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Title: CD40 signalling inhibitor and a further compound, wherein the further
compound is a bile acid, a bile acid derivative, an TGR5-receptor agonist, an FXR
agonist or a combination thereof, for the treatment of chronic inflammation, and

the prevention of gastrointestinal cancer or fibrosis.

The invention relates to the field of medicaments. The invention in
particular relates to means and methods for treating individuals that suffer or are
at risk of suffering from a chronic inflammation. The invention also relates to
means and methods for the prevention of cancer and fibrosis. More specifically the
invention relates to CD40 signalling inhibitors, such as CD40 binding antibodies,
that inhibit activation of the CD40 receptor and bile acid or bile acid derivatives
thereof for use in the treatment of chronic inflammatory or autoimmune diseases
with an inflammatory component or for the prevention of gastrointestinal cancer or

fibrosis, preferably liver, kidney or gastrointestinal fibrosis.

Inflammation, the response of tissue to injury, is characterized in the acute
phase by increased blood flow and vascular permeability along with the
accumulation of fluid, leukocytes, and inflammatory mediators such as cytokines.
In the subacute/chronic phase (hereafter referred to as the chronic phase), it is
characterized by the development of specific humoral and cellular immune
responses to the pathogen(s) present at the site of tissue injury. During both acute
and chronic inflammatory processes, a variety of soluble factors are involved in
leukocyte recruitment through increased expression of cellular adhesion molecules
and chemoattraction. Many of these soluble mediators regulate the activation of
the resident cells (such as fibroblasts, endothelial cells, tissue macrophages, and
mast cells) and the newly recruited inflammatory cells (such as monocytes,
lymphocytes, neutrophils, and eosinophils), and some of these mediators result in
the systemic effects of the inflammatory process (e.g. fever, hypotension, synthesis
of acute phase proteins, leukocytosis, cachexia) (C. A. Feghali et al., 1997, Frontiers
in Bioscience 2, pp12-26) Apart from soluble factors there are also cell-cell
mediated signalling pathways, including the CD40 signalling pathway, that are
relevant for the maintenance and severity of the chronic inflammation. Most of the

involved soluble and cell-associated factors have pleiotropic effects.
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Inflammatory responses can be triggered by components of microbes as well
as by macromolecules, such as proteins and polysaccharides, and small chemicals
that are recognized as foreign. Inflammatory responses and mechanisms are
intended to protect individuals from infection and eliminate foreign substances but
are also capable of causing tissue injury and disease in some situations. Under
some conditions, even self (autologous) molecules can elicit an inflammatory
response, such reactions are called autoimmune responses and diseases caused by
these reactions are collectively called autoimmune diseases (Abbas et al, Cellular

and Molecular Immunology 7E).

In the present invention it was found that a CD40 signalling inhibitor and
further compound, can be favourable combined in the treatment of chronic
inflammatory disease and in the prevention of cancer or fibrosis. The further
compound is preferably a bile acid, a bile acid derivative, an TGR5-receptor
agonist, an FXR-receptor agonist or a combination thereof. The present invention
now provides a CD40 signalling inhibitor and a further compound for use in the
treatment of chronic inflammatory disease in an individual in need thereof,
wherein the further compound is a bile acid, a bile acid derivative, an TGR5-
receptor agonist, an FXR-receptor agonist or a combination thereof. The invention
also provides a CD40 signalling inhibitor and a further compound for use in the
prevention of cancer and/or fibrosis, wherein the further compound is a bile acid, a
bile acid derivative, a TGR5-receptor agonist, an FXR-receptor agonist or a
combination thereof. In a preferred embodiment said fibrosis is fibrosis of the liver,

kidney or gastrointestinal fibrosis.

Bile acids and bile acid derivatives mediate a plethora of different effects
besides their main function which is to facilitate the formation of micelles, which
promotes processing of dietary fat. These auxiliary effects include anti-
inflammatory effects. These and other effects are thought to be mediated among
others by binding of the bile acid or derivative to specific bile acid receptors.
Preferred examples of bile acid receptors are the receptors TGR5 and FXR. TGR5 is

a G-protein coupled receptor also known as a G protein-coupled bile acid receptor 1
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(GPBAR1), G-protein coupled receptor 19 (GPCR19), membrane-type receptor for
bile acids (M-BAR). TGR5 is a protein that in humans is encoded by the GPBAR1
gene. TGR5 is encoded by a single exon that maps to chromosome 1C3 in mouse
and 2g35 in humans. TGR5 is ubiquitously expressed, but its expression levels
vary among different tissues, with high expression in liver, intestine, brown
adipose tissue, and spleen. Different bile acids act differently on TGR5 and FXR
activation, indicating that these two receptors have differential functions in
mediating the effects of bile acids (Xiaosong Chen et al (2011) Exp. Diabetes Res.
Vol 2011: pp 1-5). The farnesoid X receptor (FXR) also known as the bile acid
receptor or BAR (gene symbol NR1H4) is a member of the nuclear receptor family.
FXR functions as the chief sensor of intracellular levels of bile acids (the end
products of cholesterol catabolism) and is the main executor of bile acid-induced
transcriptional programmes. Bile acids directly interact with the ligand-binding
domain of FXR and enhance or antagonize the transactivation function of FXR. In
accordance with its function as the bile acid receptor, FXR is most abundantly
expressed in the tissues commonly exposed to bile acids in normal physiology: liver,
intestine, and kidneys. Signalling via FXR and TGR5 modulates several metabolic
pathways, regulating not only BA synthesis and enterohepatic recirculation, but
also triglyceride, cholesterol, glucose and energy homeostasis (reviewed in Fiorucci

et al (2009) Trends Pharmacol Sci. Vol 30:p570-580).

Bile acids have long been known to exert direct regulatory function on cells
of innate immunity. An example of such a bile acids is chenodeoxycholic acid
(CDCA), a primary bile acid and FXR ligand. CDCA negatively regulates IL.1b, 1.6
and TNF release from LPS-primed macrophages (Calmus 1992). FXR activation
was shown to antagonize NFkB activity and thereby antagonize pro-inflammatory

gene expression (Wang 2008, Vavassori 2009).

