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FARMACI BIOLOGICI 
Definizione  

• Prodotti da biotecnologie che isolano un particolare 
gene da un organismo e lo inseriscono in una cultura 
cellulare per mezzo della tecnica del DNA 
ricombinante, in modo da ottenere la proteina 
voluta 
 

•  Inibiscono selettivamente mediatori solubili o 
cellulari implicati nella patogenesi  di molte malattie 
infiammatorie 
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NELLE MALATTIE REUMATICHE… 

Relatore
Note di presentazione
TNF-α initiates the inflammatory cascade promoting downstream mediators leading to bone erosion and inflammation.IL-1 is another key proinflammatory cytokine.TNF-α stimulates macrophages, which produce TNF-α, IL-1, and IL-6. TNF-α is also a potent stimulator of IL-1, IL-6, and IL-8, which stimulate/activate chondrocytes, osteoclasts, and fibroblasts that release metalloproteinases (eg, MMP-1 and MMP-3), ultimately leading to the erosion of bone and cartilage.1,2This led to the goal of trying to interrupt the process/function of TNF-α.Choy EHS, Panayi GS. Cytokine pathways and joint inflammation in rheumatoid arthritis. N Engl J Med. 2001; 344:164-169.Feldman M. Development of anti-TNF therapy for rheumatoid arthritis. Nature Rev. 2002; 2:364-370.











NELLE MALATTIE REUMATICHE… 
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NELLE  MALATTIE DERMATOLOGICHE 
… LA  CASCATA DELLA PSORIASI 









