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΢ύγκροσζη ζσμθερόνηων 

• Δθπαηδεσηηθές-ερεσλεηηθές-ζσκβοσιεσηηθές επητορεγήζεης ηελ ηειεσηαία δηεηία: 

     MSD, Abbvie, BMS, Novartis, UCB, Roche, Celgene, Janssen, Aenorasi 

• Ακοηβή γηα ηελ παροσζίαζε από ηελ Pfizer  

“Για όλα ηα θαπμακεςηικά πποφόνηα πος αναθέπονηαι παπακαλείζθε να ζςμβοςλεύεζηε ηιρ εγκεκπιμένερ 

Πεπιλήτειρ Χαπακηηπιζηικών ηυν Πποφόνηυν‟‟. 

 

„‟Η Pfizer έσει ελέγξει ηο πεπιεσόμενο ώζηε να ανηαποκπίνεηαι ζηιρ ειδικέρ πποδιαγπαθέρ ηηρ αλλά δεν έσει 

επιβεβαιώζει όηι οι βιβλιογπαθικέρ παπαπομπέρ έσοςν παπαηεθεί οπθά.” 



Algorithm of RA management based on EULAR updated recommendations 

Smolen J, et al. EULAR recommendations for the management of 
rheumatoid arthritis with synthetic and biological disease-modifying 
antirheumatic drugs: 2019 update. Αnn Rheum Dis 2020 

 



Algorithm of RA management based on EULAR updated recommendations 



Γεν ανηαποκρίνονηαι όλοι οι αζθενείς ζηην θεραπεία 

• Σηελ ΜΤΦ ~ 50% ηφλ αζζελώλ 

 

 

• Σηοσς TNFi  

 

     ~ ACR20 60%, ACR50 40%, ACR70 20% 

     ~ Γεσηερογελής αποηστία ~ 50%  



Cytokine receptor superfamilies 

Cytokine  

receptor (I, II) 
TNF 

receptor 

Toll, IL-1  

receptor 
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receptor 
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• >200 “cytokines” in the human genome: interferons, interleukins, cytokines, 

growth factors, colony stimulating factors, hormones, etc 

• only Type I/II 

• critical for host defense, immunoregulation 

• major drivers of autoimmunity 

O’Shea JJ and Gadina M.  Nature Reviews Rheumatology  2019 

Gadina et al. Rheumatology 2019 

Gadina et al. J Leukoc Biol. 2018 

Schwartz et al. Nat Rev Drug Discov. 2017  



Signaling by Cytokines, Interleukins,  Interferons, Colony stimulating factors 

Discovery of Jaks 

 
• Screening libraries for kinases 

 
• reconstitution of IFN-resistant cell  lines 
                                                                

                                                                    Velazquez et al Cell 1992 

 
• Conserved flies to mammals 

 
• Mutagenized cell lines established criticality 

 
• In vivo? 

O’Shea JJ and Gadina M.  Nature Reviews Rheumatology  2019 

Gadina et al. Rheumatology 2019 

Gadina et al. J Leukoc Biol. 2018 

Schwartz et al. Nat Rev Drug Discov. 2017  



Jak1 Jak3 

Jak3-SCID 

IL-2, 4, 7, 9, 15, 21 

X-SCID 

Jaks essential for Type I/II cytokine  signaling –  genetic evidence 

• First “knockout” in JAK – S TAT pathway  

• Human primary immunodeficiency 

 

Macchi P et al, Nature, 1995 

Russell et al, Science 1995 



JAKs work in pairs 

Winthrop KL. Nat Rev Rheumatol. 2017 



4 JAKs and 57 cytokines 

O’Shea JJ and Gadina M.  Nature Reviews Rheumatology  2019 

Gadina et al. Rheumatology 2019 

Gadina et al. J Leukoc Biol. 2018 

Schwartz et al. Nat Rev Drug Discov. 2017  





ATP bound to JAK3 

Paul Changelian 

Mark Flanagan 

Tofacitinib: ATP Competitive Inhibitor 

Jiang JK et al. J Med Chem. 2008 



Tofacitinib bound to JAK3 

Hinge 

Tofacitinib: ATP Competitive Inhibitor 

Jiang JK et al. J Med Chem. 2008 



Tofacitinib: ATP Competitive Inhibitor 

Jiang JK et al. J Med Chem. 2008 



Jakinibs 

Baricitib (RA) 

Upa (RA) 

 

Figlotinib (RA) 

Tofacitinb (RA, PsA, UC) 

 

