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COMPOSITIONS COMPRISING IL6R ANTIBODIES FOR THE TREATMENT OF 
UVEITIS AND MACULAR EDEMA AND METHODS OF USING SAME 

5 RELATED APPLICATIONS 

This application claims priority to U.S. provisional application serial number 

62/408,391, filed October 14, 2016; European patent application number 

EP16306166.6, filed September 14, 2016; and U.S. provisional application serial 

number 62/250,269, filed November 3, 2015, each of which is incorporated by 

10 reference herein in its entirety.  

FIELD OF THE INVENTION 

The present invention relates to the field of therapeutic treatment of uveitis 

15 and/or macular edema. More specifically, the invention relates to the use of 

interleukin-6 receptor (IL-6R) antagonists, such as anti-IL-6R antibodies to treat 

uveitis.  

BACKGROUND 
20 

Interleukin-6 is a key cytokine with a wide range of biological activities, 

including regulation of immune reactivity, the acute-phase response, inflammation, 

oncogenesis and hematopoiesis (Kishimoto T., The Cytokine Handbook, A. W.  

Thomson, Lotze, M.T., ed. (London: Academic Press). 2003 pp. 281-304).  

25 Overproduction of IL-6 has been found to play pathological roles in chronic 

inflammatory diseases, including rheumatoid arthritis (RA). IL-6 has been also 

consistently shown to be elevated in the vitreous of patients with non-infectious 

uveitis (Ongkosuwito et al., Invest Ophthalmol Vis Sci. 1998;39(13):2659-65; Perez 

et al., Ocul Immunol Inflamm. 2004;12(3):193-201; Yoshimura et al., PloS One.  

30 2009;4(12):e8158; and Valentincic et al., Mol Vis. 2011;17:2003-10. Epub 2011 Jul 

20).  

IL-6 interacts directly with the IL-6Ra subunit and the IL-6/IL-6Ra pair forms a 

high affinity complex with the glycoprotein 130 (gpl30) subunit. IL-6Ra also exists in 

a soluble form, which is involved in trans-signaling and allows IL-6 to affect cells that 

35 do not express IL-6Ra including synovial cells in the joint (Rose-John et al., J Leukoc 

Biol. 2006; 80(2), 227-36).  
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Sarilumab (SAR153191), also designated as REGN88, is co-developed by 

Sanofi and Regeneron. Sarilumab is a recombinant IgG1 kappa monoclonal 

antibody of fully human sequence directed against the alpha subunit of the IL-6 

receptor complex (IL-6Ra). Sarilumab is a potent and specific inhibitor of IL-6 

5 signaling. By binding to IL-6Ra with high affinity, sarilumab blocks the binding of IL-6 

and interrupts the cytokine-mediated signaling cascade. Sarilumab is being 

evaluated in Phase 3 clinical trials for the treatment of RA. In addition, a proof of 

concept study is now ongoing for the treatment of patients with non-infectious, 

intermediate, posterior or pan-uveitis.  

10 Interleukin-6 is a key element in the etiology of rheumatic conditions and 

inhibition of its signaling is a critical part of the mechanism of action of sarilumab.  

Proinflammatory cytokines associated with RA include tumor necrosis factor 

alpha (TNF-a), interleukin-1 (IL-1), and IL-6. Interleukin-6 is expressed in a large 

proportion of cells in rheumatoid synovium and elevated levels of IL-6 are found in 

15 the serum and synovial fluid of patients with RA. Elevated levels of soluble IL-6R a 

have also been observed in a variety of inflammatory diseases, including RA (Lipsky 

PE. Interleukin-6 and rheumatic diseases. Arthritis Res Ther. 2006;8 (Suppl 2): S4).  

Interaction of IL-6 with soluble IL-6R a results in formation of soluble complexes that 

are able to transactivate gp130 present on a number of cell surfaces, potentially a 

20 major pathogenic mechanism in RA (Rose-John et al., J Leukoc Biol. 2006; 80(2), 

227-36). IL-6 is downstream from TNF-a and IL-1 in inflammatory cytokine cascades 

and may therefore represent a final common signaling pathway in a wide range of 

inflammatory processes. Rheumatoid arthritis is a chronic inflammatory disease 

characterized by persistent synovitis and progressive destruction of cartilage and 

25 bone in multiple joints. Associated systemic inflammatory symptoms include fever, 

fatigue, anemia, increased acute phase reactants such as erythrocyte sedimentation 

rate (ESR) and C-reactive protein (CRP), and the development of auto-antibodies 

such as rheumatoid factor (RF) (Kishimoto T., The Cytokine Handbook, A. W.  

Thomson, Lotze, M.T., ed. (London: Academic Press). 2003 pp. 281-304).  

30 Uveitis is a term used to describe a group of intraocular inflammatory 

diseases that can occur at any age, but predominantly affects patients in the working 

age group (Nussenblatt et al., Ophthalmology 1985;92(4):467- 471). Non-infectious 

uveitis (NIU) may result from an underlying inflammatory disease, an autoimmune 

disorder, a tumor or as a result of trauma to the eye. In most cases, the cause 
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remains unknown (ie, idiopathic uveitis) (Durrani et al., Br J Ophthalmol.  

2004;88(9):1159-62).  

The goal in the treatment of NIU is to control inflammation, prevent loss of 

vision, and minimize long term complications of the disease and its treatment.  

5 Systemic corticosteroids are widely used for the management of posterior segment 

inflammation which requires treatment, particularly when it is associated with 

systemic disease or when bilateral ocular disease is present. As IL-6 has been 

consistently shown to be elevated in the vitreous of patients with NIU (Ongkosuwito 

et al. Invest Ophthalmol Vis Sci. 1998;39(13):2659-65; Perez et al. Ocul Immunol 

10 Inflamm. 2004;12(3):193-201; Yoshimura et al., PloS One. 2009;4(12):e8158; 

Valentincic et al. Mol Vis. 2011;17:2003-10. Epub 2011 Jul 20), blockade of IL-6 

signaling through IL-6Ra with sarilumab may have potential as a treatment in this 

disease.  

To support the treatment of non-infectious uveitis following subcutaneous 

15 injection of sarilumab to patients, the efficacy of the murine surrogate antibody 

against IL-6Ra (REGN844), was investigated in a murine organ-specific T 

lymphocyte-mediated model of experimental autoimmune uveoretinitis (EAU). In the 

study, REGN844 given intraperitoneally (IP) to mice at dose-levels from 10 to 100 

mg/kg every third day from Day 5 post-EAU induction, resulted in a dose-related 

20 inhibition of non-infectious uveitis as evidenced by reductions in retinal thickness, 

morphological abnormalities and inflammatory cell infiltration, confirmed by both 

histological and optical coherence tomography (OCT) measurements. Systemic 

(intraperitoneal) administration of a mouse anti-murine IL6R antibody (REGN844) 

consistently ameliorates the development of vitreoretinal inflammation in the mouse 

25 model of experimental autoimmune uveitis (EAU) (Cao, J, et. al: Investigative 

Ophthalmology & Visual Science June 2013, Vol.54, 5193).  

Macular edema involves the abnormal leakage and accumulation of fluid in 

the macula from damaged blood vessels in the nearby retina. A common cause of 

macular edema is diabetic retinopathy. See Bresnick 1986 Ophthalmology, 93(7): 

30 pages 989-97. Macular edema can also occur after eye surgery, in association with 

age-related macular degeneration, or as a consequence of inflammatory diseases 

that affect the eye. In fact, any disease that damages blood vessels in the retina can 

cause macular edema.  
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Sarilumab (SAR153191), also known as REGN88, is being evaluated for 

the treatment of rheumatoid arthritis (RA) and for the treatment of non-infectious 

intermediate, posterior and pan-uveitis. Sarilumab is a recombinant human 

monoclonal antibody of the immunoglobulin G1 (IgG1) kappa isotype directed 

5 against the interleukin-6 receptor a-subunit (IL-6Ra). Sarilumab binds the human 

IL-6Ra and has been demonstrated to block interleukin-6 (IL-6) signaling and to 

not induce signaling in the absence of IL-6. In ex vivo assays, sarilumab did not 

demonstrate antibody-dependent cellular cytotoxicity (ADCC) or complement

dependent cytotoxicity (CDC) on relevant cell types where sarilumab binding was 

10 verified by fluorescence-activated cell sorter (FACS) analysis.  

SUMMARY 
An aspect of the disclosure provides a method for treating macular edema 

15 in a subject in need thereof comprising administering an effective amount of an 

antibody that specifically binds IL-6 receptor.  

In various embodiments, the antibody that specifically binds to the IL-6 

receptor comprises a heavy chain variable region of sequence SEQ ID NO:2 and 

the light chain variable region sequence of SEQ ID NO:3. In various embodiments 

20 of the method, the antibody is sarilumab.  

In various embodiments of the method, subject is suffering from at least 

one symptom of macular edema. In various embodiments, the at least one 

symptom is selected from the group consisting of: ocular inflammation, impaired 

vision, impaired color recognition, tissue thickening, and leakage of ocular vessels.  

25 For example, the subject has blurry vision. In various embodiments of the method, 

the subject suffering from the at least one symptom of macular edema is improved 

after administering the antibody.  

In various embodiments of the method, the subject is suffering from cystoid 

macular edema. In various embodiments of the method, the subject is suffering 

30 from diabetic retinopathy.  

In various embodiments the macular edema is macular edema secondary 

to uveitis. For example, the uveitis is selected from the group consisting of 

intermediate uveitis, posterior uveitis and pan-uveitis.  

In various embodiments of the method, subject has a central retinal 

35 thickness (CRT) greater than 300 pm.  

4 
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In various embodiments of the method, the subject suffering from at least 

one symptom of uveitis is improved after administering the antibody. In various 

embodiments, the is symptom of uveitis is selected from the group consisting of: 

vitreous haze (VH) level, best corrected visual acuity (BCVA), signs of ocular 

5 inflammation, retinal vessel leakage, central retinal thickness, and ocular 

inflammation in the anterior chamber.  

In various embodiments, the subject is suffering from at least one symptom 

of macular edema and from at least one symptom of uveitis. In various 

embodiments of the method, the subject suffering from both of these symptoms is 

10 improved after administering the antibody.  

In various embodiments of the method, the subject has been previously 

treated for at least three months with a corticosteroid. For example, the 

corticosteroid is prednisone. In various embodiments, the prednisone was 

administered from 15 to 80 mg/day.  

15 In various embodiments of the method, the subject was also administered 

methotrexate. For example, the methotrexate was administered from 6 to 25 

mg/week.  

In various embodiments of the method, the subject is also administered a 

corticosteroid. For example, the corticosteroid is prednisone. In various 

20 embodiments of the method, the prednisone is administered from 15 to 80 mg/day.  

In various embodiments of the method, the subject is also administered 

methotrexate. For example, the methotrexate is administered from 6 to 25 

mg/week.  

In various embodiments, the subject achieves after 16 weeks a reduction 

25 in the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

corticosteroid dose to less than 10 mg per day.  

In various embodiments, the subject achieves after 16 weeks a reduction 

in the VH level on the Miami 9 point scale of at least 2.  

In various embodiments, the subject achieves after 16 weeks a reduction 

30 of corticosteroid dose to less than 10 mg per day.  

In various embodiments, the subject experiences a greater than 20% 

reduction in CRT, greater than 10 letters of improvement in BCVA, shows a 

reduction in retinal vessel leakage and/or an improvement in uveitis clinical 

assessment score. For example, the assessment score is calculated using 

35 feedback from the subject and/or is determined using an assessment and/or 

5 
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procedure by a physician. For example, the improvement or reduction is relative to 

a healthy subject, or to a control value or a sample from the subject having uveitis 

and/or macular edema prior to having the ocular condition.  

In various embodiments, the subject achieves after 16 weeks an 

5 improvement in BCVA.  

In various embodiments, the subject achieves after 16 weeks an 

improvement in CRT.  

In various embodiments, the subject achieves after 16 weeks an 

improvement in retinal vessel leakage.  

10 In various embodiments, the subject achieves after 16 weeks an 

improvement in a clinical assessment score.  

In various embodiments of the method, the antibody is administered 

subcutaneously. In various embodiments, the antibody is administered 

intravenously.  

15 In various embodiments of the method, the antibody is administered from 

about 150 to about 200 mg once every two weeks. For example, the antibody is 

administered subcutaneously.  

In various embodiments of the method, the antibody is administered at 

about 150 mg once every two weeks. In various embodiments of the method, the 

20 antibody is administered at about 200 mg once every two weeks.  

In various embodiments of the method, the antibody is tocilizumab. For 

example, the tocilizumab is administered intravenously at from about 4 to about 8 

mg/kg once every four weeks. In various embodiments, the tocilizumab is 

administered subcutaneously at about 162 mg once a week or once every two 

25 weeks.  

An aspect of the disclosure provides an antibody for use in a method for 

treating uveitis and/or macular edema in a subject, wherein the antibody 

specifically binds IL-6 receptor, optionally wherein the subject has a VH level 

greater than or equal to 2 on the Miami 9 step scale or wherein the subject has a 

30 CRT greater than 300 pm.  

In addition, the present disclosure provides a method for treating uveitis in 

a subject in need thereof comprising administering an effective amount of an 

antibody that specifically binds IL-6 receptor, wherein the subject has a VH level 

greater than or equal to 2 on the Miami 9 step scale or wherein the subject has a 

35 CRT greater than 300 pm. The subject can have a VH level greater than or equal 

6 
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to 3, 4, 5, 6, 7 or 8 on the Miami 9 step scale. The subject can have a VH level 

greater than or equal to 4 on the Miami 9 step scale.  

The uveitis can in various embodiments be selected from the group 

consisting of intermediate uveitis, posterior uveitis and pan-uveitis. The uveitis can 

5 in various embodiments be non-infectious uveitis. In various embodiments, the 

uveitis can be systemic or idiopathic. The subject can be suffering from macular 

edema. The subject can in various embodiments have a CRT greater than 300 

pm. The subject can in various embodiments have other signs of intraocular 

inflammation. In certain specific embodiments, the other signs of intraocular 

10 inflammation are selected from the group consisting of perivascular sheathing of 

retinal vessels and leakage of retinal vessels.  

In some embodiments, the subject has been suffering from uveitis for at 

least three months.  

In certain embodiments, at least one symptom of uveitis in the subject is 

15 improved. The symptom of uveitis can be selected from the group consisting of VH 

level, BCVA, macular edema, signs of ocular inflammation, retinal vessel leakage, 

CRT and ocular inflammation in the anterior chamber. For example, the symptom 

of uveitis (e.g., VH level) is determined by comparison to a healthy individual 

without uveitis and/or macular edema, or to a control value or a sample from the 

20 subject prior to having uveitis and/or macular edema.  

In some specific embodiments, the subject has been treated for at least 

three months with a corticosteroid. In particular embodiments, the corticosteroid 

is prednisone. In some embodiments, the prednisone was administered from 15 

to 80 mg/day.  

25 In certain specific embodiments, the subject was also administered 

methotrexate. In some embodiments, the methotrexate was administered from 6 

to 25 mg/week.  

In some embodiments, the subject is administered a corticosteroid. The 

corticosteroid can in various embodiments be prednisone. In some specific 

30 embodiments, the prednisone was administered from 15 to 80 mg/day.  

In some specific embodiments, the subject is also administered 

methotrexate. In various embodiments, the methotrexate may be administered 

from 6 to 25 mg/week.  

In certain embodiments, the subject achieves after 16 weeks a reduction in 

35 the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

7 
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corticosteroid dose to less than 10 mg per day. In certain specific embodiments, 

the subject achieves after 16 weeks a reduction in the VH level on the Miami 9 

point scale of at least 2. In some embodiments, the subject achieves after 16 

weeks a reduction of corticosteroid dose to less than 10 mg per day.  

5 In some specific embodiments, the subject experiences a greater than 20% 

reduction in CRT, greater than 10 letters of BCVA, shows a reduction in retinal 

vessel leakage and/or an improvement in uveitis clinical assessment score. In 

certain embodiments, the subject achieves after 16 weeks an improvement in 

BCVA. In some embodiments, the subject achieves after 16 weeks an 

10 improvement in CRT. In certain specific embodiments, the subject achieves after 

16 weeks an improvement in retinal vessel leakage. In some specific 

embodiments, the subject achieves after 16 weeks an improvement in uveitis 

clinical assessment score.  

In any embodiment, the antibody that specifically binds to the IL-6 receptor 

15 can be an antibody that comprises a heavy chain variable region of amino acid 

sequence SEQ ID NO:2 and the light chain variable region amino acid sequence 

of SEQ ID NO:3. In some embodiments, the antibody is administered from about 

150 mg to about 200 mg once every two weeks. In various embodiments, the 

antibody is administered at about 150 mg once every two weeks. In various 

20 embodiments, the antibody is administered at about 200 mg once every two weeks.  

In some specific embodiments, the antibody is sarilumab.  

In certain embodiments, the antibody is tocilizumab. In certain specific 

embodiments, the tocilizumab is administered intravenously at from about 4 to 

about 8 mg/kg once every four weeks. In various embodiments, the tocilizumab is 

25 administered subcutaneously at about 162 mg once a week or once every two 

weeks.  

An aspect of the disclosure provides an antibody for use in a method of 

treating uveitis and/or macular edema in a subject, wherein the antibody 

comprises a heavy chain variable region of sequence SEQ ID NO:2 and the light 

30 chain variable region sequence of SEQ ID NO:3.  

In addition, the present disclosure also provides a method of treating 

uveitis in a subject in need thereof comprising administering to the subject a 

therapeutically effective amount of an antibody, wherein the antibody comprises a 

heavy chain variable region of sequence SEQ ID NO:2 and the light chain 

35 variable region sequence of SEQ ID NO:3. In some embodiments, the antibody 

8 
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is sarilumab.  

The uveitis can in various embodiments be selected from the group 

consisting of intermediate uveitis, posterior uveitis and pan-uveitis. The uveitis can 

in various embodiments be non-infectious uveitis. The uveitis can be systemic or 

5 idiopathic.  

In some specific embodiments, the subject has a VH level greater than or 

equal to 2 on the Miami 9 step scale. In certain specific embodiments, the subject 

has a VH level greater than or equal to 3, 4, 5, 6, 7 or 8 on the Miami 9 step scale.  

In some embodiments, the subject has a VH level greater than or equal to 4 on the 

10 Miami 9 step scale.  

In certain embodiments, the subject is suffering from macular edema. In 

certain specific embodiments, the subject has a CRT greater than 300 pm. In 

some embodiments, the subject has other signs of intraocular inflammation. In 

some embodiments, the other signs of intraocular inflammation are selected from 

15 the group consisting of perivascular sheathing of retinal vessels and leakage of 

retinal vessels. In some specific embodiments, the subject has been suffering from 

uveitis for at least three months.  

In some embodiments, at least one symptom of uveitis in the subject is 

improved. The symptom of uveitis can in various embodiments be selected from 

20 the group consisting of VH level, BCVA, macular edema, signs of ocular 

inflammation, CRT and ocular inflammation in the anterior chamber.  

In certain embodiments, the subject has been treated for at least three 

months with a corticosteroid. For example, the corticosteroid can be prednisone.  

In some embodiments, the prednisone was administered from 15 to 80 mg/day. In 

25 some specific embodiments, the subject was also administered methotrexate. In 

particular embodiments, the methotrexate was administered from 6 to 25 mg/week.  

In some embodiments, the subject is administered a corticosteroid. The 

corticosteroid can be prednisone. In some specific embodiments, the prednisone 

was administered from 15 to 80 mg/day.  

30 In some specific embodiments, the subject is also administered 

methotrexate. In certain embodiments, the methotrexate is administered from 6 to 

25 mg/week.  

In certain embodiments, the subject achieves after 16 weeks a reduction in 

the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

35 corticosteroid dose to less than 10 mg per day. In certain specific embodiments, 

9 
20211228_1 (GHMatters) P44094AU00



the subject achieves after 16 weeks a reduction in VH level on the Miami 9 point 

scale of at least 2. In some embodiments, the subject achieves after 16 weeks a 

reduction of corticosteroid dose to less than 10 mg per day. In some specific 

embodiments, the subject experiences a greater than 20% reduction in CRT, 

5 greater than 10 letters of BCVA, shows a reduction in retinal vessel leakage 

and/or an improvement in uveitis clinical assessment score. In certain 

embodiments, the subject achieves after 16 weeks an improvement in BCVA. In 

certain specific embodiments, the subject achieves after 16 weeks an 

improvement in CRT. In some embodiments, the subject achieves after 16 

10 weeks an improvement in retinal vessel leakage. In some specific embodiments, 

the subject achieves after 16 weeks an improvement in uveitis clinical 

assessment score.  

