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Disclaimer 

H παποςζίαζη αςηή αθοπά ζε θάπμακο ςπό διεπεύνηζη και δεν έσει 

εγκπιθεί για σπήζη, εκηόρ ηηρ σπήζηρ ωρ μέπορ κλινικήρ μελέηηρ. Η 

αποηελεζμαηικόηηηα και η αζθάλεια ηος θαπμάκος δεν έσει αξιολογηθεί 

(ςπό αξιολόγηζη) από ηιρ ςγειονομικέρ απσέρ. Δεν ςπάπσει καμία εγγύηζη 

όηι θα εγκπιθεί 

 

Έσω λάβει ηιμηηική αμοιβή από ηην εηαιπεία Novartis για ηη ζςμμεηοσή 

μος ζηο παπόν δοπςθοπικό ζςμπόζιο 
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KERATINOCYTE 

Wagner EF et al. Nat Rev Rheumatol. 2010;6:704-714. 

Psoriasis Is Caused by Keratinocyte Dysregulation 
General concept before the 1980s 

<1980s 



 

Mosmann T et al. J Immunol. 1986;136:2348-2357; Kobayashi M et al. J Exp Med. 1989;70:827-

846; Manetti R et al. J Exp Med. 1993;177:1199-1204 . 

Psoriasis Is a T-cell–Mediated Disease 
Concepts between 1980 and 2000 

1980-2000 

T-Cells 

Th1 – Th2 

T-cell types 
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IL-12 
p40 

p35 1989 

1993 IL-12      Th1 

KERATINOCYTE X 



Oppman B et al. Immunity. 2000;13:715–725; Aggarwal S et al. J Biol Chem. 

2003;278:1910-1914; Lowes M et al. J Invest Dermatol. 2008;128:1207-1211.  

Discovery of IL-23, IL-17, and Th17 Cells 
The role of IL-17 and Th17 in chronic inflammation 

IL-23  
is identified 2000 

IL-12 
p40 
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p40 

p19 

IL-23 

Vs. 

2003 

Th17 cells are 

Identified as 

 IL-17-producing cells 

in presence of IL-23 

Th17 T cells 

IL-17 



Adapted from Nestle F et al. N Engl J Med. 2009;361:496-509; Lowes M et al. J Invest 

Dermatol. 2008;128:1207-1211.  

Current Psoriasis Pathogenesis Hypothesis  
Th17 cells may be proximal regulators of psoriatic skin inflammation 

KERATINOCYTE 
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 IL-17 : ν λένο ζηόρνο 

Iwakura Y et al. J Clin Invest. 2006;116:1218-1222; Miossec P, Kolls JK. Nat Rev Drug Discov. 

2012;11:763-776. 

Cell differentiation 

Cytokine production  

Th17 

IL-17F 

IL-22 

IL-2 

TNF-α 

IL-17A 

Pro-inflammatory activity on multiple cell types 

Naïve CD4+ T cell 

Th1 
Th2 

IL-4 IL-12 

IL-23 

Neutrophils 

Mast cells 

Macrophages 

g T-cells 

Keratinocytes Endothelial  
cell 
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Adapted from Nestle F et al. N Engl J Med. 2009;361:496-509.  

Η IL17A επηδξά απεπζείαο ζην θεξαηηλνθύηηαξν 

KERATINOCYTE 

TNF-a 
IL-23 

IL-17A 

Activated  

Dendritic cell 

Th17 T-cells 



ηελ παξνύζα θάζε, 3 λέεο βηνινγηθέο 

ζεξαπείεο ζηνρεύνπλ απηό ην κνλνπάηη 
 

Η στόχευση της  IL-17A  αποτελεί 

την απάντηση στη θεραπεία της 

ψωρίασης? 



