
ǧÙȃųȉǺŵŴȃȊ ŶȎȆ  
ǾȃȈȅȈǿȃȄȓȆ ÙŲȉŲǿȑȆŶȎȆ ůŰȌȊ  

ȌůŰȆȇȕ ȉŮŰŬȁȌȈȆůȉȕ 

ǴɸȖȍȌȎ ǯ ǯǿȇŬȎ 
 

ǳŮȏȉŬŰȌȈȕȂȌȎ 

ǫȒǼȊȊȆȊŬ  



ǦȆȌȈȌȂȆȇȌǿ ɸŬȍǼȂȌȊŰŮȎ  

 
Ä Etanercpet (FDA : 11/98)   

 
Ä engineered proteins derived from human genes  

 
Ä ŀȈȆȈȄȅȎȆȃȄǺ ŲȆŶȃŵȓŀŲŶŲ ŵŶȁȆ ȂŴȉŲÙŴɻŲ ųȃŲŷȑȉȎȆ ȆȈŵȁŀǺŶȎȆ 

Â ŴȇŴȃųȃȄŴȋŀǻȆȈ ŶȉȑÙȈ ųȉǺŵȁȊ  
Â ŴÙɻųȉŲŵȁ ŵŶȃȊ ŲȋŶȈǺȆȈŵŴȊ ųȃŲųȃȄŲŵɻŴȊ 
Â ŴɻȆŲȃ ǻŶŵȃ ŵȌŴųȃŲŵŀǻȆŲ ȓŵŶŴ ȆŲ ŲȆŲŵŶǻȅȅȈȋȆ ŴȃųȃȄǺ  ŵȋŵŶŲŶȃȄǺ ŶȈȋ 
ŲȆȈŵȈÙȈȃȁŶȃȄȈȒ ŵȋŵŶǼŀŲŶȈȊ , ŶŲ ȈÙȈɻŲ ųȃŲųȉŲŀŲŶɻȀȈȋȆ ŵȁŀŲȆŶȃȄȑ 
ȉȑȅȈ ŵŶȁ ŲȆǺÙŶȋȇȁ ŷȅŴǿŀȈȆǼȊ 

 



ǦȆȌȈȌȂȆȇȌǿ ɸŬȍǼȂȌȊŰŮȎ 

 

æȉǺŵȁ:   

 
Â ǭŴɻȎŵȁ ŴȆŴȉǿȑŶȁŶŲȊ ȆȑŵȈȋ (DAS28)  

 

Â ǱȈȃȑŶȁŶŲ ȀȎǼȊ 

 

Â ǫŲȉųȃŲǿǿŴȃŲȄȑ 

 

 

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

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



ǦȆȌȈȌȂȆȇȌǿ ɸŬȍǼȂȌȊŰŮȎ 

 
ǰŵŶǺ ð ŲȉȂȉȓŵŴȃȊ : ŲȆŲŵŶȈȅǼ ŶȁȊ ŲȄŶȃȆȈȅȈǿȃȄǼȊ 
ŴȇǻȅȃȇȁȊ 
 

æȉǺŵȁ ŶȎȆ ǾȃȈȅȈǿȃȄȓȆ ÙŲȉŲǿȑȆŶȎȆ ŵŶȈ  
ŀŴŶŲǾȈȅȃŵŀȑ ŶȎȆ ȈŵŶȓȆ  

ǰŵŶŴȈÙȑȉȎŵȁ   

ǫȈȃȆȑȊ ŀȁȌŲȆȃŵŀȑȊ   



 
 űȅŴǿŀȈȆȓųȁ ȆȈŵǼŀŲŶŲ  

 
 

űȅŴǿŀȈȆȓųȁ ȆȈŵǼŀŲŶŲ  

Ä ǲǥ 

Ä ǳǧǬ 

Ä űǮǧ 

Ä ǫȈȃȅȃȈȄǺȄȁ  

Ä ǶǥǱ 

Ä ǫȋŵŶȃȄǼ ɻȆȎŵȁ   

ǥȋȇȁŀǻȆȁ ȈŵŶȃȄǼ ŲÙȈȉȉȑŷȁŵȁ 



ǬȌȆȊȕȎ ȉȄȐŬȊȆůȉȕȎ  
ȌůŰŮȌɸȕȍȒůȄȎ & ŭȆŬȁȍȗůŮȒȊ 

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

 

