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3. My tale begins in the 90s when two schools of thought were facing about RA pathogenesis. It was really terrific. I was there with Gabriel Panays and I gave my little contribute to build this pyramid: the T cell centric hypothesis. Accordingly, an unknow antigen, we could say now a citrullinated arginine residue, would trigger a CD4 T cell driven autoimmune response. On the west side of London, Maini believed that T cell were simple bystanders in the joint, but a dysregulation of cytokine response, driven by TNF, was the cause of RA synovitis.

4. The discovery of ACPA and the tight intertwining with shared epitope and smoking has been the most important insight in RA pathogenesis.

5. Citrulline has high affinity with HLADRB1-0401, and the combination of anti-CCP antibodies and HLADRB1 is the strongest risk to develop RA. Indeed, people with ant-CCP had an OR of 16, those with shared epitope had 2.4, but patients with both had 67 OR to develop RA

6.  This is one the first study showing that ACPA are synthetized years before RA, and their levels increase while the onset of disease is approaching.

7. We have learned that some people can carry ACPA without developing the disease and so we may speculate that not all the ACPA can be pathogenic. This is the structure of IgG. Like all IgG, ACPA-IgG are glycoproteins that harbour N-linked glycans in the Fc-region located at Asn297. Remarkably, approximately 90% of ACPA-IgG molecules in sera from RA patients are also abundantly glycosylated within their variable domain (V-domain).

8. This study investigated the level n-linked glycosylation in the Variable domain of IgG ACPA in patients with established RA and in healthy ACPA+ first degree-relatives. The percentage of IgG ACPA V-domain glycosylation was significantly higher in RA patients than in unaffected first degree-relatives. Furthermore, among first degree-relatives who transitioned to RA had significantly higher V-domain glycosylation than those who did not. Nevertheless, the hazard of transitioning to RA was significantly higher in FDR with IgG ACPA V-domain glycosylation levels above the 58.5% median. These patients showed also a shorter time-to-onset of RA.

9. The next study echoes the previous findings. Somatic hypermutation of ACPA, which results in the glycosylation of V-domain glycans, occurs already years before symptom onset in individuals that will develop RA later. Moreover, there is evidence that HLA-SE alleles associate with ACPA-IgG V-domain glycosylation in the pre-disease phase increasing the odds to develop ACPA-positive RA.

10. We all know that ACPA are a poor prognostic factor and predict the progression of joint damage.

11. We also know that ACPA can promote osteoclast differentiation and activation regardless of inflammation. Here 15 ACPA positive and 15 ACPA negative (n=15) donors underwent micro TC scan of MCF joints. ACPA positive patients with arthralgia but without sign of synovitis, had a significant reduction in cortical thickness and an increase in cortical fenestrations, which is a pre-erosion lesion.

12. Based on these premises, we can identify different phase of RA: immunological pre-clinical, early, and overt RA.

13. This is the cartoon of RA pathogenesis I present to my student that I built in the last ten years by adding cell by cell and molecular pathways. In this model ACPA plays a pivotal role

14. The question is: what is new ?. The synovial pathotypes

15. There is a large body of evidence that immune-histopathology of synovial membrane from patients with RA shows t3 histotypes: the Lympho-mieloid (enriched by T cells, B cells and plasmacells producing Abs, the Paucimmune with prevalent Type2 macrophages (while the T-B cells immune response is lacking), and the Diffuse myeloid in between. For the purpose of my speech I am not interested in the protocol of this study. But I mean to say that the Lympho-mieloid pattern should be associated to seropositive RA and the Paucimmune to the seronegative RA.

16. Indeed, the lympho-myeloid pathotype had the highest levels of ESR, CRP, ACPA titre, SJC and DAS28-ESR, worse erosive, PWD score at US, but the pauci-immune group had the lowest levels of ESR, CRP, RF and ACPA positivity, and US scores despite the presence of active disease, with high DAS28, high swollen joint counts, as well as synovitis by US

17. Now, my personal intriguing riddle is: IS SERONEGATIVE RA AN AUTOIMMNE DISEASE ?

18. The pure immunologists, making a leap of faith,  claim: seronegative RA will be seronegative till the specific Ab will be identified

19. But the search of new RA specific Abs has failed and there is no gain in reducing the percentage of seronegative, that commonly is roughly 25-30%. In this large cohort anti-CarP abs had not additional value as compared to RF and ACPA

20. Likewise, this novel antibody (Hasselt University) allowed only a slight reduction of the serological gap in RA patients from 38% to 29%.

21. Furthermore, several clues from the clinical trials and from the real-world support that RA patients with serum autoantibodies have better outcomes when treated with B cell depleting drugs. I guess: if seronegative RA should carry some unknow autoantibody, the clinical response to rituximab would be the same.

22. Yet, drugs down-regulating the plasmacells activation by modulating T-B cells interactions should be equally effective in seronegative and seropositive RA patients, either. But this not the case of abatacept, whose retention rate is definitely low in seronegative RA.

23. On the other hand, targeting TNF does not show significant difference in terms of retention rate between seronegative and seropositive RA. In this case, golimumab.

24. These are personal data on 400 seropositive RA and 80 seronegative RA on biologics. The latter had more severe disability and had more prior biologic treatments.

25. [bookmark: _GoBack]This is the usual Kaplan-Meier analysis showing a significantly higher 5 years drug persistence in seropositive (72 %) than in seronegative (59%) RA patients. CoX-regression model showed that seronegativity and high HAQ were independent predictors of drug discontinuation.

26. Stratifying the patients according to mechanism of action, we saw a significant difference between seropositive and seronegative RA in abatacept, as expected, but not in TNF blockers or anti-IL6 drug.

27. More interestingly, if we consider separately seropositive and seronegative patients, anti-TNF had the lowest drug persistence in seropositive RA, but in seronegative RA the worst was abatacept, the best was tocilizumab and TNF blockers were in between.

28. These findings are consistent with this study showing that among 187 patients with early arthritis, those ACPA-negative had significantly higher intra-CD4 T cell levels of IL6 and activated STAT3. Therefore, IL-6-driven STAT3 activation is relevant to the pathogenesis of both serotypes, but its relative importance in ACPA-negative disease may be greater.

29. My perception is that beside the classic autoimmune RA, in which whatever autoantibody is discovered it always drops into the same disease, a non-autoimmune RA-like polyarthritis really exists.

30. Going back to London, I do believe that both Panayi and Maini were right. The first described the autoimmune RA and Maine the seronegative RA.
