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st er oi d-th@s p&tichis ar‘é'dﬁ%h&élb&t@n?l@'dnﬁé@o surgery. However, delaying surgery in patients
who have not responded to medical therapy is dangerous as preoperative perforation can
occur which is associated with an increased mortality (Ritchie JK. BMJ 1974; i:264-268). As

an alternative to surgery, the immunosuppressive drug cyclosporine has been used to treat

some patients with steroid-resistant ulcerative colitis (Lichtiger S et al. N Engl J Med 1994;
330:1841-5). However the long term results are disappointing with many patients who
respond initially requiring surgery within six months and many patients experiencing side-
effects including fatal opportunistic infections such as Pnemocystis carinii pneumonia, due
to immonusupression, renal failure and hypertension (Smith MB, N Engl J Med 1992;
327:497-8; Sandborn WJ. Inflamm Bowel Dis 1995;1:48-63). Azathioprine is an effective
therapy for chronically active, steroid-resistant or steroid-dependant ulcerative colitis.
However, its delayed onset of action (3-4 months) means it is not suitable for patients with
severe ulcerative colitis who require urgent treatment (Ardixxone S et al. J Clin
Gastroenterol 1997; 25:330-3.) Thus, treatment of steroid-resistant ulcerative colitis
remains difficult and usually requires surgery resulting in a stoma. Alternative medical
treatment of steroid-resistant ulcerative colitis is needed, and identifying this requires an
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pati ent Sqigbfeft, indicating that steroid-resistant asthmatics do not have more severe disease.
Lymphocyte steroid sensitivity of peripheral blood lymphocytes from patients with steroid-
resistant asthma has been measured using inhibition of phytohaemagglutinin (PHA)
stimulated proliferation by glucocorticoids (Poznansky MC, et al, Clin Sci 1984, 67:639-
45)(Alvarez J, et al, J Allergy Clin Immunol 1992; 89:714-21)(Corrigan CJ, et al, Am Rev
Respir Dis 1991; 144:1026-32)(Hackzu A, et al, J Allergy Clin Immunol 1994; 93:510-
9)(Spahn JD, et al, J Allergy Clin Immunol 1996; 98:1073-9). All studies showed that
lymphocytes from steroid-resistant asthmatics were inhibited significantly less by steroids
than lymphocytes from steroid-sensitive asthmatics indicating that the patients with steroid-
resistant asthma had steroid-resistant lymphocytes. In a further study, 8 patients with
steroid-resistant asthma, were found to have steroid-resistant lymphocytes and were
treated with methotrexate (Vrugt B, et al, Eur Respir J 2000; 15:478-85). After 8 weeks
bronchial muscosal inflammation was reduced and lymphocyte steroid sensitivity had
increased. It was argued that the beneficial effect of methotrexate on the bronchial
muscosa in steroid-resistant asthma was due to increasing steroid sensitivity. This is an
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steroid-resistant autonmmune hepatitis have steroid-resistant lymphocytes.

Eczema

Eczema is a distinctive pattern of skin inflammation which can be induced or maintained by
a variety of environmental or intrinsic factors, e.g. contact allergen and irritants, infective
agents and atopy. The majority of patients with eczema have mild disease and require
intermittent topical therapy. However some patients have more severe disease and require
systemic steroid therapy (Hoare C, et al, Health Technol Assess 2000; 4: 1-191)(Heddle RJ,
et al, Br Med J (Clin Res Ed) 1984, 289: 651-4). Failure to respond to steroid therapy
requires alternative therapy with immunosuppressive drugs such as cyclosporin (Granlund
H, et al Acta Derm. Venereol. 1996; 76: 371-6). This failure to respond to steroid therapy is
expected to be due to the steroid-resistant patient having steroid- resistant lymphocytes.

Vasculitis
The vasculitides are a group of conditions characterized by inflammation of the arteries.
Some of these conditions also cause glomerulonephritis (including Wegner's
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Sarcoidosis is a systemic granulomatous disorder of unknown cause. Sarcoidosis results
from an overexuberant T cell-mediated immune response to the unknown antigen. Steroids
remain the first-line therapy (Barnard J, et al, Curr Opin Rheumatol. 2001; 13:84-91).
Alternatives to steroids are often introduced either because of steroid intolerance or in an
attempt to reduce steroid dose and side effects.

Systemic lupus erythematosis

Systemic lupus erythematosis is an autoimmune disorder that includes abnormalities in T
lymphocytes, as well as hyper-reactive B cells that produce auto-antibodies. Left untreated
the disease can result in end-stage renal disease or death.

Glucocorticoids are the drugs of first choice for the treatment of systemic lupus
erythematosis. However, some patients fail to respond to steroid therapy.

The correlation between in vitro lymphocyte steroid sensitivity and clinical response to
steroid therapy has also been examined in patients with systemic lupus erythematosis
(SLE) (Seki M, et al, Arthritis Rheum 1998; 41:823-30). Twenty-seven Japanese women
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in approximately 30% of newly diagnosed cases of ALL and represents a significant clinical

problem (Kaspers GJL, et al, Leuk Lymphoma 1994,13:187-201). Two studies have
compared in vitro lymphocyte sensitivity, not only to steroids (dexamethasone and
prednisolone), but also to L-asparginase and vincristine (Kaspers GLJ, et al, Blood 1997;
90:2723-9)(Hongo T, et al, Blood 1997; 89:2959-65). Using lymphocyte sensitivity to these
drugs as a measure, patients were classified as sensitive (sensitive to all drugs),
intermediate (sensitive to two or three drugs), or resistant (sensitive to one or no drugs).
Three year disease free survival was highest in sensitive patients (85-100%) and lowest in
resistant patients (43-55%). Thus lymphoblastic in vitro sensitivity and in vivo disease
sensitivity in patients with ALL correlates not only for steroid sensitivity but also for other
chemotherapeutic agents.