NELLE MALATTIE INTESTINALI… 

Adapted from Holtmann et al. Z Gastroenterol. 2002;40:587-600. 
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Relatore
Note di presentazione
TNF- perpetuates CD activity via several important mechanisms, including:InflammationTNF sustains Th1 responses by stimulating  CD4+ T lymphocytes to produce greater amounts of proinflammatory Th1 cytokines.1 The proinflammatory effects of TNF- may also be related in part to apoptosis inhibition, as suggested by induction of T cell apoptosis with TNF- inhibition in chronic active CD.1,2(2) Tissue destructionTNF-–activated matrix metalloproteinases (MMPs) may lead to the development of mucosal lesions.1,3,4 (3) CoagulationTNF-–mediated increases in thrombin formation, observed in other inflammatory states may also contribute to tissue lesions in CD.1(4) Increased inflammatory cell infiltrationTNF-–mediated increases in endothelial cell adhesion molecules appears to facilitate leukocyte adhesion to, and migration through, the vascular endothelium.1,5,61Holtmann MF et al. Z Gastroenterol. 2002;40:587-600.2Lügering A et al. Gastroenterology. 2001;121:1145-1157.3Pender SLF et al. Gastroenterology. 1998;115:573-583.4Monteleone G et al. Gastroenterology. 1999;117:1069-1077.5Gamble JR et al. Proc. Natl. Acad. Sci. 1985;82:8667-8671.6Carlos TM et al. Blood. 1994;84:2068-2101.
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Relatore
Note di presentazione
Pathophysiology of Rheumatoid ArthritisIn the normal immune response, naïve T-cell activation occurs through the following steps1: First, antigen is processed and presented to the T cell by the antigen presenting cell (APC) Although several possible antigens have been suggested as pathogenic triggers in RA, a specific antigen has yet to be identified2 The antigen on presented on the APC is recognized by the T cell through interaction with the T-cell receptor (TCR)3 (this is signal 11) Following this, a co-stimulatory signal (or signal 2) is required to promote full T-cell activation1 Signals through these pathways can either upregulate or downregulate T-cell activation4 There are several co-stimulatory pathways   A key co-stimulatory pathway is the engagement of CD80/CD86 on APCs with CD28 on T cells. This pathway produces positive co-stimulatory signals and facilitates full T-cell activation, proliferation, survival and cytokine production1 Following T-cell activation, expression of cytotoxic T-lymphocyte antigen-4 (CTLA-4) is induced on the T-cell surface  Maximal expression is observed 24–48 hours after T-cell activation4 CTLA-4 has a much higher binding avidity for CD80/CD86 than CD28 In the normal immune response, CTLA-4 competes with CD28, binding to CD80/CD86 and producing a negative signal causing down-regulation of T-cell activation5Abatacept The important role of activated T cells as orchestrators in the immune responses of RA makes T-cell activation a rational therapeutic target6 Abatacept is the only FDA- and EMEA-approved agent to selectively target a key co-stimulatory signal required for full T-cell activation Abatacept is a fully human, soluble, fusion protein, comprising the extracellular domain of human CTLA-4 linked to the modified Fc domain, including hinge, CH2, and CH3 domains of human Immunoglobulin (Ig)G1, which has been modified to prevent Fc mediated events, such as antibody-dependent cell cytotoxicity and complement-dependent cytotoxicity7 The abatacept molecule acts by binding to CD80/CD86 on APCs and preventing its interaction with CD28 on T cells The unique upstream action of abatacept at the level of the T cell leads to selective inhibition of T-cell activation as well as the downstream activation of effector cells and the subsequent release of the cytokines and inflammatory mediators7 that cause the inflammation and destruction characteristic of RA2 By selectively modulating the CD80/CD86:CD28 pathway, abatacept is expected to allow other co-stimulatory pathways to remain largely intact, such that T-cell activation is not expected to be completely blocked8Anakinra9 Interleukin (IL)-1 is a pivotal pro-inflammatory cytokine that mediates many cellular responses, including those implicated in synovial inflammation IL-1 is found in plasma and synovial fluid of patients with RA, and a correlation has been reported between IL-1 concentrations in the plasma and the activity of RA disease Anakinra neutralizes the biologic activity of IL-1α and IL-1β by competitively inhibiting their binding to IL-1 type I receptor  Anakinra inhibits responses elicited by IL-1 in vitro, including the induction of nitric oxide and prostaglandin E2 and/or collagenase production by synovial cells, fibroblasts and chondrocytesApproved TNF inhibitor therapies TNF-α is a proinflammatory cytokine in involved in RA pathogenesisAdalimumab10 Adalimumab binds specifically to TNF and neutralizes the biological function of TNF by blocking its interaction with the p55 and p75 cell surface TNF receptors Adalimumab also modulates biological responses that are