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ΓΖΛΩ΢Ζ ΢ΤΜΦΔΡΟΝΣΩΝ 

       ΢πκκεηνρή ηελ ηειεπηαία 15εηία σο νκηιεηήο ή 

παξέρνληαο ζπκβνπιεπηηθέο ππεξεζίεο ζε 

ζπλαληήζεηο ζηηο θάησζη θαξκαθεπηηθέο εηαηξείεο  

• AbbVie (Abbott) 

• Bristol-Mayer Squibb 

• MSD 

• Novartis Hellas 

• Pfizer Hellas 

• Roche Hellas  

 



Disease association 

RA  

1. Scott DL, et al. Lancet 2010;376:1094–1108; 2. Overman CL, et al. Arthritis Care Res 
2014;5:671–782016 Apr;55:607–14; ; 3. Takahashi K, et al. BMC 
Musculoskel Dis 2015;16:269; 

4. Gerlag DM, et al. Rheumatology  

  

Prevalence 

Scott2010/abstract/line3-4 
Overman2014/p671/col2/para1/line2-4 

Takahashi2015/p1/col1/para1/line1-5 

Gerlag2015/p1/col1/para1/line7-9 

Shaw2015/p1/para1/line5-8 

Gerlag2015/p1/col2/para1/line3-5 

Mattila2014/p1756/col1/para3/line4-8 

0.5–1% of the population1 

Osteoporosis3 and extra-articular 

manifestations,4 such as an 

increased risk of cardiovascular 

disease4, and interstitial 

lung disease5 

Patients today 

Different presentation 

from that of 20 years ago (joint 

inflammation, fatigue, systemic 

manifestation rather than severe 

joint destruction and disability)2 

Patient prospects 

Increased mortality,4 

potential disability leading 

to a loss of quality of life 

and ability to work4,6 



5 

•  Σηο ηειεπηαίεο ιίγεο 10εηίεο….. 

     

•   Μεγάιε πξόνδνο ζε  

                       - θαηαλόεζε λόζνπ 

                       - ζεξαπεία 



GWAS 

 



 



Pharmacotherapy for RA has evolved 

.  

• Therapies for RA have come a long way in the last 100 years 

• However, new agents and treatment strategies are still needed 

Antimalarials1 

• Less efficacious than     

other DMARDs 

• Less toxic 

Glucocorticoids1 

• Rapid anti-inflammatory 

effects 

• Recent evidence of limited 

DMARD activity 

• Long-term side effects 

Gold salts1 

• Rarely used today 

• Long period of 

administration before 

effect 

Biologic TNF  

inhibitors2  

• Revolutionised  

RA treatment 

D-penicillamine1 

• Rarely used today 

• One of the more              

toxic DMARDs 

Sulphasalazine1 

• Second most 

common DMARD in 

Europe in 1990s 

Azathioprine 

mycophenolic acid1† 

• Possibly beneficial 

Cyclosporine A, 

tacrolimus, 

sirolimus1 

• Effective 

• Toxicity precludes 

widespread use 

Leflunomide1 

• Similar effects to 

sulphasalazine 

and methotrexate 

Methotrexate1 

• Became gold 

standard therapy 

JAK inhibitors5 

• Small molecules 

Biosimilars4  

• Cost  

competitiveness 

1920s 1940s 1950s 1960s 1980s 1990s 2000s 2010s 

Biologics 

non-TNF inhibitors1 

• T-cell co-stimulation  

• IL-6 inhibitor 

• IL-1 inhibitor 

• Protein CD20 inhibitor 



Biologics  

 



 



Defined treatment goals in RA 

1. Smolen JS, et al. Ann Rheum Dis 

2014;73:492–509.  

2. Smolen JS, et al. Ann Rheum Dis 

2010;69:631–37. 

 

Primary target for 
treatment of RA is  
remission or low 
disease activity1,2 

 

Goal-oriented  
treatment governed 

by a strategic  
approach2 

Patients should be 
closely monitored using 

composite disease 
activity measures2 

Treatment should start immediately 

following diagnosis and be adapted 

if the goal is not reached within  

3 or 6 months1 

Modern 
treatment 

for RA 

Smolen2010/p635/col2/Discussion & para 5 

Smolen2010/p633/Box1 

Smolen2014/figure1 



Over time clinical outcomes have improved for patients with 

RA 

HAQ-DI, Health Assessment Questionnaire-Disability Index.  

1. Kievit W, et al. Rheumatology 2013;52:1500–1508. 

Year 1989 1990 199

1 

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

N 

observed 

164 172 193 236 271 332 368 398 443 478 517 538 551 571 595 634 654 686 724 780 

Functional Disability (HAQ-DI) (B) 

Calendar year 
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But there is still a long way to go 

Kievet2013/figure 2A & 2B 

Kievet2013/abstract/conclusion 

Kievet2013/p1506/box/bullet2 

Kievet2013/figure 2A & 2B 

Over two decades, improved treatment strategies have resulted in a decline in functional 

disability in patients with RA 



Not enough patients are achieving treatment goals with  

existing biologics 

1. Haugeberg G, et al. Arthritis Res Ther. 

2015;17:219. 

2. De Mits S, et al. PLoS One 2016 Nov 

28;11(11). 

DAS28, disease activity score in 28 joints. 

Ovr 50% of patients are not achieving LDA and over 50% of patients 
and physicians are not satisfied  

with control of RA symptoms 

[Marchesoni 2009/p842/Figure 2] 

Percentage of patients with RA according to disease  

activity measured by DAS28 criteria1 Satisfaction of control of RA symptoms2 

*p<0.001 
26.6%  
do not  
achieve  
LDA  
or  
remission 



 



Fatigue remains a significant problem for patients 

with RA 

. 

Synergy – additional 

slide on MTX failure 

to be developed as 

a back up slide 

F
a
ti
g

u
e
 s

e
v
e

ri
ty

 s
c
o

re
 

RABBIT registry: Severity of fatigue in patients with RA (N=3875) 

Fatigue scores in patients with RA have not improved  

significantly since 2010 

Severity of fatigue in 8 years of RA (N=626) 
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Years 

Gerhold2015/table1 

vanSteenbergen2015/figure2 

Haugeberg2015/table 3 



No significant change in mortality  

*Differences: diagnosis methods, geographical location, demographic characteristics, study design, follow-up, disease status in the past three decades.  

1. Gabriel SE, Michaud K. Arthritis Research & Therapy 2009;11:229; 2. Humphreys JH. Arthritis Care Res (Hoboken) 2014;66:1296–1301. 

• Standardized mortality ratio 1.28–2.98* 

Observed and expected mortality in 

patients with rheumatoid arthritis1 
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Gabriel2009/figure2 

Humphreys2014/abstract/results 

Despite advancement in treatment, there has been no significant change in mortality2 



HR-QoL in patients with RA compared with the general 

population 

bDMARD, biological disease modifying antirheumatic drug; BP, bodily pain; csDMARD, conventional synthetic disease modifying antirheumatic drug; GH, global 

health; HR-QoL, health-related quality of life; MH, mental health; PF, physical functioning; RE, role emotional; RP, role physical; SF, social functioning; V, vitality.  

1. Gerhold K et al. Rheumatology (Oxford) 2015;54(10):1858–1866. 
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Gerhold2015/figure2 

Gerhold2015/abstract/conclusion 

Health related QoL is diminished in patients with RA compared with the general population 

despite current therapeutic options 



The capacity to work in patients with RA compared 

with the general population 

Olofsson T, et al. Ann Rheum Dis 

2014;73:845–53. 

 

  
Current therapies have improved work capacity but a significant gap 

remains compared to the general population 
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Months before and after RA diagnosis 
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& p850/col2/para2/line1-3 



Patients are less likely to respond to subsequent biologics 

4. Rendas-Braun R, et al. Arthritis Res 

Ther 2011;13:R25. 

.  

As the number of previous TNF-inhibitors increase, patients are less likely to respond to 
subsequent biologics,  

as demonstrated by a recent literature review4 



Kaplan-Meier survival curves for subjects maintaining remission 

 (assessed according to 5 remission definitions) 

Sustained Remission Is Uncommon in 

Clinical Practice in Patients With RA 

 

Prince FHM et al. Arthritis Res Ther. 2012;14(2):R68. 

19 
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Approximately 40% of patients maintain 

remission after 1 year 



 



Signaling  

 



Protein kinases 

( ΠΡΩΣΕΪΝΙΚΕ΢  ΚΙΝΑ΢Ε΢ ) 



Imatinib  

 



ΚΗΝΑ΢Δ΢ 

 



• ΚΗΝΑ΢Δ΢ (Φσζθνηξαλζθεξάζεο) 

 

• (#) Φσζθνξπιάζεο 

 

• () Φσζθαηάζεο 

 

 

 

 

 

 

 



ΚΗΝΑ΢Δ΢ 
 

•  …ζε Πιείζηεο (θπηηαξηθέο) δηεξγαζίεο 

(signaling,…)  

 

• Παληνύ ζε Εστθό & Φπηηθό βαζίιεην(& βαθηήξηα) 

!!! 

 

• 2% γνληδηώκαηνο επθαξπσηηθώλ  

 

 



History 

 

•   In 1956, Edmond H. Fischer and Edwin G. 

Krebs 

  

•  The 1990s may be described as the „'decade of 

protein kinase cascades‟‟   

https://en.wikipedia.org/wiki/Edmond_H._Fischer
https://en.wikipedia.org/wiki/Edwin_G._Krebs
https://en.wikipedia.org/wiki/Edwin_G._Krebs


Kinases Classification  

 

• Protein kinases (MAPK,JAKs) 

 

• Lipid kinases (PI3K) 

 

• Carbohydrate kinases 

 

• Other kinases 

                                    

 



ΠΡΩΣΔΪΝΗΚΔ΢  ΚΗΝΑ΢Δ΢ 

 



 Protein kinases groups 
 

 

• AGC kinases - containing PKA, PKC and PKG. 

 

• CaM kinases - containing the calcium/calmodulin-dependent protein kinases 

. 

• CK1 - containing the casein kinase 1 group 

. 

• CMGC - containing CDK, MAPK, GSK3 and CLK kinases. 

 

• STE - containing the homologs of yeast Sterile 7, Sterile 11, and Sterile 20 
kinases 

. 

• TK - containing the tyrosine kinases. 

 

• TKL - containing the tyrosine-kinase like group of kinases. 

 

https://en.wikipedia.org/wiki/Protein_kinase_A
https://en.wikipedia.org/wiki/Protein_kinase_c
https://en.wikipedia.org/wiki/Protein_kinase_g
https://en.wikipedia.org/wiki/CaM_Kinase
https://en.wikipedia.org/wiki/Casein_kinase_1
https://en.wikipedia.org/wiki/Casein
https://en.wikipedia.org/wiki/Cyclin-dependent_kinase
https://en.wikipedia.org/wiki/MAPK
https://en.wikipedia.org/wiki/GSK3
https://en.wikipedia.org/wiki/CLK1
https://en.wikipedia.org/wiki/Tyrosine_kinase


Protein kinases (ηαμηλόκεζε)  

 

• Serine/threonine- directed protein kinases  

 

• Tyrosine- directed protein kinases (PTKs) 



Tyrosine- directed protein kinases 

(PTKs) 

  

• Janus family  (JAK1, JAK2, JAK3, Tyk2 ) 

 

• Syk family 

 

• Src family 



Janus family kinases (JAKs) 
• A subgroup of Intracellular Proteins, non-receptor 

protein tyrosine kinases 

– Four JAK family members: JAK1, JAK2, 

JAK3 and TYK2 

– Seven STAT family members: STAT1, 2, 3, 4, 

5a, 5b and 6 activate transcription3 

 

• Characterised by two adjacent kinase domains 

(JH1 and JH2) 

• Implicated in cell growth, survival, development 

and cell differentiation 

• Essential for immune and hematopoietic cells 

1 

Wilks 1989/p1603/abstract/ln17-19 

Ghoreschi 2009/p1/summaryln1-4 

Thomas 2015/p365/col2/para3/ln2-4 

Janus  
“The two-faced Roman God of gates, 

doors and passages” 

JAK JAK 

//wikipedia/commons/a/a9/Janus1.JPG


 



 



Cytoplasm Nucleus 

Gene Transcription 
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Binding of cytokine receptors activates JAK signalling pathways  

Gene 

Transcription 

Cytokine binding to its cell  

surface receptor leads to  

receptor polymerisation and 

autophosphorylation of 

associated JAKs 

1 

Activated JAKs phosphorylate 

STATs, which dimerise and  

move to the nucleus to activate  

new gene transcription 

3 

Activated JAKs phosphorylate the 

receptors that dock STATs 

2 



Kinase Family Tree3 

JAK Family 

ATP bound to JAK3 

4 

• More than 500 kinases in the human kinome1 

• All have highly conserved active sites and use ATP as a cofactor2 

• Competitive inhibition of ATP most common approach1 



 



