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1L-18 BINDING PROTEIN (IL-18BP) AND ANTIBODIES IN INFLAMMATORY DISEASES

The present invention provides means and methods for treating Interleukin 18 (IL-18)-
associated diseases and disorders, particularly means and methods for treating Still's
disease. In particular, the present invention discloses antibodies, which specifically bind free
1L-18 and IL-18 Binding Protein (IL-18BP) for use in such treatments and in an assay for
quantifying free 1L-18 in body fluids.

Interleukin-18 (IL-18), also known as interferon-gamma inducing factor is a cytokine, which
is produced by activated macrophages, Kupffer cells and other cells. IL-18 binds to the IL-
18 receptor and induces cell-mediated immunity. Defects (e.g. knock-out) of the IL-18
cytokine receptor or IL-18 cytokine lead to impaired natural killer (NK) cells activity and TH1
responses. Apart from its physiological role, IL-18 may also induce severe inflammatory
disorders. For the purpose of early diagnosis of such disorders it therefore would be
necessary to quantify the levels of free IL-18 in body fluids of a subject, expected to have
such a disorder.

However, at present, the quantification of IL-18 levels in body fluids is usually performed by
using ELISA assays, which comprise antibodies that are unspecific for the detection of free
IL-18. The result achieved by ELISA assays is limited by the specificity of the used primary
antibody, which binds the target antigen. Up to date it is merely possible to detect total 1L-18
levels by using the commercially available antibodies, but no antibodies to free IL-18 are
known so far. The detection of total IL-18 is inadequate for the assessment of free IL-18
levels, since IL-18 bound in a complex, e.g. bound to its natural antagonist IL-18 binding
profein (IL-18BP) has a reduced affinity to IL-18 receptor. Further, it is known, that
increased 1L-18 levels often are associated with elevated IL-18BP levels.

In virtue of the reasons described above, the determination of total IL-18 it is insufficient to
make an adequate diagnosis of IL-18 associated diseases. That means, in order to being
able to assess the levels of free IL-18 in body fluids of a subject and to make an adequate
diagnosis of IL-18 associated disease, a detection means would be required which
specifically bind to free IL-18, but not to IL-18 bound in a complex. Accordingly, there exists
at present no effective tfreatment for IL-18 associated diseases or disorders.

One such disease, which goes along with increased levels of free 1L-18 in the body fluids is
Still’s disease.
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Adult-onset Still's Disease (A0SD) is a multifactorial autoinflammatory disease of unknown
eticlogy described in 1971 by E. Bywaters {Bywaters, 1971}. It seems that an important role
is played by various infectious agents, which would act as triggers in genetically
predispesed hosts {Bagnari et al. 2010}. It is characterized by multiple pathologic
components with different clinical manifestations, clinical courses and prognosis. The most
frequent components of active disease include high spiking fever, evanescent salmon pink
rash, arthralgia or arthritis, sore throat, hepatosplenomegaly, variable multi-systemic
involvement. Various laboratory abnormalities that indicate liver damage, systemic
inflammatory reaction such as neutrophilia, acute phase reactants, including high ferritin
levels associated with low fraction of its glycosylated forms while rheumatoid factors and
antinuclear antibodies are consistently negative are important characteristics of the
condition {Bagnari et al., 2010}. Diagnostic is often too complex in the absence of specific
symptoms and classification criteria might be useful {Yamaguchi et al., 1992}

The pathogenesis of AoSD remains unknown, however macrophage, Th1 and probably
Th17 cell activation seems to play a role as the cellular bases of the disease {Efthimiou et
al., 2007}. The pro-inflammatory cytokines produced by the activated immune cells such as
iL-18, IL-1B, IL-6, TNF-a, IFN-Y are responsible for the clinical and biochemical
components of disease {Kawaguchi et al., 2001}. The periodicity of the disease course and
the high levels of IL-18 and IL-1B have coniributed to consider the role of innate immune
activation as central pathogenstic events. Moreover the activation of the inflammasome has
been recently evoked and together, these characteristics have helped to consider this entity
within the group of autoinflammatory diseases {Pouchot and Arlet, 2012} {Gattorno and
Martini, 2013}.

In the case of AoSD, IL-18 appears to be the predominant proximal mediator of the
inflammatory cascade {Kawaguchi et al., 2001}. IL-18 reaches higher levels in AoSD than in
any other rheumatic condition, and, more importantly there is a strong correlation between
IL-18 levels and the clinical and laboratory markers of disease activity {Kawashima et al.,
2001}. Serum IL-18 levels decline during remission upon successful treatments.

Current pharmacological treatment modalities for AoSD, such as disease modifying anti-
rheumatic drugs (DMARDs) and corticosteroids have been largely empirical and have a
potential unfavorable long-term risk/benefit profile. Novel biologic agents targeting pro-
inflammatory cytokines, investigated in exploratory clinical trials enrolling small patient
cohorts are emerging {Mavragani et al., 2012} as therapeutic option in AoSD {Fautrel, 2008}
{Pouchot and Arlet, 2012}. So far conclusive and consistent results on safety and efficacy
have not been achieved.
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The present invention provides new opportunities for freating Still's disease by combining a
frue quantification of free IL-18 in the body fluids of the patient to be treated with therapeutic
targeting of 1L-18 with IL-18 binding protein (IL-18BP) or antibodies, which specifically bind
free IL-18, offers significant competitive advantages over other anti-cytokine biologics due
to IL-18 neutralization together with blocking downstream cytokines such as IL-6 and TNF-
a, which are also involved in the pathogenesis of AoSD.

Another group of diseases, which go along with increased levels of free IL-18 in the body
fluids are autoinflammatory diseases.

Autoinflammatory diseases are caused by innate immune dysregulation and typically
present in early childhood with fever and disease-specific patterns of systemic and organ-
specific inflammation and dysfunction. Many genetic causes of autoinflammatory diseases
have been identified, and have established an association between specific genes and
distinct autoinflammatory conditions. The molecular links between causative genes, specific
inflammatory pathways, and defined disease phenotypes represent substantial progress in
identifying rational therapies in frequently refractory clinical conditions.

IL-1 blocking therapies have represented an important step forward in the treatment of
autoinflammatory conditions. IL-1 blockade in the NLRP3 related Cryopyrin-Associated
Periodic Syndromes (CAPS) and Deficiency of IL-1 Receptor Antagonist (DIRA) is very
efficacious. However, in other autoinflammatory conditions, the response to treatment has
been limited to anecdotes and case reports. Thus, the extension of IL-1 blockade from
CAPS to other autoinflammatory entities has been largely empiric.

Other pediatric auto-inflammatory conditions are related to different genetic defects that
trigger other cellular pathways of activation with the production of different mediators.
Spontaneous activating mutations of the inflammasome component NLRC4 have been
associated with severe early-onset auto-inflammatory conditions with recurrent MAS-like
flares, and some patients may present with severe enterocolitis. NLRC4 mutations also
result in constitutive IL-18 hypersecretion.

X-linked inhibitor of apoptosis (XIAP) is frequently associated with Hemophagocytic-
Lymphohistiocytosis (HLH), an MAS-like syndrome, but can also have other phenotypes of
disease presentation. Similarly to patients with NLRC4-MAS and those with other MAS-
prone disorders, patients with XIAP deficiency and an MAS-like phenotype also show high
levels of serum IL-18.

The inventors have observed that the constitutive production and secretion of IL-18 by
monocytes, macrophages and probably other cell types and the presence of serum free IL-
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18 in pediatric MAS-like conditions, in contrast with other early-onset autoinflammatory
conditions such as NOMID, and concluded that IL-18 blockade might represent not merely
another option for the treatment of autoinflammatory diseases, but the most appropriate
treatment for this category of patients.

Accordingly, the present invention provides new opportunities for treating pediatric
autoinflammatory diseases with severe systemic inflammation (in the following named:
MAS-like pediatric conditions) by combining a true quantification of free IL-18 in the body
fluids of the patient to be treated with therapeutic targeting of IL-18 with IL-18 binding
protein (IL-18BP) or antibodies, which specifically bind free IL-18.

In particular, the present invention provides in a first embodiment, an IL-18 inhibitor,
particularly IL-18 Binding Protein (IL-18BP) or an active fragment or variant thereof as
defined herein or a composition comprising an IL-18 inhibitor, particularly IL-18BP or an
active fragment or variant thereof as defined herein, for use in the treatment of an IL-18
associated disease or disorder in a subject suffering from such a disease or disorder,
particularly in a subject, wherein the body fluids have been quantified to have

(i) abnormal levels of free IL-18, particularly levels of free IL-18 which exceed
the level of free IL-18 in body fluids of a healthy control subject, particularly
by 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, or more
than 100%, and/or

(i) an abnormal ratio of free IL-18/IL-18BP in the body fluids compared to the
levels in body fluids of a healthy control subject, particularly a ratio of free IL-
18 to IL-18BP exceeding the ratio in body fluids of a healthy control subject
by 1%, 2.5%, 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%,
or more than 100%

using an assay capable of detecting free IL-18 in body fluids, said assay comprising IL-
18BP or an antibody or a functional part thereof, which antibody or active part thereof binds
to IL-18 at the binding site of IL-18BP or in the vicinity of the binding site of IL-18BP, but
does not bind IL-18/IL-18BP complexes.

In a specific embodiment of the invention, said composition is substantially free of N-
terminal and/or C-terminal deletion varianis of IL-18BP.

In various further embodiments of the invention, said deletion variants comprise deletions of
between 1 and 5 amino acid residues at the C-terminal end of the IL-18BP and/or between
1 and 30 amino acid residues at the N-terminal end of the IL-18BP.
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In particular, the proportion of the delstion variants in the composition according to the
invention is less than 30%, particularly less than 20%, particularly less than 15%,
particularly less than 10%, particularly less than 7.5%, particularly less than 5%, particularly
less than 2.5%, particularly less than 1%, particularly less than 0.5%, particularly less than
0.25%, particularly less than 0.1%.

Such a composition of can be obtained by a purification process which comprises

» removal of celis and cell debris from the harvested cell culture supernatant by
centrifugation, diafiltration and transfer into a mixing tank;

+ concentration of non-homogenous IL-18BP and diafiltration, particularly against a
basic borate buffer, particularly higher than pH 7.5;

» capluring of IL-18BP is on an anion-exchange resin, particularly a TMAE Hi-Cap
anion-exchange resin, to remove salts and cell culture nufrients;

+ elution of the IL-18BP with a basic buffer, particularly a borate buffer containing
NaCl;

» applying five additional chromatographic steps to homogenize IL-18BP, including
two tangential flow filtration steps and a virus removal filtration step.

These additional steps comprise in particular

e processing of the protein preparation through Immobilized Metal Affinity
Chromatography, particularly on a Chelating Sepharose Fast Flow resin,
activated with copper, to remove host cell proteins.

» eluting the protein, particularly with ammonium acetate.

¢ loading the Immobilized Metal Affinity Chromatography eluate onto a
hydrophobic charge induction chromatography column, pariicularly on MEP
HyperCel to remove further host cell proteins.

» eluting the product with an alkaline phosphate buffer, particularly a phosphate
butter containing propylene glycol.

¢ concentrating the eluate containing IL-18BP by diafiltration.

» Diluting the retentate of the diafiltration and adjusting to acidic pH, particularly
with 2-(N-morpholino)ethanesulfonic acid (MES) buffer.

» separating the protein by ion-exchange chromatography, particularly by loading
onto a CM Sepharose Fast Flow column in flow-through mode to remove
remaining host cell proteins, which are retained on the column.
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+ adjusting the unbound fraction to basic pH, particularly with sodium tetraborate.

» separating the fraction from the lon exchange chromatography step by
hydrophobic interaction chromatography column, particularly on Phenyl
Sepharose Fast Flow for further polishing.

e pre-equilibrating the column with borate buffer containing high molarity
ammonium sulfate, and the product is eluted from the column by decreasing the
molarity of ammonium sulfate.

In a further embodiment, the composition of the invention and particularly the composition
for use according to any one of the preceding embodiments comprises sodium chloride,
and/or sodium hydroxide and/or sodium phosphate buffer, particularly in a concentration of
between 0.01 M and 0.1 M, particularly between 0.01 M and 0.05 M, but especially of 0.01
M.

In particular, said composition of the invention is formulated as a sterile solution for injection
and comprises sodium chioride, sodium hydroxide and a sodium phosphate buffer,
particularly in a concentration of 0.01 M.

In still another embodiment, the IL-18 inhibitor of the invention or the composition
comprising the IL-18 inhibitor of the invention and particularly the IL-18 inhibitor or the
composition for use according to any one of the preceding embodiments is administered to
the subject to be treated in multiple doses/day, in multiple doses/week or in multiple
doses/month.

In particular, the IL-18 inhibitor of the invention or the composition comprising the IL-18
inhibitor of the invention is administered in two doses per week, three doses per week, four
doses per week.

In a specific embodiment of the invention, the IL-18 inhibitor of the invention or the
composition comprising the IL-18 inhibitor of the invention is administered every 24 h to
48 h.

In another specific embodiment, a single dose of the IL-18 inhibitor of the invention or of the
composition comprising the IL-18 inhibitor of the invention and particularly the 1L-18 inhibitor
or the composition for use according to any one of the preceding embodiments comprises
between 10 mg and 600 mg of an IL-18 inhibitor, particularly of IL-18BP or an active
fragment or variant thereof as defined herein.

in particular, the single dose comprises between 10 and 20 mg, between 20 and 40 mg,
between 40 and 80 mg, between 80 and 160 mg, between 160 mg and 320 mg or between
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320 mg and 600 mg of an IL-18 inhibitor, particularly of IL-18BP or an active fragment or
variant thereof as defined herein.

In a specific embodiment, a single dose or dosage unit comprises between 0.5 mg of IL-18
inhibitor/kg body weight and 10 mg IL-18 inhibitor/kg body weight, particularly between
1 mg IL-18 inhibitor/kg body weight and 8 mg 1L-18 inhibitor /kg body weight, particularly
between 2 mg IL-18 inhibitor/kg body weight and 6 mg IL-18 inhibitor/kg body weight,
particularly between 1 mg IL-18 inhibitor/kg body weight and 5 mg IL-18 inhibitor/kg body
weight.

The single dose or dosage unit as defined above may be split into several doses or dosage
units and administered to the subject to be treated over several hours or a whole day.

The IL-18 inhibitor for use according to the present invention may be an antibody of the
invention as defined herein and shown in the SEQ ID NOs or, particularly an IL-18BP of the
invention or an active fragment or variant thereof as defined herein, particularly human IL-
18BP, particularly recombinant human interleukin 18 Binding protein (rhiL-18BP), but
especially isoform a of IL-18BP as shown in Figure 12 as SEQ ID NO: 7, or isoform c as
shown in Figure 12 as SEQ ID NO: 390.

In a specific embodiment, the IL-18 inhibitor, particularly the IL-18BP, of the invention, or
the composition comprising the IL-18 inhibitor, particularly the IL-18BP, of the invention is
administered every 24 or 48 h in a single dose of between 0.5 mg [L-18 inhibitor /kg body
weight and 5 mg IL-18 inhibitor /kg body weight.

In another specific embodiment, the IL-18 inhibitor, particularly the IL-18BP, of the
invention, or the composition comprising the IL-18 inhibitor, particularly the IL-18BP, of the
invention and particularly the IL-18 inhibitor or the composition for use according to any one
of the preceding embodiments, is administered to the subject to be treated at least until the
treated subject shows a therapeutic response.

In one embodiment, the invention relates to the IL-18 inhibitor, particularly the IL-18BP, of
the invention or to the composition comprising the IL-18 inhibitor, particularly the IL-18BP, of
the invention for use according to any cne of the preceding embodiments, wherein the level
of free IL-18 in the body fluids has been determined to be 25 pg/mL and, particularly, up to
10000 pg/mL as compared to <4 pg/mL in the healthy control.

In another embodiment, the invention provides the 1L-18 inhibitor, particularly the IL-18BP,
of the invention or the composition comprising the IL-18 inhibitor, particularly the IL-18BP, of
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the invention for use according to any one of the preceding embodiments, wherein the
assay for quantifying the level of free IL-18 in the body fluids includes the steps of:

a) bringing a sample of body fluid suspected to contain free IL-18 into contact
with IL-18BP or the antibody of the invention, which specifically binds to free
IL-18, but not to IL-18 bound in a complex and functions as the capturing
molecule for free IL-18;

b) allowing IL-18BP or the antibody to bind to free IL-18;

c) detecting the binding of IL-18 to IL-18BP or the antibody and determining the
amount of free IL-18 in the sample.

In various embodiments, the antibody of the invention, particularly the antibody used in the
composition of the invention, for use according to any one of the preceding embodiments as
an inhibitor of IL-18 or as the capturing molecule in an assay for quantifying free IL-18 in
body fluids, is an antibody including any functionally equivalent antibody or a functional part
thereof, which binds to free IL-18 at the binding site of IL-18BP or in the vicinity of the
binding site of IL-18BP, but not IL-18/IL-18BP complexes and which antibody comprises
CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR sections of the
antibodies identified in Table 8 having the sequence as shown in row 5 of Table 8 and
CDR1, CDR2, and CDR3 of the light chain variable (VK) region, which CDRs are comprised
in, or essentially consist of, the corresponding light chain CDR sections of the antibodies
identified in Table 8 having the sequence as shown in row 5 of Table 8.

In a specific embodiment, the antibody of the invention binds free IL-18 with an affinity of
between <2 pM and <20 pM, pariicularly between between <2 pM and <15 pM, particularly
between <2 pM and <10 pM, particularly between <2 pM and <5 pM , but especially with <2
pM, when calculated following fitration of the antibodies with a defined IL-18 molarity and
derived from the obtained ECs, values with the Law of Mass Action.

The antibody of the invention does not bind to the epitope disclosed in WO 2014/037899
filed September 05, 2013, particularly the epitope disclosed on pages 28 and 29 of the
description.

In particular, the antibody of the invention does not comprise the CDRs and/or the variable
light chain and heavy chain sequences disclosed in the sequence listing of WO
2014/037899 filed September 05, 2013.

in particular, the antibody of the invention, particularly the antibody used in the composition
of the invention, for use according to any one of the preceding embodiments as an inhibitor
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of IL-18 or as the capturing molecule in an assay for quantifying free IL-18 in body fluids, is
an antibody including any functionally equivalent antibody or a functional part thereof, which
binds to free IL-18 at the binding site of IL-18BP or in the vicinity of the binding site of IL-
18BP, but not IL-18/IL-18BP complexes comprising,

a)

b)

d)

CDR1, CDRZ2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain COR1, CDR2
and CDRS3 sections as shown in SEQ 1D NO: 309, SEQ ID NO: 310 and SEQ ID
NO: 311 and CDR1, CDRZ2, and CDR3 of the light chain variable {VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ [D NO: 312, SEQ ID NO: 313
and SEQ ID NO: 314,

CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2
and CDR3 sections as shown in SEQ ID NO: 315, SEQ ID NO: 316 and SEQ ID
NO: 317 and CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ ID NO: 318, SEQ ID NO: 319
and SEQ 1D NO: 320;

CDR1, CDRZ2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the comresponding heavy chain CDR1, CDR2
and CDR3 sections as shown in SEQ ID NO: 321, SEQ ID NQO: 322 and SEQ ID
NO: 323 and CDR1, CDR2, and CDRS3 of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ 1D NQO: 324, SEQ ID NO: 325
and SEQ ID NO: 326;

CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2
and CDR3 sections as shown in SEQ ID NO: 327, SEQ ID NO: 328 and SEQ ID
NO: 329 and CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ ID NO: 330, SEQ ID NO: 331
and SEQ ID NO: 332;

CDR1, CDR2, and CDRS3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2
and CDR3 sections as shown in SEQ ID NO: 327, SEQ ID NO: 328 and SEQ ID
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g)

h)
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NO: 329 and CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ ID NO: 333, SEQ ID NO: 334
and SEQ ID NO: 335;

CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CODR1, CDR2
and CDR3 sections as shown in SEQ ID NO: 336, SEQ ID NO: 337 and SEQ ID
NO: 338 and CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDRZ and CDRS3 sections as shown in SEQ ID NO: 345, SEQ ID NO: 346
and SEQ ID NO: 347;

CDR1, CDR2, and CDRS3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2
and CDR3 sections as shown in SEQ ID NO: 339, SEQ ID NO: 340 and SEQ ID
NO: 341 and CDR1, CDRZ2, and CDR3 of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ ID NO: 345, SEQ ID NO: 346
and SEQ ID NO: 347,

CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2
and CDR3 sections as shown in SEQ ID NO: 342, SEQ ID NO: 343 and SEQ ID
NO: 344 and CDR1, CDR2, and CDRS of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ ID NO: 345, SEQ ID NO: 346
and SEQ ID NO: 347;

CDR1, CDRZ2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2
and CDR3 sections as shown in SEQ ID NO: 348, SEQ ID NO: 349 and SEQ ID
NO: 350 and CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ ID NO: 357, SEQ ID NO: 358
and SEQ ID NO: 359;

CDR1, CDR2, and CDRS3 of the heavy chain variable (VH} region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2
and CDR3 sections as shown in SEQ ID NO: 351, SEQ ID NO: 352 and SEQ ID
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NQO: 353 and CDR1, CDR2, and CDRS3 of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ ID NO: 357, SEQ ID NO: 358
and SEQ 1D NO: 359;

CDR1, CDRZ, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2
and CDR3 sections as shown in SEQ ID NO: 354, SEQ ID NO: 355 and SEQ ID
NO: 356 and CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ ID NO: 357, SEQ ID NO: 358
and SEQ ID NO: 359;

CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2
and CDR3 sections as shown in SEQ 1D NO: 360, SEQ ID NO: 361 and SEQ 1D
NO: 362 and CODR1, CDR2, and CDR3 of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ ID NO: 363, SEQ ID NO: 364
and SEQ ID NO: 3685;

m) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are

comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2
and CDR3 sections as shown in SEQ ID NO: 360, SEQ ID NO: 361 and SEQ ID
NO: 362 and CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ ID NO: 366, SEQ ID NO: 367
and SEQ ID NO: 368,

n) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are

comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2
and CDR3 sections as shown in SEQ ID NO: 369, SEQ ID NO: 370 and SEQ ID
NO: 371 and CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ 1D NO: 372, SEQ ID NO: 373
and SEQ ID NO: 374;

o) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are

comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2
and CDR3 sections as shown in SEQ ID NO: 375, SEQ ID NO: 376 and SEQ 1D
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NO: 377 and CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ ID NO: 378, SEQ ID NO: 379
and SEQ ID NO: 380; or

p) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2
and CDR3 sections as shown in SEQ ID NO: 381, SEQ ID NO: 382 and SEQ D
NO: 383 and CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain
CDR1, CDR2 and CDR3 sections as shown in SEQ ID NO: 384, SEQ ID NO: 385
and SEQ ID NO: 386.

The invention further relates to the antibody of the invention, particularly the composition
comprising the antibody of the invention, for use according to any one of the preceding
embodiments, wherein the antibody used as an inhibitor of IL-18 or as the capturing
molecule in an assay for quantifying free IL-18 in body fluids, is an antibody including any
functionally equivalent antibody or a functional part thereof, which antibody or functional
part thereof binds fo free IL-18 at the binding site of IL-18BP or in the vicinity of the binding
site of IL-18BP, but not IL-18/IL-18BP complexes and which antibody comprises CDR1,
CDR2, and CDR3 of the heavy chain variable (VH) region of the antibodies identified in
Table 8 and having the sequence as shown in Table 8 and CDR1, CDR2, and CDR3 of the
light chain (VK) variable region of the anfibodies identified in Table 8 and having the
sequence as shown in Table 8.

The invention further relates to the antibody of the invention, particularly the composition
comprising the antibody of the invention, for use according to any one of the preceding
embodiments, wherein the antibody used as an inhibitor of IL-18 or as the capturing
molecule in an assay for quantifying free IL-18 in body fluids, is an antibody including any
functionally equivalent antibody or parts thereof, which antibody or functiona! part thereof
binds to free IL~18 at the binding site of IL-18BP or in the vicinity of the binding site of IL-
18BP, but not IL-18/IL-18BP complexes and which antibody comprises CDR1, CDR2, and
CDR3 of the heavy chain variable region of the antibodies identified in Table 8 and having
the sequence calculated according to Chothia as shown in Table 8 and CDR1, CDR2, and
CDR3 of the corresponding light chain variable region of the antibodies identified in Table 8
and having the sequence calculated according to Chothia as shown in Table 8.

In particular, these are the CDR sections or CDRs of antibodies 107C8, 108F8, 109A6,
111A86, 131B4, 131E8, 131H1, 132H4, 133A6, 131B4-2 as shown in table 8.
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In particular, the antibody of the invention, particularly the antibody used in the composition
comprising the antibody of the invention for use according to any one of the preceding
embodiments as an inhibitor of IL-18 or as the capturing molecule in an assay for
quantifying free IL-18 in body fluids, is an antibody including any functionally equivalent
antibody or a functional part thereof, which binds to free IL-18 at the binding site of IL-18BP
or in the vicinity of the binding site of IL-18BP, but not IL-18/IL-18BP complexes,
comprising

a)

b)

d)

f)

g)

CDR1, CDR2, and CDRS3 of the heavy chain variable region as shown in SEQ ID
NO: 163, SEQ ID NO: 154 and SEQ ID NO: 155 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 156, SEQ ID NO; 157 and
SEQ ID NO: 158;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 159, SEQ ID NO: 160 and SEQ ID NO: 161 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 162, SEQ ID NO: 163 and
SEQ ID NO: 164,

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 165, SEQ ID NO: 166 and SEQ ID NO: 167 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 168, SEQ ID NO: 169 and
SEQ ID NO: 170;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 171, SEQ ID NO: 172 and SEQ ID NO: 173 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 174, SEQ ID NO: 175 and
SEQ ID NO: 176;

CDR1, CDR2, and CDRS3 of the heavy chain variable region as shown in SEQ ID
NO: 171, SEQ ID NO: 172 and SEQ ID NO: 173 and CDR1, CDR2, and CDRS3 of
the light chain variable region as shown in SEQ 1D NO: 177, SEQ ID NO: 178 and
SEQ ID NO: 179;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 180, SEQ ID NO: 181 and SEQ ID NO: 182 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 189, SEQ ID NO: 190 and
SEQ ID NO: 191;

CDR1, CDR2, and CDRS3 of the heavy chain variable region as shown in SEQ ID
NO: 183, SEQ ID NO: 184 and SEQ ID NO: 185 and CDR1, CDR2, and CDR3 of
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the light chain variable region as shown in SEQ ID NO: 189, SEQ ID NO: 190 and
SEQ ID NO: 191;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 186, SEQ ID NO: 187 and SEQ ID NO: 188 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ [D NO: 1839, SEQ ID NO: 190 and
SEQ ID NO: 191,

CDR1, CDR2, and CDRS3 of the heavy chain variable region as shown in SEQ ID
NO: 192, SEQ ID NO: 193 and SEQ ID NO: 194 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 201, SEQ ID NO: 202 and
SEQ ID NO: 203;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 195, SEQ ID NO: 196 and SEQ ID NO: 197 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ 1D NO: 201, SEQ ID NO: 202 and
SEQ ID NO: 203;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 198, SEQ ID NO: 199 and SEQ ID NO: 200 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 201, SEQ ID NO: 202 and
SEQ 1D NO: 203;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 204, SEQ ID NO: 205 and SEQ ID NO; 206 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ 1D NO: 207, SEQ ID NO: 208 and
SEQ ID NO: 209;

m) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID

NO: 204, SEQ ID NO: 205 and SEQ ID NO: 206 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 210, SEQ ID NO: 211 and
SEQ ID NO: 212,

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 213, SEQ ID NO: 214 and SEQ ID NO: 215 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 216, SEQ ID NO: 217 and
SEQ ID NOC: 218;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 218, SEQ ID NO: 220 and SEQ ID NO: 221 and CDR1, CDR2, and CDRS3 of
the light chain variable region as shown in SEQ ID NO: 222, SEQ ID NO: 223 and
SEQ ID NO: 224; or
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p} CDR1, CDR2, and CDRS3 of the heavy chain variable region as shown in SEQ ID
NO: 225, SEQ ID NO: 226 and SEQ ID NO: 227 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 228, SEQ ID NO: 229 and
SEQ ID NG: 230.

The invention further relates to the antibody of the invention, particularly the composition
comprising the antibody of the invention, for use according to any one of the preceding
embodiments, wherein the antibody used as an inhibitor of IL-18 or as the capturing
molecule in an assay for quantifying free IL-18 in body fluids, is an antibody including any
functionally equivalent antibody or parts thereof, which antibody or functional part thereof
binds to free IL-18 at the binding site of IL-18BP or in the vicinity of the binding site of IL-
18BP, but not IL-18/IL-18BP complexes and which antibody comprises CDR1, CDR2, and
CDRS3 of the heavy chain variable region of the antibodies identified in Table 8 and having
the sequence calculated according to Kabat as shown in Table 8 and CDR1, CDR2, and
CDR3 of the corresponding light chain variable region of the antibodies identified in Table 8
and having the sequence calculated according to Kabat as shown in Table 8.

In particular, these are the CDR sections or CDRs of antibodies 107C6, 108F8, 108A86,
111A6, 131B4, 131E8, 131H1, 132H4, 133A6, 131B4-2 as shown in table 8.

In particular, these are the CDR sections or CDRs of antibodies 107C8, 108F8, 109A6,
111A86, 131B4, 131E8, 131H1, 132H4, 133A6, 131B4-2 as shown in table 8.

In particular, the antibody of the invention, particularly the antibody used in the composition
comprising the antibody of the invention for use according to any one of the preceding
embodiments as an inhibitor of IL-18 or as the capturing molecule in an assay for
quantifying free IL-18 in body fluids, is an antibody including any functionally equivalent
antibody or a functional part thereof, which binds to free IL-18 at the binding site of IL-18BP
or in the vicinity of the binding site of IL-18BP, but not IL-18/IL-18BP complexes,
comprising

a) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 231, SEQ ID NO: 232 and SEQ ID NO: 233 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 234, SEQ ID NO: 235 and
SEQ ID NO: 236;

b) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 237, SEQ ID NO: 238 and SEQ ID NO: 239 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 240, SEQ ID NO: 241 and
SEQ ID NO: 242;
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CDR1, CDR2, and CDRS3 of the heavy chain variable region as shown in SEQ ID
NO: 243, SEQ 1D NO: 244 and SEQ ID NO: 245 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ D NO: 246, SEQ 1D NO: 247 and
SEQ ID NO: 248;

CDR1, CDR2, and CDRS3 of the heavy chain variable region as shown in SEQ 1D
NO: 249, SEQ 1D NO: 250 and SEQ ID NO: 251 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO:; 252, SEQ ID NO: 253 and
SEQ ID NO: 254,

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NQ: 249, SEQ ID NQ: 250 and SEQ ID NO: 251 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 255, SEQ ID NO: 256 and
SEQ 1D NO: 257,

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 258 SEQ ID NO: 259 and SEQ ID NO: 260 and CDR1, CDR2, and CDR3 of the
light chain variable region as shown in SEQ 1D NO: 267, SEQ ID NO: 268 and SEQ
ID NO: 269;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 261, SEQ ID NO: 262 and SEQ ID NO: 263 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 267, SEQ ID NO: 268 and
SEQ ID NO: 269;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 264, SEQ ID NO: 265 and SEQ 1D NO: 266 and CDR1, CDRZ, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 267, SEQ ID NO: 268 and
SEQ ID NO: 269;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 270, SEQ 1D NO: 271 and SEQ ID NO: 272 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ D NO: 279, SEQ ID NO: 280 and
SEQ ID NO: 281,

CDR1, CDRZ2, and CDRS3 of the heavy chain variable region as shown in SEQ ID
NO: 273, SEQ ID NO: 274 and SEQ ID NO: 275 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 279, SEQ ID NO: 280 and
SEQ ID NO: 281;

CDR1, CDR2, and CDRS3 of the heavy chain variable region as shown in SEQ 1D
NO: 276, SEQ ID NQO: 277 and SEQ ID NO: 278 and CDR1, CDR2, and CDR3 of
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the light chain variable region as shown in SEQ ID NO: 279, SEQ ID NO: 280 and
SEQ ID NO: 281;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 282, SEQ ID NO: 283 and SEQ ID NO: 284 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 285, SEQ ID NO: 286 and
SEQ ID NO: 287;

m) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ 1D

n)

9)]

NO: 282, SEQ ID NO: 283 and SEQ D NO: 284 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NQO: 288, SEQ ID NO: 289 and
SEQ ID NO: 290;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 291, SEQ ID NO: 292 and SEQ ID NO: 293 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 294, SEQ ID NO: 295 and
SEQ ID NO: 296;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 297, SEQ ID NO: 298 and SEQ ID NO: 299 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 300, SEQ ID NO: 301 and
SEQ 1D NO: 302; or

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ D
NO: 303, SEQ ID NO: 304 and SEQ ID NO: 305 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 306, SEQ ID NO: 307 and
SEQ ID NO: 308.

The invention further relates to the antibody of the invention or to the composition
comprising the antibody of the invention, for use according to any one of the preceding
embodiments, wherein the antibody used as an inhibitor of IL-18 or as the capturing
molecule in an assay for quantifying free iL-18 in body fluids, is an antibody including any
functionally equivalent antibody or parts thereof, which antibody or functional part thereof
binds to free IL-18 at the binding site of IL-18BP or in the vicinity of the binding site of IL-
18BP, but not IL-18/IL-18BP complexes and which antibody comprises CDR1, CDR2, and
CDR3 of the heavy chain variable region of the antibodies identified in Table 8 and having
the sequence calculated according to IMGT as shown in Table 8 and CDR1, CDR2, and
CDR3 of the corresponding light chain variable region of the antibodies identified in Table 8
and having the sequence calculated according to IMGT as shown in Table 8.
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in particular, these are the CDR sections or CDRs of antibodies 107C6, 108F8, 109A8,
111A8, 131B4, 131E8, 131H1, 132H4, 133A6, 131B4-2 as shown in table 8.

In particular, the antibody of the invention, particularly the antibody used in the composition
comprising the antibody of the invention for use according to any one of the preceding
embodiments as an inhibitor of IL-18 or as the capturing molecule in an assay for
quantifying free IL-18 in body fluids, is an antibody including any functionally equivalent
antibody or a functional part thereof, which binds to free IL-18 at the binding site of IL-18BP
or in the vicinity of the binding site of IL-18BP, but not IL-18/IL-18BP complexes,
comprising

a)

b)

d)

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 27, SEQ ID NO: 28 and SEQ ID NO: 29 and CDR1, CDR2, and CDR3 of the
light chain variable region as shown in SEQ 1D NO: 30, SEQ ID NO: 31 and SEQ ID
NO: 32;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 33, SEQ ID NO: 34 and SEQ ID NO: 35 and CDR1, CDR2, and CDR3 of the
light chain variable region as shown in SEQ 1D NO: 36, SEQ ID NO: 37 and SEQ ID
NO: 38;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NG: 39, SEQ 1D NO: 40 and SEQ ID NO: 41 and CDR1, CDR2, and CDR3 of the
light chain variable region as shown in SEQ 1D NO: 42, SEQ ID NO: 43 and SEQ ID
NQ: 44;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 45, SEQ ID NQO: 46 and SEQ ID NO: 47 and CDR1, CDR2, and CDR3 of the
light chain variable region as shown in SEQ 1D NO: 48, SEQ ID NO: 48 and SEQ ID
NO: 50;

CDR1, CDR2, and CDRS3 of the heavy chain variable region as shown in SEQ ID
NO: 45, SEQ ID NO: 46 and SEQ ID NO: 47 and CDR1, CDR2, and CDRS3 of the
light chain variable region as shown in SEQ ID NO: 51, SEQ ID NO: 52 and SEQ ID
NO: 53;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 54, SEQ ID NO: 55 and SEQ ID NO: 56 and CDR1, CDR2, and CDRS3 of the
light chain variable region as shown in SEQ ID NO: 57, SEQ ID NO: 58 and SEQ ID
NO: 59;
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CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 104, SEQ ID NO: 105 and SEQ ID NO: 106 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 57, SEQ ID NO: 58 and SEQ
ID NO: 59;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 110, SEQ ID NO: 111 and SEQ ID NO: 112 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ: ID NO: 57, SEQ ID NO: 58 and SEQ
ID NO: 88;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 60, SEQ ID NO: 61 and SEQ ID NO: 62 and CDR1, CDR2, and CDRS3 of the
light chain variable region as shown in SEQ ID NO: 66, SEQ ID NO: 67 and SEQ ID
NO: 68:

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 63, SEQ ID NC: 64 and SEQ ID NO: 65 and CDR1, CDR2, and CDRS3 of the
light chain variable region as shown in SEQ ID NO: 66, SEQ ID NO: 67 and SEQ ID
NO: 68;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ 1D
NO: 122, SEQ ID NO: 123 and SEQ ID NO: 124 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 66, SEQ ID NO: 67 and SEQ
iD NO: 68;

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 130, SEQ ID NO: 131 and SEQ ID NO: 132 and CDR1, CDRZ2, and CDRS3 of
the light chain variable region as shown in SEQ ID NO: 136, SEQ ID NO: 137 and
SEQ ID NO: 138;

m) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID

0)

NO: 130, SEQ ID NO: 131 and SEQ ID NO: 132 and CDR1, CDR2, and CDR3 of
the light chain variable region as shown in SEQ ID NO: 142, SEQ ID NO: 143 and
SEQ ID NO: 144,

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ 1D
NO: 69, SEQ 1D NO: 70 and SEQ ID NO: 71 and CDR1, CDR2, and CDR3 of the
light chain variable region as shown in SEQ ID NO: 72, SEQ ID NO: 73 and SEQ ID
NO: 74,

CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 75, SEQ ID NO: 76 and SEQ ID NO: 77 and CDR1, CDR2, and CDR3 of the
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light chain variable region as shown in SEQ ID NO: 78, SEQ ID NO: 79 and SEQ ID
NO: 80; or

p) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 54, SEQ ID NO: 85 and SEQ ID NO: 56 and CDR1, CDR2, and CDR3 of the
light chain variable region as shown in SEQ ID NO: 57, SEQ ID NO: 58 and SEQ ID
NQ: 59,

In various embodiments, the antibody of the invention, particularly the antibody used in the
composition comprising the antibody of the invention, for use according to any one of the
preceding embodiments as an inhibitor of IL-18 or as the capturing molecule in an assay for
quantifying free IL-18 in body fluids, is an antibody including any functionally equivalent
antibody or a functional part thereof, which binds to free IL-18 at the binding site of IL-18BP
or in the vicinity of the binding site of IL-18BP, but not IL-18/IL-18BP complexes,
comprising

{a) the VH amino acid sequence of SEQ ID NO 9 and the VK amino acid sequence of
SEQ ID NO 10;

(b) the VH amino acid sequence of SEQ 1D NO 11 and the VK amino acid sequence of
SEQ IDNC 12;

(c) the VH amino acid sequence of SEQ ID NO 13 and the VK amino acid sequence of
SEQ ID NO 14;

(d) the VH amino acid sequence of SEQ 1D NO 15 and the VK amino acid sequence of
SEQ ID NO 186;

(e) the VH amino acid sequence of SEQ ID NO 15 and the VK amino acid sequence of
SEQ ID NO 17;

{f) the VH amino acid sequence of SEQ ID NO 18 and the VK amino acid sequence of
SEQ ID NO 18;

{g) the VH aming acid sequence of SEQ ID NO 103 and the VK amino acid sequence of
SEQ 1D NO 19;

(h) the VH amino acid sequence of SEQ ID NO 109 and the VK amino acid sequence of
SEQ ID NO 19;

(i) the VH amino acid sequence of SEQ ID NO 20 and the VK amino acid sequence of
SEQ ID NO 22;

(i) the VH amino acid sequence of SEQ ID NO 21 and the VK amino acid sequence of
SEQ ID NO 22;
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(k) the VH amino acid sequence of SEQ ID NO 121 and the VK amino acid sequence of
SEQ ID NO 22;

(N the VH amino acid sequence of SEQ ID NO 128 and the VK amino acid sequence of
SEQ ID NO 135;

(m)the VH amino acid sequence of SEQ ID NO 129 and the VK amino acid sequence of
SEQ ID NO 141;

(n) the VH amino acid sequence of SEQ ID NO 23 and the VK amino acid sequence of
SEQ ID NO 24;

(o) the VH amino acid sequence of SEQ ID NO 25 and the VK amino acid sequence of
SEQ ID NO 26; or

(p) the VH amino acid sequence of SEQ ID NO 387 and the VK amino acid sequence of
SEQ ID NO 19.

In various alternative embodiments, the antibody of the invention for use as an inhibitor of
IL-18 or as the capturing molecule in an assay according to the invention for quantifying free
1L-18 in body fluids is an antibody, which has 70%, 75%, 80%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 96%, 97%, 98%, 99%, 100% sequence identity to any one of the
antibodies indentified above in sections (a){p). In particular, said antibody does not have
any sequence modifications in the CDRs. The modifications outside of the CDRs in the
framework domains may be made in the course of humanization of the antibody and serve
to avoid or abrogate an immune response in humans.

Also comprised by the present invention are polynucleotides encoding the antibodies of the
invention, particularly the antibodies as shown in sections (a) to (p) above. In various
specific embodiments of the invention said polynucleotides have the sequence as shown in
the sequence listing in SEQ ID NOs 81 and 83; 85 and 87, 89 and 91, 93 and 95, 93 and
97, 99 and 113, 101 and 113, 107 and 113, 115 and 125, 117 and 125, 119 and 125, 127
and 133, 127 and 139, 145 and 147, 149 and 151. Also enclosed by the present invention
are polynucleotides which are the complement of the above sequence pairs or hybridize
under stringent hybridization conditions with said sequences and encode an antibody, which
has 70%, 75%, 80%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 96%, 97%, 98%, 99%,
100% sequence identity to any one of the antibodies indentified above in sections (a)-(p),
wherein said antibody does not have any sequence modifications in the CDRs.

The antibody of the invention for use as an inhibitor of IL-18 or as the capturing molecule in
an assay according to the invention for quantifying free IL-18 in body fluids according to the
invention, can be an antibody selected from the group consisting of monoclonal, polyclonal,
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chimeric, single chain, bispecific or bi-effective, simianized, human and humanized
antibodies.

in particular, the antibody used as an inhibitor of IL-18 or as the capturing molecule in an
assay for quantifying free IL-18 in body fluids according to the invention, is a human or
humanized antibody.

The antibody of the invention can be prepared by vaccinating a donor animal against
human interleukin-18 using a technology allowing immunization with properly folded
proteins. In a specific embodiment, prior to immunization, genetically modified donor
animals, particularly mice, are selected for major histocompatibility complexes supposedly
sensitive to IL-18 surface area epitopes binding IL-18BP. Following immunization, B cells
are isolated from spleen and hybridized following standard hybridoma technology.
Hybridoma are sorted onto a solid carrier, particularly microplates, and then tested for
expression of monoclonal anti-IL-18 antibodies targeting IL-18 epitopes included in IL-18BP
binding site. The screening can be performed in 3 sequential and selective steps:

First step. In a first antibodies are screened with 1L-18 attached to a carrier, such as a
Luminex bead, to select cells expressing monoclonal anti-IL-18 antibodies.

Second step. Potential antibodies targeting IL-18 on IL-18BP binding site are
rescreened in competition with IL-18BP, but not with IL-18BP fusions with F¢ antibody
domains, or other type of fusions, in order to prevent false antibody positive candidates
due to steric hindrance created by the fused peptide.

The complex was then exposed to biotinylated {L-18BP in order to identify interference
to previously identified anti-IL-18 antibodies (see Table 7, Column #2).

