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METHODS OF TREATING GASTROINTESTINAL IMMUNE-RELATED

ADVERSE EVENTS IN IMMUNE ONCOLOGY TREATMENTS

RELATED APPLICATION

[0001] This application claims the benefit of U.S. Provisional Application No. 62/312,671

filed on March 24, 2016. The entire contents of the foregoing application are hereby

incorporated by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to methods of ameliorating gastrointestinal immune-

related adverse events (gi-irAEs) in subjects undergoing an immune oncology treatment.

Exemplary gi-irAEs include colitis and diarrhea and immune oncology treatment can include

single agent or combination treatments, such as anti-CTLA4 and/or anti-PD-1 antibodies.

BACKGROUND OF THE INVENTION

[0003] Immune oncology is a growing and promising field in the fight against cancer. By

turning a subject's immune system against a cancer, in part, by counteracting the immune-

suppressive tumor microenvironment, immune oncology provides efficacious treatments

without many of the negative side effects of systemic chemotherapy or radiotherapy. Despite

this, immune oncology can produce significant gi-irAEs, including colitis and diarrhea. For

example, 40%, or more, of subjects undergoing immune oncology treatment with anti-

CTLA4 and anti-PD- 1 antibodies may experience treatment interruption or treatment

discontinuation, thus abrogating much of the benefit of the immune oncology treatment.

Accordingly, a need exists for methods of reducing gi-irAEs, such as colitis and diarrhea, in

subjects undergoing an immune treatment, such as an immune oncology treatment.

SUMMARY OF THE INVENTION

[0004] The invention provides, inter alia, methods of reducing gi-irAEs, such as colitis and

diarrhea, in subjects undergoing an immune treatment, such as an immune oncology

treatment. The invention is based, at least in part, on Applicant' s discovery that a

polypeptide that inhibits MAdCAM- α4β7 integrin binding, such as an anti- 4 7 integrin

antibody, can advantageously reduce gi-irAEs in a subject undergoing an immune oncology

treatment. In contrast to other modalities for reducing gi-irAEs that have systemic effects,

such as corticosteroids or anti-Tumor Necrosis Factor (TNF) agents (such as infliximab,



adalimumab or etanercept), polypeptides that inhibit MAdCAM- α4β7 integrin binding can

reduce gi-irAEs with no significant reduction in efficacy of the immune therapy and with a

better safety profile.

[0005] As discussed further below, gi-irAEs are acute conditions that stand in contrast to

spontaneous and/or chronic autoimmune disease such as inflammatory bowel disease (IBD),

and are not known to be mediated by common mechanisms of action. Accordingly, it would

not necessarily be expected that a treatment for a spontaneous autoimmune IBD would work

for a gi-irAE. There is no animal model information for colitis induced by immune

treatments, such as by anti-CTLA4 and/or anti-PDl treatments. The effectiveness of

corticosteroids or infliximab in the management of gi-irAEs has not been confirmed in

randomized clinical trials. Although infliximab is registered as a treatment for IBD it also

has a broader therapeutic spectrum that includes rheumatoid arthritis, psoriatic arthritis,

plaque psoriasis, and ankylosing spondylitis.

[0006] Accordingly, in one aspect, the invention provides methods of treating a

gastrointestinal immune-related adverse event (gi-irAE) in a mammalian subject undergoing

an immune oncology treatment. These methods include the step of administering a

therapeutically effective amount of a polypeptide that inhibits MAdCAM- α4β7 integrin

binding to the subject. In certain embodiments, the methods can include the step of

administering the immune oncology treatment. Naturally, corresponding medical uses,

including second medical uses (e.g. , as medicaments) and targeted uses of a polypeptide that

inhibits MAdCAM- α4β7 integrin binding corresponding to the methods provided by the

invention are encompassed as well. Collectively, these methods, medicaments, and uses may

be referred to as "methods provided by the invention."

[0007] In some embodiments, the immune oncology treatment comprises treatment with a

modulator of one or more targets selected from: 4-1BB, B7H3, B7H4, CCR2, CD27, CD40,

CD40L, CD244, CSF1R, CTLA4, CXCR4, GITR, IDO, ICOS, KIRs (e.g. , KIR2DL1 or

KIR2DL3), NKG2A, NKG2D, OX40, RAF kinase, PD-1, PDL-1, PDL-2, TIM-3, VISTA, or

combinations thereof. In more particular embodiments, the treatment comprises a modulator

of a target that is a T-cell co-receptor, more particularly, an inhibiting receptor, and still more

particularly wherein the inhibiting receptor is CTLA4, PD-1, or CTLA4 and PD-1. In certain

embodiments, the immune oncology treatment does not comprise modulating CCR2, CTLA4,

RAF kinase, or PD-1 (alone or, e.g. , together with one or more of CTLA4, CCR2, and RAF

kinase).



[0008] In certain embodiments, the polypeptide that inhibits MAdCAM- α4β7 integrin

binding is an anti- 4 7 integrin antibody, such as an anti- 4 7 integrin antibody that

competes with vedolizumab for binding α4β7 integrin, more particularly, where the antibody

has the epitopic specificity of vedolizumab, more particularly where the antibody comprises

the complementarity determining regions (CDRs) of vedolizumab, still more particularly

where the antibody is vedolizumab. In more particular embodiments, the anti- 4 7 integrin

antibody is administered at a dose of between about: 1.25 to 8.0 mg/kg. In certain particular

embodiments, the anti- 4 7 integrin antibody is administered at a dose of between about:

1.25 to 4.25 mg/kg, 1.75 to 3.75 mg/kg, 2.25 to 3.25 mg/kg, e.g., about 2.86 mg/kg, e.g.,

about 2.8 mg/kg or about 2.9 mg/kg. In other particular embodiments the anti- 4 7 integrin

antibody is administered at a dose of between about: 5.0 to 8.0 mg/kg, 5.5 to 7.5 mg/kg, 6.0

to 7.0 mg/kg, e.g., about 6.43 mg/kg, e.g., about 6.4 mg/kg or about 6.5 mg/kg . In certain

embodiments, the anti- 4 7 integrin antibody is administered at a unit dose of about: 108,

150, 165, 200, 216, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750 mg, or more, to a

human subject. The anti- 4 7 integrin antibody can be administered at any of the foregoing

doses on a variety of schedules, such as once every 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12

weeks, or more, for, e.g., 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more administrations, e.g., including

use without a predetermined end point. In certain embodiments with multiple

administrations, the administrations may be at the same doses, or different doses, e.g.,

escalated, for example, with a first dose unit dose of 200 mg, with subsequent doses of 450

mg. In some embodiments, the anti- 4 7 integrin antibody is administered to achieve a

serum concentration (e.g., a serum trough concentration) of about: 10 µg/ml, or more, e.g.,

about: 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 93, or 100

µg/ml, e.g., for a period of at least 20 weeks. In particular embodiments, the anti- 4 7

integrin antibody is administered to achieve a serum trough concentration above 15 µg/ml for

at least 20 weeks.

[0009] In certain embodiments, the polypeptide that inhibits MAdCAM- α4β7 integrin

binding is administered at least once before the immune oncology treatment.

[0010] In some particular embodiments, the polypeptide that inhibits MAdCAM- α4β7

integrin binding is administered at least four times, where the second dose is administered

about two weeks after the first administration, the third dose is administered about four weeks

after the first administration, and the fourth dose is administered about 12 weeks after the first

administration.



[0011] In certain embodiments, the polypeptide that inhibits MAdCAM- α4β7 integrin

binding is administered as primary prophylaxis to a patient to be treated with immunotherapy,

e.g., an immune oncology treatment, before emergence of one or more symptoms of gi-irAEs.

In other embodiments, the polypeptide that inhibits MAdCAM- α4β7 integrin binding is

administered in a treatment setting, in response to one or more symptoms of gi-irAEs after

immune oncology treatment.

[0012] In some embodiments, the subject is undergoing treatment with (or, in certain

particular embodiments, is administered) an anti-PD-1 antibody, such as an anti-PD-1

antibody that competes with nivolumab for binding PD-1, or more particularly, where the

antibody has the epitopic specificity of nivolumab, or more particularly where the antibody

comprises the complementarity determining regions (CDRs) of nivolumab, or still more

particularly where the antibody is nivolumab. In certain embodiments, the anti-PD-1

antibody treatment is at a dose of about: 0.5-6.0 mg/kg. In particular embodiments, the dose

is between about: 0.5 to 2.0 mg/kg, 0.5 to 1.5 mg/kg, 0.75 to 1.25 mg/kg, e.g., about 1.0

mg/kg. In other particular embodiments, the dose is between about: 1.5 to 6.0 mg/kg, 2.0 to

5.0 mg/kg, 2.0 to 4.0 mg/kg, 2.5 to 3.5 mg/kg, e.g., about 3.0 mg/kg. In another embodiment,

the anti-PD-1 antibody treatment is a flat dose, e.g., about 200 mg, 220 mg, 240 mg, 250 mg,

260 mg, or 280 mg. The anti-PD-1 antibody can be administered at any of the foregoing

doses on a variety of schedules, such as once every 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12

weeks, or more, for, e.g., 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 administrations, or more, e.g., including

use without a predetermined end point. In particular embodiments, the anti-PD-1 antibody is

administered at a dose of about 1 mg/kg once every two weeks or once every three weeks. In

particular embodiments, the anti-PD-1 antibody is administered at a dose of about 3 mg/kg

once every two weeks.

[0013] In certain embodiments, the subject is undergoing treatment with (or, in certain

particular embodiments, is administered) an anti- CTLA4 antibody, such as an anti-CTLA4

antibody that competes with ipilimumab for binding CTLA4, or more particularly, an

antibody that has the epitopic specificity of ipilimumab, still more particularly where the

antibody comprises the complementarity determining regions (CDRs) of ipilimumab, and still

more particularly where the antibody is ipilimumab. In particular embodiments, the anti-

CTLA4 antibody is administered at a dose of about: 1.5 to 10.0 mg/kg (e.g., up to about 10

mg/kg), 2.0 to 5.0 mg/kg, 2.0 to 4.0 mg/kg, 2.5 to 3.5 mg/kg, or about 3.0 mg/kg. The anti-

CTLA4 antibody can be administered at any of the foregoing doses on a variety of schedules,

such as once every 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 weeks, or more, for, e.g., 1, 2, 3, 4, 5,



6, 7, 8, 9, 10 administrations, or more, e.g., use without a predetermined end point. In

particular embodiments, the anti-CTLA4 antibody is administered at a dose of about 1 mg/kg

once every three weeks, once every six weeks, or once every 12 weeks.

[0014] In particular embodiments, the subject being treated by the methods provided by the

invention is a human, such as an adult human.

[0015] In certain embodiments, the subject being treated by the methods provided by the

invention has a cancer selected from: melanoma (including unresectable or metastatic

melanoma), non-small cell lung cancer (both squamous and non-squamous), renal cell

carcinoma, head and neck cancer, bladder cancer, small cell lung cancer, colorectal cancer

(including metastatic), prostate cancer (including metastatic hormone-refractory prostate

cancer), Hodgkin lymphoma, non-Hodgkin lymphoma, and myeloma. In some embodiments,

the subject being treated by the methods provided by the invention has a cancer selected

from: melanoma (including unresectable or metastatic melanoma), non-small cell lung cancer

(both squamous and non-squamous), renal cell carcinoma, head and neck cancer, bladder

cancer, small cell lung cancer, prostate cancer (including metastatic hormone-refractory

prostate cancer), Hodgkin lymphoma, non-Hodgkin lymphoma, and myeloma. In more

particular embodiments, the subject has melanoma or non-small cell lung cancer. In certain

particular embodiments, the subject has melanoma, including unresectable or metastatic

melanoma. In other particular embodiments, the subject has non-small cell lung cancer,

including both squamous and non-squamous non-small cell lung cancer.