Preferred TGRS agonists for vse in the invention are described among other
in Hivoyuki Sato et al (2008). 4. Med. Chem. 51, 1831-1841. Sato ¢ af have
recently reporied that 23-alkyl-substituted and 6.23-alkyl-disubstituted derivatives
of chenodeoxyoholic and, such as the 6R-ethyl-23(8)-methylchenodeoxycholic acid,

are potent and selective agonists of TGRS, In particwdar, it was shown that
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mothylation at the £23-(8) position of natural bile acids confers a marked
selectivity to TGRS over FXR activation, whersas the 6H-alkyl substifution
incyreases the potency at both veceptors. The screening of braries of nonstercidal
compounds and natural products has led o the disclosure of G-methyl-2-oxg-4-
thiophen-2-vi-1,2.3 4-fetrahydropyrimidine-b-carboxylic acid benzyi aster
(WOR004067008) and oleanoic acid as structurally diverse TGRE agomists. Recently
various bile acid and bile acid derivatives have been synthesized. For instance,
enantiomeric chenodeoxycholic acid (CDCA) and lithocholic anid (LCA). Sato et af
(2008} describe various other TGRS agonists and 1s incorporated by veference
horein for refercnee to TGRA agonists, The paper describes both TGRS sclactive
agonists and TGRS, FXR duo agonists. A TGRS agonist and an FXR agonist have
various properties. For the present invention a cormnpound is an TGRS agonist i1t
is acfive in the TGRS agonist assay described in Sato et al (2008}, For the present
mvention a compound is an FXR agonist if it iz active i the FXR agonist asaay
doscribed 1o Sato et al (2008). A compound is a duo TGRS, FXR agonist ifitis
active in the TGRS and FXR assays described in Sato et al (2008, This reforence is
therefor also enclosed by reference herein for a description of the TGRS and the
FXH agonist tests, Preforred TGRS agonists of the invention are deseribed in
{Gioiello et al (2012) Expert Opin. Ther. Patents. Vol 22: pp 1399-1414).
Particularly preferred is a TGR5 agonist as depicted in table 1, table 2, table 3,
figure 1, figure 2 or figure 3 of (Gioiello et al (2012) Expert Opin. Ther. Patents. Vol
22: pp 1399-1414). Preferred is also a TGRS agonist as depicted in table 1, table 2,
figure 2, figure 3, figure 4 or figure 5 of the present application. A preferred TGR5
agonist is UDCA (figure 5). Preferred is also a TGR5 agonist as described in
WO02008/002573; W0O2008/091540; W0O2010/059859, W0O2010/059853 or
W02010/014836. A preferred FXR agonist is an agonist as described in
WO02010/059853; WO2007/095174; W0O2008/002573 or WO2002/072598. A
preferred FXR agonist is an agonist of figure 3 of ref Modica S. Deciphering the
nuclear bile acid receptor FXR paradigm. NRS 2010;8:pp 1-28. A preferred FXR

agonist is an FXR agonist of figure 6.
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TGRE agoniats ave also described in US2012/0115834. This reference is
therefore also incorporated by reference herein, particularly for the description of

the various TGRS agonists,

FXR agonists are also deseribed in WO2005/082525 and in
US2008/01 82832, These references ave therefore also incorporated by reference
horein, particidarly for the description of the various FXR agonists. A preferred
FXR agonist is an agonist as described in WO2010/059853; W0O2007/095174; or
W02002/072598.

The CD40 molecule is a 50 kDa type I membrane glycoprotein and is
expressed on B cells, monocytes/macrophages, dendritic cells (DCs) and activated
endothelial cells.’6 Under certain conditions, CD40 can also be found on
fibroblasts, epithelial cells, keratinocytes and other cells.” CD40 ligand (CD40L,
CD154), a 32 kDa type Il integral membrane glycoprotein, is transiently expressed
on activated CD4+* T cells and a small population of activated CD8* T cells.3 9 In
addition, CD40L has been found on a number of other cell types after activation,
including mast cells, basophils, B cells, eosinophils, DCs and platelets.1%. 11 The
CD40 pathway is considered a key switch in both the initiation and effector stage of

inflammatory responses.

Binding of CD40 and CD40L (also referred to as ligation of CD40 and
CDA40L) initiates a signalling cascade inside the CD40 expressing cell. Signalling
by CD40 is typically inhibited by means of an antibody that binds CD40 or CD40L.
The CD40-CD40L interaction can be inhibited with monoclonal antibodies (Mabs)
against either CD40L or CD40. The expression of CD40L on activated platelets has
resulted in thrombo-embolic events during treatment of humans with IgG1 anti-
human CD40L Mabs at higher dose levels and termination of the development of
these Mabs'2 13, Inhibiting CD40 signalling via a CD40 binding antibody therefore
seems a more attractive approach, in humans. The inhibitory activity of Mab 5D 12
(anti-human CD40) was demonstrated in various in vitro studies using different
CD40-bearing cell types!* 15 and chimeric 5D12 (ch5D12) CD40 inhibitory activity

was validated in vivo using various non-human primate disease models!6. 17,
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ch5D12 is a molecularly engineered human IgG4 antibody containing the murine
variable domains of the heavy and light chains of 5D12 and was constructed to
reduce the potential for immunogenicity and to enhance the in vivo half-life of the

murine H5D12 Mab when used in humans.

Like many receptors, the CD40 receptor does not signal in the absence of
CD40L or equivalent. A CD40 signalling inhibitor does therefore not inhibit
signalling by the receptor when there is no activator. Thus a CD40 signalling
inhibitor inhibits signalling under conditions that the CD40 receptor would
otherwise be active (i.e. in the absence of the inhibitor). The physiological way of
activating CD40 signalling is by providing the CD40 expressing cell with CD40L.
This can be done by providing a CD40L. expressing cell, or by providing soluble
CD40L.. A compound is a CD40 signalling inhibitor when it reduces the activation
of CD40 signalling in CD40 expressing cells by 50% or more. In such tests the
compound is preferably added before the compound or cell is added that activates
the CD40 receptor. However, this need not always be the case. The compound that
activates the CD40 receptor in this assay is preferably CD40L, either by providing
a CD40L expressing cell, or preferably, by providing soluble CD40L. Presently
various CD40 binding antibodies are available that can activate signalling of the

CD40 receptor upon binding. Such antibodies are also referred to as CD40 agonists.