Brodalumab: πιήξσο αλζξώπηλν αληίζσκα έλαληη ηνπ 

ππνδνρέα ηεο IL-17 (IL-17A θαη IL-17F) 



Ixekizumab: εμαλζξσπνπνηεκέλν αληίζσκα έλαληη ηεο 

IL-17A 



Secukinumab: πιήξσο αλζξώπηλν αληίζσκα εθιεθηηθό 

έλαληη ηεο IL-17A 



Σν Secukinumab δηαθόπηεη ην θιεγκνλώδεο 

κνλνπάηη, κπινθάξνληαο ηελ IL-17A 

TNF-a 

KERATINOCYTE 

IL-23 

IL-17A 

IL-17A 

Secukinumab 
bound to IL-17A 

IL, interleukin; Th, helper T cells; TNF, tumor necrosis factor. 

Adapted from Nestle F et al. N Engl J Med. 2009;361:496-509.  
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Langley et al. NEJM  (2014) 
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Largest phase 3 program completed to date 

in Psoriasis (~3,500 pts)  

A2302  Secukinumab vs placebo   

A2303  Secukinumab vs placebo vs Enbrel  

FEATURE 

JUNCTURE 

Core submission package 

ERASURE 

  

A2308  Secukinumab prefilled syringe vs placebo 

A2309  Secukinumab autoinjector/pen vs placebo 

 

FIXTURE  
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ERASURE Study Design: 

Secukinumab vs placebo 

BSL, baseline; q4wk, every 4 weeks; R, randomization.  

aTreatment starts at Week 12 (+ placebo for blinding) and continues q4wk to Week 48;bTreatment starts at Week 

20, then q4wk to Week 48; cTreatment at Weeks 12, 13, 14, 15, 16, and 20, then q4wk to Week 48. 

Week 60 

Secukinumab 150 mgb 

(Wk 20 and q4wk) 

Secukinumab 300 mgb 

(Wk 20 and q4wk) 

Secukinumab 150 mga 

(Wk 12 and q4wk) 

Secukinumab 300 mga 

(Wk 12 and q4wk) 

Placebo (responders only)c 

Follow-up 

Secukinumab 150 mg 

(BSL; Wk 1, 2, 3, 4, 8) 

Secukinumab 300 mg 

(BSL; Wk 1, 2, 3, 4, 8) 

Secukinumab 150 mg 

(Wk 12, 13, 14, 15, 16) 

Secukinumab 300 mg 

(Wk 12, 13, 14, 15, 16) 

Induction Maintenance 

R 

Week 48 Week 52 Week 12 

Placebo 

(BSL; Wk 1, 2, 3, 4, 8)   R 

Baseline Week 8 
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FIXTURE Study Design 

Secukinumab vs Etanercept vs placebo 

aTreatment or placebo at baseline and Weeks 1, 2, 3, 4, and 8. Short arrows indicate time points 

doses were given during induction period. bMaintenance treatment starts at Week 12 and continues 

q4wk until Week 48. cTreatment at Weeks 12, 13, 14, and 15. dTreatment q4wk from Week 16 until 

Week 48. ePlacebo at Weeks 12, 13, 14, and 15, then q4wk from Week 16 until Week 48. fTreatment 

qwk from Week 12 until Week 51. biw, twice weekly; qwk, every week; q4wk, every 4 weeks; R, 

randomization.  

17 

Secukinumab  

300 mg (n = 327)a 

 

Etanercept  

50 mg biw (n = 326) 

 

Secukinumab  

150 mg (n = 327)a 

R 

Induction 

Baseline Week 8 Week 12 

Maintenance 

Week 48 Week 52 

q4wkd 

q4wkd 

Treatment q4wkb 

50 mg qwkf 

Placeboe 

Secukinumab  

150 mgc 

Secukinumab  

 300 mgc 

Treatment q4wkb 

  R 

Follow-up 

Week 60 

Placebo  

(n = 326)a 

SEC vs ETN 



Baseline Characteristics Were Well Balanced Across Treatment Arms and 

Comparable to Recent Trials in Moderate-to-Severe Psoriasis 



ΑΠΟΣΕΛΕΜΑΣΙΚΟΣΗΣΑ 
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ERASURE  

εκαληηθή δηαθνξά ζηελ απνηειεζκαηηθόηεηα PASI 75 θαη IGA 0/1 

κεηαμύ secukinumab θαη placebo ζηελ εβδνκάδα 12  

aIGA score of 0 (clear) or 1 (almost clear) and an improvement of at least 2 points on the IGA scale compared with baseline. 

