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TEC FAMILY KINASE INHIBITOR ADJUVANT THERAPY
RELATED APPLICATION
[0001] The present application claims the benefit of priority from U.S. Provisional Patent
Application Nos. 61/722,107, filed November 2, 2012, and 61/785,868, filed March 14, 2013,
each of which is herein incorporated by reference in its entirety.
BACKGROUND
[0002] T-lymphocytes comprise an indispensable component of the adaptive immune
response, yet certain autoimmune, infectious, parasitic, and neoplastic diseases subvert adaptive
immunity by specifically misdirecting T-helper cell polarity. A common mechanism of immune
subversion is the aberrant recruitment of a Th2 dominant response that directly promotes B-cell
antibody production and interferes with direct effector cell cytotoxicity. In contrast, a Thl
dominant response evokes cytotoxic effects with the production of IFNy and IL2, which
contribute to effector cell-based immune surveillance. Clearance of certain intracellular bacterial
pathogens such as Listeria and parasites such as Leishmania, as well as tumor immune
surveillance, hinge upon the capacity to elicit robust Th1 and CDS8 T-cell responses.
[0003] Interleukin-2 Inducible Kinase (ITK) is a T-cell dominant member of the TEC-kinase
family that drives proximal T-cell receptor (TCR) signaling. Upon TCR ligation in Th1 and CD§
T-cells, ITK and redundant resting lymphocyte kinase (RLK or TXK) activate PLCy, launching
a signaling cascade that includes the NFAT, NFkB, and MAPK pathways resulting in cellular
activation, cytokine release, and rapid proliferation. ITK plays a supportive yet dispensable role
to RLK in Thl polarized and CD8 effector cells, but is indispensable for signaling in Th2
polarized T-cells.
SUMMARY OF THE INVENTION
[0004] Described herein, in certain embodiments, are methods of adjuvant therapy for
cancer and for the treatment of immune disorders and pathogenic infections comprising
administration of a TEC family kinase inhibitor. In some embodiments, the TEC family kinase
inhibitor is a covalent TEC family kinase inhibitor. In some embodiments, the covalent TEC
family kinase inhibitor is ibrutinib.
[0005] Described herein, in certain embodiments, are methods of treating a subject having a
cancer characterized by a cytokine profile in which Th1 response is suppressed and Th2
response is enhanced, comprising administering a covalent TEC family kinase inhibitor to
promote the Thl response and suppress the Th2 response. In some embodiments, the methods
further comprise measuring the level one or more Th1 or Th2 cytokines in the subject prior to
administering a covalent TEC family kinase. In some embodiments, the covalent TEC family

kinase inhibitor is administered following treatment of the cancer with a first anticancer therapy,
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wherein the first anticancer therapy does not comprise administration of a covalent TEC family
kinase inhibitor. In some embodiments, administration of the covalent TEC family kinase
inhibitor decreases the number of Th2 polarized T cells in the subject compared to no
administration with the covalent TEC family kinase inhibitor. In some embodiments,
administration of the covalent TEC family kinase inhibitor increases the number of Thl
polarized T cells in the subject compared to no administration with the covalent TEC family
kinase inhibitor. In some embodiments, administration of the covalent TEC family kinase
inhibitor increases the number of activated CD8+ cytotoxic T cells in the subject compared to no
administration with the covalent TEC family kinase inhibitor. In some embodiments,
administration of the covalent TEC family kinase inhibitor increases the ratio of Th1 polarized T
cells to Th2 polarized T cells in the subject compared to no administration with the covalent
TEC family kinase inhibitor. In some embodiments, administration of the covalent TEC family
kinase inhibitor decreases IL-10, IL-4 or IL-13 expression in the subject compared to no
administration with the covalent TEC family kinase inhibitor. In some embodiments,
administration of the covalent TEC family kinase inhibitor increases IFN-y expression in the
subject compared to no administration with the covalent TEC family kinase inhibitor. In some
embodiments, administration of the covalent TEC family kinase inhibitor increases 1L-2
expression in the subject compared to no administration with the covalent TEC family kinase
inhibitor. In some embodiments, administration of the covalent TEC family kinase inhibitor
increases IL-12 expression in the subject compared to no administration with the covalent TEC
family kinase inhibitor. In some embodiments, the first anticancer therapy comprises
administration of a chemotherapeutic agent, a biologic agent, radiation therapy, bone marrow
transplant, surgery, photosensitizing agents, toxins, or a combination thereof. In some
embodiments, treatment with the chemotherapeutic agent or a biologic agent is discontinued
prior to initiation of treatment with the covalent TEC family kinase inhibitor. In some
embodiments, treatment with a chemotherapeutic agent or a biologic agent is continued prior to
initiation of treatment with the covalent TEC family kinase inhibitor. In some embodiments, the
chemotherapeutic agent or biologic agent is selected from among an antibody, a B cell receptor
pathway inhibitor, a T cell receptor inhibitor, a PI3K inhibitor, an IAP inhibitor, an mTOR
inhibitor, a radioimmunotherapeutic, a DNA damaging agent, a histone deacetylase inhibitor, a
protein kinase inhibitor, a hedgehog inhibitor, an Hsp90 inhibitor, a telomerase inhibitor, a
Jak1/2 inhibitor, a protease inhibitor, an IRAK inhibitor, a PKC inhibitor, a PARP inhibitor, a
CYP3A4 inhibitor, an AKT inhibitor, an Erk inhibitor, a proteosome inhibitor, an alkylating
agent, an anti metabolite, a plant alkaloid, a terpenoid, a cytotoxin, a topoisomerase inhibitor, or

