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the-lnvention. The present invention is related to the human nedicine and
especially with the generation of pharmaceutical conpositions conprising a
humani zed nonocl onal anti body recogni zing the | eukocyte differentiation
antigen CD6, and particularly with therapeutic fornulations which contain a
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agent s used idiffdrixet tstemdgi@nt with therapeutic purposes, associated to their known
‘ immunopathologic mechanisms (Smolen, J.S. et al. (2003} Nature Reviews Drug
Discovery 2:473; Feldmann, M. et al. (2005) Nature 435:612). However, there is not a
treatment for Rheumatoid Arthritis that administered for a short period of time may
induce a long-lasting clinical response (Garber, K. (2005) Nature Biotechnology
23(11):1323).
Several biotherapies are currently available for the treatment of patients with
Autoimmune Diseases and particularly for therapy of Rheumatoid Arthritis patients,
although their clinical effect as monotherapies is very limited (Olsen, N.J. et al. {2004)
N Eng! J Med 350:2167). Moreover, combinatorial therapies of biological agents with
Methotrexate may induce clinical remission in 30 - 40 % of Rheumatoid Arthritis
patients, but the disease remains significantly active in most of the patients despite the
treatment and complete remissions rarely occur (Pincus, T. et al. (1999) Ann Intern
Med 131:768; Olsen, N.J. et al. (2004) N Engl J Med 350:2167). Additionally, multiple
and severe adverse events have been described for such therapeutic approximations
(O'Dell, J.R. (2004) N Engl J Med 350:2591).
Monoclonal antibodies {mAbs) are biclogical agents used in the treatment of
Autoimmune Diseases (Feldmann, M. et al. (2005) Nature 435:612). Particularly,
monoclonal antibodies depleting with the capacity to deplete autoreactive cells are of
medical interest due to the consideration that a prolong depletion of lymphocytes is
required to induce a therapeutic effect' in Autoimmune Disease patients, such as
Rheumatoid Arthritis (Edwards, J.C. et al. (2004) N Engl J Med 350:2572; Stohl, W. et



Aut oi mmune Di seases (Feldmann, M et al. (2005) Nature 435:612).
Particularly, nonoclonal antibodies depleting wwth the capacity to deplete
?autoreactive cells are of nedical interest due to the consideration that a
prolong depletion of |lynphocytes is required to induce a therapeutic effect
in Autoi mune Disease patients, such as Rheumatoid Arthritis (Edwards, J.C.
et al . (2004) N Engl J Med 350:2572; Stoh), W at 2 al. (2006) dinical
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normal individuals. However the origin and the functional characterization in these
cells are very limited. Basically, it is considered that CD6 in these cells is a receptor
with co-stimulatory function, but the mechanism in unknown (Aruffo, A. et al. (1997)
Immunol Today 18(10):498; Patel, D.D. (2000) J Biol Regul Homeost Agents 2000
14(3):234). Its expression in mature thymocytes has been associated to the
lymphocyte maturation process in this lymphoid organ (Singer, N.G. et al. (2002) Int
Immunol. 14(6).585).
The CD8 mode! has been of therapeutic interest and it has been claimed that the
mechanism of action for anti-CD6 monoclonal antibodies is based in their capability to
inhibit and modulate the CD6 binding to its ligand named ALCAM (Activated Leukocyte
Adhesion Molecule) (US Patent 6372215). Consequently, those monoclonal antibodies
are considered useful for the treatment of Autoimmune Diseases, but therapeutic
evidences in patients based on such claim are not substantially documented.
CD6 molecule is recognized by the mouse monoclonal antibody ior-t1. Therapeutic
formulations of this murine monoclonal antibody have therapeutic effect in Psoriasis
(Montero, E. et al. (1999) Autoimmunity 29(2):155). Subsequently, based on methods
of genetic engineering (Patent No.0699755 E.P. Bui.) it was obtained a humanized
version of this mouse anti-human CD8 monoclonal antibody designated T1h (EP 0 807

125 A2).



The CD6 nodel has been of therapeutic interest and it has been clainmed that
the nechani smof action for anti-CD6 nonocl onal antibodies is based in
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Detailed description of the Invention.