Glomerulonephritis
Glomerulonephritis is characterized by inflammation of the kidney and is usually
autoimmune. Steroids are an important treatment (Austin HA, et al, N Engl J Med 1986;
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which T lymphocytes reactlve with myelin proteins play an important pathogenic role.

Glucocorticoids are used to treat multiple sclerosis (Brusaferri F, et al, J Neurol. 2000;
247.435-42). Steroid treatment is effective in accelerating short-term recovery in patients
with multiple sclerosis and may also be effective in reducing the risk of relapse. However,
the clinical response varies widely amongst different patients. Lymphocyte steroid
sensitivity has been measured in patients with multiple sclerosis (Wei T, et al, Acta
Neurologica Scandinavica 1997; 96:28-33) and a wide range of lymphocyte sensitivity was
found. No study has compared lymphocyte steroid sensitivity with clinical response of
multiple sclerosis to steroid therapy but it has been argued that the range of in vitro
lymphocyte steroid sensitivity may partly explain why response to steroid therapy is variable.

Lymphocyte Steroid Sensitivity

As mentioned above, lymphocytes can be stimulated to proliferate in vitro by the mitogen
PHA (Lindahl Kiessling K, Peterson RD. Exp Cell Res 1969; 5585-7). Addition of steroids to
the culture medium inhibits lymphocyte proliferation (Walker KB et al Transplant Proc 1985;
17:1676-8). In some cases lymphocytes are steroid-sensitive with the addition of a small
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t hat pr oghfiogtedtT. lymnphacylesOifl ultaeativ¥ colitis may have an important role in perpetuating the
mucosal inflammation by activating other inflammatory cells to produce further cytokines,
which will produce further inflammatory cell recruitment and activation (Kirman |, et al. J. Dig
Dis Sci 1995; 40:291-5). Assuming a patient is responsive to steroid therapy, an important
action of steroids is to inhibit IL-2 production to prevent lymphocyte proliferation and
associated inflammation (Steroids have multiple actions of which IL-2 inhibition is only one).
However, if a patient is steroid-resistant, IL-2 production will not be inhibited by steroids and
the inflammatory process will continue uninhibited.

In view of the significant number of patients suffering from autoimmune hepatitis, asthma,
eczema, vasculitis, temporal arthritis, systemic lupus erythematosis, leukaemia,
glomerulonephritis, multiple sclerosis, ulcerative colitis, sarcoid and Crohn’s disease for
whom steroid treatment is ineffective, there is a need for an effective treatment as an
alternative to urgent and invasive surgery.
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molecules of the invention are predicted to make them respond quicker or may allow a
lower dose of steroids to be used, thus significantly reducing the side effects of steroid
treatments. Thus, in accordance with a further aspect of the present invention there is
provided a method for the prevention, maintenance of remission/prevention of relapse and
treatment of autoimmune hepatitis, asthma, eczema, vasculitis, temporal arthritis, systemic
lupus erythematosis, leukaemia, glomerulonephritis, multiple sclerosis, ulcerative colitis,
sarcoid and Crohn'’s disease in a steroid- sensitive patient, comprising administering to the
patient an effective amount of a CD25 binding molecules of the invention and if necessary
steroids.

By “CD25 binding molecule” is meant any molecule capable of binding to the CD25 antigen
either alone or associated with other molecules to form high affinity IL-2 receptors.

Preferably a CD25 binding molecule is used comprising at least one antigen binding site
comprising:
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dlfferent chain, the first domain being part of an immunoglobulin heavy chain or fragment
thereof and the second domain being part of an immunoglobulin light chain or fragment

thereof.

Accordingly, the invention also provides the use of a CD25 binding molecule which
comprises at least one antigen binding site comprising either a first domain having an amino
acid sequence identical or substantially identical to that shown in Seq. Id. No. 1 in EP
449,769B1, starting with amino acid at position 1 and ending with amino acid at position
117 or a first domain as described above and a second domain having an amino acid
sequence identical or substantially identical to that shown in Seq. Id. No. 2 in EP
449,769B1, starting with amino acid at position 1 and ending with amino acid at position
104, the contents of EP 449,769B1 being herein incorporated by reference.

A more preferred CD25 binding molecule for use in accordance with the invention is
selected from a chimeric anti-CD25 antibody which comprises at least

a) one immunoglobulin heavy chain or fragment thereof which comprises (i) a variable
domain comprising in sequence the hypervariable regions CDR1, CDR2 and CDRS3 and (ji)
the constant part or fragment thereof of a human heavy chain; said CDR1 having the amino
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CDR®3', said hypervariable regions having the amino acid sequences as shown in Seq. Id.

No. 2 in EP 449,769B1, the contents of which is herein incorporated by reference, and

¢) a peptide linker which is bound either to the N-terminal extremity of the first domain and
to the C-terminal extremity of the second domain or to the C-terminal extremity of the first
domain and to the N-terminal extremity of second domain;

and direct equivalents thereof.

Alternatively, a CD25 binding molecule for use in accordance with the invention may be
selected from a single chain binding molecule which comprises an antigen binding site
comprising humanized antibodies, e.g. daclizumab which have been disclosed with
processes for their preparation in EP 451,216B1, the content of which is incorporated
herein by reference.

As it is well known, minor changes in an amino acid sequence such as deletion, addition or
substitution of one, more or several amino acids may lead to an allelic form of the original
protein which has identical or substantially identical properties, e.g. antigen binding
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1 and 2 in EP 449,769B1 or Figure 3 and 4 of EP 451,216B1, the contents of which is
herein incorporated by reference, and

(i) which is capable of inhibiting the binding of IL-2 to its receptor substantially to the same
extent as a reference molecule having framework regions and constant parts identical to
molecule X' but having hypervariable regions CDR1, CDR2, CDR3, CDR1’, CDR2’' and
CDRS3’ identical to those shown in Seq. Id. No. 1 and 2 in EP 449,769B1 or Figure 3 and 4
of EP 451,216B1, the contents of which is herein incorporated by reference,.