a combination thereof. In some embodiments, the B cell receptor pathway inhibitor is a CD79A
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inhibitor, a CD79B inhibitor, a CD19 inhibitor, a Lyn inhibitor, a Syk inhibitor, a PI3K inhibitor,
a Blnk inhibitor, a PLCy inhibitor, a PKCp inhibitor, a CD22 inhibitor, a Bcl-2 inhibitor, an
IRAK 1/4 inhibitor, a JAK inhibitor (e.g., ruxolitinib, baricitinib, CYT387, lestauritinib,
pacritinib, TG101348, SAR302503, tofacitinib (Xeljanz), etanercept (Enbrel), GLPG0634,
R256), a microtubule inhibitor, a Topo II inhibitor, anti TWEAK antibody, anti-IL17 bispecific
antibody, a CK2 inhibitor, anaplastic lymphoma kinase (ALK) and c-Met inhibitors,
demethylase enzyme inhibitors such as demethylase, HDM, LSDI and KDM, fatty acid synthase
inhibitors such as spirocyclic piperidine derivatives, glucocorticosteriod receptor agonist, fusion
anti-CD 19-cytotoxic agent conjugate, antimetabolite, p70S6K inhibitor, immune modulators,
AKT/PKB inhibitor, procaspase-3 activator PAC-1, BRAF inhibitor, lactate dehydrogenase A
(LDH-A) inhibitor, CCR2 inhibitor, CXCR4 inhibitor, chemokine receptor antagonists, DNA
double stranded break repair inhibitors, NOR202, GA-101, TLR2 inhibitor, or a combination
thereof. In some embodiments, the T cell receptor inhibitor is Muromonab-CD3. In some
embodiments, the chemotherapeutic agent is selected from among rituximab (rituxan),
carfilzomib, fludarabine, cyclophosphamide, vincristine, prednisalone. chlorambucil,
ifosphamide, doxorubicin, mesalazine, thalidomide, revlimid, lenalidomide, temsirolimus,
everolimus, fostamatinib, paclitaxel, docetaxel, ofatumumab, dexamethasone, bendamustine,
prednisone, CAL-101, ibritumomab, tositumomab, bortezomib, pentostatin, endostatin, ritonavir,
ketoconazole, an anti-VEGF antibody, herceptin, cetuximab, cisplatin, carboplatin, docetaxel,
erlotinib, etopiside, S-fluorouracil, gemcitabine, ifosphamide, imatinib mesylate (Gleevec),
gefitinib, erlotinib, procarbazine, prednisone, irinotecan, leucovorin, mechlorethamine,
methotrexate, oxaliplatin, paclitaxel, sorafenib, sunitinib, topotecan, vinblastine, GA-1101,
dasatinib, Sipuleucel-T, disulfiram, epigallocatechin-3-gallate, salinosporamide A, ONX0912,
CEP-18770, MLN9708, R-406, lenalinomide, spirocyclic piperidine derivatives, quinazoline
carboxamide azetidine compounds, thiotepa, DWA2114R, NK121, IS 3 295, 254-S, alkyl
sulfonates such as busulfan, improsulfan and piposulfan; aziridines such as benzodepa,
carboquone, meturedepa and uredepa; ethylenimine, methylmelamines such as altretamine,
tricthylenemelamine, triethylenephosphoramide, triethylenethiophosphoramide and
trimethylmelamine; chlornaphazine; estramustine; ifosfamide; mechlorethamine; oxide
hydrochloride; novobiocin; phenesterine; prednimustine; trofosfamide; uracil mustard;
nitrosoureas such as carmustine, chlorozotocin, fotemustine, lomustine, nimustine, ranimustine;
antibiotics such as aclacinomycins, actinomycin, anthramycin, azaserine, bleomycins,
cactinomycin, calicheamicin, carubicin, carminomycin, carzinophilin, chromomycins,
dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine, doxorubicin, epirubicin,

esorubicin, idarubicin, marcellomycin, mitomycins, mycophenolic acid, nogalamycin,
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olivomycins, peplomycin, porfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin,
streptozocin, tubercidin, ubenimex, zinostatin, zorubicin; antimetabolites such as methotrexate
and 5-fluorouracil (5-FU); folic acid analogues such as denopterin, methotrexate, pteropterin,
trimetrexate; purine analogs such as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine;
pyrimidine analogs such as ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine,
dideoxyuridine, doxifluridine, enocitabine, floxuridine; androgens such as calusterone,
dromostanolone propionate, epitiostanol, mepitiostane, testolactone; anti-adrenals such as
aminoglutethimide, mitotane, trilostane; folic acid replenisher such as folinic acid; aceglatone;
aldophosphamide glycoside; aminolevulinic acid; amsacrine; bestrabucil; bisantrene; edatrexate;
defosfamide; demecolcine; diaziquone; eflornithine; elliptinium acetate; etoglucid; gallium
nitrate; hydroxyurea; lentinan; lonidamine; mitoguazone; mitoxantrone; mopidamol; nitracrine;
pentostatin; phenamet; pirarubicin; podophyllinic acid; 2-ethylhydrazide; procarbazine;
polysaccharide-K; razoxane; sizofiran; spirogermanium; tenuazonic acid; triaziquone; 2, 2',2"-
trichlorotriethylamine; urethan; vindesine; dacarbazine; mannomustine; mitobronitol; mitolactol;
pipobroman; gacytosine; cytosine arabinoside; taxoids, e.g., paclitaxel and docetaxel; 6-
thioguanine; mercaptopurine; methotrexate; platinum analogs; platinum; etoposide (VP- 16);
ifosfamide; mitomycin C; mitoxantrone; vincristine; vinorelbine; Navelbine; Novantrone;
teniposide; daunomycin; aminopterin; Xeloda; ibandronate; CPT1 1; topoisomerase inhibitor
RFS 2000; difluoromethylornithine (DMFO); retinoic acid; esperamycins; capecitabine; and
pharmaceutically acceptable salts, acids or derivatives of; anti-hormonal agents such as anti-
estrogens including for example tamoxifen, raloxifene, aromatase inhibiting 4(5)-imidazoles, 4-
hydroxytamoxifen, trioxifene, keoxifene, LY 117018, onapristone and toremifene (Fareston);
antiandrogens such as flutamide, nilutamide, bicalutamide, leuprolide and goserelin; ACK
inhibitors such as AVL-263 (Avila Therapeutics/Celgene Corporation), AVL-292 (Avila
Therapeutics/Celgene Corporation), AVL-291 (Avila Therapeutics/Celgene Corporation), BMS-
488516 (Bristol-Myers Squibb), BMS-509744 (Bristol-Myers Squibb), CGI-1746 (CGI
Pharma/Gilead Sciences), CTA-056, GDC-0834 (Genentech), HY-11066 (also, CTK417891,
HMS3265G21, HMS3265G22, HMS3265H21, HMS3265H22, 439574-61-5, AG-F-54930),
ONO-4059 (Ono Pharmaceutical Co., Ltd.), ONO-WG37 (Ono Pharmaceutical Co., Ltd.), PLS-
123 (Peking University), RN486 (Hoffmann-La Roche), HM71224 (Hanmi Pharmaceutical
Company Limited) or a combination thereof. In some embodiments, the patient has a tumor. In
some embodiments, administering the covalent TEC family kinase inhibitor thereby decreases
the size of a tumor, prevents or delays progression of the tumor, promotes further regression of
the tumor, or eliminates the tumor. In some embodiments, the tumor is a sarcoma, carcinoma,