A CDA40 signalling inhibitor can be a CD40 binding molecule, a CD40L
binding molecule or a combination thereof. The CD40 or CD40L binding molecule is
typically an antibody or fragment or derivative or mimic thereof. Various antibody
CD40 signalling inhibitors are known in the art. A preferred CD40 signalling
inhibitor is a CD40 binding antibody that inhibits CD40 signalling in CD40
expressing cells by 50% or more, preferably in a test as described herein before. In
a preferred embodiment the CD40 signalling inhibitor is a CD40 binding CD40
inhibitor. In a preferred embodiment the CD40 signalling inhibitor is a monoclonal
antibody or an antigen-binding portion thereof that binds to and inhibits activation
of human CD40. The antibody preferably comprises a variable domain amino acid
sequence selected from the group consisting of CD40 binding antibodies 5D 12,
ch5D12 but also PG102, and ASKP1240 (EP1391464). A further antibody
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preferably comprises a variable domain amino acid sequence selected from the
group consisting of CD40 binding antibodies of US2011/0243932. Non-limiting but
preferred examples are the aforementioned CD40 binding antibodies 5D12, ch5D12
but also PG102, US2011/0243932 and ASKP1240. PG102 and other CD40
signalling inhibiting CD40 binding antibodies are described in WO2007/129895
Such antibodies bind CD40 and inhibit CD40 receptor signalling in a test as
described earlier by at least 50%. Particularly preferred CD40 signalling inhibitors
are ch5D12, PG102, HCD122 (CHIR-12.12, lucatumumab), US2011/0243932 and
ASKP1240 (EP1391464). In a particularly preferred embodiment the CD40
signalling inhibitor is PG102 (the amino acid sequence of the variable regions is
depicted in figure 1). Various CD40 antibodies have been tested in clinical trials (A
phase 1 study of lucatumumab, a fully human anti-CD40 antagonist monoclonal
antibody administered intravenously to patients with relapsed or refractory
multiple myeloma William Bensinger, et al., British Journal of Haematology, Vol
159, Issue 1, pages 58-66, October 2012 and a phase I study of the anti-CD40
humanized monoclonal antibody lucatumumab (HCD122) in relapsed chronic
lymphocytic leukemia. Leuk LLymphoma. 2012 Nov; 53(11):2136-42, 2012 Jun 12).

Other CD40 signalling inhibitors bind CD40L. These inhibitors typically
prevent binding of CD40L to CD40. Such CD40L binding inhibitor is preferably a
CD40L binding antibody or fragment or derivative or mimic thereof. A preferred
CD40L binding antibodies that are CD40 signalling inhibitors are MR-1, IDEC131
(E6040%), IDEC hu5C8 (BG9588) described in Vincenti (2002), Am. J. of
Transplantation Vol 2, pp 898-903 and references therein. The IDEC molecules are
against human CD40L whereas MR-1 is against mouse CD40L.

Presently there are many different proteins with similar binding properties
in kind as antibodies. These molecules are further referred to as an antibody
equivalent or antibody part or derivative or mimic. In the context of the present
invention such antibody equivalents and parts and mimics and derivatives are
considered to be equivalent to the antibody as provided in the means, uses and
methods of the invention. Non-limiting examples of such antibody equivalents are

non-antibody scaffold protein binders such as, but not limited to, anticalins, C-type
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lectin domain binders, avimers, Adnectins, and DARPins (Designed Ankyrin
Repeat Proteins) (ref. Sheridan C. Nature Biotechnology 2007, (25), 365 — 366.)

A non-limiting example of an antibody part or derivative contains a variable
domain of a heavy chain and/or a light chain of an antibody or an equivalent
thereof. Non-limiting examples of such proteins are VHH, nanobodies, Human
Domain Antibodies (dAbs), Unibody, Shark Antigen Reactive Proteins (ShArps),
Small Modular ImmunoPharmaceutical (SMIP™) Drugs, monobodies and/or IMabs
(ref. Sheridan C. Nature Biotechnology 2007, (25), 365 — 366.). Preferred antibody
parts or derivatives have at least a variable domain of a heavy chain and a light
chain of an antibody or equivalents thereof. Non-limiting examples of such binding
molecules are F(ab)-fragments and Single chain Fv fragments. Many different
proteins exist that have an IG-fold that can be manipulated to specifically bind a
target. Such manipulated proteins are considered equivalents or mimics of an
antibody. In a preferred embodiment the CD40 or CD40L binding molecule is an
antibody. The antibody may be a natural antibody or a synthetic antibody. In a
preferred embodiment an antibody comprises the CDR1, CDR2, CDR3 regions of an
antibody. However, artificial generation of CDR like regions such as can be selected
for instance via phage display are also included in the present invention. In a
preferred embodiment said antibody is a human, humanized or human-like
antibody. Particularly preferred are binding molecules that (apart from their
specificity) do not further interact with the immune system. In case of antibodies it
is preferred that said antibody comprises an 1gG4 constant region, or an 1gG4 like
constant region. For instance it is possible to mutate the constant region of an IgG1
molecule such that it no longer activates the complement system upon binding to

its target.

The antibodies used in the present invention may be from any animal origin
including birds and mammals (e.g., human, murine, donkey, sheep, rabbit, goat,
guinea pig, camel, horse, or chicken). Preferably, the antibodies of the invention are
human or humanized monoclonal antibodies. As used herein, "human" antibodies
include antibodies having the amino acid sequence of a human immunoglobulin
and include antibodies isolated from human immunoglobulin libraries (including,

but not limited to, synthetic libraries of immunoglobulin sequences homologous to
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human immunoglobulin sequences) or from mice that express antibodies from
human genes. For some uses, including in vivo therapeutic or diagnostic use of
antibodies in humans and in vitro detection assays, it may be preferred to use
human or chimeric antibodies. Completely human antibodies are particularly
desirable for therapeutic treatment of human subjects. Human antibodies can be
made by a variety of methods known in the art including phage display methods
described above using antibody libraries derived from human immunoglobulin
sequences or synthetic sequences homologous to human immunoglobulin
sequences. See also U.S. Patent Nos. 4,444,887 and 4,716,111; and PCT
publications WO 98/46645, WO 98/50433, WO 98/24893 and W098/16654, each of
which is incorporated herein by reference in its entirety. The antibodies to be used
with the methods of the invention include derivatives that are modified, i.e, by the
covalent attachment of any type of molecule to the antibody such that covalent
attachment. Additionally, the derivative may contain one or more non-classical
amino acids. In certain embodiments of the invention, the antibodies to be used
with the invention have extended half-lives in a mammal, preferably a human,
when compared to unmodified antibodies. Antibodies or antigen-binding fragments
thereof having increased in vivo half-lives can be generated by techniques known to
those of skill in the art (see, e.g., PCT Publication No. WO 97/34631). In certain
embodiments, antibodies to be used with the methods of the invention are single-
chain antibodies. The design and construction of a single-chain antibody is well
known in the art. In certain embodiments, the antibodies to be used with the
invention bind to an intracellular epitope, i.e., are intrabodies. An intrabody
comprises at least a portion of an antibody that is capable of immuno-specific
binding an antigen and preferably does not contain sequences coding for its
secretion. Such antibodies will bind its antigen intracellular. In one embodiment,
the intrabody comprises a single- chain Fv ("skv"). In a further embodiment, the
intrabody preferably does not encode an operable secretory sequence and thus
remains within the cell. Generation of intrabodies is well-known to the skilled
artisan and is described for example in U.S. Patent Nos. 6,004,940; 6,072,036;
5,965,371, which are incorporated by reference in their entireties herein. In one
embodiment, intrabodies are expressed in the cytoplasm. In other embodiments,