The present invention relates with therapeutic formulations of monoclonal antibodies
that recognize the human antigen CD86, effective in the treatment of patients with
Autoimmune Diseases. More particularly, the present invention comprises the use of
pharmaceutical compositions containing the humanized monoclonal antibody T1h,
which recognizes the human leukocyte differentiation antigen CD6 and their use for the
diagnosis and treatment of the Rheumatoid Arthritis.

It is a subject of the present invention a therapeutic formulation containing the
humanized monoclonal antibody T1h, which induces a long-lasting therapeutic effect in
Rheumatoid Arthritis patients by the recognition of the CD6 molecule. The term
“humanized Monoclonal Antibody” refers to a monoclonal antibody obtained by genetic
engineering methods as described in the patent No. 0699755 (E.P. Bul).

1. - Generation of pharmaceutical compositions contains the humanized anti-
human CD6 Monoclonal Antibody T1h.

The pharmaceutical composition of the present invention contains a humanized
monoclonal antibody T1h that recognizes the human leukocyte differentiation antigen
CD6. The humanized anti<human CD& monoclonal antibody T1h is obtained from the
secreting hybridoma IOR- T1A with deposit No. ECACC 96112640, as described in (EP



The present invention relates with therapeutic fornul ati ons of nonocl onal
anti bodies that recognize the human antigen CD6, effective in the treatnent
of patients with Autoinmune D seases. Mrre particularly, the present
i-nventi on conprises the use of pharmacedti cal conpositions containing the
humani zed nonocl onal anti body Tlh, which recognizes the human | eukocyte
di.fferentiati on anti gen CD6 and thelr use for the diagnosis and treatnent
of the Rheumatoid Arthritis. It is a subject of the present invention a
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as a parenteral solution in a range of doses according to the body weight of the patient,
with a variable frequency of administration which may comprise a daily, weekly or for a
longer period administration. The therapeutic effect is evaluated by the reduction of the
clinical activity of the disease, according fo the standard criteria before, during and after

finishing the treatment.

3.- Characterization of the effect on peripheral blood mononuclear cells of
pharmaceutical compositions containing the humanized Monoclonal Antibody
T1h.

Peripheral blood mononuclear cells from Rheumatoid Arthritis patients are incubated
with an anti-CD3 or an anti-CD6 monoclonal antibody conjugated to biotin or
fluorescent substances (e.g.: FITC, PE or PE-Cy5). The binding of biotinylated
antibodies is detected with a Streptavidin, PE-Cy5.5 conjugate. At least 10 000 living
cells are acquired in a Flow Cytometer FACScan. Dead cells are excluded with the

Propidium lodine staining.

4.- Characterization of the ability of the pharmaceutical compositions containing
the humanized Monoclonal Antibody T1h to inhibit the CD6 binding to its ligand
ALCAM.



chenot herapeutic agents (e.g.: Methotrexate) or nonocl onal antibodies
specific to surface nolecules of T and B | ynphocytes (e.g.: CD20) or
fcytokines (e.g.: Tunor Necrosis Factor akpha). The hunmani zed nonocl onal
‘anti body Tlh nay be admi nistered as a parenteral solution in a range of
doses according to the body weight of the patient, wth a variable
frequency of adm nistration which may conprise a daily, weekly or for a
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Char acteri za’s‘-iams‘of the ability of the phar maceuti cal conpositions
containing the humani zed Monocl onal Antibody Tlh to inhibit the CD6 binding
toits ligand ALCAM 5 The hunman epithelial cell |ine HEK-293 transfected
with the hunkwamplescul e CD6 is incubated with saturated concentration of
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Pr opi di um | Ogl = IeSt1al Ie”%hm%?zrgﬁ (Rfo'noclonal Antibody T1h induce a long-lasting
therapeutic effect in Rheumatoid Arthritis patients.
The therapeutic effect of the humanized Monoclonal Antibody T1h was evaluated or
assessed in 13 Rheumatoid Arthritis patients. Patients received a weekly dose of the
humanized monoclonal antibody T1h during 6 weeks in a range of doses of 0.2, 0.4,
0.6 and 0.8 mg/Kg of body weight. The therapeutic effect was evaluated by the
reduction of the clinical activity of the disease, considering the number of affected joints
according to the standard criteria before, during and after finishing the treatment. Each
curve represents the mean values of the percentage of improvement of the clinical sign

or symptom per group of patient according fo the administered dose.