lymphoma, or a melanoma. In some embodiments, the subject has a brain, breast, bladder, bone,
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colon, kidney, liver, lung, ovarian, pancreatic, prostate, skin or proximal or distal bile duct
carcinoma. In some embodiments, the lymphoma is an enlarged lymph node or an extranodal
lymphoma. In some embodiments, the cancer is a leukemia, a lymphoma, or a myeloma. In
some embodiments, the cancer is non-Hodgkin’s lymphoma. In some embodiments, wherein the
non-Hodgkin’s lymphoma is chronic lymphocytic leukemia/small lymphocytic lymphoma
(CLL/SLL), follicular lymphoma (FL), diffuse large B-cell lymphoma (DLBCL), mantle cell
lymphoma (MCL), Waldenstrom’s macroglobulinemia, multiple myeloma, marginal zone
lymphoma, Burkitt’s lymphoma, non-Burkitt high grade B cell lymphoma, or extranodal
marginal zone B cell lymphoma. In some embodiments, the non-Hodgkin’s lymphoma is a
relapsed or refractory non-Hodgkin’s lymphoma. In some embodiments, the cancer is a T-cell
malignancy. In some embodiments, the T-cell malignancy is peripheral T-cell lymphoma not
otherwise specified (PTCL-NOS), anaplastic large cell lymphoma, angioimmunoblastic
lymphoma, cutaneous T-cell lymphoma, adult T-cell leukemia/lymphoma (ATLL), blastic NK-
cell lymphoma, enteropathy-type T-cell lymphoma, hematosplenic gamma-delta T-cell
lymphoma, lymphoblastic lymphoma, nasal NK/T-cell lymphomas, or treatment-related T-cell
lymphomas. In some embodiments, the T-cell malignancy is a relapsed or refractory T-cell
malignancy. In some embodiments, treatment with the covalent TEC family kinase inhibitor
extends disease free survival (DFS) or overall survival (OS) in the subject. In some
embodiments, the covalent TEC family kinase inhibitor inhibits one or more TEC family kinases
selected from among ITK, BTK, TEC, RLK/TXK and BMX. In some embodiments, the
covalent TEC family kinase inhibitor is an IL2-inducible T-cell kinase (ITK) inhibitor. In some
embodiments, the covalent TEC family kinase inhibitor is a Bruton’s tyrosine kinase (BTK)
inhibitor. In some embodiments, the subject is a mammal. In some embodiments, the mammal is
a human. In some embodiments, the covalent TEC family kinase inhibitor is administered daily.
In some embodiments, the covalent TEC family kinase inhibitor is administered 1, 2, 3, 4, 5
times or more per day. In some embodiments, the covalent TEC family kinase inhibitor is
administered once per day. In some embodiments, the covalent TEC family kinase inhibitor is
selected from among ibrutinib (PCI-32765), PCI-45292, PCI-45466, AVL-101, AVL-291,
AVL-292, or ONO-WG-37.In some embodiments, the covalent TEC family kinase inhibitor is
ibrutinib. In some embodiments, the covalent TEC family kinase inhibitor is administered at a
dosage of about 40 mg/day to about 1000 mg/day. In some embodiments, covalent TEC family
kinase inhibitor is administered for about 1 week to 5 years. In some embodiments, covalent
TEC family kinase inhibitor is administered orally. In some embodiments, the risk of relapsed or
refractory disease is reduced by about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%., 90% or

greater compared to no treatment with the covalent TEC family kinase inhibitor. In some
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embodiments, the subject is disease free for about 6 months, 1 year, 2 years, 3 years, 4 years, 5
years, 6 years, 7 years, 8 years, 9 years, 10 years or longer following last administration of the
covalent TEC family kinase inhibitor. In some embodiments, the subject has a high risk of
cancer recurrence prior to administration of the covalent TEC family kinase inhibitor. In some
embodiments, the methods further comprise administration of an additional chemotherapeutic
agent or biologic agent.

[0006] Described herein, in certain embodiments are methods of adjuvant therapy
comprising administering to a subject having cancer, following treatment of a tumor with a first
anticancer therapy to decrease the size of a tumor or eliminate the tumor, an effective amount of
a covalent TEC family kinase inhibitor to prevent or delay progression of the tumor, promote
further regression of the tumor, or eliminate the tumor, wherein the first anticancer therapy does
not comprise administration of a covalent TEC family kinase inhibitor. In some embodiments,
the first anticancer therapy comprises administration of a chemotherapeutic agent, a biologic
agent, radiation therapy, bone marrow transplant, surgery, photosensitizing agents, toxins, or a
combination thereof. In some embodiments, the covalent TEC family kinase inhibitor extends
disease free survival (DFS) or overall survival (OS) in the subject. In some embodiments,
disease free survival (DFS) or overall survival (OS) is assessed one or more years following
initiation of covalent TEC family kinase inhibitor administration. In some embodiments, the
covalent TEC family kinase inhibitor therapy is initiated following a decrease in size of the
tumor following administration of the anticancer therapy. In some embodiments, treatment with
a chemotherapeutic agent or a biologic agent is discontinued prior to initiation of treatment with
the covalent TEC family kinase inhibitor. In some embodiments, treatment with a
chemotherapeutic agent or a biologic agent is continued prior to initiation of treatment with the
covalent TEC family kinase inhibitor. In some embodiments, the covalent TEC family kinase
inhibitor inhibits one or more TEC family kinases selected from among ITK, BTK, TEC,
RLK/TXK and BMX. In some embodiments, the covalent TEC family kinase inhibitor is an
IL2-inducible T-cell kinase (ITK) inhibitor. In some embodiments, the covalent TEC family
kinase inhibitor is a Bruton’s tyrosine kinase (BTK) inhibitor. In some embodiments, the
covalent TEC family kinase inhibitor is selected from among ibrutinib (PCI-32765), PCI1-45292,
PCI-45466, AVL-101, AVL-291, AVL-292, or ONO-WG-37. In some embodiments, the
covalent TEC family kinase inhibitor is ibrutinib. In some embodiments, the chemotherapeutic
agent 1s selected from among an antibody, a B cell receptor pathway inhibitor, a T cell receptor
inhibitor, a PI3K inhibitor, an IAP inhibitor, an mTOR inhibitor, a radioimmunotherapeutic, a
DNA damaging agent, a histone deacetylase inhibitor, a protein kinase inhibitor, a hedgehog