the intrabodies are localized to various intracellular locations. In such
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embodiments, specific localization sequences can be attached to the intranucleotide
polypeptide to direct the intrabody to a specific location. The antibodies to be used
with the methods of the invention or fragments thereof can be produced by any
method known in the art for the synthesis of antibodies, in particular, by chemical
synthesis or preferably, by recombinant expression techniques. Monoclonal
antibodies can be prepared using a wide variety of techniques known in the art
including the use of hybridoma, recombinant, and phage display technologies, or a
combination thereof. For example, monoclonal antibodies can be produced using
hybridoma techniques including those known in the art. Examples of phage display
methods that can be used to make the antibodies of the present invention include
those disclosed in W097/13844; and U.S. Patent Nos. 5,580,717, 5,821,047,
5,571,698, 5,780,225, and 5,969,108; each of which is incorporated herein by
reference in its entirety. As described in the above references, after phage selection,
the antibody coding regions from the phage can be isolated and used to generate
whole antibodies, including human antibodies, or any other desired antigen
binding fragment, and expressed in any desired host, including mammalian cells,
insect cells, plant cells, yeast, and bacteria, e.g., as described below. Techniques to
recombinantly produce Fab, Fab' and F(ab")2 fragments can also be employed using
methods known in the art such as those disclosed in PCT publication No. WO
92/22324. 1t is also possible to produce therapeutically useful IgG, IgA, IgM and
Igk antibodies. For a detailed discussion of the technology for producing human
antibodies and human monoclonal antibodies and protocols for producing such
antibodies, see, e.g., PCT publication No. WO 98/24893. All references cited herein
are incorporated by reference herein in their entirety. In addition, companies such
as Medarex, Inc. (Princeton, NdJ), Abgenix, Inc. (Freemont, CA) and Genpharm
(San Jose, CA) can be engaged to provide human antibodies directed against a
selected antigen using technology similar to that described above. Recombinant
expression used to produce the antibodies, derivatives or analogs thereof (e.g., a
heavy or light chain of an antibody of the invention or a portion thereof or a single
chain antibody of the invention), requires construction of an expression vector
containing a polynucleotide that encodes the antibody and the expression of said
vector in a suitable host cell or even in vivo. Once a polynucleotide encoding an

antibody molecule or a heavy or light chain of an antibody, or portion thereof
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(preferably, but not necessarily, containing the heavy or light chain variable
domain), of the invention has been obtained, the vector for the production of the
antibody molecule may be produced by recombinant DNA technology using
techniques well known in the art. Thus, methods for preparing a protein by
expressing a polynucleotide containing an antibody encoding nucleotide sequence
are described herein. Methods which are well known to those skilled in the art can
be used to construct expression vectors containing antibody coding sequences and
appropriate transcriptional and translational control signals. These methods
include, for example, in vitro recombinant DNA techniques, synthetic techniques,
and in vivo genetic recombination. The invention, thus, provides replicable vectors
comprising a nucleotide sequence encoding an antibody molecule of the invention, a
heavy or light chain of an antibody, a heavy or light chain variable domain of an
antibody or a portion thereof, or a heavy or light chain CDR, operably linked to a
promoter. Such vectors may include the nucleotide sequence encoding the constant
region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT
Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain
of the antibody may be cloned into such a vector for expression of the entire heavy,
the entire light chain, or both the entire heavy and light chains. The expression
vector is transferred to a host cell by conventional techniques and the transfected
cells are then cultured by conventional techniques to produce an antibody of the
invention. Thus, the invention includes host cells containing a polynucleotide
encoding an antibody of the invention or fragments thereof, or a heavy or light
chain thereof, or portion thereof, or a single chain antibody of the invention,
operably linked to a heterologous promoter. In preferred embodiments for the
expression of double-chained antibodies, vectors encoding both the heavy and light
chains may be co-expressed in the host cell for expression of the entire
immunoglobulin molecule, as detailed below. A variety of host-expression vector
systems may be utilized to express the antibody molecules as defined herein In
mammalian host cells, a number of viral-based expression systems may be utilized.
In cases where an adenovirus is used as an expression vector, the antibody coding
sequence of interest may be ligated to an adenovirus transcription/translation
control complex, e.g., the late promoter and tripartite leader sequence. This

chimeric gene may then be inserted in the adenovirus genome by in vitro or in vivo
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recombination. Insertion in a non-essential region of the viral genome (e.g., region
El or E3) will result in a recombinant virus that is viable and capable of expressing
the antibody molecule in infected hosts. Specific initiation signals may also be
required for efficient translation of inserted antibody coding sequences. These
signals include the ATG initiation codon and adjacent sequences. Furthermore, the
initiation codon must be in phase with the reading frame of the desired coding
sequence to ensure translation of the entire insert. These exogenous translational
control signals and initiation codons can be of a variety of origins, both natural and
synthetic. The efficiency of expression may be enhanced by the inclusion of
appropriate transcription enhancer elements, transcription terminators, etc.