[0016] In some embodiments, following at least one administration of the polypeptide that

inhibits MAdCAM- α4β7 integrin binding, the subject is undergoing treatment with a PD-1

antagonist, such as an anti-PD-1 antibody, which is administered every two weeks, e.g., at a

dose of about 3 mg/kg. In other embodiments, following at least one administration of the

polypeptide that inhibits MAdCAM- α4β7 integrin binding, the subject is undergoing

treatment with a CTLA4 antagonist, such as an anti-CTLA4 antibody, and is administered

every three weeks, e.g., at a dose of about 3 mg/kg, concurrently with a PD-1 antagonist, e.g.,

at a dose of about 1 mg/kg. In still other embodiments, the subject is undergoing treatment

with a CTLA4 antagonist, such as an anti-CTLA4 antibody, which is administered every

three weeks, e.g., at a dose of about 3 mg/kg, concurrently with a PD-1 antagonist (such as an

anti-PD-1 antibody, e.g., at a dose of about 1 mg/kg), where, following four administrations

of the CTLA4 antagonist, no further CTLA4 antagonist is administered and the PD-1

antagonist, such as an anti-PD-1 antibody, is administered every two weeks (e.g., at a dose of

about 3 mg/kg). In other particular embodiments, an anti-PD-1 antibody and an anti-CTLA4



antibody are both administered at a dose of about 1 mg/kg once every three weeks. In some

particular embodiments, the anti-PD-1 antibody is administered at a dose of about 1 mg/kg

once every two weeks and the anti-CTLA4 antibody is administered at a dose of about 1

mg/kg once every six weeks. In other particular embodiments, the anti-PD-1 antibody is

administered at a dose of about 3 mg/kg once every two weeks and the anti-CTLA4 antibody

is administered at a dose of about 1 mg/kg once every 12 weeks. In still other particular

embodiments, the anti-PD-1 antibody is administered at a dose of about 3 mg/kg once every

two weeks and the anti-CTLA4 antibody is administered at a dose of about 1 mg/kg once

every six weeks. In any of the embodiments described herein, an anti-CTLA4 antibody, such

as ipilimumab, can be administered at an adjuvant dose, e.g. , about lOmg/kg, e.g. , every three

weeks, e.g. , for four doses. In any of the embodiments described herein, an anti-PD-1

antibody, an anti-CTLA4 antibody, or both an anti-PD-1 antibody and an anti-CTLA4

antibody may be administered on the same day as the polypeptide that inhibits MAdCAM-

α4β7 integrin binding is administered.

[0017] In certain embodiments a subject receiving a polypeptide that inhibits MAdCAM-

α4β7 integrin binding, relative to a suitable control undergoing an immune oncology

treatment but not the polypeptide that inhibits MAdCAM- α4β7 integrin binding, exhibits one

or more of: increased compliance (e.g. , reduced incidence of treatment interruption,

discontinuation, or dose reduction; higher rate of treatment completion, longer treatment

duration); such as at least: 5, 10, 15, 20, 25, 30, 35, 40, 45, 50%, or more, increased

compliance; no significant reduction of efficacy of the immune oncology treatment (e.g. , less

than 30, 25, 20, 15, 10, or 5% reduction in efficacy; or in some embodiments, increased

efficacy, like 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, or 100%, or more, increase in efficacy);

reduced grade of gi-irAE (e.g. , a reduced average grade of at least 1, 2, 3, 4 or 5 grades, or

reduced frequencies of a given grade, where grades are determined by NCI CTCAE 4.03),

reduced duration of gi-irAE (e.g. at least: 5, 10, 15, 20, 25, 30, 35, 40, 45, or 50% reduced

duration, e.g., reduced by 1, 2, 3, 4, 5, or 6 weeks; 1, 2, 3, 4, 5, or 6 months, or longer),

delayed onset of gi-irAE (delayed by 1, 2, 3, 4, 5, or 6 weeks; 1, 2, 3, 4, 5, or 6 months, or

longer), reducing or eliminating the use of: corticosteroids (oral or systemic), antibiotics (oral

or parenteral), non-corticosteroid immunosuppressive medication (e.g. anti-TNF-a agents),

lower endoscopy, hospitalizations, or a combination thereof; (e.g. at least: 5, 10, 15, 20, 25,

30, 35, 40, 45, 50, 60, 70, 80, 90, 95, or 99% reduced); or a combination thereof.

[0018] In a related aspect, the invention also provides kits useful for performing any of the

methods provided by the invention, e.g., comprising containers containing an effective



amount of a polypeptide that inhibits MAdCAM- α4β7 integrin binding along with

instructions for using the polypeptide to treat or prevent a gi-irAE (e.g., in a cancer subject,

.g., a subject undergoing an immune oncology treatment). In some embodiments, the kits

may further comprise the components of an immune oncology treatment described herein,

such as, for example, an anti-PD-1 antibody and/or an anti-CTLA4 antibody.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIGURE 1 is a graphic depiction of a dosing schedule of a treatment consonant with

the methods provided by the invention. Depicted are administrations of an anti- 4 7

antibody (vedolizumab) together with an anti-CTLA4 antibody (ipilimumab) anti-PD- 1

antibody (nivolumab) combination treatment.

[0020] FIGURE 2 is a graphic depiction of an alternative dosing schedule of a treatment

consonant with the methods provided by the invention. Depicted are administration of an

anti- 4 7 antibody (vedolizumab) together with an anti-CTLA4 antibody (ipilimumab) anti-

PD- 1 antibody (nivolumab) combination treatment.

DETAILED DESCRIPTION

[0021] The invention provides, inter alia, treatments for gastrointestinal immune-related

adverse events (gi-irAE), such as colitis and diarrhea, in a mammalian subject undergoing an

immune oncology treatment, such as a treatment with a PD-1 antagonist, a CTLA4

antagonist, or both a PD-1 antagonist and a CTLA4 antagonist. These treatments encompass

administering a therapeutically effective amount of a polypeptide that inhibits MAdCAM-

α4β7 integrin binding to the subject. "Treatment" refers to both therapeutic treatment, i.e. for

those already with gi-irAE, as well as preventative treatment, when a polypeptide that inhibits

MAdCAM- α4β7 integrin binding is administered to the subject before the emergence of a gi-

irAE. Both therapeutic and preventative treatments can result in gi-irAE "prevention," which

refers to a treatment that results in the absence or reduction in the severity of an adverse

event. In a population of subjects, when treatment typically results in a certain percentage of

adverse events, or a certain percentage of adverse events that are severe, but a treatment

administered for prevention purposes instead results in a lower percentage of adverse events

(i.e., a lower or reduced risk of adverse events) or a lower percentage of adverse events that

are severe (i.e., a lower or reduced risk that the adverse event is severe) the population

includes subjects for which a gi-irAE is prevented.



[0022] An "immune-related adverse event" (irAE) is an undesirable disorder induced, or

exacerbated, by the on-target effect of an immune treatment, such as an immune oncology

treatment. Exemplary irAEs include colitis, diarrhea, dermatitis, hepatitis, endocrinopathies,

uveitis, nephritis, and combinations thereof. IrAEs can be severe, resulting in treatment

delays, interruptions or discontinuations. In particular embodiments, an immune-related

adverse event is a "gastrointestinal immune -related adverse event" (gi-irAE), which is an

irAE of the gastrointestinal system, i.e., an undesirable acute disorder of gastrointestinal

system induced, or exacerbated, by the on-target effect of an immune treatment, such as an

immune oncology treatment. Thus, a gi-irAE is contrasted to a gastrointestinal disorder

caused by an infectious agent (e.g., virus, bacteria, fungus, or protist), or a spontaneous

and/or chronic autoimmune disease, e.g., inflammatory bowel disease, such as ulcerative

colitis or Crohn's disease. Particular gi-irAEs include colitis, ileitis and diarrhea. In some

embodiments, an existing infectious agent or spontaneous autoimmune disease or IBD, e.g.,

ulcerative colitis or Crohn's disease will be significantly exacerbated by an immune oncology

treatment and, in these embodiments, are gi-irAEs. In certain particular embodiments, a gi-

irAE is induced by an immune oncology treatment, such as the combination of a PD-1

antagonist and a CTLA4 antagonist.

[0023] "Immune treatment(s)" are therapeutic interventions that activate the immune system

to ameliorate a condition, e.g., with one or more biologies (including antibodies, therapeutic

proteins, or cells, such as modified cells, e.g., chimeric antigen receptor (CAR)-T cells), one

or more small molecules, or a combination thereof. Immune treatments include agonizing

immune system activators (positive regulators of the immune system), antagonizing immune

system suppressors (e.g., checkpoint inhibitors), or agonizing immune system activators and

antagonizing immune system suppressors. An "immune oncology treatment" is an anti

cancer immune treatment that activates the immune system, e.g., to counteract the immune-

suppressive tumor microenvironment that can lead to tumors evading the immune system.

Exemplary immune oncology treatments include treatment with: a PD- 1 (OMIM 600244,

human genelD 5133, Homologene 3681) antagonist, such as an anti-PD-1 antibody; a

CTLA4 (OMIM 123890; human genelD 1493, Homologene 3820) antagonist, such as an

anti-CTLA4 antibody; or both a PD-1 antagonist and a CTLA4 antagonist. Other immune

oncology treatments include CCR2 antagonists (e.g., anti-CCR2 antibodies, such as

plozalizumab and related antibodies), pan-RAF kinase inhibitors (i.e., a kinase inhibitor that

inhibits more than just the BRAF (wt) and/or BRAFV600 isoforms, see e.g., WO

2009/006389, WO 2015/148828, WO 2010/064722; e.g., MLN2480, CAS 1096708-71-2,



which can be administered at a dose of about 300 to about 600 mg, weekly), and

combinations thereof, including combinations with PD-1 antagonists and/or CTLA4

antagonists. In certain embodiments, immune oncology treatments can be combined with

other anti-cancer treatments, such as surgery, chemotherapy, and radiation.

[0024] A "polypeptide that inhibits MAdCAM- α4β7 integrin binding" inhibits the

interaction between α4β7 integrin and MAdCAM (OMIM102670; human GenelD 8174).

These polypeptides include antibodies that bind an integrin protein complex comprising an

a4 integrin (OMIM 192975, human GenelD 3676, Homologene 37364), a β7 integrin

(OMIM 147559; human GenelD 3695, Homologene 20247), or an α4β7 integrin complex.

Administering a polypeptide that inhibits MAdCAM- α4β7 integrin binding to inhibit α4β7

integrin activity is '¾η -α4β7 integrin therapy." In certain particular embodiments, a

polypeptide that inhibits MAdCAM- α4β7 integrin binding is an anti-o^7 integrin antibody,

such as an antibody that will only bind a4 or β7 in the presence of the other, such as

vedolizumab or a related antibody, or an antigen-binding fragment thereof. In other

embodiments, the anti-o^7 integrin antibody is AMG181 (specific for α4β7, see, e.g., U.S.

Patent No. 8444981), etrolizumab ^-specific, CAS 1044758-60-2, KEGG D09901,

PubChem 124490613; see, e.g., U.S. Patent No. 7528236), natalizumab (a4-specific,

TYSABRI®, CAS 189261-10-7, KEGG D06886, PubChem 49661786; see, e.g., U.S. Patent

No. 5840299), a related antibody of any of the foregoing, an antigen-binding fragment of any

of the foregoing, or a combination thereof. Treatment methods using anti-o^7 integrin

antibodies are described in publication nos. U.S. 2005/0095238, WO2012151248 and WO

2012/151247.

[0025] Other polypeptides that inhibit MAdCAM- α4β7 integrin binding and can be used

consonant with the invention include: anti-MAdCAM antibodies (see, e.g., U.S. Patent No.

