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Biologics
�Biologics: drugs created by biologic processes, 

rather than being chemically synthesized.

�Different types:

�Monoclonal Antibodies

�Fusion Proteins

�Other (i.e.: Interferon)





Posarelli C, Arapi I, Michele Figus M, Neri P 2011



Tumor Necrosis Factor-α

� Tumor necrosis factor (TNF, cachexin or 

cachectin and formally known as tumor 

necrosis factor-alpha) is a cytokine (tumor 

necrosis factors) involved in systemic 

inflammation and is a member of a group of 

cytokines that all stimulate the acute phase 

reaction

� TNF causes apoptotic cell death, cellular 

proliferation, differentiation, inflammation, 

tumorigenesis, and viral replication

� TNF's primary role is in the regulation of 

immune cells



Role of CD4+ T Cells and TNF-α in EAU
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Murphy CC, et al. Br J Ophthalmol 2004;88:412–416

T cell activation and TNF production
in intermediate uveitis



Regulation of macrophage 

activation

Adapted from Calder CJ, et al. J Immunol 2005;175:6286–6293
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Neutralising TNF activity 

reduces tissue damage

Therapy with fusion protein 
of p55TNFr:

•Suppresses target organ 
damage despite continued 
leukocytic infiltrate

•Suppresses Th1 response

•Suppresses apoptosis of T 
cells in retina

•Down regulates 
macrophage activity

Dick AD, et al. Eur J Immunol 1996;26:1018–1025;

Dick AD, et al. J Autoimmun 1998;11:255–264
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EAU in TNF p55 receptor deficient 

mice

Calder CJ, et al. J Immunol 2005;175:6286–6293



EAU in TNF p55 receptor deficient 

mice

Calder CJ, et al. J Immunol 2005;175:6286–6293



Golimumab (Simponi) 2009

Ibritumomab (Zevalin)

Tositumomab (Bexxar)

Rituximab (Rituxan)
Basiliximab (Simulect)

Infliximab (Remicade)
Cetuximab (Erbitux)

Trastuzumab (Herceptin)

Palivizumab (Synagis)

Gemtuzumab (Mylotarg)

Alemtuzumab (Campath)

Omalizumab (Xolair)

Efalizumab (Raptiva)

Bevacizumab (Avastin)

* adapted from: Nils Lonberg: Human antibodies from transgenic animals;   Nat. Biotech. Sep 2005. Vol 23 No 9: 1117

Adalimumab (Humira) 2002 

1990 McCafferty

Phage Display synthetic mAb‘s

Transgenic human mAb‘s
1994 Lonberg et al.; 1994 Green et al.

1975 Koehler & Milstein

Murine monoclonal Ab‘s (mAb’s)

Muromonab-CD3 (Orthoclone OKT3) 1986

Chimeric recombinant mAb‘s
1984 Morrison et al.

Abciximab (RheoPro) 1994

CDR0-modified mAb‘s
1986 Jones et al.

Daclizumab(Zenapax) 1997

Evolution of Antibody



Development of Human Antibodies Using 

Human Antibody Transgenic Mice 

Normal mouse
Human antibody

transgenic mouse

Mouse Ig genes deleted

Human Ig genes inserted
HuHu

Immunize with 

antigen

Immunize with 

antigen

Mouse antibody Human antibody
Lonberg et al. Nature Biotech 2005; 23(9): 1117

http://www.medarex.com/Development/Evolution.htm

For clarity, several intermediate steps are not shown.
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HELP!!!!!!



Uveitis

�Non-responder

�Severe 

�Steroid dependant 

� Traditional immunesuppressives not effective

When anti-TNF-αααα

Identikit
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Mushtaq B et Al. Eye 2007



Clin Exp Rheumatol. 2011 Jul-Aug;29(4 Suppl 67):S93. 
Efficacy of switching to adalimumab in a patient with 
refractory uveitis of Behçet's disease to infliximab.
Leccese P, Latanza L, D'Angelo S, Padula A, Olivieri I.

Clin Exp Rheumatol. 2011 Jul-Aug;29(4 Suppl 67):S54-7. 
Efficacy of adalimumab in patients with Behçet's 
disease unsuccessfully treated with infliximab. Olivieri I, 
Leccese P, D'Angelo S, Padula A, Nigro A, Palazzi C, 
Coniglio G, Latanza L.





6/7 Humira

Dhingra N et Al. Eye 2009



Neri P et Al. MEAJO 2010

Review

Summary 

•Effective

•Safe (?)

•Promising
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Neri P et Al. Clin Exp Rheumetol 2013



Neri P et Al. Clin Exp Rheumetol 2013



Selected case 1-Adalimumab

�Male

�16-yr

�All tests negative

�Bilateral panuveitis with haemorrhagic retinal 

vasculitis

�Severe CMO



Selected case 1-Adalimumab
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Selected case 1-Adalimumab



0.8 0.4

1.0 (2-mts) 0.5

Selected case 1-Adalimumab



1.0 0.63

Selected case 1-Adalimumab

1.0 (4-mts) 0.8



Selected case 1-Adalimumab

28 months-Quiet Uveitis

Would you taper?

1.0 0.8

Yes! 1 SQ/3 weeks
3 months later:

BCVA stable

BIO score 0+

No signs of vasculitis

Patient happyT.



Selected case 1-Adalimumab

Back again to the previous dosage?



Neri P et Al. Int Ophthalmol 2013 







Selected case 2-HLA-27+ spondylitis associated uveitis

� Treatment: Infliximab (4-yr therapy)

� Joint disease under control

� Scarce control of uveitis



Selected case 2-HLA-27+ spondylitis associated uveitis

Golimumab 



Biologics

Immunesuppressives

Steroids

The treatment pyramid



1. Anti-TNF-α agents are a powerful weapon 

for refractory cases

2. SQ Anti-TNF-α agents More userfriendly 

than the intravenous biologics

3. Duration issue still discussed

4. II/III line drugs for severe casesG.

CONCLUSIONS

I Line?




