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(57) Abrégée/Abstract:
The present disclosure relates in some aspects to methods, compositions and uses involving immunotherapies, such as adoptive
cell therapy, e.g., T cell therapy, and an immunomodulatory compound, such as a structural or functional analog or derivative of
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thalidomide and/or an inhibitor of E3-ubiquitin ligase. The provided methods, compositions and uses Include those for combination

therapies involving the administration or use of one or

more Immunomodulatory compounds in conjunction with a T cell therapy,

such as a genetically engineered T cell therapy involving cells engineered with a recombinant receptor, such as chimeric antigen
receptor (CAR)-expressing T cells. Also provided are compositions, methods of administration to subjects, articles of manufacture
and kits for use In the methods. In some aspects, features of the methods and cells provide for increased or improved activity,
efficacy, persistence, expansion and/or proliferation of T cells for adoptive cell therapy or endogenous T cells recruited by

Immunotherapeutic agents.
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(57) Abstract: The present disclosure relates in some aspects to methods, compositions and uses involving immunotherapies, such as
adoptive cell therapy, e.g., T cell therapy, and an immunomodulatory compound, such as a structural or functional analog or derivative
of thalidomide and/or an inhibitor of E3-ubiquitin ligase. The provided methods, compositions and uses include those for combination
therapies mmvolving the administration or use of one or more immunomodulatory compounds 1n conjunction with a T cell therapy, such
as a genetically engineered T cell therapy mvolving cells engineered with a recombinant receptor, such as chimeric antigen receptor
(CAR)-expressing T cells. Also provided are compositions, methods of administration to subjects, articles of manufacture and kits for
use 1n the methods. In some aspects, features of the methods and cells provide for increased or improved activity, efficacy, persistence,
expansion and/or proliferation of T cells for adoptive cell therapy or endogenous T cells recruited by immunotherapeutic agents.
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COMBINATION OF A CELL THERAPY AND AN IMMUNOMODULATORY
COMPOUND

Cross-Reference to Related Applications

[0001] This application claims priority from U.S. provisional application No. 62/492,947,
filed May 1, 2017, entitled “COMBINATION OF A CELL THERAPY AND AN
IMMUNOMODULATORY COMPOUND,” U.S. provisional application No. 62/538,670, filed
July 29, 2017, entitled “COMBINATION OF A CELL THERAPY AND AN
IMMUNOMODULATORY COMPOUND,” U.S. provisional application No. 62/549,390, filed
August 23, 2017, entitled “COMBINATION OF A CELL THERAPY AND AN
IMMUNOMODULATORY COMPOUND,” U.S. provisional application No. 62/580,433, filed
November 1, 2017, entitled “COMBINATION OF A CELL THERAPY AND AN
IMMUNOMODULATORY COMPOUND,” and U.S. provisional application No. 62/596,753,
filed December 8, 2017, entitled “COMBINATION OF A CELL THERAPY AND AN
IMMUNOMODULATORY COMPOUND,” the contents of which are incorporated by

reference 1n their entirety.

Incorporation by Reference of Sequence Listing

[0002] The present application 1s being filed along with a Sequence Listing 1n electronic
format. The Sequence Listing 1s provided as a file entitled 735042009640SeqL1st. TXT, created
April 30, 2018, which 1s 328,355 bytes 1n size. The information in the electronic format of the

Sequence Listing 1s incorporated by reference 1n 1ts entirety.

Field

[0003] The present disclosure relates in some aspects to methods, compositions and uses
involving immunotherapies, such as adoptive cell therapy, e.g., T cell therapy, and an
immunomodulatory compound, such as a structural or functional analog or derivative of
thalidomide and/or an inhibitor of E3-ubiquitin ligase. The provided methods, compositions
and uses include those for combination therapies involving the administration or use of one or
more immunomodulatory compounds 1n conjunction with a T cell therapy, such as a genetically
engineered T cell therapy involving cells engineered with a recombinant receptor, such as

chimeric antigen receptor (CAR)-expressing T cells. Also provided are compositions, methods
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of administration to subjects, articles of manufacture and kits for use 1n the methods. In some
aspects, features of the methods and cells provide for increased or improved activity, efficacy,
persistence, expansion and/or proliferation of T cells for adoptive cell therapy or endogenous T

cells recruited by immunotherapeutic agents.

Background

[0004] Various strategies are available for immunotherapy, for example administering
engineered T cells for adoptive therapy. For example, strategies are available for engineering T
cells expressing genetically engineered antigen receptors, such as CARs, and administering
compositions containing such cells to subjects. Improved strategies are needed to improve
efficacy of the cells, for example, improving the persistence, activity and/or proliferation of the
cells upon administration to subjects. Provided are methods, compositions, kits, and systems

that meet such needs.

Summary

[000S5] Provided herein are combination therapies involving administration of an
immunotherapy involving T cell function or activity, such as a T cell therapy, and an
immunomodulatory compound, such as a structural or functional analog or derivative of
thalidomide and/or an inhibitor of E3-ubiquitin ligase. In some aspects, the provided methods
enhance or modulate proliferation and/or activity of T cell activity associated with
administration of an immunotherapy or immunotherapeutic agent, such as a composition
including cells for adoptive cell therapy, e.g., such as a T cell therapy (e.g. CAR-expressing T
cells). In some embodiments, the combination therapy generally involves administration of an
immunomodulatory compound, such as a structural or functional analog of thalidomide and/or
an inhibitor of E3-ubiquitin ligase (e.g. lenalidomide (3-(4-amino-1-oxo-1,3-dihydro-2H-
1soindol-2-yl)piperidine-2,6-dione)), and administration of the T cell therapy, such as a
composition including cells for adoptive cell therapy, e.g., such as a T cell therapy (e.g. CAR-
expressing T cells).

[0006] Provided herein are methods of treatment that involve: (a) administering a T cell
therapy to a subject having a disease or condition; and (b) administering to the subject an

immunomodulatory compound.
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[0007] Provided herein are methods of treatment that involve administering a T cell therapy
to a subject having a disease or condition, wherein, at the time of 1nitiation of the administration
of the T cell therapy, the subject has been administered, and/or 1s undergoing treatment with, an
immunomodulatory compound and/or a blood or biopsy sample of the subject contains
detectable levels of T cells of an engineered T cell therapy.