8,277,808, PF-00547659 or antibodies described in WO2005/067620); soluble integrin

subunits (e.g., complexes comprising a4 and/or β7, which lack a transmembrane domain or

lack a transmembrane and intracellular domains) such as soluble a4 integrin, soluble β7

integrin, or soluble α4β7 integrin complex, including fusion proteins, such as Fc fusions,

comprising soluble integrin subunits; and soluble MAdCAM (e.g., lacking a transmembrane

domain or lacking a transmembrane and intracellular domains), including fusion proteins

comprising MAdCAM, such as MAdCAM-Fc chimera, as described in, for example, U.S.

Patent No. 7,803,904.

[0026] The methods provided by the invention, in certain embodiments, entail using

antibodies. "Antibody" refers to an immunoglobulin or a part thereof, and encompasses any



polypeptide comprising an antigen-binding site regardless of the source, species of origin,

method of production, and characteristics. As a non-limiting example, the term "antibody"

includes human, orangutan, mouse, rat, rabbit, goat, sheep, and chicken antibodies. The term

includes but is not limited to polyclonal, monoclonal, monospecific, polyspecific,

non-specific, humanized, camelized, single-chain, chimeric, synthetic, recombinant, hybrid,

mutated, and CDR-grafted antibodies. For the purposes of the present invention, it also

includes, unless otherwise stated, antibody fragments such as Fab, F(ab')2, Fv, scFv, Fd, dAb,

VHH (also referred to as nanobodies), and other antibody fragments that retain the

antigen-binding function. The term "antigen-binding domain" refers to the part of an

antibody that comprises the area specifically binding to or complementary to a part or all of an

antigen. Where an antigen is large, an antibody may only bind to a particular part of the

antigen. The "epitope" or "antigenic determinant" is a portion of an antigen molecule that is

responsible for specific interactions with the antigen-binding domain of an antibody. An

antigen-binding domain may be provided by one or more antibody variable domains (e.g., a

so-called Fd antibody fragment consisting of a VH domain). An antigen-binding domain can

comprise an antibody light chain variable region (VL) and an antibody heavy chain variable

region (VH). Antibody variable regions comprise complementary determining regions

(CDRs), which together determine the specificity of the antibody. Antibodies from camels

and llamas (Camelidae, camelids) include a unique kind of antibody, which is formed by

heavy chains only and is devoid of light chains. The antigen-binding site of such antibodies is

one single domain, referred to as VHH. Antibodies raised, or engineered, to have this

topology have been termed "camelized antibodies" or "nanobodies". See, e.g., U.S. Patent

Nos. 5,800,988 and 6,005,079 and International Application Publication Nos. WO 94/04678

and WO 94/25591, which are incorporated by reference. In particular embodiments,

antibodies for use in the methods provided by the invention are human, humanized, or

chimeric. Antibodies for use in the methods provided by the invention can use different

framework regions in different embodiments, including human: IgGl, IgG2, IgG3, or IgG4,

including chimera thereof.

[0027] In some embodiments, particular antibodies discussed in the application-or related

antibodies—are used in the methods provided by the invention. An antibody that is a "related

antibody" (which encompasses a "related antigen-binding fragment") of a reference antibody

encompasses antibodies (and antigen-binding fragments thereof) that: compete with the

reference antibody for binding the target antigen (e.g., in some embodiments, competition for

the same, overlapping, or adjacent epitopes), have the epitopic specificity of the reference



antibody, comprise the complementarity determining regions (CDRs) of the reference

antibody (in some embodiments, there may be up to 1, 2, 3, 4, or 5 conservative amino acid

substitutions in the whole of the CDRs, or up to 1 or 2 conservative substitutions in each

CDR), or comprise the variable heavy and variable light domains of the reference antibody (or

may have at least 80, 85, 90, 95, 96, 97, 98, 99%, or more amino acid identity to the variable

domains, where any amino acid changes are in the framework region and may be conservative

or non-conservative). In some embodiments, conservative substitutions are determined by

BLASTp's default parameters, while, in other embodiments, conservative mutations are

within class substitutions, where the classes are aliphatic (glycine, alanine, valine, leucine,

isoleucine), hydroxyl or sulphur/selenium-containing (serine, cysteine, selenocysteine,

threonine, methionine), cyclic (proline), armotaic (phenylalanine, tyrosine, tryptophan), basic

(histidine, lysine, arginine), and acidic and amides (aspartate, glutamate, asparagine,

glutamine). Those of skill in this art recognize that, in general, single amino acid substitutions

in non-essential regions of a polypeptide do not substantially alter biological activity (see,

e.g., Watson et al. (1987) Molecular Biology of the Gene, The Benjamin/Cummings Pub. Co.,

p. 224 (4th Ed.)). In addition, substitutions of structurally or functionally similar amino acids

are less likely to disrupt biological activity. Thus, for example, a vedolizumab related

antibody, in different embodiments may, for example, compete with vedolizumab for binding

α4β7 integrin, have the epitopic specificity of vedolizumab, comprise the complementarity

determining regions (CDRs) of vedolizumab, or comprise the variable heavy and variable

light domains of vedolizumab.

[0028] In some embodiments of the methods provided by the invention, an antibody can be

replaced with an antigen-binding molecule based on a scaffold other than an immunoglobulin.

For example, non-immunoglobulin scaffolds known in the art include small modular

immunopharmaceuticals (see, e.g., U.S. Patent Application Publication Nos. 20080181892

and 20080227958), tetranectins, fibronectin domains (e.g., AdNectins, see U.S. Patent

Application Publication No. 2007/0082365, published April 12, 2007), protein A, lipocalins

(see, e.g., U.S. Patent No. 7,118,915), ankyrin repeats, and thioredoxin. Molecules based on

non-immunoglobulin scaffolds are generally produced by in vitro selection of libraries by

phage display (see, e.g., Hoogenboom, Method Mol. Biol. 178:1-37 (2002)), ribosome display

(see, e.g., Hanes et al., FEBS Lett. 450:105-110 (1999) and He and Taussig, . Immunol.

Methods 297:73-82 (2005)), or other techniques known in the art (see also Binz et al., Nat.

Biotech. 23:1257-68 (2005); Rothe et al., FASEB J. 20:1599-1610 (2006); and U.S. Patent

Nos. 7,270,950; 6,518,018; and 6,281,344) to identify high-affinity binding sequences.



IMMUNE ONCOLOGY TREATMENTS

[0029] In certain embodiments, an immune oncology treatment includes treatment with: a

PD-1 antagonist, such as an anti-PD-1 antibody, such as nivolumab or pembrolizumab; a

CTLA4 antagonist, such as an anti-CTLA4 antibody, such as ipilimumab or tremilimumab;

or both a PD-1 antagonist and a CTLA4 antagonist. Other immune oncology treatments

include CCR2 (human GenelD 729230) antagonists (e.g. , anti-CCR2 antibodies), pan-RAF

kinase inhibitors (e.g . , MLN2480, CAS 1096708-71-2), and combinations thereof, including

combinations with PD-1 antagonists and/or CTLA4 antagonists. In certain embodiments,

immune oncology treatments can be combined with other anti-cancer treatments, such as

surgery, chemotherapy, and radiation.

[0030] In certain embodiments, immune oncology treatments can include modulating T-cell

co-receptors. In some embodiments, this encompasses agonizing one or more activating

receptors or immune modulators including soluble mediators (e.g., CD28, 41BB, OX40,

CD27, GITR, CD137, HVEM or a combination thereof), antagonizing one or more inhibiting

receptors or immune modulators including soluble mediators (e.g. , CTLA4, BTLA-4, PD-1,

PDL-1, PDL-2, IDO, LAG3, ICOS, VISTA, TIM3, CSF-1R or a combination thereof), or a

combination thereof, e.g. , agonizing one or more activating receptors and antagonizing one or

more inhibiting receptors. In some embodiments, immune oncology treatments include

modulating: target classes such as: B7 and CD28-related (e.g . , PDL-1, B7H3, B7H4, PD-1,

CTLA4, or a combination thereof), TNF/TNFR-related (e.g. , VISTA, CD40, CD40L, 4-1BB,

OX40, CD27, GITR, or a combination thereof), suppressor myeloid (e.g. , CSF1R), soluble

mediators (e.g. , IDO, CXCR4, or a combination thereof), NK cells (e.g. , KIR's, NKG2A/D,

CD244, or a combination thereof), Ig super family (e.g. , LAG3, TIM3, or a combination

thereof), and combinations of the foregoing. Thus, in certain embodiments, an immune

oncology treatment includes providing one or more modulators of: 4-IBB (human GenelD

3604), B7H3 (human GenelD 80381), B7H4 (human GenelD 79679), CD27 (human GenelD

939), CD40 (human GenelD 958), CD40L (human GenelD 959), CD244 (human GenelD

51744), CSF1R (human GenelD 1436), CTLA4, CXCR4 (human GenelD 7852), GITR

(human GenelD 8784), IDO (human GenelD 3620), ICOS (human GenelD 29851), KIR's

(KIR2DL1 human GenelD 3802, KIR2DL3 human GenelD 3804), NKG2A (human GenelD

3821), NKG2D (human GenelD 22914), OX40 (human GenelD 7293), PD-1, PDL-1 (human

GenelD 29126), PD-L2 (human GenelD 80380), TIM-3 (human GenelD 84868), VISTA

(human GenelD 64115), or a combination thereof, e.g. , one or more modulators for a single

target or one or more modulators for two or more targets.



[0031] In some embodiments, an immune oncology treatment consonant with the present

invention, e.g., for which a polypeptide that inhibits MAdCAM-a4p7 integrin binding is

indicated, can include immune oncology treatments which agonize immune activation, such

as an OX40 agonist, a CD27 agonist, a GITR agonist, a 4- IBB agonist, or a CD40 agonist,

and those which antagonize one or more negative checkpoints, such as a PD-1 or PD-L1

antagonist, an ICOS antagonist, a LAG3 antagonist, an IDOl antagonist, or a TIM3

antagonist, or a combination of any of the foregoing, such as a GITR agonist with a PD1

antagonist. Such molecules can be large, such as antibodies or antibody-related agents, e.g.,

for the cell surface receptors, such as OX40 (CD134), CD27, CD40, or small, for the

intracellular or enzyme targets, such as IDOl.

[0032] In certain embodiments, an immune oncology treatment consonant with the present

invention, e.g., for which a polypeptide that inhibits MAdCAM- α4β7 integrin binding is

indicated, is selected from: a combination of a CTLA4 antagonist (such as ipilimumab) with:

a PD-1 antagonist (e.g., nivolumab), an OX40 agonist (MEDI6469 antibody, see Powderly et

al., J. Clin. Oncol. 33, 2015 (suppl; abstr TPS3091), Eggermont and Robert, Nat. Rev. Clin.

Oncol. 11:181-2 (2014), ), a CD27 agonist (e.g., varlilumab, CELLDEX Therapeutics, see,

e.g., Ramakrishna et al., J. Immunother. Cancer 3:27(2015), U.S. Patent No. 9169325), a

KIR antagonist (e.g., lirilumab, see e.g. CAS: 1000676-41-4, KEGG: D10444, PubChem:

172232537), or an IDO antagonist (e.g., INCB024360 (epacadostat), see, e.g., PubChem

914471-09-3); a combination of a PD-1 antagonist (e.g., nivolumab) with: a CTLA4

antagonist (e.g., ipilimumab), or a 41BB agonist (e.g., PF05082566); or a combination of the

foregoing.