P < 0.0001 for all comparisons of secukinumab vs. placebo. 
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Κιίκαθα ησλ 5 ζεκείσλ (IGA) 

 IGA, investigator’s global assessment; mod, modified. 

Langley R et al. The 5-point investigator’s global assessment (IGA) scale: a modified tool for evaluating 

plaque psoriasis severity in clinical trials. J Derm Treat. 2013 

• H θιίκαθα IGA είλαη πεξηζζόηεξν 

απζηεξή γηα ην score 1 (“almost 

clear”) 

 

• Η θιίκαθα PGA πνπ ρξεζηκνπνηείηαη 

έσο ζήκεξα ζηηο πεξηζζόηεξεο 

κειέηεο, ζρεηίδεηαη κε ην  PASI75, 

ελώ ε  IGA κε ην  PASI90 



P < 0.0001 for all comparisons of secukinumab vs. placebo.  P-values were obtained for PASI 90 by the 

multiple testing strategy and for PASI 100 by Cochran-Mantel-Haenszel test. 

ERASURE:  

Τςειή επίηεπμε PASI 90 θαη PASI 100 κε ην Secukinumab, ζηελ εβδνκάδα 

12, ζπγθξηηηθά κε ην placebo )  
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SEC vs PB 
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FIXTURE- Αλώηεξε απνηειεζκαηηθόηεηα ηνπ 

Secukinumab έλαληη ηνπ Etanercept ηελ εβδνκάδα 12 

aNumber of evaluable subjects. *P < 0.0001for comparisons of secukinumab vs. etanercept. 
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SEC vs ETN 

Placebo (n=324a) Secukinumab 150 mg (n=327a) Secukinumab 300 mg (n=323a) Etanercept (n=323a) 
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PASI 90 response PASI 100 response 

54.2% 

41.9% 

20.7% 

1.5% 

24.1% 

14.4% 

4.3% 

0% 

* 

* 

* 

* 

PASI 75 response 

* 

* 

77.1% 

67.0% 

44.0% 

4.9% 

Week 

Week 

IGA 0/1 response 

* 

* 

62.5% 

51.1% 

27.2% 

2.8% 

Week 



FIXTURE 

Αλώηεξε απνηειεζκαηηθόηεηα ηνπ Secukinumab έλαληη ηνπ Etanercept 

ζηα PASI75, PASI 90, PASI 100 θαη IGA κεηά από 52 εβδνκάδεο 

IGA 0/1 response 
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PASI 90 response 

Week 

PASI 100 response 

Placebo Secukinumab 150 mg Secukinumab 300 mg  Etanercept  

PASI 75 response 

SEC vs ETN 

86.7% 

24 

75.5% 

72.4% 

36.8% 



ΣΑΥΤΣΗΣΑ ΕΠΙΣΕΤΞΗ ΑΠΟΣΕΛΕΜΑΣΟ 
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ΣΑΥΤΣΗΣΑ –  50% κείσζε ζην PASI κεηά από 

3 εβδνκάδεο ζεξαπείαο κε  secukinumab 
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ΙΥΤΡΟ ΑΠΟΣΕΛΕΜΑ 
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Αποτελεςματικότητα των θεραπειών

Παξάγνληαο Γνζνινγία PASI 75 

κεηά από 12εβδ

Etanercept 2 x 25 mg/week 34%

Etanercept 2 x 50 mg/week 49%

Ustekinumab

Ustekinumab

45 mg/12 weeks (<100kg Β)