[0008] Provided herein are methods of treatment that involve administering an
immunomodulatory compound to a subject having a disease or condition, wherein, at the time of
initiation of administration of the immunomodulatory compound, the subject has been
previously administered a T cell therapy for treatment of the disease or condition and/or a blood
or biopsy sample of the subject contains detectable levels of T cells of an engineered T cell
therapy. In some embodiments, the method thereby prevents, reduces or ameliorates one or more
symptoms or outcomes of the disease or condition.

[0009] In some embodiments of any of the methods provided herein, (a) the amount of the
immunomodulatory compound administered 1s insufficient, as a single agent and/or 1n the
absence of administration of the T cell therapy, to ameliorate, reduce or prevent the disease or
condition or a symptom or outcome thereof; and/or (b) the amount of the immunomodulatory
compound administered 1s insufficient, as a single agent and/or in the absence of administration
of the T cell therapy, to ameliorate, reduce or prevent the disease or condition in the subject or a
symptom or outcome thereof; and/or (¢) the method thereby reduces or ameliorates a symptom
or outcome or burden of the disease or condition to a degree that 1s greater than the combination
of (1) the degree of reduction or amelioration effected by the administration of the
immunomodulatory agent alone, optionally on average in a population of subjects having the
disease or condition, and (11) the degree of reduction or amelioration by the administration of the
T cell therapy alone, optionally on average in a population of subjects having the disease or
condition; and/or (d) the amount of the immunomodulatory compound administered 1n the
method, or administered in one or more doses, 1s a maintenance-level dose of the compound, or
corresponds to a dose of the compound administered to subjects having exhibited a response,
optionally a complete response, following administration of the compound for treatment.

[0010] In some embodiments of any of the methods provided herein, the disease or
condition 1s refractory or resistant to the immunomodulatory compound and/or has become
refractory or resistant thereto following treatment with the immunomodulatory compound;

and/or the subject or disease or condition has been determined to have a mutation or factor
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conferring resistance of the disease or condition to treatment with the immunomodulatory
compound.

[0011] In some embodiments of any of the methods provided herein, the immunomodulatory
compound 1s selected from: immunomodulatory drugs (IMiDs), thalidomide analogs,
thalidomide derivatives, compounds that interact with and/or bind to cereblon (CRBN) and/or
one or more members of the CRBN E3 ubiquitin-ligase complex, inhibitors of Ikaros (IKZF1),
inhibitors of Aiolos (IKZF3), compounds that enhance or promote ubiquitination and/or
degradation of Ikaros (IKZF1) and/or Aiolos (IKZF3).

[0012] Provided herein are methods of treatment that involves (a) administering a T cell
therapy to a subject having a disease or condition; and (b) administering to the subject an
immunomodulatory compound, wherein said immunomodulatory compound 1s selected from the
agroup consisting of lenalidomide (3-(4-amino-1-o0xo0-1,3-dihydro-2H-1soindol-2-yl)piperidine-
2,6-dione), pomalidomide (4-amino-2-(2,6-dioxopiperidin-3-yl)isoindole-1,3-dione), or
avadomide (3-(5-amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione), a
stereolsomer, an enantiomer or a mixture of enantiomers thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, co-crystal, clathrate, or polymorph thereof.

[0013] Provided herein are methods of treatment that involves administering a T cell therapy
to a subject having a disease or condition, wherein, at the time of 1nitiation of the administration
of the T cell therapy, the subject has been administered, and/or 1s undergoing treatment with, an
immunomodulatory compound and/or a blood or biopsy sample of the subject contains
detectable levels of T cells of an engineered T cell therapy, wherein said immunomodulatory
compound 1s selected from the group consisting of lenalidomide (3-(4-amino-1-0x0-1,3-
dihydro-2H-1soindol-2-yl)piperidine-2,6-dione), pomalidomide (4-amino-2-(2,6-dioxopiperidin-
3-yl)isoindole-1,3-dione), or avadomide (3-(5-amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-
piperidine-2,6-dione), a stereoisomer, an enantiomer or a mixture of enantiomers thereof, or a
pharmaceutically acceptable salt, solvate, hydrate, co-crystal, clathrate, or polymorph thereof.

[0014] Provided herein are methods of treatment that involves administering an
immunomodulatory compound to a subject having a disease or condition, wherein, at the time of
initiation of administration of the immunomodulatory compound, the subject has been
previously administered a T cell therapy for treatment of the disease or condition and/or a blood
or biopsy sample of the subject contains detectable levels of T cells of an engineered T cell

therapy, wherein said immunomodulatory compound 1s selected from the group consisting of
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lenalidomide (3-(4-amino-1-0xo0-1,3-dihydro-2H-1soindol-2-yl)piperidine-2,6-dione),
pomalidomide (4-amino-2-(2,6-dioxopiperidin-3-yl)isoindole-1,3-dione), or avadomide (3-(5-
amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione), a stereoisomer, an
enantiomer or a mixture of enantiomers thereof, or a pharmaceutically acceptable salt, solvate,
hydrate, co-crystal, clathrate, or polymorph thereof.