inhibitor, an Hsp90 inhibitor, a telomerase inhibitor, a Jak1/2 inhibitor, a protease inhibitor, an
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IRAK inhibitor, a proteosome inhibitor, a PKC inhibitor, a PARP inhibitor, a CYP3A4 inhibitor,
an AKT inhibitor, an Erk inhibitor, an alkylating agent, an anti metabolite, a plant alkaloid, a
terpenoid, a cytotoxin, a topoisomerase inhibitor, or a combination thereof. In some
embodiments, the B cell receptor pathway inhibitor is a CD79A inhibitor, a CD79B inhibitor, a
CD19 inhibitor, a Lyn inhibitor, a Syk inhibitor, a PI3K inhibitor, a Blnk inhibitor, a PLCy
inhibitor, a PKCp inhibitor, a CD22 inhibitor, a Bcl-2 inhibitor, an IRAK 1/4 inhibitor, a JAK
inhibitor (e.g., ruxolitinib, baricitinib, CYT387, lestauritinib, pacritinib, TG101348, SAR302503,
tofacitinib (Xeljanz), etanercept (Enbrel), GLPG0634, R256), a microtubule inhibitor, a Topo II
inhibitor, anti TWEAK, anti-IL17 bispecific antibody, a CK2 inhibitor, anaplastic lymphoma
kinase (ALK) and c-Met inhibitors, demethylase enzyme inhibitors such as demethylase, HDM,
LSDI and KDM, fatty acid synthase inhibitors such as spirocyclic piperidine derivatives,
glucocorticosteriod receptor agonist, fusion anti-CD 19-cytotoxic agent conjugate,
antimetabolite, p70S6K inhibitor, immune modulators, AKT/PKB inhibitor, procaspase-3
activator PAC-1, BRAF inhibitor, lactate dehydrogenase A (LDH-A) inhibitor, CCR2 inhibitor,
CXCR4 inhibitor, chemokine receptor antagonists, DNA double stranded break repair inhibitors,
NOR202, GA-101, TLR2 inhibitor, or a combination thereof. In some embodiments, the T cell
receptor inhibitor is Muromonab-CD3. In some embodiments, the chemotherapeutic agent is
selected from among rituximab (rituxan), carfilzomib, fludarabine, cyclophosphamide,
vincristine, prednisalone. chlorambucil, ifosphamide, doxorubicin, mesalazine, thalidomide,
revlimid, lenalidomide, temsirolimus, everolimus, fostamatinib, paclitaxel, docetaxel,
ofatumumab, dexamethasone, bendamustine, prednisone, CAL-101, ibritumomab, tositumomab,
bortezomib, pentostatin, endostatin, ritonavir, ketoconazole, an anti-VEGF antibody, herceptin,
cetuximab, cisplatin, carboplatin, docetaxel, erlotinib, etopiside, 5-fluorouracil, gemcitabine,
ifosphamide, imatinib mesylate (Gleevec), gefitinib, erlotinib, procarbazine, prednisone,
irinotecan, leucovorin, mechlorethamine, methotrexate, oxaliplatin, paclitaxel, sorafenib,
sunitinib, topotecan, vinblastine, GA-1101, dasatinib, Sipuleucel-T, disulfiram,
epigallocatechin-3-gallate, salinosporamide A, ONX0912, CEP-18770, MLN9708, R-406,
lenalinomide, spirocyclic piperidine derivatives, quinazoline carboxamide azetidine compounds,
thiotepa, DWA2114R, NK121, IS 3 295, 254-8S, alkyl sulfonates such as busulfan, improsulfan
and piposulfan; aziridines such as benzodepa, carboquone, meturedepa and uredepa;
ethylenimine, methylmelamines such as altretamine, triethylenemelamine,
triethylenephosphoramide, triethylenethiophosphoramide and trimethylmelamine;
chlornaphazine; estramustine; ifosfamide; mechlorethamine; oxide hydrochloride; novobiocin;
phenesterine; prednimustine; trofosfamide; uracil mustard; nitrosoureas such as carmustine,

chlorozotocin, fotemustine, lomustine, nimustine, ranimustine; antibiotics such as
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aclacinomycins, actinomycin, anthramycin, azaserine, bleomycins, cactinomycin, calicheamicin,
carubicin, carminomycin, carzinophilin, chromomycins, dactinomycin, daunorubicin,
detorubicin, 6-diazo-5-oxo-L-norleucine, doxorubicin, epirubicin, esorubicin, idarubicin,
marcellomycin, mitomycins, mycophenolic acid, nogalamycin, olivomycins, peplomycin,
porfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin,
ubenimex, zinostatin, zorubicin; antimetabolites such as methotrexate and 5-fluorouracil (5-FU);
folic acid analogues such as denopterin, methotrexate, pteropterin, trimetrexate; purine analogs
such as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as
ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine,
enocitabine, floxuridine; androgens such as calusterone, dromostanolone propionate, epitiostanol,
mepitiostane, testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic
acid replenisher such as folinic acid; aceglatone; aldophosphamide glycoside; aminolevulinic
acid; amsacrine; bestrabucil; bisantrene; edatrexate; defosfamide; demecolcine; diaziquone;
eflornithine; elliptinium acetate; etoglucid; gallium nitrate; hydroxyurea; lentinan; lonidamine;
mitoguazone; mitoxantrone; mopidamol; nitracrine; pentostatin; phenamet; pirarubicin;
podophyllinic acid; 2-ethylhydrazide; procarbazine; polysaccharide-K; razoxane; sizofiran;
spirogermanium; tenuazonic acid; triaziquone; 2, 2',2"-trichlorotriethylamine; urethan; vindesine;
dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman; gacytosine; cytosine
arabinoside; taxoids, e.g., paclitaxel and docetaxel; 6-thioguanine; mercaptopurine; methotrexate;
platinum analogs; platinum; etoposide (VP- 16); ifosfamide; mitomycin C; mitoxantrone;
vincristine; vinorelbine; Navelbine; Novantrone; teniposide; daunomycin; aminopterin; Xeloda;
ibandronate; CPT1 1; topoisomerase inhibitor RFS 2000; difluoromethylornithine (DMFO);
retinoic acid; esperamycins; capecitabine; and pharmaceutically acceptable salts, acids or
derivatives of; anti-hormonal agents such as anti-estrogens including for example tamoxifen,
raloxifene, aromatase inhibiting 4(5)-imidazoles, 4-hydroxytamoxifen, trioxifene, keoxifene,
LY117018, onapristone and toremifene (Fareston); antiandrogens such as flutamide, nilutamide,
bicalutamide, leuprolide and goserelin; ACK inhibitors such as AVL-263 (Avila
Therapeutics/Celgene Corporation), AVL-292 (Avila Therapeutics/Celgene Corporation), AVL-
291 (Avila Therapeutics/Celgene Corporation), BMS-488516 (Bristol-Myers Squibb), BMS-
509744 (Bristol-Myers Squibb), CGI-1746 (CGI Pharma/Gilead Sciences), CTA-056, GDC-
0834 (Genentech), HY-11066 (also, CTK417891, HMS3265G21, HMS3265G22, HMS3265H21,
HMS3265H22, 439574-61-5, AG-F-54930), ONO-4059 (Ono Pharmaceutical Co., Ltd.), ONO-
WG37 (Ono Pharmaceutical Co., Ltd.), PLS-123 (Peking University), RN486 (Hoffmann-La
Roche), HM71224 (Hanmi Pharmaceutical Company Limited) or a combination thereof. In