[0033] In certain embodiments, the polypeptide that inhibits MAdCAM- α4β7 integrin

binding, e.g., an antibody that comprises the CDRs of vedolizumab, is administered as

primary prophylaxis to a patient to be treated with an immune oncology treatment, before

emergence of one or more symptoms of gi-irAEs. In other embodiments, the polypeptide that

inhibits MAdCAM- α4β7 integrin binding, e.g., an antibody that comprises the CDRs of

vedolizumab, is administered in a treatment setting, in response to one or more symptoms of

gi-irAEs after or during immune oncology treatment. The decision of whether to use the

polypeptide that inhibits MAdCAM- α4β7 integrin binding, e.g., an antibody that comprises

the CDRs of vedolizumab, for prophylaxis or treatment can result from the behavior of the

immune oncology treatment alone. For example, if an immune oncology treatment causes gi-

irAEs in fewer than 30% of patients, then the polypeptide that inhibits MAdCAM- α4β7

integrin binding, e.g., an antibody that comprises the CDRs of vedolizumab, is administered



in a treatment setting. If an immune oncology treatment causes gi-irAEs in 30% to 50% of

patients, then the polypeptide that inhibits MAdCAM- α4β7 integrin binding, e.g., an

antibody that comprises the CDRs of vedolizumab, is administered in either a prophylaxis

setting or a treatment setting. If an immune oncology treatment causes gi-irAEs in more than

50% of patients, then the polypeptide that inhibits MAdCAM- α4β7 integrin binding, e.g., an

antibody that comprises the CDRs of vedolizumab, is administered in a prophylaxis setting.

[0034] Examples of immune oncology treatments for which the polypeptide that inhibits

MAdCAM- α4β7 integrin binding, e.g., an antibody that comprises the CDRs of

vedolizumab, may be administered in a prophylaxis setting, or optionally a treatment setting,

are immune oncology treatments which include a CTLA4 antagonist, such as an anti-CTLA4

antibody, such as ipilimumab or tremilimumab. For example, a combination of a CTLA4

antagonist and a PD1 antagonist, e.g., in melanoma, no -small cell lung cancer or head and

neck cancer; a combination of a CTLA4 antagonist, such as tremelimumab, and an OX40

agonist, such as MEDI6469 antibody, e.g., in solid tumor cancer, such as metastatic

colorectal cancer; a combination of a CTLA4 antagonist and a KIR antagonist, such as

lirilumab, e.g., in solid tumor cancer or lymphoma; a combination of a CTLA4 antagonist,

such as ipilimumab, and a CD27 agonist, such as varlilumab, e.g., in melanoma; a

combination of a CTLA4 antagonist, such as ipilimumab and an IDO antagonist, such as

INCB024360 (epacadostat), e.g., in melanoma; or a combination of a CTLA4 antagonist,

such as tremelimumab, and an epidermal growth factor receptor (EGFR) antagonist, such as

erlotinib or gefitinib, e.g., in EGFR mutated non-small cell lung cancer; may use the

polypeptide that inhibits MAdCAM- α4β7 integrin binding, e.g., an antibody that comprises

the CDRs of vedolizumab, is administered in a prophylaxis setting, or optionally a treatment

setting.

[0035] Examples of immune oncology treatments for which the polypeptide that inhibits

MAdCAM- α4β7 integrin binding, e.g., an antibody that comprises the CDRs of

vedolizumab, is administered in a treatment setting, are immune oncology treatments which

include a PD-1 antagonist, such as an anti-PD-1 antibody, such as nivolumab or

pembrolizumab. For example, a combination of a PD- 1 antagonist, such as nivolumab, and a

KIR antagonist, such as lirilumab, e.g., in solid tumor cancer, such as head and neck cancer

(e.g., HNSCC); a combination of a PD-1 antagonist, such as nivolumab, and a CD27 agonist,

such as varlilumab, e.g., in solid tumor cancer such as head and neck cancer, ovarian

carcinoma, colorectal cancer, renal cell carcinoma or glioblastoma; or a combination of a PD-

1 antagonist, such as pembrolizumab, and a 4- IBB agonist, such as PF-05082566



(utomilumab), e.g., in solid tumor cancer, such as renal cell carcinoma and small cell lung

cancer; may use the polypeptide that inhibits MAdCAM- α4β7 integrin binding, e.g., an

antibody that comprises the CDRs of vedolizumab, is administered in a treatment setting.

Additional examples of immune oncology treatments for which the polypeptide that inhibits

MAdCAM- α4β7 integrin binding, e.g., an antibody that comprises the CDRs of

vedolizumab, is administered in a treatment setting, are immune oncology treatments which

include agents, e.g., single agents, which target TIM3, 4-1BB, B7H3, B7H4, CCR2, CD27,

CD40, CD40L, CD244, CSF1R, CXCR4, GITR, IDO, ICOS, KIRs (e.g., KIR2DL1 or

KIR2DL3), NKG2A, NKG2D, OX40, RAF kinase, or VISTA. For example, a combination

of a PD-1 antagonist, such as nivolumab, and GITR activator, e.g., may be used in treatment

of ovarian cancer.

PD-1 ANTAGONISTS

[0036] Programmed Death 1 protein (PD-1) is recognized as an important player in immune

regulation and the maintenance of peripheral tolerance. PD-1 is moderately expressed on

naive T, B and NKT cells and up-regulated by T/B cell receptor signaling on lymphocytes,

monocytes and myeloid cells (Sharpe, A.H, et al. (2007) Nature Immunology; 8:239-245).

[0037] "PD-1 antagonist" means any chemical compound or biological molecule that

regulates (in particular embodiments, block or inhibit) the interaction with PD-1 and its

cognate ligands (e.g. PD-L1 and/or PD-L2) expressed on the surface of interacting cell types

such as T cells, cancer cells, macrophages and antigen presenting cells (APCs). Alternative

names or synonyms for PD-1 (human GenelD 29126) and its ligands include: PDCD1, PD1,

CD279 and SLEB2 for PD-1; PDCD1L1, PD-L1, B7H1, B7-4, CD274 and B7-H for PD-L1;

and PDCD1L2, PDL2, B7-DC, Btdc and CD273 for PD-L2. In any of the treatment methods,

medicaments and uses of the present invention in which a human subject is being treated, the

PD-1 antagonist inhibits or blocks binding of human PD-L1 to human PD-1, and preferably

inhibits or blocks binding of both human PD-L1 and PD-L2 to human PD-1. Human PD-1

amino acid sequences can be found in NCBI Locus No.: NP 005009. Human PD-L1 and PD-

L2 amino acid sequences can be found in NCBI Locus No.: NP_054862 and NP_079515,

respectively.

[0038] PD-1 antagonists useful in any of the treatment methods, medicaments and uses of the

present invention include a monoclonal antibody (mAb), or antigen binding fragment thereof,

which specifically binds to PD-1 or PD-L1, and preferably specifically binds to human PD-1

or human PD-L1. The mAb may be a human antibody, a humanized antibody or a chimeric



antibody, and may include a human constant region. In some embodiments the human

constant region is selected from the group consisting of IgGl, IgG2, IgG3 and IgG4 constant

regions, and in some embodiments, the human constant region is an IgGl or IgG4 constant

region. In some embodiments, the antigen binding fragment is selected from the group

consisting of Fab, Fab'-SH, F(ab')2, scFv and Fv fragments. Administering a PD-1 antagonist

to inhibit PD-1 activity is an "anti-PD-1 treatment."

[0039] Examples of mAbs that bind to human PD-1, and are useful in the treatment methods,

medicaments and uses of the present invention, are described in US7521051, US8779105,

US8008449, US8900587, US8952136, US8354509, US8735553, US9102728, US8993731,

US9102727, US9181342, US8927697, US8945561, US748802, US7322582, US7524498

and US9205148. Specific anti-human PD-1 mAbs useful as the PD-1 antagonist in the

treatment methods, medicaments and uses of the present invention include, but are not

limited to: pembrolizumab (formerly MK-3475 and lambrolizumab; see CAS: 1374853-91-4,

KEGG: D10574), marketed in the USA under the tradename KEYTRUDA®, a humanized

IgG4 mAb with the structure described in WHO Drug Information, Vol. 27, No. 2, pages

161-162 (2013) or a related antibody; nivolumab (formerly ONO-4538, MDX1106 or BMS-

936558; see CAS: 946414-94-4, KEGG: D10316, PubChem: 163312346), marketed in the

USA under the tradename OPDIVO®, a human IgG4 mAb with the structure described in

WHO Drug Information, Vol. 27, No. 1, pages 68-69 (2013), or a related antibody;

pidilizumab (also known as CT-011, hBAT or hBAT-1; see CAS: 1036730-42-3, PubChem:

172232483, KEGG: D10390) a human IgGl mAb with the structure described in WHO Drug

Information, Vol. 26, No. 4, page 434 (2012), or a related antibody; and the humanized

antibodies h409Al 1, h409A16 and h409A17, which are described in WO2008/156712, or

related antibodies; PDR-100; SHR-1210; REGN-2810; MEDI-0680; BGB-108; and PF-

06801591.

[0040] Examples of mAbs that bind to human PD-L1, and useful in the treatment methods,

medicaments and uses of the present invention, are described in WO2013/019906,

W020 10/077634, and US8383796. Specific anti-human PD-L1 mAbs useful as the PD-1

antagonist in the treatment methods, medicaments and uses of the present invention include,

but are not limited to atezolizumab (MPDL3280A), BMS-936559, durvalumab (MEDI4736),

avelumab (MSB0010718C) and an antibody which comprises the heavy chain and light chain

variable regions of SEQ ID NO:24 and SEQ ID NO:21, respectively, of WO2013/019906, or

comprise the CDRs of these variable domains.

[0041] Other PD- 1 antagonists useful in the any of the treatment methods, medicaments and



uses of the present invention include an immunoadhesin that specifically binds to PD- 1 or

PD-L1, and preferably specifically binds to human PD-1 or human PD-L1, e.g., a fusion

protein containing the extracellular or PD-1 binding portion of PD-L1 or PD-L2 fused to a

constant region such as an Fc region of an immunoglobulin molecule. Examples of

immunoadhesion molecules that specifically bind to PD-1 are described in WO20 10/027827

and WO201 1/066342. Specific fusion proteins useful as the PD-1 antagonist in the treatment

methods, medicaments and uses of the present invention include AMP-224 (also known as

B7- DCIg), which is a PD-L2-FC fusion protein and binds to human PD-1.

[0042] In some embodiments, the PD-1 antagonist is selected from nivolumab,

pembrolizumab, PDR-001, SHR-1210, AMP-224, REGN-2810, MEDI-0680, BGB-108, PF-

06801591, atezolizumab, durvalumab, and BMS-936559, and AMP-224.

[0043] In some embodiments, the PD-1 antagonist is selected from nivolumab,

pembrolizumab, PDR-001, SHR-1210, AMP-224, REGN-2810, MEDI-0680, BGB-108, and

PF-06801591, and AMP-224.

[0044] In some embodiments, the PD-1 antagonist is selected from pembrolizumab and

nivolumab.

[0045] In some embodiments, the PD-1 antagonist is nivolumab.

[0046] In some embodiments, the PD-1 antagonist is pembrolizumab.

[0047] In some embodiments, the PD-1 antagonist is selected from atezolizumab,

durvalumab, and BMS-936559.

[0048] In some embodiments of the treatment methods, medicaments and uses of the present

invention, the PD- 1 antagonist is a monoclonal antibody, or antigen binding fragment thereof,

which comprises an antigen binding fragment of nivolumab.

[0049] In some embodiments of the treatment methods, medicaments and uses of the present

invention, the PD- 1 antagonist is a monoclonal antibody, or antigen binding fragment thereof,

which comprises an antigen binding fragment of pembrolizumab.

[0050] In other embodiments of the treatment methods, medicaments and uses of the present

invention, the PD- 1 antagonist is a monoclonal antibody, or antigen binding fragment thereof,

which specifically binds to human PD-1 and comprises (a) a heavy chain variable region of

an antibody described herein or a variant thereof, and (b) a light chain variable region of an

antibody described herein or a variant thereof. In some embodiments, a variant of a heavy

chain variable region sequence is identical to the reference sequence except having up to

seventeen conservative amino acid substitutions in the framework region (i.e., outside of the

CDRs), and preferably has less than ten, nine, eight, seven, six or five conservative amino



acid substitutions in the framework region. In certain embodiments, a variant of a light chain

variable region sequence is identical to the reference sequence except having up to five

conservative amino acid substitutions in the framework region (i.e., outside of the CDRs),

and preferably has less than four, three, or two conservative amino acid substitutions in the

framework region.