[0015] Provided herein are methods of treatment that involves (a) administering a T cell
therapy to a subject having a disease or condition; and (b) administering to the subject an
immunomodulatory compound, wherein said immunomodulatory compound 1s selected from the
agroup consisting of lenalidomide (3-(4-amino-1-o0x0-1,3-dihydro-2H-1soindol-2-yl)piperidine-
2,6-dione), pomalidomide (4-amino-2-(2,6-dioxopiperidin-3-yl)isoindole-1,3-dione), or
avadomide (3-(5-amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione), a
stereolsomer, an enantiomer or a mixture of enantiomers thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, co-crystal, clathrate, or polymorph thereof, and wherein
initiation of administration of the immunomodulatory compound 1s at a time: (1) at least 2 days
after, at least 1 week after, at least 2 weeks after, at least 3 weeks after, or at least 4 weeks after,
the in1tiation of the administration of the T cell therapy, and/or 1s carried out 2 to 28 days or 7 to
21 days after the initiation of administration of the T cell therapy; and/or (2) at or after,
optionally immediately after or within 1 to 3 days after: (1) peak or maximum level of the cells
of the T cell therapy are detectable 1n the blood of the subject; (1) the number of cells of the T
cell therapy detectable 1n the blood, after having been detectable 1n the blood, 1s not detectable
or 1s reduced, optionally reduced compared to a preceding time point after administration of the
T cell therapy; (111) the number of cells of the T cell therapy detectable 1n the blood 1s decreased
by or more than 1.5-fold, 2.0-fold, 3.0-fold, 4.0-fold, 5.0-fold, 10-fold or more the peak or
maximum number cells of the T cell therapy detectable 1n the blood of the subject after initiation
of administration of the T cell therapy; (1v) at a time after a peak or maximum level of the cells
of the T cell therapy are detectable in the blood of the subject, the number of cells of or derived
from the T cells detectable in the blood from the subject 1s less than less than 10%, less than 5%,
less than 1% or less than 0.1% of total peripheral blood mononuclear cells (PBMCs) 1n the blood
of the subject; (v) the subject exhibits disease progression and/or has relapsed following
remission after treatment with the T cell therapy; and/or (1v) the subject exhibits increased tumor
burden as compared to tumor burden at a time prior to or after administration of the T cells and

prior to 1nitiation of administration of the immunomodulatory compound.
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[0016] Provided herein are methods of treatment that involves administering an
immunomodulatory compound to a subject having been administered, prior to initiation of
administration of the immunomodulatory compound, a T cell therapy for treating a disease or
condition, wherein said immunomodulatory compound 1s selected from the group consisting of
lenalidomide (3-(4-amino-1-o0xo0-1,3-dihydro-2H-1soindol-2-yl)piperidine-2,6-dione),
pomalidomide (4-amino-2-(2,6-dioxopiperidin-3-yl)isoindole-1,3-dione), or avadomide (3-(5-
amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione), a stereoisomer, an
enantiomer or a mixture of enantiomers thereof, or a pharmaceutically acceptable salt, solvate,
hydrate, co-crystal, clathrate, or polymorph thereof, and wherein initiation of administration of
the immunomodulatory compound 1s at a time: (1) at least 2 days after, at least 1 week after, at
least 2 weeks after, at least 3 weeks after, or at least 4 weeks after, the 1nitiation of the
administration of the T cell therapy, and/or 1s carried out 2 to 28 days or 7 to 21 days after the
initiation of administration of the T cell therapy; and/or (2) at or after, optionally immediately
after or within 1 to 3 days after: (1) peak or maximum level of the cells of the T cell therapy are
detectable 1n the blood of the subject; (11) the number of cells of the T cell therapy detectable 1n
the blood, after having been detectable 1n the blood, 1s not detectable or 1s reduced, optionally
reduced compared to a preceding time point after administration of the T cell therapy; (111) the
number of cells of the T cell therapy detectable in the blood 1s decreased by or more than 1.5-
fold, 2.0-fold, 3.0-fold, 4.0-fold, 5.0-fold, 10-fold or more the peak or maximum number cells of
the T cell therapy detectable in the blood of the subject after initiation of administration of the T
cell therapy; (1v) at a time after a peak or maximum level of the cells of the T cell therapy are
detectable 1n the blood of the subject, the number of cells of or derived from the T cells
detectable 1n the blood from the subject 1s less than less than 10%, less than 5%, less than 1% or
less than 0.1% of total peripheral blood mononuclear cells (PBMCs) 1n the blood of the subject;
(v) the subject exhibits disease progression and/or has relapsed following remission after
treatment with the T cell therapy; and/or (1v) the subject exhibits increased tumor burden as
compared to tumor burden at a time prior to or after administration of the T cells and prior to
1initiation of administration of the immunomodulatory compound.

[0017] Provided herein are methods of treatment that involves administering a
therapeutically effective amount of an immunomodulatory compound, wherein said
immunomodulatory compound 1s selected from the group consisting of lenalidomide (3-(4-

amino-1-oxo-1,3-dihydro-2H-1soindol-2-yl)piperidine-2,6-dione), pomalidomide (4-amino-2-
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(2,6-dioxopiperidin-3-yl)isoindole-1,3-dione), or avadomide (3-(5-amino-2-methyl-4-oxo-4H-
quinazolin-3-yl)-piperidine-2,6-dione), a stereoisomer, an enantiomer or a mixture of
enantiomers thereof, or a pharmaceutically acceptable salt, solvate, hydrate, co-crystal, clathrate,
or polymorph thereof, to a subject having been administered, prior to initiation of administration
of the immunomodulatory compound, a T cell therapy for treating a disease or condition,
wherein the subject 1s one 1n which at or about at day 12 to 15, optionally at or about day 14,
after initiation of administration of a T cell therapy for treating a disease or condition: (1) the
number of cells of the T cell therapy 1n the subject 1s less than 75% of the average number of
cells of the T cell therapy at the same time 1n a plurality of subjects administered the same or
similar dose of the T cell therapy; and/or (11) the number of CD3+ or CD8+ cells of the T cell
therapy, optionally CAR+ T cells, in the blood 1s less than 10 cells per uL, less than 5 cells per
uL or less than per 1 cells per uL.

[0018] Provided herein are methods of treatment that involves (a) selecting a subject 1n
which at or about at day 12 to 15, optionally at or about day 14, after initiation of administration
of a T cell therapy for treating a disease or condition: (1) the number of cells of the T cell
therapy in the subject 1s less than 75% of the average number of cells of the T cell therapy at the
same time 1n a plurality of subjects administered the same or similar dose of the T cell therapy;
and/or (11) the number of CD3+ or CD8+ cells of the T cell therapy, optionally CAR+ T cells, 1in
the blood 1s less than 10 cells per uL, less than 5 cells per uL or less than per 1 cells per uL; and
(b) administering a therapeutically effective amount of an immunomodulatory compound to the
subject, wherein said immunomodulatory compound 1s selected from the group consisting of
lenalidomide (3-(4-amino-1-0x0-1,3-dihydro-2H-1soindol-2-yl)piperidine-2,6-dione),
pomalidomide (4-amino-2-(2,6-dioxopiperidin-3-yl)isoindole-1,3-dione), or avadomide (3-(5-
amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione), a stereoisomer, an
enantiomer or a mixture of enantiomers thereof, or a pharmaceutically acceptable salt, solvate,
hydrate, co-crystal, clathrate, or polymorph thereof.