some embodiments, the subject has no detectable tumors following treatment with the first
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anticancer therapy, prior to initiation of covalent TEC family kinase inhibitor administration. In
some embodiments, the subject has no detectable circulating tumor cells following treatment
with the first anticancer therapy, prior to initiation of covalent TEC family kinase inhibitor
administration. In some embodiments, the subject is a mammal. In some embodiments, the
mammal 18 a human. In some embodiments, the covalent TEC family kinase inhibitor is
administered daily. In some embodiments, the covalent TEC family kinase inhibitor is
administered 1, 2, 3, 4, 5 times or more per day. In some embodiments, the covalent TEC family
kinase inhibitor is administered once per day. In some embodiments, the covalent TEC family
kinase inhibitor is administered at a dosage of about 40 mg/day to about 1000 mg/day. In some
embodiments, covalent TEC family kinase inhibitor is administered for about 1 week to 5 years.
In some embodiments, covalent TEC family kinase inhibitor is administered orally. In some
embodiments, the risk of relapsed or refractory disease is reduced by about 10%, 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90% or greater compared to no treatment with the covalent TEC
family kinase inhibitor. In some embodiments, the subject is disease free for about 6 months, 1
year, 2 years, 3 years, 4 years, 5 years, 6 years, 7 years, 8 years, 9 years, 10 years or longer
following last administration of the covalent TEC family kinase inhibitor. In some embodiments,
the subject has a high risk of cancer recurrence prior to administration of the covalent TEC
family kinase inhibitor. In some embodiments, the tumor is a sarcoma, carcinoma, lymphoma, or
a melanoma. In some embodiments, the lymphoma is an enlarged lymph node or an extranodal
lymphoma. In some embodiments, the subject has a brain, breast, bladder, bone, colon, kidney,
liver, lung, ovarian, pancreatic, prostate, skin or proximal or distal bile duct carcinoma. In some
embodiments, the subject has a hematologic cancer. In some embodiments, the cancer is a
leukemia, a lymphoma, or a myeloma. In some embodiments, the subject has a non-Hodgkin’s
lymphoma. In some embodiments, the non-Hodgkin’s lymphoma is chronic lymphocytic
leukemia/small lymphocytic lymphoma (CLL/SLL), follicular lymphoma (FL), diffuse large B-
cell lymphoma (DLBCL), mantle cell lymphoma (MCL), Waldenstrom’s macroglobulinemia,
multiple myeloma, marginal zone lymphoma, Burkitt’s lymphoma, non-Burkitt high grade B
cell lymphoma, or extranodal marginal zone B cell lymphoma. In some embodiments, the non-
Hodgkin’s lymphoma is a relapsed or refractory non-Hodgkin’s lymphoma. In some
embodiments, the subject has a T-cell malignancy. In some embodiments, the T-cell malignancy
1s peripheral T-cell lymphoma not otherwise specified (PTCL-NOS), anaplastic large cell
lymphoma, angioimmunoblastic lymphoma, cutaneous T-cell lymphoma, adult T-cell
leukemia/lymphoma (ATLL), blastic NK-cell lymphoma, enteropathy-type T-cell lymphoma,
hematosplenic gamma-delta T-cell lymphoma, lymphoblastic lymphoma, nasal NK/T-cell

lymphomas, or treatment-related T-cell lymphomas. In some embodiments, the T-cell
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malignancy is a relapsed or refractory T-cell malignancy. In some embodiments, the risk of a
secondary tumor is decreased compared to no treatment with the covalent TEC family kinase
inhibitor. In some embodiments, DFS or OS is evaluated about 1, 2, 3,4, 5, 6,7, 8,9, 10 years
or longer after initiation of the covalent TEC family kinase inhibitor treatment. In some
embodiments, the covalent TEC family kinase inhibitor is administered in combination with an
additional chemotherapeutic agent or biologic agent. In some embodiments, the additional
chemotherapeutic agent or biologic agent is selected from among an antibody, a B cell receptor
pathway inhibitor, a T cell receptor inhibitor, a PI3K inhibitor, an IAP inhibitor, an mTOR
inhibitor, a radioimmunotherapeutic, a DNA damaging agent, a histone deacetylase inhibitor, a
protein kinase inhibitor, a hedgehog inhibitor, an Hsp90 inhibitor, a telomerase inhibitor, a
Jak1/2 inhibitor, a protease inhibitor, an IRAK inhibitor, a PKC inhibitor, a PARP inhibitor, a
CYP3A4 inhibitor, a proteosome inhibitor, an alkylating agent, an anti metabolite, a plant
alkaloid, a terpenoid, a cytotoxin, a topoisomerase inhibitor, or a combination thereof. In some
embodiments, the B cell receptor pathway inhibitor is a CD79A inhibitor, a CD79B inhibitor, a
CD19 inhibitor, a Lyn inhibitor, a Syk inhibitor, a PI3K inhibitor, a Blnk inhibitor, a PLCy
inhibitor, a PKCp inhibitor, a JAK inhibitor (e.g., ruxolitinib, baricitinib, CYT387, lestauritinib,
pacritinib, TG101348, SAR302503, tofacitinib (Xeljanz), etanercept (Enbrel), GLPG0634,
R256), or a combination thereof. In some embodiments, the additional chemotherapeutic agent
or biologic agent is selected from among rituximab (rituxan), carfilzomib, fludarabine,
cyclophosphamide, vincristine, prednisalone. chlorambucil, ifosphamide, doxorubicin,
mesalazine, thalidomide, lenalidomide, temsirolimus, everolimus, fostamatinib, paclitaxel,
docetaxel, ofatumumab, dexamethasone, prednisone, CAL-101, ibritumomab, tositumomab,
bortezomib, pentostatin, endostatin, ritonavir, ketoconazole, an anti-VEGF antibody, herceptin,
cetuximab, cisplatin, carboplatin, docetaxel, erlotinib, etopiside, 5-fluorouracil, gemcitabine,
ifosphamide, imatinib mesylate (Gleevec), gefitinib, procarbazine, prednisone, irinotecan,
leucovorin, mechlorethamine, methotrexate, oxaliplatin, paclitaxel, sorafenib, sunitinib,
topotecan, vinblastine, GA-1101, dasatinib, Sipuleucel-T, disulfiram, epigallocatechin-3-gallate,
salinosporamide A, ONX0912, CEP-18770, MLN9708, R-406, lenalinomide, spirocyclic
piperidine derivatives, quinazoline carboxamide azetidine compounds, thiotepa, DWA2114R,
NKI121, IS 3 295, 254-S, alkyl sulfonates such as busulfan, improsulfan and piposulfan;
aziridines such as benzodepa, carboquone, meturedepa and uredepa; ethylenimine,
methylmelamines such as altretamine, triethylenemelamine, triethylenephosphoramide,
triethylenethiophosphoramide and trimethylmelamine; chlornaphazine; estramustine; ifosfamide;
mechlorethamine; oxide hydrochloride; novobiocin; phenesterine; prednimustine; trofosfamide;