O’Shea JJ and Gadina M. Nature Reviews Rheumatology   2019 



Selectivity –  in vitro kinase assays 

Jak1 IC50 nM/Jakx IC50 nM 

0 5 6 

Decernotinib  

Filgotinib  

Peficitinib  

Baricitinib  

Ruxolitinib  

Tofacitinib 

1 2 3 4 

TYK2 JAK3 JAK2 JAK1 

Adapted from Winthrop NRR  2017; Clark et al, J Med Chem 2014 



Tofacitinib 

• Jak 1, Jak 3, Jak 2 inhibitor 

 

• Approved for RA, PsA, UC 

 

• Dose for RA , PsA 5mg BID 

 

• Dose for U C 10mg bid for 8 weeks, taper if  possible 

 

• >80,000 pt-yrs experience 
         Kivitz et al Semin Arthritis Rheum  2017 

 

SmPC Xeljanz  9/2020 



1. Fleischmann et al. N Engl J Med 2012 2. Kremer et al. Ann Intern Med 2013 3. van der Heijde et al. Arth Rheum 2013 4. van Vollenhoven et al. N Engl J Med 2012  

5. Fleischmann R et al. Lancet 2017 6. Burmester et al. Lancet 2013 



Monotherapy with tofacitinib, as compared with methotrexate monotherapy  

in naïve RA patients (ORAL Start) 

Lee et al  NJM 2014 



Rapid Effects of tofacitinib monotherapy on PROs 

 in a phase 3 RCT of RA pts with inadequate responses to DMARDs 

ORAL Solo – 611 pts 

Adapted from Strand et al. Arthritis Research & Therapy 2015 



Jakinibs and Cytokines in Pain and Itch: Neural Immune Crosstalk 



• Infection – equivalent to biologics, including serious and  opportunistic  

infections 
 

• Including: TB, nontuberculous mycobacteria, Candida, Pneumocystis jirovecii,  

Cryptococcus, toxoplasmosis 

 

• Viral infection 

• Herpes zoster – more common than biologics 

• 1.5 to 2 fold higher; more common in Asian populations 

• Related to IFNα  antagonism? 

• VZV reactivation also seen with Sifalimumab in S L E 

• Small number of CMV infections 

Winthrop KL et al Nat Rev Rheum 2017 

Kivotz A. et al Sem  Arthr Rheum 2018 

Ανεπιθύμηηες ενέργειες  Jakinibs 



• Cytopenias: anemia, leukopenia, neutropenia 

• Jak2 inhibition? IL-6?  

• DVT –  Drug vs Class effect? Mechanism? 

                                 Yun et al Abstr 824 ACR 2018  

                            Desai et al Abstr L09, ACR 2018 

• Increased lipids 

• Significance for CV disease? HDL may also be increased 

                                                                  Taylor et al ARD 2018 

• GI perforation 

• Efficacious in IBD (?) 

• Increased transaminases 

• Increased CPK 

• Increased creatinine 

• Decreased creatinine clearance, no long term renal impairment 

• Malignancy – no evidence of increased risk at this time 

Ανεπιθύμηηες ενέργειες  Jakinibs 

Winthrop KL et al Nat Rev Rheum 2017 

Kivotz A. et al Sem  Arthr Rheum 2018 



AEs of special interest

(Overall tofacitinib population—phase 123 LTE)1,2
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Incidence rate for AEs of special interest with tofacitinib 

are comparable to bDMARDs, except for HZ 





Systematic review and meta-analysis of serious infections  

with tofacitinib and bDMARDs in RA clinical trials 

Strand et al Arthr Res Ther 2015 



Corrona: Real-World Safety Study of Tofacitinib vs  

Biologic DMARDs in RA patients 

 Prospective, observational, 5-yr safety study using propensity score methods 

 

Kremer. EULAR 2019. Abstr OP0028. 

Kremer J, et al. Arthritis Rheumatol. 2019; 71 (suppl 10): Abstract # 2372 
 

Tofacitinib 
5 mg BID  
(n = 1544) 

Biologic DMARDs 
(n = 7083) 

 
Propensity Score Trimmed* 

Tofacitinib 
5 mg BID  
(n = 1117) 

Biologic DMARDs 
(n = 5542) 

Cohorts From US 
Corrona RA Registry 

5 yrs, AE of interest,  
start new therapy,  

death, or 90 days after 
discontinuation  

Patients with RA who 
started tofacitinib or a 

biologic DMARD between 
November 2013 and  

June 2017 



Corrona: Venous Thromboembolic Events  

 

VTE Deep Vein 
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Kremer J, et al. Arthritis Rheumatol. 2019; 71 (suppl 10): Abstract # 2372 
 



Incidence of venous and arterial thromboembolic 
events reported in the tofacitinib rheumatoid arthritis, 
Development programmes and from real-world data  

Mease P. et al. ARD 2020 
ONLY 5mg BID is the approved dose of tofacitinitib in RA and PsA 

IRs of DVT, PE, VTE were higher in patients with defined baseline cardiovascular CV or VTE 

risk factors vs those without, in both tofacitinib- and bDMARD-treated patients. 