[0019] Provided herein are methods of treatment that involves administering a T cell therapy
to a subject having a disease or condition, wherein the subject has been administered, prior to
initiation of the T cell therapy, an immunomodulatory compound, wherein said
immunomodulatory compound 1s selected from the group consisting of: lenalidomide (3-(4-
amino-1-oxo-1,3-dihydro-2H-1soindol-2-yl)piperidine-2,6-dione), pomalidomide (4-amino-2-
(2,6-dioxopiperidin-3-yl)isoindole-1,3-dione), or avadomide (3-(5-amino-2-methyl-4-oxo-4H-
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quinazolin-3-yl)-piperidine-2,6-dione), a stereoisomer, an enantiomer or a mixture of
enantiomers thereof, or a pharmaceutically acceptable salt, solvate, hydrate, co-crystal, clathrate,
or polymorph thereof, and wherein the immunomodulatory compound 1s administered in a cycle
comprising: (1) administration for up to 21 consecutive days, wherein the cycle comprises
greater than 30 days beginning upon 1nitiation of the administration of the immunomodulatory
compound; and/or (11) administration for a plurality of consecutive days followed by a rest
period during which the immunomodulatory compound 1s not administered, wherein the rest
period 1s greater than 14 consecutive days; and/or (111) administration for no more than 14
consecutive days.

[0020] Provided herein are methods of treatment that involves comprising administering an
immunomodulatory compound to a subject, the subject having a disease or condition and having
been administered, a T cell therapy, wherein said immunomodulatory compound 1s selected
from the group consisting of: lenalidomide (3-(4-amino-1-oxo-1,3-dihydro-2H-1soindol-2-
yl)piperidine-2,6-dione), pomalidomide (4-amino-2-(2,6-dioxopiperidin-3-yl)isoindole-1,3-
dione), or avadomide (3-(5-amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione), a
stereoisomer, an enantitomer or a mixture of enantiomers thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, co-crystal, clathrate, or polymorph thereof, and wherein the
immunomodulatory compound 1s administered 1n a cycle comprising: (1) administration of the
immunomodulatory compound for up to 21 consecutive days, wherein the cycle comprises
greater than 30 days beginning upon 1nitiation of the administration of the immunomodulatory
compound; and/or (11) administration of the immunomodulatory compound for a plurality of
consecutive days followed by a rest period during which the immunomodulatory compound 1s
not administered, wherein the rest period 1s greater than 14 consecutive days; and/or (111)
administration of the immunomodulatory compound for no more than 14 consecutive days.

[0021] In some embodiments of any of the methods provided herein, the administration of
the immunomodulatory compound includes: (1) at least one cycle of greater than 30 days
beginning upon 1nitiation of the administration of the immunomodulatory compound, wherein
the cycle includes administration of the compound, optionally daily or at least daily, for up to 21
consecutive days and/or wherein the last administration of the compound 1n the cycle 1s at or
less than 21 days after the first administration of the compound in the cycle; and/or (11) at least
two cycles, each of the at least two cycles including administration of the compound for a

plurality of consecutive days followed by a rest period during which the immunomodulatory
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compound 1s not administered, wherein the rest period 1s greater than 14 consecutive days;
and/or (111) administration, optionally daily or at least daily, for no more than 14 consecutive
days.

[0022] In some embodiments of any of the methods provided herein, initiation of
administration of the immunomodulatory compound, or 1nitiation of administration of the
compound 1n at least one cycle, and 1nitiation of administration of the T cell therapy are carried
out on the same day or consecutive days, optionally concurrently; and/or at least one dose of the
immunomodulatory compound 1s administered on the same day or within one or two days, prior
or subsequent to, administration of a dose of the T cell therapy.

[0023] In some embodiments of any of the methods provided herein, initiation of
administration of the immunomodulatory compound, or initiation of administration of the
compound 1n at least one cycle, 1s prior to initiation of administration of the T cell therapy.

[0024] Provided herein are methods of treatment that involve administering a T cell therapy
to a subject having a disease or condition, wherein the subject has been administered, prior to
initiation of the T cell therapy, an immunomodulatory compound, wherein the cycle includes:
(1) administration for up to 21 consecutive days, wherein the cycle includes greater than 30 days
beginning upon initiation of the administration of the immunomodulatory compound; and/or (11)
administration for a plurality of consecutive days followed by a rest period during which the
immunomodulatory compound 1s not administered, wherein the rest period 1s greater than 14
consecutive days; and/or (111) administration for no more than 14 consecutive days. In some
embodiments, initiation of administration of the immunomodulatory compound 1s within 14
days prior to 1nitiation of the T cell therapy.

[002S] In some of any of the embodiments provided herein, the immunomodulatory
compound 1s selected from the group consisting of: thalidomide analogs; thalidomide
derivatives; compounds that interact with and/or bind to cereblon (CRBN) and/or one or more
members of the CRBN E3 ubiquitin-ligase complex; inhibitors of Ikaros (IKZF1); inhibitors of
Aiolos (IKZF3); and compounds that enhance or promote ubiquitination and/or degradation of
TIkaros (IKZF1) and/or Aiolos (IKZF3).

[0026] In some embodiments of any of the methods provided herein, administration of the
immunomodulatory compound 1s 1nitiated prior to administration of the T cell therapy
beginning: (1) at or within one week prior to or subsequent to collecting, from the subject, a

sample containing T cells to be processed and/or engineered to produce the therapy, optionally
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wherein the sample 1s an apheresis sample; and/or (11) within 14 days prior to initiation of the
administration of the T cell therapy.

[0027] In some embodiments of any of the methods provided herein, the T cell therapy
includes cells engineered to express a recombinant receptor. In some embodiments, the
engineering includes one or more steps of the ex vivo manufacturing process, optionally selected
from among: (1) 1solating cells from a biological sample by leukapheresis or apheresis; (2)
selecting or enriching cells by immunoatfinity-based methods; (3) introducing a recombinant
nucleic acid, optionally a viral vector, into cells; (4) incubating cells, optionally engineered
cells, 1n the presence of one or more stimulating conditions; (5) formulating cells 1n the
presence of a cryoprotectant; and/or (6) formulating cells for administration to a subject,
optionally 1n the presence of a pharmaceutically acceptable excipient.