An aspect of the disclosure provides a composition for use in the 

treatment of macular edema in a subject in need thereof, the composition 

15 comprising an effective amount of an antibody that specifically binds IL-6 

receptor.  

In an aspect, there is provided a method of treating macular edema in a 

subject in need thereof, comprising administering to the subject i) a composition 

comprising an effective amount of an antibody that specifically binds IL-6 receptor 

20 and ii) a corticosteroid, wherein the antibody that specifically binds to the IL-6 

receptor comprises a heavy chain variable region of sequence SEQ ID NO:2 and 

a light chain variable region sequence of SEQ ID NO:3, wherein the antibody is 

administered at a dose from about 150 to about 200 mg once every two weeks, 

and wherein the subject has been previously treated for at least three months 

25 with a corticosteroid, wherein the subject achieves after 16 weeks a reduction in 

the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

corticosteroid dose to less than 10 mg per day.  

In various embodiments, the antibody that specifically binds to the IL-6 

receptor comprises a heavy chain variable region of sequence SEQ ID NO: 2 and 

30 the light chain variable region sequence of SEQ ID NO: 3. For example, the 

antibody is sarilumab.  

In various embodiments, the subject is suffering from at least one 

symptom of macular edema selected from the group consisting of: ocular 

inflammation, impaired vision, impaired color recognition, tissue thickening, and 

35 leakage of ocular vessels. For example the macular edema is cystoid macular 

edema. In various embodiments, the subject is suffering from diabetic 
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retinopathy. In various embodiments, the macular edema is secondary to uveitis.  

For example, the uveitis is selected from the group consisting of intermediate 

uveitis, posterior uveitis and pan-uveitis (or panuveitis).  

In various embodiments, the subject has a CRT greater than 300 pm.  

5 In various embodiments, the at least one symptom of macular edema in 

the subject is improved after administering the antibody.  

In various embodiments, at least one symptom of uveitis in the subject is 

improved after administering the antibody. In various embodiments, the symptom 

of uveitis is selected from the group consisting of: VH level, BCVA, signs of 

10 ocular inflammation, retinal vessel leakage, central retinal thickness, and ocular 

inflammation in the anterior chamber.  

In various embodiments, the subject has been previously treated for a 

period of time with corticosteroids. For example, the period is at least one month, 

two months or three months with a corticosteroid. In various embodiments, the 

15 corticosteroid is prednisone. For example, the prednisone was administered from 

15 to 80 mg/day.  

In various embodiments, the subject was also administered methotrexate.  

For example, the methotrexate was administered from 6 to 25 mg/week.  

In various embodiments, the subject is also administered a corticosteroid.  

20 For example, the corticosteroid is prednisone. In various embodiments, the 

prednisone was administered from 15 to 80 mg/day.  

In various embodiments, the subject is also administered methotrexate.  

For example, the methotrexate is administered from 6 to 25 mg/week.  

In various embodiments, the subject achieves after 16 weeks a reduction 

25 in the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

corticosteroid dose to less than 10 mg per day. In various embodiments, the 

subject achieves after 16 weeks a reduction in the VH level on the Miami 9 point 

scale of at least 2. In various embodiments, the subject achieves after 16 weeks 

a reduction of corticosteroid dose to less than 10 mg per day. In various 

30 embodiments, the subject experiences a greater than 20% reduction in CRT, 

greater than 10 letters of BCVA, shows a reduction in retinal vessel leakage 

and/or an improvement in uveitis clinical assessment score.  

In various embodiments, the subject achieves after 16 weeks an 

improvement in BCVA. In various embodiments, the subject achieves after 16 

35 weeks an improvement in CRT. In various embodiments, the subject achieves 

after 16 weeks an improvement in retinal vessel leakage. In various 
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embodiments, the subject achieves after 16 weeks an improvement in a clinical 

assessment score.  

In various embodiments, the antibody comprises is administered 

subcutaneously. In various embodiments, the antibody is administered from 

5 about 150 to about 200 mg once every two weeks. In various embodiments, the 

antibody is administered at about 150 mg once every two weeks.  

In various embodiments, the antibody is tocilizumab. For example, the 

tocilizumab is administered intravenously at from about 4 to about 8 mg/kg once 

every four weeks. In various embodiments, the tocilizumab is administered 

10 subcutaneously at about 162 mg once a week or once every two weeks.  

An aspect of the disclosure provides a composition for use in the 

treatment of uveitis, wherein the composition comprises an effective amount of 

an antibody that specifically binds IL-6 receptor. In various embodiments, the 

subject has a VH level greater than or equal to 2 on the Miami 9 step scale or 

15 wherein the subject has a CRT greater than 300 pm. For example, the subject 

has a VH level greater than or equal to 3, 4, 5, 6, 7, or 8 on the Miami 9 step 

scale. In various embodiments, the subject has a VH level greater than or equal 

to 4 on the Miami 9 step scale.  

In various embodiments of the use, the uveitis is selected from the group 

20 consisting of intermediate uveitis, posterior uveitis and pan-uveitis. In various 

embodiments, the uveitis is non-infectious uveitis. In various embodiments, the 

uveitis is systemic or idiopathic.  

The subject in various embodiments is suffering from macular edema.  

In various embodiments, the subject has a CRT greater than 300 pm. For 

25 example, the CRT is about 350 pm, 400 pm, 450 pm, 500 pm, 550 pm, 600 pm, 

650 pm, 700 pm, 750 pm, 800 pm, or greater than 800 pm.  

In various embodiments of the use, the subject has another sign or 

another symptom intraocular inflammation. For example, the other signs of 

intraocular inflammation are selected from the group consisting of perivascular 

30 sheathing of retinal vessels and leakage of retinal vessels.  

In various embodiments, the subject has been suffering from uveitis for at 

least three months. For example, the at least one symptom of uveitis in the 

subject is improved after use of the composition. In various embodiments, the 

symptom of uveitis is selected from the group consisting of VH level, BCVA, 

35 macular edema, signs of ocular inflammation, retinal vessel leakage, CRT, and 

ocular inflammation in the anterior chamber.  
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In various embodiments of the use, the subject has been treated for at 

least three months with a corticosteroid. For example, the corticosteroid is 

prednisone. In various embodiments, the prednisone was administered from 15 

to 80 mg/day.  

5 In various embodiments, the subject was also administered methotrexate.  

For example, the methotrexate was administered from 6 to 25 mg/week.  

In various embodiments, the subject is administered a corticosteroid. For 

example, the corticosteroid is prednisone. In various embodiments, the 

prednisone was administered from 15 to 80 mg/day.  

10 In various embodiments, the subject is also administered methotrexate.  

For example, the methotrexate is administered from 6 to 25 mg/week.  

In various embodiments, the subject achieves after 16 weeks a reduction 

in the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

corticosteroid dose to less than 10 mg per day.  

15 In various embodiments, the subject achieves after 16 weeks a reduction 

in the VH level on the Miami 9 point scale of at least 2.  

In various embodiments, the subject achieves after 16 weeks a reduction 

of corticosteroid dose to less than 10 mg per day.  

In various embodiments, the subject experiences a reduction (e.g., 

20 greater than 20% reduction) in CRT, letters of BCVA (e.g., greater than 10 letters 

of BCVA), shows a reduction in retinal vessel leakage and/or an improvement in 

uveitis clinical assessment score. In various embodiments, the subject achieves 

after 16 weeks an improvement in BCVA. In various embodiments, he subject 

achieves after 16 weeks an improvement in CRT. In various embodiments, the 

25 subject achieves after 16 weeks an improvement in retinal vessel leakage.  

In various embodiments, the subject achieves after 16 weeks an 

improvement in uveitis clinical assessment score.  

In various embodiments, the antibody that specifically binds to the IL-6 

receptor comprises a heavy chain variable region of sequence SEQ ID NO: 2 and 

30 the light chain variable region sequence of SEQ ID NO: 3.  

In various embodiments, the antibody is administered from about 150 mg 

to about 200 mg per once every two weeks. In various embodiments, the 

antibody is administered at about 150 mg once every two weeks. In various 

embodiments, the antibody is administered at about 200 mg once every two 

35 weeks.  
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In various embodiments, the antibody is sarilumab. In various 

embodiments, the antibody is tocilizumab. For example, the tocilizumab is 

administered intravenously at from about 4 to about 8 mg/kg once every four 

weeks.  

5 An aspect of the disclosure provides a composition for use in treatment of 

uveitis in a subject in need thereof, the composition comprising a therapeutically 

effective amount of an antibody, wherein the antibody comprises a heavy chain 

variable region of sequence SEQ ID NO:2 and the light chain variable region 

sequence of SEQ ID NO:3.  

10 In another aspect, there is provided a method of treating uveitis in a 

subject in need thereof, comprising administering to the subject i) a composition 

comprising an effective amount of an antibody that specifically binds IL-6 receptor 

and ii) a corticosteroid, wherein the subject has a vitreous haze (VH) level greater 

than or equal to 2 on the Miami 9 step scale or wherein the subject has a central 

15 retinal thickness (CRT) greater than 300 pm, wherein the antibody that 

specifically binds to the IL-6 receptor comprises a heavy chain variable region of 

sequence SEQ ID NO:2 and a light chain variable region sequence of SEQ ID 

NO:3, wherein the antibody is administered at a dose from about 150 to about 

200 mg once every two weeks, and wherein the subject has been previously 

20 treated for at least three months with a corticosteroid, wherein the subject 

achieves after 16 weeks a reduction in the VH level on the Miami 9 point scale of 

at least 2 steps or a reduction of corticosteroid dose to less than 10 mg per day.  

In various embodiments, the antibody is sarilumab.  

In various embodiments, the uveitis is selected from the group consisting 

25 of intermediate uveitis, posterior uveitis and pan-uveitis.  

In various embodiments, the uveitis is non-infectious uveitis. In various 

embodiments, the uveitis is systemic or idiopathic.  

In various embodiments, the subject has a VH level greater than or equal 

to 2 on the Miami 9 step scale. In various embodiments, the subject has a VH 

30 level greater than or equal to 3, 4, 5, 6, 7 or 8 on the Miami 9 step scale. In 

various embodiments, the subject has a VH level greater than or equal to 4 on 

the Miami 9 step scale. In various embodiments, the subject is suffering from 

macular edema. In various embodiments, the subject has a CRT greater than 

300 pm.  

35 In various embodiments, the subject has other signs of intraocular 

inflammation.  
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For example, the other signs of intraocular inflammation are selected from 

the group consisting of perivascular sheathing of retinal vessels and leakage of 

retinal vessels.  

In various embodiments, the subject has been suffering from uveitis for at 

5 least three months.  

In various embodiments, the at least one symptom of uveitis in the subject 

is improved after use of the composition. In various embodiments, the symptom 

of uveitis is selected from the group consisting of VH level, BCVA, macular 

edema, signs of ocular inflammation, CRT and ocular inflammation in the anterior 

10 chamber.  

In various embodiments, the subject has been treated for at least three 

months with a corticosteroid. For example, the corticosteroid is prednisone. In 

various embodiments, the prednisone was administered from 15 to 80 mg/day.  

In various embodiments, the subject was also administered methotrexate.  

15 For example, the methotrexate was administered from 6 to 25 mg/week.  

In various embodiments, the subject is administered a corticosteroid. For 

example, the corticosteroid is prednisone. In various embodiments, the 

prednisone was administered from 15 to 80 mg/day.  

In various embodiments, the subject is also administered methotrexate.  

20 For example, the methotrexate is administered from 6 to 25 mg/week.  

In various embodiments, the subject achieves after 16 weeks a reduction 

in the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

corticosteroid dose to less than 10 mg per day.  

In various embodiments, the subject achieves after 16 weeks a reduction 

25 in VH level on the Miami 9 point scale of at least 2.  

In various embodiments, the subject achieves after 16 weeks a reduction 

of corticosteroid dose to less than 10 mg per day.  

In various embodiments, the subject experiences a greater than 20% 

reduction in CRT, greater than 10 letters of BCVA, shows a reduction in retinal 

30 vessel leakage and/or an improvement in uveitis clinical assessment score.  

In various embodiments, the subject achieves after 16 weeks an 

improvement in BCVA. In various embodiments, the subject achieves after 16 

weeks an improvement in CRT. In various embodiments, the subject achieves 

after 16 weeks an improvement in retinal vessel leakage. In various 

35 embodiments, the subject achieves after 16 weeks an improvement in uveitis 

clinical assessment score.  
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An aspect of the disclosure provides use of a composition for the 

manufacture of a medicament for treating macular edema in a subject in need 

thereof, the composition comprising an effective amount of an antibody that 

specifically binds IL-6 receptor.  

5 In various embodiments, the antibody that specifically binds to the IL-6 

receptor comprises a heavy chain variable region of sequence SEQ ID NO:2 and 

the light chain variable region sequence of SEQ ID NO:3. For example, the 

antibody is sarilumab.  

In various embodiments, subject is suffering from at least one symptom of 

10 macular edema selected from the group consisting of: ocular inflammation, 

impaired vision, impaired color recognition, tissue thickening, and leakage of 

ocular vessels. In various embodiments, at least one symptom of macular edema 

in the subject is improved after administering the antibody.  

In various embodiments, the subject is suffering from cystoid macular 

15 edema. In various embodiments, the subject is suffering from diabetic 

retinopathy. In various embodiments, the macular edema is macular edema 

secondary to uveitis. For example, the uveitis is selected from the group 

consisting of intermediate uveitis, posterior uveitis and pan-uveitis.  

In various embodiments, the subject has a CRT greater than 300 pm.  

20 In various embodiments, at least one symptom of uveitis in the subject is 

improved after administering the antibody. In various embodiments, the symptom 

of uveitis is selected from the group consisting of: VH level, BCVA, signs of 

ocular inflammation, retinal vessel leakage, central retinal thickness, and ocular 

inflammation in the anterior chamber.  

25 In various embodiments, the at least one symptom of macular edema and 

the at least one symptom of uveitis in the subject is improved after administering 

the antibody 

In various embodiments, the subject has been previously treated for at 

least three months with a corticosteroid. For example, the corticosteroid is 

30 prednisone.  

In various embodiments, the prednisone was administered from 15 to 80 

mg/day.  

In various embodiments, the subject was also administered methotrexate.  

For example, the methotrexate was administered from 6 to 25 mg/week.  
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In various embodiments, the subject is also administered a corticosteroid.  

For example, the corticosteroid is prednisone. In various embodiments, the 

prednisone is administered from 15 to 80 mg/day.  

In various embodiments, the subject is also administered methotrexate.  

5 For example, the methotrexate is administered from 6 to 25 mg/week.  

In various embodiments, the subject achieves after 16 weeks a reduction 

in the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

corticosteroid dose to less than 10 mg per day.  

In various embodiments, the subject achieves after 16 weeks a reduction 

10 in the VH level on the Miami 9 point scale of at least 2.  

In various embodiments, the subject achieves after 16 weeks a reduction 

of corticosteroid dose to less than 10 mg per day.  

In various embodiments, the subject experiences a greater than 20% 

reduction in CRT, greater than 10 letters of BCVA, shows a reduction in retinal 

15 vessel leakage and/or an improvement in uveitis clinical assessment score.  

In various embodiments, the subject achieves after 16 weeks an 

improvement in BCVA.  

In various embodiments, the subject achieves after 16 weeks an 

improvement in CRT.  

20 In various embodiments, the subject achieves after 16 weeks an 

improvement in retinal vessel leakage.  

In various embodiments, the subject achieves after 16 weeks an 

improvement in a clinical assessment score.  

In various embodiments, the antibody is administered subcutaneously.  

25 In various embodiments, the antibody is administered from about 150 to 

about 200 mg once every two weeks. For example, the antibody is administered 

at about 150 mg once every two weeks. In various embodiments, the antibody is 

administered at about 200 mg once every two weeks.  

In various embodiments, the antibody is tocilizumab. For example, the 

30 tocilizumab is administered intravenously from about 4 to about 8 mg/kg once 

every four weeks. In various embodiments, the tocilizumab is administered 

subcutaneously at about 162 mg once a week or once every two weeks.  

An aspect of the disclosure provides use of an antibody for the 

manufacture of a medicament for treating uveitis and/or macular edema in a 

35 subject, wherein the antibody specifically binds IL-6 receptor, optionally wherein 
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the subject has a VH level greater than or equal to 2 on the Miami 9 step scale or 

wherein the subject has a CRT greater than 300 pm.  

An aspect of the disclosure provides use of a composition for the 

manufacture of a medicament for treating uveitis in a subject in need thereof, 

5 wherein the composition comprises an effective amount of an antibody that 

specifically binds IL-6 receptor, wherein the subject has a VH level greater than 

or equal to 2 on the Miami 9 step scale or wherein the subject has a CRT greater 

than 300 pm.  

In various embodiments, the subject has a VH level greater than or equal 

10 to 3, 4, 5, 6, 7, or 8 on the Miami 9 step scale.  

In various embodiments, the subject has a VH level greater than or equal 

to 4 on the Miami 9 step scale.  

In various embodiments, the uveitis is selected from the group consisting 

of intermediate uveitis, posterior uveitis and pan-uveitis. In various embodiments, 

15 the uveitis is non-infectious uveitis. In various embodiments, the uveitis is 

systemic or idiopathic.  

In various embodiments, the subject is suffering from macular edema, for 

example cystoid macular edema.  

In various embodiments, the subject has a CRT greater than 300 pm.  

20 In various embodiments, the subject has other signs of intraocular 

inflammation. For example, the other signs of intraocular inflammation are 

selected from the group consisting of perivascular sheathing of retinal vessels 

and leakage of retinal vessels.  

In various embodiments, the subject has been suffering from uveitis for at 

25 least three months.  

In various embodiments, at least one symptom of uveitis in the subject is 

improved. For example, the symptom of uveitis is selected from the group 

consisting of VH level, BCVA, macular edema, signs of ocular inflammation, 

retinal vessel leakage, CRT, and ocular inflammation in the anterior chamber.  

30 In various embodiments, the subject has been treated for at least three 

months with a corticosteroid. For example, the corticosteroid is prednisone. In 

various embodiments, the prednisone was administered from 15 to 80 mg/day.  

In various embodiments, the subject was also administered methotrexate.  

For example, methotrexate was administered from 6 to 25 mg/week.  
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In various embodiments, the subject is administered a corticosteroid. For 

example, the corticosteroid is prednisone. In various embodiments, the 

prednisone was administered from 15 to 80 mg/day.  

In various embodiments, the subject is also administered methotrexate.  

5 For example, the methotrexate is administered from 6 to 25 mg/week.  

In various embodiments, the subject achieves after 16 weeks a reduction 

in the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

corticosteroid dose to less than 10 mg per day.  

In various embodiments, the subject achieves after 16 weeks a reduction 

10 in the VH level on the Miami 9 point scale of at least 2. In various embodiments, 

the subject achieves after 16 weeks a reduction of corticosteroid dose to less 

than 10 mg per day. In various embodiments, the subject experiences a greater 

than 20% reduction in CRT, greater than 10 letters of BCVA, shows a reduction 

in retinal vessel leakage and/or an improvement in uveitis clinical assessment 

15 score.  

In various embodiments, the subject achieves after 16 weeks an 

improvement in BCVA. In various embodiments, the subject achieves after 16 

weeks an improvement in CRT. In various embodiments, the subject achieves 

after 16 weeks an improvement in retinal vessel leakage. In various 

20 embodiments, the subject achieves after 16 weeks an improvement in uveitis 

clinical assessment score.  

In various embodiments, the antibody that specifically binds to the IL-6 

receptor comprises a heavy chain variable region of sequence SEQ ID NO:2 and 

the light chain variable region sequence of SEQ ID NO:3.  

25 In various embodiments, the antibody is administered from about 150 to 

about 200 mg once every two weeks. For example, the antibody is administered 

at about 150 mg once every two weeks. In various embodiments, the antibody is 

administered at about 200 mg once every two weeks.  

In various embodiments, the antibody is sarilumab.  

30 In various embodiments, the antibody is tocilizumab. For example, the 

tocilizumab is administered intravenously from about 4 to about 8 mg/kg once 

everyfourweeks. In various embodiments, the tocilizumab is administered 

subcutaneously at about 162 mg once a week or once every two weeks.  

An aspect of the disclosure provides use of an antibody for the 

35 manufacture of a medicament for treating uveitis and/or macular edema in a 

subject, wherein the antibody comprises a heavy chain variable region of 
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sequence SEQ ID NO:2 and the light chain variable region sequence of SEQ ID 

NO:3.  