Once an antibody molecule to be used with the methods of the invention has been
produced by recombinant expression, it may be purified by any method known in
the art for purification of an immunoglobulin molecule, for example, by
chromatography (e.g., ion exchange, affinity, particularly by affinity for the specific
antigen after Protein A, and sizing column chromatography), centrifugation,
differential solubility, or by any other standard technique for the purification of
proteins. Further, the antibodies of the present invention or fragments thereof may
be fused to heterologous polypeptide sequences described herein or otherwise
known in the art to facilitate purification. As stated above, according to a further
aspect, the invention provides an antibody or equivalent or derivative thereof, as
defined above for use in therapy. For therapeutic treatment, antibodies, or
equivalent or derivative thereof, may be produced in vitro and applied to the
subject in need thereof. The antibody or equivalent or derivative thereof, may be
administered to a subject by any suitable route, preferably in the form of a
pharmaceutical composition adapted to such a route and in a dosage which is
effective for the intended treatment. Therapeutically effective dosages of the
antibodies required for decreasing the rate of progress of the disease or for
eliminating the disease condition can easily be determined by the skilled person.
Alternatively, antibodies may be produced by the subject itself by using in vivo
antibody production methodologies as described above. Suitably, the vector used for
such in vivo production is a viral vector, preferably a viral vector with a target cell
selectivity for specific target cell referred to herein. Therefore, according to a still

further aspect, the invention provides the use of an antibody or equivalent or
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derivative thereof, as defined above in the manufacture of a medicament for use in
the treatment of a subject to achieve the said therapeutic effect. The treatment
comprises the administration of the medicament in a dose sufficient to achieve the
desired therapeutic effect. The treatment may comprise the repeated
administration of the antibody. According to a still further aspect, the invention
provides a method of treatment of a human comprising the administration of an
antibody or equivalent or derivative thereof, as defined above in a dose sufficient to

achieve the desired therapeutic effect.

The chronic inflammatory disease is preferably an autoimmune disease with
an inflammatory component. The chronic inflammatory disease is preferably a
chronic inflammatory disease of the liver, of the kidney, of the gastrointestinal
tract, of the cardiovascular system or the metabolic system. A preferred chronic
inflammatory disease of the liver is a vanishing bile duct syndrome (VBDS),
primary biliary cirrhosis (PBC), bile acid diarrhea (chronic diarrhea), primary
sclerosing cholangitis (PSC), autoimmune hepatitis, liver transplant associated
graft versus host disease, portal hypertension, non-alcoholic steatohepatitis
(NASH) or non-alcoholic fatty liver disease (NAFLD). A preferred said chronic
inflammatory gastrointestinal disease is a chronic inflammation of the pancreas,
Crohn’s disease, or ulcerative colitis. A chronic inflammatory cardiovascular
disease is atherosclerosis and a preferred chronic inflammatory disease of the

metabolic system is obesity, insulin resistance, type I diabetes or type Il diabetes.

The chronic inflammatory or autoimmune disease is preferably a chronic
inflammatory or autoimmune disease of the liver, of the kidney, of the
gastrointestinal tract, of the cardiovascular system or the metabolic system. A
preferred chronic inflammatory or autoimmune disease of the liver is primary
biliary cirrhosis (PBC), bile acid diarrhea (chronic diarrhea), primary sclerosing
cholangitis (PSC), autoimmune hepatitis, liver transplant associated graft versus
host disease, portal hypertension, non-alcoholic steatohepatitis (NASH) or non-
alcoholic fatty liver disease (NAFLD). A preferred said chronic inflammatory or
autoimmune gastrointestinal disease is a chronic inflammation of the pancreas,

Crohn’s disease, or ulcerative colitis. A chronic inflammatory cardiovascular
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disease is atherosclerosis and a preferred chronic inflammatory or autoimmune
disease of the metabolic system is obesity, insulin resistance, metabolic syndrome,

type I diabetes or type II diabetes.

Considering the chronic inflammation is often associated with serious
diseases as cancer and fibrosis, and considering that the present invention at least
ameliorates the chronic inflammation, the CD40 signalling inhibitor and further
compound can also be used to at least delay the onset of cancer and to at least
reduce the fibrosis in the treated individuals. At least when compared to the same
or similar individuals that do not receive cancer prevention or fibrosis prevention
treatments. Existing fibrosis is often not reversible. By preventing fibrosis is
therefore meant preventing fibrosis that would otherwise have occurred, had the

treatment not been given.

The bile acid or bile acid derivative is preferably a bile acid, or derivative as
mentioned herein above. Presently it is possible to synthesize many of the bile
acids and bile acid derivatives in vitro. Thus a bile acid derivative as used herein
does not only refer to compounds that are derived from a bile acid, but also to the
synthesized compounds with the same structure as the compounds derived from
bile acid. A chenodeoxycholic acid derivative is a preferred bile acid derivative.
Preferably the bile acid derivative is 6-alpha-ethyl chenodeoxycholic acid, or a 23-
substituted bile acid.

A preferred bile acid is ursodeoxycholic acid or chenodeoxycholic acid.

It is preferred that the bile acid or bile acid derivative is an FXR and/or
TGRS signalling activator. Such compounds are in the art also referred to as FXR-
agonists or TGR5-agonists. As mentioned earlier, various TGRS signalling

activators are also FXR signalling activators.

The invention further provides a method for the treatment of an individual
suffering from a chronic inflammation, said method comprising administering to

the individual in need thereof, an CD40 signalling inhibitor and a further
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compound, wherein the further compound is a bile acid, a bile acid derivative, an

TGR5-receptor agonist, an FXR-receptor agonist or a combination thereof.

The invention also provides a kit comprising a CD40 signalling inhibitor
and a further compound wherein the further compound is a bile acid, a bile acid
derivative, a TGRb5-receptor agonist, an FXR-receptor agonist or a combination
thereof. The kit is preferably for use in the treatment of chronic inflammatory
disease in an individual in need thereof or for use in the prevention of cancer

and/or fibrosis in an individual in need thereof.

Brief description of the drawings

Figure 1. Amino acid sequence of antibody PG102

Figure 2. A. Various bile acid scaffold modifications. B. Bile acid derivatives,
structure and strength. C. bile acid derivative of Novartis (from Gioiello et al (2012)
Expert Opin. Ther. Patents. Vol 22: pp 1399-1414).

Figure 3. Various TGR agonists. Structure and potency.(from Gioiello et al (2012)
Expert Opin. Ther. Patents. Vol 22: pp 1399-1414).

Figure 4. Various natural TGR5 agonists and potency. (from Gioiello et al (2012)
Expert Opin. Ther. Patents. Vol 22: pp 1399-1414).

Figure 5. TGR5 and FXR agonists.

Figure 6. FXR agonists from. Modica S. Deciphering the nuclear bile acid receptor
FXR paradigm. NRS 2010;8:pp 1-28.

Figure 7: Inhibition of cytokine secretion by PG102 and 6-ECDCA. PBMC were
stimulated with A) megaCD40L or B) megaCD40L. and L.PS to induce cytokine
secretion. 6-ECDCA and/or PG102 were added to the cultures and their effect on
TNF, IL-6, IL-8, IL-18 and IL-12p70 levels in the culture supernatant was
evaluated.