Third step. A third screening may be carried out, for example with carrier bound 1L-
18BP, particualry IL-18BP linke to Luminex beads, and then complexed to interleukin-
18, assuring the presentation of properly folded recombinant IL-18 to positive antibody
candidates.

The invention further relates to the IL-18 inhibitor of the invention or to the composition
comprising the IL-18 inhibitor of the invention, for use according to the various embodiments
of the invention as described herein, wherein the IL-18 inhibitor is the IL18BP, particularly
human IL-18BP, particularly recombinant human interleukin 18 Binding protein (rhiL-18BP).

In particular, the IL-18BP is the isoform a, b, ¢ or d of IL-18BP, particularly isoform a,
particularly isoform c, particularly isoform &, b, ¢ or d as shown in Figure 12 as SEQ ID NOs
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7, and SEQ ID NOs: 388-390, but especially isoform a of IL-18BP as shown in Figure 12 as
SEQ ID NO: 7, or isoform ¢ as shown in Figure 12 as SEQ ID NO: 388.

Also mixtures of the above isoforms may be used in the compostion of the invention, but
particularly a mixture of isoform a and isoform c.

Also comprised within the scope of the present invention is a mutein of IL18BP, a fragment,
a peptide, a functional derivative, a functional fragment, a fraction, a circularly permuted
derivative, a fused protein comprising IL-18BP,an isoform or a salt thereof.

In particular, the invention relates to an IL-18BP, which is a fused protein comprising all or
part of an IL-18BP, which is fused to all or part of an immunoglobulin, preferably to the
constant region of an immunoglobulin, and wherein the fused protein is still capable of
binding to IL-18. More specifically, the immunoglobulin may be of the IgG1 or IgG2 isotype,
for use in a composition according to any one of the preceding embodiments,.

In various embodiments, the IL-18 inhibitor of the invention, particularly the IL-18BP of the
invention as defined herein, or the composition comprising the IL-18 inhibitor of the
invention, particularly the IL-18BP of the invention as defined herein, is provided for use
according to any one of the preceding embodiments for treatment of an IL-18 associated
disease or disorder is one selected from the group consisting of chronic obstructive
pulmonary disease (COPD), transfusion-related lung injury, bronchopulmenary dysplasia
(BPD), acute respiratory distress syndrome (ARDS), Still's disease, particularly Adult Still's
disease or juvenile Still's disease, juvenile rheumatoid arthritis (JRA), juvenile idiopathic
arthriis (JIA), systemic onset juvenile idiopathic arthritis (SoJIA), systemic juvenile
idiopathic arthritis (sJIA), interstitial lung disease (ILD), macrophage activation syndrome
(MAS) including primary, secondary and recurrent MAS, hemophagocytic
lymphohistiocytosis (HLH), Familial (hereditary) hemophagocytic lymphaohistiocytosis
(FHLH) associated with gene defects in perforin, munc 13-4 and 18-2, synthaxin 11,
immune deficiencies such as Chédiak-Higashi syndrome {CHS), Griscelli syndrome (GS),
X-linked lymphoproliferative syndrome (XLP2), X-linked inhibitor of apoptosis protein
deficiency (XIAP) acquired hemophagocytic lymphohistiocytosis associated with infectious
conditions especially Herpes virus such as EBV and other pathogens , Cryopyrin-
Associated Periodic Syndromes (CAPS) including Familial Cold Auto-inflammatory
Syndrome (FCAS), Muckle Well Syndrome (MWS) and Neonatal Onset Multisystem
inflammatory Disease (NOMID], autoinflammatory syndrome associated with NLRC4
mutations, Giant Cell Arteritis (GCA), Pyogenic arthritis, pyoderma gangrenosum, and acne
(PAPA), geographic athrophy, sarcoidis, pulmonary sarcoidis, idiopathic pulmonary fibrosis,
cystic fibrosis, pulmonary arterial hypertension, asthma, bronchiectasis, heart failure,
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ischemic heart disease, amyotrophic lateral sclerosis {ALS), atherosclerosis, dry eye
disease (DED), keratitis, corneal ulcer and abrasion, corneal neovascularization,
pathological intraocular neovascularization, iritis, glaucoma, macular degeneration,
Sjogren’s syndrome, autcimmune uveitis, Behget's disease, conjunctivitis, allergic
conjunctivitis, dermatitis of eyelid, diabetes type 1, diabetes type 2, non-alcoholic fatty liver
disease (NAFLD), steato hepatitis, solid organ and hematologic stem cell transplantation,
ischemia reperfusion injury, familial Mediterranean fever (FMF), tumor necrosis factor
receptor 1-associated periodic syndromes (TRAPS), hyper-IgD syndromes (mevalonate
kinase gene mutation), gout, Schnitzler syndrome, Wegener's granulomatosis also called
granulormatosis with polyangitis (GPA), Hashimoto's thyroiditis, inflammatory bowel disease
(IBD) such as Crohn's disease, early onset inflammatory bowel disease (EOIBD), very
ECIBD (VEOIBD), infantile IBD, neonatal IBD, ulcerative colitis, immunoglobulin-4 (IgG4)-
related diseases, Blau syndrome (NOD-2 mutation) and stem cell therapies.

In one embodiment, the IL-18 inhibitor of the invention, particularly the IL-18BP of the
invention as defined herein, or the composition comprising the IL-18 inhibitor of the
invention, particularly the IL-18BP of the invention as defined herein, is provided, for use

in the treatment of pediatric autoinflammatory diseases or conditions, particularly a MAS-
like pediatric disease or condition.

In a specific embodiment, the MAS-like pediatric disease or condition to be treated with
the IL-18 inhibitor of the invention or the composition comprising said IL-18 inhibitor of
the invention, is an IL-18 associated, pediatric autoinflammatory disease or condition
with severe systemic inflammation.

In particular, the auloinflammatory disease of condition with severe systemic
inflammation is caused by NLRC4 mutation and/or is associated with XIAP deficiency,
particularly XIAP deficiency caused by mutation in XIAP/BIRC4.

The IL-18 inhibitor of the invention, particularly the IL-18BP of the invention as defined
herein, or the composition comprising the IL-18 inhibitor of the invention, particularly the
IL-18BP of the invention as defined herein may thus be used in the treatment of X-linked
lymphoproliferative syndrome 2 (XLP2) caused by mutations in XIAP/BIRC4 and/or in the
treatment of severe early onset hemophagocytic lymphohistiocytosis/MAS (HLH/MAS)
associated with a monogenic XIAP deficiency caused by mutations of XIAP/BIRC4.

In a specific embodiment, the IL-18 inhibitor of the invention, particularly the IL-18BP of
the invention as defined herein, or the composition comprising the IL-18 inhibitor of the

invention, particularly the IL-18BP of the invention as defined herein may be used in the
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treatment of enterocolitis, particularly of Crohn's-like enterocolitis, caused by or
associated with XIAP deficiency, particularly XIAP deficiency caused by mutation in
XIAP/BIRCA.

In a specific embodiment, the IL-18 inhibitor of the invention, particularly the IL-18BP of
the invention as defined herein, or the composition comprising the IL-18 inhibitor of the
invention, particularly the IL-18BP of the invention as defined herein may be used in the
treatment of the Early-onset inflammatory bowel disease (EOIBD), very EQIBD
{(VEOIBD), infantile IBD, neonatal 1BD, particularly in an age group below 5 years, with
different genetic defects such as mutations/variants in IL-10, XIAP, NCF2, MEFV, LRBA,
{L-10R, common variable immune deficiency (CVID), CD19, MSHS, and others, and with

poor response to conventional treatments.

In another specific embodiment, the IL-18 inhibitor of the invention, particularly the IL-
18BP of the invention as defined herein, or the composition comprising the IL-18 inhibitor
of the invention, particularly the IL-18BP of the invention as defined herein may be used
for reducing susceptibility to viral infections, particularly EBV and/or CMV infections, in
patients suffering from XIAP deficiency, particularly XIAP deficiency caused by mutation
in XIAP/BIRC4, before viral infection has occurred or after virus clearance through

treatment with an antiviral agent.

In various embodiments of the invention, the autcinflammatory disease or condition with
severe systemic inflammation as described herein is accompanied with high levels of IL-
18 and free IL-18.

In one embodiment of the invention, the IL-18 inhibitor of the invention, particularly the
IL-18BP of the invention as defined herein, or the composition comprising the IL-18
inhibitor of the invention, particularly the IL-18BP of the invention as defined herein is
used for the treatment of a subject suffering from a pediatric autoinflammatory disease or
condition, particularly a MAS-like pediatric disease or condition in the various
embodiments defined herein, that has previcusly been ireated with one or more
compounds selected from the group consisting of non-steroidal anti-inflammatory drugs
(NSAIDS), Prednisone; synthetic Disease-modifying anti-rheumatic drugs (sDMARDs),
immunosuppressors and biologic immunosuppressors, but has not shown a response to

the treatment or an incomplete response to the treatment.
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In another embodiment of the invention, the IL-18 inhibitor of the invention, particularly
the 1L-18BP of the invention as defined herein, or the composition comprising the IL-18
inhibitor of the invention, particularly the IL-18BP of the invention as defined herein is
used for the ftreatment of the early onset episodes of sterile arthritis, pycderma
gangrenosum and acne that are part of the PAPA syndrome.

In various embodiments of the invention, the {L-18 inhibitor for use in the treatment of
pediatric autoinflammatory diseases or conditions, particularly a MAS-like pediatric
disease or condition as described herein, is an IL-18BP or an active fragment or variant
thereof as defined herein and the composition comprises the IL-18BP or the active
fragment or variant thereof as defined herein. In a specific embodiment of the invention,
the composition comprising the IL-18BP or the active fragment or variant thereof as
defined herein, is substantially free of N- terminal and/or C-terminal deletion variants of
IL-18BP.

In another specific embodiment of the invention, the IL-18BP is & human IL-18BP,
particularly recombinant human interleukin 18 Binding protein (rhiL-18BP).

In particular, the IL-18BP is selected from isoforrn a, b, ¢ and d of human IL-18BP,
particularly isoform a, particularly isoform ¢, particularly isoform a, b, ¢ or d as shown in
Figure 12, but especially isoform a of IL-18BP as shown in Figure 12 as SEQ ID NO: 7, or
isoform c as shown in Figure 12 as SEQ ID NO: 389.

Also mixtures of the above isoforms may be used in the compostion of the invention, but
particularly a mixture of isoform a and iscform c.

Also comprised within the scope of the present invention is a mutein of IL18BP, a fragment,
a peptide, a functional derivative, a functional fragment, a fraction, a circularly permuted
derivative, a fused protein comprising IL-18BP,an isoform or a salt thereof.

In the various embodiments of the invention, the IL-18 inhibitor, particularly the IL-18BP
of the invention or the composition comprising said IL-18 inhibitor, particularly the IL-
18BP of the invention, is used for the treatment of a mammal, particularly a human.

In a specific embodiment, the IL-18BP of the invention or the compositicn comprising the IL-
18BP of the invention and particularly the IL-18BP or the composition comprising the IL-
18BP of the invention for use according to any one of the preceding embodiments is
administered to the subject to be treated in multiple doses/day, in multiple doses/week or in
multiple doses/month.
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In particular, the IL-18BP of the invention or the composition comprising the IL-18BP of the
invention is administered in two doses per week, three doses per week, four doses per
week.

In a specific embodiment of the invention, the IL-18BP of the invention or the composition
comprising the IL-18BP of the invention is administered every 24 h fo 48 h.

In a specific embodiment, a single dose or dosage unit comprises between 0.5 mg of 1L.-18
BP/kg body weight and 10 mg IL-18BP/kg body weight, particularly between 1 mg IL-
18BP/kg body weight and 8 mg IL-18BP/kg body weight, particularly between 2 mg IL-
18BP/kg body weight and 6 mg IL-18BP/kg body weight, particularly between 1 mg IL-
18BP/kg body weight and 5 'mg IL-18BP/kg body weight.

In one embodiment of the invention, human IL-18BP isoform a or a composition comprising
human IL-18BP isoform a is administered as a single dose of 1 mg IL-18 BP/kg body weight
every 48 h to a pediatric patient suffering from pediatric autoinflammatory diseases or
conditions, particularly a MAS-like pediatric disease or condition as described herein in the
various embodiments.

In a specific embodiment, the composition of the invention is for use according to any one of
the preceding embodiments for the treatment of Still's disease, particularly juvenile Still's
disease, but especially Adult onset Still's disease (AoSD).

In particular, the composition comprises IL-18BP and the subject to be treated has been
diagnosed to suffer from Still's disease, particularly based on the presence of at least two of
the major Yamaguchi criteria and, optionally, elevation of markers of inflammation.

Said at least two major Yamaguchi criteria are selected from the group consisting of

i. Temperature of >39°C for >1 wk

i. Leukocytosis >10,000/mm?® with >80% PMNs
iii.  Typical rash
iv.  Arthralgias >2 wk

In one embodiment, the subject to be treated with the composition of the invention and in
accordance with the any one of the previously disclosed administration schemes, had been
exposed to non-steroidal anti-inflammatory drugs (NSAIDS), andfor Prednisone and/or
synthetic Disease-modifying anti-rheumatic drugs (sDMARDs) without response to
treatment or with incomplete response to treatment.

In particular, said subject had been exposed to non-steroidal anti-inflammatory drugs
(NSAIDS), and/or Prednisone at a dose of at least 5mg/day for 21 month, and/or to
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synthetic Disease-modifying anti-rheumatic drugs (sDMARDs) at a dose of at least
10mg/day for = 3 months.

in a specific embodiment of the invention, said composition for use according to any one of
the preceding embodiments in the treatment of Still's disease, particularly juvenile Still's
disease, but especially Aduit onset Still's disease (AoDS), is substantially free of N- terminal
and/or C-terminal deletion variants of IL-18BP.

In various further embodiments of the invention, said deletion variants comprise deletions of
between 1 and 5 amino acid residues at the C-terminal end of the IL-18BP and/or betwesen
1 and 30 amino acid residues at the N-terminal end of the IL-18BP.

In particular, the proportion of the deletion variants in the composition according to the
invention is less than 30%, particularly less than 20%, particularly less than 15%,
particularly less than 10%, particularly less than 7.5%, particularly less than 5%, particularly
less than 2.5%, particularly less than 1%, particularly less than 0.5%, particularly less than
0.25%, particularly less than 0.1%.

In a further embodiment, the composition of the invention and particularly the composition
for use according to any one of the preceding embodiments in the treatment of Still's
disease, particularly juvenile Still's disease, but especially Adult onset Still's disease
{A0DS), comprises sodium chioride, and/or sodium hydroxide and/or sodium phosphate
buffer, particularly in a concentration of between 0.01 M and 0.1 M, particularly between
0.01 M and 0.05 M, but especially of 0.01 M.

In particular, said composition is formulated as a sterile solution for injection and comprises
sodium chioride, sodium hydroxide and a sodium phosphate buffer, particularly in a
concentration of 0.01 M.

In one embodiment, the composition according to the invention will be administered by s.c.
injection. In particular, the site of the s.c. injection is alternated, particularly the site of
injection is outside of the thighs and the various quadrants of the anterior abdominal wall.
The separate injections that constitute a single dosage of the composition of the invention is
particularly administered within the same body region but not at the exact same injection
site.

In one embodiment, the composition is brought to room temperature, particularly between
18 — 25°C, before administration.

In still another embodiment, the composition of the invention and particularly the
composition for use according to any one of the preceding embodiments in the treatment of
Siill's diseasse, particularly juvenile Still's disease, but especially Adult onset Still's disease
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(AcDS), is administered to the subject to be treated in multiple doses/day, in multiple
doses/week or in muliiple doses/month.

in particular, the composition is administered in two doses per week, three doses per week,
four doses per week.

In a specific embodiment, a single dose of the composition of the invention and particularly
the composition for use according to any one of the preceding embodiments comprises
between 10 mg and 600 mg IL-18BP.

In particular, the single dose comprises between 10 and 20 mg, between 20 and 40 mg,
between 40 and 80 mg, between 80 and 160 mg, between 160 mg and 320 mg or between
320 mg and 600 mg IL-18BP.

In another specific embodiment, the composition of the invention and particularly the
composition for use according to any one of the preceding embodiments, is administered to
the subject to be treated at least until the treated subject shows a therapeutic response.

Said therapeutic response is particularly characterized by

{a) normalization of body temperature (normal range between 36.3 and 37.4°C
measured in the armpit}, in the absence of secondary medication, such as
NSAIDs, 24h prior to measurement;

(b) improvement in joint swelling and tenderness (= 20%) and,

{c) decrease of C-reactive Protein (CRP) = 70% or normalization of CRP and ferritin
to reference values.

In one embodiment of the invention, the composition for use according to any one of the
preceding embodiments for the treatment of Still's disease, particularly juvenile Still's
disease, but especially Adult onset Still's disease (AoSD) comprises an antibody of the
invention as disclosed herein in the various embodiments.

in one embodiment, the invention relates to the composition of the invention for use
according to any one of the preceding embodiments, wherein the level of free IL-18 in the
body fluids has been determined to be =5 pg/mL and, particularly, up to 100 pg/mL,
particularly between 6 pg/mL and 50 pg/mL, particularly between 8 pg/mL and 35 pg/mL, as
compared to <4 pg/mL in the healthy control.

in one embodiment, the present invention provides the composition of the invention for use
according to any one of the preceding embodiments, wherein said IL-18 associated disease
or disorder is an IL-18 induced systemic manifestation of inflammation and associated
comorbidities selected from the group consisting of emphysema, tissue inflammation, tissue
destruction, lung resection, disappearance of the vasculature, apoptosis of endothelial cells,
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mucus metaplasia, cardiac hypertrophy, decrease of VEGF in the lung tissue, pulmonary
vessel loss, vessel muscularization, vascular remodeling, collagen deposition, aberrant
elastin layers in the lung, fibrotic airway remodeling, airspace enlargement, chronic
remodeling of the airways and pulmonary vessels and decreased pulmonary function.

In one embodiment, the composition of the invention is provided for use according fo any
one of the preceding embodiments, for the freatment of an IL-18 associated disease or
disorder, which is part of the Chronic Obstructive pulmonary disease (COPD) syndrome
induced by smoking, second-hand smoke exposure, air contaminants in general and is
characterized by the presence of poorly reversible airflow limitation.

In particular, the iL-18 associated disease or disorder is associated with the multi-
components of the heterogeneous COPD disease, and COPD exacerbations induced by
viral or bacterial infection.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of chronic obstructive pulmonary disease
(COPD), acute respiratory distress syndrome (ARDS), heart disease, amyotrophic lateral
sclerosis (ALS),, dry eye disease and/or diabetes type 1 and/or type 2.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of chronic obstructive pulmonary disease
(COPD).

The present invention also provides the composition as disclosed in any one of the

preceding embodiments, for use in the treatment of heart disease.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of dry eye disease.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of amyotrophic lateral sclerosis (ALS),

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of diabetes type 1 and/or diabetes type 2.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of Still's disease.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of Adult Still's disease
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The present invenfion also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of juvenile Still’'s disease.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of juvenile rheumatoid arthritis (JRA).

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of juvenile idiopathic arthritis (JIA).

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of systemic juvenile onset idiopathic
arthritis {SoJIA).

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of systemic juvenile idiopathic arthritis
(sJIA).

The present invention alse provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of interstitial lung disease (ILD).

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of macrophage activation syndrome
(MAS).

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of hemophagocytic lymphohistiocytosis
(HLH).

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of Familial (hereditary) hemophagocytic
lymphohistiocytosis (FHLH) associated with gene defects in perforin, munc 13-4.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of synthaxin 11.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of immune deficiencies.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of Chédiak-Higashi syndrome (CHS).

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of Griscelli syndrome (GS).
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The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of X-linked lymphoproliferative syndrome
(XLP).

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of acquired hemophagocytic
lymphohistiocytosis associated with infectious conditions, particularly with Herpes virus,
particularly with EBV.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of Cryopyrin-Associated Periodic
Syndromes (CAPS).

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of Familial Cold Auto-inflammatory
Syndrome (FCAS).

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of Muckle Well Syndrome (MWS).

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of Neonatal Onset Multisystem
Inflammatory Disease (NOMID).

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of autoinflammatory syndrome associated
with NLRC4 mutations.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of Giant Cell Arteritis (GCA).

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of geographic athrophy.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of sarcoidis, pulmonary sarcoidis.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of transfusion-related lung injury.

The present invention also provides the composition as disclosed in any one of the

preceding embodiments, for use in the treatment of bronchopulmonary dysplasia (BPD).



WO 2016/139297 PCT/EP2016/054524

33

The present invention also provides the composition as disclosed in any one

of the

preceding embodiments, for use in the treatment of acute respiratory distress syndrome

(ARDS).

The present invention also provides the composition as disclosed in any one
preceding embodiments, for use in the treatment of interstitial lung disease (ILD).

The present invention also provides the composition as disclosed in any one
preceding embodiments, for use in the treatment of idiopathic pulmonary fibrosis.

The present invention also provides the composition as disclosed in any one
preceding embodiments, for use in the treatment of cystic fibrosis.

The present invention also provides the composition as disclosed in any one
preceding embodiments, for use in the treatment of pulmonary arterial hypertension

The present invention also provides the composition as disclosed in any one
preceding embodiments, for use in the treatment of asthma.

The present invention aiso provides the composition as disclosed in any one
preceding embodiments, for use in the treatment of bronchiectasis.

The present invention also provides the composition as disclosed in any one
preceding embodiments, for use in the treatment of heart failure.

The present invention also provides the composition as disclosed in any one
preceding embodiments, for use in the treatment of ischemic heart disease.

The present invention also provides the composition as disclosed in any one
preceding embodiments, for use in the treatment of atherosclerosis.

The present invention also provides the composition as disciosed in any one
preceding embodiments, for use in the treatment of amyotrophic lateral sclerosis

The present invention also provides the composition as disclosed in any one
preceding embodiments, for use in the treatment of dry eye disease

The present invention also provides the composition as disclosed in any one
preceding embodiments, for use in the treatment of keratitis.

The present invention also provides the composition as disclosed in any one
preceding embaodiments, for use in the treatment of corneal ulcer and abrasion.

The present invention also provides the composition as disclosed in any one

preceding embodiments, for use in the treatment of corneal neovascularization.
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The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the f{reatment of pathological intraocular
neovascularization.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of iritis.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of glaucoma.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of macular degeneration.

The present invention also provides the composition as disclosed in any one of the

preceding embodiments, for use in the treatment of Sjégren’s syndrome.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treaiment of autoimmune uveitis.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of Behget’s disease.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of conjunctivitis, particularly allergic
conjunctivitis.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of dermatitis of eyelid.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of non-alcoholic fatty liver disease
(NAFLD).

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of steato hepatitis.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the ftreatment of solid organ and hematologic
transplantation.

The present invention alsoc provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of ischemia reperfusion injury.
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The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of familial Mediterranean fever.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of tumor necrosis factor receptor 1-
associated periodic syndromes.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of cryopyrin-associated periodic fever
syndromes.

The present invention also provides the composition as disclosed in any one of the
preceding embodimenits, for use in the treatment of hyper-igD syndromes.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of gout.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of Schnitzler syndrome.

The present invention also provides the composition as disclosed in any one of the

preceding embodiments, for use in the treatment of Wegener’s granulomatosis.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of Hashimoto’s thyroiditis.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of Crohn’s disease.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the treatment of ulcerative colitis.

The present invention also provides the composition as disclosed in any one of the
preceding embodiments, for use in the freatment of immunogiobulin-4 (lgG4)-related
diseases.

The present invention alsc provides the composition as disclosed in any one of the

preceding embodiments, for use in the treatment of stem cell therapies.

Treatment of any of the IL-18 associated disease or disorder according to any one of the
preceding embodiments with the IL-18 inhibitor of the invention, particularly the IL-18BP of
the invention as defined herein, or the composition comprising the 1L-18 inhibitor of the
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invention, particularly the IL-18BP of the invention as defined herein, comprises prevention,
halting, alleviation or reversion of symptoms associated with said disease or disorder.

In various further embodiment, the invention relates to the IL-18 inhibitor of the invention,
particularly the IL-18BP of the invention as defined herein, or the composition comprising
the IL-18 inhibitor of the invention, particularly the IL-18BP of the invention as defined
herein, for use according to any one of the preceding embodiments, wherein

e increased expression of IFNy, IL-13 or IL-17A is modified, particularly inhibited,
compared to untreated subjects suffering from said disease or disorder; and/or

» Dbinding of free IL-18 by the IL-18BP compensates the IL-18/IL-18BP imbalance by
trapping and neutralizing the excess of free IL-18 in tissue and circulation; and/or

e the IL-18BP inhibits infiltration of neutrophils into the lung, particularly through
mitigation of G-CSF release in the lung airways; and/or

= |L-18 binding is restricted or inhibited, particularly binding of free IL-18 to IL-18R, but
especially free IL-18 binding to IL-18Ra; and/or

¢ the IL-18BP reduces binding of IL-18 to IL-18 receptor, particularly binding to IL-18Ra
by at least 5%, particularly by at least 10%, particularly by at least 15%, particularly by
at least 20%, particularly by at least 25%, particularly by at least 30%, particularly by
at least 40%, particularly by at least 45%, particularly by at least 50%, particularly by
at least 55%, particularly by at least 60%, particularly by at least 65%, particularly by
at least 70, particularly by at least 75, particularly by at least 80, particularly by at least
85%, particularly by at least 90%, patrticularly by at least 95%, particularly by 100%;
and/or

e the IL-18BP neutralizes free IL-18 by restricting or preventing IL-18 binding to IL-18
receptor (IL-18R), especially free 1L-18 binding to IL-18Ra.

In various embodiments, the present invention provides new opportunities for treating
pediatric autoinflammatory diseases with severe systemic inflammation (in the following
named: MAS-like pediatric conditions) andfor the symptoms associated therewith, by
combining a frue quantification of free IL-18 in the body fluids of the patient to be treated
with therapeutic targeting of 1L-18 with IL-18 binding protein (IL-18BP) or antibodies, which
specifically bind free IL-18.

In particular, the present invention provides in one embodiment, an IL-18 inhibitor,
particularly 1L-18BP or an active fragment or variant thereof as defined herein, or a
composition comprising said IL-18 inhibitor, particularly IL-18BP or an active fragment or
variant thereof as defined herein, for use in the treatment of pediatric autoinflammatory
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diseases or conditions, particularly for use in the treatment of MAS-like pediatric diseases or
conditions and/or the symptoms associated therewith, in a patient suffering from such a
disease or disorder.

In particular, said patient is a mammal, particularly a human.

In a specific embodiment of the invention, the MAS-like pediatric disease or condition is an
IL-18 associated, pediatric autoinflammatory disease of condition with severe systemic
inflammation.

In particular, an IL-18 inhibitor, particularly IL-18BP or an active fragment or variant thereof
as defined herein, or a composition comprising said I1L-18 inhibitor, particularly IL-18BP or
an active fragment or variant thereof as defined herein, is provided herein for use in the
treatment of a pediatric autoinflammatory disease of condition with severe systemic
inflammation which is caused by NLRC4 mutations and/or the symptoms associated
therewith.

NLRC4 mutations may result in increased NLRC4-inflammasome activation and NLRC4-
mediated macrophage activation syndrome (MAS). A clear aspect of the disease is the high
level of IL-18 and also of other cylokines. Clinically the condition is characterized by
recurrent episodes of fever, malaise, splenomegaly, vomiting, loose stools with small bowel
and colon involvement.

In another specific embodiment, the invention provides an 1L-18 inhibitor, particularly IL-
18BP or an active fragment or variant thereof as defined herein, or a composition
comprising said IL-18 inhibitor, particularly the IL-18BP or an active fragment or variant
thereof as defined herein, for use in the treatment of a pediatric autoinflammatory disease of
condition with severe systemic inflammation which is caused by XIAP deficiency.

in particular, the invention provides an IL-18 inhibitor, particularly IL-18BP or an active
fragment or variant thereof as defined herein, or a composition comprising said IL-18
inhibitor, particularly the IL-18BP or an. active fragment or variant thereof as defined herein,
for use in the treatment of X-linked lymphoproliferative syndrome 2 (XLP2) caused by
mutations in XIAP/BIRC4.

Mutations in XIAP may lead to XIAP deficiency.

XIAP deficiency is a pediatric disease that appears in males, and that can manifest very
early in life. The most frequent clinical manifestations are HLH (54%), recurrent
splenomegaly (57%) and Inflammatory Bowel Disease (IBD, 26%).
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XIAP is a potent negative regulator of the NLRP3 in mice and probably in humans, and also
of the NLRC4 inflammasome. The NLRC4 hyperactivation results in constitutive production
of IL-18 by myeloid cells.

The loss-of function mutations in XIAP deficiencies and the different disease phenotypes
are only partially explained.

One of these phenotypes observed in XIAP deficient patients is enhanced susceptability to
viral infections (EBV, CMV). It was hypothesized that XIAP may be necessary for the
survival of virus-specific T cells.

It was further found that XIAP deficiency also enhances susceptibility to HLH.

Patients showing a XIAP deficiency commonly develop hemophagocytic
lymphohistiocytosis (HLH) that is frequently recurrent. Patients with HLH have fever,
cylopenia, hepatosplenomegaly, liver dysfunction, coagulation abnormalities and
hemophagocytosis.

In contrast to FHL and XLP-1, HLH triggered by EBV in XIAP deficiency is not associated
with defects in the cytotoxicity responses of NK and CD8+ T cells, which are apparently
normal.

In addition, patients suffering from XIAP deficiency frequently show a very severe
enterocolitis. It has been reported that approximately 20% of the patients with XIAP
deficiency suffer from Crohn's-like intractable enterocolitis with a poor response to
corticosteroids, immunosuppressive agents, and anti-TNF agents.

A potential molecular explanation for the relation of XIAP deficiency with Crohn's-like
disease is based on the fact that NOD-induced NF-kB activation depends on XIAP via an
indirect interaction between the BIR2 domain of XIAP and the NOD1/2-interacting protein
RIP2. In fact, XIAP contributes to the signal fransduction of NOD1/2 by its ability to promote
ubiquitylation of the receptor-interacting protein kinase 2 (RIPK2), as inducer of NF-kB
activation.

Therefore a defect on XIAP expression results in a defect of the NOD1/2 signaling, leading
to an insufficient activation of NF-kB. Incomplete activation of NF-kB is thought to be
associated with CD-like conditions due fo the impaired secretion of antibacterial responses
in the intestine.

More recently, the role of XIAP in innate immunity was extended by the finding that XIAP is
involved in the function of Dectin-1, a pattern recognition receptor implicated in the control
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of fungal infections. In this model, XIAP was shown to be necessary for NF-kB and MAPK
activation, cytokine production and phagocytosis, following Dectin-1 activation by its
ligands.

in another embodiment, the 1L-18 inhibitor of the invention, particularly the IL-18BP or an
active fragment or variant thereof as defined herein, or a composition comprising said iL-18
inhibitor, particularly the IL~18BP or an active fragment or variant thereof as defined herein,
is provided herein for use in the treatment of the Early-onset inflammatory bowel disease
(EOIBD), particularly in an age group as defined herein.

Proposing an age group between infantile IBD and Ala EQIBD makes sense when taking
into account that the age of onset is often older than 2 years in multiple relevant subgroups
of patients with monogenic IBD (such as those with XIAP deficiency, chronic granulomatous
disease [CGD], or other neutrophil defects). On the other hand, from the age of 7 years,
there is a substantial rise in the frequency of patients with a diagnosis of conventional
polygenic IBD, particularly CD. This leads to a relative enrichment of monogenic IBD in
those with age of onset younger than 6 years.

IBD location, progression and response to therapy have age-related characteristics. Age of
onset can provide information on the type of IBD and its associated gene fraits:

1} Patients with IL-10 signaling defects have a very early onset of the disease that usually
happens during the first months of life.

2) Pediatric onset IBD is a term reserved for patients with disease initiation prior to 17 y of
age.

3) Further subgrouping of the pediatric population has denominated early-onset IBD
(EOIBD) patients with a start of the disease priorto 10y

4) Very early-onset IBD (VEOIBD) for patient younger than 6 y.

Very early onset inflammatory bowel disease (VEQIBD), IBD diagnosed < 5 y of age,
frequently presents with a different and more severe phenotype than older-onset IBD.

5) Infantile IBD for patients younger than 2 y at start of the disease.
6) Neonatal IBD

VEQIBD has an estimated incidence of 4.37/100000children and a prevalence of
14/100000.
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Most cases of IBD with onset after 7-10 years are associated with a polygenic contribution
toward genetic susceptibility.

The disorders that are referred to as monogenic IBD tend to appear at earlier ages. The
data suggest that the fraction of monogenic disorders with IBD-like presentation among all
patients with IBD correlates inversely with the age of onset.

The underlying mechanisms of Early-onset inflammatory bowel disease (EOIBD) are
different genetic defects such as mutations/variants in /L-10, XIAP, NCF2, MEFV, LRBA, IL-
10R, common variable immune deficiency (CVID), CD19, MSHS, and others, and with poor

response to conventional treatiments.

The most frequent underlying mechanisms of VEOIBD are monogenic conditions impairing
the IL-10 signaling (IL-10, IL-10Ra, IL-10Rb}, and XIAP deficiencies due to loss of function
mutations. As mentioned above XIAP deficiency is associated with high levels of IL-18 in
serum and probably in the intestinal compartment.

As these enfities are useful refractory to first line immunosuppressors and even fo biologic,
such as anti-TNF, treatment to stabilize the disease is an unmet medical need.

Accordingly, the present invention provides options for the treatment of the above
conditions and/or the symptoms associated therewith.

In one embodiment, the invention relates to the antibody of the invention, particularly to a
composition comprising the antibody according to the invention, for use in the treatment of
an |IL-18 associated disease or disorder in a subject suffering from such a disease.

In one embodiment, the invention relates to a method of determining the amount of free IL-
18 in a sample or in situ comprising detecting the specific binding of an IL-18BP or of the
antibody of the invention as defined herein to free IL-18 protein in the sample or in situ
which includes the steps of:

a) bringing a sample or a specific body part or body area suspected to contain
free IL-18 into contact with an IL-18BP or the antibody of the invention as
defined herein, which specifically binds to free 1L-18, but not to IL-18 bound
in a complex and functions as the capturing molecule for free IL-18;

b) aliowing the IL-18BP or the antibody to bind to free IL-18;

c) detecting the binding of IL-18 to the IL-18BP or the antibody and determining
the amount of free IL-18 in the sample.
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In one embodiment, the invention relates to a method of diagnosing an IL-18 associated
disease or disorder, particularly an IL-18 associated disease or disorder as defined herein in
a patient comprising detecting the specific binding of an IL-18BP or of the antibody of the
invention as defined herein to free IL-18 protein in @ sample or in sifu which includes the

steps of:

a)

b)

d)

bringing a sample or a specific body part or body area suspected to contain
free IL-18 into contact with an IL-18BP or the antibody of the invention as
defined herein, which specifically binds to free 1L-18, but not to IL-18 bound
in a complex and functions as the capturing molecule for free IL-18;

allowing the IL-18BP or the antibody to bind to free 1L-18;

detecting the binding of IL-18 to the IL-18BP or the antibody and determining
the amount of free IL-18 in the sample;

comparing the amount of free IL-18 in the sample of the subject suffering
from the diseases or disorder as defined in any one of the preceding
embodiments to the amount in the sample of a healthy subject.

In one embodiment, the invention relates to a method for diagnosing a predisposition to an
IL-18 associated disease or disorder, particularly an IL-18 associated disease or disorder as
defined in any one of the preceding embodiments in a patient comprising detecting the
specific binding of an IL-18BP or of the antibody of the invention as defined herein to free
IL-18 protein in a sample or in situ which includes the steps of:

a)

b)

c)

d)

bringing a sample or a specific body part or body area suspected to contain
free 1L-18 into contact with an IL-18BP or the antibody of the invention as
defined herein, which specifically binds to free IL-18, but not to IL-18 bound
in a complex and functions as the capturing molecule for free IL-18;

allowing the IL-18BP or the antibody to bind to free IL-18;

detecting the binding of iL-18 to the IL-18BP or the antibody and determining
the amount of free IL-18 in the sample;

comparing the amount of free IL-18 in the sample of the patient suffering
from the diseases or disorder as defined in any one of the preceding
embodiments to the amount in the sample of a healthy patient;

wherein an increase in the amount of said free-IL-18 in the sample compared to a

normal control value obtained from a healthy patient indicates that said patient is

suffering from or is at risk of developing a disease or disorder as defined in any one of

the preceding embodiments.
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In one embodiment, the invention relates to a method for monitoring minimal residual
disease in a patient following treatment with the composition as defined in any one of the
preceding embodiments, wherein said method comprises:

a)

b)

d)

bringing a sample or a specific body part or body area suspected to contain
free IL-18 into contact with an IL-18BP or the antibody of the invention as
defined herein, which specifically binds to free {L-18, but not to IL-18 bound
in a complex and functions as the capturing molecule for free IL-18;

allowing the IL-18BP or the antibody to bind to free 1L-18;

detecting the binding of IL-18 to the IL-18BP or the antibody and determining
the amount of free IL-18 in the sample;

comparing the amount of free IL-18 in the sample of the patient suffering
from the diseases or disorder as defined in any one of the preceding
embodiments to the amount in the sample of a healthy patient;

wherein an increase in the amount of said free-IL-18 in the sample compared to a
normal control value obtained from a healthy patient indicates that said patient is still

suffering from a minimal residual disease.

In one embodiment, the invention relates to a method for predicting responsiveness of a
patient to a treatment with the composition as defined in any one of the preceding
embodiments, wherein said method comprises:

a)

b)

d)

bringing a sample or a specific body part or body area suspected to contain
free IL-18 into contact with an IL-18BP or the antibody of the invention as
defined herein, which specifically binds to free IL-18, but not to IL-18 bound
in a complex and functions as the capturing molecule for free IL-18;

allowing the IL-18BP or the antibody to bind to free IL-18;

detecting the binding of IL-18 to the IL-18BP or the antibody and determining
the amount of free IL-18 in the sample;

comparing the amount of free IL-18 in the sample of the patient suffering
from the diseases or disorder as defined in any one of the preceding
embodiments to the amount in the sample of a healthy patient;

wherein a decrease in the amount of said free-IL-18 in the sample indicates that said
patient has a high potential of being responsive to the freatment.

In one embodiment, the invention relates to the method of any one of the preceding
embodiments, wherein the IL-18BP is the isoform a, b, ¢ or d of IL-18BP, particularly
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isoform a, particularly isoform c, particularly isoform &, b, ¢ or d as shown in SEQ ID NOs 7,
and 388-390, but especially the isoform a of IL-18BP as shown in SEQ ID NO: 7 or the
isaform ¢ as shown in SEQ 1D NO 389.

Also mixtures of the above isoforms may be used, but particularly a mixture of isoform a
and isoform c.

In one embodiment, the invention relates to the method of any one of the preceding
embodiments comprising the additional step of using in step a) an IL-18BP specific binding
molecule, which binds to a different site of IL-18BP than the capturing molecule, particularly
wherein one of said molecules binds to the 1L-18 binding site of IL-18BP,

In one embodiment, the invention relates to the method of any one of the preceding
embodiments comprising the additional step of determining in the sample the presence of
free IL-18BP by using in step a) an IL-18BP specific capturing molecule and an IL-18BP
specific detection molecule, which binds to a different site of IL-18BP than the capturing
molecule, particularly, wherein one of said IL-18BP specific molecules binds to the IL-18
binding site of IL-18BP, by determining in step ¢) the amount of free and total IL-18 and of
free and total IL-18BP bound to the capturing molecule in the sample; and by comparing in
step d) the amount of free and/or total IL-18 and free and/or total IL-18BP in the sample of
the patient suffering from the diseases or disorder as defined in any one of the preceding
embodiments to the amount in the sample of a healthy patient.

In one embodiment, said capturing molecule is
a. the IL-18BP
b. the IL-18 specific antibody of the invention as defined herein.

In one embodiment, the invention relates to the method according to any one of the
preceding embodiments, wherein said sample is selected from the group consisting of
broncho-alveolar lavage fluid (BALF) circulation fluids, secretion fluids, biopsy, and
homogenized tissue, particularly serum, urine, tear, saliva, bile, sweat, exhalation or
expiration, sputum, bronchoalveolar fluid, sebum, cellular, gland, mucosa or tissue
secretion.

in one embodiment, the invention relates to the method of any one of the preceding
embodiments, wherein the amount of free IL-18 in isolated serum of a subject, particularly a
human, suffering from said disease are 25 pg/mL and, particularly, up to 10000 pg/mL,
whereas the amount of free IL-18 in serum of healthy subject, particularly a heaithy human
is <4 pg/mL.
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The invention further relates to a diagnostic kit for detecting free 1L-18, comprising the the
antibody of the invention as defined herein as the capturing molecule, and a second IL-18
specific binding molecule as the detection molecule and, optionally, a second [L-18 specific
capturing molecule, wherein the detection molecule binds to different sites of IL-18 than the
capturing molecule.

The IL-18BP for use a method for detecting and quantifying free iL-18 in a probe or sample
according to any one of the preceding embodiments, is human IL-18BP, particularly
recombinant human interleukin 18 Binding protein (rhiL-18BP).

In particular, the IL-18BP is the isoform a, b, ¢ or d of [L-18BP, particularly isoform a,
particularly isoform ¢, particularly isoform a, b, ¢ or d as shown in SEQ ID NOs 7, and 388-
390, but especially the isoform a of IL-18BP as shown in SEQ ID NO: 7 or the isoform ¢ as
shown in SEQ ID NO 389,

Also mixtures of the above isoforms may be used in the composition of the invention, but
particularly a mixture of isoform a and isoform c.

Also comprised within the scope of the present invention is a mutein of IL18BP, a fragment,
a peptide, a functional derivative, a functional fragment, a fraction, a circularly permuted
derivative, a fused protein comprising IL-18BP,an isoform or a salt thereof.

In one embodiment of the invention recombinant human interleukin 18 Binding protein {rhilL-
18BP) is used which is substantially free of N- terminal and/or C-terminal deletion variants
of IL-18BP.

in various further embodiments of the invention, said deletion variants comprise deletions of
between 1 and 5 amino acid residues at the C-terminal end of the IL-18BP and/or between
1 and 30 amino acid residues at the N-terminal end of the 1L-18BP.

In particular, the proportion of the deletion variants in the IL-18BP preparation used in a
method for detecting and quantifying free 1L-18 in a probe or sample according to any one
of the preceding embodiments, is less than 30%, particularly less than 20%, particularly less
than 15%, particularly less than 10%, particularly less than 7.5%, particularly less than 5%,
particularly less than 2.5%, particularly less than 1%, particularly less than 0.5%, particularly
less than 0.25%, particularly less than 0.1%.

For determining the presence or absence of free IL-18 in a sample according to the method
described herein in the various embodiments, any immunoassay format known to those of
ordinary skill in the art. may be used such as, for example, assay formats which utilize
indirect detection methods using secondary reagents for detection, In particular, ELISA's
and immunoprecipitation and agglutination assays may be used. A detailed description of
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these assays is, for example, given in Harlow and Lane, Antibodies: A Laboratory Manual
(Cold Spring Harbor Laboratory, New York 1988 555-612, W(096/13590 to Maertens and
Stuyver, Zrein et al. (1998) and WO96/29605.

The sample may be a non-diluted or diluted biological fluid, such as, without being restricted
thereto, serum, urine, tear, saliva, bile, sweat, exhalation or expiration, sputum,
bronchoalveolar fluid, sebum, cellular, gland, mucosa or tissue secretion, biopsy,
homogenized tissue.