An aspect of the disclosure provides use of a composition for the 

manufacture of a medicament for treating uveitis in a subject in need thereof, 

5 wherein the composition comprises a therapeutically effective amount of an 

antibody, wherein the antibody comprises a heavy chain variable region of 

sequence SEQ ID NO:2 and the light chain variable region sequence of SEQ ID 

NO:3. In various embodiments, the antibody is sarilumab.  

In another aspect, there is provided use of i) an antibody that specifically 

10 binds IL-6 receptor and ii) a corticosteroid for the manufacture of a medicament 

for the therapeutic treatment of uveitis in a subject in need thereof, wherein the 

subject has a vitreous haze (VH) level greater than or equal to 2 on the Miami 9 

step scale or wherein the subject has a central retinal thickness (CRT) greater 

than 300 pm, wherein the antibody that specifically binds to the IL-6 receptor 

15 comprises a heavy chain variable region of sequence SEQ ID NO:2 and a light 

chain variable region sequence of SEQ ID NO:3, wherein the antibody is 

administered at a dose from about 150 to about 200 mg once every two weeks, 

and wherein the subject has been previously treated for at least three months 

with a corticosteroid, wherein the subject achieves after 16 weeks a reduction in 

20 the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

corticosteroid dose to less than 10 mg per day.  

In a further aspect, there is provided use of i) an antibody that specifically 

binds IL-6 receptor and ii) a corticosteroid for the manufacture of a medicament 

for the therapeutic treatment of macular edema in a subject in need thereof, 

25 wherein the antibody that specifically binds to the IL-6 receptor comprises a 

heavy chain variable region of sequence SEQ ID NO:2 and a light chain variable 

region sequence of SEQ ID NO: 3, wherein the antibody is administered at a 

dose from about 150 to about 200 mg once every two weeks and wherein the 

subject has been previously treated for at least three months with a 

30 corticosteroid, wherein the subject achieves after 16 weeks a reduction in the VH 

level on the Miami 9 point scale of at least 2 steps or a reduction of corticosteroid 

dose to less than 10 mg per day.  

In various embodiments, the uveitis is selected from the group consisting 

of intermediate uveitis, posterior uveitis and pan-uveitis. In various embodiments, 

35 the uveitis is non-infectious uveitis. In various embodiments, the uveitis is 

systemic or idiopathic.  
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In various embodiments, the subject has a VH level greater than or equal 

to 2 on the Miami 9 step scale.  

In various embodiments, the subject has a VH level greater than or equal 

to 3, 4, 5, 6, 7 or 8 on the Miami 9 step scale. In various embodiments, the 

5 subject has a VH level greater than or equal to 4 on the Miami 9 step scale.  

In various embodiments, the subject is suffering from macular edema.  

In various embodiments, the subject has a CRT greater than 300 pm.  

In various embodiments, the subject has other signs of intraocular 

inflammation. For example, the other signs of intraocular inflammation are 

10 selected from the group consisting of perivascular sheathing of retinal vessels 

and leakage of retinal vessels.  
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In various embodiments, the subject has been suffering from uveitis for at 

least three months.  

In various embodiments, at least one symptom of uveitis in the subject is 

improved. In various embodiments, the symptom of uveitis is selected from the group 

5 consisting of VH level, BCVA, macular edema, signs of ocular inflammation, CRT 

and ocular inflammation in the anterior chamber.  

In various embodiments, the subject has been treated for at least three 

months with a corticosteroid. For example, the corticosteroid is prednisone.  

In various embodiments, the prednisone was administered from 15 to 80 

10 mg/day.  

In various embodiments, the subject was also administered methotrexate. For 

example, the methotrexate was administered from 6 to 25 mg/week.  

In various embodiments, the subject is administered a corticosteroid. For 

example, the corticosteroid is prednisone. In various embodiments, the prednisone 

15 was administered from 15 to 80 mg/day.  

In various embodiments, the subject is also administered methotrexate. For 

example, the methotrexate is administered from 6 to 25 mg/week.  

In various embodiments, the subject achieves after 16 weeks a reduction in 

the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

20 corticosteroid dose to less than 10 mg per day.  

In various embodiments, the subject achieves after 16 weeks a reduction in 

VH level on the Miami 9 point scale of at least 2.  

In various embodiments, the subject achieves after 16 weeks a reduction of 

corticosteroid dose to less than 10 mg per day.  

25 In various embodiments, the subject experiences a greater than 20% 

reduction in CRT, greater than 10 letters of BCVA, shows a reduction in retinal vessel 

leakage and/or an improvement in uveitis clinical assessment score.  

In various embodiments, the subject achieves after 16 weeks an improvement 

in BCVA.  

30 In various embodiments, the subject achieves after 16 weeks an improvement 

in CRT.  

In various embodiments, the subject achieves after 16 weeks an improvement 

in retinal vessel leakage.  

20
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In various embodiments, the subject achieves after 16 weeks an improvement 

in uveitis clinical assessment score.  

5 Examples of embodiments of the invention are listed below: 

Embodiment 1. A method for treating uveitis and/or macular edema in a 

subject in need thereof comprising administering an effective amount of an antibody 

that specifically binds IL-6 receptor.  

10 

Embodiment 2. The method of Embodiment 1, wherein the subject has a 

vitreous haze level (VH level) greater than or equal to 2 on the Miami 9 step scale.  

Embodiment 3. The method of Embodiment 1 or 2, wherein the subject has a 

15 central retinal thickness (CRT) greater than 300 pm.  

Embodiment 4. The method of any of the preceding embodiments, wherein the 

subject has a VH level greater than or equal to 3, 4, 5, 6, 7 or 8 on the Miami 9 step 

scale.  

20 

Embodiment 5. The method of any one of the preceding Embodiments, 

wherein the subject has a VH level greater than or equal to 4 on the Miami 9 step 

scale.  

25 Embodiment 6. The method of any of the preceding Embodiments, wherein the 

uveitis is selected from the group consisting of intermediate uveitis, posterior uveitis 

and pan-uveitis.  

Embodiment 7. The method of any of the preceding Embodiments, wherein the 

30 uveitis is non-infectious uveitis.  

Embodiment 8. The method of any of the preceding Embodiments, wherein the 

uveitis is systemic or idiopathic.  

21



WO 2017/079443 PCT/US2016/060344 

Embodiment 9. The method of any of the preceding Embodiments, wherein the 

subject is suffering from macular edema.  

Embodiment 10. The method of any of the preceding Embodiments, wherein the 

5 subject has a CRT greater than 300 pm.  

Embodiment 11. The method of any of the preceding Embodiments, wherein the 

subject has other signs of intraocular inflammation.  

10 Embodiment 12. The method of Embodiment 11, wherein the other signs of 

intraocular inflammation are selected from the group consisting of perivascular 

sheathing of retinal vessels and leakage of retinal vessels.  

Embodiment 13. The method of any of the preceding Embodiments, wherein the 

15 subject has been suffering from uveitis for at least three months.  

Embodiment 14. The method of Embodiment 13, wherein at least one symptom 

of uveitis and/or macular edema in the subject is improved.  

20 Embodiment 15. The method of Embodiment 14, wherein the symptom of 

uveitis is selected from the group consisting of elevated VH level, reduced best 

corrected visual acuity (BCVA), macular edema, signs of ocular inflammation, retinal 

vessel leakage, CRT and ocular inflammation in the anterior chamber.  

25 Embodiment 16. The method of any of the preceding Embodiments, wherein the 

subject has been treated for at least three months with a corticosteroid.  

Embodiment 17. The method of Embodiment 16, wherein the corticosteroid is 

prednisone.  

30 

Embodiment 18. The method of Embodiment 17, wherein the prednisone was 

administered from 15 to 80 mg/day.  
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Embodiment 19. The method of any of the preceding Embodiments, wherein the 

subject was also administered methotrexate.  

Embodiment 20. The method of Embodiment 19, wherein the methotrexate was 

5 administered from 6 to 25 mg/week.  

Embodiment 21. The method of any of the preceding Embodiments, wherein the 

subject is administered a corticosteroid.  

10 Embodiment 22. The method of Embodiment 21, wherein the corticosteroid is 

prednisone.  

Embodiment 23. The method of Embodiment 22, wherein the prednisone was 

administered from 15 to 80 mg/day.  

15 

Embodiment 24. The method of any of the preceding Embodiments, wherein the 

subject is also administered methotrexate.  

Embodiment 25. The method of Embodiment 24, wherein the methotrexate is 

20 administered from 6 to 25 mg/week.  

Embodiment 26. The method of any one of Embodiments 16-18 or 21-23, 

wherein the subject achieves after 16 weeks: 

- a reduction in the VH level on the Miami 9 point scale of at least 2 steps, or 

25 - a reduction of corticosteroid dose to less than 10 mg per day.  

Embodiment 27. The method of any of the preceding Embodiments, wherein the 

subject achieves after 16 weeks a reduction in the VH level on the Miami 9 point 

scale of at least 2 steps.  

30 

Embodiment 28. The method of any one of Embodiments 16-18 or 21-23, 

wherein the subject achieves after 16 weeks a reduction of corticosteroid dose to 

less than 10 mg per day.  
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Embodiment 29. The method of any of the preceding Embodiments, wherein the 

subject experiences: 

- experiences a greater than 20% reduction in CRT, 

- greater than 10 letters of improvement in BCVA, 

5 - a reduction in retinal vessel leakage, and/or 

- an improvement in uveitis clinical assessment score.  

Embodiment 30. The method of Embodiment 29, wherein the subject achieves 

after 16 weeks an improvement in BCVA.  

10 

Embodiment 31. The method of Embodiment 29, wherein the subject achieves 

after 16 weeks an improvement in CRT.  

Embodiment 32. The method of Embodiment 39, wherein the subject achieves 

15 after 16 weeks an improvement in retinal vessel leakage.  

Embodiment 33. The method of Embodiment 29, wherein the subject achieves 

after 16 weeks an improvement in uveitis clinical assessment score.  

20 Embodiment 34. The method of any of the preceding Embodiments, wherein the 

antibody that specifically binds to the IL-6 receptor comprises a heavy chain variable 

region of sequence SEQ ID NO:2 and the light chain variable region sequence of 

SEQ ID NO:3.  

25 Embodiment 35. The method of Embodiment 34, wherein the antibody is 

administered at about 200 mg per two weeks.  

Embodiment 36. The method of any of the preceding Embodiments, wherein the 

antibody is sarilumab.  

30 

Embodiment 37. The method of any of Embodiments 1-33, wherein the antibody 

is tocilizumab.  
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Embodiment 38. The method of Embodiment 37, wherein the tocilizumab is 

administered from 4 to 8 mg/kg.  

Embodiment 39. A method of treating uveitis and/or macular edema in a subject 

5 in need thereof comprising administering to the subject a therapeutically effective 

amount of an antibody, wherein the antibody comprises a heavy chain variable 

region of sequence SEQ ID NO:2 and the light chain variable region sequence of 

SEQ ID NO:3.  

10 Embodiment 40. The method of Embodiment 39, wherein the antibody is 

sarilumab.  

Embodiment 41. The method of any of Embodiments 39 or 40, wherein the 

uveitis is selected from the group consisting of intermediate uveitis, posterior uveitis 

15 and pan-uveitis.  

Embodiment 42. The method of any of Embodiments 39-41, wherein the uveitis 

is non-infectious uveitis.  

20 Embodiment 43. The method of any of Embodiments 39-42, wherein the uveitis 

is systemic or idiopathic.  

Embodiment 44. The method of any of Embodiments 39-43, wherein the subject 

has a VH level greater than or equal to 2 on the Miami 9 step scale.  

25 

Embodiment 45. The method of Embodiment 44, wherein the subject has a 

vitreous haze (VH) level greater than or equal to 3, 4, 5, 6, 7 or 8 on the Miami 9 step 

scale.  

30 Embodiment 46. The method of Embodiment 44, wherein the subject has a 

vitreous haze (VH) level greater than or equal to 4 on the Miami 9 step scale.  

Embodiment 47. The method of any of Embodiments 39-46, wherein the subject 

is suffering from macular edema.  
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Embodiment 48. The method of any of Embodiments 39-47, wherein the subject 

has a CRT greater than 300 pm.  

5 Embodiment 49. The method of any of Embodiments 39-48, wherein the subject 

has other signs of intraocular inflammation.  

Embodiment 50. The method of Embodiment 49, wherein the other signs of 

intraocular inflammation are selected from the group consisting of perivascular 

10 sheathing of retinal vessels and leakage of retinal vessels.  

Embodiment 51. The method of any of Embodiments 39-50, wherein the subject 

has been suffering from uveitis for at least three months.  

15 Embodiment 52. The method of any of Embodiments 39-51, wherein at least 

one symptom of uveitis in the subject is improved.  

Embodiment 53. The method of Embodiment 52, wherein the symptom of 

uveitis is selected from the group consisting of elevated VH level, reduced BCVA, 

20 macular edema, signs of ocular inflammation, CRT and ocular inflammation in the 

anterior chamber.  

Embodiment 54. The method of any of Embodiments 39-53, wherein the subject 

has been treated for at least three months with a corticosteroid.  

25 

Embodiment 55. The method of Embodiment 54, wherein the corticosteroid is 

prednisone.  

Embodiment 56. The method of Embodiment 55, wherein the prednisone is 

30 administered from 15-to 80 mg/day.  

Embodiment 57. The method of any of Embodiments 39-56, wherein the subject 

was also administered methotrexate.  
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Embodiment 58. The method of Embodiment 58, wherein the methotrexate is 

administered from 6- to 25 mg/week.  

Embodiment 59. The method of any of Embodiments 39-58, wherein the subject 

5 is administered a corticosteroid.  

Embodiment 60. The method of Embodiment 59, wherein the corticosteroid is 

prednisone.  

10 Embodiment 61. The method of Embodiment 60, wherein the prednisone is 

administered from 15 to 80 mg/day.  

Embodiment 62. The method of any of Embodiments 39-61, wherein the subject 

is also administered methotrexate.  

15 

Embodiment 63. The method of Embodiment 62, wherein the methotrexate is 

administered from 6to 25 mg/week.  

Embodiment 64. The method of any one of Embodiments 54-56 or 59-60, 

20 wherein the subject achieves after 16 weeks 

- a reduction in the VH level on the Miami 9 point scale of at least 2 steps; 

or 

- a reduction of corticosteroid dose to less than 10 mg per day.  

25 Embodiment 65. The method of any of Embodiments 39-64, wherein the subject 

achieves after 16 weeks a reduction in VH level on the Miami 9 point scale of at least 

2.  

Embodiment 66. The method of any one of Embodiments 54-56 or 59-60, 

30 wherein the subject achieves after 16 weeks a reduction of corticosteroid dose to 

less than 10 mg per day.  

Embodiment 67. The method of any of Embodiments 39-66, wherein the subject 

experiences: 
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- a greater than 20% reduction in CRT, 

- greater than 10 letters of improvement in BCVA, 

- a reduction in retinal vessel leakage, and/or 

- an improvement in uveitis clinical assessment score.  

5 

Embodiment 68. The method of Embodiment 67, wherein the subject achieves 

after 16 weeks an improvement in BCVA.  

Embodiment 69. The method of Embodiment 67, wherein the subject achieves 

10 after 16 weeks an improvement in CRT.  

Embodiment 70. The method of Embodiment 67, wherein the subject achieves 

after 16 weeks an reduction in retinal vessel leakage.  

15 Embodiment 71. The method of Embodiment 66, wherein the subject achieves 

after 16 weeks an improvement in uveitis clinical assessment score.  

DETAILED DESCRIPTION 

20 

The disclosure provides pharmaceutical compositions and methods of using 

these compositions for the treatment of uveitis and/or macular edema, and the 

improvement of at least one symptom of one or both of these disorders. These 

compositions include at least one antibody that specifically binds human interleukin-6 

25 receptor (hlL-6R) and, optionally, at least one additional therapeutic agent such as 

methotrexate or a corticosteroid.  

Anti-hIL-6R Antibodies 

The present disclosure includes methods that comprise administering to a 

30 patient a human antibody, or an antigen-binding fragment thereof, that binds 

specifically to hlL-6R. As used herein, the term "hL-6R" means a human cytokine 

receptor that specifically binds human interleukin-6 (IL-6). In certain embodiments, 

the antibody that is administered to the patient binds specifically to the extracellular 

domain of hlL-6R.  
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The extracellular domain of hlL-6R is shown in the amino acid sequence of 

SEQ ID NO:1. The sequence of SEQ ID NO: 1 is 

MVAVGCALLAALLAAPGAALAPRRCPAQEVARGVLTSLPGDSVTLTCPGVEPEDNA 

TVHWVLRKPAAGSHPSRWAGMGRRLLLRSVQLHDSGNYSCYRAGRPAGTVHLLV 

5 DVPPEEPQLSCFRKSPLSNVVCEWGPRSTPSLTTKAVLLVRKFQNSPAEDFQEPC 

QYSQESQKFSCQLAVPEGDSSFYIVSMCVASSVGSKFSKTQTFQGCGILQPDPPAN 

ITVTAVARNPRWLSVTWQDPHSWNSSFYRLRFELRYRAERSKTFTTWMVKDLQHH 

CVIHDAWSGLRHVVQLRAQEEFGQGEWSEWSPEAMGTPWTESRSPPAENEVSTP 

MQALTTNKDDDNILFRDSANATSLPVQD.  

10 Unless specifically indicated otherwise, the term "antibody," as used herein, 

shall be understood to encompass antibody molecules comprising two 

immunoglobulin heavy chains and two immunoglobulin light chains (i.e., "full antibody 

molecules") as well as antigen-binding fragments thereof. The terms "antigen

binding portion" of an antibody, "antigen-binding fragment" of an antibody, and the 

15 like, as used herein, include any naturally occurring, enzymatically obtainable, 

synthetic, or genetically engineered polypeptide or glycoprotein that specifically binds 

an antigen to form a complex. Antigen-binding fragments of an antibody may be 

derived, e.g., from full antibody molecules using any suitable standard techniques 

such as proteolytic digestion or recombinant genetic engineering techniques 

20 involving the manipulation and expression of DNA encoding antibody variable and 

(optionally) constant domains. Such DNA is known and/or is readily available from, 

e.g., commercial sources, DNA libraries (including, e.g., phage-antibody libraries), or 

can be synthesized. The DNA may be sequenced and manipulated chemically or by 

using molecular biology techniques, for example, to arrange one or more variable 

25 and/or constant domains into a suitable configuration, or to introduce codons, create 

cysteine residues, modify, add or delete amino acids, etc.  

Non-limiting examples of antigen-binding fragments include: (i) Fab 

fragments; (ii) F(ab')2 fragments; (iii) Fd fragments; (iv) Fv fragments; (v) single-chain 

Fv (scFv) molecules; (vi) dAb fragments; and (vii) minimal recognition units 

30 consisting of the amino acid residues that mimic the hypervariable region of an 

antibody (e.g., an isolated complementarity determining region (CDR)). Other 

engineered molecules, such as diabodies, triabodies, tetrabodies and minibodies, are 

also encompassed within the expression "antigen-binding fragment," as used herein.  
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An antigen-binding fragment of an antibody will typically comprise at least one 

variable domain. The variable domain may be of any size or amino acid composition 

and will generally comprise at least one CDR which is adjacent to or in frame with 

one or more framework sequences. In antigen-binding fragments having a VH 

5 domain associated with a VL domain, the VH and VL domains may be situated relative 

to one another in any suitable arrangement. For example, the variable region may 

be dimeric and contain VH-VH, VH-VL or VL-VL dimers. Alternatively, the antigen

binding fragment of an antibody may contain a monomeric VH or VL domain.  

In certain embodiments, an antigen-binding fragment of an antibody may 

10 contain at least one variable domain covalently linked to at least one constant 

domain. Non-limiting, exemplary configurations of variable and constant domains 

that may be found within an antigen-binding fragment of an antibody of the present 

invention include: (i) VH-CH1 (ii)VH-CH2 (iii)VH-CH3; (iv) VH-CH1-CH2; (v) VH-H1-CH2 

CH3; (vi) VH-CH2-CH3; (vii) VH-CL; (viii) VL-CH1; (iX) VL-CH2; (X) VL-CH3; (Xi) VL-CH1-CH2; 

15 (xii) VL-CH1-CH2-CH3; (Xiii) VL-CH2-CH3; and (xiv) VL-CL. In any configuration of variable 

and constant domains, including any of the exemplary configurations listed above, 

the variable and constant domains may be either directly linked to one another or 

may be linked by a full or partial hinge or linker region. A hinge region may consist of 

at least 2 (e.g., 5, 10, 15, 20, 40, 60 or more) amino acids which result in a flexible or 

20 semi-flexible linkage between adjacent variable and/or constant domains in a single 

polypeptide molecule. Moreover, an antigen-binding fragment of an antibody of the 

present invention may comprise a homo-dimer or hetero-dimer (or other multimer) of 

any of the variable and constant domain configurations listed above in non-covalent 

association with one another and/or with one or more monomeric VH or VL domain 

25 (e.g., by disulfide bond(s)).  