Figure 8: Body weight of the mice during the experiment. Colitis was induced in
mice by administration of 2,5% (wt/vol) DSS in drinking water from day 3 onwards
for 8 days. Body weight was measured daily and expressed relative to the body

weight at day 1.
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Figure 9: Intestinal permeability determined by the FITC concentration in the
plasma 4h after oral gavage. Mice were given FITC by oral gavage after 8-days of
DSS-treatment. 4h after FITC administration, mice were sacrificed and the
amount of fluorescence in the blood was determined as a marker for intestinal
permeability.

Figure 10: Length of the colon. At the end of the experiment mice were sacrificed
and the colon was isolated. The length of the colon was measured as a measure of
colonic inflammation.

Figure 11: Analysis of granulocytes in the spleen. At the end of the experiment
mice were sacrificed and the spleen was isolated. Spleen cells were stained with
antibodies to GR-1 and CD11b and the relative contribution of granulocytes was
determined by FACS analysis.

Figure 12: TNF release by spleen cells upon stimulation with PMA and Ionomycin.
At the end of the experiment mice were sacrificed and the spleen was isolated.
Spleen cells were stimulated with PMA and Ionomycin for 4.5h and TNF release
was measured by ELISA.

Example 1

Inhibitory effects of PG102 and synthetic FXR agonists like GW4064 and 6-KCDCA

on pro-inflammatory cytokine secretion by THP1 cells.

Materials and methods:

Cells: THP1 is a human monocytic cell line derived from an acute monocytic
leukemia patient (Tsuchiya S et al (1980). Int. J. Cancer 26 (2): 171-6.). The Jurkat
cell line is described in Schneider U et al., (1977). Int J Cancer 19 (5): 621-6.
Briefly, on day 1, THP-1 and Jurkat 39.8/50 human cells will be cultured in Iscove's
Modified Dulbecco's Medium (IMDM, BioWhittaker, catalogue number BE12-722F
supplemented with 10 % foetal bovine serum (Gibeo, vef 10270-106) and 50 pg/mL
gentamycin {(Invitrogen, catalogue number 15750-045). Subsequently, the THP1

cells will be left untreated or will be pretreated

¢ with rhulFNy (1000U/mL, PeproTech) for 48h to upregulate CD40
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expression
e with an FXR agonist (GW4064 (Sigma G5172), or 6-ECDCA (Cayman,
11031)) for 18h
On day 3 of the bioassay, THP-1 cells will be washed and cultured according to the

following scheme:
THPI cells Jurkat 39.8/50 LPS Test sample
cells * (Iug/ml,
sigma)
1 | Untreated X -
2 | Untreated X PG102**
3 | Untreated X FXR agonist
4 | Untreated X PG102+FXR
agonist
5 | IFNy X
pretreated
6 | IFNy X - PG102
pretreated
7 | IFNy X - FXR agonist
pretreated
8 | IFNy X - PG102+FXR
pretreated agonist
9 | IFNy X X
pretreated
10 | IFNy X X PG102
pretreated
11 | IFNy X X FXR agonist
pretreated
12 | IFNy X X PG102+FXR
pretreated agonist,
13 | Pretreated - X
with FXR
agonist
14 | Pretreated - X PG102
with FXR
agonist

* human T cell cell line expressing CD40L. THP1 cells and J39.8/50 cells will be
cultured in a 1:1 ratio

** PG102; PanGenetics, Batch PANYO001, June 2011
All conditions will be done in triplicate in round bottomed cell culture plates
(Nunclon™) in the following order: 50pL of THP-1 cells (equivalent to 2 x 104 cells

per well), 50 pll of the test sample and 50 ph J39.8/50 cells. The total volume will
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ey

be 150 pl per well. Cells will be incubated at 37 °C in a humidified 5 % CO2
atmosphere for 48 h.

On day 5, after a culture period of 48 b, 70 pL of cell culture supernatants will be
collected and transferred to a low-binding round bottomed microtitre plate. The
harvested cell culture supernatants will be assayed for multiple cytokines
including TNF, TL-6, 11-18, and 11L-10 using a multiplex cytokine assay (Luminex)
in accordance with the manufacturer's instructions.

The percentage inhibition of cytokine secretion achieved with the test samples in

the different test conditions will be calculated.

Example 2

Synergistic inhibitory effects of PG102 and the synthetic FXR agonist 6-ECDCA on
pro-inflammatory cytokine secretion by peripheral blood mononuclear cells

(PBMC).

Materials and methods:

PBMC were freshly isolated from heparinized human blood using Fycoll density
gradient centrifugation (Histopaque; Sigma Diagnostics). PBMC were cultured in
RPMI containing 10% FCS in round-bottom 96-well plates at a concentration of
5X10E5 cells/mL. Two different stimuli were used to induce cytokine secretion from
PBMC:

1. PBMC were cultured in the presence of IFN-y (250U/mL) for 24 hours to
induce upregulation of CD40. The CD40 pathway was subsequently
activated for 24 hours with megaCD40L (100 ng/mL, Enzo Life Sciences).

2. PBMC were cultured in the presence of IFN-y for 24 hours to induce
upregulation of CD40. Cells were subsequently stimulated for 24 hours with
megaCD40L (100 ng/ml.,) and LLPS (100ng/mL).

Stimulated PBMC were cultured in the absence or presence of variable
concentrations of PG102 (5, 10 and 100ng/mL) and/or 6-ECDCA (0.1, 1 and 5 pM).
PG102 was added simultaneously with the stimulus. In contrast, 6-KCDCA was
added 3 hours before adding the stimulus. At the end of the culture period,

supernatants were collected and stored at -80°C until cytokine analysis was
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performed. The BD cytometric Bead Array (CBA) Human Inflammatory Cytokines
Kit (BD Biosciences) was used to measure 1L-18, IL-8, IL-6, TNF and IL-12p70
levels in the culture supernatants. The assay was performed according to the
manufacturer’s instructions. In brief, capture beads for the cytokines of interest
were mixed with supernatant or human inflammatory cytokine standards and PE
detection reagent. Samples were incubated for 3 hours at room temperature in the
dark. Subsequently, samples were washed and analyzed on a FACS CANTO I1
cytometer (BD Biosciences). Data was analyzed using de FCAP Array software (BD

Biosciences).