[0028] In some embodiments of any of the methods provided herein, the method includes
carrying out the manufacturing process and/or further including engineering T cells to express a
recombinant receptor, thereby generating the T cell therapy. In some embodiments of any of the
methods provided herein, the method includes contacting cells with an immunomodulatory
compound during one or more of the steps of the ex vivo manufacturing process.

[0029] In some embodiments of any of the methods provided herein, the T cell therapy
includes engineered T cells produced by a manufacturing process including incubation of cells,
ex vivo, in the presence of the immunomodulatory compound.

[0030] In some embodiments of any of the methods provided herein, the method 1involves
incubating cells 1n the presence of one or more stimulating conditions, which 1s carried out 1n the
presence of an immunomodulatory compound.

[0031] In some embodiments of any of the methods provided herein, initiation of
administration of the immunomodulatory compound 1s within 10 days, 7 days, 4 days, 3 days or
2 days prior to 1nitiation of administration of the T cell therapy. In some embodiments of any of
the methods provided herein, initiation of administration of the immunomodulatory compound
1n at least one cycle 1s after initiation of administration of the T cell therapy.

[0032] Provided herein are methods of treatment that involve administering an
immunomodulatory compound to a subject, the subject having a disease or condition and having
been administered, a T cell therapy, wherein the immunomodulatory compound 1s administered
1n a cycle including: (1) administration of the immunomodulatory compound for up to 21

consecutive days, wherein the cycle includes greater than 30 days beginning upon initiation of
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the administration of the immunomodulatory compound; and/or (11) administration of the
immunomodulatory compound for a plurality of consecutive days followed by a rest period
during which the immunomodulatory compound 1s not administered, wherein the rest period 1s
greater than 14 consecutive days; and/or (111) administration of the immunomodulatory
compound for no more than 14 consecutive days.

[0033] In some embodiments of any of the methods provided herein, the T cell therapy 1s
one 1n which the peak number of a population of cells of the therapy, which optionally are CD3+
or CD8+ cells of the T cell therapy and/or are optionally CAR+ T cells, 1n the blood 1s ((a) on
average 1n a plurality of subjects treated with the T cell therapy in the absence of administration
of the immunomodulatory compound, or (b) in the subject following administration of the T cell
therapy) less than 10 cells per uL, less than 5 cells per uL or less than per 1 cells per uL.

[0034] In some embodiments of any of the methods provided herein, the T cell therapy
includes cells expressing a recombinant receptor, optionally a CAR. In some embodiments of
any of the methods provided herein, the recombinant receptor includes an antigen-binding
domain specific for a B cell maturation antigen (BCMA).

[003S] In some embodiments of any of the methods provided herein, initiation of
administration of the immunomodulatory compound 1n at least one cycle 1s carried out after
initiation of administration of the T cell therapy. In some embodiments of any of the methods
provided herein, 1nitiation of administration of the immunomodulatory compound 1s carried out
at least 2 days after, at least 1 week after, at least 2 weeks after, at least 3 weeks after, or at least
4 weeks after, the initiation of the administration of, or after the last dose of, the T cell therapy,
and/or 1s carried out 2 to 28 days or 7 to 21 days after initiation of administration of, or after the
last dose of, the T cell therapy.

[0036] Provided herein are methods of treatment that involve (a) administering a T cell
therapy to a subject having a disease or condition; and (b) administering to the subject an
immunomodulatory compound, wherein 1nitiation of administration of the immunomodulatory
compound 1s at a time: (a) at least 2 days after, at least 1 week after, at least 2 weeks after, at
least 3 weeks after, or at least 4 weeks after, the 1nitiation of the administration of the T cell
therapy, and/or 1s carried out 2 to 28 days or 7 to 21 days after the initiation of administration of
the T cell therapy; and/or (b) at or after, optionally immediately after or within 1 to 3 days after:
(1) peak or maximum level of the cells of the T cell therapy are detectable in the blood of the
subject; (11) the number of cells of the T cell therapy detectable 1n the blood, after having been
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detectable 1n the blood, 1s not detectable or 1s reduced, optionally reduced compared to a
preceding time point after administration of the T cell therapy; (111) the number of cells of the T
cell therapy detectable 1n the blood 1s decreased by or more than 1.5-fold, 2.0-fold, 3.0-fold, 4.0-
fold, 5.0-fold, 10-fold or more the peak or maximum number cells of the T cell therapy
detectable 1n the blood of the subject after initiation of administration of the T cell therapy; (1v)
at a time after a peak or maximum level of the cells of the T cell therapy are detectable in the
blood of the subject, the number of cells of or derived from the T cells detectable in the blood
from the subject 1s less than less than 10%, less than 5%, less than 1% or less than 0.1% of total
peripheral blood mononuclear cells (PBMCs) 1n the blood of the subject; (v) the subject exhibits
disease progression and/or has relapsed following remission after treatment with the T cell
therapy; and/or (1v) the subject exhibits increased tumor burden as compared to tumor burden at
a time prior to or after administration of the T cells and prior to initiation of administration of
the immunomodulatory compound.