The term "specifically binds," means that an antibody or antigen-binding 

fragment thereof forms a complex with an antigen that is relatively stable under 

physiologic conditions. Specific binding can be characterized by a dissociation 

constant of at least about 1x10-6 M or smaller. In other embodiments, the 

30 dissociation constant is at least about 1x10-7 M, 1x10-8 M, or 1x10-9 M. Methods for 

determining whether two molecules specifically bind are well known in the art and 

include, for example, equilibrium dialysis, surface plasmon resonance, and the like.  

As with full antibody molecules, antigen-binding fragments may be 

monospecific or multispecific (e.g., bispecific). A multispecific antigen-binding 
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fragment of an antibody will typically comprise at least two different variable domains, 

wherein each variable domain is capable of specifically binding to a separate antigen 

or to a different epitope on the same antigen. Any multispecific antibody format, 

including the exemplary bispecific antibody formats disclosed herein, may be 

5 adapted for use in the context of an antigen-binding fragment of an antibody of the 

present invention using routine techniques available in the art.  

In specific embodiments, the antibody or antibody fragment for use in the 

method of the invention may be a multispecific antibody, which may be specific for 

different epitopes of one target polypeptide or may contain antigen-binding domains 

10 specific for epitopes of more than one target polypeptide. An exemplary bi-specific 

antibody format that can be used in the context of the present invention involves the 

use of a first immunoglobulin (Ig) CH3 domain and a second Ig CH3 domain, wherein 

the first and second Ig CH3 domains differ from one another by at least one amino 

acid, and wherein at least one amino acid difference reduces binding of the bispecific 

15 antibody to Protein A as compared to a bi-specific antibody lacking the amino acid 

difference. In one embodiment, the first Ig CH3 domain binds Protein A and the 

second Ig CH3 domain contains a mutation that reduces or abolishes Protein A 

binding such as an H95R modification (by IMGT exon numbering; H435R by EU 

numbering). The second CH3 may further comprise an Y96F modification (by IMGT; 

20 Y436F by EU). Further modifications that may be found within the second CH3 

include: D16E, L18M, N44S, K52N, V57M, and V821 (by IMGT; D356E, L358M, 

N384S, K392N, V397M, and V4221 by EU) in the case of IgG1 antibodies; N44S, 

K52N, and V821 (IMGT; N384S, K392N, and V4221 by EU) in the case of IgG2 

antibodies; and Q15R, N44S, K52N, V57M, R69K, E79Q, and V821 (by IMGT; 

25 Q355R, N384S, K392N, V397M, R409K, E419Q, and V4221 by EU) in the case of 

IgG4 antibodies. Variations on the bi-specific antibody format described above are 

contemplated within the scope of the present invention.  

In other specific embodiments, the antibody is sarilumab (SAR153191). The 

heavy chain variable region of sarilumab comprises the sequence of SEQ ID NO:2.  

30 The light chain variable region of sarilumab comprises the sequence of SEQ 

ID NO:3.  

A "neutralizing" or "blocking" antibody, as used herein, is intended to refer to 

an antibody whose binding to hlL-6R results in inhibition of the biological activity of 

hlL-6. This inhibition of the biological activity of hlL-6 can be assessed by measuring 
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one or more indicators of hlL-6 biological activity known to the art, such as hlL-6

induced cellular activation and hlL-6 binding to hlL-6R (see examples below).  

The fully-human anti-IL-6R antibodies disclosed herein may comprise one or 

more amino acid substitutions, insertions and/or deletions in the framework and/or 

5 CDR regions of the heavy and light chain variable domains as compared to the 

corresponding germline sequences. Such mutations can be readily ascertained by 

comparing the amino acid sequences disclosed herein to germline sequences 

available from, for example, public antibody sequence databases. The present 

invention includes antibodies, and antigen-binding fragments thereof, which are 

10 derived from any of the amino acid sequences disclosed herein, wherein one or more 

amino acids within one or more framework and/or CDR regions are back-mutated to 

the corresponding germline residue(s) or to a conservative amino acid substitution 

(natural or non-natural) of the corresponding germline residue(s) (such sequence 

changes are referred to herein as "germline back-mutations"). A person of ordinary 

15 skill in the art, starting with the heavy and light chain variable region sequences 

disclosed herein, can easily produce numerous antibodies and antigen-binding 

fragments which comprise one or more individual germline back-mutations or 

combinations thereof. In certain embodiments, all of the framework and/or CDR 

residues within the VH and/or VL domains are mutated back to the germline 

20 sequence. In other embodiments, only certain residues are mutated back to the 

germline sequence, e.g., only the mutated residues found within the first 8 amino 

acids of FR1 or within the last 8 amino acids of FR4, or only the mutated residues 

found within CDR1, CDR2 or CDR3. Furthermore, the antibodies of the present 

invention may contain any combination of two or more germline back-mutations 

25 within the framework and/or CDR regions, i.e., wherein certain individual residues are 

mutated back to the germline sequence while certain other residues that differ from 

the germline sequence are maintained. Once obtained, antibodies and antigen

binding fragments that contain one or more germline back-mutations can be easily 

tested for one or more desired property such as, improved binding specificity, 

30 increased binding affinity, improved or enhanced antagonistic or agonistic biological 

properties (as the case may be), reduced immunogenicity, etc. Antibodies and 

antigen-binding fragments obtained in this general manner are encompassed within 

the present invention.  

32



WO 2017/079443 PCT/US2016/060344 

The term "epitope" refers to an antigenic determinant that interacts with a 

specific antigen binding site in the variable region of an antibody molecule known as 

a paratope. A single antigen may have more than one epitope. Epitopes may be 

either conformational or linear. A conformational epitope is produced by spatially 

5 juxtaposed amino acids from different segments of the linear polypeptide chain. A 

linear epitope is one produced by adjacent amino acid residues in a polypeptide 

chain. In certain circumstance, an epitope may include moieties of saccharides, 

phosphoryl groups, or sufonyl groups on the antigen.  

The anti-hlL-6R antibody can be sarilumab (SAR153191). In one 

10 embodiment, sarilumab is defined as an antibody comprising the heavy chain 

variable region of SEQ ID NO:2 and the light chain variable region of SEQ ID NO:3.  

The amino acid sequence of SEQ ID NO: 2 is 

EVQLVESGGGLVQPGRSLRLSCAASRFTFDDYAMHWVRQAPGKGLEWVSGISWN 

SGRIGYADSVKGRFTISRDNAENSLFLQMNGLRAEDTALYYCAKGRDSFDIWGQGT 

15 MVTVSS.  

The amino acid sequence of SEQ ID NO: 3 is 

DIQMTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLLIYGASSLES 

GVPSRFSGSGSGTDFTLTISSLQPEDFASYYCQQANSFPYTFGQGTKLEIK.  

In other embodiments, sarilumab is defined as an antibody comprising the 

20 heavy chain comprising the amino acid sequence of SEQ ID NO:4 and the light chain 

comprising the amino acid sequence of SEQ ID NO:5.  

The amino acid sequence of SEQ ID NO: 4 is 

EVQLVESGGGLVQPGRSLRLSCAASRFTFDDYAMHWVRQAPGKGLEWVSGISWN 

SGRIGYADSVKGRFTISRDNAENSLFLQMNGLRAEDTALYYCAKGRDSFDIWGQGT 

25 MVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGV 

HTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYCNVNHKPSNTKVDKKVEPKSCDKT 

HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYV 

DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT 

ISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY 

30 KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG 

K.  

The amino acid sequence of SEQ ID NO: 5 is 

DIQMTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLLYGA 

SSLESGVPSRFSGSGSGTDFTLTISSLQPEDFASYYCQQANSFPYTFGQGTKLEIKR 
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TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT 

EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC.The anti

hIL6R antibody can also be tocilizumab. Tocilizumab is also known as "humanized 

PM-1 antibody" or "hMP1", and was obtained by grafting the complementarity 

5 determining regions (CDRs) of a mouse antibody PM-1 (Hirata et al., J. Immunology 

(1989) 143, 2900-2906), to a human antibody (International Patent Application WO 

92/19759). W096/11020 shows that a humanized PMi antibody is effective in an 

animal model for rheumatoid arthritis. Tocilizumab is marketed under the brand 

name Actemra@.  

10 

Dosage Ranges 

As used herein, "administered from about X to about Y mg" means that the 

referred to substance is administered at any value within the stated range including 

the endpoints of the range. For example, "the dose of anti-hL-6R antibody 

15 administered to the patient is from 10 mg to 500 mg," includes administration of 10 

mg of the anti-hlL-6R antibody, 500 mg of the anti-hlL-6R antibody and all doses in 

between.  

Corticosteroids 

20 Corticosteroids include prednisone, hydrocortisone, hydrocortisone acetate, 

cortisone acetate, tixocortol pivalate, prednisolone and methylprednisolone.  

According to the compositions and methods of the disclosure, corticosteroids can be 

administered as follows. The corticosteroid can be administered from 15 to 80 mg 

orally daily. In certain embodiments, the corticosteroid can be administered from 15 

25 to 20, from 20 to 50, and from 35 to 80 mg per day. In other embodiments, the 

corticosteroid is administered at 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75 or 

80 mg per day. According to certain embodiments, the corticosteroid is prednisone.  

According to other embodiments, the corticosteroid can also be selected from 

triamcinolone acetonide, triamcinolone alcohol, mometasone, amcinonide, 

30 budesonide, desonide, fluocinonide, fluocinolone acetonide, halcinonide, 

betamethasone, betamethasone sodium phosphate, dexamethasone, 

dexamethasone sodium phosphate, fluocortolone, hydrocortisone-17-valerate, 

halometasone, alclometasone dipropionate, betamethasone valerate, 

betamethasonedipropionate,prednicarbate,clobetasone-17-butyrate,clobetasol-17
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propionate, fluocortolone caproate, fluocortolone pivalate, fluprednidene acetate, 

hydrocortisone-17-butyrate, hydrocortisone-17-aceponate, hydrocortisone-17

buteprate, ciclesonide and prednicarbate.  

5 Methotrexate 

Methotrexate can be administered from 6 to 25 mg per week orally or 

intramuscularly. In another embodiment, methotrexate is administered from 6 to 25 

mg/week orally or intramuscularly for patients who are from the Asia-Pacific region or 

who are descended from people who are from the Asia-Pacific region. The Asia

10 Pacific region includes Taiwan, South Korea, Malaysia, Philippines, Thailand and 

India. In certain embodiments, methotrexate is administered from 6 to 12, from 10 to 

15, from 15 to 20 and from 20 to 25 mg per week. In other embodiments, 

methotrexate is administered at 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 

21, 22, 23, 24 or 25 mg per week.  

15 

Uveitis 

Uveitis as used herein refers to any intraocular inflammatory disease or 

disorder. See "Taber's Cyclopedic Medical Dictionary", 1997 (18th edition), edited by 

Clayton L. Thomas, M.D., M.PH., published by F.A. Davis Company, Philadelphia, 

20 PA. Different types of uveitis are described below. Both uveal tract structures (e.g., 

iris, ciliary body and choroid) and nonuveal parts of the eye (e.g., retina and cornea) 

may be involved in uveitis. Uveitis may include iritis (i.e., inflammation of the iris), 

cyclitis (i.e., inflammation of the ciliary body), panuveitis (i.e., inflammation of the 

entire uveal vascular layer of the eye), posterior uveitis and anterior uveitis.  

25 Intermediate uveitis, also called peripheral uveitis, is centered in the area 

immediately behind the iris and lens in the region of the ciliary body and pars plana, 

and is also termed "cyclitis" and "pars planitis." See also U.S. patent number 

9,139,646; U.S. patent number 8,895,521; and U.S. patent publication number 

20090082288 Al, each of which is incorporated herein in its entirety. Uveitis may be 

30 acute (i.e., signs and symptoms occur suddenly and last for a short period of time, for 

example, days or weeks) or can be chronic (i.e., onset is gradual and lasts longer 

than acute uveitis, for example for weeks, months or years).  

"Posterior uveitis" is often referred to as chorioretinitis, which is a form of 

uveitis involving inflammation of the choroid and retina. See also Suttorp-Schulten et 
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al., 1996 Ocul Immunol Inflamm. 4(4): pages 207-217. "Anterior uveitis" as used 

herein refers to iridocyclitis, which is disorder characterized by inflammation of the iris 

and the ciliary body and/or iritis. Anterior uveitis typically results in symptoms such as 

pain, redness, photophobia, and decreased vision. Signs of anterior uveitis include 

5 pupillary miosis and injections of the conjunctiva adjacent to the cornea, so-called 

perilimbal flush. See also Gordon et al., 1998 J Clin Immunol. 18(4): pages 264-271.  

"Diffuse" uveitis refers to a type of uveitis characterized by inflammation involving all 

parts of the eye, including anterior, intermediate, and posterior structures. See Huang 

et al., "Ocular Inflammatory Disease and Uveitis Manual: Diagnosis and Treatment" 

10 The inflammatory products (e.g., cells, fibrin, excess proteins) of ocular 

inflammation may in various embodiments be found in the fluid spaces of the eye.  

For example, the inflammatory products may be found in the anterior chamber, 

posterior chamber and vitreous space.  

Uveitis may occur following surgical or traumatic injury to the eye; as a 

15 component of an autoimmune disorder (for example such as rheumatoid arthritis, 

Bechet's disease, sarcoidosis, etc.), as an isolated immune mediated ocular disorder 

(such as pars planitis or iridocyclitis), as a disease unassociated with known 

etiologies, and following certain systemic diseases which cause antibody-antigen 

complexes to be deposited in the uveal tissues. Uveitis includes ocular inflammation 

20 associated with Bechet's disease, sarcoidosis, Vogt-Koyanagi-Harada syndrome, 

etc. In various embodiments, non-infectious uveitis occurs in the absence of an 

infectious agent.  

Macular edema 

25 'Macular edema" as used herein refers to an accumulation of fluid within the 

macula part of the retina. The fluid affects the blood supply to the macular and/or 

retina, creating a negative effects on vision. Symptoms of macular edema include 

visual acuity deterioration, micropsy, metamorphopsy, reduced colour perception, as 

well as central or paracentral scotoma. See U.S. patent number 6,046,223. Different 

30 types of macular edema exist including cystoid macular edema, which is a disorder 

which affects the central retina or macula. Cystoid macular edema is often diagnosed 

by the presence of multiple cyst-like (cystoid) areas of fluid appear in the macula that 

cause retinal swelling or edema. In various embodiments, the subject is suffering 

from diabetic retinopathy which may cause macular edema.  
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Therapeutic Administration and Formulations 

The methods described herein comprise administering a therapeutically 

effective amount of an anti-hlL-6R antibody to a subject. As used herein, the phrase 

5 "therapeutically effective amount" means a dose of the therapeutic that results in 

treatment of uveitis and/or macular edema. As used herein, "treating" refers to 

causing a detectable improvement in one or more symptoms associated with uveitis 

and/or macular edema, or causing a biological effect (e.g., a decrease in the level of 

a particular biomarker) that is correlated with the underlying pathologic mechanism(s) 

10 giving rise to the condition or symptom(s). For example, the following symptoms or 

conditions are associated with uveitis and macular edema: elevated vitreous haze 

(VH) level, diminished best corrected visual acuity (BCVA), elevated amounts of fluid 

in the macula, signs of ocular inflammation, retinal vessel leakage, elevated central 

retinal thickness (CRT), and ocular inflammation in the anterior chamber. More 

15 specifically, symptoms that are associated with macular edema include blurry or 

wavy vision near the center of the field of vision, ocular inflammation, impaired vision, 

impaired color recognition, tissue thickening, and leakage of ocular vessels. In 

certain embodiments, the symptoms of macular edema are improved by reducing 

excess fluid in the macula.  

20 

Vitreous Haze (VH) 

Vitreous haze will be evaluated by the Miami 9-step scale (grades 0 through 

8) (see, Davis JL, et al. Am J Ophthalmol. 2010; 150(5): 637-41). Vitreous haze is the 

25 obscuration of fundus details by vitreous cells and protein exudation. It impacts vision 

more profoundly than anterior chamber inflammation and is therefore used commonly 

as an outcome measure for clinical trials involving intermediate, posterior, or 

panuveitis.  

30 BCVA (ETDRS letters score) 

The visual acuity (VA) may be evaluated using the BCVA score, assessed 

using Early Treatment Diabetic Retinopathy Study (ETDRS) standardized protocol.  

Best corrected visual acuity can be measured at each visit.  
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Central Retinal Thickness (CRT) 

The central retinal thickness (CRT) can be measured by Spectral Domain 

optical coherence tomography (SD-OCT). Spectral domain optical coherence 

tomography can be performed using standardized techniques.  

5 

Clinical Assessment Score 

A patient may be identified as "active" based on one of the following criteria at 

baseline (Index Variable) and evaluated on that parameter following treatment to 

determine if the patient reached an "inactive" state after treatment: VH, CRT, and 

10 BCVA. Secondary Variables: Clinical Assessment Score (CAS) [regardless of 

parameter for activity] Improved: 1, Not Changed: N, Worse: W.  

Improved: a score of I (Improved) is assigned for what is considered to be a 

clinically relevant improvement. A score of N (Not Changed) is assigned when there 

is no change or when change is thought not to be clinically important. A score of W 

15 (Worse) is assigned when a change places the study participant at a short term risk 

of vision loss and requires withdrawal from the study.  

Index Variable Active Inactive 

Clinical VH assessment >4 0 

Clinical CRT assessment >=300 <300 

BCVA evaluation < 70 >=70 

When several variables are available for a type of uveitis, the variable with the worst 

20 baseline status (clinical judgment) may be selected as index.  

Success Definition 
Clinical VH Study eye 2 step reduction according to change from 
assessment baseline 
Clinical CRT Study eye CRT - reduction >= 20% compared to 
assessment baseline for patients with macular edema 
Anterior chamber 2 step 
BCVA evaluation Study eye BCVA - improvement change from baseline 

>= 10 letters 
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All signs of inflammation other than the index variable for a given patient may 

be considered as secondary variable for that patient. Fundamental signs of 

inflammation not chosen as the index variable may be considered secondary 

variables. Grading is used primarily in stopping rules; improvement in a secondary 

5 variable does not qualify as an improvement even if the secondary variable is a 

fundamental sign of inflammation (but one not chosen as the index variable for that 

patient).  

In certain embodiments, the VH level is reduced by 2 points on the Miami 9 

point scale. According to other embodiments, the VH level is reduced by 1, 2, 3, 4, 5, 

10 6, 7, 8 or 9 points on the Miami 9 point scale. According to other embodiments, the 

VH level is reduced by 1-2, 1-3, 1-4 2-4 or 3-5 points on the Miami 9 point scale.  

In certain embodiments, BCVA is improved by 10 letters on an EDTRS chart.  

According to other embodiments, BCVA is improved by 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 

12, 13, 14, 15, 16, 17, 18, 19 or 20 letters on an EDTRS chart. According to other 

15 embodiments, BCVA is improved by 5-15, 7-13 or 8-12 letters on an EDTRS chart.  

In other embodiments, a therapeutically effective amount reduces the dose of 

corticosteroid administered to a subject. In certain embodiments, that dose of 

corticosteroid is reduced to less than 100, 90, 80, 70, 60, 50, 40, 30, 20, 10, 5 or 1 

mg per day. In certain embodiments, the corticosteroid is prednisone.  

20 

In accordance with the methods of the present invention, a therapeutically 

effective amount of anti-hlL-6R antibody that is administered to the patient will vary 

depending upon the age and the size (e.g., body weight or body surface area) of the 

patient as well as the route of administration and other factors well known to those of 

25 ordinary skill in the art. In certain embodiments, the dose of anti-hL-6R antibody 

administered to the patient is from about 10 mg to about 500 mg. For example, the 

present invention includes methods wherein about 10 mg, about 15 mg, about 20 

mg, about 25 mg, about 30 mg, about 35 mg, about 40 mg, about 45 mg, about 50 

mg, about 55 mg, about 60 mg, about 65 mg, about 70 mg, about 75 mg, about 80 

30 mg, about 85 mg, about 90 mg, about 95 mg, about 100 mg, about 105 mg, about 

110 mg, about 115 mg, about 120 mg, about 125 mg, about 130 mg, about 135 mg, 

about 140 mg, about 145 mg, about 150 mg, about 155 mg, about 160 mg, about 

165 mg, about 170 mg, about 175 mg, about 180 mg, about 185 mg, about 190 mg, 

about 195 mg, about 200, about 205 mg, about 210 mg, about 215 mg, about 220 
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mg, about 225 mg, about 230 mg, about 235 mg, about 240 mg, about 245 mg, 

about 250 mg, about 255 mg, about 260 mg, about 265 mg, about 270 mg, about 

275 mg, about 280 mg, about 285 mg, about 290 mg, about 295 mg, about 300, 

about 325 mg, about 350 mg, about 375 mg, about 400 mg, about 425 mg, about 

5 450 mg, about 475 mg, about 500 mg, or more of anti-hIL-6R antibody is 

administered to the patient per week.  