 



ǬȌȆȊȕȎ ȉȄȐŬȊȆůȉȕȎ  
ȌůŰŮȌɸȕȍȒůȄȎ & ŭȆŬȁȍȗůŮȒȊ 



ǮȄȐŬȊȆůȉȕȎ ȌůŰȆȇǾȎ ŬɸȗȈŮȆŬȎ  

ůŰȄȊ ǳǥ  

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

Â cause erosions  

 

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

 

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





ǱůŰŮȌȇȈǼůŰȄȎ ůŰȄȊ RA  

ÄæȃŲǾȉȓŵŴȃȊ 

 

ÄǰŵŶŴȈÙȑȉȎŵȁ  
 

ǳȋŀŀŴŶǻȌȈȋȆ : ŬȇȆȊȄůǿŬ 

                      ůŰŮȍȌŮȆŭǾ 
                      ŮȉȉȄȊȕɸŬȏůȄ       

ǲŮȍȆŬȍȅȍȆȇǾ 
 
ũŮȊȆȇŮȏȉǽȊȄ 



ǲŮȆȍŬȉŬŰȆȇǽȎ ŬɸȌŭŮǿȋŮȆȎ 

 

Treatment with TNFbp completely prevented  

Å bone loss  

Å 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. 



ǲŮȆȍŬȉŬŰȆȇǽȎ ŬɸȌŭŮǿȋŮȆȎ 

 
ǱŴȃȉŲŀŲŶȑȀȎŲ ŀŴ  
Ä ŲȆŴÙǺȉȄŴȃŲ ȈŵŶŴȈȄȅŲŵŶȓȆ (osteoclast-deficient) ȄŲȃ  
Ä ȋÙŴȉ-ÙŲȉŲǿȎǿǼ TNF -Ų  
ŲȆǻÙŶȋȇŲȆ ŷȅŴǿŀȈȆȓųŴȊ ȆȑŵȁŀŲ ŲȅȅǺ ȑȌȃ ųȃŲǾȉȓŵŴȃȊ 

 
 

 
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 110:1419ï1427 

. 



RA & ǱůŰŮȌɸȕȍȒůȄ 
Å Gough AK, Lilley J, Eyre S, Holder RL, Emery P. Generalised  bone loss in patients 

with early rheumatoid arthritis. Lancet  1994;344:23 ï7.  
Å Shenstone BD, Mahmoud A, Woodward R, Elvins D, Palmer R,  Ring EF, et al. 

Longitudinal bone mineral density changes in early  rheumatoid arthritis. Br J 
Rheumatol 1994;33:541 ï5.  

Å Sambrook PN, Cohen ML, Eisman JA, Pocock NA, Champion  GD, Yeates MG. 
Effects of low dose corticosteroids on bone mass  in rheumatoid arthritis: a 
longitudinal study. Ann Rheum Dis  1989;48:535 ï8.  

Å Aman S, Hakala M, Silvennoinen J, Manelius J, Risteli L, Risteli  J. Low incidence 
of osteoporosis in a two year follow -up of early  community based patients with 
rheumatoid arthritis. Scand  J Rheumatol 1998;27:188 ï93.  

Å Cortet B, Guyot MH, Solau E, Pigny P, Dumoulin F, Flipo RM, et  al. Factors 
influencing bone loss in rheumatoid arthritis: a longitudinal  study. Clin Exp 
Rheumatol 2000;18:683 -90.  

Å Mazzantini M, Di Munno O, Incerti -Vecchi L, Pasero G. Vertebral  bone  mineral 
density changes in female rheumatoid arthritis  patients treated with low -dose 
methotrexate. Clin Exp Rheumatol  2000;18:327 ï31.  

Å Van Schaardenburg D, Valkema R, Dijkmans BA, Papapoulos S,  Zwinderman AH, 
Han KH, et al. Prednisone treatment of elderlyonset  rheumatoid arthritis: disease 
activity and bone mass in  comparison with chloroquine treatment. Arthritis 
Rheum 1995;38:  334ï42.  

Å Kroot EJ, Nieuwenhuizen MG, de Waal M, van Riel PL,  Pasker -de Jong PC, Laan 
RF. Change in bone mineral density in  patients with rheumatoid arthritis during 
the first decade of the  disease. Arthritis Rheum 2001;44:1254 ï60.  