For in situ diagnosis, the IL-18BP or the antibody of the invention or any active and
functional part thereof may be administered to the organism to be diagnosed by methods
known in the art such as, for example, intravenous, intranasal, intraperitoneal, intracerebral,
intraarterial injection such that a specific binding between an antibody according to the
invention with an eptitopic region on the amyloid protein may occur. The antibody/antigen
complex may conveniently be detected through a label attached to the antibody or a
functional fragment thereof or any other art-known method of detection.

in another aspect of the invention, detection of free IL-18 described herein may be
accomplished by an immunoassay procedure. The immunoassay typically includes
contacting a test sample with an antibody or the IL-18BP of the invention as described
herein in the various embodiments that specifically binds to free IL-18, and detecting the
presence of the the IL-18BP/free IL-18 complex or the antibody/free IL-18 complex in the
sample. The immunoassay procedure may be selected from a wide variety of immunoassay
procedures known to those skilled in the art such as, for example, competitive or non-
competitive enzyme-based immunoassays, enzyme-linked immunosorbent assays (ELISA),
radicimmunoassay {RIA), and Western blots, etc. Further, multiplex assays may be used,
including arrays, wherein IL-18BP or antibodies of the invention are placed on a support,
such as a glass bead or plate, and reacted or otherwise contacted with the test sample.

Antibodies used in these assays may be monoclonal or polycional, and may be of any type
such as IgG, IgM, IgA, IgD and IgE. Antibodies may be produced by immunizing animals
such as rais, mice, and rabbits. The antigen used for immunization may be isolated from the
samples or synthesized by recombinant protein technology. Methods of producing
antibodies and of performing antibody-based assays are well-known to the skilled artisan
and are described, for example, more thoroughly in Antibodies: A Laboratory Manual (1988)
by Hariow & Lane; Immunoassays: A Practical Approach, Cxford University Press, Gosling,
J. P. {ed.) (2001} and/or Current Protocols in Molecular Biology (Ausubel et al.) which is
regularly and periodically updated.
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Various chemical or biochemical derivatives of the IL-18BP or antibodies or antibody
fragments of the present invention can be produced using known methods. One type of
derivative which is diagnostically useful as an immunoconjugate comprising an IL-18BP or
an antibody molecule of the invention, or an antigen-binding fragment thereof, to which is
conjugated a detectable label. However, in many embodiments, the IL-18BP or the antibody
is not labeled but in the course of an assay, it becomes indirectly labeled by binding to or
being bound by another molecule that is labeled. The invention encompasses molecular
complexes comprising an IL-18BP or an antibody molecule of the invention and a label.

Examples of detectable substances include various enzymes, prosthetic groups, fluorescent
materials, luminescent materials, bioluminescent materials, and radioactive materials.
Examples of suitable enzymes include horseradish peroxidase, alkaline phosphatase,
B-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group complexes
include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials
include  umbelliferones, fluoresceins, fluorescein  isothiocyanate, rhodamines,
dichlorotriazinylamine fluorescein, dansyl chloride, phycoerythrins, Alexa Fluor 647, Alexa
Fluor 680, DilCy(3), Rhodamine Red-X, Alexa Fiuor 660, Alexa Fluor 546, Texas Red,
YOYO-1 + DNA, tetramethylrhodamine, Alexa Fluor 594, BODIPY FL, Alexa Fluor 488,
Fluorescein, BODIPY TR, BODIPY TMR, carboxy SNARF-1, FM 1-43, Fura-2, Indo-1,
Cascade Blue, NBD, DAPI, Alexa Fluor 350, aminomethylcoumarin, Lucifer vellow,
Propidium iodide, or dansylamide; an example of a luminescent material includes luminol;
examples of bicluminescent materials include green fluorescent proteins, modified green
fluorescent proteins, luciferase, luciferin, and aequorin, and examples of suitable radioactive

material include 1251, 131}, 355 or 3H.

The immunoassays will typically comprise incubating a sample, such as a biclogical fluid, a
tissue extract, freshly harvested cells, or lysates of cells, in the presence of a detectably
labeled IL-18BP or an antibody according to the invnetion or peptide fragments thereof, and
detecting the bound IL-18BP or antibody by any of a number of techniques well-known in
the art. One way of measuring the level of free IL-18 with the IL-18BP or antibody antibody
of the present invention is by enzyme immunoassay (EIA) such as an enzyme-linked
immunosorbent assay (ELISA) (Voller, A. et al., J. Clin. Pathol. 31:507-520 (1978); Butler,
J.E., Meth. Enzymol. 73:482-523 (1981); Maggio, E. (ed.), Enzyme immunoassay, CRC
Press, Boca Raton, FL, 1980). The enzyme, either conjugated to the IL-18BP or the
antibody of the invention or to a binding partner for the IL-18BP or the antibody, when later
exposed to an appropriate substrate, will react with the substrate in such a manner as to
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produce a chemical moisty which can be detected, for example, by spectrophotometric, or
fluorimetric means.

In a specific embodiment of the invention, the IL-18BP used in any of the above formats, but
particularly in an ELISA format is IL-18BP isoform a, b, c or d, or a derivate thereof,
particularly isoform a, particularly isoform ¢, or a derivate thereof, particularly isoform a, b, ¢
or d as shown in SEQ ID NOs 7, and 388-390, but especially the isoform a of IL-18BP as
shown in SEQ 1D NO: 7 or the isoform ¢ as shown in SEQ ID NO 388.

Also mixtures of the above isoforms may be used in the composition of the invention, but
particularly a mixture of isoform a and isoform ¢.

The biological sample may be brought in contact with and immobilized onto a solid phase
support or carrier such as nitrocellulose, or other solid support which is capable of
immobilizing cells, cell particles or soluble proteins. The support may then be washed with
suitable buffers followed by treatment with the detectably labeled IL-18BP or antibody of the
invention. The solid phase support may then be washed with the buffer a second time to
remove unbound IL-18BP or antibody. The amount of bound label on solid support may
then be detected by conventional means. A well known example of such a technigue is
Western blotting.

in various embodiments, the present invention provides compositions comprising labeled IL-
18BP or labelled antibodies according to the invention as described herein.

In still another embodiment, the invention relates to a method for treating an IL-18
associated disease or disorder in a subject a defined herein, wherein said method
comprises

a. quantifying the amount of free IL-18 in the body fluids of said subject using
the method according to the invention and as described herein in the various
embodiments;

b. administering to a subject having been guantified to have abnormal levels of
free IL-18 in the body fluids, which exceed the level of free IL-18 in body
fluids of a healthy control subject by 5%, 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, 100%, or more than 100%, a therapeutically or
prophylactically effeciive amount of the composition as defined in any one of
embodiments 1-37 and 41, particularly by systemic, infranasal, buccal, oral,
transmucosal, intratracheal, intravenous, subcutaneous, intraurinary tract,
intravaginal, sublingual, intrabronchial, intrapulmonary, ftransdermal or
intramuscular administration, in particular broncho-pulmonary administration.
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The compositions of the invention may comprise additional medicinal agents,
pharmaceutical agents, carriers, buffers, dispersing agents, diluents, co-therapeutic agents
such as anti-inflammatory, bronchodilatory, antihistamine, decongestant or anti-tussive drug
substances and the like depending on the intended use and application

In one embodiment of the present invention, the pharmaceutical composition of the
invention and as disclosed herein in the various embodiments is administered
prophylactically.

In another embodiment of the present invention, the pharmaceutical composition of the
invention and as disclosed herein in the various embodiments is administered
therapeutically.

in one embodiment of the present invention, the pharmaceutical composition of the
invention and as disclosed herein in the various embodiments is administered to a subject
suffering from IL-18 associated disease or disorder, or having a predisposition to develop
such a disease or disorder by systemic, intranasal, intraocular, intravitral, eye drops, buccal,
oral, tfransmucosal, intratracheal, intravenous, subcutaneous, intraurinary tract, intrarectal,
intravaginal, sublingual, intrabronchial, intrapulmonary, transdermal or intramuscular
administration. In particular, the pharmaceutical composition of the invention and as
disclosed herein in the various embodiments is administered by broncho-pulmonary
administration.

The pharmaceutical composition of the invention and as disclosed herein in the various
embodiments may be provided as a liquid, liquid spray, microspheres, semisolid, gel, or
powder for fransmucosal administration, e.g. intranasal, buccal, oral transmucosal,
intratracheal, intraurinary tract, intravaginal, sublingual, intrabronchial, intrapulmonary
and/or transdermal administration. Further, the composition may be in a solid desage form
for buccal, oral transmucosal andfor sublingual administration. Intranasal, buccal, oral
intratracheal, intraurinary tract, intravaginal, transmucosal and sublingual administrations
lead to the disintegration of the composition as described herein in an oral cavity at body
temperature and oplionally may adhere to the body tissue of the oral cavity. Additionally, the
composition as disclosed herein further may include one or more excipient, diluent, binder,
lubricant, glidant, disintegrant, desensitizing agent, emuisifier, mucosal adhesive,
solubilizer, suspension agent, viscosity meodifier, ionic fonicity agent, buffer, carrier,
surfactant, flavor, or mixture thereof.

In a specific aspect of the present invention, the composition is formulated as a parenteral,
intravenous, tablet, pill, bioadhesive patch, drops, sponge, film, lozenge, hard candy, wafer,
sphere, lollipop, disc-shaped structure, suppository or spray.
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Transmucosal administration is generally rapid because of the rich vascular supply to the
mucosa and the lack of a stratum corneum in the epidermis. Such drug fransport typically
provides a rapid rise in blood concentrations, and similarly avoids the enterohepatic
circulation and immediate destruction by gastric acid or partial first- pass effects of gut wall
and hepatic metabolism. Drugs typically need to have prolonged exposure to a mucosal
surface for significant drug absorption to occur.

The transmucosal routes can also be more effective than the oral route in that these routes
can provide for relatively faster absorption and onset of therapeutic action. Further, the
transmucosal routes can be preferred for use in freating patients who have difficulty in
swallowing tablets, capsules, or other oral solids, or those who have disease-compromised
intestinal absorption. Accordingly, there are many advantages to transmucosal
administration of IL-18BP or a pharmaceutical composition comprising IL-18BP and a
pharmaceutically acceptable carrier and/or excipient.

In either of the intranasal or buccal routes, drug absorption can be delayed or prolonged, or
uptake may be almost as rapid as if an intravenous bolus were administered. Because of
the high permeability of the rich blood supply, the sublingual route can provide a rapid onset
of action.

The intranasal compositions can be administered by any appropriate method according to
their form. A composition including microspheres or a powder can be administered using a
nasal insufflator device. Examples of these devices are well known to those of skill in the
art, and include commercial powder systems such as Fisons Lomudal System. An
insufflator produces a finely divided cloud of the dry powder or microspheres. The insufflator
is preferably provided with a mechanism fo ensure administration of a substantially fixed
amount of the composition. The powder or microspheres can be used directly with an
insufflator, which is provided with a bottle or container for the powder or microspheres.
Alternatively, the powder or microspheres can be filled into a capsule such as a gelatin
capsule, or other single dose device adapted for nasal administration. The insufflator
preferably has a mechanism to break open the capsule or other device. Further, the
composition can provide an initial rapid release of the active ingredient followed by a
sustained release of the active ingredient, for example, by providing more than one type of
microsphere or powder. Further, alternative methods suitable for administering a
composition to the nasal cavity will be well known by the person of ordinary skill in the art.
Any suitable method may be used. For a more detailed description of suitable methods
reference is made to EP2112923, EP1635783, EP1648406, EP2112923 (the entire
contents of which are incorporated by reference herein).
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In one embodiment of the present invention, the pharmaceutical composition of the
invention and as disclosed herein in the various embodiments is may be further
administered intranasally, i.e. by inhalation and, thus, may be formulated in a form suitable
for intranasal administration, i.e. as an aerosol, dry powder formulation or a liquid
preparation.

Examples of suitable pharmaceutical carriers, excipients and/or diluents are well known in
the art and include, but are not limited to, a gum, a starch (e.g. corn starch, pregeletanized
starch), a sugar (e.g., laciose, mannitol, sucrose, dexirose), a cellulosic material {e.g.
microcrystalline celiulose), an acrylate (e.g. polymethylacrylate), calcium carbonate,
magnesium oxide, talc, or mixtures thereof.

Pharmaceutically acceptable carriers for liquid formulation are aqueous or non-aqueous
solutions, suspensions, dry powder formulations, emulsions or oils. Examples of non-
aqueous solvents are propylene glycol, polyethylene glycol, and injectable organic esters
such as ethyl oleate. Examples of oils are those of animal, vegetable, or synthetic origin, for
example, peanut oil, soybean oil, olive oil, sunflower oil, fish-liver oil, another marine oil, or a
lipid from milk or eggs.

The present invention also relates to transpulmonary administration by inhalation of the
pharmaceutical composition of the invention and as disclosed herein in the various
embodiments is in dry powder, gaseous or volatile formulations into systemic circulation via
the respiratory tract. Absorption is virfually as rapid as the formulation can be delivered into
the alveoli of the lungs, since the alveolar and vascular epithelial membranes are quite
permeable, blood flow is abundant and there is a very large surface for adsorption. For
instance, aerosols my be delivered from pressure-packaged, metered-dose inhalers (MDls).

The the pharmaceutical composition of the invention and as disclosed herein in the various
embodiments is will generally be administered in a mixture with a suitable pharmaceutical
excipient, diluent or carrier selected with regard to the chosen means of inhalation and
standard pharmaceutical practice.

In another embodiment of the invention, the IL-18BP formulation or the formulation of a
pharmaceutical composition comprising IL-18BP is a dry powder, optionally together with at
least one particulate pharmaceutically acceptable carrier, which may be one or more
materials known as pharmaceutically acceptable carriers, preferably chosen from materials
known as carriers in dry powder inhalation compositions, for example saccharides, including
monosaccharides, disaccharides, polysaccharides and sugar alcohols such as arabinose,
glucose, fructose, ribose, mannose, sucrose, trehalose, lactose, maltose, starches, dextran,
mannitol or sorbitol. An especially preferred carrier is lactose, for example lactose
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monohydrate or anhydrous lactose. The dry powder may be contained as unit doses in
capsules of, for example, gelatin or plastic, or in blisters (e.g. of aluminium or plastic), for
use in a dry powder inhalation device, which may be a single dose or multiple dose device,
preferably in dosage units together with the carrier in amounts to bring the total weight of
powder per capsule to from 5 mg to 50 mg. Alternatively, the dry powder may be contained
in a reservoir in a multi-dose dry powder inhalation (MDDPI) device adapted to deliver.

Any other therapeutically efficacious route of administration can be used, for example
absorption through epithelial or endothelial tissues or by gene therapy wherein a DNA
molecule encoding the active agent is administered to the patient (e.g. via an expression
vector), which causes the active agent to be expressed and secreted in vivo.

The pharmaceutical composition of the invention and as disclosed herein in the various
embodiments may be used for treatment of an IL-18 associated disease or disorder as
described herein in the various embodiments in human and veterinary medicine for treating
humans and animals, including avians, non-human primates, dogs, cats, pigs, goats, sheep,
cattle, horses, mice, rats and rabbits.

In a specific embodiment, the present invention provides the pharmaceutical composition of
the invention as disclosed herein in the various embodiments for use in the treatment of IL-
18 associated disease or disorder as described herein in the various embodiments, wherein
the subject is a mammal, in particular the subject is a human.

in another specific embodiment, the pharmaceutical composition of the invention as
disclosed herein in the various embodiments is administered in a therapeutically effective
amount with a suitable dose of at least a second proinflammatory cytokine inhibitor. in
particular said inhibitor is specific for 1L-1, IL-6, IL-13, IL-17A, IFNy or TNFa.

Aqueous carriers include water, alcoholiclfaqueous solutions, emulsions or suspensions,
including saline and buffered media such as phosphate buffered saline solutions, water,
emulsions, such as oil/water emuisions, various types of wetting agents, sterile solutions
etc. Compositions comprising such carriers can be formulated by well known conventional
methods. Suitable carriers may comprise any material which, when combined with the
biologically active compound of the invention, retains the biological activity.

Efforts have been made in the art to chemically modify the barrier properties of skin {o
permit the penetration of certain agents, enhance the effectiveness of the agent being
delivered, enhance delivery times, reduce the dosages delivered, reduce the side effects
from various delivery methods, reduce patient reactions, and so forth.
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In this regard, penetration enhancers have been used to increase the permeability of the
dermal surface to drugs, and are often proton accepting solvents such as dimethyl sulfoxide
(DMSO) and dimethylacetamide. Other penetration enhancers that have been studied and
reported as effective include 2-pyrrolidine, N,N-diethyl-m-toluamide (Deet), 1-dodecal-
azacycloheptane-2-one, N,N-dimethyiformamide, N-methyl-2-pyrrolidine, calcium
thioglycolate, hexanol, fatty acids and esters, pyrrolidone derivatives, derivatives of 1,3-
dioxanes and 1,3-dioxolanes, 1-N-dodecyl-2-pyrrolidone-5-carboxylic acid, 2-pentyl-2-oxo-
pyrrolidineacetic acid, 2-dodecyl-2-oxo-1-pyrrolidineacetic acid, 1-azacycloheptan-2-one-2-
dodecylacetic acid, and aminocalcohol derivatives, including derivatives of 1,3-dioxanes,
among others.

Preparations for fransmucosal administration may include sterile aqueous or non-aqueous
solutions, suspensions, dry powder formulations and emulsions. Examples of non-aqueous
solvents are propylene glycol, polyethylene glycol, vegetable oils such as olive ¢il, and
injectable organic esters such as ethyl oleate. Aqueous carriers include water,
alcoholic/faqueous solutions, emulsions or suspensions, including saline and buffered
media. Transmucosal vehicles may include sodium chioride solution, Ringer's dextrose,
dextrose and sodium chloride, lactated Ringer's, or fixed oils. Preservatives and other
additives may also be present including, for example, antimicrobials, anti-oxidants, chelating
agents, and inert gases and the like. In addition, the pharmaceutical composition of the
present invention might comprise proteinaceous carriers, like, e.g., serum albumin or
immunoglobulin, preferably of human origin.

The pharmaceutical composition of the invention as disclosed herein in the varicus
embodiments may be administered topically to body surfaces and, thus, be formulated in a
form suitable for topical administration. Suitable topical formulations include gels, ointments,
creams, lotions, drops and the like. For topical administration, the pharmaceutical
composition of the invention as disclosed herein in the various embodiments is prepared
and applied as a solution, suspension, or emulsion in a physiologically acceptable diluent
with or without a pharmaceutical carrier.

The pharmaceutical composition of the invention and as disclosed herein in the various
embodiments may also be administered as controlled-release compositions, i.e.
compositions in which the active ingredient is released over a period of time after
administration. Controlled- or sustained-release compositions include formulation in
lipophilic depots (e.g. fatty acids, waxes, oils). In another embodiment, the composition is
an immediate-release composition, i.e. a composition in which all the active ingredient is
released immediately after administration.
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Further examples for suitable formulations are provided in WO 2006/085983, the entire
contents of which are incorporated by reference herein. For example, the pharmaceutical
composition of the invention and as disclosed herein in the various embodiments is of the
present invention may be provided as liposomal formulations. The technology for forming
liposomal suspensions is well known in the art. The lipid layer employed can be of any
conventional composition and can either contain cholesterol or can be cholestercl-free. The
liposomes can be reduced in size, as through the use of standard sonication and
homogenization techniques. Liposomal formulations containing the pharmaceutical
composition of the invention as disclosed herein in the various embodiments can be
lyophilized to produce a lyophilizate which can be reconstituted with a pharmaceutically
acceptable carrier, such as water, to regenerate a liposomal suspension. The
pharmaceutical composition of the invention as disclosed herein in the various
embodiments can be administered to the subject at a suitable dose. The dosage regimen
will be determined by the attending physician and clinical factors. As is well known in the
medical arts, dosages for any one subject depend upon many factors, including the
subject's size, body surface area, age, the particular compound to be administered, sex,
time and route of administration, general health, and other drugs being administered
concurrently.

Furthermore, it is envisaged that the pharmaceutical composition of the invention might
comprise further biologically active agents, depending on the intended use of the
pharmaceutical composition. These further biologically active agents may be e.g.
antibodies, antibody fragments, hormones, growth factors, enzymes, binding molecules,
cytokines, chemokines, nucleic acid molecules and drugs. In a preferred embodiment, the
pharmaceutical composition of the present invention is to be co-administered with long-
acting beta-adrenoceptor agonist (LABA), long-acting muscarinic antagonists (LAMA),
steroids, corticosteroid, glucocorticoid and glucocorticoid agonists phosphodiesterase
inhibitors, kinase inhibitors, cytokine and chemokine inhibitors or antagonists or protease
inhibitors or combinations thereof.

The dosage of the pharmaceutical composition of the invention as disclosed herein in the
various embodiments will depend on the condition being treated, the particular composition
used, and other clinical factors such as weight, size and condition of the subject, body
surface area, the particular compound or composition to be administered, other drugs being
administered concurrently, and the route of administration.

The phamaceutical composition of the invention as disclosed herein in the various
embodiments may be administered in combination with other biologically active substances
and procedures for the treatment of symptoms associated with IL-18 associated disease,
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such as chronic obstructive pulmonary disease (COPD), transfusion-related lung injury,
bronchopulmonary dysplasia (BPD), acute respiratory distress syndrome (ARDS), Adult
Still's disease, juvenile Still's disease, interstitial lung disease (ILD), idiopathic pulmonary
fibrosis, cystic fibrosis, pulmonary arterial hypertension, asthma, bronchiectasis, heart
failure, amyotrophic lateral sclerosis (ALS), dry eye disease (DED), keratitis, corneal ulcer
and abrasion, corneal neovascularization, pathological intraccular neovascularization, iritis,
glaucoma, macular degeneration, Sjogren’'s syndrome, autoimmune uveitis, Behget's
disease, conjunctivitis, allergic conjunctivitis, dermatitis of eyelid, diabetes type 2, non-
alcoholic fatty liver disease (NAFLD), steato hepatitis, solid organ and hematologic
transplantation, ischemia reperfusion injury, familial Mediterranean fever, tumor necrosis
factor receptor 1-associated periodic syndromes, cryopyrin-associated periodic fever
syndromes, hyper-igD syndromes, gout, Schnitzler syndrome, Wegener's granulomatosis
also called granulomatesis with polyangitis (GPA), Hashimoto's thyroiditis, Crohn’s disease,
ulcerative colitis, immunoglobulin-4 (lgG4}-related diseases and stem cell therapies.. The
other bioclogically active substances may be part of the same composition already
comprising the composition according to the invention, in form of a mixture, wherein the
composition of the invention and the other biclogically active substance are intermixed in or
with the same pharmaceutically acceptable solvent and/or carrier or may be provided
separately as part of a separate compositions, which may be offered separately or together
in form of a kit of parts.

The pharmaceutical composition of the invention as disclosed herein in the various
embodiments may be administered concomitantly with the other biologically active
substance or substances, intermittently or sequentially. For example, the composition
according to the invention may be administered simultaneously with a first additional
biclogically active substance or sequentiaily after or before administration of said
composition. If an application scheme is chosen where more than one additional biologically
active substance are administered and at least one composition according to the invention,
the compounds or substances may be partially administered simultaneously, partially
sequentially in various combinations.

It is thus another object of the present invention fo provide for mixtures of the
pharmaceutical composition of the invention as disclosed herein in the various
embodiments, optionally comprising one or more further biologically active substances in a
therapeutically or prophylactically effective amount, as well as to methods of using such a
composition according to the invention, or mixtures thereof for the prevention and/or
therapeutic treatment and/or alleviation of the effects of chronic obstructive pulmonary
disease (COPD), heart disease and diabetes type 2.
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It is thus another object of the present invention to provide for mixtures of the
pharmaceutical composition of the invention as disclosed herein in the various
embodiments, optionally comprising, one or more further biologically active substances in a
therapeutically or prophylactically effective amount, as well as to methods of using such a
composition according to the invention, or mixtures thereof for the prevention andfor
therapeutic treatment and/or alleviation of the effects of chronic obstructive pulmonary
disease (COPD), transfusion-related lung injury, bronchopulmonary dysplasia (BPD), acute
respiratory distress syndrome (ARDS), Adult Still's disease, juvenile Still's disease,
interstitial lung disease (ILD), idiopathic pulmonary fibrosis, cystic fibrosis, pulmonary
arterial hypertension, asthma, bronchiectasis, heart failure, amyotrophic lateral sclerosis
(ALS), dry eye disease (DED), keratitis, corneal ulcer and abrasion, corneal
neovascularization, pathological intraocular neovascularization, iritis, glaucoma, macular
degeneration, Sjogren’s syndrome, autoimmune uveitis, Behgel's disease, conjunctivitis,
allergic conjunctivitis, dermatitis of eyelid, diabetes type 2, non-alcoholic fatty liver disease
(NAFLD), steato hepatitis, solid organ and hematologic fransplantation, ischemia
reperfusion injury, familial Mediterranean fever, tumor necrosis factor receptor 1-associated
periodic syndromes, cryopyrin-associated periodic fever syndromes, hyper-1gD syndromes,
gout, Schnitzler syndrome, Wegener's granulomatosis also called granulomatosis with
polyangitis (GPA), Hashimoto's thyroiditis, Crohn's disease, ulcerative colitis,
immunoglobulin-4 (IgG4)-related diseases and stem cell therapies.

The other biologically active substance or compound may exert its biological effect by the
same or a similar mechanism as the composition according to the invention or by an
unrelated mechanism of action or by a multiplicity of related and/or unrelated mechanisms
of action.

Generally, the other biologically active compound may include antibodies raised against and
binding to INF-gamma, IL-17A, IL-13, IL-1beta, 1L-6, IL-2, IL-4, 1L-12, TNF-alpha. In
particular, the mixture according to the invention may comprise [L-18BP (IL-18BP) or a
pharmaceutical composition comprising IL-18BP (IL-18BP) and a pharmaceutically
acceptable carrier and/or excipient according to the invention and as described herein.

Suitable dosages of the pharmaceutical composition of the invention as disclosed herein in
the various embodiments will vary depending upon the condition, age and species of the
subject, and can be readily determined by those skilled in the art. The total daily dosages of
the employed in both veterinary and human medicine will suitably be in the range of 0.1 to

10 mg per kilogram.
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Further, functional derivatives of IL-18BP may be conjugated to polymers in order to
improve the properties of the protein, such as the stability, half-life, bioavailability, tolerance
by the human body, or immunogenicity. To achieve this goal, IL18BP may be linked e.g. to
Polyethlyenglycol (PEG). PEGylation may be carried out by known methods, described in
WO 92/13095, for example.

Therefore, in another embodiment of the present invention, IL-18BP is PEGylated.

In still another embodiment of the invention, IL-18BP is a fused protein comprising all or part
of an IL-18BP, which is fused to all or part of an immunoglobulin, preferably to the constant
region (Fc) of an immunoglobulin, and wherein the fused protein is still capable of binding to
IL-18. More specifically, the immunoglobulin may be of the IgG1 or lgG2 isotype.

In a further embodiment of the invention, the IL-18BP is PEGylated, fused to all or part of an
immunoglobulin, preferably to the constant region (Fc) of an immunoglobulin, and wherein
the fused protein is still capable of binding to IL-18. More specifically, the immunoglobulin
may be of the IgG1 or IgG2 isotype.

The person skilled in the art will understand that the resulting fusion protein retains the
biological activity of IL-18BP, in particular the binding to iL-18. The fusion may be direct, or
via a short linker peptide which can be as short as 1 to 3 amino acid residues in length or
longer, for example, 13 amino acid residues in length. Said linker may be a tripeptide of the
sequence E-F-M (Glu-Phe-Met), for example, or a 13-amino acid linker sequence
comprising Glu-Phe-Gly-Ala-Gly-Leu-Val-Leu-Gly-Gly-Gin-Phe-Met introduced between the
IL-18BP sequence and the immunoglobulin sequence. The resulting fusion protein has
improved properties, such as an extended residence time in body fluids (half-life), increased
specific activity, increased expression level, or the purification of the fusion protein is
facilitated.

Preferably, it is fused to heavy chain regions, like the CH2 and CH3 domains of human
lgG1, for example. The generation of specific fusion proteins comprising IL-18BP and a
portion of an immunoglobulin are described in example 11 of WP89/09063, for example.
Other isoforms of Ig molecules are also suitable for the generation of fusion proteins
according to the present invention, such as isoforms IgG2 or IgG4, or other Ig classes, like
lgM or IgA, for example. Fusion proteins may be monomeric or multimeric, hetero or
homomultimeric.

DEFINITIONS
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The technical terms and expressions used within the scope of this application are generally
to be given the meaning commonly applied fo them in the pertinent art if not otherwise
indicated herein below.

As used in this specification and the appended embodiments, the singular forms "a”, "an”,
and "the" include plural referents unless the context clearly dictates otherwise. Thus, for
example, reference to "a compound” includes one or more compounds.

The terms "treatment”, "treating" and the like are used herein to generally mean obtaining a
desired pharmacological and/or physiological effect. The effect may be prophylactic in terms
of completely or partially preventing a disease or symptom thereof and/or may be
therapeutic in terms of partially or completely curing a disease and/or adverse effects
attributed to the disease. The term "treatment" as used herein covers any treatment of a
disease in a subject and includes: (a) preventing a disease, i.e. related to an undesired
immune response from occurring in a subject which may be predisposed to the disease; (b)
inhibiting the disease, i.e. arresting its development; or (c) relieving the disease, i.e. causing
regression of the disease (d) reversing the disease symptoms, i.e. leading to recovery of
damaged tissue.

The expression “IL-18 Binding Protein (IL-18BP)" as used herein includes the full-length
protein, a mutein, fragment, peptide, functional derivative, functional fragment, fraction,
circularly permuted derivative, fused protein comprising IL-18BP, isoform or a salt thereof.
The term “free IL-18" as used herein means monomeric, soluble and non-complexed
interleulin-18 protein.

The term “functional” and “active” are used herein synonymously and refers to a modified
IL-18 BP or part of an IL-18BP which still has the same or essentially the same biological,
pharmacological and therapeutic properties as the unmodified or full length IL-18BP and
can thus be used within the present invention for the treatment of the diseases and
disorders as disclosed herein the same way as the unmodified IL-18BP.

In various embodiments of the invention, the term “IL-18BP" refers to human IL-18BP,
particularly to recombinant human IL-18BP, particularly to isoform a, b, ¢ or d of IL-18BP,
particularly isoform a, particularly isoform ¢, particularly isoform a, b, ¢ or d as shown in
Figure 12 as SEQ ID NOs 7, and SEQ ID NOs: 388-390, but especially isoform a of IL-
18BP as shown in Figure 12 as SEQ ID NO: 7, or isoform ¢ as shown in Figure 12 as SEQ
ID NO: 389,

A variant or a functional fragment of the IL-18BP
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An "immunoglobulin® is a tetrameric molecule. In a naturally-occurring immunoglobulin,
each tetramer is composed of two identical pairs of polypeptide chains, each pair having
one "light” (about 25 kDa} and one "heavy" chain (about 50-70 kDa). The amino-terminal
portion of each chain includes a variable region of about 100 to 110 or more amino acids
primarily responsible for antigen recognition. The carboxy-terminal portion of each chain
defines a constant region primarily responsible for effector function. Human light chains are
classified as [kappa] and [lambda] light chains. Heavy chains are classified as [micro],
[Delta], [gamma], [alpha), or [epsilon], and define the antibody's isotype as IgM, IgD, IgG,
lgA, and IgE, respectively. Within light and heavy chains, the variable and constant regions
are joined by a "J" region of about 12 2 or more amino acids, with the heavy chain also
including a "D" region of about 10 more amino acids. See generally, Fundamental
Immunology Ch. 7 (Paul, W., ed.,, 2nd ed. Raven Press, N.Y. (1989)) (incorporated by
reference in its entirety for all purposes). The variable regions of each light/heavy chain pair
form the antibody binding site such that an intact immunoglobulin has two binding sites.

immunoglobulin  chains exhibit the same general structure of relatively conserved
framework regions (FR) joined by three hypervariable regions, also called complementarity
determining regions or CDRs. The CDRs from the two chains of each pair are aligned by
the framework regions, enabling binding to a specific epitope. From N-terminus to C-
terminus, both light and heavy chains comprise the domains FR1, CDR1, FR2, CDR.2,
FR3, CDR3 and FR4. The assignment of amino acids to each domain is in accordance with
the definitions of Kabat Sequences of Proteins of Immunological Interest. The Kabat
Complementarity Determining Regions are based on sequence variability and are the most
commonly used (National Iinstitutes of Health, Bethesda, Md. (1987 and 1991), or Chothia &
Lesk J. Mol. Biol, 196:901-217 (1987)).

Chothia refers instead to the location of the structural ioops {(Chothia and Lesk J. Mol.
Biol.196:901-917 (1987), Chothia et al. Nature 342:878-883 (1989)).

An alternative system for the assignment of amino acids to each domain is the IMGT
system (http:/Awww.imgt.org/IMGTScientificChart/Nomenclature/IMGT-
FRCDRdefinition.html). The terms "antibody” or "antibodies" as used herein are art
recognized term and are understood to refer to molecules or active fragments of molecules
that bind to known antigens, particularly to immunoglobulin molecules and to
immunologically active portions of immunoglobulin molecules, i.e. molecules that contain a
binding site that immunospecifically binds an antigen. The immunoglobulin according to the
invention can be of any type (1gG, IgM, igD, Igk, 1gA and lgY) or class (lgG1, 1gG2, IgG3,
IgG4, IgA1 and IgA2) or subclasses of immunoglobulin molecule.
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The term "Antibody" refers for the purpose of the present invention to an intact
immunoglobulin or to an antigen-binding portion thereof that competes with the intact
antibody for specific binding. In particular, "Antibodies" are intended within the scope of the
present invention to include monoclonal, polyclonal, chimeric, single chain, bispecific or bi-
effective, simianized, human and humanized antibodies.

Examples of Antigen-binding portions include, inter alia, Fab, Fab’, F(ab')2, scFv, dAb and
Fv fragments, including the products of an Fab immunoglobulin expression library and
epitope-binding fragments of any of the antibodies and fragments mentioned above. Further
examples of Antigen-binding portions include complementarity determining region (CDR)
fragments, diabodies and polypeptides that contain at least a portion of an immunoglobulin
that is sufficient to confer specific antigen binding to the polypeptide.

Such active fragments can be derived from an antibody of the present invention by a
number of art-known techniques. For example, purified monoclonal antibodies can be
cleaved with an enzyme, such as pepsin, and subjected to HPLC gel filtration. The
appropriate fraction containing Fab fragments can then be collected and concentrated by
membrane filtration and the like. For further description of general techniques for the
isolation of active fragments of antibodies, see for example, Khaw, B. A. ct al. J. Nucl. Med.
23:1011-1019 (1982); Rousseaux et al. Methods Enzymology, 121:663-69, Academic
Press, 1986.

A "humanized antibody" refers to a type of engineered antibody having its CORs derived
from a non-human donor immunoglobulin. In one embodiment, certain amino acids in the
framework and constant domains of the heavy and light chains have been mutated so as to
avoid or abrogate an immune response in humans. In an alternative embodiment, a
humanized antibody may be produced by fusing the constant domains from a human
antibody to the variable domains of a non-human species. Examples of how to make
humanized antibodies may be found in United States Patent Nos. 6,054,297, 5,886,152 and
5,877,293.

In still another embodiment of the invention, a "humanized antibody" refers to a type of
engineered antibody having its CDRs derived from a non-human donor immunoglobulin
inserted into the a human antibody “scaffold” being derived from one (or more) human
immunoglobulin(s). In addition, framework support residues may be altered to preserve
binding affinity. Methods fo obtain "humanized antibodies” are well known to those of
ordinary skill in the art. (see, e.g., Queen ef al,, Proc. Natl Acad Sci USA, 86:10028-10032
(1989), Hodgson et al., Bio/Technology, 9:421 (1991 )).
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A "humanized antibody" may also be obtained by a novel genetic engineering approach that
enables production of affinity-matured humanlike polyclonal antibodies in large animals
such as, for example, rabbits (see, e.g., U.S. Patent No. 7,129,084).

The term "monoclonal antibody” is also well recognized in the art and refers to an antibody
that is mass produced in the laboratory from a single clone and that recognizes only one
antigen. Monoclonal antibodies are typically made by fusing a normally short-lived,
antibody-producing B cell to a fast-growing cell, such as a cancer cell (sometimes referred
to as an "immortal” cell). The resulting hybrid cell, or hybridoma, multiplies rapidly, creating
a clone that produces large quantities of the antibody. For the purpose of the present
invention, "monoclonal antibody" is alsoc to be understood to comprise antibodies that are
produced by a mother clone which has not yet reached full monoclonality.

The term "CDRs" refers to the hypervariable region of an antibody. The term "hypervariable
region”, "HVR", or "HV", when used herein refers to the regions of an antibody variable
domain which are hypervariable in sequence and/or form structurally defined loops.
Generally, antibodies comprise six hypervariable regions; three in the VH (H1, H2, H3), and
three in the VL (L1, L2, L3). A number of hypervariable region delineations are in use and
are encompassed herein. The Kabat Complementarity Determining Regions are based on
sequence variability and are the most commonly used (Kabat et al., Sequences of Proteins
of Immunological Interest, Sth Ed. Public Health Service, National Institutes of Health,
Bethesda, MD. (1991)).

The letters "HC" and "LC" preceding the ferm "CDR" refer, respectively, to a CDR of a
heavy chain and a light chain, Chothia refers instead to the location of the structural loops
{Chothia and Lesk J. Mol. Biol.196:901-817 (1987)). The AbM hypervariable regions
represent a compromise between the Kabat CDRs and Chothia structural loops, and are
used by Oxford Molecular's AbM antibody modeling software. The "contact” hypervariable
regions are based on an analysis of the available complex crystal structures.

The term "variable domain residue numbering as in Kabat" or "amino acid position
numbering as in Kabat," and variations thereof, refers to the numbering system used for
heavy chain variable domains or light chain variable domains of the compilation of
antibodies in Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed. Public
Health Service, National Institutes of Health, Bethesda, MD (1991).

"Functionally equivalent antibody” is understood within the scope of the present invention to
refer to an antibody which substantially shares at least one major functional property with an
antibody, for example functional properties herein described including, but not limited to:
binding specificity o the free IL-18 protein. The antibodies can be of any class such as IgG,
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IgM, or lgA, etc or any subclass such as IgG1. IgG2a, etc and other subclasses described
herein or known in the art, but particularly of the 1gG4 class. Further, the antibodies can be
produced by any method, such as phage display, or produced in any organism or cell line,
inciuding bacteria, insect, mammal or other type of cell or cell line which produces
antibodies with desired characteristics, such as humanized antibodies. Antibodies can also
be formed by combining a Fab pertion and an Fc region from different species.

Fragments or analogs of antibodies can be readily prepared by those of ordinary skill in the
art following the teachings of this specification. Preferred amino- and carboxy-termini of
fragments or analogs occur near boundaries of functional domains. Structural and functional
domains can be identified by comparison of the nucleotide and/cr amino acid sequence
data to public or proprietary sequence databases. Preferably, computerized comparison
methods are used to identify sequence motifs or predicted protein conformation domains
that occur in other proteins of known structure and/or function. Methods to identify protein
sequences that fold into a known three-dimensional structure are known (Bowie et al.
Science 253:164(1991)).

The term "human antibody" includes all aniibodies that have one or more variable and
constant regions derived from human immunoglobulin sequences. In a preferred
embodiment, all of the variable and constant domains are derived from human
immunoglobulin sequences (a fully human antibody). These antibodies may be prepared in
a variety of host cells such as a prokaryotic cell, for example, E. coli. In another
embodiment, the host cell is a eukaryotic cell, for example, a protist cell, an animal cell, a
plant cell, plants or a fungal cell. In an embodiment, the host cell is a mammalian cell
including, but not limited to, CHO, COS, NSO, SP2, PER.C6, or a fungal cell, such as
Saccharomyces cerevisiae, or an insect cell, such as Sf2. In another embodiment, cells
producing human antibodies can be grown in bioreactors or for plants in green houses and
fields(see, for example, in: Riechmann L, et al (1988). Nature 332 (6162): 332--323; Queen
C, et al. (Dec 1989). Proc Natl Acad Sci U S A. 86 (24): 10029-33; Kashmiri SV, et al. (May
2005). Methods 36 (1). 25-34; Hou S, et al (July 2008). J Biochem 144 (1) 115-20}.

A "patient" or "subject" for the purposes of the present invention is used interchangeably
and meant to include both humans and other animals, particularly mammals, and other
organisms. Thus, the methods are applicable to both human therapy and veterinary
applications. In the preferred embodiment the patient or subject is a mammal, and in the
most preferred embodiment the patient or subject is a human.

The expressions "pharmaceutical composition” and “therapeutical composition” are used
herein interchangeably in the widest sense. They are meant to refer, for the purposes of the
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present invention, to a therapeutically effective amount of the active ingredient, i.e. the IL-
18BP and, optionally, a pharmaceutically acceptable carrier or diluent.

it embraces compositions that are suitable for the curative treaiment, the control, the
amelioration, an improvement of the condition or the prevention of a disease or disorder in a
human being or a non-human animal. Thus, it embraces pharmaceutical compositions for
the use in the area of human or veterinary medicine. Such a “therapeutic composition” is
characterized in that it embraces at least one IL-18BP compound or a physiologically
acceptable salt thereof, and optionally a carrier or excipient whereby the salt and the carrier
and excipient are tolerated by the target organism that is treated therewith.

A "therapeutically effective amount” refers to that amount which provides a therapeutic
effect for a given condition and administration regimen. In particular, "therapeutically
effective amount” means an amount that is effective to prevent, reverse, alleviate or
ameliorate symptoms of the disease or prolong the survival of the subject being treated,
which may be a human or non-human animal. Determination of a therapeutically effective
amount is within the skill of the person skilled in the art. In particular, in the present case a
"therapeutically or prophylactically effective amount” refers to the amount of protein or
peptide, mutein, functional derivative, fraction, circularly permuted derivative, fused protein,
isoform or a salt thereof, and compound or pharmaceutical composition which, when
administered to a human or animal, leads fo a therapeutic or prophylactic effect in said
human or animal. The effective amount is readily determined by one of skill in the art
following routine procedures. The therapeutically effective amount or dosage of a
compound according to this invention can vary within wide limits and may be determined in
a manner known in the relevant arf. The dosage can vary within wide limits and will, of
course, have to be adjusted to the individual requirements in each particular case.

The term “transmucosal” administration refers to various administration routes wherein the
compound is absorbed by the mucosa of any part of the body. Transmucosal administration
comprises, but is not limited to, i.e. intranasal, buccal, oral transmucosal, intratracheal,
intraurinary tract, intrarectal, intravaginal, sublingual, intrabronchial, intrapulmonary and
transdermal administration.

The definition “pharmaceutically acceptable” is meant to encompass any carrier, excipient,
diluent or vehicle, which does not interfere with effectiveness of the biological activity of the
active ingredient and that is not toxic to the host to which it is administered.

The term "fused protein” refers to a polypeptide comprising an IL-18BP, or a viral IL-18BP,
or a mutein or fragment thereof, fused with ancther protein, which, e. g., has an extended
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residence time in body fluids. An 1L-18BP or a viral IL-18BP may thus be fused to another
protein, polypeptide or the like, e. g., an immunoglobulin or a fragment thereof.