This last criterion may be conveniently tested in various assays as described in EP
449,769B1 or EP 451,216B1, the contents of which is herein incorporated by reference.

A more preferred CD25 binding molecule for use in accordance with the invention is a
chimeric CD25 antibody, especially a chimeric CD25 antibody comprising at least

a) one heavy chain which comprises a variable domain having an amino acid sequence
identical or substantially identical to that shown in Seq. Id. No. 1 in EP 449,769, the con-
tents of which is herein incorporated by reference, starting with amino acid at position 1 and
ending with amino acid at position 117 and the constant part of a human heavy chain; and
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The CD25 binding molecules suitable for use in accordance with the present invention may

be produced by techniques disclosed for example in EP 449,769B1 and EP 451,216B1, the

contents of which is herein incorporated by reference.

As described in EP-B-449,769B1 and EP 451,216B1, the CD25 binding molecules have, on
the basis of observed activity in e.g. a Lymphocyte Steroid Sensitivity assay, been found to
be useful for the prevention and treatment of autoimmune hepatitis, asthma, eczema,
vasculitis, temporal arthritis, systemic lupus erythematosis, leukaemia, glomerulonephritis,
multiple sclerosis, ulcerative colitis, sarcoid and Crohn'’s disease in a steroid- sensitive or
steroid-resistant patient.

Therefore the invention also provides

() A method for the prevention and treatment of autoimmune hepatitis, asthma, eczema,
vasculitis, temporal arthritis, systemic lupus erythematosis, leukaemia,
glomerulonephritis, multiple sclerosis, ulcerative colitis, sarcoid and Crohn’s disease in



and Human Services, Public Health Service, NIH The nost preferred CD25
bi ndi ng nol ecul es according to the invention are the chineric antibody
basi | i xi n&lo ozlsshs i s comrerci al |y avail abl e as SI MULECT( r pCiirEpoe/diso@rt i s AG
and the humani zed anti body daclizumab which is comercially avail able as
ZENAPX(r) from Roche. The CD25 bi ndi ngggwl ecul es suitable for use in
accordance with the present invention may be produced by techni ques

di scl osed for exanple in EP 449, 769B1 and EP 451, 216B1, the contents of
which is herejn .incor orated reference. As described in EP-B-449, 769B1
and EP 451, 3 Bt eeR L ralir s AR patiei somniORg aumPstsibaa e pajen!
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sensitive or sterol esi stant patient conprising admnidterrn
pati ent anprveriioniang tiaavnent abfautpirgmese bemtlagasrﬂmascn@zemasvaﬁeeldlm bed above
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ast hma, ecze
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steroid onprisin mn| s?erlng €. g antly or
in sequencecorhpn&emacbl%bnedhgamolefuﬂeas deseribed alpdvecindag phaarﬁﬁ@éutmamdl ng
nol ecul e as desi: bed . abméi ?'Fﬁgrﬂ b%) a further drug substance being effective
in the pree%%f)%? Y rgfor. ‘aut oi mmune hepatitis, asthma, eczens,
vascul i t (9, A CRagindihg afdlduuleta§deseylséceaﬁm/elfom i thet ianmhetaresof d eukaen a,
gl orer ul onephrjtis, nulti t?‘cler%s HC ratlve colitis, sarcoid and
orohn' s di SE} dig amehtforuse ame od as described in (i) or (ii
(v) A therapeutic combination, e.g. a kit or package, for use in any of the methods as

described in (i) or (ii) said combination including a pharmaceutical composition

comprising a CD25 binding molecule as described above, and further including at least

one pharmaceutical composition comprising a further drug substance effective in the

prevention and treatment of autoimmune hepatitis, asthma, eczema, vasculitis,

temporal arthritis, systemic lupus erythematosis, leukaemia, glomerulonephritis, multiple

sclerosis, ulcerative colitis, sarcoid and Crohn’s disease in a steroid- sensitive or

steroid-resistant patient.

For the use in accordance with the invention, the appropriate dosage will, of course, vary
depending upon, for example, the -particular CD25 binding molecule to be employed, the
host, the mode of administration and the severity of the condition being treated and the
effects desired. Satisfactory results are generally indicated to be obtained at dosages from
about 0.1 mg to about 100 mg. Administration may be in a single dose or in several doses
over a period of time as long as may be indicated in relation to the time the disease is
clinically evident or prophylactically to suppress further clinical relapse, for example a dose
from about 5 up to about 100 mg may be administered with a time-lag from 1 day up to five
weeks, e.g. every 3 to 6 days, until control or amelioration of the disease is achieved. A



(ti1) A pharmaceutical conposition for use in a method as described in (i)
to (ii) which conprises a CD25 binding nol ecule as descri bed above and a
phar maceuwwnaaloByso8 accept abl e carrier or diluent therefor. PCTEPORIBER5S

bi ndi ng nol ecul e as descri bed above for use in the manufacture of a

medi cament for use in a nmethod as descgrizhed in (i) or (ii). (v) A

t herapeutic conbination, e.g. a kit or package, for use in any of the

nmet hods as described in (i) or (ii) said conbination including a

phar maceut | cal q%gngosi tion conprisj nlg a CD25 bi ndi Pﬁlpm)l ecul e as descri bed
above, aRIBTETROAPSRIS FRAMEN RYMBHSasadaimsigtion oh 20 ma & v P 22 binding pslecilgn
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upon, fogchgég%gpl e, the particular CD25 binding nolecule to be enpl oyed, the
host, the node of administration and the severity of the condition being
treat ed Hiviintravenousfdusiensimey bedrersaed 8¢ taows:the ophyliged astitpsiasraie nyxed
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adm nistered with a time-lag from1l day up to five weeks, e.g. every 3 to

6 days, until contral or.a Loration.qf .the disea 1. achieved.. WO
021 0150HvastieriGseas BicRE A 8 piBihuciiaght 8 Mo nBoB sl i fred
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exanpl e, (FDAY of tHeeUniatRaebiahdlar®@toriinBRiallp@vaiRibgy. al vein. An alternative
exenpl ary dosing reginen is intravenous adm nistration of 40 ng every 28
days until control or anelioration of the disease is achieved. The
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anti bodi es are m xed )
manner as described, e.g. in EP 449,769B1 or EP 451,216B1, the contents of which is

herein incorporated by reference.