Results:

Upon stimulation of the CD40-CD154 pathway, significant amounts of TNF
(733pg/mLy, I1-6 (5,3ng/ml.) and 11.-8 (19,5ng/mL.) were produced. 11.-12p70 (50
pg/mL) was also produced under these stimulation conditions. IL-18 (7 pg/mL) was
hardly detectable. PG102 inhibited this cytokine release from PBMC in a dose-
dependent fashion, with 100ng/mL PG102 inhibiting 89%, 87%, 78%, 88%, and 93%
of the TNF, 1L-6, 1L.-8, IL.-18 and IL.-12p70 release, respectively. 6-ECDCA alone,
used at a concentration of 0,1 or 1pM, did not inhibit release of these cytokines.
However, 5pM of 6-ECDCA inhibited TNF, 1L-6, IL-8, IL-16 and IL-12p70 release
with 14%, 18%, 17%, 35% and 20%, respectively. Adding a combination of PG102
and 6-KCDCA to the cultures inhibited cytokine release more than PG102 or 6-
ECDCA alone, also when using 6-ECDCA in a concentration (1nM) that did not
have an inhibitory effect on cytokine release when given in the absence of PG102.
In Figure 7A, the percentage inhibition of cytokine secretion is depicted for PG102
(bng/mL) alone, 6-ECDCA (1nM) alone and the combination of PG102 (5ng/mL) and
6-ECDCA (1nM).

Alternatively, PBMC were stimulated through the CD40 pathway in combination
with a Toll-like receptor stimulus (LLPS). LPS is a major component of the outer
membrane of Gram-negative bacteria and elicits strong immune responses in
humans. Binding of LLPS to the TLR4 receptor leads, like stimulation of the CD40
pathway, to the activation of NF-kB and the production of pro-inflammatory

cytokines. Under these stimulation conditions, all evaluated cytokines were
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secreted in high amounts (TNF: 9 ng/mL; IL.-6: 23ng/m1; I1.-8: 23 ng/mL.; IL.-18:
100 pg/ml,; 11.-12p70: 1500 pg/ml.). PG102 alone was able to dose-dependently
inhibit TNF, 1L.-12p70 and IL-1b secretion, but [1.-8 and I1.-6 secretion were hardly
affected. Clearly, PG102 was less potent under these stimulation conditions,
compared to exclusive stimulation of the CD40 pathway. PG102 (100ng/mL)
inhibited TNF, I1.-6, IL.-8, I1.-18 and I1.-12p70 by 38%, 0%, 17%, 43% and 67%,
respectively. 6-ECDCA has been shown before to inhibit LPS-induced TNF
production in a dose-dependent fashion (Gadaleta RM, et al. Gut
2011;60(4):463-72). Here, we show that 6-ECDCA is not very effective in
inhibiting proinflammatory cytokine release which is induced by activation of the
CD40 pathway alone or in combination with the TLR-4 pathway. 6-KCDCA (5pM)
inhibited TNF, I1.-6, IL-8, I11.-18 and I1.-12p70 by 21%, 0%, 9%, 12% and 22%,
respectively. The combination of PG102 and 6-ECDCA was more effective in
inhibiting TNF, IL-6, IL-8, IL-18 and IL-12p70 release than PG102 or 6-ECDCA
alone. This is shown in Figure 7B for PG102 and 6-ECDCA used at a concentration
of bng/mL and 1pM, respectively.

The data show that PG102 in combination with 6-KCDCA inhibit secretion of all
proinflammatory cytokines analyzed in this study, more effectively compared to
PG102 or 6-ECDCA alone. Especially, when the cytokine-inducing stimulus is
stronger, the combination of 6-KCDCA and PG102 has a synergistic inhibitory
effect on proinflammatory cytokine release. These data show that 6-ECDCA in
combination with PG102 can block inflammation independent of the stimulus,
which implicates that it is not relevant whether a microbial component or an
autoimmune process is underlying the proinflammatory cytokine release. The data
also show that it is possible to use lower concentrations of these agents when used

together to allow for a better safety profile without loss of effectivity.

Example 3

Synergistic inhibitory effects of MR-1 and the synthetic FXR agonists 6-ECDCA in

the DSS-induced colitis mouse model.
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Materials and methods:

Colitis was induced in C57/Bl6 wild type mice by administration of 2,5% (wt/vol)
Dextran Sodium Sulphate (DSS; MW. 36000-50000 Da, MP Biochemicals Inc) in
drinking water for 8 days. Pharmacological activation of FXR was accomplished by
treatment with 6-ethyl-chenodeoxycholic acid (6-KCDCA). 6-ECDCA (10mg/kg/day)
or vehicle were administered by oral gavage for three days prior to the start of
DSS-treatment, and continued until the end of the DSS-treatment. At the second
day of DSS treatment (day 4 of 6-ECDCA treatment), mice were given an
intraperitoneal (i.p.) injection with 250pg of the hamster antibody against mouse
CD40L, MR-1, or control IgG (LEAF™ Purified Armenian Hamster 1gG Isotype
Ctrl Antibody, Biolegend).

There were 5 treatment groups (n=10 mice/group) in the experiment:

1 -DSS, + vehicle by orale gavage (0.g.) + controle IgG i.p.

2 +DSS, + vehicle o.g. + control I1gG i.p.

3. +DSS, + vehicle 0.g. + anti-CD40L i.p.

4 +DSS, + 6-ECDCA o.g. + control IgG i.p.

5 +DSS, + 6-ECDCA o.g. + anti-CD40L i.p.

Daily changes in body weight were assessed and the body weight at day 2-11 was
expressed relative to the body weight at day 1. For intestinal permeability assays,
mice were given FITC by oral gavage after 8-days of DSS-treatment. 4h after FITC
administration, mice were sacrificed and the amount of fluorescence in the blood
was determined as a marker for permeability. The colon was isolated and colon
length was measured. Spleens were collected and cells were isolated. Cells were
stained with an antibody mixture to determine the composition of the immune cells
in spleen by FACS analysis. Granulocytes were identified based on GR-1 and
CD11b expression and expressed as percentage of living cells in the spleen. Finally,
spleen cells were stimulated in vitro for 4.5h with PMA and ionomycin. Culture

supernatants were collected and TNF was measured using an ELISA.