induced or regulated by TNF, including changes in the levels of adhesion molecules responsible for leukocyte migration (ELAM-1, VCAM-1 and ICAM-1 with an IC50 of 0.1–0.2 nM). Etanercept11 Etanercept is a dimeric, soluble, competitive inhibitor of TNF-binding to two distinct cell surface receptors – the 55-kilodalton (p55) and 75-kilodalton (p75) – thereby inhibiting the biological activity of TNF Both of these receptors exist naturally in membrane bound and soluble forms, the soluble form is thought to regulate TNF biological activity Infliximab12 Infliximab is a chimeric human-murine monoclonal antibody that binds with high affinity to both soluble and transmembrane forms of TNF-α, but not to lymphotoxin α (TNF-ß) In vivo, infliximab rapidly forms stable complexes with human TNF-α, a process that parallels the loss of TNF-α bioactivityCertolizumab pegol15Certolizumab pegol is a recombinant, humanized antibody Fab' fragment (with specificity for human TNFα) conjugated to an ~40 kDa polyethylene glycol (PEG2MAL40K). Certolizumab pegol binds to human TNFα with a Kd of 90pM It selectively neutralizes membrane-associated and soluble human TNFα in a dose-dependent manner, but does not neutralize lymphotoxin α (TNFβ)Golimumab16Golimumab is a human IgG1қ monoclonal antibody that binds to both the soluble and transmembrane bioactive forms of human TNFα, thereby preventing binding of TNFα to its receptors and thus inhibiting the biological activity of TNFαGolimumab modulated the in vitro biological effects mediated by TNFα in several bioassays, including: The expression of adhesion proteins responsible for leukocyte infiltration (E-selectin, ICAM-1 and VCAM-1) The secretion of proinflammatory cytokines (IL-6, IL-8, granulocyte colony-stimulating factor [G-CSF] and Granulocyte/macrophage colony stimulating factor  [GM-CSF])Tocilizumab13 IL-6 is a pleiotropic pro-inflammatory cytokine produced by a variety of cell types including T- and B-cells, monocytes and fibroblast. IL-6 is involved in diverse physiological processes, such as T-cell activation, induction of immunoglobulin secretion, induction of hepatic acute phase protein synthesis and stimulation of haemopoiesis Binds specifically to both soluble and membrane-bound IL-6 receptors (sIL-6R and mIL-6R) and has been shown to inhibit sIL-6R and mIL-6R mediated cell signalling Rituximab14 Rituximab binds specifically to the transmembrane antigen, CD20, a non-glycosylated phosphoprotein, located on naïve and mature B cells The Fab domain of rituximab binds to the CD20 antigen on B cells and the Fc domain recruits immune effector functions to mediate B cell lysis Possible mechanisms of effector-mediated cell lysis include complement-dependent cytotoxicity resulting from C1q binding, and antibody-dependent cellular cytotoxicity mediated by one or more of the Fc-γ receptors on the surface of granulocytes, macrophages and natural killer cells Rituximab binding to CD20 antigen on B lymphocytes has also been demonstrated to induce cell death via apoptosis1. Yamada A, et al. J Am Soc Nephrol 2002;13:559–75; 2. Choy EH and Panayi GS. N Engl J Med 2001;344:907–16; 3. Janeway CA Jr, et al. Immunobiology: The Immune System in Health and Disease. 6th ed. New York: Garland Science Publishing; 2005;328; 4. Perkins D, et al. J Immunol 1996;1:156:4154–9; 5. Linsley PS, et al. J Exp Med 1991;174:561–9; 6. Genovese MC, et al. NEJM 2005;353:1114–23; 7.  EU abatacept SPC 2010 (EU abatacept Summary of Product Characteristics, 09 September 2010; Available from http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000701/WC500048935.pdf); 8. Kremer JM. J Clin Rheumatol 2005;11:S55–S62; 9. Summary of Product Characteristics 2008. Accessed on 2nd April 2009. Available from: http://www.emea.europa.eu/humandocs/PDFs/EPAR/kineret/H-363-PI-en.pdf; 10. Summary of Product Characteristics 2008. Accessed on 2nd April 2009. Available from: http://www.emea.europa.eu/humandocs/PDFs/EPAR/humira/H-481-PI-en.pdf; 11. Summary of Product Characteristics 2008. Accessed on 2nd April 2009. Available from: http://www.emea.europa.eu/humandocs/PDFs/EPAR/Enbrel/H-262-PI-en.pdf; 12. Summary of Product Characteristics 2008. Accessed on 2nd April 2009. Available from: http://www.emea.europa.eu/humandocs/PDFs/EPAR/Remicade/H-240-PI-en.pdf; 13. Summary of Product Characteristics 2008; . Accessed on 2nd April 2009. Available from: http://www.emea.europa.eu/humandocs/PDFs/EPAR/RoActemra/H-955-PI-en.pdf; 14. Summary of Product Characteristics 2008. Accessed on 2nd April 2009. Available from: http://www.emea.europa.eu/humandocs/PDFs/EPAR/Mabthera/H-165-PI-en.pdf. 15. Summary of Product Characteristics 2010. Accessed on 5th October 2010. Available from:http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/001037/WC500069763.pdf. 16. Summary of Product Characteristics 2010. Accessed on 5th October 2010. Available from: http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000992/WC500052368.pdf
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TOCILIZUMAB 
Meccanismo d’azione 