Incidence of venous and arterial thromboembolic 
events reported in the tofacitinib rheumatoid arthritis, 
Development programmes and from real-world data  

Mease P. et al. ARD 2020 
ONLY 5mg BID is the approved dose of tofacitinitib in RA and PsA 



Corrona: MACE, Serious Infection Events, Herpes Zoster 

Adjusted HRs†  
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Curtis JR, et al. Arthritis Care Res 2018 

In TOF users, exposure to GC approximately doubled the HR for HZ. 
No increased risk associated with MTX. 

 
8030 pts (Medicare and MarketScan 2011-2016) 



Lower tract GIP associated with RA therapies  

Abatacept 

Rituximab 

Tocilizumab 

Tofacitinib 

Any TNF 

Prednisone 

>7.5mg/day 

Prednisone 

 ≤ 7.5mg/day 

Prednisone no use 

Exposure IR (95% CI)  

0.76 (0.53–1.09) 

0.73 (0.23–2.25) 

1.26 (0.73–2.18) 

1.29 (0.42–3.99) 

0.46 (0.69–1.01)  

1.68 (1.36–2.09)  

0.75 (0.62–0.91) 

0.76 (0.62–0.93) 

HR (95% CI)  

1.41 (0.90–2.21) 

1.72 (0.52–5.69) 

2.55 (1.33–4.88) 

3.24 (1.05–10.04) 

Reference 

2.24 (1.36–3.70) 

1.17 (0.74–1.85) 

Reference 

0.1 1 10 

Xie et al. Arthritis Rheumatol. 2016 

HR (95% CI)  



Increases in serum lipids have  been seen in the first 3 months,  
with stable levels thereafter. 

 
 

Charles-Schoeman, et al. Semin Arthritis Rheum 2016 

McInnes et Ann Rheum Dis 2014 



Safety and Efficacy of Tofacitinib For Up to 9.5 Years 

in The Treatment of Rheumatoid Arthritis: Final 

Results of a Global, Open-Label, Long-Term 

Extension Study 

(4.481 pts) 

Wollenhaupt J, Lee EB, Curtis JR, Silverfield J, Terry K, Soma K, 
Mojcik C, DeMasi R, Strengholt S, Kwok K, Lazariciu I, Wang L, 
Cohen S 

Arthritis Res Ther. 2019 Apr 5;21(1):89. 



Mean DAS28-4(ESR) decreased at Month 1 but remained consistent over time 
Remission was observed in 24.7% of patients with all TOF at Month 96 

Wollenhaupt J et al. Arthritis Res Ther. 2019  



Wollenhaupt J et al. Arthritis Res Ther. 2019  

Serious infections, malignancies excluding NMSC and herpes zoster  

over time have showed to remain generally stable. 



Total cholesterol and LDL remained generally stable over time 

Wollenhaupt J et al. Arthritis Res Ther. 2019  



Absolute lymphocyte count levels gradually declined until month 48, thereafter the 

levels stabilized. Changes over time were observed in neutrophils.  

Wollenhaupt J et al. Arthritis Res Ther. 2019  



• Η αποηειεζκαηηθόηεηα δελ προζδηορίδεηαη από ηελ εθιεθηηθόηεηα 

• >20 Jakinibs ζε >60 θιηληθές κειέηες θιεγκολφδώλ λοζεκάηφλ 

 

• Σσγτορήγεζε κε βηοιογηθούς; 

• Η  δράζε ποηφλ θσηηαροθηλώλ επερεάδεηαη ζε θάζε λόζο; 

• Βηοδείθηες; 

 

 ΢σμπεραζμαηικά 

Γιατείριζη  Ασηοάνοζων νοζημάηων ηο 2020. Σι αλλάζει; 

Ρεσμαηοειδής αρθρίηιδα 

Jakinibs 



Tofacitinib 

 

• Υυειές ACR αποθρίζεης θαη ποζοζηά ύθεζες κε δηαηήρεζε ζηολ τρόλο 

 

• Υπεροτή έλαληη ηες MTX ζε πρφηο-ζεραπεσόκελοσς αζζελείς 

 

• Γρήγορε δράζε (εκέρες – 6 εβδοκάδες) 

 

• Θεραπεία τορεγούκελε από ηο ζηόκα 

 

• Αποδεθηό προθίι αζθάιεηας - παρόκοηο κε bDMARDs 

 ΢σμπεραζμαηικά 