In various embodiments, the hIL-6R antibody is administered from 100 to 200 

mg once a week. In an embodiment, the hL-6R antibody is administered at 100 mg 

once a week. In an embodiment, the hL-6R antibody is administered at 150 mg once 

10 a week. In an embodiment, the hIL-6R antibody is administered at 200 mg once a 

week. In one embodiment, the hIL-6R antibody is administered from 100 to 150 mg 

once a week. In another embodiment, the hL-6R antibody is administered from 100 

to 200 mg once every two weeks. In another embodiment, the hIL-6R antibody is 

administered from 150 to 200 mg once every two weeks. In other embodiments, the 

15 hIL-6R antibody is administered at about 100 or about 150 mg once a week. In other 

embodiments, the hIL-6R antibody is administered at about 100, 150 or 200 mg once 

every two weeks. In an embodiment, the hL-6R antibody is administered at 100 mg 

once every two weeks. In an embodiment, the hL-6R antibody is administered at 150 

mg once every two weeks. In an embodiment, the hL-6R antibody is administered at 

20 200 mg once every two weeks. According to some of these embodiments, the hL-6R 

antibody is administered subcutaneously. According to some of these embodiments, 

the hIL-6R antibody is sarilumab.  

In one embodiment, the hIL-6R antibody is administered from about 100 to 

about 150 mg once a week. In another embodiment, the hL-6R antibody is 

25 administered from about 100 to about 200 mg once every two weeks. In another 

embodiment, the hIL-6R antibody is administered from about 150 to about 200 mg 

once every two weeks. According to some of these embodiments, the hL-6R 

antibody is administered subcutaneously. According to some of these embodiments, 

the hIL-6R antibody is sarilumab.  

30 In one embodiment, the hIL-6R antibody is administered at about 162 mg 

once a week. In another embodiment, the hIL-6R antibody is administered at about 

162 mg once every two weeks. In another embodiment, the hL-6R antibody is 

administered at 162 mg once a week. In another embodiment, the hL-6R antibody is 

administered at 162 mg once every two weeks. According to some of these 
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embodiments, the hlL-6R antibody is administered subcutaneously. According to 

some of these embodiments, the hlL-6R antibody is tocilizumab.  

The amount of anti-hlL-6R antibody that is administered to the patient may be 

expressed in terms of milligrams of antibody per kilogram of patient body weight 

5 (i.e., mg/kg). For example, the methods of the present invention include 

administering an anti-hL-6R antibody to a patient at a daily dose from about 0.01 to 

about 100 mg/kg, from about 0.1 to about 50 mg/kg, or from about 1 to about 10 

mg/kg of patient body weight. In certain embodiments, the anti-hIL6R antibody is 

tocilizumab and is administered from about 4 mg/kg to about 8 mg/kg. In other 

10 embodiments, the anti-hIL6R antibody is tocilizumab and is administered from 4 

mg/kg to 8 mg/kg. In some of these embodiments, tocilizumab is administered 

intravenously.  

The methods of the present invention include administering multiple doses of 

an anti-hlL-6R antibody to a patient over a specified time course. For example, the 

15 anti-hL-6R antibody can be administered about 1 to 5 times per day, about 1 to 5 

times per week, about 1 to 5 times per month or about 1 to 5 times per year. In 

certain embodiments, the methods of the invention include administering a first dose 

of anti-hlL-6R antibody to a patient at a first time point, followed by administering at 

least a second dose of anti-hlL-6R antibody to the patient at a second time point.  

20 The first and second doses, in certain embodiments, may contain the same amount 

of anti-hlL-6R antibody. For instance, the first and second doses may each contain 

from about 10 mg to about 500 mg, from about 20 mg to about 300 mg, from about 

100 mg to about 200 mg, or from about 100 mg to about 150 mg of the antibody.  

The time between the first and second doses may be from about a few hours to 

25 several weeks. For example, the second time point (i.e., the time when the second 

dose is administered) can be from about 1 hour to about 7 weeks after the first time 

point (i.e., the time when the first dose is administered). According to certain 

exemplary embodiments of the present invention, the second time point can be about 

1 hour, about 4 hours, about 6 hours, about 8 hours, about 10 hours, about 12 hours, 

30 about 24 hours, about 2 days, about 3 days, about 4 days, about 5 days, about 6 

days, about 7 days, about 2 weeks, about 4 weeks, about 6 weeks, about 8 weeks, 

about 10 weeks, about 12 weeks, about 14 weeks or longer after the first time point.  

In certain embodiments, the second time point is about 1 week or about 2 weeks.  
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Third and subsequent doses may be similarly administered throughout the course of 

treatment of the patient.  

As used herein, "about" refers to at least 5% more or less of a value. For 

example, about 100 mg would refer to a range of 95-105 mg.  

5 The invention provides methods of using therapeutic compositions comprising 

anti-IL-6R antibodies or antigen-binding fragments thereof and, optionally, one or 

more additional therapeutic agents. The therapeutic compositions of the invention 

will be administered with suitable carriers, excipients, and other agents that are 

incorporated into formulations to provide improved transfer, delivery, tolerance, and 

10 the like. A multitude of appropriate formulations can be found in the formulary known 

to all pharmaceutical chemists: Remington's Pharmaceutical Sciences, Mack 

Publishing Company, Easton, PA. These formulations include, for example, 

powders, pastes, ointments, jellies, waxes, oils, lipids, lipid (cationic or anionic) 

containing vesicles (such as LIPOFECTIN T M ), DNA conjugates, anhydrous 

15 absorption pastes, oil-in-water and water-in-oil emulsions, emulsions carbowax 

(polyethylene glycols of various molecular weights), semi-solid gels, and semi-solid 

mixtures containing carbowax. See also Powell et al. "Compendium of excipients for 

parenteral formulations" PDA (1998) J Pharm Sci Technol 52:238-311.  

The dose may vary depending upon the age and the weight of a subject to be 

20 administered, target disease, conditions, route of administration, and the like.  

Various delivery systems are known and can be used to administer the 

pharmaceutical composition of the invention, e.g., encapsulation in liposomes, 

microparticles, microcapsules, receptor mediated endocytosis (see, e.g., Wu et al.  

(1987) J. Biol. Chem. 262:4429-4432). Methods of introduction include, but are not 

25 limited to, intradermal, intramuscular, intraperitoneal, intravenous, subcutaneous, 

intranasal, epidural, and oral routes. The composition may be administered by any 

convenient route, for example by infusion or bolus injection, by absorption through 

epithelial or mucocutaneous linings (e.g., oral mucosa, rectal and intestinal mucosa, 

etc.) and may be administered together with other biologically active agents.  

30 Administration can be systemic or local. The hlL-6R antibody can be administered 

subcutaneously.  

The pharmaceutical composition can also be delivered in a vesicle, in 

particular a liposome (see Langer (1990) Science 249:1527-1533). In certain 

situations, the pharmaceutical composition can be delivered in a controlled release 
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system, for example, with the use of a pump or polymeric materials. In another 

embodiment, a controlled release system can be placed in proximity of the 

composition's target, thus requiring only a fraction of the systemic dose.  

The injectable preparations may include dosage forms for intravenous, 

5 subcutaneous, intracutaneous and intramuscular injections, local injection, drip 

infusions, etc. These injectable preparations may be prepared by methods publicly 

known. For example, the injectable preparations may be prepared, e.g., by 

dissolving, suspending or emulsifying the antibody or its salt described above in a 

sterile aqueous medium or an oily medium conventionally used for injections. As the 

10 aqueous medium for injections, there are, for example, physiological saline, an 

isotonic solution containing glucose and other auxiliary agents, etc., which may be 

used in combination with an appropriate solubilizing agent such as an alcohol (e.g., 

ethanol), a polyalcohol (e.g., propylene glycol, polyethylene glycol), a nonionic 

surfactant [e.g., polysorbate 80, HCO-50 (polyoxyethylene (50 mol) adduct of 

15 hydrogenated castor oil)], etc. As the oily medium, there are employed, e.g., sesame 

oil, soybean oil, etc., which may be used in combination with a solubilizing agent 

such as benzyl benzoate, benzyl alcohol, etc. The injection thus prepared can be 

filled in an appropriate ampoule.  

Advantageously, the pharmaceutical compositions for oral or parenteral use 

20 described above are prepared into dosage forms in a unit dose suited to fit a dose of 

the active ingredients. Such dosage forms in a unit dose include, for example, 

tablets, pills, capsules, injections (ampoules), suppositories, etc. The amount of the 

hlL-6R antibody contained is generally from about 100 to about 200 mg per 

subcutaneous dosage form.  

25 In accordance with the methods disclosed herein, the anti-hL-6R antibody (or 

pharmaceutical formulation comprising the antibody) can be administered to the 

patient using any acceptable device or mechanism. For example, the administration 

can be accomplished using a syringe and needle or with a reusable pen and/or 

autoinjector delivery device. The methods of the present invention include the use of 

30 numerous reusable pen and/or autoinjector delivery devices to administer an anti

hlL-6R antibody (or pharmaceutical formulation comprising the antibody). Examples 

of such devices include, but are not limited to AUTOPENTM (Owen Mumford, Inc., 

Woodstock, UK), DISETRONICTM pen (Disetronic Medical Systems, Bergdorf, 

Switzerland), HUMALOG MIX 75/25TM pen, HUMALOGTM pen, HUMALIN 70/3 0 TM 
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pen (Eli Lilly and Co., Indianapolis, IN), NOVOPENTM 1, 11 and Ill (Novo Nordisk, 

Copenhagen, Denmark), NOVOPEN JUNIORTM (Novo Nordisk, Copenhagen, 

Denmark), BDTM pen (Becton Dickinson, Franklin Lakes, NJ), OPTIPENTM, OPTIPEN 

PROTM, OPTIPEN STARLETTM, and OPTICLIKTM (Sanofi-Aventis, Frankfurt, 

5 Germany), to name only a few. Examples of disposable pen and/or autoinjector 

delivery devices having applications in subcutaneous delivery of a pharmaceutical 

composition of the present invention include, but are not limited to the SOLOSTARTM 

pen (Sanofi-Aventis), the FLEXPENTM (Novo Nordisk), and the KWIKPENTM (Eli 

Lilly), the SURECLICKTM Autoinjector (Amgen, Thousand Oaks, CA), the PENLETTM 

10 (Haselmeier, Stuttgart, Germany), the EPIPEN (Dey, L.P.), and the HUMIRATM Pen 

(AbbVie Inc., North Chicago, IL), to name only a few.  

The use of a microinfusor to deliver an anti-hlL-6R antibody (or 

pharmaceutical formulation comprising the antibody) to a patient is also 

contemplated herein. As used herein, the term "microinfusor" means a 

15 subcutaneous delivery device designed to slowly administer large volumes (e.g., up 

to about 2.5 mL or more) of a therapeutic formulation over a prolonged period of time 

(e.g., about 10, 15, 20, 25, 30 or more minutes). See, e.g., U.S. 6,629,949; US 

6,659,982; and Meehan et al., J. Controlled Release 46:107-116 (1996).  

Microinfusors are particularly useful for the delivery of large doses of therapeutic 

20 proteins contained within high concentration (e.g., about 100, 125, 150, 175, 200 or 

more mg/mL) and/or viscous solutions.  

Patient Population 

In certain embodiments, the methods and compositions described herein are 

25 administered to specific patient populations. These populations include subjects that 

have a vitreous haze (VH) level greater than or equal to 2 on the Miami 9 step scale.  

In other embodiments, subjects in this population have a VH level of greater than 3, 

4, 5, 6, 7 or 8. According to other embodiments, subjects in this population have a 

VH level of greater than 4 on the Miami 9 step scale.  

30 In other embodiments, subjects in this population have macular edema. In 

certain embodiments, a subject with macular edema has a CRT of greater than 300 

Pm.  
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In other embodiments, subjects in this population have other signs of 

intraocular inflammation such as perivascular sheathing of retinal vessels and 

leakage of retinal vessels.  

According to certain embodiments, the methods of the present invention 

5 comprise selecting a patient who exhibits any of the aforementioned characteristics, 

and administering to the patient an anti-IL-6R antibody as described elsewhere 

herein.  

Combination Therapies 

10 The present invention includes methods of treating uveitis and/or macular 

edema which comprise administering to a patient in need of such treatment an anti

hlL-6R antibody. In certain embodiments, the anti-hlL-6 antibody is administered as 

a "monotherapy" or single therapeutic agent. In alternative embodiments, the anti

hlL-6 antibody is administered in combination with at least one additional therapeutic 

15 agent. Examples of additional therapeutic agents which can be administered in 

combination with an anti-hL-6R antibody in the practice of the methods of the 

present invention include, but are not limited to, corticosteroids, and any other 

compound known to treat, prevent, or ameliorate uveitis and/or macular edema in a 

human subject. Specific, non-limiting examples of additional therapeutic agents that 

20 may be administered in combination with an anti-hlL-6R antibody in the context of a 

method of the present invention include, but are not limited to methotrexate, and 

prednisone. In the present methods, the additional therapeutic agent(s) can be 

administered concurrently or sequentially with the anti-hL-6R antibody. For example, 

for concurrent administration, a pharmaceutical formulation can be made which 

25 contains both an anti-hlL-6R antibody and at least one additional therapeutic agent.  

The amount of the additional therapeutic agent that is administered in combination 

with the anti-hlL-6R antibody in the practice of the methods of the present invention 

can be easily determined using routine methods known and readily available in the 

art.  

30 The disclosure of the invention provides for pharmaceutical compositions 

comprising any of the following: 

A composition comprising from 100 to 200 mg of sarilumab (SAR153191) to 

be administered every two weeks and from 15 to 80 mg of prednisone to be 

administered every day.  
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A composition comprising about 200 mg of sarilumab (SAR153191) to be 

administered every two weeks and from 15 to 80 mg of prednisone to be 

administered every day.  

A composition comprising from 100 to 150 mg of sarilumab (SAR153191) 

5 administered every two weeks, from 15 to 80 mg of prednisone to be administered 

every day and from 6 to 25 mg of methotrexate to be administered every week.  

A composition comprising from 100 to 200 mg of sarilumab (SAR153191) 

administered every two weeks, from 15 to 80 mg of prednisone to be administered 

every day and from 6 to 25 mg of methotrexate to be administered every week.  

10 The disclosure of the invention provides for methods of improving symptoms 

associated with uveitis comprising any of the following: 

A method comprising administering from 100 to 200 mg of sarilumab 

(SAR153191) every two weeks and from 15 to 80 mg per day of to a subject in need 

thereof.  

15 A method comprising administering about 200 mg of sarilumab (SAR153191) 

every two weeks and from 15 to 80 mg per day of prednisone to a subject in need 

thereof.  

EXAMPLES 

20 

Example 1. Anti-IL6R Antibody is Effective in Treatment of Uveitis and/or 

Macular Edema in Humans.  

A study was performed to evaluate the efficacy and safety of sarilumab 

25 administered subcutaneously every 2 weeks (q2w) in patients with non-infectious, 

intermediate, posterior or pan-uveitis.  

This was a randomized, double-masked, placebo-controlled, parallel group 

study. The randomization was 2:1 (sarilumab:placebo) and patients were stratified 

according to screening vitreous haze (VH) level (VH = 4 versus VH<4), macular 

30 edema (Yes, No), and uveitis etiology (systemic and idiopathic).  

The primary objectives were to evaluate: the efficacy of 200 mg sarilumab 

q2w at Week 16 in patients with non-infectious uveitis (NIU); the change in best 

corrected visual acuity (BCVA); the safety of subcutaneous sarilumab in patients with 

NIU; the change in macular edema; the change in other signs of ocular inflammation; 
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the effect on retinal vessel leakage; the effect of sarilumab on reducing concomitant 

immuno-suppressant therapy at Week 16; the change in ocular inflammation in the 

anterior chamber; the pharmacokinetics (PK) of sarilumab in NIU patients; and the 

immunogenicity anti-drug antibody (ADA). Also evaluated were the effect on serum 

5 biomarkers of inflammation such as high sensitivity C-reactive protein (hs-CRP) and 

serum amyloid A (SAA); the effect on underlying systemic disease when appropriate; 

the effect of sarilumab on ocular disease at Week 52; the effect of sarilumab on 

reducing concomitant immuno-suppressant therapy at Week 52; and the 

characteristics of uveitis when symptoms worsen.  

10 The study included 2 periods: 

Principal treatment period (part A): At inclusion, the patient had to be 

already under treatment with prednisone or equivalent steroid (as single therapy or in 

combination with methotrexate); sarilumab or placebo was added to the ongoing 

therapy. After 2 study treatment injections (Visit 4), if improvement was confirmed on 

15 at least 2 consecutive evaluations, a tapering of the background therapy was started 

following pre-specified rules. Clinical (efficacy and safety) evaluations were 

performed every other week, for 16 weeks.  

• Extension treatment period (part B): If the patient completed part A 

and was defined as a responder, he or she continued with the same double-masked 

20 treatment until completion of 1 year (last injection at Week 50). Clinical (efficacy and 

safety) evaluations were performed every 4 weeks.  

In addition, there were 2 further options: 

• Open-label treatment periods (part C): At any time during part A, 

patients experiencing worsening symptoms, or those defined as non-responders at 

25 Week 16, were eligible at the discretion of the Investigator -and in participating 

countries where this procedure had been accepted- to continue treatment with open

label sarilumab in part C. Patients were treated for up to 34 extra weeks (up to 18 

extra injections). Efficacy and safety evaluations were performed.  

• An optional Genomics sub-study for banking DNA and RNA for 

30 exploratory research was proposed to the patients.  

Approximately 57 patients (assumptions of power of 80% for comparison of 59% 

response expected in sarilumab and 20 % response expected in placebo) were 

planned to be randomized.  
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Patients with non-infectious intermediate-, posterior-, or pan-uveitis with 

active disease or recently active (activity in the previous 3 months) disease. Patients 

were to be receiving corticosteroid as single immunosuppressive therapy or in 

combination with Methotrexate. No other immunosuppressive therapy was permitted.  

5 Patients must have been receiving oral prednisone (215 mg and < 80 mg/day [or 

equivalent oral corticosteroid]) as a single immunosuppressive therapy or in 

combination with methotrexate (MTX) (s 25 mg/week) orally, or equivalent 

intravenous, intramuscular, or subcutaneous.  

Primary endpoint was the proportion of patients at Week 16 with (1) at least a 

10 2-step reduction in adjudicated VH (Miami 9-point scale) in the study eye, or (2) a 

dose of prednisone or equivalent oral corticosteroid <10 mg/day at Week 16. Other 

efficacy endpoints at Week 16 included the change in baseline in Central retinal 

thickness (CRT), Best-corrected visual acuity, Corticosteroid dosage, Retinal vessel 

leakage (FA) (Exploratory), and Clinical Assessment Score (Exploratory).  

15 

Study Patients 

A total of 58 patients were randomized: 38 patients in the sarilumab group 

and 20 patients in the placebo group. All 58 patients were exposed to IMP 

(investigational medicinal product) and included in the mITT (modified intent-to-treat) 

20 population. For sake of clarity, mITT population includes all randomized patients who 

received at least one IMP injection. A total of 28 (73.7 %) patients in the sarilumab 

group and 13 (65.0 %) in the placebo group completed the principal treatment period 

(part A); one patient in the placebo group was not included in the completer 

population owing to a non-evaluable primary efficacy endpoint (VH assessment) at 

25 week 16.  
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Demographics and patient characteristics at baseline were well-balanced 

between the treatment groups (Table 1). Of note, the number of patients with 

macular edema (defined as a CRT =300 pm) was lower in the sarilumab group 

compared to the placebo group (21 [55.3%] vs 13 [65.0%], respectively).  