CTLA4 ANTAGONISTS

[0051] Human CTLA4 (CYTOTOXIC T LYMPHOCYTE- ASSOCIATED 4, a.k.a. CD152)

is an immunoglobulin superfamily protein expressed on activated T cells. Human versions of

the CTLA4 gene were cloned in the late 1980' s and early 1990' s. Sequences and homologs

for CTLA4 are known and readily available. See, for example, OMIM 123890; human

genelD 1493, Homologene 3820 for reference sequences, which are incorporated by

reference. Soluble CTLA4 acts, at least in part, to block CD28-mediated T-cell activation,

thus inhibiting CTLA4 can, inter alia, de-repress T-cell activation and activate the immune

system, which, in turn, can then attack cancer cells. One way to inhibit CTLA4 is with anti-

CTLA4 antibodies or antigen binding fragments thereof. Use of CTLA4 antagonists for

inhibiting CTLA4 activity is an "anti-CTLA4 therapy." CTLA4 antagonists include anti-

CTLA4 antibodies.

[0052] In particular embodiments, an anti-CTLA4 antibody for use in the methods provided

by the invention is ipilimumab (sold under the trade name YERVOY ®, registered by

Bristol-Myers Squibb Company) or a related antibody or antigen-binding fragment thereof.

U.S. Patent Nos. 6,984,720 and 7,605,238 provide sequences for ipilimumab, and are

incorporated by reference. See also CAS 477202-00-9, PubChem 47206447, and Kegg

D04603.

[0053] Other antibodies for anti-CTLA4 treatment in the methods provided by the invention

include those described in: U.S. Patent Nos. 6,682,736 and 8,883,984 (Pfizer, Amgen;

describing tremelimumab/ ticilimumab) and related antibodies; U.S. Patent No. 7,034,121

(Genetics Institute) and related antibodies; US20030086930A1 and related antibodies; Patent

Application Publication No WO2006029219A2 and related antibodies; U.S. Patent No.

8,263,073 and related antibodies, which increase T cell response without inhibiting CTLA4

binding to B7 ligands; U.S. Patent No. 8,697,845 and related antibodies, which are specific to

the soluble form of CTLA4; US20140105914, which are humanized, and related antibodies;

WO2016015675 and related antibodies. The foregoing publications are incorporated by

reference for their description of anti-CTLA4 antibodies useful in the methods provided by



the invention, as well as combinations of the antibodies with each other and combination

regimens described in the publications.

[0054] U.S. Patent No. 9,084,776, which is incorporated by reference, describes combination

methods using anti-PD-1 antibodies in conjunction with CTLA4 antibodies for cancer

treatment that can be adapted for use consonant with the present invention, i.e., by

administering one or more polypeptides that inhibit MAdCAM-a4p7 integrin binding to

ameliorate gi-irAEs from the anti-PD-1 therapy/anti-CTLA4 therapy combination. The

combination methods using anti-CTLA4 antibodies with chemotherapeutic agents described

in U.S. Patent No. 8,685,394 may also be adapted for use in the present invention, e.g., by

administering one or more polypeptides that inhibit MAdCAM-a4p7 integrin binding to

ameliorate gi-irAEs from the anti-CTLA4 treatment combination, which may, optionally,

also be included with, for example, an anti-PD- 1 treatment. Also, the methods that combine

anti-CTLA4 antibodies with light- activated therapy described in U.S. Patent No. 8,226,946

can be adapted for use in the methods provided by the invention analogously, e.g., a light-

activated therapy can be combined with anti-CTLA4 treatment and/or anti-PD- 1 treatment,

and one or more polypeptides that inhibit MAdCAM-a4p7 integrin binding are provided to

ameliorate gi-irAEs. U.S. Patent Application Publication No. 20100330093 describes

combinations of various CTLA4 antibodies with thymosin peptides and these antibodies, and

related antibodies, can be used alone, or in combination with thymosin peptides consonant

with the invention. The combination anti-CTLA4 antibodies with anti-CD137 (agonist)

therapy in described in U.S. Patent No. 8,475,790 can also be enhanced by the methods

provided by the invention, e.g., by administering one or more polypeptides that inhibit

MAdCAM-a4p7 integrin binding to ameliorate gi-irAEs from the combination. Additional

anti-CTLA4 treatment combination therapies that may benefit from the methods provided by

the invention, e.g., by administering one or more polypeptides that inhibit MAdCAM-a4p7

integrin binding to ameliorate gi-irAEs, are described in: US20130156768A1 (describing

combination treatments with anti-CTLA4 treatment and BRAF inhibitors),

WO2013019620A2 (describing combinations treatments with anti-CTLA4 treatment, BRAF

inhibitors, and MEK inhibitors), US20150283234A1 (anti-CTLA4 treatment and anti-KIR

treatment combinations), US20140323533A1 (anti-CTLA4 in combination with tubulin

modulators), WO2015058048A1 (which describes combinations with VEGF antagonists),

US20150328311 (describing combinations with MEDI4736), WO2015125159A1 (describing

combinations with IL-2RP agonists, optionally with anti-PD-1 treatment).



[0055] The anti-CTLA4 treatment dosing schedules described in U.S. Patent No. 9,062,111

can be used in the methods provided by the invention and are incorporated by reference, as

are the methods described in U.S. Patent Application Publication No. 20150079100A1,

which reduce clearance of anti-CTLA4 antibodies from a subject.

POLYPEPTIDES THAT INHIBIT MADCAM- 4β 7 INTEGRIN BINDING

[0056] The cell surface molecule, "α4β7 integrin," or "α4β7," is a heterodimer of an c chain

(CD49D, ITGA4) and a β7 chain (ITGB7). Each chain can form a heterodimer with an

alternative integrin chain, to form α4βι or Εβ · Human a4 and a7 genes (GenBank (National

Center for Biotechnology Information, Bethesda, MD) RefSeq Accession numbers

NM_000885 and NM_000889, respectively) are expressed by B and T lymphocytes,

particularly memory CD4+ lymphocytes. Typical of many integrins, α4β7 can exist in either

a resting or activated state. Ligands for α4β7 integrin include vascular cell adhesion

molecule (VCAM), fibronectin, and mucosal addressin (MAdCAM (e.g., MAdCAM-1)).

The α4β7 integrin mediates lymphocyte trafficking to GI mucosa and gut-associated

lymphoid tissue (GALT) through adhesive interaction with mucosal addressin cell adhesion

molecule-1 (MAdCAM- 1), which is expressed on the endothelium of mesenteric lymph

nodes and GI mucosa.

[0057] As noted supra, a variety of polypeptides can inhibit MAdCAM- α4β7 integrin

binding, including: anti-o^7 antibodies, anti-MAdCAM antibodies, soluble integrin subunits

(including fusion proteins, such as Fc-fusions), and soluble MAdCAM (including fusion

proteins, such as Fc-fusions). Use of any of these polypeptides to inhibit MAdCAM- α4β7

integrin binding is an "anti-o^7 treatment."

Anti-a4fl7 Integrin Antibodies

[0058] Αη -α4β7 antibodies for use in the methods provided by the invention can, in certain

embodiments, bind to an epitope on the a4 chain (e.g., humanized MAb 21.6 (Bendig et al.,

U.S. Pat. No. 5,840,299), on the β7 chain (e.g., FIB504 or a humanized derivative (e.g., Fong

et al., U.S. Pat. No. 7,528,236)), or to a combinatorial epitope formed by the association of

the a4 chain with the β7 chain. In one aspect, the antibody is specific for the α4β7 integrin

complex, e.g., the antibody binds a combinatorial epitope on the α4β7 complex, but does not

bind an epitope on the a4 chain or the β7 chain unless the chains are in association with each

other. The association of a4 integrin with β7 integrin can create a combinatorial epitope for

example, by bringing into proximity residues present on both chains which together comprise



the epitope or by conformationally exposing on one chain, e.g., the a4 integrin chain or the

β7 integrin chain, an epitopic binding site that is inaccessible to antibody binding in the

absence of the proper integrin partner or in the absence of integrin activation. In another

aspect, the anti-o^7 antibody binds both the a4 integrin chain and the β 7 integrin chain,

and thus, is specific for the α4β7 integrin complex. Such antibodies, which are specific for

the α4β7 integrin complex, can bind α4β7 but not bind α4β1, and/or not bind ο¾β7, for

example. In another aspect, the anti-o^7 antibody binds to the same or substantially the

same epitope as the Act-1 antibody (Lazarovits, A. I. et al, J. Immunol, 133(A): 1857-1862

(1984), Schweighoffer et al, J. Immunol, 151(2): 717-729, 1993; Bednarczyk et al, J. Biol

Chem., 269(11): 8348-8354, 1994). Murine ACT-1 Hybridoma cell line, which produces the

murine Act- 1 monoclonal antibody, was deposited under the provisions of the Budapest

Treaty on Aug. 22, 2001, on behalf of Millennium Pharmaceuticals, Inc., 40 Landsdowne

Street, Cambridge, MA 02139, U.S.A., at the American Type Culture Collection, 10801

University Boulevard, Manassas, VA. 20110-2209, U.S.A., under Accession No. PTA-3663.

In another aspect, the anti-o^7 antibody is a human antibody or an α4β7 binding protein

using the CDRs provided in U.S. Patent Application Publication No. 2010/0254975.

[0059] In one aspect, the anti-o^7 antibody inhibits binding of α4β7 to one or more of its

ligands (e.g. the mucosal addressin, e.g., MAdCAM (e.g., MAdCAM-1), fibronectin, and/or

vascular addressin (VCAM)). Primate MAdCAMs are described in the PCT publication WO

96/24673, the entire teachings of which are incorporated herein by this reference. In another

aspect, the anti-o^7 antibody inhibits binding of α4β7 to MAdCAM (e.g., MAdCAM- 1)

and/or fibronectin without inhibiting the binding of VCAM.

Vedolizumab and Related Antibodies

[0060] In certain embodiments, an anti-o^7 antibody for use in the methods provided by the

invention is vedolizumab (CAS Registry number 943609-66-3, American Chemical Society)

or a related antibody. In some particular embodiments, the anti-o^7 antibodies are

humanized versions of the mouse Act-1 antibody discussed supra. Generally, the humanized

anti-o^7 antibody will contain a heavy chain that contains the three heavy chain

complementarity determining regions (CDRs, CDR1, SEQ ID NO:4, CDR2, SEQ ID NO:5

and CDR3, SEQ ID NO:6) of the mouse Act-1 antibody and suitable human heavy chain

framework regions; and also contain a light chain that contains the three light chain CDRs

(CDR1, SEQ ID NO: 7, CDR2, SEQ ID NO: 8 and CDR3, SEQ ID NO: 9) of the mouse Act-

1 antibody and suitable human light chain framework regions. The humanized Act-1



antibody can contain any suitable human framework regions, including consensus framework

regions, with or without amino acid substitutions. For example, one or more of the

framework amino acids can be replaced with another amino acid, such as the amino acid at

the corresponding position in the mouse Act- 1 antibody. The human constant region or

portion thereof, if present, can be derived from the κ or λ light chains, and/or the γ (e.g., γ ΐ ,

2, γ 3, γ4), µ , α (e.g., αΐ , α2), δ or ε heavy chains of human antibodies, including allelic

variants. A particular constant region (e.g., IgGl), variant or portions thereof can be selected

in order to tailor effector function. For example, a mutated constant region (variant) can be

incorporated into a fusion protein to minimize binding to Fc receptors and/or ability to fix

complement (see e.g., Winter et al, GB 2,209,757 B; Morrison et al, WO 89/07142; Morgan

et al, WO 94/29351, Dec. 22, 1994). Humanized versions of Act-1 antibody were described

in PCT publications nos. WO98/06248 and WO07/61679, the entire teachings of each of

which are incorporated herein by this reference.