[0037] Provided herein are methods of treatment that involve administering an
immunomodulatory compound to a subject having been administered, prior to initiation of
administration of the immunomodulatory compound, a T cell therapy for treating a disease or
condition, wherein 1nitiation of administration of the immunomodulatory compound 1s at a time:
(a) at least 2 days after, at least 1 week after, at least 2 weeks after, at least 3 weeks after, or at
least 4 weeks after, the initiation of the administration of the T cell therapy, and/or 1s carried out
2 to 28 days or 7 to 21 days after the initiation of administration of the T cell therapy; and/or (b)
at or after, optionally immediately after or within 1 to 3 days after: (1) peak or maximum level
of the cells of the T cell therapy are detectable 1n the blood of the subject; (11) the number of
cells of the T cell therapy detectable 1n the blood, after having been detectable 1n the blood, 1s
not detectable or 1s reduced, optionally reduced compared to a preceding time point after
administration of the T cell therapy; (111) the number of cells of the T cell therapy detectable in
the blood 1s decreased by or more than 1.5-fold, 2.0-fold, 3.0-fold, 4.0-fold, 5.0-fold, 10-fold or
more the peak or maximum number cells of the T cell therapy detectable in the blood of the
subject after initiation of administration of the T cell therapy; (1v) at a time after a peak or
maximum level of the cells of the T cell therapy are detectable 1in the blood of the subject, the
number of cells of or derived from the T cells detectable in the blood from the subject 1s less
than less than 10%, less than 5%, less than 1% or less than 0.1% of total peripheral blood

mononuclear cells (PBMCs) in the blood of the subject; (v) the subject exhibits disease
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progression and/or has relapsed following remission after treatment with the T cell therapy;
and/or (1v) the subject exhibits increased tumor burden as compared to tumor burden at a time
prior to or after administration of the T cells and prior to initiation of administration of the
immunomodulatory compound.

[0038] In some embodiments of any of the methods provided herein, initiation of
administration of the immunomodulatory compound 1s carried out at a time that 1s greater than
or greater than about 14 days, 15 days, 16 days, 17 days, 18 days, 19, days, 20 days, 21 days, 24
days, or 28 days after initiation of the administration of the T cell therapy.

[0039] In some embodiments of any of the methods provided herein, prior to initiation of
administration of the immunomodulatory compound, selecting a subject in which: (1) peak or
maximum level of the cells of the T cell therapy are detectable 1in the blood of the subject; (11)
the number of cells of the T cell therapy detectable 1n the blood, after having been detectable in
the blood, 1s not detectable or 1s reduced, optionally reduced compared to a preceding time point
after administration of the T cell therapy; (111) the number of cells of the T cell therapy
detectable 1n the blood 1s decreased by or more than 1.5-fold, 2.0-fold, 3.0-fold, 4.0-fold, 5.0-
fold, 10-fold or more the peak or maximum number cells of the T cell therapy detectable 1n the
blood of the subject after initiation of administration of the T cell therapy; (1v) at a time after a
peak or maximum level of the cells of the T cell therapy are detectable 1n the blood of the
subject, the number of cells of or derived from the T cells detectable in the blood from the
subject 1s less than less than 10%, less than 5%, less than 1% or less than 0.1% of total
peripheral blood mononuclear cells (PBMCs) 1n the blood of the subject; (v) the subject exhibits
disease progression and/or has relapsed following remission after treatment with the T cell
therapy; and/or (1v) the subject exhibits increased tumor burden as compared to tumor burden at
a time prior to or after administration of the T cells and prior to initiation of administration of
the immunomodulatory compound.

[0040] Provided herein are methods of treatment that involve administering a therapeutically
effective amount of an immunomodulatory compound to a subject having been administered,
prior to 1nitiation of administration of the immunomodulatory compound, a T cell therapy for
treating a disease or condition, wherein the subject 1s one in which at or about at day 12 to 15,
optionally at or about day 14, after initiation of administration of a T cell therapy for treating a
disease or condition: (1) the number of cells of the T cell therapy 1n the subject 1s less than 75%

of the average number of cells of the T cell therapy at the same time 1n a plurality of subjects
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administered the same or similar dose of the T cell therapy; and/or (11) the number of CD3+ or
CD8+ cells of the T cell therapy, optionally CAR+ T cells, 1n the blood 1s less than 10 cells per
uL, less than 5 cells per uLL or less than per 1 cells per uL.

[0041] Provided herein are methods of treatment that involve (a) selecting a subject 1n
which at or about at day 12 to 15, optionally at or about day 14, after initiation of administration
of a T cell therapy for treating a disease or condition: (1) the number of cells of the T cell
therapy 1n the subject 1s less than 75% of the average number of cells of the T cell therapy at the
same time 1n a plurality of subjects administered the same or similar dose of the T cell therapy;
and/or (11) the number of CD3+ or CD8+ cells of the T cell therapy, optionally CAR+ T cells, 1in
the blood 1s less than 10 cells per uL, less than 5 cells per uL or less than per 1 cells per uL; and
(b) administering a therapeutically effective amount of an immunomodulatory compound to the
subject. In some embodiments of any of the methods provided herein, the immunomodulatory
compound 1s administered daily, optionally once daily.

[0042] In some embodiments of any of the methods provided herein, the immunomodulatory
compound 1s administered for greater than or greater than about 7 consecutive days, greater than
or greater than about 14 consecutive days, greater than or greater than about 21 consecutive
days, greater than or greater than about 21 consecutive days, or greater than or greater than
about 28 consecutive days. In some embodiments of any of the methods provided herein, the
immunomodulatory compound 1s administered 1n a cycle including administration daily for a
plurality of consecutive days followed by a rest period during which the immunomodulatory
compound 1s not administered. In some embodiments, the rest period during with the
immunomodulatory compound 1s not administered 1s greater than 7 consecutive days, greater
than 14 consecutive days, greater than 21 days, or greater than 28 days.

[0043] In some embodiments of any of the methods provided herein, the cycle of
administration of the immunomodulatory compound 1s repeated at least one time. In some
embodiments, the immunomodulatory compound 1s administered for at least 2 cycles, at least 3
cycles, at least 4 cycles, at least 5 cycles, at least 6 cycles, at least 7 cycles, at least 8 cycles, at
least 9 cycles, at least 10 cycles, at least 11 cycles, or at least 12 cycles.

[0044] In some embodiments of any of the methods provided herein, the administration of
the immunomodulatory compound 1s continued, from at least after initiation of administration of
the T cells, until: the number of cells of or derived from the administered T cell therapy

detectable 1n the blood from the subject 1s increased compared to 1n the subject at a preceding
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ttme point just prior to administration of the immunomodulatory compound or compared to a
preceding time point after administration of the T-cell therapy; the number of cells of or derived
from the T cell therapy detectable in the blood 1s within 2.0-fold (greater or less) the peak or
maximum number observed in the blood of the subject after initiation of administration of the T
cells; the number of cells of the T cell therapy detectable 1in the blood from the subject 1s greater
than or greater than about 10%, 15%, 20%, 30%, 40%, 50%, or 60% total peripheral blood
mononuclear cells (PBMCs) in the blood of the subject; and/or the subject exhibits a reduction
1n tumor burden as compared to tumor burden at a time immediately prior to the administration
of the T cell therapy or at a time immediately prior to the administration of the
immunomodulatory compound; and/or the subject exhibits complete or clinical remission.