The CD25 binding molecule may be administered as the sole active ingredient or together
with other drugs in immunomodulating regimens or other anti-inflammatory agents. For
example, the CD25 binding molecule may be used in accordance with the invention in
combination with pharmaceutical compositions effective in various diseases as described
above, e.g. with cyclosporins, rapamycins or ascomycins, or their immunosuppressive ana-
logs, e.g. cyclosporin A, cyclosporin G, FK-506, sirolimus, everolimus; corticosteroids e.g.
prednisone; cyclophosphamide; azathioprene; methotrexate; gold salts, sulfasalazine,
antimalarials, brequinar; leflunomide; mizoribine; mycophenolic acid; mycophenolate
mofetil; 15-deoxyspergualine; other immuno-suppressive monoclonal antibodies, e.g.
monoclonal antibodies to leukocyte receptors, e.g. MHC, CD2, CD3, CD4, CD7, CD28, B7,
CD40, CD45, or CDS58 or their ligands; or other immunomodulatory compounds, e.g.
CTLAAIg.



toget her and dispersed into 100 m sterile buffered saline containing 4.5%
wt. of human albumn. This saline dispersion my be admnistered to the
pati ents wWptok®s158& an i ntra- venous bol us injection or asPam/EPNY/0RAIELNOUS

i nfusion over a 15 mnute period. Investigations so far indicate that the
adm ni stration of the CD25 binding nolegules is free from unacceptable
side-effects at the dosage |levels enployed. Particularly the preferred
ones, basiliximab or daclizumab, are safe, approved by the Federal Drug
Adni ni stration (FDA) of the United States and are conmercially avail abl e.

Phar mac elﬁthecfa@%e'ﬁﬁ@sm'%ée isreoratministased Wish aduhes drygsiistancabeth may he
conventi Whged@éﬂ%&te@%lﬁﬁ'ﬁﬁ@' saffé: cobtdiner! Wltrﬁﬁ%sf}éﬁroﬁé #éHmiling %Pth%ﬁ{?’l

t he contents” of herei n incorporate reference.

bi ndi ng mﬁ@ua@mﬁ}amlegmnﬁ Belode forpxample %mu i-bartelioe Svrﬂ@eeuwetmn ka

t oget her [ nonodul ati ng regi mens or ot her
anti-inf?ﬁﬁ%ﬁp SéagégﬁJ bqomﬁ??nple t he CD25 bi ndi ng nol ecul e nay be
used in accordance with the invention in conbination with phar maceut i cal
Compos! LISk ekl MoYaideds rifbafides as described above e g with
cycl osporins nycrns, "or their imunosuppressive ana-

| ogs, e.g. cyclosporin A, cyclosporln G, FK-506, sirolimnmus, everolinus;
corticosteroids e.g. prednisone; cyclophospham de; azathioprene;

met hotrexate; gold salts, sulfasalazine, antimalarials, brequinar;

| ef l unom de; m zori bi ne; nmycophenolic acid; nycophenolate nofetil;

15- deoxysper gual i ne; other i mmuno-suppressive nonocl onal anti bodies, e.g.
nonocl onal antibodies to | eukocyte receptors, e.g. MHC, CD2, CD3, Ch4, CD7,
CD28, B7, CD40, CD45, or CD58 or their ligands; or other imunonodul atory
conpounds, e.g. CTLA4lg. WO 02/081508 PCT/ EP02/03808 -15 If the CD25

bi ndi ng nol ecule is co-adm nistered with a further drug substance both may
be packaged separately within the same container, with instructions for

m xi ng or concomtant adm nistration. Exanples of kits include for exanple
a nmulti-barrelled syringe or a twin pack containing separate unit dose
forms. The follow ng exanple illustrates the invention. WO 02/ 081508

PCT/ EPO2/ 03808 - 16-



Exanple 1: 4 male and 4 femal e subjects are included in the study. The nean
age of the study subjects is 52 years (range 34 to 70 years). Two of the
subj ect s wpa2iesbs hy vol unteers and six of the subjects ace/Rpat/ommd s with
pre-di agnosed ul cerative colitis. Five of the six patients has previously
required surgery for poor response to.ggdi cal therapy and are not taking
any anti-inflammatory or inmuno-suppressive nedication. The sixth subject
has qui escent UC (ulcerative colitis) disease and has been taking

nmesal azi pe although not on the day of sanpling. Therefore, the nesal azine,
one act i B¥®BP!®ich is weak inhibition of IL-2, would have been

met abol | £gfhiddnd Jﬂﬂarﬁalgﬁuﬁléc@ %?@inbmaed (BB istddyl T néddreaR Safe stlgyULECT(r)
for wuse in vitro, is supplied by Novartlsl Measur enent of % ocyte
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by dexarimmgwﬂ@sly (aquied agrgesdior moraespogae ta yedicalsherapy @nd [deanotigkismpaniy:t

al . ﬁ{%@ 4,4&190 I cgﬁ)% es are
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t he sep I f over
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pr event sha\deebetehrmnjglbpllsedbyrﬁm tiroé of samplingc(BRasiixinfabr(iradenamne lSIMUdEGﬁﬂtmucl ear
cells (I t are colleted fromthe ficol/plasm
mterfac%srgga%ﬂ/é %S&?B&J@{ﬁﬁ s)sl stinmulated with PHA and inhibited with
dexanet hsaseemenisafijraphottel stbrdiddiensitivitn STHeesensitivityld) pedipierdDolded nol /1. i . e.