uracil mustard; nitrosoureas such as carmustine, chlorozotocin, fotemustine, lomustine,
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nimustine, ranimustine; antibiotics such as aclacinomycins, actinomycin, anthramycin, azaserine,
bleomycins, cactinomycin, calicheamicin, carubicin, carminomycin, carzinophilin,
chromomycins, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine,
doxorubicin, epirubicin, esorubicin, idarubicin, marcellomycin, mitomycins, mycophenolic acid,
nogalamycin, olivomycins, peplomycin, porfiromycin, puromycin, quelamycin, rodorubicin,
streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin, zorubicin; antimetabolites such as
methotrexate and 5-fluorouracil (5-FU); folic acid analogues such as denopterin, methotrexate,
pteropterin, trimetrexate; purine analogs such as fludarabine, 6-mercaptopurine, thiamiprine,
thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6-azauridine, carmofur,
cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine; androgens such as
calusterone, dromostanolone propionate, epitiostanol, mepitiostane, testolactone; anti-adrenals
such as aminoglutethimide, mitotane, trilostane; folic acid replenisher such as folinic acid;
aceglatone; aldophosphamide glycoside; aminolevulinic acid; amsacrine; bestrabucil; bisantrene;
edatrexate; defosfamide; demecolcine; diaziquone; eflornithine; elliptinium acetate; etoglucid,;
gallium nitrate; hydroxyurea; lentinan; lonidamine; mitoguazone; mitoxantrone; mopidamol;
nitracrine; pentostatin; phenamet; pirarubicin; podophyllinic acid; 2-ethylhydrazide;
procarbazine; polysaccharide-K; razoxane; sizofiran; spirogermanium; tenuazonic acid;
triaziquone; 2, 2',2"-trichlorotriethylamine; urethan; vindesine; dacarbazine; mannomustine;
mitobronitol; mitolactol; pipobroman; gacytosine; cytosine arabinoside; taxoids, e.g., paclitaxel
and docetaxel; 6-thioguanine; mercaptopurine; methotrexate; platinum analogs; platinum,;
etoposide (VP- 16); ifosfamide; mitomycin C; mitoxantrone; vincristine; vinorelbine; Navelbine;
Novantrone; teniposide; daunomycin; aminopterin; Xeloda; ibandronate; CPT1 1; topoisomerase
inhibitor RFS 2000; difluoromethylornithine (DMFO); retinoic acid; esperamycins; capecitabine;
and pharmaceutically acceptable salts, acids or derivatives of; anti-hormonal agents such as anti-
estrogens including for example tamoxifen, raloxifene, aromatase inhibiting 4(5)-imidazoles, 4-
hydroxytamoxifen, trioxifene, keoxifene, LY 117018, onapristone and toremifene (Fareston);
antiandrogens such as flutamide, nilutamide, bicalutamide, leuprolide and goserelin; ACK
inhibitors such as AVL-263 (Avila Therapeutics/Celgene Corporation), AVL-292 (Avila
Therapeutics/Celgene Corporation), AVL-291 (Avila Therapeutics/Celgene Corporation), BMS-
488516 (Bristol-Myers Squibb), BMS-509744 (Bristol-Myers Squibb), CGI-1746 (CGI
Pharma/Gilead Sciences), CTA-056, GDC-0834 (Genentech), HY-11066 (also, CTK417891,
HMS3265G21, HMS3265G22, HMS3265H21, HMS3265H22, 439574-61-5, AG-F-54930),
ONO-4059 (Ono Pharmaceutical Co., Ltd.), ONO-WG37 (Ono Pharmaceutical Co., Ltd.), PLS-
123 (Peking University), RN486 (Hoffmann-La Roche), HM71224 (Hanmi Pharmaceutical