These isoforms, muteins, fused proteins or functional derivatives retain the biological
activity of IL-18BP, in particular the binding to IL-18, and preferably have essentially at least
an activity similar to IL-18BP. Ideally, such proteins have a biological activity which is even
increased in comparison fo unmodified IL-18BP. Preferred active fractions have an activity
which is better than the activity of IL-18BP, or which have further advantages, like a better
stability or a lower toxicity or immunogenicity, or they are easier to produce in large
quantities, or easier to purify.

The term "interleukin-18 binding protein” comprises also an IL-18BP mutein, functional
derivative, fraction, biologically active peptide, circularly permuted derivative, fused protein,
isoform and a salt thereof.

As used herein the term "muteins” refers to analogs of an IL-18BP, or analogs of a viral IL-
18BP, in which one or more of the amino acid residues of a natural IL-18BP or viral IL-18BP
are replaced by different amino acid residues, or are deleted, or one or more amino acid
residues are added to the natural sequence of an IL-18BP, or a viral IL-18BP, without
changing considerably the activity of the resulting products as compared with the wild type
IL-18BP or viral IL-18BP. These muteins are prepared by known synthesis and/or by site-
directed mutagenesis techniques, high throughput mutagenesis, DNA shuffling, protein
evolution techniques, or any other known technigue suitable therefore.

Any such mutein preferably has a sequence of amino acids sufficiently duplicative of that of
an {L-18BP, or sufficiently duplicative of a viral IL-18BP, such as to have substantially
similar activity to IL-18BP. One activity of IL-18BP is its capability of binding IL-18. As long
as the mutein has substantial binding activity to IL-18, it can be used in the purification of IL-
18, such as by means of affinity chromatography, and thus can be considered to have
substantially similar activity to IL-18BP. Thus, it can be determined whether any given
mutein has substantially the same activity as 1L-18BP by means of routine experimentation
comprising subjecting such a mutein, e, g. to a simple sandwich competition assay to
determine whether or not it binds to an appropriately labeled [L-18, such as
radioimmunoassay or ELISA assay.

Muteins of IL-18BP polypeptides or muteins of viral IL-18BPs, which can be used in
accordance with the present invention, or nucleic acid coding therefore, include a finite set
of substantially corresponding sequences as substitution peptides or polynucleotides which
can be routinely obtained by one of ordinary skill in the art, without undue experimentation,
based on the teachings and guidance presented herein.
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Preferred changes for muteins in accordance with the present invention are what are known
as "conservative" substitutions. Conservative amino acid substitutions of IL-18BP
polypeptides or proteins or viral IL-18BPs, may include synonymous amino acids within a
group which have sufficiently similar physicochemical properties that substitution between
members of the group will preserve the biological function of the molecule (Grantham,
1974). It is clear that insertions and deletions of amino acids may also be made in the
above-defined sequences without altering their function, particularly if the insertions or
deletions only involve a few amino acids, e. g. under thirty, and preferably under ten, and do
not remove or displace amino acids which are critical to a functional conformation, e. g. ,
cysteine residues. Proteins and muteins produced by such deletions and/or insertions come
within the purview of the present invention.

"Functional derivalives” as used herein cover derivatives of IL-18BPs or a viral IL-18BP,
and their muteins and fused proteins, which may be prepared from the functional groups
which occur as side chains on the residues or the N-or C-terminal groups, by means known
in the art, and are included in the invention as long as they remain pharmaceutically
acceptable, i. e. they do-not destroy the activity of the protein which is substantially similar
to the activity of IL-18BP, or viral 1L-18BPs, and do not confer toxic properties on
compositions containing it.

These derivatives may, for example, include polyethylene glycol side-chains, which may
mask antigen sites and extend the residence of an I1L-18BP or a viral IL-18BP in body fluids.
Other derivatives include aliphatic esters of the carboxyl groups, amides of the carboxyl
groups by reaction with ammonia or with primary or secondary amines, N-acyl derivatives of
free amino groups of the amino acid residues formed with acyl moieties (e. g. alkanol or
carbocyclic aroy! groups) or Q-acyl derivatives of free hydroxyl groups (for example that of
seryl or threonyl residues) formed with acyl moieties.

As "functional fragment" of an IL-18BP, or a viral IL-18BP, mutein and fused protein, the
present invention covers any fragment or precursors of the polypeptide chain of the IL-18BP
protein molecule alone or together with associated molecules or residues linked thereto, e.
g., sugar or phosphate residues, or aggregates of the protein molecule or the sugar
residues by themselves, provided said fraction has substantially similar activity to [L-18BP.

The term "salts” herein refers to both salts of carboxyl groups and to acid addition salts of
amino groups of the IL-18BP molecule or analogs thereof. Salts of a carboxyl group may be
formed by means known in the art and include inorganic salts, for example, sodium,
calcium, ammonium, ferric or zinc salts, and the like, and salts with organic bases as those
formed, for example, with amines, such as triethanolamine, arginine or lysine, piperidine,
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procaine and the like. Acid addition salts include, for example, salts with mineral acids, such
as, for example, hydrochloric acid or sulfuric acid, and salts with organic acids, such as, for
example, acetic acid or oxalic acid. Of course, any such salis must retain the biological
activity of IL-18BP, e. g. the ability to bind IL-18.

"Isoforms” of IL-18BP are proteins capable of binding IL-18 or fragment thereof, which may
be produced by alternative splicing.

The term "circutarly permuted derivatives” as used herein refers to a linear molecule in
which the termini have been joined together, either directly or through a linker, to produce a
circular molecule, and then the circular molecule is opened at another location to produce a
new linear molecule with termini different from the termini in the original molecule. Circular
permutations include those molecules whose structure is equivalent {o a molecule that has
been circularized and then opened. Thus, a circularly permuted molecule may be
synthesized de novo as a linear molecule and never go through a circularization and
opening step. The preparation of circularly permutated derivatives is described in
W095/27732.

The expression “abnormal levels of free IL-18” refers to increased or decreased levels of IL-
18 compared to the values detected in body fluids of a healthy control subject. In particular,
these abnormal levels mean increased values of IL-18. In particular, said abnormal level of
free IL-18 in the body fluids exceeds the level in body fluids of a healthy control subject by
5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, or more than 100%. In
certain embodiments of the invention the reference or control value is the normal, non-
pathologic base value for free IL-18 determined in the patient to be treated.

The expression “abnormal ratio of free IL-18/IL-18BP” refers to an increased ratio of IL-18 to
IL-18BP compared to values found in body fluids of a healthy control subject. In particular,
said abnormal ratio of free IL-18 to IL-18BP in the body fluids exceeds the ratio in body
fluids of a healthy control subject by 1%, 2.5%, 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90%, 100%, or more than 100%. In certain embodiments of the invention the
reference or control value is the normal, non-pathologic base value for free IL-18
determined in the patient to be treated.

The expressions “gene silencing” and “post transcriptional gene silencing” mean the
suppressive regulation of gene expression by mechanisms others than genetic modification.
The silencing occurs by mRNA neutralization on the post transcriptional level, wherein
mRNA translation is prevented to form an active gene product, which is in most cases a
protein.
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The term “predisposition” means the increased susceptibility of a subject for developing a
specific disease. In the present case a subject is classified as predisposed if for instance
elevated IL-18 level appear in the lung, serum, sputum, broncho-alveolar lavage fluid
(BALF) or circulation.

The expressions “smoke”, “smoke-induced”, “cigarette smoke” or “cigarette smoke induced”
refer to tobacco smoke.

“Alveolar macrophages” are a subtype of macrophages found in the pulmonary alveolus.
They often contain granules of exogenous material that they have picked up from the
respiratory surfaces. Such black granules are especially common in people, which are long-
time exposed to fine dust, fine particles, e.g. like smoker or long-term city dwellers.

A “Th2 cytokine response” mediated by IL-4, IL-5, 1L-6, IL-8, IL-10, IL-13, and/or IL-17A,
particularly IL-4 and/or IL-8 and/or (L-17A, whereas a “Th1 cylokine response” is mediated
by interferon-gamma {IFN-y), IL-2, and tumor necrosis factor-alpha (TNF-a).

The expression “IL-18/IL-18BP imbalance” relates to the dysregulation of mutual interaction
of iL-18 and IL-18BP, which finally leads to an elevated level of unbound IL-18.

A "disease" is a state of health of an animal wherein the animal cannot maintain
homeostasis, and wherein if the disease is not ameliorated then the animal's health
continues to deteriorate. in contrast, a "disorder" in an animal is a state of health in which
the animal is able to maintain homeostasis, but in which the animal's state of health is less
favorable than it would be in the absence of the disorder. Left untreated, a disorder does not
necessarily cause a further decrease in the animal's state of heailth.

A disease or disorder is "alleviated" if the severity of a symptom of the disease or disorder,
the frequency with which such a symptom is experienced by a subject, or both, are reduced.

The terms "dysregulated” or "dysregulation,” as used herein, refer {o an impairment in a
biological process which in turn may lead to deleterious physiological sequela, or abnormal
expression of a gene, nucleic acid, protein, peptide, or other biological molecule. In the case
where expression of a gene, nucleic acid, protein, peptide, or other biological moleculs is
dysregulated, the gene, nucleic acid, protein, peplide, or other biological molecule is
expressed, processed, or maintained at levels that are outside what is considered the
normal range for that of that gene, nucleic acid, protein, peptide, or other biological
molecule as determined by a skilled artisan. Dysregulation of a gene, nucleic acid, protein,
peptide, or other biological molecule in a mammal may be determined by measuring the
level of a gene, nucleic acid, protein, peptide, or other biological molecule in the mammal
and comparing the level measured in that mammal to level measured in a matched
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population known not fo be experiencing dysregulation of that gene, nucleic acid, protein,
peptide, or other biclogical molecule dysregulated. Alternatively, the level may be compared
to one measured in the same individual at a different time.

The terms “heart disease” or “cardiovascular disease” as used herein comprises diseases
and disorders that affect the heart muscle or the blood vessels of the heart and the body.
Heart diseases may lead to cardiac failure and eventually are one of the most frequent
causes of death in industrial societies. Examples for heart diseases induced by IL-18/IL-
18BP imbalance comprise, but are not limited to obstructive heart disease, thrombolytic
dysfunction, alcoholic cardiomyopathy, aortic valve prolapse, aoriic valve stenosis,
arthythmias, cardiogenic shock, congenital heart disease, dilated cardiomyopathy, heart
attack, heart failure, heart tumor, heart valve pulmonary stenosis, hypertrophic
cardiomyopathy, idiopathic cardiomyopathy, ischemic heart disease, ischemic
cardiomyopathy, mitral regurgitation, mitral valve prolapse, periparium cardiomyopathy,
stable angina.

The term “diabetes mellitus type 2” as used herein is the most common form of diabetes.
This disease or disorder is characterized that either the body does not or only insufficiently
produce the enzyme insulin or cells have defects in their response to insulin. Such defects
are believed to involve the insulin receptor.

As used herein "endogenous” refers to any material from or produced inside an organism,
cell, tissue or system. The term "exogenous" refers to any material introduced from or
produced outside an organism, cell, tissue or system.

The term "expression” as used herein is defined as the transcription and/or translation of a
particular nucleotide sequence driven by its promoter. The term "expression vector” as used
herein refers to a vector containing a nucleic acid sequence coding for at least part of a
gene product capable of being transcribed. in some cases, RNA molecules are then
translated into a protein, polypeptide, or peplide. In other cases, these sequences are not
transiated, for example, in the production of antisense molecules, siRNA, ribozymes, and
the like. Expression vectors can contain a variety of control sequences, which refer to
nucleic acid sequences necessary for the transcription and possibly franslation of an
operatively linked coding sequence in a particular host organism. In addition to control
sequences that govern transcription and translation, vectors and expression vectors may
contain nucleic acid sequences that serve other functions as well. The expression vector
according to the present invention can be used in gene therapy for the treatment of the
disease or disorder as disclosed herein. In particular, said expression veclor is a viral
vector. The viruses that can be used as a vehicle to deliver the expression vector is
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selected from the group of retrovirus, adenovirus, lentivirus, herpes simplex virus, vaccinia, pox virus,
and adeno-associated virus.

The terms "inhibit", “neutralize” or “block” as used herein, have to be understood as synonyms which
mean reducing a molecule, a reaction, an interaction, a gene expression, an mRNA, and/or a
protein's expression, stability, function or activity by a measurable amount or to prevent entirely.
Inhibitors are compounds that, e.g., bind to, partially or totally block stimulation, decrease, prevent,
delay activation, inactivate, desensitize, or down regulate a protein, a gene, and an mRNA stability,
expression, function and activity, e.g., antagonists.

The term “antisense expression vector” refers to an expression vector, which encodes for single-
stranded or double-stranded RNA that is complementary to a messenger RNA (mRNA) strand and
which inhibits translation of said mRNA into amino acids. The term antisense RNA comprises
asRNA, siRNA, shRNA, microRNA.

The term “gene therapy” as used herein means the use of DNA, e.g. an expression vector, as a
pharmaceutical agent to treat a disease as disclosed herein.

SUMMARY OF THE INVENTION

In one aspect, the present invention provides the use of a composition comprising IL-18BP in the
manufacture of a medicament for the treatment of an IL-18 associated disease or disorder in a
subject suffering from such a disease or disorder, wherein the body fluids of said subject have been
quantified to have abnormal levels of free IL-18, which exceed the level of free IL-18 in body fluids of
a healthy control subject, using an assay capable of detecting free IL-18 in body fluids, said assay
comprising IL-18BP which specifically binds to free IL-18, but not to IL-18 bound in a complex and
functions as the capturing molecule for free IL-18, and wherein said composition further comprises N-
terminal and/or C-terminal deletion variants of IL-18BP in an amount of less than 40%, wherein said
deletion variants comprise deletions of between 1 and 5 amino acid residues at the C-terminal end of
the IL-18BP and/or between 1 and 30 amino acid residues at the N-terminal end of the IL-18BP and
wherein IL-18BP is human IL-18BP selected from isoform a, b, ¢ and d of human IL-18BP as shown
in SEQ ID NO: 7, or SEQ ID NOs: 388-390 and wherein said IL-18 associated disease or disorder is
one selected from the group consisting of chronic obstructive pulmonary disease (COPD),
transfusion-related lung injury, bronchopulmonary dysplasia (BPD), acute respiratory distress
syndrome (ARDS), Still's disease, adult Still's disease, juvenile Still's disease, juvenile rheumatoid
arthritis (JRA), juvenile idiopathic arthritis (JIA), systemic onset juvenile idiopathic arthritis (SoJIA),
systemic juvenile idiopathic arthritis (sJIA), interstitial lung disease (ILD), macrophage activation
syndrome (MAS) including primary, secondary and recurrent MAS, hemophagocytic
lymphohistiocytosis (HLH), familial (hereditary) hemophagocytic lymphohistiocytosis (FHLH)
associated with gene defects in perforin, munc 13-4 and 18-2, synthaxin 11, immune deficiencies
such as Chédiak-Higashi syndrome (CHS), Griscelli syndrome (GS), X-linked lymphoproliferative
syndrome (XLP2), X-linked inhibitor of apoptosis protein deficiency (XIAP), acquired hemophagocytic
lymphohistiocytosis associated with infectious conditions especially Herpes virus such as Epstein-
Barr virus (EBV) and other pathogens, autoinflammatory syndrome associated with NLRC4
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mutations, Giant Cell Arteritis (GCA), pyogenic arthritis, pyoderma gangrenosum, and acne (PAPA),
pulmonary sarcoidosis, heart failure, ischemic heart disease, dry eye disease (DED), keratitis,
corneal ulcer and abrasion, iritis, glaucoma, Sjégren’s syndrome, autoimmune uveitis, Behget’s
disease, conjunctivitis, allergic conjunctivitis, diabetes type 2, solid organ and hematologic stem cell
transplantation, ischemia reperfusion injury, familial Mediterranean fever (FMF), tumor necrosis
factor receptor 1-associated periodic syndromes (TRAPS), hyper-IgD syndromes (mevalonate kinase
gene mutation), gout, Schnitzler syndrome, Wegener’'s granulomatosis also called granulomatosis
with polyangitis (GPA), Hashimoto’s thyroiditis, Crohn’s disease, early onset inflammatory bowel
disease (EOIBD), very EOIBD (VEOIBD), infantile IBD, neonatal IBD, ulcerative colitis and Blau
syndrome (NOD-2 mutation).

In another aspect, the present invention provides use of a composition as defined the pending claim
set in the manufacture of a medicament for the treatment of a pediatric autoinflammatory disease or
condition, wherein the pediatric autoinflammatory disease or condition is a MAS-like pediatric
disease or condition including primary, secondary and recurrent MAS and wherein the MAS-like
pediatric disease or condition is an IL-18 associated, pediatric autoinflammatory disease or condition
with severe systemic inflammation.

In yet another aspect, the present invention provides use of the composition as defined in the
pending claim set in the manufacture of a medicament for the treatment of early onset severe
pyogenic arthritis, pyoderma gangrenosum and acne (PAPA).

In yet another aspect, the present invention provides use of the composition as defined in the
pending claim set in the manufacture of a medicament for the treatment of early onset inflammatory
bowel disease (EOIBD), very EOIBD (VEOIBD), infantile IBD and neonatal IBD.

EMBODIMENTS

1. A composition comprising IL-18BP or an active fragment thereof for use in the treatment of
an IL-18 associated disease or disorder in a subject suffering from such a disease or disorder,
wherein the body fluids of said subject have been quantified to have abnormal levels of free IL-18,
which exceed the level of free IL-18 in body fluids of a healthy control subject, particularly by 5%,
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, or more than 100%, using an assay
capable of detecting free IL-18 in body fluids, said assay comprising IL-18BP or an antibody or a
functional part thereof, which antibody or active part thereof binds to IL-18 at the binding site of IL-
18BP or in the vicinity of the binding site of IL-18BP, but does not bind IL-18/IL-18BP complexes and
wherein said composition is substantially free of N- terminal and/or C-terminal deletion variants of IL-
18BP, which are present in an amount of less than 30%, particularly less than 20%, particularly less
than 15%, particularly less than 10%, particularly less than 7.5%, particularly less than 5%,
particularly less than 2.5%, particularly less than 1%, particularly less than 0.5%, particularly less
than 0.25%, particularly less than 0.1%.

2. A composition comprising an IL-18 inhibitor or an active fragment thereof for use in the
treatment of an IL-18 associated disease or disorder in a subject suffering from such a disease,
wherein the body fluids of said subject have been quantified to have abnormal levels of free IL-18,
which exceed the level of free IL-18 in body fluids of a healthy control subject, particularly by 5%,
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, or
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more than 100%, using an assay capable of detecting free IL-18 in body fluids comprising
IL-18BP or an antibody or a functional part thereof, which antibody or active part thereof
binds to IL-18 at the binding site of IL-18BP or in the vicinity of the binding site of IL-18BP,
but does not bind IL-18/IL.-18BP complexes, and wherein said inhibitor is IL-18BP or an
antibody or a functional part thereof, which antibody or active part thereof binds to IL-18 at
the binding site of IL-18BP or in the vicinity of the binding site of IL-18BP, but does not bind
1L-18/IL-18BP complexes and wherein said composition comprises sodium chloride, and/or
sodium hydroxide and/or sodium phosphate.

3. A composition comprising an IL-18 inhibitor or an active fragment thereof for use in
the treatment of an IL-18 associated disease or disorder in a subject suffering from such a
disease, wherein the body fluids of said subject have been quantified to have abnormal
levels of free IL-18, which exceed the level of free IL-18 in body fluids of a healthy control
subject, particularly by 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, or
more than 100%, using an assay capable of detecting free 1L-18 in body fluids comprising
IL-18BP or an antibody or a functional part thereof, which antibody or active part thereof
binds to IL-18 at the binding site of IL-18BP or in the vicinity of the binding site of IL.-18BP,
but does not bind IL-18/IL-18BP complexes, and wherein said inhibitor is (L-18BP or an
antibody or a functional part thereof, which antibody or active part thereof binds to IL-18 at
the binding site of IL-18BP or in the vicinity of the binding site of IL-18BP, but does not bind
IL-18/1L-18BP complexes and wherein said compaosition is administered to the subject to be
treated in multiple doses/day, in multiple doses/week or in multiple doses/month,

4, The composition for use according fo any one of embodiments 1-3, wherein the level
of free IL-18 in the body fiuids has been determined to be 25 pg/mL and, particularly, up to
10000 pg/mL as compared to <4 pg/mL in the healthy control.

5. The composition for use according to any one of embodiments 1-4, wherein the
assay for quantifying the level of free IL-18 in the body fluids includes the steps of:

a) bringing a sample of body fluid suspected to contain free IL-18 into contact with IL-
18BP or the antibody, which specifically binds to free IL-18, but not to 1L-18 bound in a
complex and functions as the capturing molecule for free IL-18;

b) allowing IL-18BP or the antibody to bind to free IL-18;

c) detecting the binding of IL-18 to IL-18BP or the antibody and determining the
amount of free IL-18 in the sample.

6. The composition for use according to any one of embodiments 1-5, wherein the
antibody used as an inhibitor of IL-18 or as the capturing molecule in an assay for
quantifying free IL-18 in body fluids, is an antibody including any functionally equivalent
antibody or a functional part thereof, which antibody or functional part thereof binds to free
IL-18 at the binding site of IL-18BP or in the vicinity of the binding site of IL-18BP, but not
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IL-18/IL-18BP complexes and which antibody comprises comprises CDR1, CDR2, and
CDRS of the heavy chain variable (VH) region, which CDRs are comprised in, or essentially
consist of, the corresponding heavy chain CDR sections of the antibodies identified in Table
8 having the sequence as shown in row 5 of Table 8, and CDR1, CDR2, and CDRS3 of the
light chain variable {VK) region, which CDRs are comprised in, or essentially consist of, the
corresponding light chain CDR regions of the antibodies ideniified in Table 8 having the
sequence as shown in row 5 of Table 8.

7. The composition for use according to any one of embodiments 1-6, wherein the
antibody used as an inhibitor of IL-18 or as the capturing molecule in an assay for
quantifying free IL-18 in body fluids, is an antibody including any functionally equivalent
antibody or a functional part thereof, which antibody or functional part thereof binds to free
IL-18 at the binding site of IL-18BP or in the vicinity of the binding site of IL-18BP, but not
IL-18/IL-18BP complexes and which antibody comprises CDR1, CDR2, and CDR3 of the
heavy chain variable (VH) region of the antibodies identified in Table 8 and having the
sequence as shown in Table 8 and CDR1, CDR2, and CDR3 of the light chain (VK) variable
region region of the antibodies identified in Table 8 and having the sequence as shown in
Table 8.

8. The composition for use according to any one of embodiments 1-7, wherein the
antibody used as an inhibitor of IL-18 or as the capluring molecule in an assay for
quantifying free IL-18 in body fluids, is an antibody selected from the group consisting of
moneclonal, polyclonal, chimeric, single chain, bispecific or bi-effective, simianized, human
and humanized antibodies.

9. The composition for use according to any one of embodiments 1-8, wherein the
antibody used as an inhibitor of IL-18 or as the capturing molecule in an assay for
quantifying free IL-18 in body fluids, is a human or humanized antibody.

10.  The composition for use according to any one of embodiments 1, and 4-8, wherein
said deletion variants comprise deletions of between 1 and 5 amino acid residues at the C-
terminal end of the IL-18BP and/or between 1 and 30 amino acid residues at the N-terminal
end of the IL-18BP.

11.  The composition for use according to embodiment 10, wherein the proportion of the
deletion variants in the composition is less than 30%, particularly less than 20%, particularly
less than 15%, particularly less than 10%, particularly less than 7.5%, particularly less than
5%, particularly less than 2.5%, particularly less than 1%, particularly less than 0.5%,
particularly less than 0.25%, particularly less than 0.1%.%.

12.  The composition for use according to any one of embodiments 1, 2, and 4-11,
wherein said composition is administered to the subject to be treated in muitiple doses/day,
in multiple doses/week or in multiple doses/month.
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13.  The composition for use according to any one of embodiments 1-12, wherein the
composition is administered in two doses per week, three doses per week, four doses per
week.

14.  The composition for use according to embodiment 13, wherein a single dose
comprises between 10 mg and 600 mg IL-18BP.

15.  The composition for use according to embodiment 14, wherein a single dose
comprises between 10 and 20 mg, between 20 and 40 mg, between 40 and 80 mg,
between 80 and 160 mg, between 160 mg and 320 mg or between 320 mg and 600 mg IL-
18BP.

16.  The composition for use according to any one of embodiments 1-15, wherein the
treatment is continued at least until the treated subject shows a therapeutic response.

17. The composition for use according to embodiment 16, wherein said therapeutic
response is characterized by

(a) Normalization of body temperature (Normal range between 36.3 and 37 4°C measured
in the armpit,in the absence of NSAIDs 24h prior to measurement

{b) Improvement in joint swelling and tenderness (= 20%) and,

(c) Decrease of CRP = 70% or normalization of CRP and ferritin to reference values.

18.  The composition for use according to any one of embodiments 1-17, wherein the
IL18 BP is human IL-18BP, particularly recombinant human interleukin 18 Binding protein
{rhiL-18BP).

19.  The composition for use according to any one of embodiments 1-18, wherein the IL-
18BP is the isoform a or the isoform ¢ of IL-188BP.

20. The composition for use according to any one of embodiments 1-19, wherein the IL-
18BP is the isoform a of IL-18BP as shown in SEQ ID NO: 7.

21.  The composition for use according to any one of embodiments 1-20, wherein said
IL-18 associated disease or disorder is one selected from the group consisting of chronic
obstructive pulmonary disease (COPD), transfusion-related lung injury, bronchopulmonary
dysplasia (BPD), acute respiratory distress syndrome (ARDS), Still's disease, particularly
Adult Stil's disease or juvenile Still's disease, juvenile rheumatoid arthritis (JRA), juvenile
idiopathic arthritis (JIA), systemic juvenile onset idiopathic arthritis (SoJlA), systemic
juvenile idiopathic arthritis (sJIA), interstitial lung disease (ILD), macrophage activation
syndrome (MAS) including primary, secondary and recurrent MAS, hemophagocytic
lymphohistiocytosis (HLH), Familial (hereditary) hemophagocytic lymphohistiocytosis
(FHLH) associated with gene defects in perforin, munc 13-4 and 18-2, synthaxin 11,
immune deficiencies such as Chédiak-Higashi syndrome (CHS), Griscelli syndrome (GS),
X-linked lymphoproliferative syndrome (XLP2), X-linked inhibitor of apoptosis protein
deficiency (XIAP), acquired hemophagocytic lymphohistiocytosis associated with infectious
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conditions especially Herpes virus such as EBV and other pathogens . Cryopyrin-
Associated Periodic Syndromes (CAPS) including Familial Cold Auto-inflammatory
Syndrome (FCAS), Muckle Well Syndrome (MWS) and Neonatal Onset Multisystem
Inflammatory Disease (NOMID), autoinflammatory syndrome associated with NLRC4
mutations, Giant Cell Arteritis {(GCA), geographic athrophy, sarcoidis, pulmonary sarcoidis,
idiopathic pulmonary fibrosis, cystic fibrosis, pulmonary arierial hypertension, asthma,
bronchiectasis, heart failure, ischemic heart disease, amyotrophic lateral sclerosis (ALS),
atherosclerosis, dry eye disease (DED), keratitis, corneal ulcer and abrasion, corneal
neovascularization, pathological intraocular neovascularization, iritis, glaucoma, macular
degeneration, Sjogren’s syndrome, autoimmune uveitis, Behget's disease, conjunctivitis,
allergic conjunctivitis, dermatitis of eyelid, diabetes type 1, diabetes type 2, non-alcoholic
fatty liver disease (NAFLD), steato hepatitis, solid organ and hematologic stem cell
fransplantation, ischemia reperfusion injury, familial Mediterranean fever (FMF}, tumor
necrosis factor receptor 1-associated periodic syndromes (TRAPS), hyper-lgD syndromes
{mevalonate kinase gene mutation), gout, Schnitzler syndrome, Wegener's granulomatosis
also called granulomatosis with polyangitis (GPA), Hashimoto's thyroiditis, Crohn’s disease,
early onset inflammatory bowel disease (EOIBD), ulcerative colitis, immunoglobuiin-4
(lgG4)-related diseases, Blau syndrome (NOD-2 mutation) and stem cell therapies.
22. The composition for use according to any one of the preceding embodiments,
wherein said subject has been diagnosed to suffer from Still's disease based on the
presence of at least two of the major Yamaguchi criteria.
23.  The composition for use according to embodiment 22, wherein said at least two of
the major Yamaguchi criteria are selected from the group consisting of

i. Temperature of >39°C for >1 wk

ii. Leukocytosis >10,000/mm? with >80% PMNs

iii. Typical rash

iv. Arthralgias >2 wk
and, optionally, elevation of markers of inflammation.
24.  The composition for use according to any one of embodiments 22-23, wherein the
subject to be treated has been exposed to non-steroidal anti-inflammatory drugs (NSAIDS),
Prednisone andf/or synthetic Disease-modifying anti-rheumatic drugs (sDMARDs) without
response to treatment or with incomplete response to treatment.
25.  The composition for use according to embediment 24, wherein the subject to be
treated has been exposed to non-steroidal anti-inflammatory drugs (NSAIDS), Prednisone )
at a dose of at least Smg/day for 21 month, and/or to synthetic Disease-modifying anti-
rheumatic drugs (sDMARDs) at a dose of at least 10mg/day for = 3 months.
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26, The composition for use according to any one of the preceding embodiments,
wherein said IL-18 associated disease or disorder is part of the Chronic Obstructive
pulmonary disease (COPD) syndrome induced by smoking, second-hand smoke exposure,
air contaminants in general and is characterized by the presence of poorly reversible airflow
limitation.

27. The composition for use according to any one of the preceding embodiments,
wherein said IL-18 associated disease or disorder is associated with the multi-components
of the heterogeneous COPD disease, and COPD exacerbations induced by viral or bacterial
infection.

28. The composition for use according to any one of the preceding embodiments,
wherein said IL-18 associated disease or disorder is an IL-18 induced systemic
manifestation of inflammation and associated comorbidities selected from the group
consisting of emphysema, tissue inflammation, tissue destruction, lung resection,
disappearance of the vasculature, apoptosis of endothelial cells, mucus metaplasia, cardiac
hypertrophy, decrease of VEGF in the lung tissue, pulmonary vessel loss, vessel
muscularization, vascular remodeling, collagen deposition, aberrant elastin layers in the
lung, fibrotic airway remodeling, airspace enlargement, chronic remodeling of the airways
and pulmonary vessels and decreased pulmonary function.

29. The composition for use according to any one of the preceding embodiments,
wherein treatment comprises prevention, haiting, alleviation or reversion of symptoms
associated with said disease or disorder.

30. The composition for use according to any one of the preceding embodiments,
wherein increased expression of IFNy, 1L-13 or IL-17A is modified, particularly inhibited,
compared to untreated subjects suffering from said disease or disorder.

31. The composition for use according to any one of the preceding embodiments,
wherein binding of free IL-18 by the IL-18BP compensates the IL-18/IL-18BP imbalance by
trapping and neutralizing the excess of free IL-18 in tissue and circulation.

32. The composition for use according to any one of the preceding embodiments,
wherein the IL-18BP inhibits infiltration of neutrophils into the lung, particularly through
mitigation of G-CSF release in the lung airways.

33. The composition for use according to any one of the preceding embodiments for the
treatment of chronic obstructive pulmonary disease (COPD), acute respiratory distress
syndrome (ARDS), heart disease, amyotrophic lateral sclerosis (ALS), dry eye disease
and/or diabetes type Il

34.  The composition for use according to any one of the preceding embodiments for the
treatment of chronic obstructive pulmonary disease (COPD).
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35.  The composition for use according to any one of the preceding embodiments for the
treatment of heart disease.

36. The composition for use according to any onse of the preceding embodiments for the
treatment of amyotrophic lateral sclerosis (ALS).

37.  The composition for use according to any one of the preceding embodiments for the
treatment of dry eye disease.

38.  The composition for use according to any one of the preceding embodiments for the
treatment of diabetes type Il

39. The composition for use according to any one of the preceding embodiments,
wherein IL-18 binding is restricted or inhibited, particularly binding of free IL-18 to IL-18R,
but especially free 1L.-18 binding to IL-18Ra.

40. The composition for use according to any one of the preceding embodiments,
wherein the IL-18BP reduces binding of IL-18 to IL-18 receptor, particularly binding to IL-
18Ra by at least 5%, particularly by at least 10%, particularly by at least 15%, particularly by
at least 20%, particularly by at least 25%, particularly by at least 30%, particularly by at
least 40%, particularly by at least 45%, particularly by at least 50%, particularly by at least
55%, particularly by at least 60%, particularly by at least 65%, particularly by at least 70,
particularly by at least 75, particularly by at least 80, particularly by at least 85%, particularly
by at least 90%, particularly by at least 95%, particularly by 100%.

41. The composition for use according to any one of the preceding embodiments,
wherein the IL-18BP neutralizes free IL-18 by restricting or preventing IL-18 binding to IL-18
receptor (IL-18R), especially free IL-18 binding to IL-18Ra.

42. A human or humanized antibody including any functionally equivalent antibody or
parts thereof, which antibody or functional part therecf binds to free IL-18 at the binding site
of IL-18BP or in the vicinity of the binding site of IL-18BP, but not IL-18/IL-18BP complexes
and which antibody comprises CDR1, CDR2, and CDR3 of the heavy chain variable (VH})
region, which CDRs are comprised in, or essentially consist of, the corresponding heavy
chain CDR sections of the antibodies identified in Table 8 having the sequence as shown in
row 5 of Table 8 and CDR1, CDR2, and CDR3 of the light chain variable (VK) region, which
CDRs are comprised in, or essentially consist of, the corresponding light chain CDR
saections of the antibodies identified in Table 8 having the sequence as shown in row 5 of
Table 8..

43. The human or humanized antibody of embodiment 42 including any functionally
equivalent antibody or parts thereof, which antibody or functional pat thereof binds to free
IL-18 at the binding site of [L-18BP or in the vicinity of the binding site of IL-18BP, but not
IL-18/IL-18BP complexes and which antibody comprises CDR1, CDR2, and CDR3 of the
heavy chain variable region having the sequence as shown in Table 8 and CDR1, CDR2,
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and CDR3 of the light chain variable region region having the sequence as shown in Table
8.

44.  An antibody including any functionally equivalent antibody or parts thereof, which
antibody or functional part thereof binds to free IL-18 at the binding site of IL-18BP or in the
vicinity of the binding site of IL-18BP, but not IL-18/IL-18BP complexes and which antibody
comprises CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs
are comprised in, or essentially consist of, the corresponding heavy chain CDR sections of
the antibodies identified in Table 8 having the sequence as shown in row 5 of Table 8 and
CDR1, CDR2, and CDR3 of the light chain variable (VK) region, which CDRs are comprised
in, or essentially consist of, the corresponding light chain CDR sections of the antibodies
identified in Table 8 having the sequence as shown in row 5 of Table 8,. wherein said
antibody is not antibody 107C6, 108F8, 109A6, 111A6, 131B4, 131E8, 131H1, 132H4,
133A6 as identified in the sequence listing based on its VH and VK sequences.

45. A composition comprising an antibody according to any one of embodiments 42-44
46. The composition of embodiment 45, which is a pharmaceutical composition
comprising a pharmaceutically acceptable carrier.

47.  The composition of embodiment 45 or 46 comprising an antibody according to any
one of embodiments 42-44. for use in the treatment of an IL-18 associated disease or
disorder in a subject suffering from such a disease as defined in any one of embodiments 1-
41.

48. A method of determining the amount of free IL-18 in a sample or in situ comprising
detecting the specific binding of the antibody as defined in any one of embodiments 42-44
to free IL-18 protein in the sample or in sifu which includes the steps of:

a) bringing a sample or a specific body part or body area suspected to contain free IL-
18 into contact with the antibody as defined in any one of embodiments 42-44, which
specifically binds to free IL-18, but not to IL-18 bound in a complex and functions as the
capturing molecule for free IL-18;

b) allowing the antibody to bind to free IL-18;

c) detecting the binding of IL-18 to the antibody and determining the amount of free IL-
18 in the sample.

49. A method of diagnosing an IL-18 associated disease or disorder, particularly an IL-
18 associated disease or disorder as defined in any one of the preceding embodiments in a
patient comprising detecting the specific binding of the antibody as defined in any one of
embodiments 42-44 to free IL-18 protein in a sample or jn situ which includes the steps of:
a) bringing a sample or a specific body part or body area suspected to contain free IL-
18 into contact with the antibody as defined in any one of embodiments 42-44, which



WO 2016/139297 PCT/EP2016/054524
76

specifically binds to free IL-18, but not to IL-18 bound in a complex and functions as the
capturing molecule for free 1L-18;

b) allowing the antibody to bind to free IL-18;

c) detecting the binding of IL-18 fo the antibody and determining the amount of free IL-
18 in the sample;

d) comparing the amount of free IL-18 in the sample of the subject suffering from the
diseases or disorder as defined in any one of the preceding embodiments to the amount in
the sample of a healthy subject.

50. A method for diagnosing a predisposition to an IL-18 associated disease or disorder,
particularly an 1L-18 associated disease or disorder as defined in any one of the preceding
embodiments in a patient comprising detecting the specific binding of the antibody as
defined in any one of embodiments 42-44 to free 1L.-18 protein in a sample or in sifu which
includes the steps of:

a) bringing a sample or a specific body part or body area suspected to contain free IL-
18 into contact with the antibody as defined in any one of embodiments 42-44, which
specifically binds to free IL-18, but not to IL-18 bound in a complex and functions as the
capturing molecule for free IL-18;

b) allowing the antibody to bind to free 1L-18;

) detecting the binding of IL-18 to the antibody and determining the amount of free IL-
18 in the sample;

d) comparing the amount of free IL-18 in the sample of the patient suffering from the
diseases or disorder as defined in any one of the preceding embodiments to the amount in
the sample of a healthy patient;

wherein an increase in the amount of said free-IL-18 in the sample compared to a normal
control value obtained from a healthy patient indicates that said patient is suffering from or
is at risk of developing a disease or disorder as defined in any one of the preceding
embodiments.

51. A method for monitoring minimal residual disease in a patient following treatment
with the composition as defined in any one of embodiments 1-41 and 45-47, wherein said
method comprises:

a) bringing a sample or a specific body part or body area suspected to contain free IL-
18 into contact with the antibody as defined in any one of embodiments 42-44, which
specifically binds to free IL-18, but not to IL-18 bound in a complex and functions as the
capturing molecule for free I1L-18;

b) allowing the antibody to bind to free IL-18;

c) detecting the binding of IL-18 to the antibody and determining the amount of free IL-
18 in the sample;
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d) comparing the amount of free IL-18 in the sample of the patient suffering from the
diseases or disorder as defined in any one of the preceding embodiments to the amount in
the sample of a healthy patient;

wherein an increase in the amount of said free-IL-18 in the sample compared to a normal
control value obtained from a healthy patient indicates that said patient is still suffering from
a minimal residual disease.

52. A method for predicting responsiveness of a patient to a treatment with the
composition as defined in any one of embodiments 1-41 and 45-47, wherein said method
CoOmprises:

a) bringing a sample or a specific body part or body area suspected to contain free IL-
18 into contact with the antibody as defined in any one of embodiments 42-44, which
specifically binds to free IL-18, but not to IL-18 bound in a complex and functions as the
capturing molecule for free IL-18;

b) allowing the antibody to bind to free IL-18;

¢} detecting the binding of IL-18 to the antibody and determining the amount of free IL-
18 in the sample;

d) comparing the amount of free IL-18 in the sample of the patient suffering from the
diseases or disorder as defined in any one of the preceding embodiments to the amount in
the sample of a healthy patient;

wherein a decrease in the amount of said free-IL-18 in the sample indicates that said patient
has a high potential of being responsive to the treatment.

53. The method of any one of embodiments 48 to 52 comprising the additional step of
using in step a) an IL-18BP specific binding molecule, which binds to a different site of IL-
18BP than the capturing molecule, particularly wherein one of said molecules binds to the
IL-18 binding site of IL-18BP.

54.  The method of any one of embodiments 48 to 53 comprising the additional step of
determining in the sample the presence of free IL-18BP by using in step a) an {L-18BP
specific capturing molecule and an IL-18BP specific detection molecule, which binds to a
different site of IL-18BP than the capturing molecule, particularly, wherein one of said IL-
18BP specific molecules binds to the iL-18 binding site of IL-18BP, by determining in step c)
the amount of free and total IL-18 and of free and total IL-18BP bound to the capluring
molecule in the sample; and by comparing in step d) the amount of free and/or total IL-18
and free andfor total IL-18BP in the sample of the patient suffering from the diseases or
disorder as defined in any one of the preceding embodiments to the amount in the sample
of a healthy patient.

§5. The method according to any one of embodiments 48-54, wherein said capturing
molecule is
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a. the IL-18BP

b. the IL-18 specific antibody as defined in any one of embodiments 42-44.

56. The method according to any one of embodimenis 48-55, wherein said sample is
selected from the group consisting of broncho-alveolar lavage fluid (BALF) circulation fluids,
secretion fluids, biopsy, and homogenized tissue, particularly serum, urine, tear, saliva, bile,
sweat, exhalation or expiration, sputum, bronchoalveolar fluid, sebum, celiular, gland,
mucosa or tissue secretion.

57.  The method of any one of embodiments 48-58, wherein the amount of free IL-18 in
isolated serum of a subject, particularly 2 human, suffering from said disease are 25 pg/mL
and, particularly, up to 10000 pa/mL, whereas the amount of free IL-18 in serum of heaithy
subject, particularly a healthy human is <4 pg/ml.

58. A diagnostic kit for detecting free iL-18, comprising the antibody as defined in any
one of embodiments 42-44 as the capturing molecule, and a second IL~18 specific binding
molecule as the detection molecule and, optionally, a second IL-18 specific capturing
molecule, wherein the detection molecule binds to different sites of IL-18 than the capturing
molecule.

59. A method for treating an IL-18 associated disease or disorder in a subject, wherein
said method comprises

a. quantifying the amount of free IL-18 in the body fluids of said subject using the
method according to embodiment 48;

b. administering to a subject having been quantified to have abnormal levels of free IL-
18 in the body fluids, which exceed the level of free IL-18 in body fluids of a healthy control
subject by 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, or more than
100%, a therapeutically or prophylactically effective amount of the composition as defined in
any one of embodiments 1-37 and 41, particularly by systemic, infranasal, buccal, oral,
transmucosal, intratracheal, intravenous, subcutaneous, intraurinary tract, intravaginal,
sublingual, intrabronchial, intrapulmonary, transdermal or intramuscular administration, in
particular broncho-pulmonary administration.