10 6, 10 7 .10 8, 1 1. OeII roliferatjon i s pgeasu
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medi um and %ecarre i ncor porated I nto gNA proliferat]

After 6 PBustaltGe 1989148 3&?58 Hearag §P|; éblﬁﬂf'/ Qﬂﬂﬁﬁé@%@bM&fﬂ?ﬂ%ﬁ@%l@eﬁf‘ged on
a fil teﬁerfmbrﬂﬁlo'aa s%n%&'q{rﬁ%“é%féd% 09 100hdifd, 'ﬁd%’eﬁp%%@%l&@é%ﬂo%ea‘?f the

wel | . ocyte at has 1 ncorporat’ed the mdine 1s trapped in
the fil t@llsp%wm arg/reparated by buoyaincy cente gat@rar@qyeasmemnfug@thmn¢lgdw| ch

A B G
r adi oactfioolajlowetesl ood-erlisdo faldhoagh, it previeaisghe threwghmevgeentrifnut e cpm) s
used as PmphStes et phLPéVBlQ88¥r¥o%oR68éérfc%ﬁ@ fiyrRPhocy s anBilrbeyed) Sre@isthat ed

as nean per
from the fncoI/pIasma mterface. PBMC proliferation is stimulated with PHA and inhibited

with dexamethasone at serial 10 fold dilutions between 10 and 107'° mol/1. i.e. 10, 107,

10,10, 10™° mol/1. Cell proliferation is measured by tritiated thymidine uptake i.e. after

2 days of incubation, radioisotape labelled thymidine (3H- thymidine) is added to the

lymphocyte culture medium and became incorporated into the DNA of proliferating
lymphocyes. After 6 hours the cells are transferred from the incubator and collected on a
filter mat using a cell harvester. The cells are then washed out of the well. The lymphocyte
DNA that has incorporated the thymidine is trapped in the filter paper. When radioactivity
levels are measured the wells which contain high numbers of actively proliferating
lymphocytes (and thus will have incorporated lots of thymidine into the DNA) will have high
radioactivity levels. Hence radioactivity levels (counts per minute cpm) is used as a
measure of lymphocyte proliferation. The results are calculated as mean counts per minute
(cpm) of triplicate cultures. Thymidine incorporation for each concentration of
dexamethasone is compared to that of PHA stimulated T lymphocytes in the absence of



(cpm of triplicate cultures. Thym di ne incorporation for each
concentration of dexanethasone is conpared to that of PHA stinulated T

| ynphocytwe o2/nstshe absence of WO 02/ 081508 PCT/ EP02/ 03808 PCIEP02/03808
dexanet hasone, and expressed as a percentage of the uninhibited positive
control. The effect of different conc_elgt_r ations of basiliximab on

| ynphocyte proliferation is also studie In addition, an equal
concentration of basilixinmab is added to each cell culture nmedium at all
concentrations of dexamethasone and the antiproliferative effect neasured.
Ef f ect ofleXamAtiasenecind expresserhss dRareentaen ‘Pfftg? ypinpiRitedsppsitiyeceiteht thet i on of
0.2 mg/lg I?éct obaiﬁb}énxbm@naaﬁmﬂ%%agﬁ)@n@b bn%ﬂ%g@amsmeramn {0840 &thGied,
antiproliferative in vitro ef of basi |l xi mab, 'various concentrations
of bet weloradgiton, amequal cqqutratlorb@fsbaﬁlmm@bs agded forrachgel quiire madiumpabalt es
in the ap vitro
concentra oﬁﬁ%fg ns%‘t ?é%nq%h%%%ﬁdggg?%@?ﬁgﬁh?é;bﬁé&gh%ggie{ao produce the in
vitro ef EéfthOéSlMddéEle'@)anfHDPhWe praliferagion:s Seimeeonsantrationse{ B2 mghijobct s, a
concentrp, t-al 0] . ' re
studi ed #"eg?:‘l’gg %&%Sg%%drﬂ%/"”w%’g ﬁb E:)Q-l?)tgatstp aﬁmlggga@t?%u?%@%gfg% rgt

of 1 ngy/ basimﬁ’&liﬁwaﬂohsoc&rd\cemkdnops of béteeab 0@ aml tthmgéhbEeasiixinodb ateer oi ds i s
shown in._Tabl e T 1 Subj ct123 7.8 Mean PHAaI

Soosa oopbdaea Tt Waocyss ThhE ebBetosalsistals T es By SR B ahdD 1 507
15157 27%&33&&%2@6@@5&0@3@%@&&% |83&ﬂﬁred(t@ptﬁdubélh19bmtmmf(e?ﬁ o#3. 5
39.9 33. 4 52.8 47. 26.4 37.8 Thus the addition of basiliximb
produces %ﬁ' H‘ﬁaﬁ‘P oF °'é‘i'”’2ﬁ%sﬁtfﬁ'ﬁsoq"t thesame ﬁsﬂbtﬂcfsﬁ acareesiration pht modns URk: I

st er oi dsyotdilone $8me dight %ulbj&‘!@ |aré)§tuUi@B'ubéédrpékdeﬁm‘éht The @56 &1Cdf MaSHiximfablat @ poor
clinical re;&?nselnt he st ud 2 tients wth ulcerative colitis (<60% .