Å Kvien TK, Haugeberg G, Uhlig T, Falch JA, Halse JI, Lems WF,  et al. Data driven 
attempt to create a clinical algorithm for  identification of women with rheumatoid 
arthritis at high risk of  osteoporosis. Ann Rheum Dis 2000;59:805 ï11.  
 





Ä 366 ŲŵȂŴȆŴɻȊ  
Â ȁȅȃȄɻŲ 55 ŴŶȓȆ 

Â æȃǺȉȄŴȃŲ ȆȑŵȈȋ : 13 y 

Â 48% ŵŶŴȉȈŴȃųǼ  

Â 37% ŲȆŶȃ-ȈŵŶŴȈȄȅŲŵŶȃȄǼ ŲǿȎǿǼ 

 

 
ǮŮǿȒůȄ BMD (ȂŮȊȆȇǼ)  
Å -  O,77 % ȆůȐǿȌ 
Å -  0,29  % ǱǮǴǴ  

 



 

Ä ǥȆŶȃ-ȈŵŶŴȈȄȅŲŵŶȃȄǼ ŲǿȎǿǼ : ŲȒȇȁŵȁ BMD 

 

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

 

Ä ǫŲŀɻŲ ŲǿȎǿǼ ǿȃŲ ǰǱ : ŀŴɻȎŵȁ BMD (-1,2 %, -0,43%)  

 

Ä ǳŶŴȉȈŴȃųǼ : ȄɻȆųȋȆȈ ǿȃŲ ŲÙȓȅŴȃŲ BMD ȃŵȌɻȈ:  2,63  



ǲȍȗȆȉȄ ŬȍȅȍǿŰȆŭŬ  

 

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

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

Å - 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.  



ǳǥ & ȇǼŰŬȂȉŬ  

Ä 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 ð3112 
 

 

Ä 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 
63:177ð182 
 

 

Ä 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 ð522  



 
1155 ŲŵȂŴȆŴɻȊ ŵŴ ȄǺȂŴ ȈŀǺųŲ :  
Å 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  
 

Å 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. 



ǦȆȌȈȌȂȆȇȌǿ ɸŬȍǼȂȌȊŰŮȎ  

 
Ä Infliximab  
Ä Etanercept  
Ä Adalimumab 
Ä Golimumab 
Ä Certolizumab  

 

 
Ä Anakinra  
Ä Abatacept  
Ä Rituximab  
Ä Tocilizumab  

 
Ä Belimumab 
Ä canakinumab  

 
Ä Denosumab 



Infliximab  

 

 





 

Ä 26 ŲŵȂŴȆŴɻȊ ŀŴ ǲǥ  
Â ȌȎȉɻȊ ǰǱ 

Â ȌȎȉɻȊ ȂŴȉŲÙŴɻŲ ǿȃŲ ǰǱ 

Â 9:  ŵŶŴȉȈŴȃųǼ  

 
Ä BMD ŵŶȈȋȊ 12 ŀǼȆŴȊ  

Ä ųŴɻȄŶŴȊ (osteocalcin , crosslaps)  



 

 

 

 

 
Ä ǳŶŲŶȃŵŶȃȄǺ ŵȁŀŲȆŶȃȄǼ ŲȒȇȁŵȁ BMD (ǰǭǳǳ & ȃŵȌɻȈ) 

Ä ǳȁŀŲȆŶȃȄǼ ŲȒȇȁŵȁ ȈŵŶŴȈȄŲȅŵɻȆȁȊ  

Ä ǳȁŀŲȆŶȃȄǼ ŀŴɻȎŵȁ ųŴȃȄŶȓȆ ȈŵŶȃȄǼȊ ŲÙȈȉȉȑŷȁŵȁȊ   

 

 

 



Infliximab  



Å 17 ŲŵȂŴȆŴɻȊ 

 

Å NTX ŀŴȃȓȂȁȄŲȆ ŵȁŀŲȆŶȃȄǺ ŵŶȃȊ 6 w ȄŲȃ ÙŲȉǻŀŴȃȆŲȆ ȌŲŀȁȅǺ 
ŵŶȈȋȊ 6 m ~ SJC & mHAQ  

 

Å DPD ŀŴȃȓȂȁȄŲȆ ŵȁŀŲȆŶȃȄǺ ŵŶȃȊ 6 m ~ ESR 

 

 