60. The antibody of embodiment 42 or embodiment 44 including any functionally
equivalent antibody or a functional part thereof, which antibody binds to free IL-18 at the
binding site of IL-18BP or in the vicinity of the binding site of IL-18BP, but not IL-18/IL-18BP
complexes comprising,

a) CDR1, CDR2, and CDRS3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 sections as shown in SEQ ID NO: 309, SEQ ID NO: 310 and SEQ ID NO: 311 and
CDR1, CDR2, and CDRS3 of the light chain variable (VH) region, which CDRs are comprised
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in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SEQ ID NO: 312, SEQ ID NO: 313 and SEQ ID NO: 314;

b) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 seclions as shown in SEQ D NO: 315, SEQ ID NO: 316 and SEQ ID NO: 317 and
CDR1, CDR2, and CDRS3 of the light chain variable (VH) region, which CDRs are comprised
in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SEQ ID NO: 318, SEQ ID NO: 319 and SEQ ID NO: 320;

c) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 sections as shown in SEQ 1D NO: 321, SEQ ID NO: 322 and SEQ 1D NO: 323 and
CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which CDRs are comprised
in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SEQ ID NO: 324, SEQ ID NO: 325 and SEQ 1D NO: 326;

d) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 sections as shown in SEQ ID NO: 327, SEQ ID NO: 328 and SEQ ID NO: 329 and
CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which CDRs are comprised
in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SEQ ID NO: 330, SEQ ID NO: 331 and SEQ 1D NO:; 332;

e) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 sections as shown in SEQ ID NO: 327, SEQ ID NO: 328 and SEQ ID NO: 329 and
CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which CDRs are comprised
in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SE®@ 1D NO: 333, SEQ ID NO: 334 and SEQ ID NO: 335;

f) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 sections as shown in SEQ ID NO: 336, SEQ ID NO: 337 and SEQ ID NO: 338 and
CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which CDRs are comprised
in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDRS3 sections
as shown in SEQ ID NO: 345, SEQ ID NO: 346 and SEQ ID NO: 347,

g) CDR1, CDR2, and CDRS3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 sections as shown in SEQ ID NO: 339, SEQ ID NO: 340 and SEQ ID NO: 341 and
CDR1, CDR2, and CDRS3 of the light chain variable (VH) region, which CDRs are comprised
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in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SEQ ID NO: 345, SEQ 1D NO: 348 and SEQ ID NO: 347;

h) CDR1, CDR2, and CDR3 of the heavy chain variable {(VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 sections as shown in SEQ ID NO: 342, SEQ ID NO: 343 and SEQ D NO: 344 and
CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which CDRs are compriged
in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SEQ ID NO: 345, SEQ ID NO: 346 and SEQ 1D NO: 347;

i) CDR1, CDR2, and CDR3 of the heavy chain variable {(VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 sections as shown in SEQ 1D NO: 348, SEQ ID NO: 349 and SEQ ID NO: 350 and
CDR1, CDR2, and CDRa3 of the light chain variable (VH) region, which CDRs are comprised
in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SEQ ID NO: 357, SEQ ID NO: 358 and SEQ ID NO: 359;

i) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 sections as shown in SEQ 1D NO: 351, SEQ ID NO: 352 and SEQ 1D NO: 353 and
CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which CDRs are comprised
in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SEQ ID NO: 357, SEQ ID NO: 358 and SEQ ID NO: 359;

k) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 sections as shown in SEQ 1D NO: 354, SEQ ID NO: 355 and SEQ ID NO: 356 and
CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which CDRs are comprised
in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SEQ ID NO: 357, SEQ ID NO: 358 and SEQ ID NO: 359;

1) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 sections as shown in SEQ 1D NO: 360, SEQ ID NO: 361 and SEQ ID NO: 362 and
CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which CDRs are comprised
in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SEQ ID NO: 363, SEQ ID NO: 364 and SEQ ID NO: 365;

m) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 sections as shown in SEQ D NO: 360, SEQ ID NO: 361 and SEQ ID NO: 362 and
CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which CDRs are comprised
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in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SEQ ID NO: 366, SEQ ID NO: 367 and SEQ ID NO: 368;

n) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CORs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 sections as shown in SEQ ID NO: 369, SEQ {D NO: 370 and SEQ ID NO: 371 and
CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which CDRs are comprised
in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SEQ ID NO: 372, SEQ ID NO: 373 and SEQ ID NO: 374;

o) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDOR1, CDR2 and
CDR3 sections as shown in SEQ ID NO: 375, SEQ ID NO: 376 and SEQ ID NO: 377 and
CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which CDRs are comprised
in, or essentially consist of, the corresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SEQ ID NO: 378, SEQ ID NO: 379 and SEQ ID NO: 380; or

p) CDR1, CDR2, and CDR3 of the heavy chain variable (VH) region, which CDRs are
comprised in, or essentially consist of, the corresponding heavy chain CDR1, CDR2 and
CDR3 sections as shown in SEQ ID NO: 381, SEQ ID NO: 382 and SEQ ID NO: 383 and
CDR1, CDR2, and CDR3 of the light chain variable (VH) region, which CDRs are comprised
in, or essentially consist of, the carresponding light chain CDR1, CDR2 and CDR3 sections
as shown in SEQ ID NO: 384, SEQ ID NO: 385 and SEQ ID NO: 386.

61.  An antibody including any functionally equivalent antibody or parts thereof, which
antibody or functional part thereof binds to free IL-18 at the binding site of IL-18BP or in the
vicinity of the binding site of IL-18BP, but not IL-18/IL-18BP complexes and which antibody
comprises CDR1, CDR2, and CDR3 of the heavy chain variable region having the
sequence calculated according to Chothia as shown in Table 8 and CDR1, CDRZ2, and
CDR3 of the corresponding light chain variable region having the sequence calculated
according to Chothia as shown in Table 8.

62. The antibody of embodiment 61 including any functionally equivalent antibody or a
functional part thereof, which binds to free IL-18 at the binding site of IL-18BP or in the
vicinity of the binding site of IL-18BP, but not IL-18/IL~18BP complexes, comprising

a) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 153, SEQ ID NO: 154 and SEQ ID NO: 155 and COR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 156, SEQ ID NO: 157 and SEQ ID NO: 158;
b) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 159, SEQ ID NO: 160 and SEQ ID NO: 161 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 162, SEQ ID NO: 163 and SEQ ID NO: 164;
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c) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 165, SEQ ID NO: 166 and SEQ ID NO: 167 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 168, SEQ 1D NO: 169 and SEQ ID NO: 170;
d} CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ D
NO: 171, SEQ ID NO: 172 and SEQ ID NO: 173 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 174, SEQ ID NO: 175 and SEQ ID NO: 176;
e) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 171, SEQ ID NO: 172 and SEQ 1D NO: 173 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ 1D NO: 177, SEQ ID NO: 178 and SEQ ID NO: 179;
f) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 180, SEQ ID NO: 181 and SEQ ID NO: 182 and CDR1, CDR2, and CDRS3 of the light
chain variable region as shown in SEQ ID NO: 189, SEQ ID NO: 190 and SEQ 1D NO: 191;
g) CDR1, CDRZ2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 183, SEQ ID NO: 184 and SEQ ID NO: 185 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 189, SEQ ID NO: 180 and SEQ ID NO: 191;
h) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 186, SEQ ID NO: 187 and SEQ ID NO: 188 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ 1D NO: 189, SEQ ID NO: 190 and SEQ D NO: 191;
i) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ 1D
NO: 192, SEQ ID NO: 193 and SEQ ID NO: 194 and COR1, CDR2, and CDRS3 of the light
chain variable region as shown in SEQ ID NO: 201, SEQ ID NO: 202 and SEQ ID NO: 203;
i) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 195, SEQ ID NO: 186 and SEQ ID NO: 197 and CDR1, CDR2, and CDRS3 of the light
chain variable region as shown in SEQ 1D NO: 201, SEQ ID NO: 202 and SEQ ID NO: 203;
k) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 1988, SEQ ID NO: 199 and SEQ ID NO: 200 and CDR1, CDR2, and CDRS3 of the light
chain variable region as shown in SEQ ID NO: 201, SEQ ID NO: 202 and SEQ ID NO: 203;
)] CDR1, CDRZ2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 204, SEQ ID NO: 205 and SEQ ID NO: 206 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 207, SEQ ID NO: 208 and SEQ ID NO: 209;
m) CDR1, CDR2, and CDRS3 of the heavy chain variable region as shown in SEQ ID
NO; 204, SEQ ID NO: 205 and SEQ ID NO: 206 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 210, SEQ ID NO: 211 and SEQ ID NO: 212;
n) CDR1, CDRZ2, and CDR3 of the heavy chain variable region as shown in SEQ D
NO: 213, SEQ ID NO: 214 and SEQ ID NO: 215 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 216, SEQ ID NO: 217 and SEQ ID NO: 218§;
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o) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 218, SEQ ID NO: 220 and SEQ ID NO: 221 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 222, SEQ 1D NO: 223 and SEQ ID NO:; 224;
or

p) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 225, SEQ ID NO: 226 and SEQ ID NO: 227 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 228, SEQ ID NO: 229 and SEQ ID NO: 230.
63.  An antibody including any functionally equivalent antibody or parts thereof, which
antibody or functional part thereof binds to free IL-18 at the binding site of IL-18BP or in the
vicinity of the binding site of IL-18BP, but not IL-18/IL-18BP complexes and which antibody
comprises CDR1, CDR2, and CDR3 of the heavy chain variable region having the
sequence calculated according to Kabat as shown in Table 8 and CDR1, CDR2, and CDR3
of the corresponding light chain variable region having the sequence calculated according
to Kabat as shown in Table 8.

64. The antibody of embodiment 63 including any functionally equivalent antibody or a
functional part thereof, which binds to free IL-18 at the binding site of IL-18BP or in the
vicinity of the binding site of IL-18BP, but not IL-18/IL-18BP complexes, comprising

a) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 231, SEQ ID NO: 232 and SEQ ID NO: 233 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 234, SEQ ID NO: 235 and SEQ ID NO: 236;
b) CDR1, CDR2, and CDRS3 of the heavy chain variable region as shown in SEQ ID
NO: 237, SEQ ID NO: 238 and SEQ ID NO: 239 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 240, SEQ ID NO: 241 and SEQ ID NO: 242;
c) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 243, SEQ 1D NQ: 244 and SEQ ID NO: 245 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 246, SEQ ID NO: 247 and SEQ ID NO: 248;
d) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ D
NO: 249, SEQ ID NO: 250 and SEQ ID NO: 251 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 252, SEQ ID NO: 253 and SEQ ID NO: 254,
€) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 248, SEQ ID NO: 250 and SEQ ID NO: 251 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 255, SEQ ID NO: 256 and SEQ ID NO: 257;
f) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ 1D
NO: 258 SEQ ID NO: 259 and SEQ ID NO: 260 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 267, SEQ ID NO: 268 and SEQ ID NO: 269;
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g) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NQ: 261, SEQ ID NO: 262 and SEQ ID NO: 263 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 267, SEQ ID NO: 268 and SEQ 1D NO: 269;
h) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NQ: 264, SEQ ID NO: 265 and SEQ 1D NQO: 266 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ 1D NO: 267, SEQ 1D NO: 268 and SEQ 1D NO: 269;
i) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NQ: 270, SEQ ID NO: 271 and SEQ ID NO: 272 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ D NO: 279, SEQ ID NO: 280 and SEQ ID NO: 281;
i) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ 1D
NO: 273, SEQ ID NO: 274 and SEQ ID NO: 275 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ 1D NO: 279, SEQ ID NO: 280 and SEQ ID NO: 281;
k) CDR1, CDRZ2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NQO: 276, SEQ ID NO: 277 and SEQ ID NO: 278 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 279, SEQ D NO: 280 and SEQ ID NO: 281;
) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 282, SEQ ID NO: 283 and SEQ ID NO: 284 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 285, SEQ ID NO: 286 and SEQ ID NO: 287,
m) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 282, SEQ ID NO: 283 and SEQ ID NQ: 284 and CDR1, CDRZ2, and CDRS3 of the light
chain variable region as shown in SEQ ID NO: 288, SEQ ID NO: 289 and SEQ 1D NO: 290;
ny CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 291, SEQ ID NO: 292 and SEQ ID NO: 293 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 284, SEQ ID NO: 295 and SEQ 1D NO: 296;
o) CDR1, CDRZ, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 297, SEQ ID NO: 298 and SEQ ID NO: 298 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 300, SEQ ID NO: 301 and SEQ ID NO: 302;
or

p) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 303, SEQ ID NO: 304 and SEQ ID NO: 305 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 306, SEQ ID NO: 307 and SEQ ID NO: 308.
65.  An antibody including any functionally equivalent antibody or parts thereof, which
antibody or functional part thereof binds to free IL-18 at the binding site of IL-18BP or in the
vicinity of the binding site of IL-18BP, but not IL-18/IL-18BP complexes and which antibody
comprises CDR1, CDR2, and CDR3 of the heavy chain variable region having the
sequence calculated according to IMGT as shown in Table 8 and CDR1, CDR2, and CDR3
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of the corresponding light chain variable region having the sequence calculated according
to IMGT as shown in Table 8.

66. The antibody of embodiment 65 including any functionally equivalent antibody or a
functional part thereof, which binds to free IL-18 at the binding site of IL-18BP or in the
vicinity of the binding site of IL-18BP, but not IL-18/IL-18BP complexes, comprising

a) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ 1D
NO: 27, SEQ ID NO: 28 and SEQ ID NO: 29 and CDR1, CDR2, and CDR3 of the light chain
variable region as shown in SEQ ID NO: 30, SEQ ID NO: 31 and SEQ ID NO: 32;

b} CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ 1D
NO: 33, SEQ ID NO: 34 and SEQ ID NO: 35 and CDR1, CDR2, and CDR3 of the light chain
variable region as shown in SEQ ID NO: 36, SEQ ID NO: 37 and SEQ ID NO: 38;

c) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 39, SEQ ID NQ: 40 and SEQ ID NO: 41 and CDR1, CDR2, and CDR3 of the light chain
variable region as shown in SEQ ID NO: 42, SEQ ID NO: 43 and SEQ 1D NO: 44;

d) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 45, SEQ ID NO: 46 and SEQ ID NO: 47 and CDR1, CDR2, and CDR3 of the light chain
variable region as shown in SEQ ID NO: 48, SEQ ID NO: 49 and SEQ ID NO: 50;

e) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 45, SEQ ID NO: 46 and SEQ 1D NO: 47 and CDR1, CDR2, and CDR3 of the light chain
variable region as shown in SEQ ID NO: 51, SEQ ID NO: 52 and SEQ ID NO: 53;

f} CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ 1D
NO: 54, SEQ ID NO: 55 and SEQ ID NO: 56 and CDR1, CDR2, and CDR3 of the light chain
variable region as shown in SEQ ID NO: 57, SEQ ID NO: 58 and SEQ ID NC: 59;

g) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 104, SEQ ID NO: 105 and SEQ ID NO: 106 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 57, SEQ ID NO: 58 and SEQ ID NO: 59;

h) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 110, SEQ ID NO: 111 and SEQ ID NO: 112 and CDR1, CDR2, and CDRS3 of the light
chain variable region as shown in SEQ ID NO: §7, SEQ ID NO: 58 and SEQ ID NO: 59,

i) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NQO: 60, SEQ ID NO: 61 and SEQ ID NO: 62 and CDR1, CDR2, and CDR3 of the light chain
variable region as shown in SEQ ID NO: 66, SEQ ID NO: 67 and SEQ 1D NO: 68;

i} CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 83, SEQ ID NO: 64 and SEQ ID NO: 65 and CDR1, CDR2, and CDR3 of the light chain
variable region as shown in SEQ ID NO:; 66, SEQ ID NO: 67 and SEQ ID NO: 68;
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k) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 122, SEQ ID NO: 123 and SEQ ID NO: 124 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 66, SEQ ID NO: 67 and SEQ ID NO: 68;

) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 130, SEQ ID NO: 131 and SEQ D NO: 132 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ 1D NO: 136, SEQ ID NO: 137 and SEQ 1D NO: 138;
m) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 130, SEQ ID NO: 131 and SEQ ID NO: 132 and CDR1, CDR2, and CDR3 of the light
chain variable region as shown in SEQ ID NO: 142, SEQ ID NO: 143 and SEQ D NO: 144;
n) CDR1, CDR2, and CDR3 of the heavy chain variable region as shown in SEQ ID
NO: 69, SEQ ID NO: 70 and SEQ ID NO: 71 and CDR1, CDR2, and CDR3 of the light chain
variable region as shown in SEQ ID NO: 72, SEQ ID NO: 73 and SEQ ID NO: 74;

0) CDR1, CDR2, and CDRS3 of the heavy chain variable region as shown in SEQ ID
NO: 75, SEQ ID NO: 76 and SEQ ID NO: 77 and CDR1, CDR2, and CDR3 of the light chain
variable region as shown in SEQ D NO: 78, SEQ ID NO: 79 and SEQ ID NO: 80; or

p) CDR1, CDR2, and CDRS3 of the heavy chain variable region as shown in SEQ ID
NO: 54, SEQ ID NO: 55 and SEQ ID NO: 56 and CDR1, CDR2, and CDR3 of the light chain
variable region as shown in SEQ ID NO: 57, SEQ ID NO: 58 and SEQ ID NO: 59,

67.  The antibody according to any one of embodiments 60 to 66 , wherein said antibody
is not antibody 107C6, 108F8, 109A6, 111A6, 131B4, 131E8, 131H1, 132H4, 133A6 as
identified in the sequence listing based on its VH and VK sequences.

68.  An antibody comprising the VH amino acid sequence of SEQ ID NO: 387

69. The antibody according to any one of embodiments 60 to 67 which is a fully human
or humanized antibody.

70. A composition comprising an antibody according to any one of embodiments 60-67
71.  The composition of embodiment 69, which is a pharmaceutical composition
comprising a pharmaceutically accepiable carrier.

72.  The composition of embodiment 69 or 70 comprising an antibody according to any
one of embodiments 60-66. for use in the treatment of an IL-18 associated disease or
disorder in a subject suffering from such a disease as defined in any one of embodiments 1-
41.

73.  The antibody according to any one of embodiments 60 to 67 for use in a method
according to any one of embodiments 48-57.

74.  The antibody of claim 73 which is used as the capture and/or the detection molecule.
75.  An IL-18 inhibitor, or a composition comprising said IL-18 inhibitor, for use in the
treatment of a pediatric autoinflammatory disease or condition and/or the symptoms
associated with said disease or condition.
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76.  The IL-18 inhibitor or the composition for use according to embodiment 75,
wherein the IL-18 inhibitor is an IL-18BP or an active fragment or variant thereof, and the
composition comprises said IL-18BP or the active fragment or variani thereof.

77.  The IL-18 inhibitor or the composition for use according to embodiment 75 or
embodiment 76, wherein the pediatric autoinflammatory disease or condition is a MAS-
like pediatric disease or condition.

78.  The IL-18 inhibitor or the composition for use according to embodiment 77,
wherein MAS-like pediatric disease or condition is an IL-18 associated, pediatric
autoinflammatory disease or condition with severe systemic inflammation.

79. The IL-18 inhibitor or the composition for use according to embodiment 78,
wherein said autoinflammatory disease of condition with severe systemic inflammation is
caused by NLRC4 mutation.

80. The IL-18 inhibitor or the composition for use according to embodiment 78,
wherein said autoinflammatory disease of condition with severe systemic inflammation is
associated with XIAP deficiency.

81.  The IL-18 inhibitor or the composition for use according to embodiment 80,
wherein said XIAP deficiency is caused by mutation in XIAP/BIRC4.

82. The IL-18 inhibitor or the composition for use according to embodiment 80 or
embodiment 81, for the treatment of X-linked lymphoproliferative syndrome 2 (XLP2)
caused by mutations in XIAP/BIRCA4.

83, The IL-18 inhibitor or the composition for use according to embodiment 82, for the
treatment of severe early onset hemophagocytic lymphohistiocytosis/MAS (HLH/MAS)
associated with a monogenic XIAP deficiency caused by mutations of XIAP/BIRCA.

84. The IL-18 inhibitor or the compaosition for use according to embodiment 80, for the
treatment of enterocolitis, particularly of Crohn's-like enterocolitis, caused by or
associated with XIAP deficiency.

85.  The IL-18 inhibitor or the composition for use according to embodiment 80, for
reducing susceptibility to viral infections, particularly EBV andior CMV infections in
patients suffering from XIAP deficiency before viral infection has occurred or after virus
clearance through treatment with an antiviral agent.

86. The IL-18 inhibitor or the composition for use according to any one of
embodiments 75-85, wherein said autoinflammatory disease or condition with severe
systemic inflasmmation is accompanied with high levels of IL-18 and free IL-18.

87. The IL-18 inhibitor or the composition for use according to any one of
embodiments 75-82, wherein the subject to be treated has been exposed to one or more
compounds selected from the group consisting of non-stercidal anti-inflammatory drugs
(NSAIDS), Prednisone; synthetic Disease-modifying anti-rheumatic drugs (sDMARDs),
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immunosuppressors and biologic immunosuppressors, but has not shown a response to
freatment or an incomplete response to treatment.

88. The IL-18 inhibitor or the composition for use according to any one of the
preceding embodiments, wherein said composition is substantially free of N- terminal
and/or C-terminal deletion variants of I{L-18BP.

89. The IL-18 inhibitor or the composition for use according to any one of the
preceding embodiments for treatment in a mammal, particularly a human.

90. The IL-18 inhibitor or the composition for use according to any one of the
preceding embodiments, wherein said I1L-18 inhibitor or composition is administered to a
subject in need thereof in multiple dosesfday, in multiple doses/fweek or in multiple
doses/month.

81. The IL-18 inhibitor or the composition for use according to any one of the
preceding embodiments, wherein said IL-18 inhibitor or composition is administered in
one dose per week, in two doses per week, three doses per week, four doses per week.

82. The IL-18 inhibitor or the composition for use according to any one of the
preceding embodiments, wherein said IL-18 inhibitor or composition is administered every
24 hto 48 h.

93.  The IL-18 inhibitor, particularly the IL-18 BP, or the composition for use according

to any one of the preceding embodiments, wherein a single dose comprises between 0.5
mg of IL-18 inhibitor/kg body weight and 10 mg IL-18 inhibitor /kg body weight,
particularly between 1 mg IL-18 inhibitor /kg body weight and 8 mg IL-18 inhibitor /kg
body weight, particularly between 2 mg IL-18 inhibitor /kg body weight and 6 mg IL-18
inhibitor fkg body weight, particularly between 1 mg IL-18 inhibitor /kg body weight and 5
mg IL-18 inhibitor /kg body weight. 20.

84.  The IL-18 inhibitor, particularly the IL-18 BP, or the composition for use according

to any one of the preceding embodiments, wherein a single dose of between 0.5 mg IL-
18 inhibitor /kg body weight and 5 mg IL-18 inhibitor /kg body weight is administered
every 24 or 48 h.

95.  The IL-18 inhibitor, particularly the IL-18 BP, or the composition for use according

to any one of the preceding embodiments, wherein a single dose of 1 mg IL-18 inhibitor
/kg body weight is administered every 48 h.

96. The IL-18 inhibitor or the composition for use according to any one of the preceding
embodiments, wherein said IL-18 inhibitor is IL-18 BP, particularly human IL-18BP,
particularly recombinant human interleukin 18 Binding protein (rhiL-18BP).

97.  The IL-18 inhibitor or the composition for use according to any one of the preceding
embodiments, wherein said human IL-18BP is selected from isoform a, b, ¢ and d of human
IL-18BP, particularly isoform a, particularly isoform ¢, particularly isoform a, b, c or d as
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shown in Figure 12, but especially isoform a of IL-18BP as shown in Figure 12 as SEQ ID
NQ: 7, or isoform ¢ as shown in Figure 12 as SEQ ID NO: 389.

98.  The IL-18 inhibitor, particularly the IL-18 BP, or the composition for use according
to any one of the preceding embodiments, wherein human IL-18BP isoform a or a
composition comprising human IL-18BP isoform a is administered as a single dose of 1
mg IL.-18 BP/kg body weight every 48 h.

89. A method for the treatment of a pediatric autoinflammatory disease or condition,
particularly a MAS-like pediatric disease or condition, and/or the symptoms associated
with said disease or condition comprising administeting an IL-18 inhibitor or a
composition comprising an [L-18 inhibitor {0 a subject suffering from such a disease or
condition.

100. The method of embodiment 99, wherein said IL-18 inhibitor is an IL-18BP or an
active fragment or variant thereof, and the composition comprises said IL-18BP or the
active fragment or variant thereof.

101. The method of embodiment 98 or embodiment 100, wherein the pediatric
autoinflammatory disease or condition is one of the diseases or conditions recited in any
one of embodiments 77-86.

102. The method of any one of embodiments 99-101, wherein the 1L-18 inhibitor,
particularly the IL-18BP or an active fragmeni or variant thereof, and the composition
comprising the the IL-18 inhibitor, particularly the IL-18BP or an active fragment or
variant thereof, is administered with a frequency and/or in a dosage as given in any one
of embodiments 90-94.

103. The method of any one of embodiments 99-101, wherein the subject to be treated
is a mammal or a human,

104. The method of any one of embodiments 98-101, wherein the {L-18 inhibitor
recited in any one of the preceding embodiments is IL-18BP, particularly human IL.-18BP,
particularly selected from isoform a, b, ¢ and d of human IL-18BP, particularly isoform a,
particularly isoform ¢, particularly isoform a, b, ¢ or d as shown in Figure 12,but
especially isoform a of IL-18BP as shown in Figure 12 as SEQ ID NO: 7, or isoform ¢ as
shown in Figure 12 as SEQ ID NO: 389,

105. The method of any one of embodiments 99-101, wherein human IL-18BP isoform
a or a composition comprising human IL-18BP isoform a is administered as a single dose
of 1 mg IL-18 BP/kg body weight every 48 h.

106. The method of any one of embodiments 89-101, wherein the subject to be treated
has been exposed to one or more compounds selected from the group consisting of non-
steroidal anti-inflammatory drugs (NSAIDS), Prednisone; synthetic Disease-modifying
anti-rheumatic drugs (sDMARDs), immunosuppressors and biologic
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immunosuppressors, but has not shown a response o treatment or an incomplete
response to treatment.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1: Comparison of total and free IL-18 in individual sepsis patients. Adapted from
Novick et al 2001. The level of free IL-18 (closed circles) in sera of sepsis patients upon
admission was calculated based on the concentration of total iL-18 (open circles) and IL-
18BPa, taking into account a 1:1 complex of IL-18 and IL-18BPa and a calculated KD of
400 pM. Each vertical line links total and free IL-18 in an individual serum sample. The
above ELISA assays are performed with the pair of antibodies developed by Taniguchi et al
1997 1, namely antibodies 125-2H as primary/ capture antibody and 159-12B as secondary/
developing antibody.

Figure 2: Detection of fotal IL-18 with antibodies 125-2H and 159-12B. The data indicates
that both antibodies quantify total IL-18.

Figure 3: Titration of 400pg/mi IL-18 as a function of IL-18BP level

Figure 4: Mouse IL-18 induction in the lung airway space at day 5 after 1) air exposure, 2)
tobacco smoke (TS), 3) p{l:C] alone, 4) p[l:C] combined to tobacco smoke at day 4
(induction of exacerbation). Dotted line indicates lower limit of detection. Statistical analyses
were performed using either the unpaired t-test.

Figure 5: Inhibition of total cell infiltration in the mouse lung airway space at day 5 after 1)
air exposure, 2) tobacco smoke (TS), 3) p[l:C] alone, 4) p[l:C] combined to tobacco smoke
at day 4 (induction of exacerbation), 5-7) p[l:C] combined to tobacco smoke at day 4 under
IL-18BP treatment at either 1, 3 or 10 mg/kg, 8) dexamethasone treatment at 10 mg/kg.
Statistical analyses were performed using either the unpaired t-test.

Figure 6: Inhibition of total cell infiltration in the mouse lung airway space at day 5 after 1)
air exposure, 2) tobacco smoke (TS), 3) p[l:C] alone, 4) p[l:C] combined to tobacco smoke
at day 4 (induction of exacerbation), 5) p[l:C] combined to tobacco smoke at day 4 under L~
18BP treatment at 10 mg/kg, 6) dexamethasone treatment at 10 mg/kg. Statistical analyses
were performed using ANOVA test (post-test Sidak’s).

Figure 7: Inhibition of neutrophil infilfration by IL-18BP. Neutrophil infiltration in the mouse
lung airway space was monitored at day 5 after 1) air exposure, 2) tobacco smoke (TS), 3)
p[l:C] alone, 4) p[i:C] combined to tobacco smoke at day 4 (induction of exacerbation), 5-7}
p[l:C] combined to tobacco smoke at day 4 under IL-18BP treatment at either 1, 3 or 10
mg/kg, 8) dexamethasone treatment at 10 mg/kg. Statistical analyses were performed using
ANOVA test (post-test Sidak's).
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Figure 8: Inhibition of neutrophil infiliration by IL-18BP. Neutrophil infiltration in the mouse
lung airway space was monitored at day 5 after 1) air exposure, 2) tobacco smoke (TS), 3)
pli:C] alone, 4) p[i:C] combined to tobacco smoke at day 4 (induction of exacerbation), 5)
p[l:C] combined to tobacco smoke at day 4 under IL-18BP treatment at 10 mg/kg, 6)
dexamethasone treatment at 10 mg/kg. Statistical analyses were performed using ANOVA
test (post-test Sidak's).

Figure 9: Inhibition of G-CSF pathway by IL-18BP. The presence of G-CSF (pg/ml} was
monitored in the mouse lung airway space by ELISA at day 5 after 1) air exposure, 2)
tobacco smoke (T8), 3) pllC] alone, 4) p[l:C} combined to tobacco smoke at day 4
(induction of exacerbation), 5-7) p[l:C] combined to tobacco smoke at day 4 under IL-18BP
treatment at either 1, 3 or 10 mg/kg, 8) dexamethasone treatment at 10 mg/kg. Dotted line
indicates lower limit of detection. Statistical analyses were performed using Students t-test.

Figure 10: Mitigation of weight loss by IL-18BP. Mouse weight loss was monitored at day 5
after 1) air exposure, 2) tobacco smoke (TS), 3) p[l:C] alone, 4) p[l:C] combined to tobacco
smoke at day 4 (induction of exacerbation), 5) p[l:C] combined to tobacco smoke at day 4
under IL-18BP treatment at 10 mg/kg, 7) dexamethasone treatment at 10 mg/kg. Statistical
analyses were performed using ANOVA test (post-test Sidak’s).

Figure 11: shows the amino acid sequences of the variable heavy chain (VH) and the
variable light chain (VK) of antibody 131B4-2. The complementary determining regions CDR
1, CDR 2 and CDR 3 are identified by underlining the respective sequences as determined
by the Kabat numbering system. From left to right, the first underiined bold sequence in
each of the VH and VK sequences shown represents CDR1, the second underlined bold
sequence represents CDR 2 and the third underlined bold sequence represents COR 3.

Figure 12: shows the amino acid sequences of isoforms a, b, ¢ and d of the IL-18BP

SEQUENCES

SEQ ID NQ 1: IL-18 Epitope 1: Tyr-Phe-Gly-Lys-Leu-Glu-Ser-Lys-Leu-Ser-Val-lle-Arg-Asn
SEQ ID NO 2: 1L-18 Epitope 2: Phe-lle-lie-Ser-Met-Tyr-Lys-Asp-Ser-Gin-Pro-Arg-Gly-Met-
Ala-Val-Thre-lle-Ser-Val-Lys

SEQ ID NO 3: IL-18 Epitope 3: Glu-Met-Asn-Pro-Pro-Asp-Asn-lle-Lys-Asp-Thr-Lys-Ser-
Asp-lle-lle-Phe

SEQ ID NO 4: IL-18 Epitope 4: Tyr-Phe-Gly-Lys-Leu-Glu-Ser

SEQ ID NO 5: IL-18 Epitope 5: Tyr-Lys-Asp-Ser-Gin-Pro-Arg-Gly-Met-Ala

SEQ ID NO 6: IL-18 Epitope 6: Asp-Asn-lle-Lys-Asp-Thr-Lys



WO 2016/139297 PCT/EP2016/054524
92

SEQ ID NO 7: IL-18 Binding Protein (IL-18BP)

SEQ ID NO 8: 13-amino acid Linker Sequence: Glu-Phe-Gly-Ala-Gly-Leu-Val-Leu-Gly-Gly-
Gin-Phe-Met

SEQ ID ND 9: Antibody 107C8 VH variable domain sequence

SEQ D NO10: Antibody 107C6 VK variable domain sequence

SEQ ID NO 11: Antibody 108F8 VH variable domain sequence

SEQ ID NO 12: Antibody 108F8 VK variable domain sequence

SEQ ID NO 13: Antibody 108A6 VH variable domain sequence

SEQ ID NO 14: Antibody 109A6 VK variable domain sequence

SEQ ID NO 15: Antibody 111A6 VH variable domain sequence

SEQ ID NO 16: Antibody 111A6 VK variable domain sequence 1

SEQ ID NO 17: Antibody 111A6 VK variable domain sequence 2

SEQ ID NO 18: Antibody 131B4 VH variable domain sequence

SEQ ID NO 19: Antibody 131B4 and 131B4-2 VK variable domain sequence

SEQ ID NO 20: Antibody 131E8 VH variable domain sequence 1

SEQ ID NO 21: Antibody 131E8 VH variable domain sequence 2

SEQ 1D NO 22: Antibody 131E8 VK variable domain sequence

SEQ 1D NO 23: Antibody 132H4 VH variable domain sequence

SEQ 1D NO 24: Antibody 132H4 VK variable domain sequence

SEQ ID NO 25: Antibody 133A6 VH variable domain sequence

SEQ ID NO 26: Antibody 133A6 VK variable domain sequence

SEQ ID NO 27: Antibody 107C6 VH sequence CDR1: Gly Tyr Thr Phe Thr Asn Tyr Gly
SEQ ID NO 28: Antibody 107C6 VH sequence CDRZ; lle Asn Thr Tyr Ser Gly Val Pro
SEQ ID NO 29: Antibody 107C6 VH sequence CDR3: Ala Arg Glu Gly Tyr Ser Thr Thr Arg
Ser Met Asp Tyr

SEQ D NO 30:; Antibody 107C6 VK sequence CDR1: Gin Ser Leu Leu Asp Ser Arg Thr Arg
Lys Asn Tyr

SEQ ID NO 31: Antibody 107C6 VK sequence CDR2: Trp Ala Ser

SEQ ID NO 32: Antibody 107C6 VK sequence CDR3: Lys Gln Ser Tyr Asn Leu Arg Thr
SEQ ID NC 33: Antibody 108F8 VH sequence CDR1: Gly Tyr Thr Phe Thr Asn Tyr Gly
SEQ ID NO 34: Antibody 108F8 VH sequence CDR2: lle Asn Thr Tyr Ser Gly Val Pro
SEQ ID NO 35: Antibody 108F8 VH sequence CDR3: Ala Arg Glu Gly Tyr Ser Thr Thr Arg
Ser Met Asp Tyr

SEQ ID NO 36: Antibody 108F8 VK sequence CDR1: Gin Ser Leu Leu Asp Ser Arg Thr Arg
Lys Asn Tyr

SEQ ID NO 37: Antibody 108F8 VK sequence CDR2: Trp Ala Ser

SEQ D NO 38: Antibody 108F8 VK sequence CDRS3: Lys Gin Ser Tyr Asn Leu Arg Thr
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SEQ ID NO 39: Antibody 109A6 VH sequence CDR1: Gly Phe Lys lie Lys Asp Thr Tyr
SEQ ID NO 40: Antibody 109A6 VH sequence CDR2: lle Asp Pro Ala Asn Gly Asn Thr
SEQ ID NO 41: Antibody 109A6 VH sequence CDR3: Ala Gly Tyr Val Trp Phe Ala Tyr
SEQ ID NO 42: Antibody 109A6 VK sequence CDR1: GIn Arg Leu Val His Ser Asn Gly Asn
Thr Tyr

SEQ ID NQ 43:: Antibody 109A6 VK sequence CDR2: Thr Val Ser

SEQ D NO 44: Antibody 109A6 VK sequence CDR3: Ser Gin Ser Thr Leu Val Pro Trp Thr
SEQ ID NO 45: Antibody 111A6 VH sequence CDR1: Gly Phe Lys lle Lys Asp Thr Tyr
SEQ ID NO 46: Antibody 111A6 VH sequence CDR2: lie Asp Pro Ala Asn Gly Asn Thr
SEQ 1D NO 47: Antibody 111A6 VH sequence CDR3: Ala Gly Tyr Val Trp Phe Ala Tyr
SEQ D NO 48: Antibody 111A6 VK sequence 1 CDR1: Ser Ser Val Ser Ser Ser Tyr

SEQ 1D NO 48: Antibody 111A6 VK sequence 1 CDR2: Ser Thr Ser

SEQ ID NO 50: Antibody 111A6 VK sequence 1 CDR3: Gin Gin Tyr Ser Gly Tyr Pro Leu
Thr

SEQ ID NO 51: Antibody 111A6 VK sequence 2 CDR1: Gin Arg Leu Val His Ser Asn Gly
Asn Thr Tyr

SEQ ID NO 52: Antibody 111A6 VK sequence 2 CDR2: Thr Val Ser

SEQ ID NO 53: Antibody 111A6 VK sequence 2 CDR3: Ser Gin Ser Thr Leu Val Pro Trp
Thr

SEQ ID NO 54: Antibody 131B4 VH sequence CDR1: Gly Phe Lys lle Lys Asp Thr Tyr
SEQ ID NO 55: Antibody 131B4 VH sequence CDR2: lle Asp Pro Ala Asn Gly Asn Thr
SEQ 1D NO §6: Antibody 131B4 VH sequence CDR3: Ala Gly Tyr Val Trp Phe Ala Tyr
SEQ ID NO 57: Antibody 131B4 VK sequence CDR1: Gin Ser Leu Val His Ser Asn Gly Asn
Thr Tyr

SEQ ID NO 58: Antibody 131B4 VK sequence CDR2: Lys Val Ser

SEQ ID NO 58: Antibody 131B4 VK sequence CDR3: Ser Gin Ser Ser Leu Val Pro Trp Thr
SEQ ID NO 60: Antibody 131E8 VH sequence 1 CDR1: Gly Phe Ser Leu Pro Asn Tyr Gly
SEQ ID NO 61: Antibody 131E8 VH sequence 1 CDR2: lle Trp Ser Gly Gly Ser Thr

SEQ D NO 62: Antibody 131E8 VH sequence 1 CDR3: Ala Arg Asn Phe Tyr Ser Lys Tyr
Asp Tyr Ala Met Asp Tyr

SEQ ID NO 83: Antibody 131E8 VH sequence 2 CDR1: Gly Tyr Thr Phe Thr Ser Tyr Trp
SEQ ID NO 64: Antibody 131E8 VH sequence 2 CDR2: lle Asn Pro Asn Ser Gly Ser Thr
SEQ ID NO 65: Antibody 131E8 VH sequence 2 CDR3: Ala Arg Leu Gly Asp Tyr

SEQ ID NO 686: Antibody 131E8 VK sequence CDR1: Ser Ser Val Ser Tyr

SEQ ID NQ 67: Antibody 131E8 VK sequence CDR2: Asp Thr Ser

SEQ ID NO 68: Antibody 131E8 VK sequence CDR3: Phe Gin Gly Ser Gly Tyr Pro Leu Thr
SEQ ID NO 69: Antibody 132H4 VH sequence CDR1: Gly Phe Thr Phe Ser Asn Tyr Ala
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SEQ ID NO 70: Antibody 132H4 VH sequence CDR2: lle Ser Ser Gly Gly Ala Asn lle
SEQ ID NO 71: Antibody 132H4 VH sequence CDR3: Ala Arg Gly Asp Tyr Phe Asn His Phe
Trp Phe Ala Tyr

SEQ 1D NO 72: Antibody 132H4 VK sequence CDR1: Gin Ser lle Val His Ser Asn Gly Asn
Thr Tyr

SEC 1D NO 73: Antibody 132H4 VK sequence CDR2: Lys Val Ser

SEQ ID NO 74: Antibody 132H4 VK sequence CDR3: Phe Gin Gly Ser His Val Pro Trp Thr
SEQ ID NO 75: Antibody 133A6 VH sequence CDR1: Gly Phe Thr Phe Ser Asn Tyr Ala
SEQ ID NO 76: Antibody 133A6 VH sequence CDRZ: lle Ser Ser Gly Gly Gly Asn lle
SEQ ID NO 77: Antibody 133A6 VH sequence CDR3

SEQ ID NO 78: Antibody 133A6 VK sequence CDR1

SEQ ID NO 79: Antibody 133A6 VK sequence CDR2

SEQ ID NO 80: Antibody 133A6 VK sequence CDR3

SEQ ID NO 81: Antibody 107C6 VH DNA sequence

SEQ ID NO 82: Antibody 107C6 VH sequence

SEQ ID NO 83: Antibody 107C6 VK DNA sequence

SEQ ID NO 84: Antibody 107C6 VK sequence

SEQ ID NO 85: Antibody 108F8 VH DNA sequence

SEQ ID NO 86: Antibody 108F8 VH sequence

SEQ ID NO 87: Antibody 108F8 VK DNA sequence

SEQ ID NO 88: Antibody 108F8 VK sequence

SEQ 1D NO 89: Antibody 109A6 VH DNA sequence

SEQ ID NO 90: Antibody 109A6 VH sequence

SEQ 1D NO 91: Antibody 109A6 VK DNA sequence

SEQ ID NO 92: Antibody 109A6 VK sequence

SEQ ID NO 93: Antibody 111A6 VH DNA sequence

SEQ 1D NO 94: Antibody 111A6 VH sequence

SEQ ID NO 95: Antibody 111A8 VK DNA sequence 1

SEQ ID NO 96: Antibody 111A6 VK sequence 1

SEQ ID NO 97: Antibody 111A6 VK DNA sequence 2

SEQ ID NO 98: Antibody 111A6 VK sequence 2

SEQ 1D NO 99: Antibody 13184 VH DNA sequence 1

SEQ ID NO 100: Antibody 131B4 VH sequence 1

SEQ ID NO 101: Antibody 131B4 VH DNA sequence 2

SEQ ID NO 102: Antibody 131B4 VH sequence 2

SEQ ID NO 103: Antibody 131B4 VH variable domain sequence 2

SEQ ID NO 104: Antibody 131B4 VH sequence 2 CDR1
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SEQ ID NO 105: Antibody 131B4 VH sequence 2 CDR2

SEQ ID NC 106: Antibody 131B4 VH sequence 2 CDR3

SEQ 1D NO 107: Antibody 131B4 VH DNA sequence 3

SEQ ID NC 108: Antibody 131B4 VH sequence 3

SEQ ID NO 108: Antibody 131B4 VH variable domain sequence 3
SEQ 1D NO 110: Antibody 13184 VH sequence 3 CDR1

SEQ ID NO 111; Antibody 131B4 VH sequence 3 CDR2

SEQ ID NO 112: Antibody 131B4 VH sequence 3 CDR3

SEQ ID NO 113: Antibody 131B4 VK DNA sequence

SEQ ID NO 114: Antibody 131B4 VK sequence

SEQ ID NO 115: Antibody 131E8 VH DNA sequence 1

SEQ ID NO 116: Antibody 131E8 VH sequence 1

SEQ 1D NO 117: Antibody 131E8 VH DNA sequence 2

SEQ 1D NO 118: Antibody 131E8 VH sequence 2

SEQ ID NO 119: Antibody 131E8 VH DNA sequence 3

SEQ ID NO 120: Antibody 131E8 VH sequence 3

SEQ ID NO 121: Antibody 131E8 VH variable domain sequence 3
SEQ ID NO 122: Antibody 131E8 VH sequence 3 CDRA1

SEQ ID NO 123: Antibody 131E8 VH sequence 3 CDR2

SEQ ID NO 124: Antibody 131E8 VH sequence 3 CDR3

SEQ |ID NO 125: Antibody 131E8 VK DNA sequence

SEQ ID NO 126: Antibody 131E8 VK sequence

SEQ ID NO 127: Antibody 131H1 VH DNA sequence

SEQ ID NO 128: Antibody 131H1 VH sequence

SEQ ID NO 129: Antibady 131H1 VH variable domain sequence
SEQ ID NO 130: Antibody 131H1 VH sequence CDR1