90mg/12 weeks (>100kg Β)

67%

68-71%

Adalimumab 40mg eow 71-80%

Infliximab 5 mg/kg ≥80%

Acitretin 0.5 mg/kg/d 20–30%

Methotrexate 5–15 mg/week 25–50%

Ciclosporin 3 mg/kg/d 50–70%

Τα δεδομζνα δεν προκφπτουν από ςυγκριτικζσ μελζτεσ

Nast A et al Arch Dermatol, Res 2007; 299: 111-38;  Saurat J-H et al BJD 2008; 158 (3): 558-66;  Papp KA et al Lancet 2008; 
371: 1675-84; Leonardi CL et al Lancet 2008; 371: 1665-74 

Secukinumab: 81,6% ησλ αζζελώλ πεηπραίλνπλ 

PASI75 ηελ εβδνκάδα 12 (ERASURE) 



Είλαη ην PASI 75 αξθεηό γηα ηνπο 

αζζελείο? 
Η επίηεπμε ζρεδόλ πιήξνπο θάζαξζεο, (PASI 90), ζρεηίδεηαη 

κε θαιύηεξν QoL από όηη ε επίηεπμε PASI 75 

*Dermatology Life Quality Index (DLQI 0/1) response means psoriasis has no effect on a patient’s life 

Source: Data on file from Secukinumab phase 3 program at week 12 

% reduction in PASI 

PASI 75 to PASI 90 

improvement  

 ~50% increase in DLQI 0/1 

response rate  
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Stelara 45 mg

Stelara 90 mg

Humira 40 mg

Remicade 5mg

Secukinumab 150 mg

Secukinumab 300 mg

72% w.16 

Σν Secukinumab (300 mg) επαλαπξνζδηνξίδεη ηελ 

απνηειεζκαηηθόηεηα 

Week 12 and week 16 pooled data (A2302/3)  

Enbrel® A2303 vs competitor  historical data 

Cross study comparison for illustrative purposes only 

% of patients at wk 12 

PASI 90 
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Σν 72% ησλ αζζελώλ πεηπραίλεη PASI 90 έσο ηελ 

εβδνκάδα 16 

FIXTURE: PASI 90 response over time up to Week 16 

72% 

31% 

31 



ΔΙΑΣΗΡΗΗ ΑΠΟΣΕΛΕΜΑΣΟ 
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65% ησλ αζζελώλ πέηπραλ PASI 90 έσο ηελ  εβδνκάδα 52 – 

ρσξίο πξνβιήκαηα αλνζνγνληθόηεηαο 

Weeks 

FIXTURE: PASI 90 response over time up to Week 52 

33% 

65% 
72% 

31% 

SEC vs ETN 
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Σν Secukinumab βειηηώλεη ηαρύηαηα ηελ ςσξίαζε θαη δηαηεξεί 

πςειή απνηειεζκαηηθόηεηα έσο ηελ εβδνκάδα 52 

*P < 0.0001 vs. placebo at Week 12. 
aOne subject did not sign informed consent before starting study procedures and was excluded from analyses.  
bIGA score of 0 (clear) or 1 (almost clear) and an improvement of at least 2 points on the IGA scale compared with baseline.  
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IGA 0/1b Response PASI 75 Response 

Weeks 

* 

* 

* 

* 

Secukinumab 150 mg (n = 245) Secukinumab 300 mg (n = 245) Placebo (n = 247)a 
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 Η αληαπόθξηζε PASI 90 ηελ εβδνκάδα 16 ήηαλ 69.8% γηα ηνπο αζζελείο ππό  secukinumab 

300 mg 

*P < 0.0001 vs. placebo at Week 12. 
aOne subject did not sign informed consent before starting study procedures and was excluded from analyses.  