[0061] In other particular embodiments, the anti- 4 7 humanized antibodies for use in the

methods provided by the invention comprise a heavy chain variable region of vedolizumab,

e.g., comprising amino acids 20 to 140 of SEQ ID NO: 1 and a light chain variable region of

vedolizumab or a variant sequence, e.g., comprising amino acids 20 to 131 of SEQ ID NO:2

or amino acids 1 to 112 of SEQ ID NO:3. If desired, a suitable human constant region(s) can

be present. For example, the humanized anti- 4 7 antibody can comprise a heavy chain that

comprises amino acids 20 to 470 of SEQ ID NO:l and a light chain comprising amino acids 1

to 219 of SEQ ID NO:3. In another example, the humanized anti- 4 7 antibody can

comprise a heavy chain that comprises amino acids 20 to 470 of SEQ ID NO:l and a light

chain comprising amino acids 20 to 238 of SEQ ID NO:2. The humanized light chain of

vedolizumab with two mouse residues switched for human residues, is more human than the

light chain of LDP-02 (compare SEQ ID NO: 2 to 3). In addition, LDP-02 has the somewhat

hydrophobic, flexible alanine 114 and a hydrophilic site (Aspartate 115) that are replaced in

vedolizumab with the slightly hydrophilic hydroxyl-containing threonine and hydrophobic,

potentially inward facing valine residue, respectively.

[0062] Further substitutions to the antibody sequence can be, for example, mutations to the

heavy and light chain framework regions, such as a mutation of isoleucine to valine on

residue 2 of human GM607 CL kappa light chain variable region; a mutation of methionine

to valine on residue 4 of human GM607 CL kappa light chain variable region; a mutation of

alanine to glycine on residue 24 of human 21/28 CL heavy chain variable region; a mutation

of arginine to lysine at residue 38 of 21/28 CL heavy chain variable region; a mutation of



alanine to arginine at residue 40 of 21/28 CL heavy chain variable region; a mutation of

methionine to isoleucine on residue 48 of 21/28 CL heavy chain variable region; a mutation

of isoleucine to leucine on residue 69 of 21/28 CL heavy chain variable region; a mutation of

arginine to valine on residue 7 1 of 21/28 CL heavy chain variable region; a mutation of

threonine to isoleucine on residue 73 of 21/28 CL heavy chain variable region; or any

combination thereof; and replacement of the heavy chain CDRs with the CDRs (CDR1, SEQ

ID NO:4, CDR2, SEQ ID NO:5 and CDR3, SEQ ID NO:6) of the mouse Act-1 antibody; and

replacement of the light chain CDRs with the light chain CDRs (CDR1, SEQ ID NO:7,

CDR2, SEQ ID NO:8 and CDR3, SEQ ID NO:9) of the mouse Act-1 antibody.

[0063] In some embodiments, the anti- 4 7 humanized antibodies for use in the methods

provided by the invention comprise a heavy chain variable region that has at least about:

95%, 96%, 97%, 98%, or 99% sequence identity to amino acids 20 to 140 of SEQ ID NO:l

(e.g. , are 100% identical), and a light chain variable region that has at least about: 95%, 96%,

97%, 98%, or 99% sequence identity to amino acids 20 to 131 of SEQ ID NO:2 or amino

acids 1 to 112 of SEQ ID NO:3 (e.g. are 100% identical to either of these reference

sequences). In some embodiments, anti- 4 7 humanized antibodies may have 1, 2, 3, 4, 5, 6,

7, 8, 9, 10, or more, amino acid substitutions relative to the foregoing reference sequences. In

some embodiments, any amino acid substitutions are conservative substitutions. In other

embodiments, amino acid substitutions are non-conservative. In certain embodiments, amino

acid substitutions are in the framework regions. In other embodiments, substitutions can be

in the CDRs and in these embodiments, the substitutions are preferably conservative. Amino

acid sequence identity can be determined using a suitable sequence alignment algorithm, such

as the Lasergene system (DNASTAR, Inc., Madison, WI) or BLASTp using the default

parameters. In certain particular embodiments, the anti- 4 7 antibody for use in the methods

provided by the invention is vedolizumab (CAS, American Chemical Society, Registry

number 943609-66-3).

[0064] Vedolizumab and related antibodies may be administered in the methods provided by

the invention by any suitable method, such as by one or more of intravenous injection,

subcutaneous injection, or infusion. Formulations suitable for intravenous injection, which

may be prepared in lyophilized form, are described in U.S. Patent Application Publication

No. 20140377251, which is incorporated by reference. Stable liquid formulations suitable

for, e.g. , subcutaneous injection are described in U.S. Patent Application Publication No.

20140341885, which is incorporated by reference.



[0065] In some embodiments, vedolizumab is administered at a dose of 50 mg, 100 mg, 108

mg, 165 mg, 200mg, 216mg, 300 mg, 450 mg, 500 mg, or more. In some embodiments, the

vedolizumab is administered, for example subcutaneously, at a dose of 0.05 mg/kg, 0.10

mg/kg, 0.15 mg/kg, 0.2 mg/kg, 0.25 mg/kg, 0.3 mg/kg. 0.4 mg/kg, or 0.5 mg/kg, at a dose of

108 mg, 200 mg, 216 mg, 450mg, 160 mg or 165 mg. The vedolizumab may be administered

once per day, per week, per month, or per year. In some embodiments, the vedolizumab is

administered at zero, two and six weeks, and then every four weeks or every eight weeks

thereafter. In some embodiments, vedolizumab is administered one or more times, and then

at least one month, at least six months, or at least one year later, vedolizumab is again

administered one or more times. In some embodiments, 200, 300, or 450 mg vedolizumab

may be administered by intravenous infusion at zero, two, and six weeks, and then at four

weeks intervals or eight week intervals thereafter. In some embodiments, 200, 300, or 450

mg vedolizumab may be administered by intravenous infusion at zero, two, and six weeks,

and then at two, three or four week intervals, 108, 165, or 216 mg of vedolizumab may be

administered subcutaneously. In some embodiments, 200, 450, or 600 mg vedolizumab may

be administered by intravenous infusion at zero, two, and four weeks, and then a final dose is

administered at about 75, 80, 85, 90, 95, or 100 days, e.g., between about 85 to about 90 days,

between about 75 to about 90 days or between about 85 to about 100 days.

TREATMENTAND PREVENTION OF gi-irAEs

[0066] The invention provides, inter alia, methods of treating gi-irAEs (or treating cancer,

e.g., by treating gi-irAEs) in a subject by inhibiting MAdCAM-a4p7 integrin binding. In

certain embodiments, a subject treated according to the methods provided by the invention,

relative to a suitable control undergoing an immune oncology treatment (e.g., with a PD-1

antagonist, a CTLA4 antagonist, or both a PD-1 antagonist and a CTLA4 antagonist), but not

the polypeptide that inhibits MAdCAM- α4β7 integrin binding, the subject exhibits one or

more of: increased compliance (e.g., reduced incidence of treatment interruption, dose

reduction, or discontinuation, higher rate of treatment completion, longer treatment duration),

such as at least: 5, 10, 15, 20, 25, 30, 35, 40, 45, 50%, or more, increased compliance; no

significant reduction of efficacy of the immune oncology treatment (e.g., less than 30, 25, 20,

15, 10, or 5% reduction in efficacy; or in some embodiments, increased efficacy, like 5, 10,

20, 30, 40, 50, 60, 70, 80, 90, or 100%, or more, increase in efficacy); reduced grade of gi-

irAE (e.g., a reduction of the average grade of at least 1, 2, 3, 4 or 5 grades; or reductions in

frequency of 20, 30, 40, 50, 60, 70, 80, 90, or 100%, or more of subjects with a particular



grade of a gi-irAE, such as colitis or diarrhea), reduced duration of gi-irAE (e.g. at least: 5,

10, 15, 20, 25, 30, 35, 40, 45, or 50% reduced duration, e.g., reduced by 1, 2, 3, 4, 5, or 6

weeks; 1, 2, 3, 4, 5, or 6 months, or longer), delayed onset of gi-irAE (delayed by 1, 2, 3, 4, 5,

or 6 weeks; 1, 2, 3, 4, 5, or 6 months, or longer), reducing or eliminating the use of:

corticosteroids (oral or systemic), antibiotics (oral or parenteral), non-corticosteroid

immunosuppressive medication, lower endoscopy, hospitalizations, or a combination thereof

(e.g. at least: 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 95, or 99% reduced); or a

combination of any of the foregoing.

[0067] In a recent metanalysis with 2774 patients receiving checkpoint inhibitors (CTLA-4

and/or PD-1), diarrhea frequency was 11% to 51% and colitis 1% to 16%. The relative risk

(RR) of all-grade diarrhea was 1.64 (95% CI: 1.19-2.26; p=0.002). For colitis, it was 10.35

(95% CI: 5.78-18.53;p<0.00001). In another metanalysis (N=1571) assessing ipilimumab-

associated diarrhea, the overall incidence of all-grade diarrhea was 41.6% (95% CI: 33.6%-

50.0%). In this analysis, the overall incidence of Grade >3 diarrhea was 8.4% (95% CI:

5.5%-12.7%). Ipilimumab RR for all-grade diarrhea is 1.63 (95% CI: 1.37-1.97; p<0.001)

and for Grade >3 diarrhea is 2.19 (95% CI: 1.11-4.34; p=0.025). The median time for the

occurrence of Grade 2/3 colitis with ipilimumab is 6.5 weeks. In a recent phase 3 trial in

patients with melanoma who were treated with the combination of nivolumab plus

ipilimumab, the incidence of diarrhea was 44% with 9% Grade 3/4. Colitis was diagnosed in

12% of patients with 8% Grade 3/4. Enterocolitis is more frequently associated with CTLA-

4 inhibition than with PD-1 inhibitors. The methods provided by the invention can

ameliorate these complications in whole or in part.

[0068] Irrespective of grade, nearly half of patients with irAEs receiving ipililumab

(monotherapy or in combination) required treatment interruption and immune modulatory

medication (systemic corticosteroids with/out infliximab). Half of these irAEs leading to

treatment interruption/discontinuation are diarrhea/colitis. Current guidelines for the

management of colitis/diarrhea indicates treatment interruption if it is >Grade 2 and starting

prednisone if continues at Grade 2 longer than 5 days or immediately if Grade 3 or greater.

Treatment can only be re-started after symptom improvement and steroids tapering over 1

month. All this creates major difficulties in treatment compliance. Currently systemic

steroids at 1-2 mg/kg followed by infliximab if symptoms are not remitting are used

empirically without clinical trial supportive evidence. Only budesonide - a corticosteroid

indicated to treat inflammatory bowel disease (IBD) -has been evaluated in a randomized

clinical trial to prevent ipilimumab-induced colitis-with negative results. Again, the methods



provided by the invention can ameliorate these complications in whole or in part, without

many of the complications of existing interventions.