Resullts:
The FXR receptor agonist 6-KCDCA has been shown before to interfere with

chemically induced intestinal inflammation, with improvement of colitis symptoms,
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inhibition of epithelial permeability, and reduced goblet cell loss (Gadaleta RM, et
al. Gut 2011;60(4):463-72). MR-1, an antagonistic anti-CD40L antibody, was
effective in an experimental colitis model in SCID mice reconstituted with
syngeneic CD45RBhighCD4+ T cells (Liu Z, et al. J. Immunol 2000;164(11):6005-
11). In the present study, the dosing scheme of 6-ECDCA was identical to that
reported by Gadaleta et al. Indeed, also in the present study 6-ECDCA interfered
with the colitis disease process induced by DSS. MR-1, in contrast, was dosed
suboptimally (given only once, one day after colitis induction) to allow for
synergistic effects of the combination of CD40 pathway blockade and FXR receptor
activation. Lowering the dose and frequency of CD40 pathway blockade in the
clinic, lowers the risk of side effects and unwanted immune suppression. Results
from the present study show that the applied dosing scheme of MR-1, when given
alone, was not sufficient to interfere with the colitis disease process, but when
given in combination with FXR receptor agonist 6-ECDCA is able to interfere with

the colitis disease process.

As expected, DSS caused a drop in the body weight starting at day 7, 4 days after
the start of the DSS administration. This drop in body weight was least in group 5,
mice receiving both 6-ECDCA and MR-1 (Figure 8). Also, of the mice receiving
DSS, intestinal permeability was least impaired in the combination treatment
group (Figure 9). Colon shortening is a hallmark of inflammation. DSS causes
mainly inflammation, and thus shortening, of the colon. The length of the colon of
the mice receiving the combination DSS + 6-ECDCA + aCD40L is not significantly
different from the length of the colon of the mice which did not receive DSS (Figure
10). 6-KCDCA appeared to cause an increase in granulocytes in the spleen, an
effect which was reduced by combining 6-ECDCA with aCD40L (Figure 11). Figure
12 shows that spleen cells isolated from mice receiving both 6-KCDCA and aCD40L.
produced less TNF upon in vitro stimulation compared to spleen cells isolated from
mice from the other DSS-treated groups. (group 2-4) Altogether, whereas MR-1 did
not have an effect, combining MR-1 and 6-ECDCA had superior effects compared to
6-ECDCA alone in this mice colitis model on multiple outcome measures. Hence,
when FXR-receptor activation and anti-CD40 blockade are applied in autoimmune

disease of the gastrointestinal tract including the liver, the combination will allow
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to use a milder dosing scheme with lower concentrations of each agent used and a
lower dosing frequency. The combination of FXR receptor activation and CD40
blockade contributes to an improved safety profile and more effective inhibition of

inflammation.
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Table 1 Various patented TGR5 agonists (from Gioiello et al (2012) Expert
Opin. Ther. Patents. Vol 22: pp 1399-1414).
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Claims

1. A CD40 signalling inhibitor and a further compound for use in the
treatment of chronic inflammatory or autoimmune disease in an individual in need
thereof, wherein the further compound is a bile acid, a bile acid derivative, an
TGR5-receptor agonist, an FXR-receptor agonist or a combination thereof.

2. A CD40 signalling inhibitor and a further compound for use according to
claim 1, wherein said chronic inflammatory or autoimmune disease is a chronic
inflammatory or autoimmune disease of the liver, of the kidney, of the
gastrointestinal tract, of the cardiovascular system or the metabolic system.

3. A CD40 signalling inhibitor and a further compound for use according to
claim 1 or claim 2, wherein said chronic inflammatory or autoimmune disease of
the liver is, primary biliary cirrhosis (PBC), bile acid diarrhea (chronic diarrhea),
primary sclerosing cholangitis (PSC), autoimmune hepatitis, liver transplant
associated graft versus host disease, portal hypertension, non-alcoholic
steatohepatitis (NASH) or non-alcoholic fatty liver disease (NAFLD).

4. A CD40 signalling inhibitor and a further compound for use according to
claim 1 or claim 2, wherein said chronic inflammatory or autoimmune
gastrointestinal disease is a chronic inflammation of the pancreas, Crohn’s disease,
or ulcerative colitis.

5. A CD40 signalling inhibitor and a further compound for use according to
claim 1 or claim 2, wherein said chronic inflammatory cardiovascular disease is
atherosclerosis.

6. A CD40 signalling inhibitor and a further compound for use according to
claim 1 or claim 2, wherein said chronic inflammatory or autoimmune disease of
the metabolic system is obesity, insulin resistance, metabolic syndrome, type |
diabetes or type Il diabetes.

7. A CD40 signalling inhibitor and a further compound for use in the
prevention of cancer and/or fibrosis, wherein the further compound is a bile acid, a
bile acid derivative, an TGRb5-receptor agonist, an FXR-receptor agonist or a

combination thereof.
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8. A CD40 signalling inhibitor and a further compound for use according to
any one of claims 1-7, wherein said bile acid or bile acid derivative is an FXR
and/or TGR5 signalling activator (agonist).

9. A CD40 signalling inhibitor and a further compound for use according to
any one of claims 1-8, wherein said bile acid derivative comprises a
chenodeoxycholic acid derivative, preferably 6-alpha-ethyl chenodeoxycholic acid,
or a 23-substituted bile acid.

10. A CD40 signalling inhibitor and a further compound for use according to
any one of claims 1-9, wherein said bile acid is ursodeoxycholic acid or
chenodeoxycholic acid.

11. A CD40 signalling inhibitor and a further compound for use according to
any one of claims 1-10, wherein said CD40 signalling inhibitor comprises an
antibody that binds CD40, or a fragment or derivative thereof.

12. A CD40 signalling inhibitor and a further compound for use according to
claim 11, wherein said antibody that binds CD40, comprises the variable region of
antibody 5D12, ch5D12, PG102, CHIR-12.12, ASKP1240, or derivative thereof.

13. A method for the treatment of an individual suffering from a chronic
inflammation, said method comprising administering to the individual in need
thereof, an CD40 signalling inhibitor and a further compound, wherein the further
compound is a bile acid, a bile acid derivative, an TGR5-receptor agonist, an FXR-
receptor agonist or a combination thereof.

14. A kit comprising a CD40 signalling inhibitor and a further compound
wherein the further compound is a bile acid, a bile acid derivative, an TGR5-
receptor agonist, an FXR-receptor agonist or a combination thereof.

15. A kit according to claim 14, for use in the treatment of chronic inflammatory
or autoimmune disease in an individual in need thereof or for use in the prevention

of cancer and/or fibrosis in an individual in need thereof.
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