SEQ ID NO 131: Antibody 131H1 VH sequence CDR2

SEQ ID NO 132: Antibody 131H1 VH sequence CDR3

SEQ 1D NOQ 133: Antibody 131H1 VK DNA sequence 1

SEQ ID NO 134: Antibody 131H1 VK sequence 1

SEQ ID NO 135: Antibody 131H1 VK variable domain sequence 1
SEQ 1D NO 136: Antibody 131H1 VK sequence 1 CDR1

SEQ ID NO 137: Antibody 131H1 VK sequence 1 CDR2

SEQ ID NO 138: Antibody 131H1 VK sequence 1 CDR3

SEQ ID NO 139: Antibody 131H1 VK DNA sequence 2

SEQ 1D NO 140: Antibody 131H1 VK sequence 2

SEQ ID NO 141: Antibody 131H1 VK variable domain sequence 2

PCT/EP2016/054524
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SEQ ID NO 142: Antibody 131H1 VK sequence 2 CDR1

SEQ ID NO 143: Antibody 131H1 VK sequence 2 CDR2

SEQ 1D NO 144: Antibody 131H1 VK sequence 2 CDR3

SEQ ID NO 145: Antibody 132H4 VH DNA sequence

SEQ ID NO 146: Antibody 132H4 VH sequence

SEQ ID NO 147: Antibody 132H4 VK DNA sequence

SEQ ID NO 148: Antibody 132H4 VK sequence

SEQ ID NO 148: Antibody 133A6 VH DNA sequence

SEQ ID NO 150: Antibody 133A6 VH sequence

SEQ ID NO 151: Antibody 133A6 VK DNA sequence

SEQ ID NO 152: Antibody 133A6 VK sequence

SEQ ID NO 153: Antibody 107C6 VH sequence CDR1 according to Chothia
SEQ ID NO 154: Antibody 107C6 VH sequence CDR2 according to Chothia
SEQ ID NO 155: Antibody 107C6 VH sequence CDR3 according to Chothia
SEQ ID NO 156: Antibody 107C8 VK sequence CDR1_according to Chothia
SEQ ID NO 157: Antibody 107C6 VK sequence CDR2 according to Chothia
SEQ ID NO 158: Antibody 107C6 VK sequence CDR3 according to Chothia
SEQ ID NO 159: Antibody 108F8 VH sequence CDR1 according to Chothia
SEQ ID NO 180: Antibody 108F8 VH sequence CDR2 according to Chothia
SEQ ID NO 161: Antibody 108F8 VH sequence CDR3 according to Chothia
SEQ ID NO 162: Antibody 108F8 VK sequence CDR1 according to Chothia
SEQ ID NO 163: Antibody 108F8 VK sequence CDR2 according to Chothia
SEQ ID NO 164: Antibody 108F8 VK sequence CDR3 according to Chothia
SEQ ID NO 165: Antibody 108A6 VH sequence CDR1 according to Chothia
SEQ 1D NQ 166: Antibody 109A6 VH sequence COR2 according to Chothia
SEQ ID NO 167: Antibody 109A6 VH sequence CDR3 according to Chothia
SEQ ID NO 168: Antibody 109A6 VK sequence CDR1 according to Chothia
SEQ ID NO 169: Antibody 109A6 VK sequence CDR2 according to Chothia
SEQ 1D NO 170: Antibody 109A6 VK sequence CDR3 according to Chothia
SEQ ID NO 171: Antibody 111A6 VH sequence CDR1 according to Chothia
SEQ ID NQ 172: Antibody 111A6 VH sequence CDR2 according to Chothia
SEQ ID NO 173: Antibody 111A6 VH sequence CDR3 according to Chothia
SEQ 1D NO 174: Antibody 111A6 VK sequence 1 CDR1 according to Chothia
SEQ ID NO 175: Antibody 111A6 VK sequence 1 CDR2 according to Chothia
SEQ ID NO 176: Antibody 111A6 VK sequence 1 CDR3 according to Chothia
SEQ ID NO 177: Antibody 111A6 VK sequence 2 CDR1 according to Chothia
SEQ ID NO 178: Antibody 111A86 VK sequence 2 CDR2 according to Chathia
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SEQ ID NO 179: Antibody 111A6 VK sequence 2 CDR3 according to Chothia
SEQ ID NO 180: Antibody 131B4 VH sequence 1 CDR1 according to Chothia
SEQ ID NO 181: Antibody 131B4 VH sequence 1 CDR2 according to Chothia
SEQ ID NO 182: Antibody 131B4 VH sequence 1 CDR3 according to Chothia
SEQ ID NO 183: Antibody 131B4 VH sequence 2 CDR1 according to Chothia
SEQ ID NO 184: Antibody 131B4 VH sequence 2 COR2 according to Chothia
SEQ D NO 185: Antibody 131B4 VH sequence 2 CDR3 according to Chothia
SEQ ID NO 186: Antibody 13184 VH sequence 3 COR1 according to Chothia
SEQ ID NO 187: Antibody 131B4 VH sequence 3 CDR2 according to Chothia
SEQ ID NO 188: Antibody 131B4 VH sequence 3 CDR3 according to Chothia
SEQ ID NO 189: Antibody 131B4 VK sequence CDR1 according to Chothia
SEQ 1D NO 190: Antibody 131B4 VK sequence CDR2 according to Chothia
SEQ ID NO 191: Antibody 131B4 VK sequence CDR3 according to Chothia
SEQ ID NO 192: Antibody 131E8 VH sequence 1 CDR1 according to Chothia
SEQ ID NO 193: Antibody 131E8 VH sequence 1 CDR2 according to Chothia
SEQ D NO 194: Antibody 131E8 VH sequence 1 CDR3 according to Chothia
SEQ ID NO 195: Antibody 131E8 VH sequence 2 CDR1 according to Chothia
SEQ ID NO 196: Antibody 131E8 VH sequence 2 CDR2 according to Chothia
SEQ ID NO 197: Antibody 131E8 VH sequence 2 CDR3 according to Chothia
SEQ ID NO 198: Antibody 131E8 VH sequence 3 CDR1 according to Chothia
SEQ ID NO 199: Antibody 131E8 VH sequence 3 CDR2 according to Chothia
SEQ ID NO 200: Antibody 131E8 VH sequence 3 CDR3 according to Chothia
SEQ ID NO 201: Antibody 131E8 VK sequence CDR1 according to Chothia
SEQ ID NO 202: Antibody 131E8 VK sequence CDR2 according to Chothia
SEQ ID NO 203: Antibody 131E8 VK sequence CDR3 according to Chothia
SEQ ID NO 204: Antibody 131H1 VH sequence CDR1 according to Chothia
SEQ ID NO 205: Antibody 131H1 VH sequence CDR2 according to Chothia
SEQ ID NO 206: Antibody 131H1 VH sequence CDR3 according to Chothia
SEQ ID NO 207: Antibody 131H1 VK sequence 1 CDR1 according to Chothia
SEQ ID NO 208: Antibody 131H1 VK sequence 1 CDR2 according to Chothia
SEQ ID NO 209: Antibody 131H1 VK sequence 1 CDR3 according to Chothia
SEQ ID NO 210: Antibody 131H1 VK sequence 2 CDR1 according to Chothia
SEQ ID NO 211: Antibody 131H1 VK sequence 2 CDR2 according to Chothia
SEQ ID NO 212: Antibody 131H1 VK sequence 2 CDR3 according to Chothia
SEQ ID NO 213: Antibody 132H4 VH sequence CDR1 according to Chothia
SEQ 1D NO 214: Antibody 132H4 VH sequence CDR2 according to Chothia
SEQ 1D NO 215: Antibody 132H4 VH sequence CDR3 according to Chothia
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SEQ ID NO 216: Antibody 132H4 VK sequence CDR1 according to Chothia
SEQ ID NO 217: Antibody 132H4 VK sequence CDR2 according to Chothia
SEQ ID NO 218: Antibody 132H4 VK sequence CDR3 according to Chothia
SEQ ID NO 219: Antibody 133A6 VH sequence CDR1 according to Chothia
SEQ ID NO 220: Antibody 133A6 VH sequence CDR2 according to Chothia
SEQ 1D NO 221: Antibody 133A8 VH sequence CDR3 according to Chothia
SEQ ID NO 222: Antibody 133A6 VK sequence CDR1 according to Chothia
SEQ 1D NO 223: Antibody 133A6 VK sequence CDR2 according to Chothia
SEQ ID NO 224: Antibody 133A6 VK sequence CDR3 according fo Chothia
SEQ ID NO 225: Antibody 131B4-2 VH sequence CDR1 according to Chothia
SEQ ID NO 226: Antibody 131B4-2 VH sequence CDR2 according to Chothia
SEQ |1D NO 227: Antibody 131B4-2 VH sequence CDR3 according to Chothia
SEQ ID NO 228: Antibody 131B4-2 VK sequence CDR1 according to Chothia
SEQ ID NO 229: Antibody 131B4-2 VK sequence CDR2 according to Chothia
SEQ 1D NO 230: Antibody 131B4-2 VK sequence CDR3 according to Chothia
SEQ ID NO 231: Antibody 107C6 VH sequence CDR1 according to Kabat
SEQ ID NO 232: Antibody 107C6 VH sequence CDR2 according to Kabat
SEQ ID NO 233: Antibody 107C6 VH sequence CDRS3 according to Kabat
SEQ 1D NO 234: Antibody 107C6 VK sequence CDR1_according to Kabat
SEQ ID NO 235: Antibody 107C6 VK sequence CDR2 according to Kabat
SEQ ID NO 2386 Antibody 107C6 VK sequence CDR3 according to Kabat
SEQ 1D NO 237: Antibody 108F8 VH sequence CDR1 according to Kabat
SEQ 1D NO 238: Antibody 108F8 VH sequence CDR2 according to Kabat
SEQ ID NO 239: Antibody 108F8 VH sequence CDR3 according to Kabat
SEQ ID NO 240: Antibody 108F8 VK sequence CDR1 according to Kabat
SEQ 1D NO 241: Antibody 108F8 VK sequence CDR2 according to Kabat
SEQ ID NO 242: Antibody 108F8 VK sequence CDR3 according to Kabat
SEQ ID NO 243: Antibody 109A6 VH sequence CDR1 according to Kabat
SEQ ID NO 244: Antibody 109A6 VH sequence CDR2 according to Kabat
SEQ ID NO 245: Antibody 109A6 VH sequence CDR3 according fo Kabat
SEQ ID NO 246: Antibody 109A8 VK sequence CDR1 according to Kabat
SEQ ID NO 247: Antibody 108A6 VK sequence CDR2 according to Kabat
SEQ D NO 248: Antibody 109A6 VK sequence CDR3 according to Kabat
SEQ ID NO 249: Antibody 111A6 VH sequence CDR1 according to Kabat
SEQ ID NO 250: Antibody 111A8 VH sequence CDR2 according to Kabat
SEQ 1D NO 251: Antibody 111A6 VH sequence CDR3 according to Kabat
SEQ 1D NO 252: Antibody 111A8 VK sequence 1 CDR1 according to Kabat
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SEQ ID NO 253: Antibody 111A6 VK sequence 1 CDR2 according to Kabat
SEQ ID NO 254: Antibody 111A6 VK sequence 1 CDR3 according to Kabat
SEQ ID NO 255: Antibody 111A8 VK sequence 2 CDR1 according to Kabat
SEQ 1D NO 256: Antibody 111A6 VK sequence 2 CDR2 according to Kabat
SEQ |D NQ 257: Antibody 111A6 VK sequence 2 COR3 according to Kabat
SEQ ID NO 258: Antibody 131B4 VH sequence 1 CDR1 according to Kabat
SEQ ID NO 259: Antibody 131B4 VH sequence 1 CDR2 according to Kabat
SEQ ID NO 260: Antibody 131B4 VH sequence 1 CDR3 according to Kabat
SEQ ID NO 261: Antibody 131B4 VH sequence 2 CDR1 according to Kabat
SEQ ID NO 262: Antibody 131B4 VH sequence 2 CDR2 according to Kabat
SEQ |ID NO 263: Antibody 131B4 VH sequence 2 CDR3 according to Kabat
SEQ ID NO 264: Antibody 131B4 VH sequence 3 CDR1 according to Kabat
SEQ ID NO 265: Antibody 131B4 VH sequence 3 CDR2 according to Kabat
SEQ ID NO 266: Antibody 131B4 VH sequence 3 CDR3 according to Kabat
SEQ ID NO 287: Antibody 131B4 VK sequence CDR1 according to Kabat

SEQ ID NO 268: Antibody 13184 VK sequence CDR2 according to Kabat

SEQ ID NO 269: Antibody 131B4 VK sequence CDR3 according to Kabat

SEQ ID NO 270: Antibody 131E8 VH sequence 1 CDR1 according to Kabat
SEQ ID NO 271: Antibody 131E8 VH sequence 1 CDR2 according to Kabat
SEQ ID NO 272: Antibody 131E8 VH sequence 1 CDR3 according to Kabat
SEQ ID NO 273: Antibody 131E8 VH sequence 2 CDR1 according to Kabat
SEQ 1D NO 274: Antibody 131E8 VH sequence 2 CDR2 according to Kabat
SEQ ID NO 275: Antibody 131E8 VH sequence 2 CDR3 according to Kabat
SEQ ID NO 276: Antibody 131E8 VH sequence 3 CDR1 according to Kabat
SEQ ID NQ 277: Antibody 131E8 VH sequence 3 CDR2 according to Kabat
SEQ 1D NO 278: Antibody 131E8 VH sequence 3 CDR3 according to Kabat
SEQ 1D NO 279: Antibody 131E8 VK sequence CDR1 according to Kabat

SEQ 1D NO 280: Antibody 131E8 VK sequence CDR2 according to Kabat

SEQ ID NO 281: Antibody 131E8 VK sequence CDRS3 according to Kabat

SEQ ID NO 282: Antibody 131H1 VH sequence CDR1 according to Kabat

SEQ ID NO 283: Antibody 131H1 VH sequence CDR2 according to Kabat

SEQ ID NO 284: Antibody 131H1 VH sequence CDR3 according to Kabat

SEQ ID NOC 285: Antibody 131H1 VK sequence 1 CDR1 according to Kabat
SEQ ID NO 2886: Antibody 131H1 VK sequence 1 CDR2 according to Kabat
SEQ ID NO 287: Antibody 131H1 VK sequence 1 CDR3 according to Kabat
SEQ ID NO 288: Antibody 131H1 VK sequence 2 CDR1 according to Kabat
SEQ ID NO 289: Antibody 131H1 VK sequence 2 CDR2 according to Kabat



WO 2016/139297 PCT/EP2016/054524
100

SEQ ID NO 280: Antibody 131H1 VK sequence 2 CDR3 according to Kabat
SEQ ID NO 291: Antibody 132H4 VH sequence CDR1 according to Kabat
SEQ ID NO 282: Antibody 132H4 VH sequence CDR2 according to Kabat
SEQ ID NO 293: Antibody 132H4 VH sequence CDR3 according to Kabat
SEQ ID NO 294: Antibody 132H4 VK sequence CDR1 according to Kabat
SEQ 1D NO 295: Antibody 132H4 VK sequence CDR2 according 1o Kabat
SEQ ID NO 296: Antibody 132H4 VK sequence CDRS3 according to Kabat
SEQ ID NO 297: Antibody 133A6 VH sequence CDR1 according to Kabat
SEQ ID NO 298: Antibody 133A6 VH sequence CDR2 according to Kabat
SEQ ID NO 299: Antibody 133A6 VH sequence CDR3 according to Kabat
SEQ ID NO 300: Antibody 133A6 VK sequence CDR1 according to Kabat
SEQ ID NO 301: Antibody 133A6 VK sequence CDR2 according to Kabat
SEQ ID NO 302: Antibody 133A6 VK sequence CDR3 according to Kabat
SEQ ID NO 303: Antibody 131B4-2 VH sequence CDR1 according to Kabat
SEQ ID NO 304: Antibody 131B4-2 VH sequence CDR2 according to Kabat
SEQ 1D NO 305: Antibody 131B4-2 VH sequence CDR3 according to Kabat
SEQ ID NO 306: Antibody 131B4-2 VK sequence CDR1 according to Kabat
SEQ ID NO 307: Antibody 131B4-2 VK sequence CDR2 according to Kabat
SEQ 1D NO 308: Antibody 131B4-2 VK sequence CDR3 according to Kabat
SEQ ID NO 309: CDR section of Antibody 107C6 VH sequence CDR1

SEQ ID NO 310: CDR section of Antibody 107C6 VH sequence CDR2

SEQ ID NO 311: CDR section of Antibody 107C6 VH sequence CDR3

SEQ ID NO 312: CDR section of Antibody 107C6 VK sequence CDR1

SEQ ID NO 313: CDR section of Antibody 107C6 VK sequence CDR2

SEQ ID NO 314: CDR section of Antibody 107C6 VK sequence CDR3

SEQ D NO 315: CDR section of Antibody 108F8 VH sequence CDR1

SEQ ID NO 316: CDR section of Antibody 108F8 VH sequence CDR2

SEQ ID NOQ 317: CDR section of Antibody 108F8 VH sequence CDR3

SEQ ID NO 318: CDR section of Antibody 108F8 VK sequence CDR1

SEQ ID NO 319: CDR section of Antibody 108F8 VK sequence CDR2

SEQ ID NO 320: CDR section of Antibody 108F8 VK sequence CDR3

SEQ ID NO 321: CDR section of Antibody 109A6 VH sequence CDR1

SEQ ID NO 322: CDR section of Antibody 109A6 VH sequence CDR2

SEQ ID NO 323: CDR section of Antibody 109A6 VH sequence CDR3

SEQ ID NO 324: CDR section of Antibody 108A6 VK sequence CDR1

SEQ ID NO 325: CDR section of Antibody 109A6 VK sequence CDR2

SEQ ID NO 326: CDR section of Antibody 109A6 VK sequence CDR3
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: CDR section of Antibody 111A6 VH sequence CDR1

: CDR section of Antibody 111A6 VH sequence CDR2
: CDR section of Antibody 111A8 VH sequence CDR3

: CDR section of Antibody 111A6 VK sequence 1 CDR1

SEQ ID NO 331: CDR section of Antibody 111A6 VK sequence 1 CDR2
SEQ ID NO 332: CDR section of Antibody 111A8 VK sequence 1 CDR3
SEQ ID NO 333: CDR section of Antibody 111A6 VK sequence 2 CDR1
SEQ 1D NO 334: CDR section of Antibody 111A6 VK sequence 2 CDR2
SEQ ID NO 335: CDR section of Antibody 111A6 VK sequence 2 CDR3
SEQ ID NO 336: CDR section of Antibody 131B4 VH sequence 1 CDR1
SEQ ID NO 337: CDR section of Antibody 131B4 VH sequence 1 CDR2
SEQ ID NO 338: CDR section of Antibody 131B4 VH sequence 1 CDR3
SEQ ID NO 339: CDR section of Antibody 131B4 VH sequence 2 CDRA1
SEQ ID NO 340: CDR section of Antibody 131B4 VH sequence 2 COR2

SEQ ID NO 341
SEQ ID NO 342
SEQ ID NO 343
SEQ ID NO 344
SEQ ID NO 345

: CDR section of Antibody 131B4 VH sequence 2 CDR3
: COR section of Antibody 131B4 VH sequence 3 CDR1
: CDR section of Antibody 131B4 VH sequence 3 CDR2
: CDR section of Antibody 13184 VH sequence 3 CDR3
: CDR section of Antibody 131B4 VK sequence CDR1

SEQ ID NO 346: CDR section of Antibody 131B4 VK sequence CDR2

SEQ ID NO 347: CDR section of Antibody 131B4 VK sequence CDR3

SEQ 1D NO 348: CDR section of Antibody 131E8 VH sequence 1 COR1
SEQ ID NO 349: CDR section of Antibody 131E8 VH sequence 1 CDR2
SEQ ID NO 350: CDR saction of Antibody 131E8 VH sequence 1 CDR3
SEQ |ID NO 351: CDR section of Antibody 131E8 VH sequence 2 COR1
SEQ ID NO 352: CDR section of Antibody 131E8 VH sequence 2 CDR2

SEQ ID NO 353:

- CDR section of Antibody 131E8 VH sequence 2 CDR3

SEQ ID NO 354: CDR section of Antibody 131E8 VH sequence 3 CDR1
SEQ ID NO 355: CDR section of Antibody 131E8 VH sequence 3 CDR2
SEQ ID NO 356: CDR section of Antibody 131E8 VH sequence 3 CDR3
SEQ ID NO 357: CDR section of Antibody 131E8 VK sequence CDR1
SEQ ID NO 358: CDR section of Antibody 131E8 VK sequence CDR2
SEQ ID NO 359: CDR section of Antibody 131E8 VK sequence CDR3
SEQ ID NO 360: CDR section of Antibody 131H1 VH sequence CDR1
SEQ ID NO 361: CDR section of Antibody 131H1 VH sequence CDR2
SEQ ID NO 362: CDR section of Antibody 131H1 VH sequence CDR3
SEQ ID NO 363: CDR section of Antibody 131H1 VK sequence 1 CDR1
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SEQ ID NO 364
SEQ 1D NO 365

SEQ ID NO 366
SEQ ID NO 367

SEQ ID NO 368:
SEQ ID NO 369:
SEQ ID NO 370:
SEQ ID NO 371:
SEQ ID NO 372:
SEQ ID NO 373:
SEQ ID NO 374:
SEQ ID NO 375:

SEQ ID NO 376:
SEQ ID NO 377:
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: CDR section of Antibody 131H1 VK sequence 1 CDR2
: CDR section of Antibody 131H1 VK sequence 1 CDR3
: CDR section of Antibody 131H1 VK sequence 2 CDR1
: CDR section of Antibody 131H1 VK sequence 2 CDR2
CDR section of Antibody 131H1 VK sequence 2 CDR3
CDR section of Antibody 132H4 VH sequence CDR1
CDR section of Antibody 132H4 VH sequence CDR2
CDR section of Antibody 132H4 VH sequence CDR3
CDR section of Antibody 132H4 VK sequence CDR1
CDR section of Antibody 132H4 VK sequence CDR2
COR section of Antibody 132H4 VK sequence CDR3
CDR section of Antibody 133A6 VH sequence CDR1
CDR section of Antibody 133A6 VH sequence CDR2
CDR section of Antibody 133A6 VH sequence CDR3

SEQ ID NO 378: CDR section of Antibody 133A6 VK sequence CDR1

SEQ 1D NO 379

: CDR section of Antibody 133A6 VK sequence CDR2

SEQ [D NO 380: CDR section of Antibody 133A6 VK sequence CDR3
SEQ iD NO 381: CDR section of Antibody 131B4-2 VH sequence CDR1
SEQ ID NO 382: CDR section of Antibody 131B4-2 VH sequence CDR2

SEQ ID NO 383
SEQ ID NO 384

: CDR section of Antibody 131B4-2 VH sequence CDR3
: CDR section of Antibody 131B4-2 VK sequence CDR1

SEQ ID NO 385: CDR section of Antibody 131B4-2 VK sequence CDR2

SEQ ID NO 386

: CDR section of Antibody 131B4-2 VK sequence CDR3

SEQ ID NO 387: Antibody 131B4-2 VH variable domain sequence
SEQ ID NO 388: Amino Acid Sequence of (L-18BP isoform b
SEQ ID NO 389: Amino Acid Sequence of IL-18BP isoform ¢
SEQ ID NO 390: Amino Acid Sequence of IL-18BP isoform d
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1. Common detection of [L-18 in patients

Human IL-18 quantification in patients is performed with ELISA assays detecting total IL-18
{both free form and IL-18BP complex). The ELISA comprises commercially available
antibodies (see Table 1 below). Most common ELISA assays are performed with the pair of
anti-IL-18 antibodies developed by Taniguchi et al 1997 and sold by different suppliers,
namely monoclonal mouse antibody 125-2H as primary/ capture antibody and monoclonal

rat 159-12B as secondary/ developing antibody.

PCT/EP2016/054524

Table 1: Scientific publications reporting IL-18 quantifications in human patients

References

Assay, disease

Antibodies and commercial
S0Urce

Wong CK et al 2000

iL-18 and L-12 levels in
plasma, Systemic Lupus

1. Human IL-18 ELISA kit
from MBL, #7620

Erythematosus

Erythematosus 2. Human IL-12 ELISA kit
from R&D Systems,
#DP400
Park MC et al 2004 IL-18 level in serum, | Human IL-18 ELISA kit from
Systemic Lupus | R&D Systems same as

MBL kit #7620




WO 2016/139297 PCT/EP2016/054524
104

Table 1: Scientific publications reporting IL-18 quantifications in human patients

References Assay, disease Antibodies and commercial
source

Novick D et al 2001 L-18 and IL-18BP in{1. Two human IL-18

serum, Sepsis antibodies  from R&D

systems {mouse

monoclonal biotinylated as
capture # N/A and rabbit
polyclonal ruthenylated as
detection # N/A})

2. Two IL-18BP antibodies
developed by Interpharm
and Serono that are not
commercially available,
clone MAb No. 582.10 as
capture  antibody (see
above, paragraph 2.2. IL-
18BP detection in human
serum and urine) and rabbit
polyclonal antibody for

detection
Novick D et al 2010 IL-18 and IL18BP levels | Same as Novick et al 2001,
in serum, Systemic Lupus | see previous row
Erythematosus
Chen DY et al 2004 IL-18 levels in serum, | Human IL-18 ELISA kit from
Adult Still's Disease Bender MedSystems (now

eBioscience) comprising 2
human IL-18 antibodies
called BMS267/2MST:

1. Monoclonal capture
antibody # N/A

2. Monoclonal detection
antibody labeled with biotin
# N/A and reaction revealed
with streptavidin-HRP

2. Estimations of free [L-18 levels

To date, there are no reports of measured levels of free IL-18. Estimations of free [L-18 are
made by extrapolation using the calculation described by Novick et al 2004 (see below).
The data compares levels of IL-18 and IL-18BP in human. In these studies, researchers
used the pair of commercial monoclonal anti-IL-18 antibodies 125-2H and 159-12B, where
antibody 125-2H is used for capture and is known to bind the IL-18/IL-18BP complex
(Argiradi et al 2009).. To calculate free IL-18 in patient sera, they applied the Law of Mass
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Action assuming that the binding of IL-18 antibodies is reversible. The calculation is
performed as follow:

Kp = 0.4 nM = ([IL-18] x [IL-18BP] ) / [IL-18-IL18BP]

or [IL-18] in nM = ( 0.4 x [IL-18-IL18BP} ) / [IL-18BP]

Where:

IL-18-1L-18BP is a complex

Dissociation constant as calculated by Kim et al 2000, Kp = 0.4 nM
Stoichiometry 1:1 in the complex IL-18-IL-18BP

Concentration of IL-18 is determined by electro-chemiluminescence
Concentration of IL-18BP is determined by ELISA

It is important to note that the authors find large variations of free IL-18 versus the total IL-
18 between patients that do not reflect the ratio of IL-18 versus IL-18BP. Interestingly, this
IL18/IL-18BP ratic is not reported in the cited publications. Furthermore, anti-IL18
antibodies are not able to distinguish beftween free IL-18 and the complex form IL-18/lL-
18BP. Finally, as described by Novick et al 2001, the anti-IL-18BP antibodies do not detect
IL-18BP free form but total IL-18BP since they were reported not to block the interaction
between [L-18BP and IL-18, respectively monoclonal antibodies 582.10 and 657.27.
Consequently, the calculation of free IL-18 using the concentration of IL-18BP lacks
accuracy. Even though encouraging, the data variation indicates that free IL-18 detection
could be improved with a more appropriate assay combining antibodies specifically
targeting the region of IL-18 that binds to IL-18BP.

3. Confirmation that commonly used commercially antibodies do not detect free IL-18

Eleven commercially available anti-IL-18 monoclonal antibodies were tested for their ability
to prevent any IL-18 interaction with IL-18BP. The below data demonstrates that this is not
the case and that none of the antibodies tested bind to the site of interaction between IL-18
and IL-18BP. Consequently, the detection of free IL-18 in human samples requires specific
design and approaches targeting for example the IL-18 binding site/ epitope to IL-18BP.

The commonly used 125-2H and 159-12B antibodies were tested for both as capture and
developing antibodies (see Figure 2). The data indicates that both antibodies do not
recognize the IL-18 epitope for IL-18BP and consequently provide only a quantification of
total IL-18 (both forms free and complex to IL-18BP).

In parallel to antibodies 125-2H and 159-12G, nine other commercial monocional antibodies
were tested for their potential to detect free IL-18 in the same conditions as above. As
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described above, such antibody will be valuable to detect free IL-18 in biological samples.
The list of tested commercial antibodies is given in the Table 2 below.

Table 2: Tested monoclonal anti-IL-18 antibodies

Company Antibody name

MBL International D043-3, clone 25-2G
D-045-6 159-12B biotin

Santa Cruz Biotechnologies sc-13602 (1.51E3E1)
sc-133127 (E-8)

Abnova MAB 1308, clone mxsghk-18

MAR8223, clone SB116¢1
MABB224, cone SB116b1
MABSS35, clone 2

Millipore 04-1503 Anti-Interieukin 18 (clone
CPTC-IL18-1)
Lifespan LS-C137620 (clone 50008-2)

The collected data indicates that none of the commercially available antibodies was able fo
distinguish the free IL-18 from its complex with IL-18BP.

4. ELISA set up to detect free IL-18

4.1 Capture of free I1L-18 with IL-18BP

Microplate wells are coated with an appropriate volume phosphate buffer saline solution
containing recombinant human IL-18BP (r-hIL-18BP) as shown in SEQ ID NO 7, and less
than 30% of N- terminal and/or C-terminal deletion variants of IL-18BP. A description of the
r-hiL-18BP is provided in section 6.6.1 below. A description of the purification protocol is
provided in section 6.6.2, Plates are incubated for a period of time at 4°C and then
stabilized with a blocking buffer containing bovine serum albumin or other appropriate
blocking agents. Once the reaction is finished, microplates are sealed and stored at 4°C
until used for detection of free IL-18. Microplates can also be dried in a stabilizing solution
allowing storage at room temperature and then be reconstituted by hydration when needed
for assay.

As an example, for a final reaction volume of 100 i, dispense first 80 pi of biotin/ antibody
conjugate. Samples or biological fluids containing free IL-18 are tested with the IL-18BP
coated microplates. After that, 20 yl sample volume containing biological fluid or standard is
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dispensed per microplate well. Non-diluted or diluted biological fluid can be but is not
restricted to serum, urine, tear, saliva, bile, sweat, exhalation or expiration, sputum,
bronchoalveolar fluid, sebum, cellular, gland, mucosa or tissue secretion, biopsy,
homogenized tissue. The free IL-18 standard concentrations range between 4.2 pg/ ml to
3000 pg/ ml. Standard and concentrations were prepared from commercially available
recombinant human IL-18. The plates are sealed and then incubated under gentle shaking
for free IL-18 capture. A suitable period of time is allowed for the reaction ranging from
minutes to hours at room temperature, 37°C or other temperatures that do not affect the
stability of the samples and reagents. The microplate wells are then washed extensively
with the appropriate buffer and then, 100 pl buffer developing mixture is added to each well.
The developing mixture contains a streptavidin-conjugated enzyme such as peroxidase or
alkaline phosphatase. The microplate wells are sealed and the reaction is allowed for a a
suitable period of time ranging from minutes to hours at room temperature, 37°C or other
temperatures that do not affect the stability of the samples and reagents. The resulting
reactions are then monitored with a microplate reader at an appropriate nanometer
wavelength for absorbance or fluorescence of the produced reagent.

4.2 Capture of free 1L-18 with anti-IL-18 antibody

Microplate wells are coated with an appropriate volume phosphate buffer saline solution
containing an antibody of the invention. Plates are incubated for a period of time at 4°C and
then stabilized with a blocking buffer containing bovine serum albumin or other appropriate
blocking agents. Once the reaction is finished, microplates are sealed and stored at 4°C
until used for detection of free IL-18. Microplates can also be dried in a stabilizing solution
allowing storage at room temperature and then be reconstituted by hydration when needed
for assay.

As an example, for a final reaction volume of 100 pi, dispense first 80 pl of biotin/ antibody
conjugate. Samples or biological fluids containing free IL-18 are tested with the IL-18BF
coated microplates. After that, 20 ul sample volume containing biological fluid or standard is
dispensed per microplate well. Non-diluted or diluted bioclogical fluid can be but is not
restricted to serum, urine, tear, saliva, bile, sweat, exhalation or expiration, sputum,
bronchoalveclar fluid, sebum, cellular, gland, mucosa or tissue secretion, biopsy,
homogenized tissue. The free 1L-18 standard concentrations range between 4.2 pg/ ml to
3000 pg/ ml. Standard and concentrations were prepared from commercially available
recombinant human IL-18. The plates are sealed and then incubated under gentle shaking
for free IL-18 capture. A suitable period of time is allowed for the reaction ranging from
minutes to hours at room temperature, 37°C or other temperatures that do not affect the
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stability of the samples and reagents. The microplate wells are then washed extensively
with the appropriate buffer and then, 100 pl buffer developing mixture is added to each well.
The developing mixture contains a streptavidin-conjugated enzyme such as peroxidase or
alkaline phosphatase. The microplate wells are sealed and the reaction is allowed for a
suitable period of time ranging from minutes to hours at room temperature, 37°C or other
temperatures that do not affect the stability of the samples and reagents. The resulting
reactions are then monitored with a microplate reader at an appropriate nanometer
wavelength for absorbance or fluorescence.

4.3 Titration of free 1L-18 as a function of IL-18BP level

A constant quantity of recombinant IL-18 was titrated as a function of different and well
defined quantities of IL-18BP in order to understand when free 1L-18 is not any more
detectable. A PBS solution of 400 pg/mL IL-18 supplemented by 5% BSA was spiked with
defined quantities of IL-18BP ranging from 0 to 10°000 pg/mL. The molar ratios were
calculated according to the respective molecular weight of IL-18 and IL-18BP. The free IL-
18 detection was performed with ELISA using IL-18BP for IL-18 as described above. The
collected data presented in Figure 1 indicates that 400 pg/mL IL-18 detection are near
background detection level when IL-18BP concentration is equal or higher to 6000 pg/mL
representing a molar ratio IL-18BP/ IL-18 of ~15 fold higher IL-18BP. In contrast, when
molar ratio is lower than 15, free IL-18 is easily detectable.

4.4 Revised calculation of dissociation constant (Kp) between human IL-18 and I1L-18BP

4.4.1 Kp calculation by titration

A Kp of 400 pM is reported in the literature based on BlAcore measurements (Kim et al
2000 ®). However, due to the above results, the Kp was revisited with the above ELISA set
up. Titration of 10 pM IL-18 was performed with increasing concentrations of IL-18BP (60
pM — 3 nM) in either a) healthy volunieer sera depleted in endogenous IL-18BP or b) PBS
supplemented by 5% BSA. The free IL- 18 ELISA in addition to commercially available
assays for total 1L-18 and total IL-18BP allows the determination of Ky in solution which
should reflect better the affinity of IL-18 to its binding protein in body fluids than data from
solid-phase BlAcore method. Example of results are exposed in Table 3.
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Table 3: Titration of IL-18 in serum or 5% BSA solution containing 1.87 nM IL-18BP
Standard curve IL-18 Titration

pg/mL OD450 | | Final IL18 IL-18 IL-18 nMIL- | nM IL-
IL-18 nm spiked ng/mL spiked spiked 18 18BP
into into 5%

Serum BSA

0D450 | OD450

' nm nm
2000 2.894 124 0474 1.151 1.3953 | 1.87
666.7 2,292 120 0.342 0.897 1.1628 | 1.87
222.2 0.875 116 0.286 0.735 0.9302 | 1.87
74.1 0.303 12 0.200 0.511 0.6977 | 1.87
24.7 0.114 8 0.157 0.348 0.4651 | 1.87
8.2 0.061 14 0.091 0.188 0.2326 | 1.87
2.7 0.042 2 0.065 0.155 0.1163 | 1.87
0 0.039 0 0.040 0.037 0 1.87

Kp was calculated based on the following formula:
Kp = [free IL-18] x [free IL-18BP]/ [IL-18/IL-18BP complex]
[free IL-18BP] = [total IL-18BP] — [free IL-18]
[IL-18/IL-18BP complex] = [total IL-18] — [free IL-18]

Result: Kp = 50 pM (Serum diluent) ; 35 pM (5% BSA diluent)

The titration result indicates a Kp of respectively 50 pM in serum diluent and 35 pM in PBS
supplemented by 5% BSA. In contrast to the previous estimations of the Kp between human
IL-18BP and IL-18, the newly calculated Ky indicates that previous estimations of free IL-18
based on the Kp of 400 pM reported by Kim et al 2000 are not accurate.

4.4.2 Kp estimation by BlAcore

Following the above Kp results obtain by titration, we tested the binding affinity of IL-18BP to
IL-18 with a simpler BlAcore setup consisting of binding IL-18BP to the BlAcore chip and
then testing its affinity to 1L.-18. The method setup is the contrary of Kim et al 2000 8, who
bound IL-18 to the BlAcore chip with a monoclonal antibody and then tested the affinity of
the complex antibody-IL-18 to IL-18BP. Importantly, the new BlAcore setup collected data
that are aligned completely to the above titration findings, i.e. a Kp ranging between 20 and
30 pM. The data is presented in Table 4 below.
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Table 4. New BlAcore estimation of human IL-18BP affinity to human IL-18

K, (10" Ms)

Ke (10 1/s)

Kp (107" M)

53%1.2

13.3+2.7

259+48

4.5 Titration of spiked 1L-18 in serum or 5% BSA sclution containing IL-18BP

Human serum contains significant levels of endogenous as well as complexed IL-18 to IL-
18BP, respectively at ng/mL and pg/ mL levels. Both are detectable with commercially
available antibodies. However, no commercially available assays are available to detect
free IL-18. In order to verify the above ELISA setup for the detection of free IL-18, we spiked
recombinant human IL-18 in human serum to find levels of detection. For this, nanograms of
iL-18 were spiked in either serum containing endogenous 35 ng/mlL IL-18BP or PBS
solution supplemented by 5% BSA and 35 ng/mL IL-18BP. Resulting free IL-18 was
monitored with the ELISA procedure described above. Results are presented in Table 5

below.

Table 5: Spiked IL-18 detection in serum or 5% BSA containing 35 ng/ml IL-18BP

Standard curve IL-18 Titration
pg/mL IL-18 | OD450 nm Final 118 spiked 1L-18 spiked | IL-18 spiked
ng/mL into serum into 5% BSA
OD450 nm 0OD450 nm
2000 3.171 1100 3.5 3.5
666.7 1.388 80 a5 3.5
222.2 0.477 70 2.37 3.5
74 .1 0.183 | 60 0.99 3.37
24.7 0.085 | 50 0.68 2.05
8.2 0.050 40 0.46 1.17
2.7 0.043 30 0.298 0.75
0 0.043 120 0.185 0.44
10 0.11 0.16
5 0.06 0.09
2 0.05 0.07
0 0.04 0.04

4.6 Detection of free I1L-18 in serum from patients suffering from Adult onset Still's Disease

Following the results and in contrast to the above indications having reasonably low levels
of total 1L-18, we tested Adult onset Stil’'s Disease patient samples which is known for its
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elevated levels of total IL-18 in serum (Kawashima et al 2001 and Chen et al 2004). As
described by Kawashima et al 2001 and elsewhere, elevated total IL-18 serum levels
correlate with Adult onset Stil's Disease activity such as a) pyrexia, arthralgia, arthritis,
cartilage damage, b) higher levels of Ferritin and c) liver enzymes (LDH). Thanks to the
above ELISA set up, we report for the first time free IL-18 levels in Adult onset Still's
Disease patients (see Table 6). As for the other tested indications, calculated free IL-18
levels do not correspond to the detected free IL-18 levels. The collected data indicates at
least 70% of patients were positive to free IL-18.

Table 6: Detection of free IL-18 in AoSD patient serum and synovial fluid
Calculated
. Sample . . Total Free | Freell-18
ratient | collection ploiogical | 18 | 1L-18 | pg/mi LLQ";‘:?P
date pg/ml | pg/ml ﬁ?ﬂ =4 x10
1 Serum 6699 9.6 1366.5 32.6
Synovial
1 fiuid 439 15.8 | 439 -
2 Serum 713 225 | 5643 2.0
3 Serum 106026 | 3.2* | 59030 50.4
4 Serum 225456 | 24.9 | 157207 68.1
5 Serum 175589 | 23.6 | 139614 36.1
6 Serum 35045 | 2.5 | 8908 45.6
7 Serum 17714 | 224 |634.8 208.0
7 oynovial | 133325 | 21.3 | 11162 193.6
8 Serum 25020 | 211 1277 .4 153.7
9 Serum 3625 24.9 394.7 60.8
10 17.02.2006 | Serum 11401 | 7.7 6062 11.3
10 11.06.2007 | Serum 79942 | 31.6 | 62035 18.1
10 06.04.2009 | Serum 37372 118.9 | 22252 19.2
10 06.08.2010 | Serum 185157 | 12.1 | 10566 282.9
10 06.06.2012 | Serum 131561 | 11.2 | 4091 341.2
11 03.01.2006 | Serum 150669 | 34.3 | 114012 37.2
11 04.04.2007 | Serum 106026 | 26.2 | 63543 45.2
11 20.10.2008 | Serum 225456 | 23.6 70633 163.0
11 21.04.2010 | Serum 175589 | 23.3 | 116583 59.8
12 02.06.2009 | Serum 3625 8.0 1633 10.5
13 10.03.2010 | Serum 439 4.8* | 151.2 13.7
14 17.07.2009 | Serum 133325 1 19.3 | 21118 144.4
15 24.07.2006 | Serum 35045 | 14.3 | 14628 29.3
16 25.04.2007 | Serum 17714 | 8.0 4075 36.6
16 10.06.2010 | Serum 25020 | 6.4 2582 82.4

* : Level comparable to the background signal
**: Level comparable to the lower limit of detection
- : not detectable, level comparable to the background signal
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5. Conclusions

The data in both publications and the above experimental setup demonstrate that
commercial monoclonal antibodies detect total IL-18 but not free IL-18. Furthermore, the
most commonly used antibodies to quantify IL-18, namely 125-2H and 159-12B, are
confirmed as well in detecting total IL-18.

The estimation of free IL-18 using the Law of Mass Action is an interesting approach.
Nevertheless, the large error bars obtained do not support its use in clinical monitoring.
Furthermore, the anti-IL-18BP antibodies detect total IL-18BP and not the free form.
Consequently, the calculation of free IL-18 using the concentration of IL-18BP lacks
accuracy.

The proposed approach to quantify free IL-18 by targeting IL-18 binding site to IL-18BP
seems more appropriate and is demonstrated for the first fime to be more accurate than
extrapolated quantifications with the Law of Mass Action. In addition, the affinity of IL-18BP
is higher than reported by Kim et al 2000 with a Kp ranging near 50 pM in serum and 20-30
pM with a new BlAcore setup.

6. Administrations of 1L-18BP in pafients with Adult-onset Still's Disease (AoSD)

6.1 Obieclives

Primary: To assess the safe use of r-hiL-18BP in AoSD patients

Secondary: To assess clinical efficacy and laboratory/biolegical evidence of efficacy

6.2 Number of patients
30 patients

6.3 Inclusion criteria

« Patients aged 18 years and older, diagnosed as AoSD based on the presence of the
Yamaguchi criteria (see appendix 2) with active disease, imespective of the continuation
of the permitted treatment mentioned below.

¢ Patients with active disease will be considered if they exhibit at least two of the
Yamaguchi's major criteria (see appendix 2) at the screening visit plus at least either
fever or elevation of markers of inflammation (CRP =10 mg/L and/or Erythrocyte
Sedimentation Rate ESR 2 28 mm/h).