5 

Table 1 - Description of stratification factors (as documented in IVRS database) 

- Randomized population VH level stratum is based on adjudicated value at 

screening 

SAR153191 

Placebo 200mg q2w All 

(N=20) (N=38) (N=58) 

Vitreous Haze level (J Davis/Miami 

9-step scale) [n(%)] 

Number 20 38 58 

VH<4 17(85.0%) 32(84.2%) 49(84.5%) 

VH>=4 3(15.0%) 6(15.8%) 9(15.5%) 

Uveitis etiology [n(%)] 

Number 20 38 58 

Idiopathic 13(65.0%) 25(65.8%) 38(65.5%) 

Systemic 7(35.0%) 13(34.2%) 20(34.5%) 

Macular edema [n(%)] 

Number 20 38 58 

Yes 13(65.0%) 21 (55.3%) 34(58.6%) 

No 7(35.0%) 17(44.7%) 24(41.4%) 

Macular edema stratum is based on median of adjudicated CRT value automatically 
10 measured by the device software at screening.  

The median corticosteroid dose at baseline was 20 mg/day. Of 58 patients, 

one (1.7%) had a corticosteroid dose at baseline of less than 15 mg/day, 45 (77.6%) 

had a corticosteroid dose at baseline of 15 or 20 mg/day, 12 (20.7%) had a 

15 corticosteroid dose at baseline of 20 or 40 mg/day, and 0 patients had a 
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corticosteroid dose at baseline of greater than 40 mg/day. Furthermore, the majority, 

55 (94.8%) patients had active disease at baseline and in 29 (50%) patients this was 

pan-uveitis.  

The median time from first diagnosis was 17.92 months (1.49 years) and it 

5 was higher in the placebo group (24.02 months) when compared with the sarilumab 

group (17.58 months).  

At baseline, the number of patients with adjudicated VH < 4 was higher in the 

sarilumab group (49 patients [86.0%]) when compared to the placebo group (17 

patients [85.0%]). The median adjudicated CRT at baseline was lower in the 

10 sarilumab group (298.0 pm) compared to the placebo group (308.0 pm). Also the 

percentage of patients with macular edema (defined as a CRT 2300 pm) was lower 

in the sarilumab group compared to the placebo group (i.e., 18 patients [48.6%] for 

sarilumab group versus 14 patients [70.0%] for the placebo group, respectively). See 

Table 2.  

15 

Table 2 - Adjudicated ocular assessment at baseline for study eye 

Randomized population 

SAR153191 
Placebo 200mg q2w All 
(N=20) (N=38) (N=58) 

Vitreous Haze (J Davis/Miami 9-step scale) 

Number 20 37 57 

0 6(30.0%) 13 (35.1%) 19 (33.3%) 

1 9(45.0%) 14(37.8%) 23(40.4%) 

2 2(10.0%) 2 (5.4%) 4 (7.0%) 

3 0 3 (8.1%) 3 (5.3%) 

4 1 (5.0%) 2 (5.4%) 3 (5.3%) 

5 1 (5.0%) 2 (5.4%) 3 (5.3%) 
6 0 1 (2.7%) 1 (1.8%) 

7 0 0 0 

8 1 (5.0%) 0 1 (1.8%) 

VH<4 17(85.0%) 32(86.5%) 49(86.0%) 

VH>4 3 (15.0%) 5 (13.5%) 8(14.0%) 

50



WO 2017/079443 PCT/US2016/060344 

SAR153191 
Placebo 200mg q2w All 
(N=20) (N=38) (N=58) 

Vitreous Haze (J Davis/Miami 7-step scale) 

Number 20 37 57 

0 6(30.0%) 13 (35.1%) 19 (33.3%) 

1 9(45.0%) 14(37.8%) 23(40.4%) 

2 2(10.0%) 5 (13.5%) 7(12.3%) 

3 1 (5.0%) 2 (5.4%) 3 (5.3%) 

4 1 (5.0%) 2 (5.4%) 3 (5.3%) 
5 0 1 (2.7%) 1 (1.8%) 

6 1 (5.0%) 0 1 (1.8%) 

VH<3 17(85.0%) 32(86.5%) 49(86.0%) 

VH23 3 (15.0%) 5 (13.5%) 8(14.0%) 

Central Retinal Thickness (Automatic measurement 
from SD-OCT) (m) 

Number 20 37 57 

Mean (SD) 308.9 (53.1) 341.6 (149.6) 330.2 (124.9) 

Median 308.0 298.0 303.0 

Q1: Q3 271.0: 338.0 273.0: 340.0 273.0: 339.0 

Min: Max 223 : 432 148: 992 148 : 992 

CRT<300 6(30.0%) 19(51.4%) 25(43.9%) 

CRT2300 14(70.0%) 18(48.6%) 32(56.1%) 

Central Retinal Thickness (CRT) (Manual measurement) (im) 

Number 20 37 57 

Mean (SD) 217.2 (64.8) 248.4 (165.1) 237.4 (138.5) 

Median 195.3 194.0 194.0 

Q1: Q3 170.5 :255.8 173.5 :226.0 171.5: 248.5 

Min: Max 125 :380 94 :927 94 : 927 

CRT<300 18(90.0%) 30(81.1%) 48(84.2%) 

CRT2300 2(10.0%) 7(18.9%) 9(15.8%) 
(SD: Standard Deviation) 

Investigator's ocular assessments of VH<4 and VH <3 at baseline are 

described in the following Table 3. A total of 14 (24.1%) patients had VH = 4; 9 

patients ([23.7%]) were identified in the sarilumab group, and 5 patient ([25.0%]) 

5 were identified in the placebo group). The number of patients with BCVA = 70 letters 

at baseline was lower in the sarilumab group compared to the placebo group (i.e., 23 
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patients [60.5%] in the sarilumab group versus 16 patients [80.0%] in the placebo 

group, respectively). A majority of the patients (55 patients; 94.8%) presented with an 

abnormal fluorescein angiography (FA) at baseline. See Table 3.  

5 Table 3 - Investigator's ocular assessment at baseline for study eye 
Randomized population 

SAR153191 
Placebo 200mg q2w All 
(N=20) (N=38) (N=58) 

Vitreous Haze (J Davis/Miami 9-step scale) 

Number 20 38 58 

0 4 (20.0%) 7 (18.4%) 11 (19.0%) 

1 3 (15.0%) 10 (26.3%) 13 (22.4%) 

2 5 (25.0%) 6 (15.8%) 11 (19.0%) 

3 3 (15.0%) 6 (15.8%) 9 (15.5%) 

4 3 (15.0%) 5 (13.2%) 8 (13.8%) 

5 2 (10.0%) 1 (2.6%) 3 (5.2%) 

6 0 2 (5.3%) 2 (3.4%) 

7 0 1 (2.6%) 1 (1.7%) 

8 0 0 0 

VH<4 15 (75.0%) 29 (76.3%) 44 (75.9%) 

VH>4 5 (25.0%) 9 (23.7%) 14 (24.1%) 

Vitreous Haze (J Davis/Miami 7-step scale) 

Number 20 38 58 

0 4 (20.0%) 7 (18.4%) 11 (19.0%) 

1 3 (15.0%) 10 (26.3%) 13 (22.4%) 

2 8 (40.0%) 12 (31.6%) 20 (34.5%) 

3 3 (15.0%) 5 (13.2%) 8 (13.8%) 

4 2 (10.0%) 1 (2.6%) 3 (5.2%) 

5 0 3 (7.9%) 3 (5.2%) 

6 0 0 0 

VH<3 15 (75.0%) 29 (76.3%) 44 (75.9%) 

VH23 5 (25.0%) 9 (23.7%) 14 (24.1%) 
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SAR153191 
Placebo 200mg q2w All 
(N=20) (N=38) (N=58) 

Central Retinal Thickness (CRT) measured by SD-OCT 

(4m) 
Number 20 38 58 

Mean (SD) 302.3 (60.1) 329.8 (154.1) 320.3 (129.6) 

Median 299.5 288.0 296.5 

Q1: Q3 262.5 333.5 254.0: 337.0 255.0: 335.0 

Min: Max 205 :432 153: 1048 153: 1048 

CRT<300 10 (50.0%) 21 (55.3%) 31 (53.4%) 

CRT2300 10 (50.0%) 17 (44.7%) 27 (46.6%) 

Best Corrected Visual Acuity (ETDRS letters score) 

Number 20 38 58 

Mean (SD) 74.5(13.4) 70.4(14.6) 71.8(14.2) 

Median 79.0 73.5 75.0 

Q1: Q3 74.0: 83.0 63.0: 80.0 64.0: 81.0 

Min: Max 35 :88 24 : 93 24 : 93 

BCVA <70 letters 4 (20.0%) 15 (39.5%) 19 (32.8%) 

BCVA >70 letters 16 (80.0%) 23 (60.5%) 39 (67.2%) 

Fluorescein Angiography (FA) 

Number 20 38 58 

Normal 1 (5.0%) 2 (5.3%) 3 (5.2%) 

Abnormal 19 (95.0%) 36 (94.7%) 55 (94.8%) 

Anterior Chamber (Cells) 

Number 20 38 58 

0 15 (75.0%) 28 (73.7%) 43 (74.1%) 

+0.5 3 (15.0%) 4 (10.5%) 7 (12.1%) 

+1 2 (10.0%) 5 (13.2%) 7 (12.1%) 

+2 0 1 (2.6%) 1 (1.7%) 

+3 0 0 0 

Iris/Pupil Pathology (Flare) 

Number 20 38 58 

Normal 16 (80.0%) 33 (86.8%) 49 (84.5%) 

Abnormal 4 (20.0%) 5 (13.2%) 9 (15.5%) 
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SAR153191 
Placebo 200mg q2w All 
(N=20) (N=38) (N=58) 

Vitreous (cells) 

Number 20 38 58 

0 2 (10.0%) 7 (18.4%) 9 (15.5%) 

+0.5 3 (15.0%) 7 (18.4%) 10 (17.2%) 

+1 7 (35.0%) 14 (36.8%) 21 (36.2%) 

+2 8 (40.0%) 8 (21.1%) 16 (27.6%) 

+3 0 2 (5.3%) 2 (3.4%) 

Intraocular Pressure (TOP) innmmHg 

Number 20 38 58 

Mean (SD) 16.3(4.3) 15.0(3.4) 15.4(3.7) 

Median 16.5 15.0 16.0 

Q1: Q3 13.0: 18.5 13.0: 17.0 13.0: 18.0 

Min:Max 9 :26 8: 24 8: 26 

Lid erythema 

Number 20 38 58 

0 20(100%) 38(100%) 58(100%) 

+0.5 0 0 0 

+1 0 0 0 

+2 0 0 0 

+3 0 0 0 

Lid edema 

Number 20 38 58 

0 20(100%) 38(100%) 58(100%) 

+0.5 0 0 0 

+1 0 0 0 

+2 0 0 0 

+3 0 0 0 

Conjunctival hypereia 

Number 20 38 58 

0 20(100%) 37 (97.4%) 57 (98.3%) 

+0.5 0 0 0 

+1 0 1 (2.6%) 1 (1.7%) 

+2 0 0 0 

+3 0 0 0 
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SAR153191 
Placebo 200mg q2w All 
(N=20) (N=38) (N=58) 

Conjunctival edema 

Number 20 38 58 

0 20(100%) 38(100%) 58(100%) 

+0.5 0 0 0 

+1 0 0 0 

+2 0 0 0 

+3 0 0 0 

Subeonjunctival hemorrhage 

Number 20 38 58 

0 20(100%) 37 (97.4%) 57 (98.3%) 

+0.5 0 0 0 

+1 0 1 (2.6%) 1 (1.7%) 

+2 0 0 0 

+3 0 0 0 

Corneal edema 

Number 20 38 58 

0 20(100%) 38(100%) 58(100%) 

+0.5 0 0 0 

+1 0 0 0 

+2 0 0 0 

+3 0 0 0 

Corneal staining/erosion 

Number 20 38 58 

0 20(100%) 38(100%) 58(100%) 

+0.5 0 0 0 

+1 0 0 0 

+2 0 0 0 

+3 0 0 0 

Anterior chamber flare 

Number 20 36 56 

0 15 (75.0%) 30 (83.3%) 45 (80.4%) 

+0.5 0 0 0 
+1 2 (10.0%) 6 (16.7%) 8 (14.3%) 

+2 3 (15.0%) 0 3 (5.4%) 

+3 0 0 0 

+4 0 0 0 
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SAR153191 
Placebo 200mg q2w All 
(N=20) (N=38) (N=58) 

Lens status 

Number 20 38 58 

Phakic 17 (85.0%) 29 (76.3%) 46 (79.3%) 

Pseudophakic 3 (15.0%) 9 (23.7%) 12 (20.7%) 

Aphakic 0 0 0 

Lens opacities for phakic eyes 

Number 17 29 46 

1 12 (70.6%) 25 (86.2%) 37 (80.4%) 

2 5 (29.4%) 4 (13.8%) 9 (19.6%) 

3 0 0 0 

Optic nerve, (Cup/Disk ratio) 

Number 20 38 58 

Mean (SD) 0.190 (0.121) 0.208 (0.142) 0.202 (0.134) 

Median 0.200 0.200 0.200 

Ql: Q3 0.100: 0.300 0.100: 0.300 0.100: 0.300 

Min: Max 0.00: 0.30 0.00: 0.80 0.00: 0.80 

9-step scale is changed to a 7-step scale by combining slides 2 and 3 as a single step and slides 6 and 7 
as a single step per FDA recommendations 

Of note, disagreements have been observed between the investigator's 

5 assessments and adjudicated assessments on VH. The adjudicated assessment for 

VH was less severe than the investigator assessment in over 52.6% of the patient 

population. Furthermore there were a percentage of patients that have two steps or 

more of difference between both evaluations. Therefore, an additional sensitivity 

analysis for the primary endpoint using VH values per Investigator has been 

10 included. No differences between the investigator's assessments and adjudicated 

assessments on CRT were observed in 55.2% of the patients and the adjudicated 

assessment for CRT was less severe than the Investigator assessment in 12 (20.7%) 

patients.  

15 Dosage and duration 

Exposure to injections was equivalent in both groups with a mean of 14.1 

weeks of IMP injection exposure during the 16 weeks of Part A. The overall 

compliance was also equivalent in both groups; all 58 patients received at least 80% 

of the theoretical dose.  
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EFFICACY 

Primary efficacy endpoint 

5 The primary endpoint (proportion of patients with a 2-step reduction in VH or 

corticosteroids dose < 10 mg/day at week 16) analysis is based on the adjudicated 

VH value. Results of the primary endpoint analysis are presented in Table 4.  

The proportion of patients with 2-step reduction in VH or corticosteroids dose 

< 10 mg/day was higher in the sarilumab group (46.1%) when compared with 

10 placebo (30.0%), however the difference was not statistically significant (p=0.2354).  

The primary efficacy endpoint was chosen to assess the efficacy of sarilumab 

in reducing the ocular inflammation associated with uveitis. It was expected to 

include patients with important VH score, for whom the reduction of VH value was 

essential. Finally, the recruited population presented less severe VH values, because 

15 patients with severe VH are treated with concomitant immunosuppressant 

medications which were not allowed in this study.  

Additional endpoints (such as BCVA) were aimed at the evaluation of the 

efficacy of sarilumab on functional parameters.  

The comparison of the proportions of responders between the 2 treatment 

20 groups was performed for each complete datasets using Cochran-Mantel-Haenszel 

(CMH) test at 2-sided alpha level of 0.10.  

Table 4 - Primary efficacy analysis - mITT population 

25 Placebo 
SAR153191 

(N=20) 200mg q2w 
(N=38) 

Patients with decrease in VH>2 or corticosteroids dose <10mg/day at week 16 

30 Combined estimate for proportion of responders(%) 30.0 

46.1 

Comparison vs placebo 

Combined estimate for odds ratio 2.1 

90% CI (0.8 to 5.6) 

35 p-value 0.2354 
Note: Multiple imputation method is used to address missing values in the mITT population (seeds 13480, 26960; 
number of imputations = 100).  
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Combined estimate for proportion of responders is obtained by averaging out all the proportion of responders of the different 
imputed data sets. Combined estimate for odds ratio is obtained by combining the log-transformation of odds ratio from CMH 
analyses of the different imputed datasets, using Rubin's formulae, and then by back-transforming the combined estimate.  
The CMH analyses are adjusted for randomization stratification factor VH level (VH >= 4 versus VH<4).  

5 Responder status is defined using adjudicated VH and corticosteroid values on time windowed week 16.  

Table 5 - Primary efficacy endpoint components according to responder status 

- mITT population 

SAR153191 
Placebo 200mg q2w 

(N=20) (N=38) 

Responders 6 (30.0%)17 (44.7%) 

Decrease in VH >2 at week 16 2 (10.0%) 6 (15.8%) 

Corticosteroids dose <10mg/day at week 16 5 (25.0%)16 (42.1%) 

Non-responders 13 (65.0%)20 (52.6%) 

Did not complete the principal treatment period (part A) due to lack of 6 (30.0%) 6 (15.8%) 

No decrease in VH >2 and corticosteroids dose 210mg/day at week 16 6 (30.0%)11 (28.9%) 

No decrease in VH >2 and corticosteroids dose missing at week 16 0 3 (7.9%) 

10 Non-responder according to medical review 1 (5.0%) 0 
VH values are adjudicated VH values at time windowed week 16. Corticosteroid values are based on time windowed week 16.  

Results of the sensitivity analysis of 2-step reduction in VH or corticosteroids 

dose <10 mg/day considering missing responder status as non-responder was 

15 similar to the primary analysis (See Table 6).  

Components for the proportion of patients with 2-step or greater reduction in 

VH or a dose of prednisone or equivalent oral corticosteroid <10 mg/day at Week 16 

considering missing responder as non-responder were also calculated.  

Table 6 - Sensitivity analysis: proportion of patients with at least 2-step 
20 reduction in adjudicated VH or a dose of prednisone or equivalent oral 

corticosteroid <10 mg/day at Week16 considering missing responder status as 
non-responder - mITT 

SAR15319 
1 200mg 

Placebo q2w 
(N=20) (N=38) 

Patients with decrease in VH>2 or corticosteroids dose <10mg/day at Week 16 

Responders [n(%)] 6(30.0%) 17(44.7%) 

Comparison vs placebo 

Common odds ratio 2 
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SAR15319 
1 200mg 

Placebo q2w 
(N=20) (N=38) 

90% exact CI (0.6 to 6.2) 

Exact p-value 0.3893 
Note: Common odds ratio comes from CMH analysis adjusted for randomization stratification factor 
VH level (VH >= 4 versus VH<4). Two-sided confidence interval (CI) and p-value from exact 
stratified test (Gart 1971).  
Responder status is defined using adjudicated VH and corticosteroid values on time windowed Week 

5 16.  
Patients with missing responder status at Week 16 are considered as non-responders.  

Other key efficacy endpoints 

10 As per investigator assessment, the proportion of patients with a 2-step 

reduction in VH or corticosteroids dose < 10 mg/day was nominally significantly 

higher (p=0.0372) in the sarilumab group (64.0%) compared with placebo (35.0%).  

See Table 7. Components for the proportion of patients with 2-step or greater 

reduction in VH or a dose of prednisone or equivalent oral corticosteroid <10 mg/day 

15 at Week 16 based on Investigator read values were also calculated. See Table 8.  

Table 7 - Sensitivity analysis: proportion of patients with 2-step or greater 

reduction in VH based on investigator or a dose of prednisone or equivalent 

oral corticosteroid < 10mg/day at week 16 - mITT population 

20 SAR153191 
Placebo 200mg q2w 

(N=20) (N=38) 

25 Patients with decrease in VH>2 or corticosteroids dose <10mg/day at week 16 

Combined estimate for proportion of responders(%) 35.0 

64.0 

Comparison vs placebo 

Combined estimate for odds ratio 3.7 

30 90% CI (1.3 to 
10.4) 

95% CI (1.1 to 
12.6) 

p-value 
35 0.0372 

Note: Multiple imputation method is used to address missing values in the mITT population (seeds 13480, 26960; 
number of imputations = 100).  
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Combined estimate for proportion of responders is obtained by averaging out all the proportion of responders of the different 
imputed data sets. Combined estimate for odds ratio is obtained by combining the log-transformation of odds ratio from CMH 
analyses of the different imputed datasets, using Rubin's formulae, and then by back-transforming the combined estimate.  
The CMH analyses are adjusted for randomization stratification factor VH level (VH >= 4 versus VH<4).  

5 Responder status is defined using VH based on investigator assessment and corticosteroid values on time windowed week 16.  