Relatore
Note di presentazione
Tocilizumab si lega in modo specifico ai recettori di IL-6 sia solubili sia di membrana, impedendo il legame di IL-6 ai recettori.	In tal modo, il segnale di IL-6 è completamente bloccato e, di conseguenza, è bloccata anche l’attività di IL-6.1,4	1 RoACTEMRA (tocilizumab). Riassunto delle Caratteristiche di Prodotto. 	2 De Benedetti, et al. Reumatismo 2008; 60(Suppl 3): 1-7. 	3 Dayer J-M, et al. Rheumatology 2010; 49: 15-24. 	4 EMEA - Assessment Report for RoACTEMRA. Doc.Ref.: EMEA/26276/2009.



USTEKINUMAB 
 Meccanismo d’azione  

di inibire selettivamente mediatori solubili o cellulari implicati nella 
patogenesi  di molte patologie infiammatorie sistemiche 
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Relatore
Note di presentazione
Pathophysiology of Rheumatoid ArthritisIn the normal immune response, naïve T-cell activation occurs through the following steps1: First, antigen is processed and presented to the T cell by the antigen presenting cell (APC) Although several possible antigens have been suggested as pathogenic triggers in RA, a specific antigen has yet to be identified2 The antigen on presented on the APC is recognized by the T cell through interaction with the T-cell receptor (TCR)3 (this is signal 11) Following this, a co-stimulatory signal (or signal 2) is required to promote full T-cell activation1 Signals through these pathways can either upregulate or downregulate T-cell activation4 There are several co-stimulatory pathways   A key co-stimulatory pathway is the engagement of CD80/CD86 on APCs with CD28 on T cells. This pathway produces positive co-stimulatory signals and facilitates full T-cell activation, proliferation, survival and cytokine production1 Following T-cell activation, expression of cytotoxic T-lymphocyte antigen-4 (CTLA-4) is induced on the T-cell surface  Maximal expression is observed 24–48 hours after T-cell activation4 CTLA-4 has a much higher binding avidity for CD80/CD86 than CD28 In the normal immune response, CTLA-4 competes with CD28, binding to CD80/CD86 and producing a negative signal causing down-regulation of T-cell activation5Abatacept The important role of activated T cells as orchestrators in the immune responses of RA makes T-cell activation a rational therapeutic target6 Abatacept is the only FDA- and EMEA-approved agent to selectively target a key co-stimulatory signal required for full T-cell activation Abatacept is a fully human, soluble, fusion protein, comprising the extracellular domain of human CTLA-4 linked to the modified Fc domain, including hinge, CH2, and CH3 domains of human Immunoglobulin (Ig)G1, which has been modified to prevent Fc mediated events, such as antibody-dependent cell cytotoxicity and complement-dependent cytotoxicity7 The abatacept molecule acts by binding to CD80/CD86 on APCs and preventing its interaction with CD28 on T cells The unique upstream action of abatacept at the level of the T cell leads to selective inhibition of T-cell activation as well as the downstream activation of effector cells and the subsequent release of the cytokines and inflammatory mediators7 that cause the inflammation and destruction characteristic of RA2 By selectively modulating the CD80/CD86:CD28 pathway, abatacept is expected to allow other co-stimulatory pathways to remain largely intact, such that T-cell activation is not expected to be completely blocked8Anakinra9 Interleukin (IL)-1 is a pivotal pro-inflammatory cytokine that mediates many cellular responses, including those implicated in synovial inflammation IL-1 is found in plasma and synovial fluid of patients with RA, and a correlation has been reported between IL-1 concentrations in the plasma and the activity of RA disease Anakinra neutralizes the biologic activity of IL-1α and IL-1β by competitively inhibiting their binding to IL-1 type I receptor  Anakinra inhibits responses elicited by IL-1 in vitro, including the induction of nitric oxide and prostaglandin E2 and/or collagenase production by synovial cells, fibroblasts and chondrocytesApproved TNF inhibitor therapies TNF-α is a proinflammatory cytokine in involved in RA pathogenesisAdalimumab10 Adalimumab binds specifically to TNF and neutralizes the biological function of TNF by blocking its interaction with the p55 and p75 cell surface TNF receptors Adalimumab also modulates biological responses that are induced or regulated by TNF, including changes in the levels of adhesion molecules responsible for leukocyte migration (ELAM-1, VCAM-1 and ICAM-1 with an IC50 of 0.1–0.2 nM). Etanercept11 Etanercept is a dimeric, soluble, competitive inhibitor of TNF-binding to two distinct cell surface receptors – the 55-kilodalton (p55) and 75-kilodalton (p75) – thereby inhibiting the biological activity of TNF Both of these receptors exist naturally in membrane bound and soluble forms, the soluble form is thought to regulate TNF biological activity Infliximab12 Infliximab is a chimeric human-murine monoclonal antibody that binds with high affinity to both soluble and transmembrane forms of TNF-α, but not to lymphotoxin α (TNF-ß) In