Å ALP ȌȎȉɻȊ ųȃŲŷȈȉǻȊ  

 





 

102 ŲŵȂŴȆŴɻȊ ð 1 ȌȉȑȆȈȊ infliximab  

 

Á ǩ BMD ŵŴ ǰǭǳǳ & ȃŵȌɻȈ : ŵŶŲȂŴȉǼ  

Á ǩ BMD ŵŶŲ ȌǻȉȃŲ (ŀŴŶŲȄǺȉÙȃŲ) ŀŴȃȓȂȁȄŴ ȄŲŶǺ 0.8 % (p< 0,01)  

Á ǭŴɻȎŵȁ Ǿ-CTx & RANKL 
o Ǿ-CTx ~ DAS & CRP  





Å 90 ǲǥ ŲŵȂŴȆŴɻȊ ȋÙȑ infliximab  Vs 99 ȌȎȉɻȊ (controls, MTX)  

Å 1 ȌȉȑȆȈ ÙŲȉŲȄȈȅȈȒȂȁŵȁ 

  

V ǭŴɻȎŵȁ BMD OMSS & ȃŵȌɻȈ (controls)  

V ǶȎȉɻȊ ŲȅȅŲǿǼ BMD ŵŶȁ ȈŀǺųŲ Infliximab  
Â ǶȎȉɻȊ ŲȅȅŲǿǻȊ ŵŶȈȋȊ ȈŵŶȃȄȈȒȊ ųŴɻȄŶŴȊ 

Â ǶȎȉɻȊ ŵȋŵȌǻŶȃŵȁ ŀŴ ŶȁȆ ȄȅȃȆȃȄǼ ŲȆŶŲÙȑȄȉȃŵȁ    

ǥȄȑŀȁ ȄŲȃ ŲȋŶȈɻ ÙȈȋ ųŴȆ ŲȆŶŲÙȈȄȉɻȂȁȄŲȆ ȄȅȃȆȃȄǺ  
ųŴȆ ŴɻȌŲȆ ȈŵŶȃȄǼ ŲÙȓȅŴȃŲ  

ǡŶȃ ŵȋŀǾŲɻȆŴȃ ȄŲȃ ŀŴ ŶȃȊ 
ųȃŲǾȉȓŵŴȃȊ 





48 ǿȋȆŲɻȄŴȊ  
Å N-terminal propeptide  (PINP), => bone formation  

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

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

collagen degradation =>  systemic bone resorption  

Å 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  

Å urinary CTX-II  biochemical markers of cartilage degradation  

 



 
Ä ǩ BMD ǻŀŴȃȆŴ ŵŶŲȂŴȉǼ 

 
Ä ǴŲȌŴɻŲ ÙŶȓŵȁ CTX-1 (19% - 28%) 

 
Ä ICTP : ÙȉȈȈųŴȋŶȃȄǼ ŀŴɻȎŵȁ (ǭǭǲ) 

 
Ä PINP : ŵŶŲȂŴȉȑ 

 
Ä CTX ðII ȈȒȉȎȆ : ŵŶŲȂŴȉȑ 

 
Ä ǦŴȅŶɻȎŵȁ ŵŶȁȆ ȈŵŶȃȄǼ ŲȆŲȄŲŶŲŵȄŴȋǼ (PINP / CTX)    

 





Ä ǫŲȅȅȃǻȉǿŴȃŴȊ osteoclast precursor cells ŵŴ ŲŵȂŴȆŴɻȊ ŀŴ ǲǥ & 
ǥǳ ȄŲȃ ǻȅŴǿȌȈȊ ȈŵŶȃȄǼȊ ŲÙȈȉȉȑŷȁŵȁȊ (in vitro)  

Ä 0 ð 24 w 

 

Ä ǪŵȌȋȉǼ ŀŴɻȎŵȁ ȈŵŶȃȄǼȊ ŲÙȈȉȉȑŷȁŵȁȊ ŶȎȆ OPC   
Â ǱȃȈ ǿȉǼǿȈȉŲ ŵŶȁȆ ǲǥ  

Â ǱŲȉǺȅȅȁȅŲ ŀŴ ŶȁȆ ȄȅȃȆȃȄǼ ǾŴȅŶɻȎŵȁ 

Â ǥȒȇȁŵȁ ǰC , ŀŴɻȎŵȁ ǮǴǶ ŵŶȁ ǲǥ  



Infliximab BEST  

 

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

Â anti -tumour necrosis factor -alpha 

 

 

 

 

 
G¿ler-Y¿ksel 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  

 

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

generalised BMD loss in the hip and spine.  