Table 8 - Sensitivity analysis components of proportion of patients with 2-step 

or greater reduction in VH based on investigator or a dose of prednisone or 

equivalent oral corticosteroid <10mg/day at week 16 - mITT population 

SAR153191 
Placebo 200mg q2w 
(N=20) (N=38) 

Responders 7 (35.0%)23 (60.5%) 
Decrease in VH >2 at week 16 4 (20.0%)16 (42.1%) 

Corticosteroids dose <10mg/day at week 16 5 (25.0%)16 (42.1%) 

Non-responders 13 (65.0%)13 (34.2%) 

Did not complete the principal treatment period (part A) due to lack of 6 (30.0%) 6 (15.8%) 
No decrease in VH >2 and corticosteroids dose 210mg/day at week 16 6 (30.0%) 5 (13.2%) 

No decrease in VH >2 and corticosteroids dose missing at week 16 0 2 (5.3%) 

Non-responder according to medical review 1 (5.0%) 0 
10 VH values are based on investigator assessment at time windowed week 16.  

Corticosteroid values are based on time windowed week 16.  

Key secondary efficacy endpoints 

15 Change from baseline in adjudicated VH 

A statistically significant difference for the change in adjudicated VH from 

baseline was observed between the sarilumab and placebo treatment groups. The 

LS mean change in adjudicated VH from baseline to week 16 was higher in the 

sarilumab group (-0.87) compared to the placebo group (-0.13) with an LS mean 

20 difference vs. placebo of -0.74 (90% Cl: -1.223 to -0.262); p= 0.0127. See Table 9.  
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Table 9 - Secondary efficacy endpoint - Change from baseline in adjudicated 

VH - mITT population 

SAR153191 200mg 
Vitreous Haze (J Davis/Miami 9-step scale) Placebo q2w 

(N=20) (N=38) 

Baseline 

Number 20 38 

Mean (SD) 1.7(2.0) 1.4(1.6) 

Median 1.0 1.0 

Min: Max 0 : 7 0 : 7 

Week 16 

Number 13 28 

Mean (SD) 1.4(1.6) 0.7(0.9) 

Median 1.0 0.0 

Min: Max 0: 6 0: 4 

Change from Baseline 

Number 13 28 

Mean (SD) -0.1(1.5) -0.9(1.4) 

Median 0.0 -1.0 

Min: Max -4: 1 -5: 1 

LS Mean (SE)a -0.1(0.23) -0.9(0.16) 

90% CI (-0.519 to 0.267) (-1.146 to -0.592) 

LS Mean difference (SE) vs. placebo -0.7(0.29) 

90% CI (-1.223 to -0.262) 

95% CI (-1.319 to -0.166) 

p-value 0.0127 

CI: confidence interval; MMRM: Mixed model for repeated measurements; LS mean : least square mean 
calculated using mixed model 
Note: only patients who had adjudicated VH assessed at baseline and post-baseline are included in Change from 
Baseline analysis.  
aMMRM model with treatment groups, visits and visit-by-treatment groups interaction as fixed categorical effects, 
as well as, fixed continuous covariate of baseline adjudicated VH 
An unstructured correlation matrix is used to model the within-patient errors.  

5 Vitreous Haze Preliminary Conclusions 

Only 7 patients in this population presented at baseline with VH>=4. In 

general, the severe patients were harder to recruit in this study since the standard of 

care of patients with severe disease includes several concomitant 
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immunosuppressive therapies which were prohibited in this study. In addition, 

disagreements in the assessment of VH from pre-treatment evaluations between the 

investigator and adjudicator were noted. At week 16, the proportion of patients with a 

2-step reduction in VH per Investigator assessment or corticosteroids dose < 10 

5 mg/day was statistically 

significantly higher in the sarilumab group (64.0%) when compared with placebo 

(35.0%) (OR: 3.7 (90% Cl: 1.3 to 10.4, p=0.0372). In addition changes in VH per 

adjudicated assessment was statistically significantly greater when compared to the 

placebo group) (LS mean difference vs. placebo of -0.74 (90% Cl: -1.223 to -0.262, 

10 p= 0.0127).  

Prednisone or oral corticosteroid dose 

At week 12, following 5 injections of sarilumab, a notable difference in the oral 

corticosteroid dose when compared with the placebo group was observed.  

15 The LS mean change in prednisone or oral corticosteroid dose, from baseline 

to week 16 was higher in the sarilumab group (-11.20 mg/day) compared to the 

placebo group (-7.85 mg/day), but with no statistically significant difference.  

Adjudicated Central Retinal Thickness 

20 The LS mean change in adjudicated CRT from baseline to Week 16 was 

decreased to a greater extent in the sarilumab group (-35.4 pm) when compared to 

the placebo group (-8.9 pm) with an LS mean difference versus placebo of -26.5 

(90% Cl: -50.41 to -2.68) (p=0.0683). Since 8 patients in the study presented with 

very high baseline CRT values that had a greater capacity to show an improvement 

25 (Table 10), MMRM model planned in the SAP on the mITT population was not 

appropriate to fit the change in adjudicated CRT (as confirmed by the studentized 

residuals plots). An analysis evaluating the change from baseline in adjudicated CRT 

in the mITT population excluding patients with high baseline CRT was also 

performed and detailed in Table 10. Excluding patients with high baseline CRT, the 

30 LS mean change in adjudicated CRT from baseline to week 16 was decreased in the 

sarilumab group (-5.27 pm) and was increased in the placebo group (1.79 pm) with 

an LS mean difference vs. placebo of -7.06 (90% Cl: -22.022 to 7.904) (p=0.4328).  

The LS mean change in adjudicated CRT from baseline to Week 16 was decreased 

in the sarilumab group (-6.4%) when compared to no change in the placebo group 
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with an LS mean difference versus placebo of -6.4% (90% Cl: -12.374 to -0.350) 

(p=0.0825) (Table 10).  

Table 10 - Change from baseline in adjudicated CRT - mITT population 

5 excluding patients with high baseline CRT 

SAR153191 

Central Retinal Thickness (CRT) Placebo 200mg 

(Automatic measurement from SD-OCT) (N=20) q38) 

(pm) 

Baseline 

Number 20 38 

Mean (SD) 306.1 (58.9) 338.4( 

Median 306.5 293.0 

Min: Max 214: 432 153: 1048 

Week 16 

Number 14 24 

Mean (SD) 299.2 (60.4) 292.2 

Median 294.5 291.00 

Min: Max 211 : 429 153 : 576 

Change from 

Number 14 24 

Mean (SD) 1.54 (14.36) -7.27 (17.97 

Median -1.72 -4.15 

Min: Max -12.0: 41.6 -48.3: 21.9 

LS Mean (SE)a 0.0(2.90) -6.4(2.15) 
90% CI (-4.923 to 4.934) (-10.008 to -2.705) 

LS Mean difference (SE) vs. placebo a -6.4(3.55) 

90% CI (-12.374 

p-value 0.0825 

Cl :confidence interval; MMRM: Mixed model for repeated measurements; LS mean: least square mean calculated using 
mixed model Note: only patients who had adjudicated CRT (Automatic measurement from SD-OCT) assessed at baseline and 
post-baseline are included.  

10 a MMRM model with treatment groups, randomization strata of VH level (<4, =4), visits and visit-by-treatment 
groups interaction as fixed 
categorical effects, as well as, fixed continuous covariate of baseline CRT (Automatic measurement from SD-OCT) 

An unstructured correlation matrix is used to model the within-patient errors.  
Within group LS means and standard errors (SE) are calculated using weights equal to the observed proportion of patients in 

15 strata variable levels: VH level (<4, =4) in the study population 
High baseline CRT is defined as baseline CRT = 432 based on the review of baseline CRT distribution 
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Best Corrected Visual Acuity 

The BCVA remains the most clinical relevant functional parameter in the 

treatment of uveitis. Other important variables (VH, CRT, FA findings) remain critical 

inflammatory markers for the demonstration the efficacy of new treatments. At week 

5 10, following 4 injections of sarilumab, statistically significant improvements in BCVA 

were observed (Table 11).  

A statistically significant difference in the change in BCVA from baseline to 

week 16 was observed. The LS mean change in BCVA from baseline to week 16 

was significantly higher in the sarilumab group (8.51) compared to the placebo group 

10 (3.87) with an LS mean difference vs. placebo of 4.65 (90% Cl: 1.091 to 8.201); p= 

0.0333. The mean improvement in the sarilumab group was 8.93 letters (almost 2 

lines on the ETDRS chart) compared with 3.60 letters in the placebo group.  

Table 11 - Secondary efficacy endpoint - Change from baseline in BCVA 

15 mITT population 

SAR153191 200mg 
Best Corrected Visual Acuity (ETDRS letters score) Placebo q2w 

(N=20) (N=38) 

Baseline 

Number 20 38 

Mean (SD) 74.50 (13.4) 70.37 (14.6) 

Median 79.0 73.5 

Min: Max 35 :88 24: 93 

Week 16 

Number 15 29 

Mean (SD) 75.8(12.0) 79.5(10.6) 

Median 79.0 80.0 

Min: Max 55 : 95 52: 100 

Change from 

Number 15 29 

Mean (SD) 3.60(6.5) 8.93(9.9) 

Median 4.0 7.0 

Min: Max -9.0: 20.0 -5.0: 45.0 

LS Mean (SE)a 3.5(1.84) 9.3(1.36) 
90% CI (0.32 to 6.59) (6.97 to 11.61) 
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LS Mean difference (SE) vs. placebo a 5.8(2.26) 

90% CI (1.99 to 9.67) 
95% CI (1.21 to 10.46) 

p-value 0.0153 

Cl : confidence interval; MMRM: Mixed model for repeated measurements; LS mean : least square mean calculated 
using mixed model Note: only patients who had BCVA assessed at baseline and post-baseline are included.  
a MMRM model with treatment groups, randomization strata of VH level (<4, >4), visits and visit-by-treatment groups 

5 interaction as fixed 
categorical effects, as well as, fixed continuous covariate of baseline BCVA 

An unstructured correlation matrix is used to model the within-patient errors.  
Within group LS means and standard errors (SE) are calculated using weights equal to the observed proportion of patients 
in strata variable levels: VH level (<4, >4) in the study population 

10 

BCVA and CRT Preliminary Conclusions 

At Week 16, patients in the sarilumab group showed a statistically significant 

improvement in BCVA compared to placebo (LS mean difference vs. placebo of 5.8 

(90% CI:1.99-9.67, p=0.0153). The mean reduction in adjudicated CRT (i.e. in 

15 macular edema) was numerically higher in the sarilumab group when compared to 

the placebo group (LS mean difference vs. placebo 5.8 (90% Cl: 1.99 to 9.67); p= 

0.0153).  

Anterior Chamber Cells Score 

20 The inflammatory activity in the anterior chamber was qualified through the 

quantification of cells and proteins in the aqueous humor (Tyndall phenomenon or 

SUN classification). The percentage of patients with anterior chamber cells score = 0 

or with at least 2-step reduction was similar for both the sarilumab group and the 

placebo group, 86.2% and 86.7%, respectively. Results for the sensitivity analysis 

25 considering patients with missing data at Week 16 as non-responders were similar to 

the original analysis.  

Percentage of patients with prednisone dose of:55 mg/day (or equivalent 

corticosteroid) at Week 16 

The proportion of patients with prednisone dose of $5 mg/day (or equivalent 

30 corticosteroid) at Week 16 was similar for the sarilumab and placebo group, 41.4% 

and 40.0%, respectively. Results for the sensitivity analysis considering patients with 

missing data at Week 16 as non-responders were similar to the original analysis.  

Mean change from baseline prednisone or oral corticosteroid dose by time windowed 

visits for the principal treatment period were also analyzed.  
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Percentage of patients with a 2-step reduction in vitreous haze based on the Miami 7 

point scale at Week 16 

The proportion of patients with 2-step reduction in VH based on the Miami 7

5 point scale was higher in the sarilumab group (21.4%) when compared with placebo 

(7.7%), however the difference was not statistically significant (p=0.3164). Results for 

the sensitivity analysis considering patients with missing data at Week 16 as 

non-responders were similar to the original analysis.  

10 Exploratory efficacy endpoints 

At the end of the extension treatment period (Week 52), the percentage of 

responders (2-step or greater reduction in adjudicated vitreous haze or dose of 

prednisone <10 mg/day [or equivalent oral corticosteroid]), non-responders, and 

patients for whom response could not be determined was similar for both treatment 

15 groups (Table 12). A 2-step reduction or greater was observed for 7.9% of patients in 

the sarilumab group compared to none in the placebo group.  

Patients who experienced worsening or those defined as non-responders at 

Week 16 were eligible to continue treatment with sarilumab in the open-label period, 

part C. Of the 21 patients who entered the open-label phase, 8 (38.1%) had a 

20 corticosteroid dose <10 mg/day at Week +36 and were considered to be responders.  

Table 12 - Components of proportion of patients with 2-step or greater reduction in 
adjudicated VH or a dose of prednisone or equivalent oral corticosteroid <10 mg/day at 
Week 52 (end of extension treatment period) - mITT population 

SAR153191 
Placebo 200mg q2w 
(N=20) (N=38) 

Responders 6(30.0%) 11(28.9%) 

Decrease in VH >2 at Week 52 and 
corticosteroids dose <10mg/day at Week 52 0 3 (7.9%) 

Corticosteroids dose <10mg/day at Week 52 6(30.0%) 8(21.1%) 

Non-responders 8(40.0%) 16(42.1%) 

Did not complete the principal treatment period (part A) due to lack of efficacy 6(30.0%) 6(15.8%) 

Did not complete the overall treatment period due to lack of efficacy 0 5 (13.2%) 

No decrease in VH >2 and corticosteroids dose >=10mg/day at Week 52 1 (5.0%) 1 (2.6%) 

No decrease in VH >2 and corticosteroids dose missing at Week 52 0 2 (5.3%) 

Non-responder according to medical review 1 (5.0%) 2 (5.3%) 
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SAR153191 
Placebo 200mg q2w 
(N=20) (N=38) 

Responder status cannot be determined 6(30.0%) 11(28.9%) 

Complete the principal treatment period (part A) but entered in part C 5(25.0%) 6(15.8%) 

Did not complete the principal treatment period (part A) for other reason than lack 
of efficacy 1 (5.0%) 4(10.5%) 

Did not complete the overall treatment period for other reason than lack of 
efficacy 0 1 (2.6%) 

Overall treatment period consists here of the principal+extension treatment period (part A + part B) 
Part C is the open-label treatment period.  
Analysis is performed using values on time windowed Week 52.  

5 Change from baseline in vitreous haze at Week 52 (Week +36 for part C) 

The difference for the change in adjudicated VH from baseline that was 

observed at Week 16 was maintained through to Week 52 for patients who entered 

the extension treatment period. Change in adjudicated VH (according to the Miami 9

step scale) at Week 52 was -1.1 in the sarilumab group and -0.4 for the placebo 

10 group.  

Patients in the open-label period showed a smaller reduction in VH than those 

who received sarilumab in the extension. No change in adjudicated VH (according to 

the Miami 9-step scale) from baseline was observed at Week +36 and the greatest 

change (-0.4) was observed at Week 28 or subsequent weeks.  

15 
Percentage of patients with dose of dose of prednisone:55 mg/day or <10 mg/day (or 

equivalent oral corticosteroid) at Week 52 (Week +36 for part C) 

The majority of patients in the treatment extension period had a dose of 

prednisone 55 mg/day and this was similar for the sarilumab and placebo groups, 

20 85.7% and 87.5%, respectively. In the open-label period, the percentage of patients 

with a dose of prednisone <10 mg/day was 61.5% and:55 mg/day was 53.8%.  

Percentage of patients with an anterior chamber score = 0 or a 2-step or greater 

reduction in score at Week 52 (Week +36 for part C) 

25 At Week 52, the percentage of patients who were responders (anterior 

chamber score = 0 or at least 2-step reduction in score) was smaller for the 

sarilumab group than for the placebo group. Of the 21 patients who received 

sarilumab in the open-label period, 12 (57.1%) were responders. Anterior chamber 
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cells score descriptive statistics by time windowed visits were analyzed for the 

principal and extension period and for the open-label period.  

Change from baseline in best corrected visual acuity at Week 52 (Week +36 for 
5 part C) 

The difference for the change in BCVA from baseline to Week 16 was 

maintained through to Week 52 for patients who entered the extension treatment 

period. Data show that the change in BCVA at Week 52 was higher in the sarilumab 

10 group compared to the placebo group.  

Patients in the open-label period showed improvements in BCVA, change 

from baseline BCVA was 4.5 ETDRS letters at Week +36 and the greatest change 

(5.9 ETDRS letters) was observed at Week +28.  

15 Change from baseline in central retinal thickness (automatically generated by the 

device, software from centralized spectral domain optical coherence tomography at 

Week 52 (Week +36 for part C) 

Improvements in adjudicated CRT that were observed for patients in the 

sarilumab group at Week 16 were maintained through to Week 52. Mean change 

20 from baseline adjudicated CRT at Week 52 was -71.1 pm in the sarilumab group 

compared to -3.4 pm. However, it should be noted that patients who continued in the 

study in the extension period were considered responders at the end of the principal 

treatment period.  

Improvements in adjudicated CRT were also observed for patients in the 

25 open-label period. Data show that the mean change from baseline adjudicated CRT 

at Week +36 was -37.5 pm.  

EFFICACY DATA ANALYSIS 

At Week 16, the proportion of patients with a 2-step reduction in VH per 

30 adjudicated assessment or corticosteroids dose <10 mg/day was higher in the 

sarilumab group (46.1%) compared with the placebo group (30.0%), however, the 

difference was not statistically significant (p = 0.2354).  

At Week 16, the proportion of patients with a 2-step reduction in VH per 

Investigator assessment or corticosteroids dose <10 mg/day was higher in the 

35 sarilumab group (64.0%) when compared with the placebo group (35.0%; nominal p 
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= 0.0372). The other sensitivity analyses using observed case and considering 

missing responder status as non-responder produced similar results as the primary 

analysis.  

The results of the secondary efficacy endpoints showed statistically significant 

5 differences in adjudicated VH, BCVA, adjudicated CRT, and change from baseline 

CRT at Week 16.  
• The LS mean change in adjudicated VH from baseline to Week 16 was higher 

in the sarilumab group (-0.9) compared to the placebo group (-0.1) with an LS 

mean difference versus placebo of -0.7 (90% Cl: -1.223 to -0.262); p= 

10 0.0127.  

• The LS mean change in BCVA from baseline to Week 16 was significantly 

higher in the sarilumab group (9.3) compared to the placebo group (3.5) with 

an LS mean difference versus placebo of 5.8 (90% Cl: 1.99 to 9.67); p= 

0.0153.  

15 • The LS mean change in adjudicated CRT from baseline to Week 16 was 

decreased to a greater extent in the sarilumab group (-35.4 pm) when 

compared to the placebo group (-8.9 pm) with an LS mean difference versus 

placebo of -26.5 (90% Cl: -50.41 to -2.68); p = 0.0683.  
• The LS mean change in adjudicated CRT from baseline to Week 16 was 

20 decreased in the sarilumab group (-6.4%) when compared to no change in 

the placebo group (0.0%) with an LS mean difference versus placebo of 

6.4% (90% Cl: -12.374 to -0.350); p = 0.0825.  

Excluding patients with high baseline CRT decreased adjudicated CRT at 

Week 16 in the sarilumab group and increased adjudicated CRT in the placebo 

25 group. These data resulted in an LS mean difference of sarilumab versus placebo of 

-7.06 (90% Cl: -2.022 to 7.904; p = 0.4328). Secondary endpoint analyses of anterior 

chamber cells score and proportion of patients with prednisone dose of $5 mg/day 

(or equivalent corticosteroid) at Week 16 was not observed to have a statistically 

significant difference between the sarilumab and placebo treatment groups.  

30 Exploratory endpoint analyses showed that the differences in change in 

adjudicated VH from baseline, change in BCVA from baseline, and change in CRT 

from baseline that were observed at Week 16 were maintained at Week 52.  

Secondary pharmacodynamic analyses showed that levels of both hs-CRP and SAA 
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were decreased from Week 4 in the sarilumab group compared to the placebo group 

and that the suppression was maintained until Week 52.  

Primary and secondary analysis of patients at 52 weeks 

5 Tables 13-16 below show patient disposition, the underlying etiology of the 

patients analyzed in this study and baseline disease characteristics.  