[0045] In some embodiments of any of the methods provided herein, the immunomodulatory
compound binds to cereblon (CRBN) and/or the CRBN E3 ubiquitin-ligase complex; and/or 1s
an 1nhibitor of Ikaros (IKZF1) or Aiolos (IKZF3) transcription factor; and/or enhances
ubiquitination or degradation of Ikaros (IKZF1) or Aiolos (IKZF3).

[0046] In some embodiments of any of the methods provided herein, the immunomodulatory
compound 1s thalidomide or 1s a derivative or analogue of thalidomide. In some embodiments,
the immunomodulatory compound 1s lenalidomide (3-(4-amino-1-oxo-1,3-dithydro-2H-1soindol-
2-yl)piperidine-2,6-dione) or pomalidomide (4-amino-2-(2,6-dioxopiperidin-3-yl)isoindole-1,3-
dione), avadomide (3-(5-amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione), a
stereo1somer of lenalidomide (3-(4-amino-1-oxo0-1,3-dihydro-2H-1soindol-2-yl)piperidine-2,6-
dione), pomalidomide (4-amino-2-(2,6-dioxopiperidin-3-yl)isoindole-1,3-dione), avadomide (3-
(5-amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione) or a pharmaceutically
acceptable salt, solvate, hydrate, co-crystal, clathrate, or polymorph thereof. In some
embodiments, the immunomodulatory compound 1s lenalidomide (3-(4-amino-1-oxo-1,3-
dihydro-2H-1soindol-2-yl)piperidine-2,6-dione), a stereoisomer of lenalidomide (3-(4-amino-1-
oxo0-1,3-dihydro-2H-1soindol-2-yl)piperidine-2,6-dione) or a pharmaceutically acceptable salt,
solvate, hydrate, co-crystal, clathrate, or polymorph thereof.

[0047] In some of any of the embodiments provided herein, the immunomodulatory
compound 1s lenalidomide (3-(4-amino-1-o0x0-1,3-dihydro-2H-1soindol-2-yl)piperidine-2,6-
dione), pomalidomide (4-amino-2-(2,6-dioxopiperidin-3-yl)isoindole-1,3-dione), or avadomide
(3-(5-amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione), a stereoisomer of

lenalidomide (3-(4-amino-1-ox0-1,3-dihydro-2H-1soindol-2-yl)piperidine-2,6-dione),

15



CA 03061945 2015-10-29

WO 2018/204427 PCT/US2018/0305435

pomalidomide (4-amino-2-(2,6-dioxopiperidin-3-yl)isoindole-1,3-dione), or avadomide (3-(5-
amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione), or a pharmaceutically
acceptable salt, solvate, hydrate, co-crystal, clathrate, or polymorph thereof.

[0048] In some embodiments, the immunomodulatory compound 1s 3-(4-amino-1-oxo-1,3-
dihydro-2H-1soindol-2-yl)piperidine-2,6-dione, or a stereoisomer thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, co-crystal, clathrate, or polymorph thereof. In some
embodiments, the immunomodulatory compound 1s 3-(4-amino-1-oxo-1,3-dihydro-2H-1soindol-
2-yD)piperidine-2,6-dione. In some embodiments, the immunomodulatory compound 1s 3-(5-
amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione, or a stereoisomer thereof, or a
pharmaceutically acceptable salt, solvate, hydrate, co-crystal, clathrate, or polymorph thereof. In
some embodiments, the immunomodulatory compound 1s 3-(5-amino-2-methyl-4-oxo-4H-
quinazolin-3-yl)-piperidine-2,6-dione.

[0049] In some embodiments of any of the methods provided herein, the immunomodulatory
compound 1s administered orally, subcutaneously, or intravenously. In some embodiments, the
immunomodulatory compound 1s administered orally. In some embodiments, the
immunomodulatory compound 1s administered 1n a capsule or a tablet.

[0050] In some embodiments of any of the methods provided herein, the immunomodulatory
compound 1s administered 1n an amount from or from about 0.1 mg to about 100 mg, from or
from about 0.1 mg to 50 mg, from or from about 0.1 mg to 25 mg, from or from about 0.1 mg to
10 mg, from or from about 0.1 mg to 5 mg, from or from about 0.1 mg to 1 mg, from or from
about 1 mg to 100 mg, from or from about 1 mg to 50 mg, from or from about 1 mg to 25 mg,
from or from about 1 mg to 10 mg, from or from about 1 mg to 5 mg, from or from about 5 mg
to 100 mg, from or from about 5 mg to 50 mg, from or from about 5 mg to 25 mg, from or from
about 5 mg to 10 mg, from or from about 10 mg to 100 mg, from or from about 10 mg to 50 mg,
from or from 10 mg to 25 mg, from or from about 25 mg to 100 mg, from or from about 25 mg
to 50 mg or from or from about 50 mg to 100 mg, each inclusive.

[0051] In some embodiments of any of the methods provided herein, the immunomodulatory
compound 1s administered once daily, twice daily, three times daily, four times daily, five times
daily, or six times daily. In some embodiments, the immunomodulatory compound 1s
administered at a total daily dosage amount of at least or at least about 0.1 mg per day, 0.5 mg
per day, 1.0 mg per day, 2.5 mg per day, S mg per day, 10 mg per day, 25 mg per day, S0 mg per
day or 100 mg per day.
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[0052] In some embodiments of any of the methods provided herein, the immunomodulatory
compound 1s administered 1n an amount greater than or greater than about 1 mg, 2.5 mg, 5 mg,
7.5 mg, 10 mg, 15 mg and less than 25 mg; or the immunomodulatory compound 1s
administered 1n an amount greater than or greater than about 1 mg per day, 2.5 mg per day, 5 mg
per day, 7.5 mg per day, 10 mg per day, 15 mg per day and less than 25 mg per day.