« Patients that have been exposed to NSAIDS, Prednisone (at least 5 mg/day) for > 1
month) and/or synthetic SDMARDs (methotrexate at a dose of at least 10mg/week)



WO 2016/139297 PCT/EP2016/054524
113

for > 3 months without response to treatment or with incomplete response to
treatment

* Women of childbearing potential with negative pregnancy test at screening, V3, V4,
V5 and V6 and that agree to follow highly effective birth control recommendations
during the study and until 1 month after the end of the treatment. Birth control
methods that are considered as highly effective are either: combined (estrogen and
progestogen containing) hormonal contraception associated with inhibition of
ovulation, progestogen-only hormonal contraception associated with inhibition of
ovulation, intrauterine device (IUD), intrauterine hormonereleasing system (1US),
bilateral tubal occlusion, vasectomized partner or sexual abstinence.

In each case of delayed menstrual period (over one month between menstruations,
confirmation of absence of pregnancy is strongly recommended. This
recommendation also applies to women of child bearing potential with infrequent or
irregular menstrual cycles.

As regards the duration of contraception after the study, taking into account the
median half-life of r-hiL-18BP of almost 40h, 5 half-lives represent duration of 200
hours. In order to be on the safe side, a post-study contraception duration of 4
weeks is recommended

o Patients can maintain treatment with stable doses of Non-Steroidal anti-inflammatory
Drugs (NSAIDs), Prednisone (stable dose of Prednisone (of at least 5 mg/day), and
sDMARDs during r-hiL-18BP treatment (methotrexate at a dose of at least
10mg/week). Specifically baseline levels of prednisone treatment can be maintained
or tapered (due to patient improvement), any requirement for prednisone increase
during treatment will be considered a treatment failure.

« Ability fo understand and willingness to sign a written informed consent

= Previous treatments with biologicals are allowed if the following washout periods are
respected: one week for anakinra, two weeks for etanercept, and 6 weeks for
adalimumab, certolizumab, golimumab, tocilizumab, abatacept and 8 weeks for
infliximab. Previous rituximab administration will require 6 months of washout and
normal B-cell counts and previous treatment with canakinumab will require 6 months
of washout.

6.4 Exclusion criteria

o Patients with a first episode of AoSD with less than one month of therapy with
Prednisone or sDMARDs



WO 2016/139297 PCT/EP2016/054524
114

« Patients with active or chronic infections (i.e. Tuberculosis (TB), HIV, HBV & HCV)
e Patients suffering from inherited immunodeficiency diseases

« Patients with white blood cell counts below 2’500 cellsf/mm?

« Patients with Neutrophils below 1°000 cells/mm?®

¢ Concomitantly treated with biologicals

»  Women of childbearing potential who are unwilling to use adequate protection from
pregnancy

« Women of childbearing potential who are unwilling to use highly effective birth
control methods (see definition in Inclusion criteria above)} up to 1 month after the
end of her participation in the study.

¢ Inability to understand and unwilling to sign a written informed consent
+ Active Macrophage Activating Syndrome (MAS)
= Any acute or chronic life-threatening disease

Such as cancer, and irreversible organ failures of heart, liver, lung and kidney
{creatinine not higher than 1.5 X upper limit of normal).

s Patients having received adalimumab, ceriolizumab, golimumab, tocilizumab and
abatacept within 6 weeks, infliximab within 8 weeks, canakinumab within 6 months,
etanercept within 2 weeks, or anakinra 1 week prior to the start of r-hiL-18BP will not
be enrolled into the study. Patients that have received rituximab within 6 months
and/or have persistent iow B-cell counts will not be eligible for enrolment.

« Subject who cannot be expected to comply with the study procedures

e Currently participating or having participated in another clinical trial during the last 4
weeks prior to the beginning of this study.

+ Patients with a history of severe hypersensitivity reactions

6.5 Study Duration

Twelve {12) week ftreatment will be followed by a 4-week follow-up period for safety
assessments. Data management, statistical and study report will take 4 more months
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6.6 Study Drug
6.6.1 Description

r-hiL-18BP is a soluble glycoprotein of 164 amino acids produced from a Chinese Hamster
Ovary cell line. The polypeptide chain contains 6 cysteine residues located at positions 21,
34, 56, 59, 101 and 120, that are theoretically predicted to form three disulphide bond pairs.
The molecule contains four potential N-glycosylation sites at asparagine 49, 64, 73 and 117.
The average molecular weight of the full-length polypeptide moiety of r-hiL-18BP calculated
on the basis of the amino acid compesition is around 17.6 kD. The relative molecular mass
of the whole molecule is approximately 50 kDa (including glycans).

6.6.2 Purification Frotocol

The purification process starts with the removal of cells and cell debris from the harvested
cell culture supernatant by centrifugation, diafiltration and transfer into a mixing tank. The
harvest containing non-homogenous IL-18BP is concentrated and diafiltered against a basic
borate buffer. After that, IL-18BP is captured on TMAE Hi-Cap anion-exchange resin to
remove salts and cell culture nutrients. The IL-18BP is eluted with a basic borate buffer
supplemented by NaCl.

Five additional chromatographic steps are performed to homogenize IL-18BP, including two
tangential flow filtration steps and a virus removal filtration step as follow:

* The protein preparation is processed through Immobilized Metal Affinity
Chromatography on Chelating Sepharose Fast Flow resin, activated with copper,
to remove host cell proteins. The protein is eluted with ammonium acetate.

» The Immobilized Metal Affinity Chromatography eluate is loaded onto the
hydrophobic charge induction chromatography column on MEP HyperCel to
remove further host cell proteins. The product is eluted with an alkaline
phosphate buffer containing propylene glycol. The eluate containing IL-18BP is
then concentrated by diafiliration.

¢ The retentate of the diafiltration is diluted and adjusted fo acidic pH with 2-(N-
morpholino)ethanesulfonic acid (MES) buffer, After that, the protein is separated
by ion-exchange chromatography by loading onto a CM Sepharose Fast Flow
column in flow-through mode to remove remaining host cell proteins, which are
retained on the column. The unbound fraction is adjusted to basic pH with
sodium tetraborate.

= The fraction from the ion exchange chromatography step is then separated by
hydrophaobic interaction chromatography column on Phenyl Sepharose Fast Flow
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for further polishing. The column is pre-equilibrated with borate buffer containing
a high molarity of ammonium sulfate, and the product is eluted from the column
by lowering the concentration of ammonium sulfate.

» Subsequently, a nanofiltration step follows to ensure a proper removal of virus
particles.

# The permeate is processed by Reverse Phase chromatography on Source 30
RPC resin as the final polishing step. Elution of the product is achieved through
an acetonitrile gradient supplanted by TFA 0.1%

+« The eluate containing homogenized IL-18BP is concentrated by an ultrafiltration/
diafiltration step and finally filtered through 0.22 um filter for storage.

All purification steps are performed at room temperature.
The final composition obtained is substantially free of N- terminal and/or C-terminal deletion

variants of IL-18BP and contains between 2% and 8%, but less than 10% of said variants.

£.6.3 Composition

The drug product formulation (recombinant human interleukin 18 Binding protein (rhilL-
18BP) will have a strength of 80mg, and is prepared in a sterilized solution for injection
containing sodium chloride, 7mg per vial, sodium dihydrogen phosphate monohydrate
approx. 1.0mg per vial, disodium phosphate dehydrate approx. 2.4mg per vial, sodium
hydroxide and O-phosphoric acid 85% to adjust to pH 7.0, water for injection up to 1ml.
{See appendix 3).

Glass vials containing 1ml of the injection volume and 80mg of the recombinant molecule
will be the administration unit.

6.7 Dose/Route Regime

80mg, 160mg and 320mg / Subcutaneous / Three times a week (TIW).

Patients will receive the treatments three times a week (TIW). The 80mg cohort will receive
1m! of the study product. Patients of the 160mg dose cohort will receive 2 vials and those of
the 320mg cohort, 4 vials. A volume of 1ml will be withdrawn from each vial using a
separate 2 ml sterile, single use syringe for each vial. Before injection, vials will be brought
to room temperature (18 — 25°C) by removing them from the refrigerator 30 min prior to
administration.
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6.7.1 Drug product selected dose:

No validated animal model has been described for this condition. In the collagen-induced
arthritis murine model the active dose for r-hlL-18BP administered intraperitoneally (i.p.)
was determined to be 1mg/Kg body weight. Since the bioavailability by the i.p. route is
almost of 100% while the s.c. route attains 55% an adjustment of the s.c. dose by a factor of
0.55 was calculated and thus the effective s.c. dose in mice would result in 1.82mg/kg. If the
difference between human and mouse dissociation constant (Kd) is taken into account
(0.16nM v. 0.40nM) a further correction factor of 2.67 fold should be introduced. Altogether
the expected pharmacologically active dose for a “humanized mice” treated by s.c. route
with r-hiL-18BP is round 4.85mg/kg. Translation of this dose to human using the accepted
allometric murine conversion factor of 12.3 (as per the 2005 US Guidance “ Estimating the
Maximum Safe Starting Dose in Initial Clinical Trials for Therapeutics in Adult Healthy
Volunteers”) reveals a human equivalent dose of 0.39mg/Kg, or 27.3mg for a 70Kg
individual. Although the guidance was initially written for extrapolating animal doses fo
healthy volunteers, its principles can be applied also to patients. From a clinical efficacy
point of view it is important to underline that doses of 20mg 3 times a week showed no
efficacy in RA and Pso patients. Those doses will be likely also ineffective in AoSD patients
considering that blood levels of IL-18 in AoSD are higher than those reporied in the two
above mentioned conditions. In conclusion, based on preclinical and previous human
studies performed with r-hiL-18BP and in order to avoid providing inefficient doses to AoSD
patients during the active phase of the disease, a dose- escalating study with a starting
dose of of 80 mg TIW and a step wise progression to160 and 320 mg is proposed in the
present clinical trial.

6.7.2 Route of Administration;

The product comes as a solution to be administered by the s.c. route. Glass vials contain
1ml with a 15% overfill with a dose of 80mg of the active product. Patients in the 160mg and
320mg cohorts will receive separate s.c. injections of 1mi each: 2 injections of 1mL for the
160mg dose and 4 injections of 1mL for the 320mg dose. A separate syringe must be used
for each injection.

The site of the s.c. injection should be alternated e.g. the outside of the thighs and the
various quadrants of the anterior abdominal wall. The separate injections that constitute a
single dosage of study drug should be administered within the same body region but not at
the exact same injection site.
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6.8 Methodology

Patients will be allocated to three cohorts that will receive doses of 80mg, 160mg or 320mg.

]

Patients in cohort 1 (n=10} will receive injections of 80mg RhIL-18BP TIW by the
subcutaneous route.

After the first 5§ patients have completed three weeks of treatment a Data Safety
Manitoring Board (DSMB) will perform a safety evaluation. If a cohort shows 2 or
more Severe or Serious Adverse events (SAEs) the DSMB will decide on the
interruption or not of the trial at this dose. The DSMB will give the authorization to
pursue enroliment up to ten patients and to open the next upper dose cohort.

Patients in cohort 2 (n=10) will receive injections of 160 mg rhiL-18BP TIW by the
subcutaneous route. After the first 5 patients have completed three weeks of
treatment the DSMB will perform a safety evaluation. If a cohort shows 2 or more
SAEs the DSMB will decide on the interruption or not of the trial at this dose. The
DSMB will give the authorization to pursue enroliment up to 10 patients and to open
the next upper dose cohort.

Patients in cohort 3 (n=10) will receive injections of 320 mg rhiL-18BP TIW by the
subcutaneous route. After the first 5 patients have completed three weeks of
freatment the DSMB will perform a safety evaluation. If the cohort shows 2 or more
SAEs the DSMB will decide on the interruption or not of the ftrial at this dose. The
DSMB will give the authorization to enroll 5 more patients until the completion of the
freatment.

Patient’s visits are scheduled for week -2 (screening visit and signature of ICF), week 0
{(study entry visit, beginning of treatment) weeks 1 (V2), 3 (V3), 6 (v4}, 12 (V5) and 16 (V6).
End of treatment occurs at 12 weeks (V5) and patients are followed for safety and
tolerability for a further one month period (V6). For patients that are non-responders to a
given dose after 3-week treatment and are titrated up to the next upper dose the treatment
duration will be of 15-weeks followed by 4 weeks for safety evaluation.

6.9 Statistical Analysis

The sample size has been defined according to the commonly accepted studies in orphan

rare disease.

o Safety and tolerability of rhiL-18BP treatment will be assessed by the incidence and
outcome of AEs, the routine clinical examination and the safety laboratory tests.
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o The incidence of AEs will be described according to the MedDRA System Organ Class
(SOC) and Preferred Term (PT) for all events, by severity and relationship to study
treatment.

o Laboratory parameters (haematology and chemistry} will be summarised over the
scheduled protocol visits in terms of actual values and changes from Baseline. In addition,
shift tables will be produced comparing baseline to final non-missing values

o Descriptive statistics will be used to summarize demographic and baseline
characteristics. Selected variables at 3 and 12 weeks will be compared to baseline values
using paired t-test or Wilcoxon's signed rank test. The principal evaluation of efficacy (key
secondary end-point) is at 12 weeks.

o For selected variables the mean + SEM and 95% confidence intervals will be calculated
from all data points available for the respective time point (3 or 12 weeks).

o Dose efficacy will be considered attained if more than 50 % of the patients show a
positive response to freatment.

o The association between the patient response to treatment and the levels of free 1L-18
levels at baseline will be studied.

o The pharmacokinetic study of rhiL-18BP will include the following end-points: Time to
maximal concentration (tmax), the maximal concentration (Cmax), trough concentration,
area under the curve during the first 24h freatment (AUC 0-24) and the elimination half life
will be determined in serum. The pharmacodynamics study will take into account direct PD
end-points: free and total IL-18 and as indirect PD end-points: CRP and IL-6 as a function of
time and drug treatment.

7. IL-18BP efficacy in COPD exacerbation mouse model

The aim of the study was to determine the effect of IL-18BP, administered at three dose
levels, by the sub-cutaneous route, on Polyinosinic:polycytidylic acid-induced exacerbation
of tobacco-smoke induced pulmonary inflammation, in C57BL/6J mice. High level of
dexamethasone, dosed orally, was included in the study as a reference agent.

7.1 IL-18BP Composition

The IL-18BP is r-hlL-18BP administered as a sterilized injectable solution. A description of
the experimental drug is provided in section 6.6.1 above. A description of the purification
protocol is provided in section 6.6.2 and the composition of the injectable solution in section
6.6.3.
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7.2 General methodology: Four-day exacerbation/ tobacco smoke mouse model

Mice received either vehicle (PBS) or IL-18BP. IL-18BP was given subcutaneously to 3
groups of animals respectively at 1, 3 or 10 mg/kg 2h prior fo the initial fobacco smoke
exposure from Day 1 to Day 4. Mice received orally either vehicle or dexamethasone
(10mg/kg) 1h prior to each twice daily exposure. Mice received by intranasal administration
either the vehicle or Polyinosinic:polycytidylic acid (2mg/kg) 2h prior to the initial air or
tobacco smoke exposure on Day 4 to induce lung inflammation exacerbation. Tobacco
smoke exposure was performed during the morning and afternoon as follow: Day 1 for 15
min, Day 2 for 25 min, Day 3 for 30 min and Day 4 for 30 min.

Animal groups and their respective treatment regimes are summarized in Table 6.1.

Table 6.1: Treaiment regimes for tobacco smoke mouse model
Treatment | Treatment Dose
Exposure s.c. / oral Code L glkg Challenge | Frequency
Sub-
Ar | VeVeh | A 10| -k | Veh |yt
2h prior to
TS Veh/ Veh 8 10 ~f= Veh initial TS
on each
. o pli:C] day
Air Veh/ Veh C 10 f 2mg/kg
pli:C] Oral 1h
T8 Veh/ Veh D 10 -f- omalk prior to
TS IL-18BP/ E 0] 1. p[l:C] each TS
Veh 2mg/kg exposure
IL-18BP/ p[i:C] on each
18 Veh F 10 3 2mag/kg day
IL-18BP/ p[l:C]
s Veh G |10] 10~ | omgkg | PIC]
intranasal
. 2h prior to
TS | Ve Dex H 10| -0 | P TS
maKg | exposure
onday 4

T8: Tobacco smoke;

Veh: Vehicule;

Dex: Dexamethazone,

p[l:C): Polyinosinic:polycytidylic acid
Following the above treatments, animals were terminally anaesthetised on Day 5. After that,
a blood sample was taken via the sub-clavian artery (plasma) and the animals were
bronchoalveloar lavaged with 3 X 0.4ml of PBS for further cellular and cytokine/ mediator
analysis. Bronchoalveolar lavage supernatants were stored at -80°C for cytokine/mediator

analysis. Cells recovered from the BALF were counted using the Sysmex cell counter.
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Finally, the collected data was statistically analyzed by Students t-test and ANOVA (Sidak’s
was used in the case of data passed normality test or Kruskal Wallis test if data did not pass
normality test).

7.3 Confirmation of IL-18 pathway activation in the four-day exacerbation/ tobacco
smoke mouse model

Mouse IL-18 was tested in the BAL using a commercial ELISA in order to confirm the
mouse model for IL-18 pathway activation. The collected data indicates a clear induction of
IL-18 in the lung airway space (see Figure 5). IL-18 is not detectable in the control (air only).
Interestingly, IL-18 is expressed under smoke exposure but is not significantly induced
under poly[l:C] alone (under the lower limit of detection). In conirast and as expected, the
combination of smoke and poly[l:C] raises considerably IL-18 to much higher levels in the
BAL than smoke or poly[l:C] alone.

7.4 Exacerbated inflammation mitigation by IL-18BP in exacerbation/ tobacco smoke
mouse model

7.4.1 Inhibition of total cell infiltration and exacerbated inflammation in the lung airway
space by [L-18BP

Mice treated by IL-18BP had a significant mitigation of total cell infiltration in the lung
following induction of exacerbated inflammation. Doses of either 3 and 10 mg/kg indicated
siatistically valuable efficacy compared to the positive control dexamethasone (see Figure
5). It is important to note that dexamethasone had no sign of efficacy at 3 mg/kg doses in
the mouse model (data not shown), indicating that the high dexamethasone dose of 10
mg/kg is potentially inducing apoptosis in certain cell types such as macrophages,
eosinophils and lymphocytes (data not shown). Similar observation was made with
Roflumilast [3-{cyclopropylmethoxy)-N-(3,5-dichloropyridin-4-yl)-4-(difluoromethoxy)
benzamide] in the mouse model where no hint of cell infiltration inhibition was observed with
2.5 mg/kg dose {(data not shown). Figure 6 shows clear and statistically relevant efficacy of
IL-18BP at 10 mg/kg in exacerbated inflammation inhibition in the current mouse model.

7.4.2 Inhibition of neutrophil infiltration in the lung airway space by IL-18BP

Neutrophil infiltration was inhibited by IL-18BP in tobacco smoke-exacerbated lungs. Doses
of either 3 and 10 mg/kg IL-18BP indicated statistically valuable efficacy compared to the
positive control dexamethasone (see Figure 7). In the current mouse model conditions, IL-
18BP 10 mg/kg dose seems to have the best statistical efficacy (see Figure 8).
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7.4.3 Inhibition of granulocyte colony-stimulating factor (G-CSF) pathway in the lung airway
space by IL-18BP

G-CSF is well acknowledged as key cytokine stimulating the survival, proliferation,
differentiation, and function of neutrophil precursors and mature neutrophils. Consequently,
mitigation of G-CSF pathway-induced by smoke-p[l:C] is an significant factor demonstrating
an effect of IL-18BP on neutrophil recruitment in the mouse lung airway space. The
presence of G-CSF in the BALF was monitored with a commercially available ELISA kit.
Figure 9 demonstrates that administration of 1L-18BP mitigates G-CSF release in the lung
airways, thereby confirming the inhibition of neutrophil infiltration. The three tested IL-18BP
doses have a statistically relevant effect in the mouse model.

7.4.4 1L-18BP safety; Effect on weight loss in exacerbation/ tobacco smoke mouse model

IL-18BP administration appeared to be well tolerated by exacerbation/ tobacco smoke
mouse model. As an example, weight loss was mitigated by IL-18BP even though both
Students t-test and ANOVA statistical analyses were not significant (see Figure 10). A large
majority of mice receiving 3 and 10 mg/kg IL-18BP lost respectively 6-7% weight in contrast
to the control exposed to tobacco smoke and p[):C] that lost about 9%. Hence, weight loss
alleviation data indicates that IL-18BP is not providing additional stress to the animal model.
It is interesting to note that mice receiving only p[l:C] did not lose weight compared to mice
receiving the combination of p[l:C] and tobacco smoke [see Figure 8, treatment 3) and 4)].

8. Generation of anti-lL.-18 monocional antibodies

8.1 Mouse immunization and monoclonal antibody screening

Mice were vaccinated against human interleukin-18 using a technology allowing
immunization with properly folded proteins. Prior to immunization, genetically modified mice
were selected for major histocompatibility complexes supposedly sensitive to IL-18 surface
area epitopes binding IL-18BP. Following immunization, B cells were isolated from spleen
and hybridized following standard hybridoma technology. Hybridoma were sorted onto
microplates and then tested for expression of monoclonal anti-IL-18 antibodies targeting iL-
18 epitopes included in IL-18BP binding site. The screening was performed in 3 sequential
and selective steps:

First step. Positive antibody screening attempt was performed with 1L-18 attached to
Luminex beads confirming cell expressing monoclonal anti-IL-18 antibodies.
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Second step. Potential antibodies targeting IL-18 on IL-18BP binding site were
rescreened in competition with IL-18BP, but not with IL-18BP fusions with Fc antibody
domains, or other type of fusions, in order to prevent false antibody positive candidates
due to steric hindrance created by the fused peptide.. For this, monocional antibodies
were bound to Luminex beads carrying IL-18. The complex was then exposed fo
biotinylated IL-18BP in order to identify interference to previously identified anti-IL-18
antibodies (see Table 7, Column #2). The second screening carried more than 300
positive antibody candidates (see Table 7, Column #3). The number of positive
candidates was surprisingly high suggesting an excellent mouse immunization to the
targeted epitope area. However, inhibitions were not sufficient due to diminished but
still persistent fluorescence signals, thus indicating binding of 1L-18BP fo the
complexed antibody IL-18. Nevertheless and importantly, such standard screening
method reported elsewhere does not take into account a potential steric hindrance of
the large antibody molecule (about 180 kDa) against the much smaller IL-18BP (about
18 kDa, peptide only).

Third step. A third screening program was undertaken with Luminex beads linked to IL-
18BP and then complexed to interleukin-18, assuring the presentation of properly
folded recombinant IL-18 to positive antibody candidates. The resulting screening was
considerably more selective because most of the above antibodies still bound the
Luminex-IL-18 beads thereby indicating that their previous inhibitory effect to IL-18BP
was due to steric hindrance. Finally, a total of 12 antibodies were finally considered as
targeting IL-18 on the IL-18BP protein due to their very low fluorescence signal after
binding IL-18 in the presence of IL-18BP, namely clone # 107C6, 108F8, 109A6,
111A6, 129C3, 131B4, 131E8, 131H1, 132C12, 132H4, 133A6 and 134B2 (see Table
7, Column #4, selected clones representing inhibition means of more than 500 fold
compared to Column #2). The positive antibodies versus a set of negatives are
presented in Table 7 below.

The collected data from third screening step (Table 7, Column #4) promoted further mRNA
sequencing and clone dilution work to enrich positive monoclonal cells out of # 107C8,
108F8, 109A6, 111A6, 129C3, 131B4, 131B4-2, 131E8, 131H1, 132C12, 132H4, 133A86
and 134B2. The respective KD values of each monoclonal antibody was calculated
following titration of the antibodies with a defined IL-18 molarity and derived from the
obtained ECy; values with the Law of Mass Action (see above). All of these monoclonal
antibodies were confirmed to bind to IL-18 on the IL-18BP binding site.
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Table 7-1: Screening of monoclonal antibodies targeting {L-18 on the IL-

18BP binding site

Clone Column #1 | Column #2 Column #3

name
Monoclonal | IL-18BP binding on Monoclonal antibody
antibodies | IL-18 previously binding on IL-18
binding on | complexed to previously complexed to
IL-18 monoclonal antibody | IL-18BP

Fluorescence intensity

Examples of negative antibodies not following selection criteria

101D2 26 963 1226 1544

104H10 26 508 1199 2499

105A2 21528 1886 1 840

106H1 27178 1011 1324

108F3 23 496 1964 2383

108G6 25652 1137 2 507

115E86 25 752 1 604 2649

119E9 25 420 1307 2931

Positive antibodies following selection criteria

107C6 26 250 1389 33

108F8 25126 1292 45

109A6 25 848 913 33

111A6 25 855 1398 42

131B4 24 838 1656 41

131E8 25 411 1 389 36

131H1 24 806 1026 24

132C12 | 24 541 1515 48

132H4 23 839 1488 28

133A86 23 273 1631 25

134B2 24 278 1261 48

129C3 25 412 760 44
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Table 7-2 KD values
KD
Antibody # picomolar
10706 <2
10708 <g
10706 <g
Mean <2
108F8 <2
108F8 <2
108F8 «g
Moean <2
108A6 10
108486 10
109A6 10
Mean 10
111A86 5
11148 )
11148 5
Mean 5
12903 <
12903 g
12803 <2
Mean <
13184 20
13184 10
Mean 15
132H4 5
132H4 )
132H4 )
Mean 5
133A6 10
13348 10
133A6 10
Mearn 10

PCT/EP2016/054524



PCT/EP2016/054524

WO 2016/139297

126

(6L€

(e

(e9l

ON Q1 D3S) SOHLSYM (Z£:ONQID3S)SYM | ON QI D3S) SOHISYM ON QI DIS) SOULSYAM | 2Hao M

(sic :ON QI DIAS) (og (0¥Z ‘ON Q1 ©3S) (zoL :ON a1 D3S)

ATANMNELIHSATISDSSH | ON Al DIS) ANMMIESATISO | ATANMHLINSATISOSSH ATANIHLHSATISOSSY | LHAD WA
{ZLE ‘ON QI (5€ ‘ON (687 'ON (191 :ON

03S) AQNSHLLSADIHY Qi DIS) AGASHLLSADIYY | QI D3IS) AQWSHLLSADI | I DIS) AGNSHLISADI | €300 HA

(9Le :ON Al D3S) (8eZ 'ON Al ©3S)

wxmoo<>ka>ww>.,.z;> {(vE :ON 01 ©3AS) dADSAINI | OMIAAVALDADSALNIM | (091 :ON QI DIS) ADSAIN | 24AD HA
GLE ‘ON (651

a1l ©3S) NWOANLALASD (e€ :ON Q1 ©3S) DOANLILASD | (LEZ :ON Al ©3S) NWOAN 'ON QI D3S) ANLIIAD | 1HAD HA

84801
(FlLe {ogz (gg1

'ON QI DAS) LY TINASOM (ZE€ :ON Q) D3S) LHINASDY | ‘ON Al DIS) IHINASOM |  :ON QI DIS) LMINASOM | £4AI MA
(cLe {gee (i)

‘ON Q1 ©38) SOMULSYM (1S :ONQIDIASISYAM | ‘ON QI D3S) SOHLSYM TON Q1 O3S) SOHLSYM | 2800 YA
(zic:ON a1 D3S) {oe (r€2 ‘ON Q1 D3S) (9S1 :ON QI b3s)

ATANMEIHMSATISDSSY | 'ON QI D3IS) ANMMLESATISO | ATANMHLMSATISDSSM ATANMHIESATISOSSM | LHAD MA
(e ‘oNal (62 :ON (£€Z ‘ON (sl :ON

03S) AQNSHLLSADIHY al DIS) AGWSHLLSADINY | Al DIS) AQWSHLISADT | QI DIS) AGASHLISADT | €5AD HA

(0l£ON Qi ©38) (z€Z -ON QI O3S)

oxmcoﬁk_\;ow?_.z_\s (82 :ON QI D3S) JADSALNI | DAJAAVYALIADSALNIM | (PSL ‘ON QI D3S) ADSALN | 240D HA
60€ :ON (g5

aioas) NADANLLLAD (1Z ON Q1 ©3S) OANLILAD | (LEZ ON al DIS) NWOAN ON QI OIAS) ANAH4IAD | LHAD HA

9901

uoloes-yad LOWI jeqey elyjoyn |  Apoguu

g9lgeL



PCT/EP2016/054524

WO 2016/139297

127

‘ON QI D38) S%rwmymnud {0G :ON Qi D3S) LIdADSADD aivas) S%,ow»ac 'ON I D3S) L1HADSADD | €430 A
LEE €62 (Gz1L

‘ON QI D3S) SYINSLS (6% ‘ON QI ©3S) 818 ON Q1 D3S) SYINSLS "ON Q1 D3S) SYINSLS | 2830 YA
{oge "ON {zGz ‘ON QI (%21 'ON

al ©38) HIASSSASSHYY (87 :ON QI DIS) ASSSASS | D3S) HIASSSASSHYY | QI DIS) HIASSSASSHYY | 1HAD DA
(62¢ (Lsz (21

‘ON Q1 03S) AVAMAADY | (ZF ‘ON Al DIS) AVAMAADY 'ON al D3S) AVAMAA ‘ON Q1 DIS) AVAMAA | €800 HA
{gzc :ON QI O3S) (0SZ ‘ON QI ©3S) (zztL

OOANSOAILNONY LAY {9t :ON QI D3S) INONVAAl | DOANSOAILNONVYIAIA 'ON Q1 D3IS) NONVAA |  2Ha0 HA
(22¢€ (121

‘ON dI D3S) HIALOMIED (st :ON Q1 DIS) ALDIDI4D | (6¥Z :ON A1 DIS) HIALG ON Q1 D3S) LAMDIED | 1HAD HA

avLLL
(9ze {87 ‘ON (041

'ON QI DIS) LMJATLSDS | (vv :ON @l D3IS) LMJATLSDS al 038) IMJATLSOS | :ON Q1 DIS) IMJATLSDS | €8G90 MA
(cee vz (691

‘ON 01 D3S) SHENSAL (¥ :ON QI DIS) SAL ON Q1 D3S) S4HNSAL '‘ON 01 D3S) SIHNSAL | ZHAD MA
(¥2€ ‘ON a1 ©3S) (zv {o¥Z :ON QI ©3S) (89l :ON al b3s)

HIALNDNSHATHDSSH | ON QI DIS) AINDNSHATHD | HIALNONSHATIDSSH HIALNSONSHATHOSSY | 1HA0 YA
{eze ¥z (191

‘ON QI D3S) AVAMAADY | (L ‘ON 4l DIS) AVAMAADY 'ON dl D3S) AVAMAA 'ON Q1 D3S) AVAMAA | €400 HA
(zze ‘ON dl D3S) (¥¥Z ‘ON al D3S) (901

ODANSOALLNONYLA (OF :ON QI ©3S) INONVYJQ! | DOINSOAILNONYJA ‘ON Al D3S) NONVJA | 2800 HA
(iee {gol

'ON QI ©IS) HIALOMNED (65 :ON QI D3S) ALDINAD |  {(E¥Z ‘ON a1 ©IS) HIALQ 'ON QI DIS) LAMMAD | 1HAoH

9V601

{0ce (Zhe (ol
ON Q1 D3S) LY TINASOM (8€ :ON QI DIS) LUINASOY | ‘ON QI OIS) LHINASOM |  :ON QI DIS) LINASDM | £4a0 N




PCT/EP2016/054524

WO 2016/139297

128

HIALNSONSHATISOSSL | :ON QI DIS) ALNONSHATSD | HIALNONSHATISDSSL HIALNONSHATISDSSL | LHAD YA
(7€ ‘ON (zLL {99z 'ON (88l

Qi 038) AGDTISOTASHY | ON QI DIS) ATDTISOAASHY al ©38) AGDISOHAAS | :ON QI DIS) AQDTISOAAS | £8AD EHA
(£¥€ ‘ON al D3S) (¢9z :ON QI ©3S) (28}

oo.,hx%u,xkzoméam_m (LLL :ON QI D3S) INONVEA! | QOMDYANLNDONYIAN ‘ON Q1 D3S) NONYd | 2800 EHA
Zve ‘ON {981

adl ©38) HWAQAOYINDD | (011 :ON ¢l ©3S) AAMIINAD | {#92 :ON dI D3S) HWAAA ‘ON QI ©3S) AMIINAD | LHAD HA
(ive :ON Q1 ©3S) (201 :ON (€92 :ON Qi (gL :ON al

AVAOMADAATMNYY | QI DIS) AVAOMADAAIMNNY | OIS) AVAOMADCOAIMN | DIS) AVAOMADAAIMN | £4AD ZHA

{op€ :ON al O3S) {z9z :ON Q1 D3S)

wEu_ﬁzEwamomES (S0L :ON QI DIS) 1LSOOHMI | SNAVYNAGLSOOHMIA | (481 'ON QI DIS) SOHOMM | ZHAD ZHA
6EE :ON (g8l

a1 03S) HADASLISHD | (0L :ON QI D3S) 9ASL1S49 | (192 :ON dl D3IS) HADAS :ON QI ©3S) ASLIS4D | 1HAD ZHA
(gee {09z (zgl

‘ON QI D3S) AVAMAASDY | (96 :ON QI D3S) AVAMAADY ‘ON QI 038) AVAMAA 'ON QI D3IAS) AVAMAA | €HAD LHA
(Z€€ :ON al B3S) (657 ‘ON QI D3S) (181

ODAMSDAILNONYAAR (GG :ON aI DAS) INONVAA! | DOIMSOAILNONYLA 'ON QI D3AS) NONVLA | ZHaD LHA
(o9ee (081

ON al D3S) HIALOMAD (S :ON QI DIS) ALOYNSD | (852 :ON A1 DAS) HIALG 'ON Q1 ©38) LAMIHS | 1HaD LHA

paLEl
(cee (ZSZ 'ON (621

'ON Q1 D38) LMAATLSDS | (£5:ON Al DIS) LMAATLSDS adl 03S) IMAATLSOS | ‘ON QI DIS) IMIATLSDS | €80 ZHA
{ee CTT4 (8/1

‘ON a1 D3S) SAUNSAL (25 :ON Q1 ©3S) SAL ‘ON Q1 D3AS) SAHUNSAL :ON Q1 DIS) SAUNSAL | ZHaD AN
(eee :ON Al D3S) (1 (652 :ON a1 DAS) (221 :ON Q1 D3S)

HTIALNONSHATIOSSH | ON dl DIS) ALNONSHATHD | HTALNONSHATHOSSYH HIALNONSHATHOSSY | LHaD o)A
(zee {¥SZ ‘ON (01




PCT/EP2016/054524

WO 2016/139297

129

(8se

(082 (zoz
ON 41 D3S) SYMSLA (29 'ON QI D3S) 814 ON a1 DIS) SYMSLA 'ON QI O3S) SYSLA |  ZHAD A
(2GS ‘ON (82Z ‘ON {L0Z :ON
al ©3S) HINASASSSYS (99 :ON a1 ©3S) ASASS | a1 DIS) HWASASSSYS al D3IS) HNASASSSYS | LHAD MA
{oce bz (82 (002
'ON dI DIS) ATJANSONMY ON a1 D3S) AAJANSANY ‘ON @l ©3s) AG4ANSA :ON dl D3S) AQ4ANSA | €400 eHA
{gGe :ON QI DIS) {11z 'ON QI D3S)
SIWTVSNANLSOOVMIA (€21 :ON QI D3S) 1SOOYMI | SIWTVYSNANLSOOVYMIA | (661 :ON QI DIS) SOOVM | 24D EHA
{pSe ‘ON (g6l
Al O3S) HADASLISAD | (22l :ON a1 D3S) 9AS1L1SH49 | (942 'ON Al D3S) HADAS ‘ON Al ©3S) ASLISHD | 1HAD EHA
(£6€ ON al DIS) AAD Y (co:oNaIDas) Aoy | (S22 'ON QI D3S) AQDT (261 :ON QI D3IS) AQDT | £40D ZHA
(Zse ‘ON al D3as) {(r/2 ‘ON QI D3S) (961
wv_u_xmz\fz.ﬁm@mzaz_z {$9 :ON QI D3IS) LSHSNANI | DAIIINANLSOSNGNIN 'ON 01 D38) SOSNdN | 280D ZHA
1GE ‘ON (61
al D3S) HWMASLALIASD | (€9 :ON 4l DIS) MASLILIAD | (€22 :ON al ©IS) HWMAS ON Q1 O3S) ASL4IAD | 1HAD ZHA
{0Se ‘ON al ©as) {z9 ‘ON (Zz 'ON QI (¥61 :ON
AQWVAQAMSAEINYY | QI DIS) AQUVATAMSAINNY | DIS) AQWVAOMISAEN | a1 ©IS) AQWVAOAMSAIN | €809 LH.
(6¥€ :ON QI D3S) {11z ‘ON a1 ©3S)
miﬁzE&wW@mES (19 :ON al DIS) 1SOOSMI | SMAVYNACLSOOSMIA | (€61 :ON Al DIS) SOHOSM | 2HAD LHA
8¥E :ON (z61
dl ©3S) HADANISHD (09 :ON Q1 D3S) DANGTISHD | (04Z ‘ON al D3S) HADAN :ON QI DIS) ANDTISHD | LHAD LHA
FETE
(ite (692 ‘ON (161
ON Q1 D3S) LMJATSSOS | (85 :ON al DIS) LMJATISSDS ai ©3S) LMJATSSDS | (ON Q1 DIS) LIMJATSSDS | €500 A
(ove {89z {061
'ON QI ©38) SAHASANA (8G :ON Q1 ©3S) SAM ON a1 DAS) S4HASAM ON al DIS) SAHASAM | ZHAD A

(&€ :ON QI D3S)

(25

(29Z :ON a1 ©3S)

(681 :ON @l D3S)




PCT/EP2016/054524

WO 2016/139297

130

03S) AVAMAHNIAQONY al D3S) AVAMIHNAAQDYY | Gl 03S) AVAMAHNSAGD | a1 D38) AVAMAHNAAGD | £4aD HA
{0/€ ‘ON QI D3S) - (Z68Z ‘ON @l D3S) bie
wv_>mn_m>>_z<mumwwﬁ (0/ ON dl DIS) INVODSS] | OMASTJAAINYODOSSIL ON QI DIS)NYODSS | Z6a0 HA
69¢ ‘ON (eie
al DAS) SWVANSHLAD (69 :ON 4l D3S) YANSHLID | (1L6Z :ON Al D3S) SWYAN ‘ON Q) DIS) ANSHLHAD | 1HGD HA
YHZEL
(gog {062 (zZiz
'ON 01 03S) LMTINASOM | (vl :ON QI DIS) LMINASOM | ‘ON 4l ©3S) hi._z\rmav_ ON I DIS) LMINASOM | €400 ZHA
{10¢ 68¢ (1LZ
'ON Q1 D3S) SHHLSVM (Pl 'ON QI D3S) SYM | ON QI D3S) SHHLSYM ‘ON Q1 D3S) SHHLISYM | 28a0 DN
(90¢ "ON ai DIS) (z¥) (882 ‘ON al D3s) (012 :ON Q1 D3S)
YIANMEIMSNATSOSSY | "ON QI DIS) ANMHIMSNAISD | VIANMHLMSNATISDSSM VIANMYIMSNSISOSSN | LHAD A
(coe {782 :ON (802
‘ON Q1 D3S) L1dINAHHD | (8¢ :ON al D3S) LIdLNAHHD aiv3as) h_&zﬁxc "ON QI 03S) LIdINAHHD | £4a0 IMA
{voe 987 (802
'ON QI D38} IVIDIVS (ZE1 ‘ON G1 DIS) MVS ON Q1 D3S) IVTIINVYS ON 41 DAS) IVIDIVS | 2HAD IMA
(£9¢ ‘ON (¢82 ‘ON (20Z :ON
al D3S) VIANAANISYY {9€1 :ON 01 D3IS) ANAANT | 41 D3S) VIAHAANISYYH al D3AS) VIAHAANISYY | LHAD A
{Z9¢ "ON 4l ©3s) (zeL 'ON (¥8Z ‘ON di (802 ‘ON
AJSADHOOATASHY | QI DIS) AIADHDTACGASHY | ©3AS) AQJADHDAATAS | Al DIAS) AGHADHEDTATAS |  €4A9D HA
(19¢ :ON 4l D3S) {£8Z 'ON QI D3S)
SIAYYNAQLSO9OSMIA (LEL ‘ON Q1 D3S) 1S99SMI SIAYYNATQLSOOSMIA | (S0Z 'ON QI DIS) SOOSM | ZHADH
{09g ‘ON {Foz
Al ©3S) HADASLISHS | (0£1 :ON QI D3S) OASLIS4D | (282 :ON I ©IS) HADAS ‘ON QI O3S} ASLISHD | 1HAD HA
LHLEM
{65e (182 ‘ON (coz
ON QI 03S) L1dADSOD4 | (89 :ON QI ©3S) L1dADSODS Q1 ©3S) 11dADSOHDA | :ON 0l DIS) L 1dADSODS | €300 MA




PCT/EP2016/054524

WO 2016/139297

131

(e8e (gog (222

“ON 01 D3S) AVAMAADY | (96 :ON QI DIS) AVAMAADY ‘ON Q1 D3S) AVAMAA ‘ON QI DIS) AVIMAA | €80 HA
{(z9t ‘ON QI D3S) (vO€ :ON 4l D3S) (ozz

wamzmwzpzwz&m_m (GG :ON I DIS) INONYAA! | DOAMSOAILNDNYJAIY ON QI D3S) NONVdA | Z2Ha0 HA
Leg (gz2

ON a1 D3S) HIALOMAED ($S "ON Q1 D3S) ALOMM4D | (€02 *ON 41 ©3S) HIALQ ‘ON QI D3S) LADI4D | 1HaD HA

Z-vELEL
(o8¢e {z0g ‘ON (vzz

‘ON QI D3S) ._.>>n_>xmwom (08 ‘ON @i D3S) LMJAHSDDA ai o3Is) _.>>a>zmmwa”_ ‘ON Q1 D3S) LMJAHSODL | £4AD YA
8.¢€ 10e (ezz

'ON dI D3S) SAUNSAM (6. ‘ON QI DIS) SAM 'ON Q1 D3S) SIHNSAM ‘ON Al DFS) SIUNSAY | ZHAD ¥A
{(8/€ ‘ON 4l D3S) (82 {(00g :ON QI D3S) (zzz :ON al ©3s)

FIALNDNSHAISDSSH | 'ON QI DES) ALNONSHAISD | FTALNSONSHAISDSSY TIALNONSHAISDSSYH LHADMA
(ZZ€ ‘ON QI (22 :ON (662 ‘ON (12Z 'ON

03S) AVAMIAANSAQONY dl D3S) AVEAMIANSAQONMY | Al DIAS) AVAMIANSAAD | QI D3S) AVAMIANSAAD |  £4aD HA
(9/¢ :ON al D3S) (862 ‘ON Q1 D3S) (ozz

MASALAAINDDOSSIL (92 :ON QI B3AS) INDDDSSI | DAASULAAINDDDSSIL ‘ON QI OIS NOOOSS |  Z2HaD HA
{c/€ 'ON (612

dl D3S) SWVANSHLAD (GZ :ON QI DIS) YANSIL4D | (262 'ON Al ©3S) SWVYAN "ON a1 O38) ANSHL4D | 1HAD HA

oveEl
(ie {962 ‘ON (aLz

'ON Q1 ©38) IMJAHSDDA | (72 :ON Al D3S) LMdAHSODA ai o3s) k§m>:mmw0u_ ‘ON Q1 03S) LMJAHSODL | €400 YA
(el 662 (212