Company Limited) or a combination thereof.
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[0007] Described herein, in certain embodiments, are methods of adjuvant therapy
comprising administering to a subject, characterized as disease free or having minimal residual
disease (MRD) following treatment of a cancer with a first anticancer therapy, an effective
amount of the covalent TEC family kinase inhibitor to prevent, reduce the risk of, or delay
relapsed or refractory disease, wherein the first anticancer therapy does not comprise
administration a covalent TEC family kinase inhibitor. In some embodiments, the anticancer
therapy comprises administration of a chemotherapeutic agent, a biologic agent, radiation
therapy, bone marrow transplant, surgery, photosensitizing agents, toxins, or a combination
thereof. In some embodiments, treatment covalent TEC family kinase inhibitor extends disease
free survival (DFS) or overall survival (OS) in the subject. In some embodiments, disease free
survival (DFS) or overall survival (OS) is assessed 1, 2, 3,4, 5, 6,7, 8,9, 10 years or longer
following initiation of TEC family kinase inhibitor administration. In some embodiments,
treatment with a chemotherapeutic agent or a biologic agent is discontinued prior to initiation of
treatment with the covalent TEC family kinase inhibitor. In some embodiments, treatment with a
chemotherapeutic agent or a biologic agent is continued prior to initiation of treatment with the
covalent TEC family kinase inhibitor. In some embodiments, the covalent TEC family kinase
inhibitor inhibits one or more TEC family kinases selected from among ITK, BTK, TEC,
RLK/TXK and BMX. In some embodiments, the covalent TEC family kinase inhibitor is an
IL2-inducible T-cell kinase (ITK) inhibitor. In some embodiments, the covalent TEC family
kinase inhibitor is a Bruton’s tyrosine kinase (BTK) inhibitor. In some embodiments, the
covalent TEC family kinase inhibitor is selected from among ibrutinib (PCI-32765), PCI1-45292,
PCI-45466, AVL-101, AVL-291, AVL-292, or ONO-WG-37. In some embodiments, the
covalent TEC family kinase inhibitor is ibrutinib. In some embodiments, the chemotherapeutic
agent or biologic agent is selected from among an antibody, a B cell receptor pathway inhibitor,
a T cell receptor inhibitor, a PI3K inhibitor, an IAP inhibitor, an mTOR inhibitor, a
radioimmunotherapeutic, a DNA damaging agent, a histone deacetylase inhibitor, a protein
kinase inhibitor, a hedgehog inhibitor, an Hsp90 inhibitor, a telomerase inhibitor, a Jak1/2
inhibitor, a protease inhibitor, an IRAK inhibitor, a PKC inhibitor, a PARP inhibitor, a CYP3A4
inhibitor, an AKT inhibitor, an Erk inhibitor, a proteosome inhibitor, an alkylating agent, an anti
metabolite, a plant alkaloid, a terpenoid, a cytotoxin, a topoisomerase inhibitor, or a combination
thereof. In some embodiments, the B cell receptor pathway inhibitor is a CD79A inhibitor, a
CD79B inhibitor, a CD19 inhibitor, a Lyn inhibitor, a Syk inhibitor, a PI3K inhibitor, a Blnk
inhibitor, a PLCy inhibitor, a PKCp inhibitor, a CD22 inhibitor, a Bcl-2 inhibitor, an IRAK 1/4
inhibitor, a microtubule inhibitor, a Topo II inhibitor, anti TWEAK, anti-IL17 bispecific

antibody, a CK2 inhibitor, anaplastic lymphoma kinase (ALK) and c-Met inhibitors,
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demethylase enzyme inhibitors such as demethylase, HDM, LSDI and KDM, fatty acid synthase

inhibitors such as spirocyclic piperidine derivatives, glucocorticosteriod receptor agonist, fusion
anti-CD 19-cytotoxic agent conjugate, antimetabolite, p70S6K inhibitor, immune modulators,
AKT/PKB inhibitor, procaspase-3 activator PAC-1, BRAF inhibitor, lactate dehydrogenase A
(LDH-A) inhibitor, CCR2 inhibitor, CXCR4 inhibitor, chemokine receptor antagonists, DNA
double stranded break repair inhibitors, NOR202, GA-101, TLR2 inhibitor, a JAK inhibitor (e.g.,
ruxolitinib, baricitinib, CYT387, lestauritinib, pacritinib, TG101348, SAR302503, tofacitinib
(Xeljanz), etanercept (Enbrel), GLPG0634, R256), or a combination thereof. In some
embodiments, the T cell receptor inhibitor is Muromonab-CD3. In some embodiments, the
chemotherapeutic agent or biologic agent is selected from among rituximab (rituxan),
carfilzomib, fludarabine, cyclophosphamide, vincristine, prednisalone. chlorambucil,
ifosphamide, doxorubicin, mesalazine, thalidomide, lenalidomide, temsirolimus, everolimus,
fostamatinib, paclitaxel, docetaxel, ofatumumab, dexamethasone, prednisone, CAL-101,
ibritumomab, tositumomab, bortezomib, pentostatin, endostatin, ritonavir, ketoconazole, an anti-
VEGF antibody, herceptin, cetuximab, cisplatin, carboplatin, docetaxel, erlotinib, etopiside, 5-
fluorouracil, gemcitabine, ifosphamide, imatinib mesylate (Gleevec), gefitinib, procarbazine,
prednisone, irinotecan, leucovorin, mechlorethamine, methotrexate, oxaliplatin, paclitaxel,
sorafenib, sunitinib, topotecan, vinblastine, GA-1101, dasatinib, Sipuleucel-T, disulfiram,
epigallocatechin-3-gallate, salinosporamide A, ONX0912, CEP-18770, MLN9708, R-406,
lenalinomide, spirocyclic piperidine derivatives, quinazoline carboxamide azetidine compounds,
thiotepa, DWA2114R, NK121, IS 3 295, 254-8S, alkyl sulfonates such as busulfan, improsulfan
and piposulfan; aziridines such as benzodepa, carboquone, meturedepa and uredepa;
ethylenimine, methylmelamines such as altretamine, triethylenemelamine,
triethylenephosphoramide, triethylenethiophosphoramide and trimethylmelamine;
chlornaphazine; estramustine; ifosfamide; mechlorethamine; oxide hydrochloride; novobiocin;
phenesterine; prednimustine; trofosfamide; uracil mustard; nitrosoureas such as carmustine,
chlorozotocin, fotemustine, lomustine, nimustine, ranimustine; antibiotics such as
aclacinomycins, actinomycin, anthramycin, azaserine, bleomycins, cactinomycin, calicheamicin,
carubicin, carminomycin, carzinophilin, chromomycins, dactinomycin, daunorubicin,
detorubicin, 6-diazo-5-oxo-L-norleucine, doxorubicin, epirubicin, esorubicin, idarubicin,
marcellomycin, mitomycins, mycophenolic acid, nogalamycin, olivomycins, peplomycin,
porfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin,
ubenimex, zinostatin, zorubicin; antimetabolites such as methotrexate and 5-fluorouracil (5-FU);
folic acid analogues such as denopterin, methotrexate, pteropterin, trimetrexate; purine analogs