vivo, infliximab rapidly forms stable complexes with human TNF-α, a process that parallels the loss of TNF-α bioactivityCertolizumab pegol15Certolizumab pegol is a recombinant, humanized antibody Fab' fragment (with specificity for human TNFα) conjugated to an ~40 kDa polyethylene glycol (PEG2MAL40K). Certolizumab pegol binds to human TNFα with a Kd of 90pM It selectively neutralizes membrane-associated and soluble human TNFα in a dose-dependent manner, but does not neutralize lymphotoxin α (TNFβ)Golimumab16Golimumab is a human IgG1қ monoclonal antibody that binds to both the soluble and transmembrane bioactive forms of human TNFα, thereby preventing binding of TNFα to its receptors and thus inhibiting the biological activity of TNFαGolimumab modulated the in vitro biological effects mediated by TNFα in several bioassays, including: The expression of adhesion proteins responsible for leukocyte infiltration (E-selectin, ICAM-1 and VCAM-1) The secretion of proinflammatory cytokines (IL-6, IL-8, granulocyte colony-stimulating factor [G-CSF] and Granulocyte/macrophage colony stimulating factor  [GM-CSF])Tocilizumab13 IL-6 is a pleiotropic pro-inflammatory cytokine produced by a variety of cell types including T- and B-cells, monocytes and fibroblast. IL-6 is involved in diverse physiological processes, such as T-cell activation, induction of immunoglobulin secretion, induction of hepatic acute phase protein synthesis and stimulation of haemopoiesis Binds specifically to both soluble and membrane-bound IL-6 receptors (sIL-6R and mIL-6R) and has been shown to inhibit sIL-6R and mIL-6R mediated cell signalling Rituximab14 Rituximab binds specifically to the transmembrane antigen, CD20, a non-glycosylated phosphoprotein, located on naïve and mature B cells The Fab domain of rituximab binds to the CD20 antigen on B cells and the Fc domain recruits immune effector functions to mediate B cell lysis Possible mechanisms of effector-mediated cell lysis include complement-dependent cytotoxicity resulting from C1q binding, and antibody-dependent cellular cytotoxicity mediated by one or more of the Fc-γ receptors on the surface of granulocytes, macrophages and natural killer cells Rituximab binding to CD20 antigen on B lymphocytes has also been demonstrated to induce cell death via apoptosis1. Yamada A, et al. J Am Soc Nephrol 2002;13:559–75; 2. Choy EH and Panayi GS. N Engl J Med 2001;344:907–16; 3. Janeway CA Jr, et al. Immunobiology: The Immune System in Health and Disease. 6th ed. New York: Garland Science Publishing; 2005;328; 4. Perkins D, et al. J Immunol 1996;1:156:4154–9; 5. Linsley PS, et al. J Exp Med 1991;174:561–9; 6. Genovese MC, et al. NEJM 2005;353:1114–23; 7.  EU abatacept SPC 2010 (EU abatacept Summary of Product Characteristics, 09 September 2010; Available from http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000701/WC500048935.pdf); 8. Kremer JM. J Clin Rheumatol 2005;11:S55–S62; 9. Summary of Product Characteristics 2008. Accessed on 2nd April 2009. Available from: http://www.emea.europa.eu/humandocs/PDFs/EPAR/kineret/H-363-PI-en.pdf; 10. Summary of Product Characteristics 2008. Accessed on 2nd April 2009. Available from: http://www.emea.europa.eu/humandocs/PDFs/EPAR/humira/H-481-PI-en.pdf; 11. Summary of Product Characteristics 2008. Accessed on 2nd April 2009. Available from: http://www.emea.europa.eu/humandocs/PDFs/EPAR/Enbrel/H-262-PI-en.pdf; 12. Summary of Product Characteristics 2008. Accessed on 2nd April 2009. Available from: http://www.emea.europa.eu/humandocs/PDFs/EPAR/Remicade/H-240-PI-en.pdf; 13. Summary of Product Characteristics 2008; . Accessed on 2nd April 2009. Available from: http://www.emea.europa.eu/humandocs/PDFs/EPAR/RoActemra/H-955-PI-en.pdf; 14. Summary of Product Characteristics 2008. Accessed on 2nd April 2009. Available from: http://www.emea.europa.eu/humandocs/PDFs/EPAR/Mabthera/H-165-PI-en.pdf. 15. Summary of Product Characteristics 2010. Accessed on 5th October 2010. Available from:http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/001037/WC500069763.pdf. 16. Summary of Product Characteristics 2010. Accessed on 5th October 2010. Available from: http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000992/WC500052368.pdf
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       I FARMACI BIOLOGICI  
 Modalità di somministrazione 

Infusione endovenosa 

•Infliximab 
•Rituximab 
•Abatacept 
•Tocilizumab 
•Belimumab 

Via sottocutanea 

•Etanercept 
•Adalimumab 
•Anakinra 
•Golimumab 
•Certolizumab pegol 
•Ustekinumab 



FARMACI BIOLOGICI 
Screening all’ingresso 

 • Anamnesi 
• Rx torace 
• Intradermoreazione di Mantoux 10 UI 
• Test al rilascio INF Gamma 
• Sierologia HBV e HCV 
• HIV  
 



  FARMACI BIOLOGICI 
Criteri di esclusione 

• Ipersensibilità nota al farmaco 
 

• Sepsi o gravi fattori di rischio per sepsi 
 

• Infezioni in atto 
 

• Tubercolosi in atto o non  adeguatamente trattata 
 

• Neoplasie 
 

• Severa insufficienza cardiaca (NYHA classe III o IV) 
 

• Malattie demielinizzanti 
 

• Insufficienza renale, neutropenia 
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