Ef f ect ofonsemrationmfdrmy/ @"r‘u%‘t“e‘ﬁ@ﬁ"iﬁ Pralieratign '"Iﬂ@ﬁ algance of AteraidmiSect s,

PHA- st i hocytes are cultured in the presence of increasing
concent gmat%rﬁg Tgpég{e)xarret hasone (10-10 -10-6 nol/l) in the presence and
absence ®ABbadi | iximab (1 ng/l). In previous studies of ulcerative colitis
carri ed put—by thernventor, TmexT et —sgppregsionm (tma)T<60% corregl at ed

with a goor response to|stergi,d thegrapy 4 clijnical| sterjojd registgnce). The
exact vdlyeiecof | ma

PHA alone (cpm) 38634 | 25228 | 40829 | 32561 45441 66157 | 28886 | 36990 | 39341

PHA+Basilimab 21827 | 15157 | 27239 | 27538 | 21446 | 35003 | 16122 | 27209 | 23943
{cpm)

Inhibition (%} 43.5 39.9 333 154 52.8 47.1 442 26.4 37.8

Thus the addition of basiliximab produces a mean of 37.8% inhibition of proliferation in the
absence of steroids. However, this level of inhibition is still associated with a poor clinical
response in the study of patients with ulcerative colitis (<60%).

Effect of SIMULECT® on steroid sensitivity: For all eight subjects, PHA-stimulated
lymphocytes are cultured in the presence of increasing concentrations of dexamethasone
(107"° — 10 mol/l) in the presence and absence of basiliximab (1 mg/). In previous studies
of ulcerative colitis carried out by the inventor, maximal suppression (In.x) <60% correlated
with a poor response to steroid therapy (clinical steroid resistance). The exact value of Inax
cannot be measured as it is the inhibition at an infinitely high level of dexamethasone.
Thus, the percentage inhibition of proliferation observed at the maximum dexamethasone
concentration applied (10® mol/) is used as the measure of Imax. In practice, there is good



cannot be neasured as it is the inhibition at an infinitely high | evel of
dexanet hasone. Thus, the percentage inhibition of proliferation observed
at t he nmawprnsdescanet hasone concentration applied (10' 6 pawiEPh)/ 0388 used as
the neasure of 'max. In practice, there is good WD 02/ 081508 PCT/ EP02/ 03808
-18 agreenent between I m xand the esti.ygt.ed asynptotic val ue for maxi nmal

I nhi bition obtained from dose-response curves (Hearing SD et al (1999)
Cin. Endoctrinol. Metab 84:4149-54). A concentration of dexamethasone of

10-7 nol /I is tel qu ivalent in ter carticoid activity
Lo the. saPBRMEBHINER S beaind BF Shyir et armubiferalie fos syt pitoBRG e
therapy fRbmsios8despdns®s@ses (kamgtsm BiEd €1 9DON DA, | Eritivstrintol, Mdtdesnat snsa)al
effect of basiliximab in vivo, the steroid sensitising effect of

basi | i xi fr€BNeaNtEaKER obdmamatiasone el & "G@Nﬁﬁ@@'ﬁé{'%y RAYValpaldn frrmsyof

interestg Iu&&%rﬂk‘%ﬁ%dﬂv@f tottH§ séwﬁp&ﬁﬁiﬁ@atﬂhg lot ﬁﬁfréédrﬁ’ébn@sa%ﬂbévé@ witheach
subj ect are sumari se 2 whi shows fect of basiliximab on

LSS. The'm@\(ﬁﬂ%‘éﬁl@erﬁ?kamm ﬁoﬁﬁ?’e-ﬂ—% m@ab? ﬂ‘émp@?s‘@? aithitoe petgaiial Mfﬁ@ty

(Wi th thg tFH%ﬁ&leﬁ'onVfFue%‘ibrBiaesenglﬁélﬁ%effJ&lﬁlf Sas?‘llxP th@b éﬂ tﬂl&%o@mﬁ@rﬁﬂaﬂ%ﬁ@?”’ 25229
40829 32562 454427 66157 28887 3100 4109 9477
11568 21dean3iiamne deyRisabsof intergst +TiRyesult Qféke W"Fﬁm@ﬂg m@@@aﬂo}sass{as@qr 3563

6910 3352, 29 7084 + {2 98
82 93 oo 83" pisgbeir st Fald 2lhiEiloine o Dectdr pasfnay of {555 Ty
suppr esssuhjedizarelhiownbade@Bagdg 68led 8f SeroiBsadBitigily (Wthdhe mbstserwitive ve tfeSS) or
St eroid- SS SS SS SR SR SR SR resistant (SR) Four subjects are
steroid-sefisitive (Imk >60% subjects 1-4) and four are steroid-resistant
(I'max <60% subjects 5-8). It can be seen fromthe effect on Imax that for
al | ster?%lg%%esi stant subjects, LSS is nodul ated by basilixi mab and all

becone d-sensitive. Furthernore, the effect on the % suppression of
| ynpho¢ yt es at a concentratior| of 10 7 nol | dexanet hasohe canl al sol be seen.
The ITD tH-at+en——of lynTJllGC_yLe tetr-otie ocloltlv;ty —BasH-dHab—s equally
i | ter

appiicp P Aalonec()cpr% te 38634 | 25229 | 40820 | 32562 | 45442 | 66157 | 28887 | 36991

PHA + Dex 10°® (cpm) 3100 | 4109 | 9477 | 11568 | 21685 | 36495 | 18669 | 24681

PHA + Bas + Dex 10° 639 4533 | 3059 | 3801 (3563 |6910 |3352 | 5924

Inex (DeX) (%) 92 84 77 64 52 45 35 33

Imax (Dex + Bas) (%) 98 82 93 88 92 90 88 84

% suppression Dex 107 87 79 65 42 20 32 29 36

% suppression Dex 107+Bas 98 84 88 83 .87 83 86 81

Steroid-sensitive (SS) or Steroid- | SS ss ss ss SR SR SR SR

resistant (SR)

Four subjects are steroid-sensitive (Inax >60%; subjects 1-4) and four are steroid-resistant
(Imax <60%,; subjects 5-8). It can be seen from the effect on |, that for all steroid-resistant
subjects, LSS is modulated by basiliximab and all become Steroid-sensitive. Furthermore,
the effect on the % suppression of lymphocytes at a concentration of 107 mol/l
dexamethasone can also be seen.