Example 2: The treatment with the humanized Monoclonal Antibody T1h
transiently reduces the number of peripheral blood mononuclear cells from
Rheumatoid Arthritis patients.

Peripheral blood mononuclear cells from Rheumatoid Arthritis patients freated with the
humanized monoclonal antibody T1h were analyzed. The expression of the CD3
molecule, as a distinctive T lymphocyte marker, as well as the CD6 molecule was
determined. The humanized monoclonal antibody T1h treatment induces a transient
reduction of CD3+ and CD6+ lymphocytes. However, a recovery to the normal values
does not influence the persistent clinical improvement of the disease. The study was
performed by flow cytometry using a FACScan to analyze the samples. Each curve
represents the values of individual patients in different time points.



The humani zed anti-hunman CD6 Monocl onal Antibody Tl h was obtained fromthe
hybridoma | OR- T1A with deposit No. ECACC 96112640, as described in EP O 807
125 A2. Exanple 1: The humani zed Monocl ogal Anti body TIh induce a

| ong-lasting therapeutic effect in Rheumatoid Arthritis patients. The

t herapeutic effect of the humani zed Monocl onal Antibody Tl h was eval uated
or assessed in 13 Rheumatoid Arthritis patients. Patients received a weekly
dose of the humani zed nonocl onal antibody Tlh during 6 weeks in a range of
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CD6 nol ecul & “eval uated. (A) Red histogram recognition of the human
recombi nant Therapeutic effect of the humanized monoclonal antibody T1h in Rheumatoid Arthritis

patienis evaluated by the reduction of the percent of swollen and tender joints.

Figure 2-

Quantification of the number of lymphocytes CD3+ and CDG6+ in peripheral blood
mononuclear cells from Rheumatoid Arthritis patients

Figure 3-

Demonstration of the non inhibition of the CD6 binding to the ALCAM ligand by the
humanized monoclonal antibody T1h.



protein ALCAM bound to a human Fc fragnent (rhALCAM Fc) pre-incubated with
the anti-CD6 (T1lh) or anti-CD3 (control) antibodies; Black histogram

bi nding of the rhALCAM Fc to non-treated cells; and G ey Hi stogram | abel ed
cells with the FITC conjugated anti-human | gG anti body. The nean
fluorescence intensity values are depicted in the figure. (B) Dot plots
show t he doubl e staining for rhALCAM Fc and anti- CD6 or anti-CD3

anti bodies. Brief description of the figures. Figure 1 Therapeutic effect
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appropriate ex&¢PERt. 2. The pharmaceutical conposition according to claim
1, wherein the anti-human CD6 nonocl onal antibody is the humani zed anti body
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secreting hybridoma IOR- T1A with deposit No. ECACC 96112640.

3. The pharmaceutical composition according to claim 1 comprising the
humanized antibody T1h alone or in combination with any of the agents
selected from the group consisting of:

- A chemotherapeutic agent,

- A specific monoclonal antibodies against T and B lymphocytes surface
molecules,

- A cyiokine.

4. The pharmaceutical composition according to claim 3, wherein the monocional
antibody against T and B Iymphocytes surface molecules is an anti-CD20
antibody.

5. 5. The pharmaceutical composition according to claim 3, wherein the

chemotherapeutic agent is Methotrexate.

6. The pharmaceutical composition according to claim 3, wherein the cytokine is
the Tumor Necrosis Factor alpha.

7. A method to use of the pharmaceutical composition of claim 1 wherein the
composition is administered to a patient as injections in a range of doses from
0.05 to 1 mg/Kg of body weight.

8. Use of a monocional antibody recognizing the human leukocyte differentiation
antigen CD6 for the manufacture of a medicament for the treatment of
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for the treatB@ACCHE18264heumatoid Arthritis. 9. Use according to claimS§,
wherei n said nonocl onal antibody is the humani zed antibody T1lh produced by

the secreting hybri dona - T1IA with deposjt No. ECACC 96112640. 10. Use
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11. Use according to claim 10, wherein said monoclonal antibody is the humanized
antibody T1h produced by the secreting hybridoma IOR- T1A with deposit No.
ECACC 96112640.



