογή


