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Ρεςμαηολόγορ 
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Βιολογικοί παπάγονηερ  

 
 Etanercpet (FDA : 11/98)  

 
 engineered proteins derived from human genes 

 
 μμκμθιςκηθά ακηηζώμαηα ζηεκ ζεναπεία δηαθόνςκ κμζεμάηςκ 

 ελεηδηθεομέκμ ηνόπμ δνάζεξ  
 επίδναζε ζηηξ αοημάκμζεξ δηαδηθαζίεξ 
 είκαη έηζη ζπεδηαζμέκα ώζηε κα ακαζηέιιμοκ εηδηθά  ζοζηαηηθά ημο 

ακμζμπμηεηηθμύ ζοζηήμαημξ , ηα μπμία δηαδναμαηίδμοκ ζεμακηηθό 
νόιμ ζηε ακάπηολε θιεγμμκήξ 

 



Βιολογικοί παπάγονηερ 

 

Δνάζε:   

 
 Μείςζε εκενγόηεηαξ κόζμο (DAS28) 

 

 Πμηόηεηα δςήξ 

 

 Κανδηαγγεηαθό 

 

 

 Avouac J, Allanore Y.  Cardiovascular risk in rheumatoid arthritis: effects of anti-TNF drugs. Expert 

Opin Pharmacother.2008 May;9(7):1121-8. 



Βιολογικοί παπάγονηερ 

 
Οζηά – αοθοώζειπ : ακαζημιή ηεξ αθηηκμιμγηθήξ 

ελέιηλεξ 
 

Δνάζε ηςκ βημιμγηθώκ παναγόκηςκ ζημ  
μεηαβμιηζμό ηςκ μζηώκ  

Οζηεμπόνςζε   

Κμηκόξ μεπακηζμόξ   



 
 Φιεγμμκώδε κμζήμαηα  

 
 

Φιεγμμκώδε κμζήμαηα  

 ΡΑ 

 ΓΛ 

 ΦΝΓ 

 Κμηιημθάθε  

 ΧΑΠ 

 Κοζηηθή ίκςζε   

Αολεμέκε μζηηθή απμννόθεζε 



Κοινόρ μησανιζμόρ  
οζηεοπόπωζηρ & διαβπώζεων 

Rheumatoid arthritis (RA) is characterised by the presence of an 
inflammatory synovitis accompanied by destruction of  
 joint cartilage  
 Bone 

 

Destruction of cartilage matrix results predominantly from the 
action of connective tissue proteinases released by RA 
synovial tissues, chondrocytes, and pannus tissue 

 
Several lines of evidence in RA and in animal models of arthritis 

support a role for osteoclasts in the pathogenesis of bone 
erosions  

 
Gravallese EM. Bone destruction in arthritis. Ann Rheum Dis. 2002 Nov;61 Suppl 2:ii84-6. 

 

 



Κοινόρ μησανιζμόρ  
οζηεοπόπωζηρ & διαβπώζεων 



Μησανιζμόρ οζηικήρ απώλειαρ  

ζηην ΡΑ  

as a result of increased production of (RANKL) in the bone 
marrow, which activates osteoclast to  
 resorb bone and  

 cause erosions  

 

 osteoblasts are stimulated by ΤNF-a, it guides the 
expression of RANKL.  

 

 TNF-a directly activates the macrophages,  which are the 
antecedents of osteoclasts,  and finally guides the 
differentiation of  macrophages into osteoclasts 





Οζηεοκλάζηηρ ζηην RA  

 Δηαβνώζεηξ 

 

 Οζηεμπόνςζε  
 

ομμεηέπμοκ : ακινηζία 

                      ζηεποειδή 
                      εμμηνόπαςζη       

Πεπιαπθπική 
 
Γενικεςμένη 



Πειπαμαηικέρ αποδείξειρ 

 

Treatment with TNFbp completely prevented  

• bone loss  

• increase in both osteoclast formation & bone resorption  

induced by OVX 

 

 

 

 
Kimble RB, Bain S, Pacifici R. The functional block of TNF but not of IL-6 prevents bone loss 

in ovariectomized mice. J Bone Miner Res. 1997 Jun;12(6):935-41. 



Πειπαμαηικέρ αποδείξειρ 

 
Πεηναμαηόδςα με  
 ακεπάνθεηα μζηεμθιαζηώκ (osteoclast-deficient) θαη  
 οπεν-παναγςγή TNF-α  
ακέπηολακ θιεγμμκώδεξ κόζεμα αλλά όςι διαβοώζειπ 

 
 

 
Redlich K, Hayer S, Ricci R, David JP, Tohidast-Akrad M, Kollias G, Steiner G, Smolen JS, Wagner EF, Schett G (2002) 

Osteoclasts are essential for TNF-alpha-mediated joint destruction. J Clin Invest 110:1419–1427 

. 
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 366 αζζεκείξ  
 ειηθία 55 εηώκ 

 Δηάνθεηα κόζμο : 13 y 

 48% ζηενμεηδή  

 37% ακηη-μζηεμθιαζηηθή αγςγή 

 

 
Μείωση BMD (γενικά)  

• - O,77 % ιζσίο 
• - 0,29  % ΟΜ  

 



 

 Ακηη-μζηεμθιαζηηθή αγςγή : αύλεζε BMD 

 

 Ca & Vit D3 : μείςζε BMD (-2% , -1,4%)  

 

 Καμία αγςγή γηα ΟΠ : μείςζε BMD (-1,2 %, -0,43%)  

 

 ηενμεηδή : θίκδοκμ γηα απώιεηα BMD ηζπίμ:  2,63  



Ππώιμη απθπίηιδα  

 

Over the next 12 months, bone mineral density loss was greater 
in patients with rheumatoid arthritis compared with controls; 
significantly so for early disease  

• -2.4 [0.8] vs -0.6 [0.4] g/cm2, p < 0.05 in the spine   

• - 4.3 [0.8] vs -0.4 [0.5] g/cm2, p < 0.001 in the trochanter  

 

 

 

 
Generalised bone loss in patients with early rheumatoid arthritis. Gough AK, Lilley J, Eyre S, 

Holder RL, Emery P. Lancet. 1994 Jul 2;344(8914):23-7.  



ΡΑ & κάηαγμα  

 van Staa TP, Geusens P, Bijlsma WJ, Leufkens HGM, Cooper C 
(2006) Clinical assessment of the long-term risk of fracture in 
patients with rheumatoid arthritis. Arthritis Rheum 54:3104–3112 
 

 

 Orstavik RE, Haugeberg G, Uhlig T, Mowinckel P, Falch JA, Halse JI 
et al (2004) Self reported non-vertebral fractures in rheumatoid 
arthritis and population based controls: incidence and relationship 
with bone mineral density and clinical variables. Ann Rheum Dis 
63:177–182 
 

 

 Huusko TM, Korpela M, Karppi P, Avikainen V, Kautiainen H,Sulkava R 
(2001) Threefold increased risk of hip fractures with rheumatoid 
arthritis in Central Finland. Ann Rheum Dis 60:521–522 



 
1155 αζζεκείξ ζε θάζε μμάδα :  
• Women younger than 50 years of age at RA diagnosis (304 

women; mean age at diagnosis, 39 years) were more likely 
than their counterparts without RA to have their first new 
fracture even before age 50 
 

• Men with RA were also at increased risk for fractures, but 
that risk was not evident until they were older than age 50 
 
 
 
 

Shreyasee Amin, American College of Rheumatology 2011 Annual Meeting;  

Abstract #1632. To be presented Monday November 7, 2011. 



Βιολογικοί παπάγονηερ  

 
 Infliximab 
 Etanercept 
 Adalimumab 
 Golimumab 
 Certolizumab 

 

 
 Anakinra  
 Abatacept 
 Rituximab 
 Tocilizumab  

 
 Belimumab 
 canakinumab  

 
 Denosumab 



Infliximab  

 

 





 

 26 αζζεκείξ με ΡΑ  
 πςνίξ ΟΠ 

 πςνίξ ζεναπεία γηα ΟΠ 

 9:  ζηενμεηδή  

 
 BMD ζημοξ 12 μήκεξ  

 δείθηεξ (osteocalcin , crosslaps)  



 

 

 

 

 
 ηαηηζηηθά ζεμακηηθή αύλεζε BMD (ΟΜ & ηζπίμ) 

 εμακηηθή αύλεζε μζηεμθαιζίκεξ  

 εμακηηθή μείςζε δεηθηώκ μζηηθήξ απμννόθεζεξ   

 

 

 



Infliximab  



• 17 αζζεκείξ 

 

• NTX μειώθηκαμ ζεμακηηθά ζηηξ 6 w θαη πανέμεηκακ παμειά 
ζημοξ 6 m ~ SJC & mHAQ  

 

• DPD μειώθηκαμ ζεμακηηθά ζηηξ 6 m ~ ESR 

 

 

• ALP πςνίξ δηαθμνέξ  

 





 

102 αζζεκείξ – 1 πνόκμξ infliximab 

 

 Η BMD ζε ΟΜ & ηζπίμ : ζηαζενή  

 Η BMD ζηα ςέοια (μεηαθάνπηα) μεηώζεθε θαηά 0.8 % (p< 0,01)  

 Μείςζε β-CTx & RANKL 
o β-CTx ~ DAS & CRP  





• 90 ΡΑ αζζεκείξ οπό infliximab  Vs 99 πςνίξ (controls, MTX) 

• 1 πνόκμ παναθμιμύζεζε 

  

 Μείςζε BMD OMSS & ηζπίμ (controls) 

 Χςνίξ αιιαγή BMD ζηε μμάδα Infliximab 
 Χςνίξ αιιαγέξ ζημοξ μζηηθμύξ δείθηεξ 

 Χςνίξ ζοζπέηηζε με ηεκ θιηκηθή ακηαπόθνηζε    

Αθόμε θαη αοημί πμο δεκ ακηαπμθνίζεθακ θιηκηθά  
δεμ είςαμ ξζηική απώλεια  

Όηη ζομβαίκεη θαη με ηηξ 
δηαβνώζεηξ 





48 γοκαίθεξ  
• N-terminal propeptide (PINP), => bone formation 

• serum C-terminal cross-linked telopeptide of type I 

collagen (CTX-I), a marker of cathepsin K-mediated bone 

collagen degradation =>  systemic bone resorption 

• serum C-terminal cross-linked telopeptide of 

type I collagen (ICTP), an index of matrix metalloprotease 

(MMP) mediated type I collagen degradation => preferential joint 
metabolism 

• urinary CTX-II biochemical markers of cartilage degradation 

 



 
 Η BMD έμεηκε ζηαζενή 

 
 Σαπεία πηώζε CTX-1 (19% - 28%) 

 
 ICTP : πνμμδεοηηθή μείςζε (ΜΜΡ) 

 
 PINP : ζηαζενό 

 
 CTX –II μύνςκ : ζηαζενό 

 
 Βειηίςζε ζηεκ μζηηθή ακαθαηαζθεοή (PINP / CTX)    

 





 Καλλιέογειεπ osteoclast precursor cells ζε αζζεκείξ με ΡΑ & 
Α θαη έιεγπμξ μζηηθήξ απμννόθεζεξ (in vitro)  

 0 – 24 w 

 

 Ιζπονή μείτζη ξζηικήπ απξοοόθηζηπ ητμ OPC   
 Πημ γνήγμνα ζηεκ ΡΑ  

 Πανάιιεια με ηεκ θιηκηθή βειηίςζε 

 Αύλεζε ΟC , μείςζε ΝΣΧ ζηε ΡΑ  



Infliximab BEST  

 

 After 1 year of follow-up in the BeSt study, we did not find 
differences in BMD loss between the four treatment 
strategies, including  
 high doses of corticosteroids 

 anti-tumour necrosis factor-alpha 

 

 

 

 

 
Güler-Yüksel M, et al . Changes in bone mineral density in patients with recent onset, active 

rheumatoid arthritis.Ann Rheum Dis. 2008 Jun;67(6):823-8 



Infliximab  

 

 After 1 and 2 years, there was significant BMD loss in all 
locations  
 with significantly greater BMD loss in the hands than 

generalised BMD loss in the hip and spine. 

 

 Initial combination therapy with prednisone or infliximab 
were associated with less hand BMD loss compared with 
initial monotherapy 

 

 
 

 



Adalimumab  



• 50 αζζεκείξ με ΡΑ 
 

• BMD (OM & ηζπίμ) έμεηκε ζηαθεοή 
 

• Γοενγεηηθή δνάζε ζηενμεηδώκ   





 
ΜΤΧ + ΑDA (214) Vs MTX (198): 52 w 

 

 DRX – MCI απώλεια ζηημ ΜΤΧ ήηαμ 
ρσηλή ζε αζθεμείπ με αρνημέμη 
εμεογόηηηα μόζξρ (-3,3 Vs -2,2%)  

 

 DRX – MCI απώλεια ζηημ MTX + 
ADA ήηαμ μικοόηεοη (-1,9%)  
 αμενάοηηηη ηηπ εμεογόηηηαπ  

 

 

 



Etanercept 

 



   

• NTx levels did not differ significantly in 6 months after initial treatment  
with ETN 
 

• BAP levels (p<O.01) were significantly increased and higher 
p<0.01) in patients treated with ETN compared to others. 
 

• ETN therapy may not inhibit bone resorption but stimulate bone formation 
in patients with RA. 

 



Etanercept 



 
 urinary excretion levels of pyridinoline (PYD) 
 deoxypyridinoline (DPD) 
 cross-linked N-telopeptides of type I collagen (NTX) 
 and serum levels of bone alkaline phosphatase (BAP) 
 osteoprotegerin (OPG) 
 soluble receptor activator of NFθB ligand (sRANKL)  

 
at the baseline and at 3 and 6 months after 

 



 Reduction of  

 urinary excretion levels of PYD and DPD 

 serum sRANKL levels, with a significant difference at 6 
months 

 Όπη ΝΣΧ  

 

 an increase of serum BAP levels at 3 and 6 months after the 
initial treatment with etanercept 

 



Etanercept  

Etanercept Normalizes Systemic Bone Metabolism in 
Rheumatoid Arthritis Patients 

 
 lower level of serum CTX and sclerostin in RA patients than in control 

group, which  
 suggested slow bone resorption rate coupled with low bone production 
 

 after etanercept use, both serum CTX and sclerostin markedly 
increased 
 

 Therefore we conclude that etanercept stimulates depressed bone 
metabolism in RA patients as it suppresses inflammation 
 
 
 

 

 

Park, et al ;. Arthritis Rheum 2010;62 Suppl 10 :1813 
 
 
 
 



 





ΡΑ & κάηαγμα  

 
 Among subjects diagnosed with RA, the adjusted risk of non-

vertebral fracture was similar across persons starting a 
TNFi, MTX, or other nbDMARD 
 
 

 

 

 

 

 

Kim SY, Schneeweiss S, Liu J, Solomon DH. Effects of disease-modifying antirheumatic drugs 
on non-vertebral fracture risk in rheumatoid arthritis: a population-based cohort study. J 

Bone Miner Res. 2011 Dec 8 



abatacept 



 

 CTLA-4 εκώκεηαη με ηεκ επηθάκεηα ακηηγμκμπανμοζηαζηηθμύ 
θοηηάνμο (δεκδνηηηθά – μμκμθύηηανα ) ζημ CD80-86 

 

 Πενηθενηθά μμκμθύηηανα πμκηηθημύ 

 

 Με CTLA-4 οπάνπεη δμζμελανηώμεκε ακαζημιή 
μζηεμθιαζημγέκεζεξ  (RANKL & TNF ελανηώμεκε)   



Abatacept  

 

 abatacept could prevent PTH-induced bone loss 

 
 

 

 

 

 

 

 

 

Bedi B, Li JY, Grassi F, Tawfeek H, Weitzmann MN, Pacifici R (2010) Inhibition of antigen presentation and 

T cell costimulation blocks PTH-induced bone loss. Ann NYAcad Sci 1192:215–221 

 



Anakinra  

 IL-1, TNF and other proinflammatory cytokines stimulate 
osteoclast differentiation and activation, resulting in bone 
loss  

 stimulate synovial fibroblasts and chondrocytes to produce 
proteinases that degrade cartilage  

 In animal arthritis models, blocking IL-1 significantly reduces  
 bone erosions 
 cartilage degradation  

 

 
 

Strand V, Kavanaugh AF. The role of interleukin-1 in bone resorption in rheumatoid arthritis. Rheumatology 
(Oxford).2004 Jun;43 Suppl 3:iii10-iii16. 





 

 The data are consistent with a role for TNF-α, and possibly 
for IL-1, in mediating increased bone resorption during 
estrogen deficiency in women 

 



IL-6 





 

 Chronic overexpression of IL-6 alone induces a skeletal 
phenotype closely resembling growth and skeletal 
abnormalities observed in children with chronic inflammatory 
diseases 

 

 pointing to IL-6 as a pivotal mediator of the impact of 
chronic inflammation on postnatal skeletal development 

 



http://ar.iiarjournals.org/content/30/6/1947/F1.large.jpg


 

1. Ab έκακηη IL-6R in blocking osteoclast differentiation of 
mononuclear cells stimulated with RANKL was tested (Κ/α)  

 

2. arthritic human TNF–transgenic mice were treated with 
anti–IL-6R antibody  

 

 

 

 

 



 

 dependently reduced  
 osteoclast differentiation  

 bone resorption in monocyte cultures stimulated with  

RANKL or RANKL plus TNF 

 

 

 In human TNF–transgenic mice, IL-6R blockade  
 did not inhibit joint inflammation 

 but it strongly reduced osteoclast formation in inflamed joints &               

                                             bone erosion in vivo 



blockade of IL-6R directly affects osteoclast 
formation in vitro and in vivo, suggesting a direct 
and specific effect of anti– IL-6R therapy on 

osteoclasts 



http://ar.iiarjournals.org/content/30/6/1947/F1.large.jpg


• TCZ induced marked dose-dependent reductions in PIIANP, 
HELIX-II, and MMP-3 levels at week 4 that were maintained 
until week 24 
 

• increased levels of bone formation markers that were significant 
as compared with placebo only for PINP and only at 4 weeks (P < 
0.01 for both TCZ doses) 
 

• TCZ induced significant decreases in the bone degradation 
markers CTX-I and ICTP, providing initial evidence of a 
beneficial effect on bone turnover 
 

• TCZ-treated patients who met the American College of 
Rheumatology 50% improvement criteria (achieved an ACR50 
response) or achieved clinical remission (as determined by a 
Disease Activity Score in 28 joints <2.6) at week 24 had 
greater reductions in ICTP, HELIX-II, and MMP-3 levels as 
compared with ACR50 nonresponders 



 



http://images.search.yahoo.com/images/view;_ylt=A0PDoS9pH81OOhgATDaJzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3Fp%3DEULAR%2B2010%26n%3D30%26ei%3Dutf-8%26b%3D1%26tab%3Dorganic&w=150&h=186&imgurl=www.eular.org%2FmyUploadData%2Fimages%2Feular2010_logo_w150.jpg&rurl=http%3A%2F%2Fwww.eular.org%2Fcongress_2010.cfm&size=21.9+KB&name=EULAR+2010+Rome%2C+Italy&p=EULAR+2010&oid=939e62a82c2542338612303292ddbb05&fr2=&fr=&tt=EULAR+2010+Rome%2C+Italy&b=0&ni=28&no=0&tab=organic&ts=&sigr=116l5al02&sigb=12nc36p96&sigi=11pgkp6km&.crumb=Omg90JsYNTt
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Rituximab  



 13 αζζεκείξ με ΡΑ 

 







 26 αζζεκείξ – α-α έιεγπμξ – SHS score  

 Βημρίεξ ομέκα πνηκ θαη 16 w μεηά (ακμζμΐζημπεμεία)  

 Μεηνήζεθακ ζημκ μνό : 
 osteoprotegerin 

 receptor activator of nuclear factor θB ligand (RANKL) 

 osteocalcin  

 cross-linked N-telopeptides of type I collagen (NTx) 

 



The number of RANK-positive osteoclast precursors in 
synovial tissue was decreased by 99% 



osteoprotegerin/ RANKL ratio increased (157%, p=0.006). 