 

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

 

 
 

 



Adalimumab  



Å 50 ŲŵȂŴȆŴɻȊ ŀŴ ǲǥ 
 
Å BMD (OMǳǳ & ȃŵȌɻȈ) ǻŀŴȃȆŴ ŵŶŲȂŴȉǼ 
 
Å ǧȋŴȉǿŴŶȃȄǼ ųȉǺŵȁ ŵŶŴȉȈŴȃųȓȆ   





 
ǭǴǶ + ǥDA (214) Vs MTX (198) :  52 w  

 

Á DRX ð MCI ŲÙȓȅŴȃŲ ŵŶȁȆ ǭǴǶ ǼŶŲȆ 
ȋȍȁȅǼ ŵŴ ŲŵȂŴȆŴɻȊ ŀŴ ŲȋȇȁŀǻȆȁ 
ŴȆŴȉǿȑŶȁŶŲ ȆȑŵȈȋ (- 3,3 Vs - 2,2%)  

 

Á DRX ð MCI ŲÙȓȅŴȃŲ ŵŶȁȆ MTX + 
ADA ǼŶŲȆ ŀȃȄȉȑŶŴȉȁ (- 1,9%)  
Á ŲȆŴȇǺȉŶȁŶȁ ŶȁȊ ŴȆŴȉǿȑŶȁŶŲȊ  

 

 

 



Etanercept  

 



   

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

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

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

 



Etanercept  



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

 
at the baseline and at 3 and 6 months after  

 



Ä Reduction  of  

Â urinary excretion levels of PYD and DPD  

Â serum sRANKL levels, with a significant difference at 6 
months 

Â ǡȌȃ ǮǴǶ  

 

Ä 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  

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

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

Ä after etanercept use, both serum CTX and sclerostin markedly 
increased  
 

Ä 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 
 
 
 
 



 





ǳǥ & ȇǼŰŬȂȉŬ  

 
Ä 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  



 

Á CTLA-4 ŴȆȓȆŴŶŲȃ ŀŴ ŶȁȆ ŴÙȃŷǺȆŴȃŲ ŲȆŶȃǿȈȆȈÙŲȉȈȋŵȃŲŵŶȃȄȈȒ 
ȄȋŶŶǺȉȈȋ (ųŴȆųȉȃŶȃȄǺ ð ŀȈȆȈȄȒŶŶŲȉŲ ) ŵŶȈ CD80-86 

 

Á ǱŴȉȃŷŴȉȃȄǺ ŀȈȆȈȄȒŶŶŲȉŲ ÙȈȆŶȃȄȃȈȒ 

 

Á ǭŴ CTLA-4 ȋÙǺȉȌŴȃ ųȈŵȈŴȇŲȉŶȓŀŴȆȁ ŲȆŲŵŶȈȅǼ 
ȈŵŶŴȈȄȅŲŵŶȈǿǻȆŴŵȁȊ  (RANKL & TNF ŴȇŲȉŶȓŀŴȆȁ)   



Abatacept  

 

Ä abatacept could prevent PTH - induced bone loss  
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Anakinra  

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

Á stimulate synovial fibroblasts and chondrocytes to produce 
proteinases  that degrade cartilage  

Á In animal arthritis models, blocking IL -1 significantly reduces  
Á bone erosions 
Á 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. 





 

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

 



IL -6 





 

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

 

Á pointing to IL -6 as a pivotal mediator of the impact of 
chronic inflammation  on postnatal skeletal  development 
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1. Ab ǻȆŲȆŶȃ IL -6R in blocking osteoclast differentiation  of  
mononuclear cells stimulated with RANKL was tested  (ǫ/Ų)  

 

2. arthritic human TNFðtransgenic mice  were treated with 
antiðIL -6R antibody   

 

 

 

 

 



 

Á dependently reduced   
Á osteoclast differentiation   

Á bone resorption in  monocyte cultures  stimulated with  

RANKL or RANKL  plus TNF  

 

 

Á In human TNFðtransgenic mice, IL -6R blockade  
Á did not inhibit joint inflammation  

Á 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 ð IL - 6R therapy on 
osteoclasts  