The modulation of lymphocyte steroid sensitivity by basiliximab is equally applicable to alter
the steroid sensitivity of steroid-resistant patients with autoimmune hepatitis, asthma,



the steroid sensitivity of steroid-resistant patients wth autoi mune
hepatitis, asthma, WO 02/081508 PCT/ EP02/ 03808 -19 eczenm, vasculitis,

t enpor al wothnstsng, system c | upus erythematosis, | eukaenPaI/EP02/03808

gl onerul onephritis, multiple sclerosis, sarcoid and Crohn's di sease, as in
all of these conditions, a poor respqnge to steroid therapy is likely to
be associated with steroid- resistant |ynphocytes. Mdul ati on of |ynphocyte
steroid sensitivi ty by basi i ximab to nake steroid-resistant |ynphocytes
Steroi d-sensitive al | ow atients reV| ou on- %@sgonsi ve to
Steroi d BreELyato e enBuRCa e RE e, S s el ]ESBRR i ¢ | on.

St er oi d- gRARPIIbASPBIRS IhEYIG sclefdis\\sttsld BRd EXaHRTd @idedse, A& MAING thésest er oi d
therapy, would respond nore wckY to steroid therapy if treated with

basi | i xi AeIIOBRHPPY rosPqoseip pierld therapyds lIKehpiede 4sse 'ﬁﬁeé witsiteroisd from 32
subj ect 5rés%'§aﬁ?%6ﬂ%¥yﬁé@' Mobigatien Nfmphodydt ét%ﬁcﬁséﬁsklt)n)ﬂw m&nﬁaﬁo%@ Ive

Colitis), occasi ons, using buoyant density centrifugation.
Lynphocy?@f%@ @ﬂﬁtﬁj‘tchvtﬁﬁ Sjerpig- S&§§'8‘$%WGU'€@"%§§WW$1BfetVI%'SW non-

anti prol PJgEBﬁén'/é’t% stétbicRbrapy tdl5 &%b%ﬁlﬁ'\?ea@ﬁ%g n@SteRIitd AR28ERER! Stbiot-N

stinmul ate cytes. Maxi num sterold | nduced Suppression I's expressed
as a %oser@dwerp@tlemtymwwld berexpegted ta iespord teeigroid therary.iwouldeesperdi in t he

absence The addition of basiliximb
signifi cgﬁfﬁ gugﬁqg%geergﬁttﬁ%é%*ftfﬁg@glvﬁ("%'edrgg(h#v)"gbef fect of DEX (W1 coxon
si gned- r Examples?:, p<0. 0001). Median Imax (% Interquartile range
Dexanet h i | LXxi mab
Do S 1t i PR (0235 i @%ﬁ%@ﬁ%@% $R9E) 1o
st er oi d- pamnswmqtlnysdelnewcarhﬁve Colitis),forbatsodcagions usingrhuoyaitadensitii mab has a
marked in vitro.steroid e L effect. WD 02/081508.PCT/ EPQ2/ 03808 - 20-
Gl Ve 1oentiupgist, PR e ARG Serob B asthnerd bY measyuia e gnUbaNErun
bi ndi ng effést ocdé!xzarmahmnat(DEkpa:sbhmleaeilmggmnWythea@dmmmesytegl Meadhgmnce,
the hypegt\é?orlcli %%Lge u%pressmn is expressed as a % of control lymphocyte proliferation (Ina).

Imax i measured in the absence and presence of basiliximab (1mg/L).

The addition of basiliximab significantly enhanced the anti-proliferative effect of DEX

(Wilcoxon signed-rank test, p<0.0001).

Median Inax (%) Interquartile range
Dexamethasone 78.0 66.1-86.4
Dexamethasone + 92.3 89.3-95.6
Basiliximab

All 8 steroid-resistant subjects (Imax <60%) are modulated (in vitro) to steroid-sensitive by the
addition of basiliximab. Thus, basiliximab has a marked in vitro steroid enhancing effect.



and CDR3; said CDRL having the am no acid sequence Arg-Tyr-Trp-Met-H s,
said CDR2 having the am no acid sequence Al a-
|| e- Tyr - PWO-0Gogtsa& n- Ser - Asp- Thr - Ser - Tyr - Asn- @ n- Lys- Phe- @ca/eBoy93send sai d
CDR3 having the am no acid sequence Asp-Tyr-Gy-Tyr-Tyr-Phe- Asp-Phe; or
di rect equivalents thereof, for use ingphe prevention or treatnent of
aut oi mune hepatitis, asthma, eczemm, vasculitis, tenporal arthritis,
system c | upus erythematosis, |eukaem a, glonerul onephritis, multiple
sclerosié $k§erative colitis, sarcoid and Crohn's disease in a steroid-
sensitiv L% teroid-resistant patient. 2. A CD25 bindi ng nol ecul e as
defined in claim1, for use in the manufacturing of a nedicament for use
in the p tion or treatne of aut oi n hepa asth
vascuri {14 Chehide BpERIFHHCH Sopliiseh B FAR oo e yesrbarng sLs Comprii e,
%Ir ohrrer ul |gagnﬂfel donsain Wblichlcﬁh\@n%é if rs@qm@ceuﬂhewpénvaﬁam@}egidrs CDBRM,GDRR and
ohn's di sease in

phar mace#fiq @QB%%%&BH W?@Pegﬁwﬁﬁ%ﬁ?ﬂ?ﬁ%ﬁe gFQOJ” f’:{Pi@ﬁ{% %fsaghéléﬁ%nune

hepatiti ﬁavm@ﬁ\bmﬁﬁno Eéié %@@eﬁé@%élilé risProt GyIehaterdshMiriSes-TyE XSi-GH-Lys- upus
erythemat osi s, | euk l%églaornerul onephritis, nmultiple sclerosis

ul cer at | Kee-Ghi-Gi, 's‘"d §%L'F1 wsdh@mm'%o asid saguenc %p‘Télf -GhsTy-TveERst ti ve or

steroid- A@pﬁPﬁéad?tdlrQé\téq%WaleﬁWéie‘éf N ReGrie eVl ofBbaRitneofdutoiftpiunaed in
claim1l and a pharmaceutically accept able carrier or diluent therefor. 4. A