Secukinumab 150 mg (n = 245) Secukinumab 300 mg (n = 245) Placebo (n = 247)a 
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PASI 90 Response PASI 100 Response 
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69.8% 
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Σν Secukinumab βειηηώλεη ηαρύηαηα ηελ ςσξίαζε θαη 

δηαηεξεί πςειή απνηειεζκαηηθόηεηα έσο ηελ εβδνκάδα 52 

SEC vs PB 



ΑΦΑΛΕΙΑ 
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ERASURE: ε όιε ηε δηάξθεηα δελ παξαηεξήζεθαλ λέα ή 

κε αλακελόκελα ΑΕ  

AE, adverse event. 

*Placebo administered for 3 months only. 
†Occurring at an incidence rate (IR) ≥10 per 100 patient-years in any treatment group; listed in descending order of 

frequency for both secukinumab groups combined. 
37 
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FIXTURE: Δελ παξαηεξήζεθε δηαθνξά ζηα ΑΕ θαη SAE κεηαμύ  

secukinumab θαη etanercept 

 



 Σν πξνθίι αζθάιεηαο ηνπ Secukinumab ζηα 150 & 300 mg είλαη παξόκνην 

 

 Απμεκέλε επίπησζε ινηκώμεσλ ζηνπο αζζελείο ππό secukinumab ζε ζύγθξηζε 

κε ην placebo, ζηελ πιεηνςεθία ήπηεο ινηκώμεηο αλσηέξνπ αλαπλεπζηηθνύ 

 

 Κακία αλαθνξά γηα ζνβαξέο επθαηξηαθέο ινηκώμεηο πξνο ην παξόλ  

 

 Απμεκέλε εκθάληζε ινηκώμεσλ Candida ζηνπο αζζελείο ππό Secukinumab, 

ήπηεο, ρσξίο λα ρξεηαζηεί λα γίλεη δηαθνπή ηεο ζεξαπείαο 

  Γελ πξνθύπηνπλ ζηνηρεία γηα:  

 Καθνήζεηεο 

 MACE 

 Αλνζνγνληθόηεηα 

ηαζεξό θαη ηζρπξό πξνθίι αζθάιεηαο κε ην 

secukinumab  

  

ε ζύγθξηζε κε ην Enbrel® ιηγόηεξεο αληηδξάζεηο ζην 

ζεκείν ηεο έλεζεο 
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Σν Secukinumab (fully human IL17A inhibitor) πξνζθέξεη:  

 

ΣΑΥΤΣΗΣΑ 

ΙΥΤΡΟ 

ΑΠΟΣΕΛΕΜΑ 

ΔΙΑΡΚΕΙΑ 

72% ησλ αζζελώλ πεηπραίλνπλ PASI 90 

ηελ εβδνκάδα 16 

~65% ησλ αζζελώλ δηαηεξνύλ PASI 

90 ηελ εβδνκάδα 52 

~50% κείσζε ησλ 

ζπκπησκάησλ ηελ εβδνκάδα 3 

Source: FIXTURE (A2303) 

Wk 12 pooled data (A2302/3/8/9) 
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Σας εσταριστώ για την προσοτή σας! 
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BACK-UP slides 
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Leung S et al. Cell Mol Immunol. 2010;7:182-189; Zhu J et al. Ann Rev Immunol. 2010;28:445-489; 

Marwaha A et al. Front Immunol. 2012;3:1-8; Hemdan N et al. Immunol Lett. 2012:148:97-109; Annunziato 

F, Romagnani S. Blood. 2009;114:2213-2219. 

IL-23 Produced by Dendritic Cells Plays a Role in 

Differentiation and Maintenance of Th-17 Cells    

? 