[0069] An inhibitor of MAdCAM- α4β7 integrin binding restricts its activity to the GI tract

and gut lymph tissue and its use in the prevention of gi-irAEs will 1) have no negative impact

on T-cell trafficking to tumor or T-cell subpopulations within the tumor microenvironment,

and 2) reduce treatment-associated gi-irAEs resulting in clinical benefit with a better safety

profile in patients with cancer, such as advanced melanoma, receiving checkpoint inhibitor

combination therapy. For example, in some embodiments, subjects treated by the methods

provided by the invention exhibit reduced, or in some embodiments, no grade 3 or 4 (no:

Grade 3 colitis, Grade 4 (or Grade 3 that persists or worsens over 3-5 days) colitis or

diarrhea), only grade 1-2 diarrhea, or if any grade 2 occurs, that the symptoms resolve, e.g.,

by symptomatic antidiarrheal treatment without adding prednisone or anti-TNF-a treatment;

or reduced, or in some embodiments, no grade 1 or 2 symptoms. In other embodiments, no,

or reduced, grade 4 diarrhea is observed; more particularly, where no, or reduced, grade 3

diarrhea is observed; still more particularly, no, or reduced, grade 2 diarrhea is observed, or

still more particularly, no, or reduced, grade 1 diarrhea is observed. In still other

embodiments, no, or reduced, grade 4 colitis is observed; more particularly, no, or reduced,

grade 3 colitis is observed; still more particularly, no, or reduced, grade 2 colitis is observed,

or still more particularly, no, or reduced, grade 1 colitis is observed. In yet other

embodiments, no, or reduced, grade 4 colitis or diarrhea is observed; more particularly, where

no, or reduced, grade 3 colitis or diarrhea is observed; still more particularly, no, or reduced,

grade 2 colitis or diarrhea is observed, or still more particularly, no, or reduced, grade 1

colitis or diarrhea is observed. In other embodiments, the methods provided by the invention

reduce, or eliminate the frequency of grade 2 symptoms that persist >5 days or recur, for

which 0.5 to 2 mg/kg/day prednisone equivalents is normally indicated (with a 1 month

tapering of steroids once grade 1 or lower is achieved) with suggested prophylactic

antibiotics for opportunistic infections; i.e., the methods provided by the invention reduce or

eliminate the need for corticosteroids and/or prophylactic antibiotics. In still further

embodiments, the methods provided by the invention reduce or eliminate the frequency of

grade 3 symptoms requiring intervention, such as treatment discontinuation, and

administration of corticosteroids at a dose of 1 to 2 mg/kg/day prednisone equivalents, and/or

prophylactic antibiotics for opportunistic infections and/or lower endoscopy, and/or

hospitalization; i.e., the methods provided by the invention reduce or eliminate the need for

corticosteroids, and/or prophylactic antibiotics, and/or lower endoscopy, and/or



hospitalization. In yet other embodiments, the methods provided by the invention reduce, or

eliminate the frequency of grade 4 symptoms requiring intervention, such as treatment

discontinuation, and administration of corticosteroids at a dose of 1 to 2 mg/kg/day

prednisone equivalents, and/or prophylactic antibiotics for opportunistic infections, and/or

lower endoscopy and/or non-corticosteroid immunosuppressive medication, and/or

hospitalization; i.e., the methods provided by the invention reduce or eliminate the need for

corticosteroids, and/or prophylactic antibiotics, and/or lower endoscopy, and/or non-

corticosteroid immunosuppressive medication, and/or hospitalization. In certain

embodiments, the methods provided by the invention delay the onset of gi-irAEs, e.g., the

occurrence, of colitis and/or diarrhea is delayed beyond the typical 5-10 week peak

occurrence (peak ~ week 8), e.g., the methods provided by the invention delay the onset of

gi-irAEs by 2, 4, 5, 6, 8, 10 weeks or more; and more particularly, delay the onset and reduce

the frequency and/or severity of gi-irAEs that do occur, . ., by 1, 2, 3, 4, 5, or 6 weeks; 1, 2,

3, 4, 5, or 6 months, or longer.

[0070] In some embodiments of the present invention, the following gradings apply: Grade 1

(Diarrhea <4 stools per day over baseline; colitis: asymptomatic; clinical or diagnostic

observations only); Grade 2 (diarrhea: 4-6 stools/day over base line; IV fluids indicated <24

hours; not interfering with activities of daily living [ADL]; colitis: abdominal pain, blood in

stool); Grade 3 (diarrhea: >7 stools/day over baseline; IV fluids >24 hours; interfering with

activities of daily living (ADL); colitis: severe abdominal pain, medical intervention

indicated, peritoneal signs); Grade 4 (colitis: life-threatening, perforation). In certain

embodiments grades of gi-irAEs, such as colitis or diarrhea are determined by NCI CTCAE

4.03.

EXEMPLIFICATION

Example 1

[0071] A phase lb study to evaluate the safety, tolerability, and pharmacodynamics of an

investigational treatment of vedolizumab in combination with standard of care immune

checkpoint inhibitors in patients with advanced melanoma is undertaken. Up to about 52

subjects are enrolled. Approximately 12 subjects are assigned in dose-escalation treatments,

with up to 46 subjects in an expansion. From 2-15 sites support the subjects.

[0072] The subjects are adults, either male or female, with histologically confirmed,

unresectable stage III or IV melanoma, according to the AJCC staging system, and with a

ECOG performance status of 0-1. Subjects have adequate bone marrow reserve and renal



and hepatic function. Subjects with active known or suspected autoimmune disease, or that

are undergoing systemic treatment with either corticosteroids (>10mg prednisone or

equivalents) or other immunosuppressive medications within 14 days of administration of a

study drug administration, are excluded, as are subjects with prior treatment with an anti-PD-

1, anti-PDL-1, anti-PDL-2, or anti-CTLA4 antibodies.

[0073] Vedolizumab is administered by IV at a dose of 200 or 450 mg at weeks 1, 3, 5, and

13. Nivolumab is administered IV at a dose of 3 mg/kg Q2W, which is the standard of care.

Standard of care for nivolumab together with ipilimumab is administered as follows.

Nivolumab ( 1 mg/kg) and ipilimumab (3 mg/kg) are both administered IV, Q3W for 4 doses,

after which nivolumab (3 mg/kg) is administered IV Q2W until disease progression or

unacceptable toxicity. Duration of treatment is up to 50 weeks and the period of evaluation is

12 months. FIGURE 1 provides a graphic description of this dosing schedule.

[0074] The primary endpoint for this study is the frequency and severity of treatment-

emergent adverse events (TEAEs, e.g., colitis or diarrhea), including serious TEAEs.

Secondary endpoints for this study are measures of disease response including objective

response rate (ORR) as assessed by the investigator, duration of response (DOR), and

progression-free survival (PFS) based on the investigator's assessment using the RECIST

guidelines vl.l and overall survival (OS). Serial tumor biopsies are also collected and

quantification of changes in infiltrating immune cells and other putative biomarkers using

methods including but not limited to immunohistochemistry and gene-expression profiling,

post-single agent and post-combination treatment are completed.

Example 2

[0075] An amended phase lb study to evaluate the safety, tolerability, and

pharmacodynamics of an investigational treatment of vedolizumab in combination with

standard of care immune checkpoint inhibitors in patients with advanced melanoma is

undertaken. Up to about 52 subjects are enrolled. Approximately 12 subjects are assigned in

dose-escalation treatments, with up to 46 subjects in an expansion. From 2-15 sites support

the subjects.

[0076] The subjects are adults, either male or female, with histologically confirmed,

unresectable stage III or IV melanoma, according to the AJCC staging system, and with a

ECOG performance status of 0-1. Subjects have adequate bone marrow reserve and renal

and hepatic function. Subjects with active known or suspected autoimmune disease, or that

are undergoing systemic treatment with either corticosteroids (>10mg prednisone or



equivalents) or other immunosuppressive medications within 14 days of administration of a

study drug administration, are excluded, as are subjects with prior treatment with an anti-PD-

1, anti-PDL-1, anti-PDL-2, or anti-CTLA4 antibodies.

[0077] Vedolizumab is administered by IV at a dose of 200 or 450 mg at weeks 1, 3, 5, and

13. Nivolumab (1 mg/kg) and ipilimumab ( 1 mg/kg) are both administered IV, Q3W for 4

doses, after which nivolumab (3 mg/kg or 240 kg flat dose) is administered IV beginning on

week 13, day 85 Q2W until disease progression or unacceptable toxicity. Duration of

treatment is up to 50 weeks and the period of evaluation is 12 months. FIGURE 2 provides a

graphic description of this dosing schedule.

[0078] The primary endpoint for this study is the frequency and severity of treatment-

emergent adverse events (TEAEs, e.g., colitis or diarrhea), including serious TEAEs.

Secondary endpoints for this study are measures of disease response including objective

response rate (ORR) as assessed by the investigator, duration of response (DOR), and

progression-free survival (PFS) based on the investigator's assessment using the RECIST

guidelines vl.l and overall survival. Changes of microbiome composition and fecal

calprotectin in stool samples posttreatment are compared to pretreatment, and changes in

serum levels of C-reactive protein pre- and posttreatment are measured.

[0079] It should be understood that for all numerical bounds describing some parameter in

this application, such as "about," "at least," "less than," and "more than," the description also

necessarily encompasses any range bounded by the recited values. Accordingly, for example,

the description "at least 1, 2, 3, 4, or 5" also describes, inter alia, the ranges 1-2, 1-3, 1-4, 1-

5, 2-3, 2-4, 2-5, 3-4, 3-5, and 4-5, etcetera.

[0080] For all patents, applications, or other reference cited herein, such as non-patent

literature and reference sequence information, it should be understood that they are

incorporated by reference in their entirety for all purposes as well as for the proposition that

is recited. Where any conflict exists between a document incorporated by reference and the

present application, this application will control. All information associated with reference

gene sequences disclosed in this application, such as GenelDs or other accession numbers

(typically referencing National Center for Biotechnology Information (NCBI) accession

numbers), including, for example, genomic loci, genomic sequences, functional annotations,

allelic variants, and reference mRNA (including, e.g., exon boundaries or response elements)

and protein sequences (such as conserved domain structures), Homologene, OMIM, as well

as chemical references (e.g., PubChem compound, PubChem substance, or PubChem



Bioassay entries, including the annotations therein, such as structures and assays, et cetera),

are hereby incorporated by reference in their entirety.

[0081] Headings used in this application are for convenience only and do not affect the

interpretation of this application.

[0082] Preferred features of each of the aspects provided by the invention are applicable to

all of the other aspects of the invention mutatis mutandis and, without limitation, are

exemplified by the dependent claims and also encompass combinations and permutations of

individual features (e.g., elements, including numerical ranges and exemplary embodiments)

of particular embodiments and aspects of the invention, including the working examples. For

example, particular experimental parameters exemplified in the working examples can be

adapted for use in the claimed invention piecemeal without departing from the invention. For

example, for materials that are disclosed, while specific reference of each of the various

individual and collective combinations and permutations of these compounds may not be

explicitly disclosed, each is specifically contemplated and described herein. Thus, if a class

of elements A, B, and C are disclosed as well as a class of elements D, E, and F and an

example of a combination of elements A-D is disclosed, then, even if each is not individually

recited, each is individually and collectively contemplated. Thus, in this example, each of the

combinations A-E, A-F, B-D, B-E, B-F, C-D, C-E, and C-F are specifically contemplated and

should be considered disclosed from disclosure of A, B, and C; D, E, and F; and the example

combination A-D. Likewise, any subset or combination of these is also specifically

contemplated and disclosed. Thus, for example, the sub-groups of A-E, B-F, and C-E are

specifically contemplated and should be considered disclosed from disclosure of A, B, and C;

D, E, and F; and the example combination A-D. This concept applies to all aspects of this

application, including elements of a composition of matter and steps of method of making or

using the compositions.

The foregoing aspects of the invention, as recognized by the person having ordinary skill in

the art following the teachings of the specification, can be claimed in any combination or

permutation to the extent that they are novel and non-obvious over the prior art—thus, to the

extent an element is described in one or more references known to the person having ordinary

skill in the art, they may be excluded from the claimed invention by, inter alia, a negative

proviso or disclaimer of the feature or combination of features.