[0053] In some embodiments of any of the methods provided herein, the administration of
the therapeutically effective amount of immunomodulatory compound stimulates an increased
expansion of T cells associated with the T cell therapy compared to the expansion of following
administration of the T cell therapy in absence of the immunomodulatory compound.

[0054] In some embodiments of any of the methods provided herein, the administration of
the therapeutically effective amount of immunomodulatory compound stimulates an increase in
T cell-mediated cytolytic activity of T cells associated with the T cell therapy compared to the
cytolytic activity following the administration of the T cells in absence of the
immunomodulatory compound.

[0055] In some embodiments of any of the methods provided herein, the administration of
the therapeutically effective amount of immunomodulatory compound stimulates an increase in
the cytokine production of T cells associated with the T cell therapy compared to cytokine
production following the administration of the T cells in absence of the immunomodulatory
compound. In some embodiments, the increase 1s greater than or greater than about 1.5-fold, 2.0-
fold, 3.0-fold, 4.0-fold, 5.0-told, 10.0-fold or more.

[0056] In some embodiments of any of the methods provided herein, the T cell therapy 1s or
includes tumor infiltrating lymphocytic (TIL) therapy or genetically engineered cells expressing
a recombinant receptor that specifically binds to an antigen. In some embodiments of any of the
methods provided herein, the T cell therapy 1s or includes genetically engineered cells
expressing a recombinant receptor that specifically binds to an antigen. In some embodiments,
the T cell therapy includes cells expressing a recombinant receptor that 1s or includes a
functional non-TCR antigen receptor or a TCR or antigen-binding fragment thereof. In some
embodiments, the recombinant antigen receptor 1s a chimeric antigen receptor (CAR).

[0057] In some embodiments of any of the methods provided herein, the T cell therapy
includes a recombinant antigen receptor, which includes an extracellular domain containing an
antigen-binding domain that specifically binds to an antigen. In some embodiments, the antigen

15 associated with, specific to, and/or expressed on a cell or tissue of a disease, disorder or
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condition. In some embodiments, the disease, disorder or condition 1s an infectious disease or
disorder, an autoimmune disease, an inflammatory disease, or a tumor or a cancer. In some
embodiments, the antigen 1s a tumor antigen.

[0058] In some embodiments of any of the methods provided herein, the antigen 1s selected
from among RORI1, B cell maturation antigen (BCMA), carbonic anhydrase 9 (CAIX), tEGFR,
Her2/neu (receptor tyrosine kinase erbB2), L1-CAM, CD19, CD20, CD22, mesothelin, CEA,
and hepatitis B surface antigen, anti-folate receptor, CD23, CD24, CD30, CD33, CD38, CD44,
EGFR, epithelial glycoprotein 2 (EPG-2), epithelial glycoprotein 40 (EPG-40), EPHa2, erb-B2,
erb-B3, erb-B4, erbB dimers, EGFR vIII, folate binding protein (FBP), FCRLS5, FCRHSJ, fetal
acetylcholine receptor, GD2, GD3, HMW-MAA, IL-22R-alpha, IL-13R-alpha2, kinase insert
domain receptor (kdr), kappa light chain, Lewis Y, L1-cell adhesion molecule, (L1-CAM),
Melanoma-associated antigen (MAGE)-A1, MAGE-A3, MAGE-AG6, Preferentially expressed
antigen of melanoma (PRAME), survivin, TAG72, B7-H6, IL-13 receptor alpha 2 (IL-13Ra2),
CA9, GD3, HMW-MAA, CD171, G250/CAIX, HLA-AI MAGE Al, HLA-A2 NY-ESO-1,
PSCA, folate receptor-a, CD44v6, CD44v7/8, avb6 integrin, 8H9, NCAM, VEGF receptors,
5T4, Foetal AchR, NKG2D ligands, CD44v6, dual antigen, a cancer-testes antigen, mesothelin,
murine CMV, mucin 1 (MUC1), MUC16, PSCA, NKG2D, NY-ESO-1, MART-1, gp100, G
Protein Coupled Receptor 5D (GPCRSD), oncofetal antigen, ROR1, TAG72, VEGF-R2,
carcinoembryonic antigen (CEA), Her2/neu, estrogen receptor, progesterone receptor, ephrinB2,
CD123, c-Met, GD-2, O-acetylated GD2 (OGD?2), CE7, Wilms Tumor 1 (WT-1), a cyclin,
cyclin A2, CCL-1, CD138, optionally a human antigen of any of the foregoing; a pathogen-
specific antigen; and an antigen associated with a universal tag. In some embodiments, the
antigen 1s or includes CD19, optionally human CD19. In some embodiments, the antigen 1s or
includes a multiple myeloma-associated antigen, optionally a BCMA, optionally human BCMA.

[0059] In some embodiments of any of the methods provided herein, the antigen-binding
domain 1s or includes an antibody or an antibody fragment thereof, which optionally 1s a single
chain fragment. In some embodiments, the fragment includes antibody variable regions joined
by a flexible linker. In some embodiments, the fragment includes an scFv.

[0060] In some embodiments of any of the methods provided herein, the T cell therapy
includes a recombinant receptor that further includes a spacer, optionally derived from an
immunoglobulin, optionally containing a hinge region. In some embodiments, the recombinant

antigen receptor includes an intracellular signaling region. In some embodiments, the
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intracellular signaling region includes an intracellular signaling domain. In some embodiments,
the intracellular signaling domain 1s or includes a primary signaling domain, a signaling domain
that 1s capable of inducing a primary activation signal 1n a T cell, a signaling domain of a T cell
receptor (TCR) component, and/or a signaling domain containing an immunoreceptor tyrosine-
based activation motif (ITAM). In some embodiments of any of the methods provided herein,
the intracellular signaling domain 1s or includes an intracellular signaling domain of a CD?3
chain, optionally a CD3-zeta (CD3() chain, or a signaling portion thereof.

[0061] In some embodiments of any of the methods provided herein, the recombinant
receptor further includes a transmembrane domain disposed between the extracellular domain
and the intracellular signaling region, wherein the transmembrane domain 1s optionally
transmembrane domain of CD8 or CD28. In some embo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>