‘ON dl DAS) SAHUNSAM (£ :ON QI ©3AS) SAM ON a1 D3S) SAHUNSAM !ON Q) DIS) SHAUNSAM | ZHaD YA
(z/£ 'ON QI D3S) (zZL {¥6Z ‘ON ai ©3S) (oLZ ‘ON QI D3S)

FTALNONSHAISDSSY ON dl ©IS) ALNDONSHAISD | TTALNONSHAISDSSH FTALNONSHAISOSSY | LHAD WA
(L€ ‘ON QI {12 :ON {62 ‘ON (61Z :ON




PCT/EP2016/054524

WO 2016/139297

132

VOOLVLOLOOVOOV.LOVIOVIVIVODOVOVOY
VYOOLDLLLLIVIVOVIOOOOVIOVOOVOLYOYY

YOLOOVVYOVYVOLYOVOOLLLLIOO91DVI290

YOVYOLOVYDLOD1901019vVO0199 1 1OVD

6 ON QI DIS) SSAIASLIODDOM
AQWSH LLISADTHVOAA LY LAIONATINNI
O1VLYVS13NSAV400MI00VALINADS

- @
ON Q1 0d8)  VIdAASAdLIMVSSALA

SID0DMATWSHLISASIIVIIAIVIA
JOMINNIDTdVLYYS131SdV40DM 400

J1VOVOVOOVVODLV.LOVVYYOO0D100VO0D

AINIAMONNOTIOADAIVOANAMNINOAN LS

YALJADSALNIMOWANA TONDLSVONAM

Vo100 LIVOOD L1 OVDD 151999 10991V | IADSVHOS MALIDAAN 1I3dOSOA 101D HA
90701
UOIDoY SGBIIEA JO 6oUsNDES VNG | UIBWO(] S[UBIEA JO B0UBNDSS pluy OUILY | UOIDSY SIGEUEA JO 80Uenbes pioy Oullly | APOGHUY |
6 ojgel
(08¢ (80€ ‘ON (oez
'ON Q1 D3S) IMJATISSDS | (65 :ON dl DIS) LMJATISSDS al DIS) IMJATSSDS | ‘ON Q1 DIS) LMJATSSODS gHaO M
{(g8g (20¢ (622
‘ON QI D3S) S4HASM (89 :ON @1 ©3S) S ON QI ©3S) S4HASAM ‘ON Al ©3IS) SIHASAM | 2HA0 A
(#8€ :ON QI O3S) (ic (o0€ :ON Al D3S) (82Z :ON al D3S)
HIALNONSHATSOSSL | 'ON Al ©3S) AINONSHATSD | HIALNSONSHATSDSSL HIALNSDNSHATISDSS L LHA0 YA




PCT/EP2016/054524

WO 2016/139297

133

JLVOVIVILVYIILYIOVVYYIOIDD LOOVIO9D

EYLYVYS L I1SAVADOAAAAVALIADSA

NIWNDANLALADSYHIS THA LI DdXNSd

IV51001VIOD LI0OVOD 10199019991V | ADSVHOS DIALIDIMISAIDSOATON | SSOATOIDSOISOYYYIN 14 T TLLMAMDI HA
84801
e ON QI
VVYOVVVODLOVLIVIIIOVODS1OOVOVVOLD
99VID1IO1OVIOVILYOOVYOLILOVOLLIVOV
OV9ODDLDIVODIOVODOVIVOLLODOIVOLD
0019999101vVO99DVIOVIOOLVIDODIOVL
PEON QT o3s) A
_dAINNTHOAASYODSLTOISSddISAL
OV1OVOVOOLODLOLOVOVILDVOOLYYVOOL 0l ON AT0OJs) M3 | dvvaveiia DILODSOI LT INASONOAAA
JOVOLIVLIOVILOOVVOVOYODYDOVILIOLOL YIA3a3vOASSIL1LI019808D L dd0dAD
QVYD09019100VIODLD1VIDODIVIDODLI09 | AITDIdSDOANDOAMATANMEILESOTIS .
10O LIVIVIIOIIDOVOLOIOVOVOIOVODLY | OSSHIOSHIAIOVSAV ISSASDSWAID A




PCT/EP2016/054524

WO 2016/139297

134

B8 ONTID3s] v
JOVI99D1L0330VLLD1903LVIVIIDYIVYD
YYOV.100OVvOOLI101910VO19910.10VOD0
YvOO9090L0VLILIOOLLIOOILIDIVIOOOD

091910VLIVIDI9D091010VOD99101VOY

VOIS0 II0IISIVIIVOSIIoVOS1IVWYO 1Y

€T ONOIo3s) VSAL
A TLDODOMAYAMAADYOAAAVYSUOS LT

SSTHIAVINSS LAV L LLYADOSOALLN

DISOAIINONVIATHDINT TO0VJHOIA
MHIALOMINZJOSYLOS DIASYOIAATIV

3

ovVo60 L

A altis) 00

SIVOOVOLSIOVOLLIVOVOVHODIDIVOD IS
VODOVOVOLLOOO1IVOLD20199991LD1V00

9.LLOVIOVVOVVYVYOIOIVVYOVY.LOVOVDILID
L1019VOVOLOVIDLIVYVIO10OVOLIV.IOVOLO

{2l ONGI O3s) Mg

OVYOVOVDOYIOVYOLDI0L09013D0.100.1Y

199.101V1999D1VI0D109109LIVIVLIOLL
99 100VOILOVILOVVOIVOVYYOLLIODODLY

TIOHOOI T INASONO AV IGIVOAS

(88 ON QI ©3S) dAdN

WAIGODLOSAMTITTINATAASHINIZON




PCT/EP2016/054524

WO 2016/139297

135

[E6ONGID3S) v

OD1DIOVLIVIOIDIDS1010VO999101VIV

91209VI9OVILOOVILLYIVLIOOOVOIOVOYYID

VOID110VVOvVODOOD 10 LOVODVOD IDDYD
LLDOVOVOLLIVYOLODDOVOVLLIDDIOVODD

[GT ON QIro3s) VSAL

{+6 ON I D3S) dVIdJASdV.L

ASDALINONVAARDIMITOOVIHOIAM

HIALOIADSVIOS IASYDIYA 19V

[r—

HA
gylLii
{26 ON 01 ©B3IS)
VOOOVVOVIOVLLOLIOD LIVOVILIVIOOVIY AdAINNTIOAASYOOS L 10ISSdd-l
VYOO IYVIOVYOVYIOLOLIOVOVYOVIOLIOVIOLY (P ONQI 038) M | SALIYWAVEIT DILDDOIIMIATISOS
OyO9LI0101vIDL00DYVYILYOVOOLIDIDY O4AAD TAIVIALSIHTLAALOSOSOS Y
019.1009100010.10V00.L1DYVODOVOLYOL
91I5IVoIoVIOVOI10091001LIVOS IOILS | TAITINdSDOIMO TAMH IALNONSHATY s...
DSSHOSISYOUOISAD IS TdADLIAAAG | TdADLNAAGSSSYAIMIWIATTHAL TIN AA




PCT/EP2016/054524

WO 2016/139297

136

LI091919019vILI0D10OVOOLOIVIVVYLL
OVIDVOLOVOOLVIOVOODLIDLVIOIVIDID

YWOOLVVIOVOVOOLOLLOVOYOVILOVIOLY
OVODLLO1D1VODLO0OVYOLVOVYOOLID19V

ZTONaio3s] ¥
IEHID993LMAATLSDSOHdAND 1TV

(86 ON Q1 ©35)
AdAINNTIONSYDOES L TOISSddI
SALIYVAVEAITIALDDDd LMJATLSOS
J4AADTAIVIALSH1LJALIDS95054d

ALNDNSHATHOSSHOSISYOUD ISALTS

1dADLINAAGSSSVIMIWTATIHAG TIN XA
19919VOV.IOVOOVYOIOLOVIIVLLIOVOODLD
DLVOVWOLOOOVOOLOIOVIOVIILVYWIVILD
1010VILDL00VODD1I0199010OVODD1OVI
L109010V.I00D19VODL01LIDD0LIOVYOOL
VOVOOVYLVLLIVOSL0.L0YvvYDD000L0091D {96 ON a1 O35}
AdAINNTZOAASYOOS L T03SSdddIS
[OTONAIO3S) | ALdvVavEN 13 DILOVOIL IdADSADD
ATEADLDYDLIIHADSADOOAALYYA | DAALYYUIVIASSILISAS LOSDEDSSY
LIOLIDOVOLLLIVOVODLOOVOLLLIVOOLY TIA




PCT/EP2016/054524

WO 2016/139297

137

(0L ON Q10387 Vv903100000.L1

OLOLVVYVYOOOLLO0LOVILOVOVOVYIDLOIOL

0} ON QI 0AS)  A1ddANDISOSIVSA

{€0L ON QI 03S) VSALATLODOM

JATLODOMAYIDMADTAIMNAVIAAI

AVIOMADOASMNAVIAAIVLAOVDISN

AMHADASTTSIOSAIOLISTSOSHOATS

dOSOATOADS TADSAAIATOATIOTAYIN CHA
Q0891000301 LALDD0LYII200VIVOOY
YVYWO2OVIDIOI0IDIOVII9DI0IOVODOV
YOO0090910VLIDOLLIODLLIDOVIIODDOD
D1OLLLLIVIOIDO0D10VIVODOD1DIVIVD
VOOLLOVVYOIL000LVIVIVIOVIVVYLOOIVY
509 001vO LIVOSVYOD LIVODIVVSD 10D
{00L ON QI O3S) ViddASdd
VIV1IOOVOVOOVVLLVYYYVOLLODDLO11OOV 81 ON a1 038) VSAL | LIMVVSAIATLODOMAVEIMAADVILAA
VIDLIVLOLIOVVOLOVILIODDDOVIOOV | ATLODOMAVIMAADVIHAAVLIAOSLTS | VIAOSLISSTOIAVINSS LAV.LILVISO]
VOLID1LI00VOVOODO99O1019VIOVIDLIOOVD Wj;{._.zmw._b{t._.<xmquv_m0>_._.2.M HASOALLNONVYAOIHOIMITO0IdE0N M
LIDOVOVILIYVYILIDD09YIVLIIDD1IOVO0D | NYdUREDIMITOOIEONTMHIALONIN | HIALOMIMHDSVY LOS THASYOIMA _m< -
FHA




PCT/EP2016/054524

WO 2016/139297

138

JYVYOOVO9.L091vO139H990VYVI oYY L
JOVYVOOVOOOVOOLO90L1LO0VOO1D00.L1D
LLOVOLLIOVVVI LD LD LLIVILIOVOODLD

1YODVOI099VaIO 1 DVOVIOVYOLVOLVOLOV
WIOLLIVOYIOYYOOVILVOOLOVIODDLDYILL

(61 ONAIDIS) JA
LD LMJATSSOSIdAADTATYS
ASLINTLIJLDSDS0SIHAdADSIHAS

ALdYWYAVEAATI LD D94 LMJATISSDS
LHAAADTIAIVEAL LINT L0 LOSO8D5dY

QdADSAHASAMAITIHASODIMD TAMH T

MAATTIHISOO MO TAMHTALNONSHAT
SOSS.LOSISYOADISAdTISTIdLO1LIAYA

AINDNSHATSDSSIOSISVOAD 1SAd 1S
Td IO TIAVASSSYAIMIW IATIHAD TN

LOVLIIVIO19009.10VOVOOYDLO1VYOVDLOD

LYOVOVOVOD LOVYLV.IOVIDOOVYVYIOVOOVD
Q119VVYDO0000LYIVVVLIOVIVYIODIVVED
D1001vOLIVOSVYVOOLIVODLIOYDO10009D

OYOVYVYO.LO0D9YOVIOVYO.LOODLOVIOOLYL
YIOVOOVOVYYYLLVOVYYLLLIO90101109VOV
09100101 19YVO1OVIL00DDDDVIODOVD

(601 ON AID3S) SSALILIDD
DMAQDISOUASHYOAAAY LAES LSS

DTAVINSSLOYV LLIVATGODAAIYAA LNON

1OLL09VDL09900L0.19VIOVIDL00VYOLL
SOVOVOLIVYO1D9DHVOVLIODIOVIOOLY

YdOIdoIMI TD0TdHONAMHNATONIN

(80T ON QO3S 31
SASSALTLIODOMAJO TS
OASHYOAAVYLAISLISSTOTAVINSS L

QY LILYAQOIAIYAALNDNYAAI-IOIAG
1903dHOUAAMHNATUNAINIDSYLOS ™
ASYOLIATIVOSOOTOAISNAD LAAVYIN

!
=




PCT/EP2016/054524

WO 2016/139297

139

ZITONGI O038) ol

LOVOVYVOOLDIOVLIVIDLIDD
09LOLIVOOVOLOLVOVOLOOOVIOVOLOLY

9981000VIOOVOD10vVII.LH0VI00LOVID
19109VOVIOOVOYVIOVIODLIOLIDLLDIY

i¢ ON 41 D38) SSALTL

19DOMAQOTRIVOAAYSOISLISSTANW

AVLISSSLOALTLYMONININANLSOSN

AAVSUHSLUISSTAWAVISSS LAALTLY
ADUIMINANLSOSNANINDIMATDO O

JduA IASSJOD TOADSHAD IV LVA 43I

|

o
-
>

101900VIOLOVOLIDVVOOVVOLO99D10VL
OVOODIVLODLVIOVOOVIOVYLIOVIVILILIYY

OVOVYOOLOVYOVOOVYVYIOVILVIOVDLOVD
YOOLVYVVO.LLIOOVIOLYV.LY LOVOVYOYODVYY
99.10919VODIVIVOIOVOOOLIDDIOVOOL
J19909VVYVOOVDOI1000VI0901199910VD

YOVOOLO0VIIVOILD.L009OVOVIVOLIDDD
VIO.LOV0I00DL00VOVYILOVODVVD LOOV
29.199v0001VID01D1D109VYVODOLLYIVD

{0¢ ON A1 03S) SSAIASIDDOMA
UWYACANSAINYYOAAIVLAAVOTISNIN
AAHADSHSNONSISTHSHIVYVNAGLSDD
SMIAD TMITOADIIDUAMHADANC TS

19910090.10L10109.1099901 111910991V

JESAL01IS 1S08d0AdDdES 0 TOAD

(911 ON dI D3S) 1dIASAdLINVSS

Y1AAYOTISNIDHJADSHSNOMSISTHSH
AVYNAJLSDOSMIADTAMT TOMD YA

MHADANTSIOSALILISTSOSJOALD




PCT/EP2016/054524

WO 2016/139297

140

LOLVOVVLLOVOOVOLOVIOLVIOVIOOLLOL
YOOLVI210VVOOVOD.L091vD1099D0VYVY

YOV LLOVVLIOLOVVILOOVOOOLOVIOLOOVD
LyDOVOL0DVVWYODOOVYODLOLVIDL01DLY

{ZZ ON aro3s)
HIELOSO4 L 1dADSD040AALY

ddISALdYVAVEMIZ IHLOSD4 L TdADSS
OJdOAALVATIVINSSILISASNOSOSD

1001 109VILLLIVOVIDIDOVOLLLIVOOLY AN
[GIY?
JvSDOVVIT0D00.LOVIIOVOLLLOVIOVYLOY
LVYOVOVOODI9LOVLIOVIOIVOOOVOVOVOLY
DLOVVVYIDLOLIOVOVVYOLYVYYYVLLOLLLLOWY

WTAADSHENMSIS TSI TVENANLSD
OV MIADTMITOUDGdDYUAMBADAS L o
EHA




PCT/EP2016/054524

WO 2016/139297

141

TIOWOWWO 101 (0919100 10VI10D910D
VOB5101VOVVLIOVOOVD LOVID LVOIVIOL

121VI0LVIO1OVVYOIVIDLIDLIVD.LO9DD0V

101YYVYVYODOVIOVOVYOVIOVILYIOOLIVYOOVY
LLIVIVOVOVLLIDLVYWOVOLOVYOOVYOOLOL

1GE1 ON Qi ©3S)

PEL ON dI
035} MNdAINNTIOAASYDOSL10dSSd
ddISALAYVOVEA TS ALOVOA L 1d INAH

NISVHOLILALIOASYETISVISOLNOIA LA
Q19.L¥yvOoOOL1LO0L1OVI1OVOVYOVYILIDL0L
OYIVILOLOVOOVIOOVYO0D009LIOVLIOVD
LLIOVII9D99VOODOVOOVYLILYVOLVLIOLIYD
OLVIVOLLIOOVIODLVVYIVLIOVOVOVOOYYDO
19D19VODLVIVOLOVOODDI0D010VO0101
VOO L00VIIVOD 1D 100OVOVIVOLIDDDV | AGIADYDAATASHVOAAIVIAAVO 1SN | IVIAGVO ISNINIZIADSISNOYSIS TUS
0919VI009DLO0VOOVOLOVIOVVDLIOOVD | NAJIADSHSNOMSIS THSIAVYNACGLSD | [dVYNAGLSDOSMIAD TMITONOLISOY
9199V0001V.I001D1ID1D9VVOJDLIVOVOL | OSMIADTMATIONDdSDEAMHADASL] o
SJOSALOLISTSOSdOATOLOSON TOAD HA

THIEL |




PCT/EP2016/054524

WO 2016/139297

142

(Gl ON Q1 03]
vO990.100000.L10199301vI030DVIVVO

IVIOVS0OOvVOYYoOD 1D oV LIVIOIVID9D9D
VOVOOVD LOLDOVD LI IDVIOVO LVVYVOO LD

OVYWVLLLIVLIIOOLIOLIODLLI 999109Vl

£¢ ON A1 048] VSAIATIODOMA

9v1 ON 01 0dS) ViddASdY

LIMVVSALIATLIODOMAYAMAHNAATDY

YOAMWYLAISHISSNO TATLNAVNGY
HHHOHASAdAAINYOSISSLLVAMS TNV
JNODHAMSNVANS149SYVOSTHISDD
HATOODSIATAAIDOADN ITIATIAME

HA

yHeEL

{6£1 ON 4l ©3S) VYvYvOODIVLO
11IOVVOVVOL1011091919019VI1309199
VO9.101VOVYLLOVIDVDIOVIOLVIOVOOD
1101vO0LlV19DIOVVYIOVODLDO1IVOLID0D9D
VYO .LYVVOO.LOOVYIDVOOOVOOO9D0LLO
JQYDOIDLOIVYIVLILOLYWIOWYIOLOVLIIV.LL

LOVID0100VOVVOLO0DVIDLO1IDVOOVOL

V10vOOLlVYOD0D.LOVIOLVO.LOD.LOVYOI1001
J1OVO90OVIOOVYVYYVIOVOLLIODLIOOOLL

VOYO1OVIO1VYVYOOLODVOLY LIOVILODYYD
VOVOOVOOVILOLOL0D91000.,.001v0010
1O¥OVII91VOLOLLYIOVODO9 LI L00VIO0L
OLViO99IVIDOIDOL09D1VIVLIIOLIDDIY

(IPTON Qrods) il
TILODDILM INASOADAANY 10IVOA

SSILT1H0198DSD ] JHUdADSNA LSVM

{01 ON QI D3S)

HUIADSHHLEVMAITTEHSODINODIM

AT THdSOOINDOIMY TANAE SN 1S

YIANAHIMSNIISOSSHOSWIAAIOVS

OSSHOSNLIANIDVSAY ISSISOSHAID

|

o
&
=




PCT/EP2016/054524

WO 2016/139297

143

(6F1 ON QI 038) 10ovooo 1000001101
550 V000007 VYOV YYVIo VYO 1O1T1D
IDI0I991010Vo99YWooDHD0DIIOVIIDD 1L
15515110V IOvVY IOVIVIOVOODEYOVYID
BIOVIIVIOIVOOD9IvVOVOOVD 1O [O9VD
IDI5VODVDIVYVOD LOOViD 1000V OvV oD
V05 LWV IVOVIVID LD DIV LIYDDDDE)
SYVO D 1DVOVOVOVIVIOVLIOLVOVY D915
B9 1OVIOVIIVIOVV IOV LO9D 1 OVOE 1D
VOV IVOVIODILIDODDIDD
IVOODIVIOWIDVOLLIOVO1LIVED1IDIDDD

S¢ ON Q1 038) dSASATLO0DMA

YO0O.19.00.L010VVVvO.10001999V0D1009

VAMIANSATOHVYOAAWYLOISA 1SS

VYOLOV.LIOODVOHOVODLOLOVOOLOVIOOV
YOLO9VOLIO1DOVOIIDIOOVYVYVLLLIOLIOO
1911001111991 1VOVOLIDOOLLIOVWD.LY

OTATINSYNOESALIHOWASALAAIND S
OSSILLIAMI AV LDEAMSYANSS L
JOSYVOS D 1SD0dNA 19908 IAAT

ASHISSNDTATLNHYNOHSALIHOMAS
ALIAAINSDOSSILIAMITINY I LOYUAM

DSIAMAIDOADHTIATATIATIIOINA

%‘
mI‘
o

{Zvl ON Ol O3S) VOLLD
TIO915190 10V 1008 00vVoOD 1D IVOVYLL
OVOOVO LOVID LVOOVIDI LI LVOI IV 1910

YOVOLLODOVILLLOOLOVLIIVLILIVWOODLD
1VOOVD10DOVOD LOVOYOVVYOLVOVYOLOV
OVOLLLYOVIOVEDOOVILYDOIOVIDDIOVIL
LOOVOVOVYIOO10000VOLLLIVOOOVYOOLL

YOOVYVYVYOVOOLO0VLIOOLYVOVLLIVIOOVOV

YVOOLVVIOV.IVOV.IOLIVIOVOVDLOVOOLY
OV.IOLLOLOLYIDL00OVYILVOVOOLIDIOY
219100910001010Y0010V¥VO0OVDIVDL
11191v910VOOVOOLLODL00LIVODI011D
LY9109.1901191090VLIDI0001LIOVVOLY

{re ON QT DIS) vd
HITALODOILMJAHSDDIOAAID 10

SAANDL30195DSDSIHUdADSIUNS
MAANDAISOOIHOTAMI TALNONSHAI

(8¢T ON
al 03S) T4OAASYDDS1L10dSSddHIS

ALdYVAVEINII TILOODd LMIAHSDOL
SAAIDTAIVIALNIMTLAALOSDSOSAY

1d1OLAAQSSSYdIMAWTATTHAL TN




PCT/EP2016/054524

WO 2016/139297

144

16l ‘ON QI OS] MA
ADLDODHLMIATSSOSOJAAD 1A
AHLINTLA0LDSOSOSIA4ADSIHAS
MAAITIHISOOMOTAMHTALNONSHAT

SHSSLIOSISYOUD 1SAd 15 1dJOLIAVA A
I8E ON Al O3S VSAL
ATIDDOMAYIMAADY OHAAVLUDS L 18
STOIAVINSS LAV LIIVIDOISDAILND
NYAOIEDIMT 19030909 TAMHIALGHIA .
JOSVI0S HASYHAYA 1IFVDSO0 TOAT HA
Z-7alEL
et
ON QI OIS YWYV LLOVYOVYO 1D
110819 19015VOLO0DIDOVED [DIVOVY LL
YRR PRI ARIN AR eIV SRl ATk
VWOOVOD 10D 1V I0DODDVYVI VYYD 1D
SYVYOOYODOVDD 1950 [ 1H0VODID0D11D1
VOvOLLIOOYWWOII1DOIOVIIVIIIOVOODD 1D
IVOOYD LOD9YDD LOVOVIOVILVOVYILOV
OYOILIVOVOVOOOVOIVDDIOVODDIOVOL
195VOVOVOI3 10999 10 L[ IVOOOYVOILL
ZSTON QI ©3s)
VOOYYYOVOD L D0OVIDD LYYV L LIVIDOVOY AdAINNTIDOAASYDDS L 10TH5ddIS
WOD VY IOVIVOVID L IVOOVOVOLOVIOLY (SCON QT3S M | Aldvvavaris Loo9D3dLMJAHSDDS
VOO LLO1DIVOTLO0OVYoOLVOVODLLIO1IDY | [T NIDO9d LMIAHSDDADAAADTUSY | DAAD 19V andsim 1130195959544
SAUSH 1LJ01D8D8DSIHUdADS NS
LIV AILI AR A IR LRI LRI INED) .
VO 100190 L1000V LIO1I00DLIDVYOLY | SDSSHOSISYOUD 1SAd 1S IdIOLWIAG | TdIDIN IAUSS VIV 1A TTHAD TN A




WO 2016/139297 PCT/EP2016/054524
145

References

Argiriadi MA, Xiang T, Wu C, Ghayur T and Borhani DW. Unusual water-mediated antigenic
recognition of the proinflammatory cytokine interleukin-18. J Biol Chem 2009;284(36)24478-
24489,

Azoulay E, Eddahibi S, Marcos E, Levame M, Harf A, Schlemmer B, Adnot 8 and Delclaux
C. Granulocyte coiony-stimulating factor enhances alpha-naphthylthiourea-induced
pulmonary hypertension. J Appl Physiol 2003;94:2027-2033.

Baron R M, Choi AJS, Owen CA and Choi AMK. Genetically manipulated mouse models of
lung disease: potential and pitfalls. Am J Physiol Lung Cell Mol Physiol 2012;L485-L497.

Chen DY, Lan JL, Lin FJ and Hsieh TY. Proinflammatory cytokine profiles in sera and
pathological tissues of patients with active untreated adult onset Still's disease. J
Rheumatol 2004,31:2189-2198.

Chen DY, Lan JL, Lin FJ, Hsieh TY and Wen MC. Predominance of Th1 cytokine in
peripheral blood and pathological tissues of patients with active untreated adult onset Still's
disease. Ann Rheum Dis 2004;63(10):1300-1306.

Cunningham RE. Tissue disaggregation. Methods Mol Biol 1994;34:225-228.

Daley E, Emson C, Guignabert C, de Waal Malefyt R, Louten J, Kurup VP, Hogaboam C,
Taraseviciene-Stewart L, Voslkel NF, Rabinovitch M, et al. Pulmonary arterial remodeling
induced by a ThZ immune response. J Exp Med 2008,;205:361-372.

Elias JA, Kang MJ, Crothers K et al. Mechanistic heterogeneity in chronic obstructive
pulmonary disease: insights from transgenic mice. Proc Am Thorac Soc 2006;494-498.

Eltom S, Stevenson CS and Rastrick J. P2X7 Receptor and Caspase - 1 Activation Are
Central to Airway Inflammation Observed after Exposure to Tobacco Smoke PLoS ONE
2011;6(9):e240097.

Hackett BP, Shimizu N and Gitlin JD. Clara cell secretory protein gene expression in
bronchiolar epithelium. Am J Physiol 1992;262:1.399-L404.



WO 2016/139297 PCT/EP2016/054524
146

Halbower AC, Mason RJ, Abman SH and Tuder RM. Agarcse infiltration improves
morphology of cryostat sections of lung. Lab Invest 1994;71: 149-153.

Hautamaki RD, Kobayashi DK, Senior RM and Shapiro SD. Requirement for macrophage
elastase for cigarette smoke-induced emphysema in mice. Science 1997;277: 2002-2004.

Hoshino T, Kawase Y, Okamoto M et al. IL-18-transgenic mice: in vivo evidence of a broad
role for IL-18 in modulating immune function. J Immunol 2001;7014-7018.

Hoshino T, Kato 8, Oka N et al. Pulmonary inflammation and emphysema: role of the
cytokines IL-18 and IL-13. Am J Respir Crit Care Med 2007,49-62.

Helmut Fenner. Targeting IL-18 in Chronic Obstructive Pulmonary Disease: Background
and rationale. March 22, 2013 CONFIDENTIAL Page 19.

Hou S, Li B, Wang L, Qian W, Zhang D, Hong X, Wang H, Guo Y (July 2008).
"Humanization of an anti-CD34 monoclonal antibody by complementarity-determining
region grafting based on computer-assisted molecular modeling.". J Biochem 144 (1): 115—
20

Imaoka H, Hoshino T, Takei S, Kinoshita T et al. Interleukin-18 production and pulmonary
function in COPD. Eur Respir J 2008;287-97.

Jaatinen T, Laine J. Isolation of mononuclear cells from human cord blood by Ficoll-Paque
density gradient, Curr Protoc Stem Celf Biol 2007;Chapter 2:Unit ZA.1.

Kang MJ, Lee CG, Lee JY, Dela Cruz CS, Chen ZJ, Enelow R, Elias JA. Cigarette smoke
selectively enhances viral PAMP- and virus-induced pulmonary innate immune and
remodeling responses in mice. J Clin Invest 2008;118:2771-2784.

Kang MJ, Homer RJ, Gallo A ef al. IL-18 is induced and IL-18 receptor alpha plays a critical
role in the pathogenesis of cigarette smoke-induced pulmonary emphysema and
inflammation. J fmmunol 2007;1948-1959,

Kang MJ, Choi JM, Kim BH et al. IL-18 induces emphysema and airway and vascular
remodeling via IFNy, IL-17A, and IL-13. Am J Respir Crit Care Med 2012;1205-1217.



WO 2016/139297 PCT/EP2016/054524
147

Kashmiri SV, De Pascalis R, Gonzales NR, Schiom J. (May 2005). "SDR grafting—a new
approach to antibody humanization.”. Methods 36 (1): 25-34

Kawashima, M. et al. Levels of interleukin-18 and its binding inhibitors in the blood
circulation of patients with adult-onset Still's disease. Arthritis Rheum 2001;44(3).550-560.

Kim, S. H. et al. Structural requirements of six naturally occurring isoforms of the IL-18
binding protein to inhibit IL-18. Proc Natl Acad Sci U S A 2000;97(3):1190-1195.

Kratzer A, Salys J, Nold-Petry El al. Role of IL-18 in second hand smoke-induced
emphysema. Am J Respir Celf Mol Biol 2013;48(6).725-32.

Lee CG, Link H, Baluk P, Homer RJ, Chapoval S, Bhandari V, Kang MJ, Cohn L, Kim YK,
McDonald DM, et al. Vascular endothelial growth factor (VEGF) induces remodeling and
enhances TH2- mediated sensitization and inflammation in the lung. Nat Med
2004;10:1095-1103.

Lee CG, Hartl D, Lee GR, Koller B, Matsuura H, Da Silva CA, Sohn MH, Cohn L, Homer RJ,
Kozhich AA, et al. Role of breast regression protein 39 (BRP-39)/chitinase 3-like-1 in Th2
and IL-13-induced tissue responses and apoptosis. J Exp Med 2009;206:1149-1166.

Liu J et al. Requirement for tumor necrosis factor-receptor 2 in alveolar chemokine
expression depends upon the form of the ligand. Am J Respir Celi Mol Biol 2005;33:463-
469.

Londhe VA, Maisonet TM, Lopez B, Jeng JM, Li C, Minoo P. A subset of epithelial cells with
CCSP promoter activity participates in alveolar development. Am J Respir Cell Mol Biol
2011;44:804-812.

Loza MJ, Watt R, Baribaud F, Barmathan ES and Rennard Sl. Systemic inflammatory profile
and response to anti-tumor necrosis factor therapy in chronic obstructive pulmonary
disease. Respir Res 2012;13:12.

Ma B, Kang MJ, Lee CG, Chapoval S, Liu W, Chen Q, Coyle AJ, Lora JM, Picarella D,
Homer RJ and Elias JA. Role of CCR5 in IFN-y-induced and cigarette smoke-induced
emphysema. J Clin Invest 2005;115:3460-3472.



WO 2016/139297 PCT/EP2016/054524
148

Nakajima T and Owen C. Interleukin-18: The Master Regulator Driving Destructive and
Remodeling Processes in the Lungs of Patients with Chronic Obstructive Pulmonary
Disease? Am J Respir Crit Care Med 2012;1137-1138.

Novick D et al. A novel IL-18BP ELISA shows elevated serum IL-18BP in sepsis and
extensive decrease of free IL-18. Cyfokine 2001;14, 334-342.

Novick D et al. High circulating levels of free interleukin-18 in patients with active SLE in the
presence of elevated leveis of interleukin-18 binding protein. J Autoimmun 2010;34, 121-
126.

Park MC, Park YB and Lee SK. Elevated interleukin-18 levels correlated with disease
activity in systemic lupus erythematosus. Clin Rheumatol 2004,23, 225-229.

Petersen AMW, Penkowa M and lversen M. Elevated Levels of 1L-18 in Plasma and
Skeletal Muscle in Chronic Obstructive Pulmonary Disease. Lung 2007;161-171.

Queen C, Schneider WP, Selick HE, Payne PW, Landoifi NF, Duncan JF, Avdalovic NM,
Levitt M, Junghans RP, Waldmann TA. (Dec 1889). "A humanized antibody that binds to the
interleukin 2 receptor.”. Proc Nat! Acad Sci U S A. 86 (24): 10028-33

Rastrick JMD, Stevenson CS, Eltom S, Grace M, Davies M, et al. Cigarette Smoke Induced
Airway Inflammation Is Independent of NF-xB Signalling. PLoS ONE 2013;8(1).e54128.

Ray P, Tang W, Wang P, Homer R, Kuhn C lli, Flavell RA and Elias JA. Regulated
overexpression of interleukin 11 in the lung: use to dissociate development-dependent and -
independent phenotypes. J Clin Invest 1997;100:2501-2511.

Reed LJ and Muench H. A simple method of estimating 50% endpoints. Am J Hyg
1938;27:493-497.

Riechmann L, Clark M, Waldmann H, Winter G (1988). "Reshaping human antibodies for
therapy". Nature 332 (6162): 332-323



WO 2016/139297 PCT/EP2016/054524
149

Rovina N, Dima E and Gerassimou C. Interleukin-18 in induced sputum: Association with
lung function in chronic obstructive pulmonary disease. Respiratory Medicine 2009;1056-
1062.

Shapiro DS. Transgenic and gene-targeted mice as models for chronic obstructive
pulmonary disease. Eur J Respir 2007;375-378.

Taniguchi, M. et al. Characterization of anti-human interleukin-18 (IL-18)/interferon-gamma-
inducing factor (IGIF) monoclonal antibodies and their application in the measurement of
human IL-18 by ELISA. J Immunol Methods 1997;2086, 107-113.

Wang Z, Zheng, Zhu TZ, Homer RJ, Riese RJ, Chapman HA, Shapiro SD, and Elias JA.
Interferon y induction of pulmonary emphysema in the adult murine lung. J Exp Med
2000;192: 1587-1600.

Wright J L, Cosio M and Churg A. Animal models of chronic obstructive disease. Am J
Physiol Lung Cell Mol Physiol 2008;L1-L15.

Wong CK, Li EK, Ho CY and Lam CW. Elevation of plasma interleukin-18 concentration is
correlated with disease activity in systemic lupus erythematosus. Rheumalology (Oxford)
2000;39:1078-1081.

Zhang J, Dong Z, Zhou R, Luo D, Wei H and Tian Z. Isolation of lymphocytes and their
innate immune characterizations from liver, intestine, lung and uterus. Cell Mol Immunol
2005;2:271-280.

Zheng T, Zhu Z, Wang Z, Homer RJ, Ma B, Riese R, Chapman H, Shapiro SD and Elias JA.
Inducible targeting of IL-13 to the adult lung causes matrix metalloproteinase- and
cathepsin-dependent emphysema. J Clin Invest 2000;106:1081-1093.

Zheng T et al. Role of cathepsin S-dependent epithelial cell apoptosis in IFN-gamma-
induced alveolar remodeling and pulmonary emphysema. J Immunol 2005;174:8106-
8115.



150

CLAIMS

Use of a composition comprising IL-18BP in the manufacture of a medicament for
the treatment of an IL-18 associated disease or disorder in a subject suffering from such
a disease or disorder, wherein the body fluids of said subject have been quantified to
have abnormal levels of free IL-18, which exceed the level of free IL-18 in body fluids of
a healthy control subject, using an assay capable of detecting free IL-18 in body fluids,
said assay comprising IL-18BP which specifically binds to free IL-18, but not to IL-18
bound in a complex and functions as the capturing molecule for free IL-18, and wherein
said composition further comprises N-terminal and/or C-terminal deletion variants of IL-
18BP in an amount of less than 40%, wherein said deletion variants comprise deletions
of between 1 and 5 amino acid residues at the C-terminal end of the IL-18BP and/or
between 1 and 30 amino acid residues at the N-terminal end of the IL-18BP and
wherein IL-18BP is human IL-18BP selected from isoform a, b, ¢ and d of human IL-
18BP as shown in SEQ ID NO: 7, or SEQ ID NOs: 388-390 and wherein said IL-18
associated disease or disorder is one selected from the group consisting of chronic
obstructive  pulmonary disease (COPD), transfusion-related lung injury,
bronchopulmonary dysplasia (BPD), acute respiratory distress syndrome (ARDS), Still’s
disease, adult Still's disease, juvenile Still's disease, juvenile rheumatoid arthritis (JRA),
juvenile idiopathic arthritis (JIA), systemic onset juvenile idiopathic arthritis (SoJIA),
systemic juvenile idiopathic arthritis (sJIA), interstitial lung disease (ILD), macrophage
activation syndrome (MAS) including primary, secondary and recurrent MAS,
hemophagocytic lymphohistiocytosis (HLH), familial (hereditary) hemophagocytic
lymphohistiocytosis (FHLH) associated with gene defects in perforin, munc 13-4 and 18-
2, synthaxin 11, immune deficiencies such as Chédiak-Higashi syndrome (CHS),
Griscelli syndrome (GS), X-linked lymphoproliferative syndrome (XLP2), X-linked
inhibitor of apoptosis protein deficiency (XIAP), acquired hemophagocytic
lymphohistiocytosis associated with infectious conditions especially Herpes virus such
as Epstein-Barr virus (EBV) and other pathogens, autoinflammatory syndrome
associated with NLRC4 mutations, Giant Cell Arteritis (GCA), pyogenic arthritis,
pyoderma gangrenosum, and acne (PAPA), pulmonary sarcoidosis, heart failure,
ischemic heart disease, dry eye disease (DED), keratitis, corneal ulcer and abrasion,
iritis, glaucoma, Sjogren’s syndrome, autoimmune uveitis, Behget's disease,
conjunctivitis, allergic conjunctivitis, diabetes type 2, solid organ and hematologic stem
cell transplantation, ischemia reperfusion injury, familial Mediterranean fever (FMF),
tumor necrosis factor receptor l-associated periodic syndromes (TRAPS), hyper-lgD
syndromes (mevalonate kinase gene mutation), gout, Schnitzler syndrome, Wegener’s

granulomatosis also called granulomatosis with polyangitis (GPA), Hashimoto’s
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thyroiditis, Crohn’s disease, early onset inflammatory bowel disease (EOIBD), very
EOIBD (VEOIBD), infantile IBD, neonatal IBD, ulcerative colitis and Blau syndrome
(NOD-2 mutation).

The use according to claim 1, wherein the level of free IL-18 in the body fluids has
been determined to be 25 pg/mL as compared to <4 pg/mL in the healthy control.

The use according to claim 1 or 2, wherein the proportion of the deletion variants in
the composition is less than 30%.

The use according to any one of claims 1-3, wherein the assay for quantifying the

level of free IL-18 in the body fluids includes the steps of:

a) bringing a sample of body fluid suspected to contain free IL-18 into contact

with IL-18BP which functions as the capturing molecule for free IL-18;

b) allowing the IL-18BP to bind to free IL-18;
c) detecting the binding of the IL-18BP and determining the amount of free IL-18
in the sample.

Use a composition as defined in any one of claims 1-4 in the manufacture of a
medicament for the treatment of a pediatric autoinflammatory disease or condition,
wherein the pediatric autoinflammatory disease or condition is a MAS-like pediatric
disease or condition including primary, secondary and recurrent MAS and wherein the
MAS-like pediatric disease or condition is an [IL-18 associated, pediatric

autoinflammatory disease or condition with severe systemic inflammation.

The use according to claim 5, wherein said autoinflammatory disease of condition

with severe systemic inflammation is caused by NLRC4 mutation.

The use according to claim 5, wherein said autoinflammatory disease of condition

with severe systemic inflammation is associated with XIAP deficiency.

The use according to claim 7, wherein said XIAP deficiency is caused by mutation
in XIAP/BIRCA4.

The use according to claim 7 or claim 8, for the treatment of X-linked inhibitor of
apoptosis protein deficiency (XIAP) and/or X-linked lymphoproliferative syndrome 2
(XLP2), particularly when caused by mutations in XIAP/BIRCA4.

The use according to claim 9, for the treatment of severe early onset
hemophagocytic lymphohistiocytosissMAS (HLH/MAS) associated with a monogenic
XIAP deficiency caused by mutations of XIAP/BIRCA4.
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The use according to any one of claims 7-10, for the treatment of enterocolitis,

particularly of Crohn’s-like enterocolitis, caused by or associated with XIAP deficiency.

The use according to any one of claims 7 to 11, for reducing susceptibility to viral
infections, particularly EBV and/or cytomegalovirus (CMV) infections, in patients
suffering from XIAP deficiency before viral infection has occurred or after virus clearance
through treatment with an antiviral agent.

The use according to any one of claims 5-12, wherein said autoinflammatory
disease or condition with severe systemic inflammation is accompanied with high levels
of IL-18 and free IL-18.

Use of the composition as defined in any one of claims 1-4 in the manufacture of a
medicament for the treatment of early onset severe pyogenic arthritis, pyoderma

gangrenosum and acne (PAPA).

Use of the composition as defined in any one of claims 1-4 in the manufacture of a
medicament for the treatment of early onset inflammatory bowel disease (EOIBD), very
EOIBD (VEOIBD), infantile IBD and neonatal IBD.

The use according to any one of claims 1-15, wherein the subject to be treated has
been exposed to one or more compounds selected from the group consisting of non-
steroidal anti-inflammatory drugs (NSAIDS), Prednisone; synthetic Disease-modifying
anti-rheumatic drugs (sDMARDS), immunosuppressors and biologic
immunosuppressors, but has not shown a response to treatment or an incomplete
response to treatment, particularly to non-steroidal anti-inflammatory drugs (NSAIDS),
and Prednisone, at a dose of at least 5mg/day for 21 month, and/or to synthetic Disease-
modifying anti-rheumatic drugs (sDMARDs) at a dose of at least 10mg/day for =2 3

months.

The use according to any one of claims 1-16, wherein said composition is to be
administered to a subject in need thereof in multiple doses/day, in multiple doses/week

or in multiple doses/month.

The use according to any one of the claims 1-17, wherein said composition is to be
administered in one dose per week, in two doses per week, three doses per week, four

doses per week.

The use according to any one of claims 1-18, wherein said composition is to be

administered every 24 h to 48 h.

The use according to any one of claims 1-19, wherein a single dose comprises
between 0.5 mg and 600 mg IL-18BP.
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21. The use according to claim 20, wherein a single dose comprises between 0.5 mg of
IL-18BP/kg body weight and 10 mg IL-18 inhibitor /kg body weight.

22. The use according to any one of claims 1-21, wherein a single dose of between 0.5
mg IL-18BP /kg body weight and 5 mg IL-18 inhibitor /kg body weight is to be
administered every 24 or 48 h.

23. The use according to claim 1, wherein the disease is Adult Still's disease and the
treatment leads to a therapeutic response in the treated subject characterized by

(a) Normalization of body temperature (Normal range between 36.3 and 37.4°C

measured in the armpit, in the absence of NSAIDs 24h prior to measurement
(b) Improvement in joint swelling and tenderness (= 20%) and,
(c) Decrease of CRP = 70% or normalization of CRP and ferritin to reference values.

24, The use according to any one of claims 1-23, wherein the IL-18 associated disease

or disorder is induced by viral infection.