INFORMAL SEQUENCE LISTING

>SEQ ID NO:l

>heavy chain of humanized anti- 4 7 Ig; italicized sequence is leader sequence; underlined

sequences are CDRs

G SC A A G HSQVQLVQSGAEVKKPGASVKVSCKGSGYTFTSYWMHWV

ROAPGORLEWIGEIDPSESNTNYNOKFKG RVTLTVDISASTAYMELSSLRSEDTAVY

YCARGGYDGWDYAIDYW GQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLV

KDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH

KPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDTLMISRTPEVTCV

VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG

KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP

SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE

ALHNHYTQKSLSLSPGK*

>SEQ ID NO:2

light chain of humanized anti- 4 7 Ig; italicized sequence is leader sequence; underlined

sequences are CDRs; bold, underline, italicized sequence is end of variable region

MGWSCIILFLVATATGVHSDVVMTOSPLSLPVTPGEPASISC RSSOSLAKSYGNTYLSW

YLQKPGQSPQLLIY GISNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYC LQGTH

OPYTFGOGTKVEI^RTVAAPSVFIFPPSDEOLKSGTASVVCLLNNFYPREAKVOWKV

DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK

SFNRGEC*

>SEQ ID NO:3

>Mature humanized light chain of LDP-02; underlined sequences are CDRs; bold, underline,

italicized sequence is end of variable region

DVVMTOSPLSLPVTPGEPASISC RSSOSLAKSYGNTYLSWYLOKPGOSPOLLIY GISN

RFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYC LQGTHQPYTFGQGTKVEI^RAD

AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD

SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC*

SEQ ID NO: SYWMH CDR1 of heavy chain mouse ACT-1 antibody

4



SEQ ID NO: EIDPSESNTNYNQKFKG CDR2 of heavy chain mouse ACT-1 antibody

5

SEQ ID NO: GGYDGWDYAIDY CDR3 of heavy chain mouse ACT-1 antibody

6

SEQ ID NO: RSSQSLAKSYGNTYLS CDRl of light chain mouse ACT-1 antibody

7

SEQ ID NO: GISNRFS CDR2 of light chain mouse ACT-1 antibody

8

SEQ ID NO: LQGTHQPYT CDR3 of light chain mouse ACT-1 antibody

9



CLAIMS

1. A method of treating a gastrointestinal immune-related adverse event (gi-irAE) in a

mammalian subject undergoing an immune oncology treatment, comprising

administering a therapeutically effective amount of a polypeptide that inhibits

MAdCAM- α4β7 integrin binding to the subject.

2. The method of claim 1, wherein the immune oncology treatment comprises treatment

with a modulator of one or more targets selected from 4-1BB, B7H3, B7H4, CCR2,

CD27, CD40, CD40L, CD244, CSF1R, CTLA4, CXCR4, GITR, IDO, KIR2DL1,

KIR2DL3, NKG2A, NKG2D, OX40, TIM3,RAF kinase, PD-1, PDL-1, VISTA, or

combinations thereof.

3. The method of claim 1 or 2, wherein the treatment comprises a modulator of a target

that is a T-cell co-receptor, more particularly, wherein the T-cell co-receptor is an

inhibiting receptor, more particularly wherein the inhibiting receptor is CTLA4, PD-1,

or CTLA4 and PD-1.

4. The method of any one of the preceding claims, wherein the polypeptide that inhibits

MAdCAM- α4β7 integrin binding is an anti- 4 7 integrin antibody, such as an anti-

α4β7 integrin antibody that competes with vedolizumab for binding α4β7 integrin,

more particularly, wherein the antibody has the epitopic specificity of vedolizumab,

more particularly wherein the antibody comprises the complementarity determining

regions (CDRs) of vedolizumab, still more particularly wherein the antibody is

vedolizumab.

5. The method of claim 4, wherein the antibody that comprises the complementarity

determining regions (CDRs) of vedolizumab comprises the heavy chain variable

region of SEQ ID NO: 1 and the light chain variable region of SEQ ID NO:2 or SEQ

ID NO:3.

6. The method of claim 4, wherein the anti- 4 7 integrin antibody is administered at a

dose of between about: 1.25 to 8.0 mg/kg, e.g., about: 1.25 to 4.25 mg/kg, 1.75 to

3.75 mg/kg, 2.25 to 3.25 mg/kg, or 2.86 mg/kg; in some embodiments the anti- 4 7

integrin antibody is administered at a dose of between about: 5.0 to 8.0 mg/kg, 5.5 to



7.5 mg/kg, 6.0 to 7.0 mg/kg, or 6.43 mg/kg.

7. The method of any one of the preceding claims, wherein the subject is undergoing

treatment with an anti-PD-1 antibody, wherein the anti-PD-1 antibody competes with

nivolumab for binding PD-1, more particularly, wherein the antibody has the epitopic

specificity of nivolumab, more particularly wherein the antibody comprises the

complementarity determining regions (CDRs) of nivolumab, still more particularly

wherein the antibody is nivolumab.

8. The method of claim 7, wherein the anti-PD-1 antibody treatment is administered at a

dose of about: 0.5-6.0 mg/kg, such as 0.5 to 2.0 mg/kg, 0.5 to 1.5 mg/kg, 0.75 to 1.25

mg/kg, 1.0 mg/kg; 1.5 to 6.0 mg/kg, 2.0 to 5.0 mg/kg, 2.0 to 4.0 mg/kg, 2.5 to 3.5

mg/kg, or 3.0 mg/kg.

9. The method of any one of the preceding claims, wherein the subject is undergoing

treatment with an anti- CTLA4 antibody, wherein the anti-CTLA4 antibody competes

with ipilimumab for binding CTLA4, more particularly, wherein the antibody has the

epitopic specificity of ipilimumab, more particularly wherein the antibody comprises

the complementarity determining regions (CDRs) of ipilimumab, still more

particularly wherein the antibody is ipilimumab.

10. The method of claim 9, wherein the anti-CTLA4 antibody is administered at a dose of

about: 1.5 to 10.0 mg/kg, 2.0 to 5.0 mg/kg, 2.0 to 4.0 mg/kg, 2.5 to 3.5 mg/kg, or 3.0

mg/kg.

11. The method of any one of the preceding claims, wherein the subject is a human, such

as an adult human.

12. The method of any one of the preceding claims, wherein the subject has a cancer

selected from: melanoma (including unresectable or metastatic melanoma), non-small

cell lung cancer (both squamous and non-squamous), renal cell carcinoma, head and

neck cancer, bladder cancer, small cell lung cancer, bladder cancer, colorectal cancer

(including metastatic), Hodgkin lymphoma, non-Hodgkin lymphoma, myeloma, and

prostate cancer (including metastatic hormone-refractory prostate cancer).



13. The method of any one of claims 1-9, wherein the subject has melanoma, lung cancer

or lymphoma.

14. The method of any one of the preceding claims, wherein the polypeptide that inhibits

MAdCAM- α4β7 integrin binding is an anti- 4 7 integrin antibody, and is

administered to achieve a serum concentration of about: 10 µg/ml, or more, e.g.,

about: 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50 g ml, or more.

15. The method of any one of the preceding claims, wherein the polypeptide that inhibits

MAdCAM- α4β7 integrin binding is an anti- 4 7 integrin antibody and is

administered 2 or more times, e.g., 2 , 3, 4, 5, 6, 7, 8, 9, 10, times; e.g., the

administrations may be at the same doses, or, e.g., escalated, for example, with a first

dose unit dose of 200 mg, with subsequent doses of 450 mg.

16. The method of any one of the preceding claims, wherein the polypeptide that inhibits

MAdCAM- α4β7 integrin binding is an anti- 4 7 integrin antibody and is

administered at a unit dose of about: 108, 150, 165, 200, 216, 250, 300, 350, 400, 450,

500, 550, 600, 650, 700, 750 mg, or more, to a human subject.

17. The method of claim 16, wherein each dose of the polypeptide that inhibits

MAdCAM-a4p7 integrin binding is 450 mg.

18. The method of claim 16, wherein each dose of the polypeptide that inhibits

MAdCAM-a4p7 integrin binding is 600 mg.

19. The method of any one of the preceding claims, wherein the polypeptide that inhibits

MAdCAM- α4β7 integrin binding is administered at least once before the immune

oncology treatment.

20. The method of any one of the preceding claims, wherein, following at least one

administration of the polypeptide that inhibits MAdCAM- α4β7 integrin binding:

a PD-1 antagonist that is an anti-PD -1 antibody is administered every two

weeks, e.g., at a dose of about 3 mg/kg; or



an anti-CTLA4 antibody is administered every three weeks, e.g., at a dose of

about 3 mg/kg, concurrently with the PD-1 antagonist, e.g., at a dose of

about 1 mg/kg; or

an anti-CTLA4 antibody is administered every three weeks, e.g., at a dose of

about 3 mg/kg, concurrently with a PD-1 antagonist, e.g., at a dose of

about 1 mg/kg, wherein, following four administrations of the anti-CTLA4

antibody, no further anti-CTLA4 antibody is administered and the PD- 1

antagonist is administered every two weeks, e.g., at a dose of about 3

mg/kg.

21. The method of any one of the preceding claims, wherein the polypeptide that inhibits

MAdCAM- α4β7 integrin binding is administered at least four times, wherein the

second dose is administered about two weeks after the first administration, the third

dose is administered about four weeks after the first administration, and the fourth

dose is administered about 12 weeks after the first administration.

22. The method of any one of the preceding claims, wherein the polypeptide that inhibits

MAdCAM- α4β7 integrin binding is administered prophylactically, before emergence

of symptoms of a gi-irAE.

23. The method of any one of claims 1-21, wherein the polypeptide that inhibits

MAdCAM- α4β7 integrin binding is administered in response to symptoms of a gi-

irAE.

24. The method of claim 22, wherein the polypeptide that inhibits MAdCAM- α4β7

integrin binding is administered prophylactically or therapeutically for an immune

oncology treatment selected from the group consisting of a CTLA4 antagonist, a

combination of a CTLA4 antagonist and a PDl antagonist, a combination of a CTLA4

antagonist and an OX40 agonist, a combination of a CTLA4 antagonist and a KIR

antagonist, a combination of a CTLA4 antagonist and a CD27 agonist, a combination

of a CTLA4 antagonist and an IDO antagonist, and a combination of a CTLA4

antagonist and an epidermal growth factor receptor (EGFR) antagonist.



25. The method of claim 24, wherein the CTLA4 antagonist is ipilimumab or

tremilimumab.

26. The method of claim 24, wherein the OX40 agonist is MEDI6469 antibody.

27. The method of claim 24, wherein the IDO antagonist is INCB024360 (epacadostat).

28. The method of claim 24, wherein the EGFR antagonist is erlotinib or gefitinib.

29. The method of claim 24, wherein the cancer subject of the immune oncology

treatment is selected from the group consisting of melanoma, non-small cell lung

cancer, head and neck cancer, colorectal cancer and lymphoma.

30. The method of claim 23, wherein the polypeptide that inhibits MAdCAM- α4β7

integrin binding is administered in response to symptoms of a gi-irAE for an immune

oncology treatment selected from the group consisting of a TIM3 antagonist, a PD- 1

antagonist, a combination of a PD- 1 antagonist and a KIR antagonist, a combination

of a PD-1 antagonist and a CD27 agonist, and a combination of a PD-1 antagonist and

a 4-IBB agonist.

31. The method of claim 30, wherein the PD- 1 antagonist is nivolumab or

pembrolizumab.

32. The method of claim 24 or 30, wherein the KIR antagonist is lirilumab.

33. The method of claim 24 or 30 wherein the CD27 agonist is varlilumab.

34. The method of claim 30 wherein the 4-IBB agonist is PF-05082566 or utomilumab.

35. The method of claim 24, wherein the cancer subject of the immune oncology

treatment is selected from the group consisting of head and neck cancer, ovarian

carcinoma, colorectal cancer, renal cell carcinoma and glioblastoma.



The method of any one of the preceding claims, wherein, relative to a suitable control

undergoing an immune oncology treatment, but does not receive the polypeptide that

inhibits MAdCAM- α4β7 integrin binding, the subject exhibits one or more of:

increased compliance (e.g. , reduced incidence of treatment interruption,

discontinuation, or dose reduction; higher rate of treatment completion, longer

treatment duration), no significant reduction of efficacy of the immune oncology

treatment, increased efficacy of the immune oncology treatment, reduced grade of gi-

irAE, reduced duration of gi-irAE, delayed onset of gi-irAE, reducing or eliminating

the use of: corticosteroids, antibiotics, non-corticosteroid immunosuppressive

medication, lower endoscopy, hospitalizations, or a combination thereof; or a

combination thereof.
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