IFN-γ, TNF-α 

Cell-mediated immunity 

(intracellular bacteria, viruses) 

IL-4, IL-5, IL-13 

Humoral immunity 

(extracellular parasites) 

IL-17A,* IL-17F, IL-22, IL-21 

Cell-mediated inflammation 

Autoimmune diseases 

(extracellular pathogens, fungi) 

TGF-β, IL-10 

Immunoregulation 

(peripheral tolerance) 

IL-2R TGF-β1R 

TGF-β1R IL-23R 

IL-4R 

IL-12R IFN-γR 

Th1 

 

Th2 

Th17 

Treg 

IL-12 

IL-4 

IL-6, IL-23 

TGF-β, IL-2 

Dendritic cell 

Naïve T cell 

Potential exists for 

identification of additional 

T-cell lineages 

*Other immune cells also 

produce IL-17A; †mouse 

RORgT = human RORc.   

 

STAT4 

STAT1  

T-bet 

STAT6,  

GATA3 

STAT3, 

RORc†              

FoxP3 
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Iwakura Y et al. J Clin Invest. 2006;116:1218-1222; Ouyang W et al. Eur J Immunol. 2009;39:670-675; 

Vignali DA, Kuchroo VK. Nat Immunol. 2012;13:722-728. 

IL-23 Stimulates Th17 Cells (and Other 

Immune Cells) to Produce IL-17A  

Cell differentiation 

Cytokine production  

Keratinocytes Endothelial  
cells 

Osteoblasts Fibroblasts 

Th17 

IL-17F 

IL-22 

IL-2 

TNF 

IL-17A 

Pro-inflammatory activity on multiple cell types 

Naïve CD4+ T cell 

Th1 
Th2 

IL-4 IL-12 

IL-23 

Neutrophils 

Mast cells 

Macrophages 

g T cells 
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A New Framework for Understanding  

T-Cell Differentiation 

The discovery of Th17 cells:1,2 

• Provided a new understanding of immune defense against extracellular 

pathogens such as Gram-negative bacteria and fungi3,4 

• Reconciled long-standing discrepancies of the Th1/Th2 model4 

• Explained immune responses in chronic inflammatory diseases inconsistent 

with the Th1-Th2 paradigm5,6 

1. Park H et al. Nat Immunol. 2005;6:1113-1141; 2. Harrington LE et al. Nat Immunol. 2005;6:1123-1132;  

3. Korn T et al. Annu Rev Immunol. 2009;27:485-517; 4. Gaffen S. Curr Opin Immunol. 2011;23:613-619; 

5. Weaver CT et al. Annu Rev Immunol. 2007;25:821-852; 6. Miossec P et al. N Engl J Med. 2009;361: 

888-898. 45 
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Th17 Cells ≠ IL-171-3 

• Th17 cells are a separate lineage of CD4+ T cells characterized by  

secretion of IL-171,2 

• IL-17 is a superfamily of cytokines with unique structural features that 

distinguish these family members from other cytokine families2 

• IL-17A is one member cytokine of the IL-17 family1 

• Th17 cells produce many molecules other than IL-17A1,3  

• Th17 cells are not the only source for IL-17A1,2  

NK, natural killer. 

1. Kim J et al. Cell Mol Life Sci. 2013;70:2271-2290; 2. Jones S et al. Nat Immunol. 2012;11:1022-1025; 

3. Miossec P et al. Nat Reviews. 2012;11:763-776. 46 
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IL-17 in Normal Immune Defense 

and Autoimmunity 
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What is IL-17?  

IL-17 Is a Family of Interleukins*1   

• IL-17 is a superfamily of cytokines with unique structural features that 

distinguish these family members from other cytokine families 

• The IL-17 cytokine family plays an important role in immune responses in 

• Normal physiology3 

• Pathologic conditions3 

 
*Representative IL families, not a complete list of families or members; IL-17 family list complete. 