Denosumab  



 Νέμ ζπμκδοιηθό θάηαγμα  
 2,3 % DEN 

 7,2 placebo 

 P<0,001  

 Μείςζε ζπεηηθμύ θηκδύκμο : 68% 

 

 Νέμ θάηαγμα ηζπίμο : μείςζε 40% (ν= 0,04)  

 

 Με ζπμκδοιηθό θάηαγμα : μείςζε 20% (ν = 0,01)  

 

 









 Μείςζε δεηθηώκ μζηηθμύ μεηαβμιηζμμύ  

 

 ηαηηζηηθά ζεμακηηθή μείςζε με 180 mg  

ζημοξ 6 μήκεξ (Ρ = 0,007)   

 mod sharp Score 

 MRI erosions score 

 

 

 Δεκ πνμέθορακ δεδμμέκα γηα δνάζε : 
 ηέκςζε ανζνηθμύ δηαζηήμαημξ  

 ΡΑ εκενγόηεηα  



Αύξηζη BMD άκπων σειπών 

 
Mean changes in hand BMD at 6 and 12 months were:  

 +0.8% and +1.0%, respectively, for denosumab 60 mg 
 +2.0% and +2.5%, respectively, for denosumab 180 mg 
 and -1.2% and -2.0%, respectively, for placebo 

 
Erosion scores  

 remained near baseline in the denosumab groups and  
 increased from baseline in the placebo group 

 
 

Deodhar A et al. Denosumab-mediated increase in hand bone mineral density associated with decreased 
progression of bone erosion in rheumatoid arthritis patients. Arthritis Care Res (Hoboken). 2010 

Apr;62(4):569-74. 



BMD άκπων σειπών 

 
Twice-yearly injections of denosumab with ongoing methotrexate 

treatment significantly  
 reduced cortical bone loss (digital x-ray radiogrammetry) in RA 

patients for up to 12 months 
 
 denosumab 180 mg: 0.0001 gain  
 
 
 

 
 
 

Sharp JT, et al . Denosumab prevents metacarpal shaft cortical bone loss in patients with erosive rheumatoid arthritis. Arthritis 
Care Res (Hoboken).  2010 Apr;62(4):537-44. 

 
 



Αύξηζη BMD ζε ΡΑ  

 

 

 







Take home messages  

Σα θιεγμμκώδε κμζήμαηα (ΡΑ) ζπεηίδμκηαη από 

δηαηαναπέξ ζημκ μζηηθό μεηαβμιηζμό:  

 Πενημπηθή μζηηθή απώιεηα 

 Γεκηθεομέκε μζηηθή απώιεηα  

 Δηαβνώζεηξ  

 

 

ξζηεξκλάζηηπ 



Take home messages  

Μειέηεξ με  βημιμγηθμύξ πανάγμκηεξ έπμοκ δείλεη  
 μείςζε ηεξ μζηηθήξ απώιεηα μέζς μείςζεξ ηεξ 

μζηεμθιαζηηθήξ δναζηενηόηεηαξ (θαη θιεγμμκήξ) 

 

 Βειηίςζε profil μζηηθώκ δεηθηώκ  

 

 ηαζενμπμίεζε ηεξ γεκηθεομέκεξ μζηηθήξ ποθκόηεηαξ 
(Dexa)  

 

 Η πενημπηθή μζηηθή απώιεηα θαίκεηαη κα είκαη πημ 
«εοαίζζεηε» ζηε κόζμ  => ακεθηηθή ζηε ζεναπεία  

 

 