CD25 bi n@ﬁﬂﬁ@tlmsmﬁ @CM@I‘\@ﬁﬁd't'ﬁ Je@panahanthrip, systefgie kipus eryhematpsis.nab or
dacl i 5
acl 1 zu ”EQkaen'ﬁ? eﬁ?@eﬂﬁﬁ’“ﬁn nﬁxﬁfgﬂer é?:'ldé?%lé inéé'r%lv@c%htns"‘@@rﬁﬁ BglnP RS ofr

bi ndi ng nol ecu I'Zuma or the

pr event | digease in astarpidnsensitivar sienvidresisiepatients, ast hma, eczem,
vasculitis, tenmporal arthritis, systemc |upus erythematosis, |eukaem a,
gl onerul onephritis, nultiple sclerosis, ulcerative colitis, sarcoid and
Cr ohn' s 2liA€EB26 binding molecde @s detimaxd iniclaimdy, for sise irothd -massifadtarning qfat i ent

b1 nai ng. Mereatel G AT frel AR kB3 gRo i BEVRYD BB Sheduos 21

7. A rretéuzdnfaowaﬁohmiqotewmaliammim systemicriemis e:frthamamsrsmmteaémupat itis,

or vt henadigorLioneplie P s BT ickiaie o semgRieRgEobr s dRddrein

ul cer at i steroidIsehsitve aStaroidcresisdntpatient. s di sease in a steroid- sensitive or
steroid-resistant patient conprising admnistrating to said subject an

ef fective anmount of a)
3. A pharmaceutical composition for the prevention or treatment of autoimmune hepatitis,

asthma, eczema, vasculitis, temporal arthritis, systemic lupus erythematosis, leukaemia,
glomerulonephritis, multiple sclerosis, ulcerative colitis, sarcoid and Crohn's disease in a
steroid- sensitive or steroid-resistant patient comprising a CD25 binding molecule as
defined in claim 1 and a pharmaceutically acceptable carrier or diluent therefor.

4. A CD25 binding molecule according to claim 1 or 2, which is basiliximab or daclizumab.

5. A composition according to claim 3, wherein the CD25 binding molecule is basiliximab or
daclizumab.

6. A method for the prevention or treatment of autoimmune hepatitis, asthma, eczema,
vasculitis, temporal arthritis, systemic lupus erythematosis, leukaemia, glomerulonephritis,
multiple sclerosis, ulcerative colitis, sarcoid and Crohn’s disease in a steroid- sensitive or
steroid-resistant patient comprising administering to the patient an effective amount of a
CD25 binding molecule as defined in claim 1.



a CD25 binding nolecule as defined in claim1 and b) a further drug

subst ance being effective in the prevention or treatnent of autoimune
hepati ti swoartoBrsag eczema, vasculitis, tenporal arthriti PCTHPO2/@380€ | UPUS
eryt hemat osi s, |eukaem a, gl omerul onephritis, nultiple sclerosis,

ul cerative colitis, sarcoid and Crohn' g4di sease. 8. A therapeutic

conbi nation for use in a nethod as described in claim7 said conbination

i ncludi ng a pharmaceutical conposition conprising a CD25 bi ndi ng nol ecul e
as defined in claim1, and further including at |east one pharnaceuti cal
conposi tion conprising a further drug substance effective in the

prevent i pra Mletddagef iR Hreviintign! bPiréatheRt dfeRddimbiuhe h@Féth%ﬁasthﬁh@Z@df%ma
vasculitis, tenmporal arthritis, system c |upus erythematosis, | eukaeni a,

ol oner ul vasewiti] temporatarthilis, sysiemistleryseryinpmalosis, Fukaqmiat glemeiignephitisand’
Crohn' s rqgﬁiﬁlg%%ler@sls ﬁld@%tﬂ@@oﬁ%%r@buﬂ%nﬁ@r@ﬁﬁ’s Qi@,gaé@( ln(bJ s%r%ﬁi Behdtive.grvher ei n

t he CD25 nolecule is basiliximb or dacli zumab . A conbi nation
accor di ngjenoisl- tﬁsﬁei&ﬁt 9an@m§p@pnsmg]adr@mwabnmmagd ﬁﬂﬂl%@ﬂ@ffﬁ@'%’aﬁmwfﬁpﬁ% or

dacl i ZzunRBpos binding molecule as defined in claim 1 and b) a further drug substance being
effective in the prevention or treatment of autoimmune hepatitis, asthma, eczema,
vasculitis, temporal arthritis, systemic lupus erythematosis, leukaemia, glomerulonephritis,

multiple sclerosis, ulcerative colitis, sarcoid and Crohn’s disease.

8. A therapeutic combination for use in a method as described in claim 7 said combination
including a pharmaceutical composition comprising a CD25 binding molecule as deﬁned in
claim 1, and further including at least one pharmaceutical composition comprising a further
drug substance effective in the prevention or treatment of autoimmune hepatitis, asthma,
eczema, vasculitis, temporal arthritis, systemic lupus erythematosis, leukaemia,

glomerulonephritis, multiple sclerosis, ulcerative colitis, sarcoid and Crohn’s disease.

9. A method according to any one of claims 6 to 7, wherein the CD25 binding molecule is

basiliximab or daclizumab.

10. A combination according to claim 8, wherein the CD25 binding molecule is basiliximab

or daclizumab.