Current JAK inhibitors target different receptors based on  

their selectivity 

JAK1 

JAK3 

JAK1 
TYK2 

JAK2b JAK2 
TYK2 

JAK2 

JAK2 

JAK2 JAK1 JAK1 

TYK2b 

γ-chain cytokines 

IL-2, IL-4, IL-7, IL-9, 

IL-15, IL-21 

 

 

IL-6 IFN-γ IL-12 

IL-23 EPO  

TPO 

GM-CSF 

IFN-/ 

 

 

JAK2 / JAK2 
• Erythropoiesis 

• Myelopoiesis 

• Megakaryocyte / 

platelet production 

• Growth 

• Mammary 

development 

JAK2 / TYK2 
• Innate immunity 

• Differentiation/ 

proliferation of 

Th17 cells 

• Inflammation 

JAK1 / JAK2 
• Antiviral 

• Inflammation 

JAK1 / JAK3 
• Growth / maturation 

lymphoid cells 

• Differentiation / 

homeostasis  

T cells, NK cells 

• B-cell class 

switching 

• Inflammation 

JAK1 / JAK2 / 

TYK2 
• Naïve T-cell 

differentiation 

• T-cell homeostasis 

• Inflammation 

JAK1 / TYK2 
• Antiviral 

• Inflammation 

• Antitumor 
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tofacitinib 
JAK 1,3,2 

baricitinib 
Jak 1,2 



IC50, nM5  

Inhibitor JAK1 JAK2 JAK3 TYK2 

Tofacitinib 15 77 55 489 

Baricitinib 4 7 787 61 



SCIENCE * VOL. 270 * 3 NOVEMBER 1995  

 



XSCID  

(X-linked severe combined  
immunodeficieny) 

 

• Υακειά πνζνζηά immunoglobulin G (IgG)   

      

• Γηαηαξαρή ιεηηνπξγίαο Β ιεκθνθπηηάξσλ 

 

• ΢ρεδόλ πιήξεο έιιεηςε Σ ιεκθνθπηηάξσλ 

 

 

https://en.wikipedia.org/wiki/Immunoglobulin_G


 

Cell type Normal lymphocyte count average (range) X-SCID count average (range) 

T-cells 3,680 (2,500-5,500) 200 (0-800) 

B-cells 730 (300-2,000) 1,300 (44 - >3,000) 

NK cells 420 (170-1,100) <100 

Total 0–3 months: 5,400 (3,400-7,300) <2,000 

[15] 

https://en.wikipedia.org/wiki/X-linked_severe_combined_immunodeficiency


XSCID 

• ΢νβαξέο ινηκώμεηο (λσξίο) 

 

• Υακειό Β΢ 

 

• Έθδεκα 

 

• Γηάξξνηα 

  

• Μπτθή ππνηνλία  



XSCID 

 

ιόγσ ειαηησκαηηθώλ γ-chain 

(gamma common chain) 

 

• IL2RG   =>  IL-2RG (γ-chain) 



γ-chain (γc) 

• IL-2 

• IL- 4 

• IL-7 

• IL-9 

• IL-15 

• IL- 21 





• Το γονίδιο που κωδικοποιεί για την γ-

chain βξίζθεηαη ζην ρξσκόζσκα Υ 

 

• Γ    γ-chain (X/X)          (+/+) , (-/+)  

 

• Α     γ-chain (X/Y)         (+/Y)  , (-/Y) 



 



Απνθιεηζηηθά!!!  

ε  Jak3  ζπλδέεηαη κε ηελ γ-chain  
                                               S. M. Russell et al., ibid. 266, 1042 (1994  

 

 

Σν γνλίδην γηα ηελ Jak3 δελ βξίζθεηαη ζην 

ρξσκόζσκα Υ 
                                                                                        16. J. N. Ihle et al., Annu. Rev. Immunol. 13, 369 (1995) 
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T.K. Sengupta, A. Chen, Z. Zhong, J.E. Darnell Jr., 

L.B. Ivashkiv,                                               Activation 

of monocyte effector genes and STAT family 

transcription factors by inflammatory synovial fluid is 

independent of interferon gamma, J. Exp. Med. 181 

(3) (1995) 1015–1025.  



 



Tofacitinib ζε αζζελείο κε RA 

• 5 κειέηεο θάζεσο ΗΗ  

 

• 5 κειέηεο θάζεσο ΗΗΗ 

 

• ΢αλ  β΄ γξακκήο  θάξκαθν ή 

 

• Μνλνζεξαπεία ( ζε δπζαλεμία ζηε ΜΣΥ ) 



 



THANKS !!!! 

 

        Ευχαριστώ !!! 