1. Meager A, Wadhwa M. Encyclopedia of Life Sciences. Chichester, England: John Wiley & Sons Ltd; 2007.  

2. Vignali DA, Kuchroo VK. Nat Immunol. 2012;13:722-728.  

3. Miossec P et al. N Engl J Med. 2009;361:888-898. 

IL-17 Family 

IL-17B 

IL-17E (aka IL-25) 

IL-17C 

IL-17A      

IL-17D 

IL-17F        

 IL-12 

 IL-23 

 IL-27 

 IL-35 

IL-12 Family2 IL-1 Family 

 IL-1β 

 IL-1α 

 IL-1Ra 

 IL-18 

 IL-33 

 IL-36 a, b, g 

IL-6 Family 

 IL-6 

 IL-11 

IL-2 Family 

 IL-2 

 IL-15 

 IL-21 
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1. Ivanov S, Linden A. Trends Pharmacol Sci. 2009;30:95-103; 2. Kolls J, Linden A. Immunity. 

2004;21:467-476; 3. Gaffen S. Nat Rev Immunology. 2009;9:556-567; 4. Blanco P et al. Cytokine Growth 

Factor Rev. 2008;19:41-52.   

IL-17A Has Emerged as a Critical Pro-inflammatory 

Cytokine in the IL-17 Cytokine Family    

IL-17 Family 

IL-17B 

IL-17E (aka IL-25) 

IL-17C 

IL-17A        

IL-17D 

IL-17F (isoforms 1&2)         

IL-17A 
• Is also referred to as IL-171 

• Is a homodimeric glycoprotein (35 kDa)1    

• Bridges innate and adaptive immunity through signaling2 

• Plays important roles against extracellular pathogens3 

• Promotes inflammatory pathology1,4 

% Amino acid sequence  

homology with IL-17A 

100% 

55%/40% 

29% 

25% 

23% 

17% 
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1. Onishi R, Gaffen S. Immunology. 2010;129:311-321; 2. Lin A et al. J Immunol. 2011;187:490-500;  

3. Miossec P et al. N Engl J Med. 2009;361:888-898; 4. Weaver C et al. Annu Rev Immunol. 2007;25:821-

852; 5. Molet S et al. 2001;108:430-438; 6. Takatori H et al. J Exp Med. 2008;206:35-41; 7. Sutton CE et al. 

Eur J Immunol. 2012;42:2221-2231. 

IL-17A Is Expressed by a Variety of Innate 

and Adaptive Immune Cells 

Additional Immune Cells Expressing IL-17A 

Innate Adaptive 

Natural killer cells3 Natural killer T cells3,4 

Eosinophils5 

CD4+ lymphoid tissue inducer–like cells6 

IL-17A 

Neutrophils2 Th17 cells3
 Mast cells2 Macrophages1 

g T cells4 and other  
innate lymphoid  

cells7  
Cytotoxic (CD8) 
 T cells4 
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*Effects of IL-17A on osteoblast/osteoclast interactions are not completely understood. 

CRP, C-reactive protein; IL, interleukin; MMP, matrix metalloproteinase; RANKL, receptor-activated nuclear 

factor θB ligand. Adapted from Miossec P et al. N Engl J Med. 2009;361:888-898; Onishi R, Gaffen S. 

Immunology. 2010;129:311-321; Kotake S et al. J Bone Miner Metab. 2012;30:125-135; Iwakura Y et al. Immunol 

Rev. 2008;226:57-79. 

IL-17A Has Effector Activity on Cells of 

Multiple Lineages 

• RANKL 

• Chemokines 

• Osteo- 

clastogenesis 

 

Macrophage, 

dendritic cell 
Endothelial cell Fibroblast Osteoblast* Osteoclast* Chondrocyte Keratinocytes 

• IL-1 

• TNF 

• IL-6 

• CRP 

• MMP9 

• IL-6 

• MMPs 

• IL-6 

• Chemokines 

• Growth factors 

• MMP1, 3, 13 

• RANKL 

• MMP1, 2, 3, 9 

 

• IL-1 

• IL-6 

• iNOS 

• Chemokines 

• IL-6 

• Chemokines 

• Anti-microbial 

peptides 

• Ki67  

(proliferation) 

Target-Cell Type 

Products  

IL-17A 
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How Are IL-17A and IL-17F Related?     