Table 13. Patient Disposition 
Placebo Sarilumab All Randomized 

Randomized and 20(100%) 38(100%) 58(100%) 
treated 
Completed Week 16 13(65.0%) 28(73.7%) 41(70.7%) 
Completed Week 52 7(35.0%) 12(31.6%) 19(32.8%) 
Entered Open Label 11(55.0%) 10(26.3%) 21(36.2%) 
Rescue 

Discontinued 2(10.0%) 16(68.4%) 18(31.0%) 
Adverse event 1(5.0%) 5 (13.2%) 6(9.67%) 
Lack of efficacy 1(5.0%) 7(18.4%) 8 (13.8%) 
Other reasons 0 4 (2.6%) 4 

10 
Table 14. Baseline Disease Characteristics 

Placebo q2 wks Sarilumab q2 wks All Randomized 
(n=20) (n=20) (n= 58) 

Recently active disease, 1(5.0%) 2(5.3%) 3(5.2%) 
n (%) 
Active disease, n (%) 19(95.0%) 36(94.7%) 55(94.8%) 
Anatomic location 

Intermediate 5(25.0%) 7(18.4%) 12(20.7%) 

Posterior 2(10.0%) 12(31.6%) 14(24.1%) 

Pan-uveitis 12(60.0%) 17(44.7%) 29(50.0%) 
Time from first 
diagnosis 
Months (SD) 55.5(71.9) 39.1(58.1) 44.7(62.9) 
Min: Max 0.6 : 300.3 0.0: 286.7 0.0: 300.3 

Table 15. Disease Characteristics - Underlying Etiology 
Placebo q2 wks Sarilumab q2 wks All Randomized 

(n=20) (n=20) (n = 58) 
Idiopathic, n (%) 13(65%) 25(65.8%) 38(65.5%) 

Behcet's 4(20%) 6(15.8%) 10(17.2%) 
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Sarcoidosis 2 (10%) 2 (5.3%) 4 (6.9%) 
Psoriasis 0 1(2.5%) 1(1.7%) 
Rheumatoid Arthritis 0 1(2.6%) 1(1.7%) 
Vogt-Koyangi- 1(5.0%) 1(2.6%) 1(1.7%) 
Harada 
Unknown vasculitis 0 2 (5.0%) 2 (3.4%) 

5 
Table 16. Baseline Disease Characteristics 

Placebo q2 Sarilumab q2 All Randomized 
wks wks (n = 58) 

(n=20) (n=20) 
Vitreous Haze Investigator 
Mean (SD) 2.2 (1.6) 2.2 (1.9) 2.2(1.8) 
Min: Max 0:5 0:7 0:7 
VH > 2, n (%) 13(65%) 21(55.3%) 34(58.6%) 
Mean (SD) 3.2 (1.1) 3.5 (1.5) 3.2(1.1) 
CRT (gm) (Reading Center) 
Mean (SD) 306 (58.9) 338 (155.5) 327(130.8) 
Min: Max 214 : 432 153 :1048 153.0: 1048 
CRT 2300gm, n (%) 11(55.0%) 18 (47.4%) 29(50.0%) 
Mean (SD) 346 (42.3) 432 (181.5) 400(149.7) 
BCVA (ETDRS Letters) 
Mean (SD) 74.5 (13.5) 70.4(14.6) 71.8(14.2) 
Min: Max 35.0: 88.0 24.0: 93.0 24.0: 93.0 

Data show that VH, BCVA, and CRT were all improved in patients treated 

with sarilumab for 16 weeks compared with placebo treated patients. At week 52, the 

10 sarilumab group continued to show an advantage over the placebo group; particularly 

with regard to improvement in CRT in patients with demonstrable macular edema at 

baseline. The data described herein indicate that sarilumab was effective in 

increasing BCVA and resolving macular edema in patients with severe uveitis.  
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CLAIMS 

1. A method of treating uveitis in a subject in need thereof, comprising 

administering to the subject i) a composition comprising an effective amount of an 

5 antibody that specifically binds IL-6 receptor and ii) a corticosteroid, wherein the 

subject has a vitreous haze (VH) level greater than or equal to 2 on the Miami 9 

step scale or wherein the subject has a central retinal thickness (CRT) greater 

than 300 pm, wherein the antibody that specifically binds to the IL-6 receptor 

comprises a heavy chain variable region of sequence SEQ ID NO:2 and a light 

10 chain variable region sequence of SEQ ID NO:3, wherein the antibody is 

administered at a dose from about 150 to about 200 mg once every two weeks, 

and wherein the subject has been previously treated for at least three months 

with a corticosteroid, wherein the subject achieves after 16 weeks a reduction in 

the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

15 corticosteroid dose to less than 10 mg per day.  

2. The method of claim 1, wherein the uveitis is selected from the group 

consisting of intermediate uveitis, posterior uveitis, pan-uveitis, non-infectious 

uveitis, systemic uveitis, and idiopathic uveitis.  

20 

3. A method of treating macular edema in a subject in need thereof, 

comprising administering to the subject i) a composition comprising an effective 

amount of an antibody that specifically binds IL-6 receptor and ii) a corticosteroid, 

wherein the antibody that specifically binds to the IL-6 receptor comprises a 

25 heavy chain variable region of sequence SEQ ID NO:2 and a light chain variable 

region sequence of SEQ ID NO:3, wherein the antibody is administered at a dose 

from about 150 to about 200 mg once every two weeks, and wherein the subject 

has been previously treated for at least three months with a corticosteroid, 

wherein the subject achieves after 16 weeks a reduction in the VH level on the 

30 Miami 9 point scale of at least 2 steps or a reduction of corticosteroid dose to less 

than 10 mg per day.  

4. The method of claim 3, wherein the subject is suffering from at least one 

symptom of macular edema selected from the group consisting of: ocular 

35 inflammation, impaired vision, impaired color recognition, tissue thickening, and 

20230729_1 (GHMatters) P44094AU00 
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leakage of ocular vessels; or wherein the macular edema is macular edema 

secondary to uveitis.  

5. Use of i) an antibody that specifically binds IL-6 receptor and ii) a 

5 corticosteroid for the manufacture of a medicament for the therapeutic treatment 

of uveitis in a subject in need thereof, wherein the subject has a vitreous haze 

(VH) level greater than or equal to 2 on the Miami 9 step scale or wherein the 

subject has a central retinal thickness (CRT) greater than 300 pm, wherein the 

antibody that specifically binds to the IL-6 receptor comprises a heavy chain 

10 variable region of sequence SEQ ID NO:2 and a light chain variable region 

sequence of SEQ ID NO:3, wherein the antibody is administered at a dose from 

about 150 to about 200 mg once every two weeks, and wherein the subject has 

been previously treated for at least three months with a corticosteroid, wherein 

the subject achieves after 16 weeks a reduction in the VH level on the Miami 9 

15 point scale of at least 2 steps or a reduction of corticosteroid dose to less than 10 

mg per day.  

6. Use of an antibody that specifically binds IL-6 receptor for the 

manufacture of a medicament for the therapeutic treatment of uveitis in a subject 

20 in need thereof, wherein the subject is to be administered a corticosteroid, 

wherein the subject has a vitreous haze (VH) level greater than or equal to 2 on 

the Miami 9 step scale or wherein the subject has a central retinal thickness 

(CRT) greater than 300 pm, wherein the antibody that specifically binds to the IL

6 receptor comprises a heavy chain variable region of sequence SEQ ID NO:2 

25 and a light chain variable region sequence of SEQ ID NO:3, wherein the antibody 

is administered at a dose from about 150 to about 200 mg once every two weeks, 

and wherein the subject has been previously treated for at least three months 

with a corticosteroid, wherein the subject achieves after 16 weeks a reduction in 

the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

30 corticosteroid dose to less than 10 mg per day.  

7. Use of a corticosteroid for the manufacture of a medicament for the 

therapeutic treatment of uveitis in a subject in need thereof, wherein the subject 

is to be administered an antibody that specifically binds IL-6 receptor, wherein the 

35 subject has a vitreous haze (VH) level greater than or equal to 2 on the Miami 9 
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step scale or wherein the subject has a central retinal thickness (CRT) greater 

than 300 pm, wherein the antibody that specifically binds to the IL-6 receptor 

comprises a heavy chain variable region of sequence SEQ ID NO:2 and a light 

chain variable region sequence of SEQ ID NO:3, wherein the antibody is 

5 administered at a dose from about 150 to about 200 mg once every two weeks, 

and wherein the subject has been previously treated for at least three months 

with a corticosteroid, wherein the subject achieves after 16 weeks a reduction in 

the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

corticosteroid dose to less than 10 mg per day.  
10 

8. Use of i) an antibody that specifically binds IL-6 receptor and ii) a 

corticosteroid for the manufacture of a medicament for the therapeutic treatment 

of macular edema in a subject in need thereof, wherein the antibody that 

specifically binds to the IL-6 receptor comprises a heavy chain variable region of 

15 sequence SEQ ID NO:2 and a light chain variable region sequence of SEQ ID 

NO: 3, wherein the antibody is administered at a dose from about 150 to about 

200 mg once every two weeks and wherein the subject has been previously 

treated for at least three months with a corticosteroid, wherein the subject 

achieves after 16 weeks a reduction in the VH level on the Miami 9 point scale of 

20 at least 2 steps or a reduction of corticosteroid dose to less than 10 mg per day.  

9. Use of an antibody that specifically binds IL-6 receptor for the 

manufacture of a medicament for the therapeutic treatment of macular edema in 

a subject in need thereof, wherein the subject is to be administered a 

25 corticosteroid, wherein the antibody that specifically binds to the IL-6 receptor 

comprises a heavy chain variable region of sequence SEQ ID NO:2 and a light 

chain variable region sequence of SEQ ID NO: 3, wherein the antibody is 

administered at a dose from about 150 to about 200 mg once every two weeks 

and wherein the subject has been previously treated for at least three months 

30 with a corticosteroid, wherein the subject achieves after 16 weeks a reduction in 

the VH level on the Miami 9 point scale of at least 2 steps or a reduction of 

corticosteroid dose to less than 10 mg per day.  

10. Use of a corticosteroid for the manufacture of a medicament for the 

35 therapeutic treatment of macular edema in a subject in need thereof, wherein the 

subject is to be administered an antibody that specifically binds IL-6 receptor, 
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wherein the antibody that specifically binds to the IL-6 receptor comprises a 

heavy chain variable region of sequence SEQ ID NO:2 and a light chain variable 

region sequence of SEQ ID NO: 3, wherein the antibody is administered at a 

dose from about 150 to about 200 mg once every two weeks and wherein the 

5 subject has been previously treated for at least three months with a 

corticosteroid, wherein the subject achieves after 16 weeks a reduction in the VH 

level on the Miami 9 point scale of at least 2 steps or a reduction of corticosteroid 

dose to less than 10 mg per day.  

10 11. The method of any one of claims 1-4 or use of any one of claims 5-10, 

wherein the corticosteroid is prednisone.  

12. The method or use of claim 11, wherein the prednisone is at a dose from 

15 to 80 mg/day.  

15 

13. The method or use of any of claims 1-12, wherein the subject has further 

been previously treated with methotrexate.  

14. The method or use of any of claims 1-13, wherein the antibody is 

20 sarilumab.  

15. The method or use of any one of claims 1-4, 6-7 or 9-14, wherein the 

antibody and corticosteroid are administered concurrently or sequentially.  
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50 55 60

Pro Ala Ala Gly Ser His Pro Ser Arg Trp AI a Gly Met Gly Arg Arg
65 70 75 80

Leu Leu Leu Arg Ser Val Gln Leu His Asp Ser Gly Asn Tyr Ser Cys
85 90 95

Tyr Arg Al a Gly Arg Pro Ala Gly Thr Val Hi s Leu Leu Val Asp Val
100 105 110

Pro Pro Glu Glu Pro Gln Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser
115 120 125
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Asn Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr Thr 
    130                 135                 140                 

Lys Ala Val Leu Leu Val Arg Lys Phe Gln Asn Ser Pro Ala Glu Asp 
145                 150                 155                 160 

Phe Gln Glu Pro Cys Gln Tyr Ser Gln Glu Ser Gln Lys Phe Ser Cys 
                165                 170                 175     

Gln Leu Ala Val Pro Glu Gly Asp Ser Ser Phe Tyr Ile Val Ser Met 
            180                 185                 190         

Cys Val Ala Ser Ser Val Gly Ser Lys Phe Ser Lys Thr Gln Thr Phe 
        195                 200                 205             

Gln Gly Cys Gly Ile Leu Gln Pro Asp Pro Pro Ala Asn Ile Thr Val 
    210                 215                 220                 

Thr Ala Val Ala Arg Asn Pro Arg Trp Leu Ser Val Thr Trp Gln Asp 
225                 230                 235                 240 

Pro His Ser Trp Asn Ser Ser Phe Tyr Arg Leu Arg Phe Glu Leu Arg 
                245                 250                 255     

Tyr Arg Ala Glu Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp 
            260                 265                 270         

Leu Gln His His Cys Val Ile His Asp Ala Trp Ser Gly Leu Arg His 
        275                 280                 285             

Val Val Gln Leu Arg Ala Gln Glu Glu Phe Gly Gln Gly Glu Trp Ser 
    290                 295                 300                 

Glu Trp Ser Pro Glu Ala Met Gly Thr Pro Trp Thr Glu Ser Arg Ser 
305                 310                 315                 320 

Pro Pro Ala Glu Asn Glu Val Ser Thr Pro Met Gln Ala Leu Thr Thr 
                325                 330                 335     

Asn Lys Asp Asp Asp Asn Ile Leu Phe Arg Asp Ser Ala Asn Ala Thr 
            340                 345                 350         

Ser Leu Pro Val Gln Asp 
        355             

<210> 2
<211> 116
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Asn Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr Thr
130 135 140

Lys AI a Val Leu Leu Val Arg Lys Phe Gln Asn Ser Pro Ala Glu Asp
145 150 155 160

Phe Gln Glu Pro Cys Gln Tyr Ser Gln Glu Ser Gln Lys Phe Ser Cys
165 170 175

Gln Leu AI a Val Pro Glu Gly Asp Ser Ser Phe Tyr I I e Val Ser Met
180 185 190

Cys Val AI a Ser Ser Val Gly Ser Lys Phe Ser Lys Thr Gln Thr Phe
195 200 205

Gln Gly Cys Gly lle Leu Gln Pro Asp Pro Pro Al a Asn lle Thr Val
210 215 220

Thr AI a Val AI a Arg Asn Pro Arg Trp Leu Ser Val Thr Trp Gln Asp
225 230 235 240

Pro His Ser Trp Asn Ser Ser Phe Tyr Arg Leu Arg Phe Glu Leu Arg
245 250 255

Tyr Arg Al a Glu Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp
260 265 270

Leu Gln His Hi s Cys Val lle Hi s Asp Al a Trp Ser Gly Leu Arg Hi s
275 280 285

Val Val Gln Leu Arg Ala Gln GI u Glu Phe Gly Gln Gly Glu Trp Ser
290 295 300

Glu Trp Ser Pro Glu Ala Met Gly Thr Pro Trp Thr Glu Ser Arg Ser
305 310 315 320

Pro Pro AI a Glu Asn Glu Val Ser Thr Pro Met Gln Ala Leu Thr Thr
325 330 335

Asn Lys Asp Asp Asp Asn lle Leu Phe Arg Asp Ser AI a Asn Ala Thr
340 345 350

Ser Leu Pro Val Gln Asp
355

<210> 2
<211> 116
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<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 2
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Arg Phe Thr Phe Asp Asp Tyr 
            20                  25                  30          

Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Gly Ile Ser Trp Asn Ser Gly Arg Ile Gly Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Glu Asn Ser Leu Phe 
65                  70                  75                  80  

Leu Gln Met Asn Gly Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys 
                85                  90                  95      

Ala Lys Gly Arg Asp Ser Phe Asp Ile Trp Gly Gln Gly Thr Met Val 
            100                 105                 110         

Thr Val Ser Ser 
        115     

<210> 3
<211> 107
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 3
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Gly Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly 
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<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

polypeptide

<400> 2
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys AL a Ala Ser Arg Phe Thr Phe Asp Asp Tyr
20 25 30

AI a Met Hi s Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Gly lle Ser Trp Asn Ser Gly Arg lle Gly Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr lle Ser Arg Asp Asn AI a Glu Asn Ser Leu Phe
65 70 75 80

Leu Gln Met Asn Gly Leu Arg AI a Glu Asp Thr Ala Leu Tyr Tyr Cys
85 90 95

AI a Lys Gly Arg Asp Ser Phe Asp lle Trp Gly Gln Gly Thr Met Val
100 105 110

Thr Val Ser Ser
115

<210> 3
<211> 107
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

ypepti de

<400> 3
Asp lle Gln Met Thr Gln Ser Pro Ser Ser Val Ser Al a Ser Val Gly
1 5 10 15

Asp Arg Val Thr II e Thr Cys Arg Ala Ser Gln Gly lle Ser Ser Trp
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
35 40 45

Tyr Gly Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
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    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Ser Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Tyr 
                85                  90                  95      

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105         

<210> 4
<211> 446
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 4
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Arg Phe Thr Phe Asp Asp Tyr 
            20                  25                  30          

Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Gly Ile Ser Trp Asn Ser Gly Arg Ile Gly Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Glu Asn Ser Leu Phe 
65                  70                  75                  80  

Leu Gln Met Asn Gly Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys 
                85                  90                  95      

Ala Lys Gly Arg Asp Ser Phe Asp Ile Trp Gly Gln Gly Thr Met Val 
            100                 105                 110         

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala 
        115                 120                 125             

Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu 
    130                 135                 140                 

Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly 
145                 150                 155                 160 
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50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe AI a Ser Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Tyr
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu lle Lys
100 105

<210> 4
<211> 446
<212> PRT
<213> Artificial Sequence

<220>
<223> Descri pti on of Artificial Sequence: Synthetic

ypepti de

<400> 4
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys AL a Al a Ser Arg Phe Thr Phe Asp Asp Tyr
20 25 30

AI a Met Hi s Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Gly lle Ser Trp Asn Ser Gly Arg lle Gly Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Al a Glu Asn Ser Leu Phe
65 70 75 80

Leu Gln Met Asn Gly Leu Arg AI a Glu Asp Thr Al a Leu Tyr Tyr Cys
85 90 95

AI a Lys Gly Arg Asp Ser Phe Asp lle Trp Gly Gln Gly Thr Met Val
100 105 110

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala
115 120 125

Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
130 135 140

Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly
145 150 155 160
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Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser 
                165                 170                 175     

Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu 
            180                 185                 190         

Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr 
        195                 200                 205             

Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr 
    210                 215                 220                 

Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe 
225                 230                 235                 240 

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro 
                245                 250                 255     

Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val 
            260                 265                 270         

Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr 
        275                 280                 285             

Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val 
    290                 295                 300                 

Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys 
305                 310                 315                 320 

Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser 
                325                 330                 335     

Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro 
            340                 345                 350         

Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val 
        355                 360                 365             

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly 
    370                 375                 380                 

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp 
385                 390                 395                 400 

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp 
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Al a Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser
165 170 175

Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu
180 185 190

Gly Thr Gln Thr Tyr lle Cys Asn Val Asn Hi s Lys Pro Ser Asn Thr
195 200 205

Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr
210 215 220

Cys Pro Pro Cys Pro AI a Pro Glu Leu Leu Gly Gly Pro Ser Val Phe
225 230 235 240

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr Pro
245 250 255

GI u Val Thr Cys Val Val Val Asp Val Ser Hi s Glu Asp Pro Glu Val
260 265 270

Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn AI a Lys Thr
275 280 285

Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val
290 295 300

Leu Thr Val Leu Hi s Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
305 310 315 320

Lys Val Ser Asn Lys AI a Leu Pro AI a Pro lle Glu Lys Thr lle Ser
325 330 335

Lys AI a Lys Gly Gln Pro Arg Glu Pro GI Val Tyr Thr Leu Pro Pro
340 345 350

Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val
355 360 365

Lys Gly Phe Tyr Pro Ser Asp lle Al a Val Glu Trp Glu Ser Asn Gly
370 375 380

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
385 390 395 400

GI y Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
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                405                 410                 415     

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His 
            420                 425                 430         

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
        435                 440                 445     

<210> 5
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 5
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Gly Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Ser Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Tyr 
                85                  90                  95      

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     
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405 410 415

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu Hi s
420 425 430

Asn Hi s Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 5
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Descri pti on of Artificial Sequence: Synthetic

polypeptide

<400> 5
Asp lle Gln Met Thr Gln Ser Pro Ser Ser Val Ser Al a Ser Val Gly
1 5 10 15

Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gln Gly lle Ser Ser Trp
20 25 30

Leu Al a Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
35 40 45

Tyr Gly AI a Ser Ser Leu Glu Ser GI y Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Al a Ser Tyr Tyr Cys Gln Gln Al a Asn Ser Phe Pro Tyr
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu lle Lys Arg Thr Val Al a Ala
100 105 110

Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr AI a Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu AI a
130 135 140

Lys Val Gln Trp Lys Val Asp Asn AI a Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175
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Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

Page 7

585328SA9-185PC_SL. txt

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

AI a Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys
210
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