• IL-17A and IL-17F have high (55%/40%) amino acid sequence homology 

compared with other IL-17 family members1 

• IL-17A is a homodimeric cytokine composed of two IL-17A subunits1 

• IL-17A/IL-17F is a heterodimeric cytokine composed of an IL-17A and an  

IL-17F subunit2  

• IL-17F is a homodimeric cytokine composed of two IL-17F subunits1 

• IL-17A, but not IL-17F, is associated with pathogenesis of immune-mediated 

disease1 

1.  Kolls JK, Linden A. Immunity. 2004;21:467-476; 2. Ivanov S, Linden A. Trends in Pharmacol Sci. 

2009;30:95-103. 

IL-17A/IL-17F IL-17A IL-17F 
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Roles of IL-17A and IL-17F in Normal  

Host Immune Defense   

• Neutrophil recruitment1  

• Induction and expression of inflammatory mediators from multiple cell types: 

• Colony-stimulating (GM-CSF, G-CSF) 

• CXC chemokines2,3 (CXCL1, CXCL5, IL-8, CCL2, CCL7) 

• Metalloproteinases 

• IL-6 

• Anti-microbial peptides (defensins and S100 proteins) 

• Involved in host defense against mucocutaneous candidiasis4,5 

• Evidence: Individuals with genetic deficits in IL-17 immunity (or auto-antibodies to  

IL-17A, IL-17F, and IL-22) are subject to these infections4,5 

 

 
G-CSF, granulocyte colony-stimulating factor; GM-CSF, granulocyte-macrophage colony-stimulating factor.  
1. Gaffen SL. Nat Rev Immunol. 2009;9:556-567; 2. Weaver CT et al. Annu Rev Immunol. 2007;25:821-852; 
3. Iwakura Y et al. Immunol Rev. 2008;226:57-79. 4.Puel A et al. Science. 2011;332:65-68. 5.Puel A et al. J Exp 
Med. 2010;207:291-297. 53 
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IL-17A as a Key Mediator of Psoriasis 

• IL-17A is enriched in psoriatic lesions and is produced by a host of cell types 

in skin 

 

 mDC, myeloid dendritic cell.  
Girolomoni G et al. Br J Dermatol. 2012;167:717-724. 55 
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Lin AM et al. J Immunol. 2011;187:490-500; Nestle FO et al. N Engl J Med. 2009;361:496-509; Res PC et 
al. PLoS One. 2010;5:e14108; Cai Y et al. Immunity. 2011;35:596-610. 

IL-17A–Induced Keratinocyte Activation and 

Proliferation Promotes a Cytokine Feedback Loop  

IL-17A 
Neutrophil 

Macrophage 

Th cell 

Keratinocytes 

Area of 

acanthosis 

In
n

a
te

 
A

d
a

p
tiv

e
 

Th1 

Mast cell 

Neutrophil 

Macrophage 

Th17 

Other T cells 

(γδ T, CD8 T) 

Dendritic cell 

Pro-inflammatory 

Cytokines and 

Chemokines 
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Summary 

• Th17 cells and IL-17 cytokines: protective in immune defense, but also  

pathogenic for immune-mediated diseases 

•  IL-17A: associated with development of immune-mediated diseases, 

including psoriasis   

• IL-17A: acts on multiple cell types to induce pro-inflammatory feedback loop  

• Human epidermal keratinocytes: dominant skin cell population expressing  

IL-17 receptors  

• Psoriatic lesions: show increased expression of IL-17A 

• Not just Th17 cells: innate immune cells (mast cells, neutrophils) produce  

IL-17A in psoriatic lesions, may act in pathophysiology of psoriasis 
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