such as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as
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ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine,
enocitabine, floxuridine; androgens such as calusterone, dromostanolone propionate, epitiostanol,
mepitiostane, testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic
acid replenisher such as folinic acid; aceglatone; aldophosphamide glycoside; aminolevulinic
acid; amsacrine; bestrabucil; bisantrene; edatrexate; defosfamide; demecolcine; diaziquone;
eflornithine; elliptinium acetate; etoglucid; gallium nitrate; hydroxyurea; lentinan; lonidamine;
mitoguazone; mitoxantrone; mopidamol; nitracrine; pentostatin; phenamet; pirarubicin;
podophyllinic acid; 2-ethylhydrazide; procarbazine; polysaccharide-K; razoxane; sizofiran;
spirogermanium; tenuazonic acid; triaziquone; 2, 2',2"-trichlorotriethylamine; urethan; vindesine;
dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman; gacytosine; cytosine
arabinoside; taxoids, e.g., paclitaxel and docetaxel; 6-thioguanine; mercaptopurine; methotrexate;
platinum analogs; platinum; etoposide (VP- 16); ifosfamide; mitomycin C; mitoxantrone;
vincristine; vinorelbine; Navelbine; Novantrone; teniposide; daunomycin; aminopterin; Xeloda;
ibandronate; CPT1 1; topoisomerase inhibitor RFS 2000; difluoromethylornithine (DMFO);
retinoic acid; esperamycins; capecitabine; and pharmaceutically acceptable salts, acids or
derivatives of; anti-hormonal agents such as anti-estrogens including for example tamoxifen,
raloxifene, aromatase inhibiting 4(5)-imidazoles, 4-hydroxytamoxifen, trioxifene, keoxifene,
LY117018, onapristone and toremifene (Fareston); antiandrogens such as flutamide, nilutamide,
bicalutamide, leuprolide and goserelin; ACK inhibitors such as AVL-263 (Avila
Therapeutics/Celgene Corporation), AVL-292 (Avila Therapeutics/Celgene Corporation), AVL-
291 (Avila Therapeutics/Celgene Corporation), BMS-488516 (Bristol-Myers Squibb), BMS-
509744 (Bristol-Myers Squibb), CGI-1746 (CGI Pharma/Gilead Sciences), CTA-056, GDC-
0834 (Genentech), HY-11066 (also, CTK417891, HMS3265G21, HMS3265G22, HMS3265H21,
HMS3265H22, 439574-61-5, AG-F-54930), ONO-4059 (Ono Pharmaceutical Co., Ltd.), ONO-
WG37 (Ono Pharmaceutical Co., Ltd.), PLS-123 (Peking University), RN486 (Hoffmann-La
Roche), HM71224 (Hanmi Pharmaceutical Company Limited) or a combination thereof. In
some embodiments, the subject has no detectable cancer following treatment of the cancer with
the first anticancer therapy and prior to administration of the covalent TEC family kinase
inhibitor. In some embodiments, the subject has no detectable primary or metastatic tumors
following treatment of the cancer with the first anticancer therapy and prior to administration of
the covalent TEC family kinase inhibitor. In some embodiments, the first anticancer therapy
decreases the size of a primary or metastatic tumor. In some embodiments, the subject has no
detectable circulating tumor cells following treatment of the cancer with the first anticancer
therapy and prior to administration of the covalent TEC family kinase inhibitor. In some

embodiments, the subject is a mammal. In some embodiments, the mammal is a human. In some
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embodiments, the covalent TEC family kinase inhibitor is administered daily. In some
embodiments, the covalent TEC family kinase inhibitor is administered 1, 2, 3, 4, 5 times or
more per day. In some embodiments, the covalent TEC family kinase inhibitor is administered
once per day. In some embodiments, the covalent TEC family kinase inhibitor is administered at
a dosage of about 40 mg/day to about 1000 mg/day. In some embodiments, the covalent TEC
family kinase inhibitor is administered for about 1 week to 5 years. In some embodiments, the
covalent TEC family kinase inhibitor is administered orally. In some embodiments, the risk of
relapsed or refractory disease is reduced by about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90% or greater compared to no treatment with TEC family kinase inhibitor. In some
embodiments, the subject is disease free for about 6 months, 1 year, 2 years, 3 years, 4 years, 5
years, 6 years, 7 years, 8 years, 9 years, or 10 years following last administration of TEC family
kinase inhibitor. In some embodiments, the risk of a secondary tumor is decreased compared to
no treatment with the covalent TEC family kinase inhibitor. In some embodiments, the subject
has a high risk of cancer recurrence prior to administration of the covalent TEC family kinase
inhibitor. In some embodiments, the covalent TEC family kinase inhibitor is administered with
an additional chemotherapeutic agent or biologic agent. In some embodiments, the additional
chemotherapeutic agent or biologic agent is selected from among an antibody, a B cell receptor
pathway inhibitor, a T cell receptor inhibitor, a PI3K inhibitor, an IAP inhibitor, an mMTOR
inhibitor, a radioimmunotherapeutic, a DNA damaging agent, a histone deacetylase inhibitor, a
protein kinase inhibitor, a hedgehog inhibitor, an Hsp90 inhibitor, a telomerase inhibitor, a
Jak1/2 inhibitor, a protease inhibitor, an IRAK inhibitor, a PKC inhibitor, a PARP inhibitor, a
CYP3A4 inhibitor, an AKT inhibitor, an Erk inhibitor, an alkylating agent, an anti metabolite, a
plant alkaloid, a terpenoid, a cytotoxin, a topoisomerase inhibitor, a CD22 inhibitor, a Bcl-2
inhibitor, an IRAK 1/4 inhibitor, a microtubule inhibitor, a Topo II inhibitor, anti TWEAK, anti-
IL17 bispecific antibody, a CK2 inhibitor, anaplastic lymphoma kinase (ALK) and c-Met
inhibitors, demethylase enzyme inhibitors such as demethylase, HDM, LSDI and KDM, fatty
acid synthase inhibitors such as spirocyclic piperidine derivatives, glucocorticosteriod receptor
agonist, fusion anti-CD 19-cytotoxic agent conjugate, antimetabolite, p70S6K inhibitor, immune
modulators, AKT/PKB inhibitor, procaspase-3 activator PAC-1, BRAF inhibitor, lactate
dehydrogenase A (LDH-A) inhibitor, CCR2 inhibitor, CXCR4 inhibitor, chemokine receptor
antagonists, DNA double stranded break repair inhibitors, NOR202, GA-101, TLR2 inhibitor, or
a combination thereof. In some embodiments, the B cell receptor pathway inhibitor is a CD79A
inhibitor, a CD79B inhibitor, a CD19 inhibitor, a Lyn inhibitor, a Syk inhibitor, a PI3K inhibitor,
a Blnk inhibitor, a PLCy inhibitor, a PKCP inhibitor, a JAK inhibitor (e.g., ruxolitinib,
baricitinib, CYT387, lestauritinib, pacritinib, TG101348, SAR302503, tofacitinib (Xeljanz),
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etanercept (Enbrel), GLPG0634, R256), or a combination thereof. In some embodiments, the
additional chemotherapeutic agent or biologic agent is selected from among rituximab (rituxan),
carfilzomib, fludarabine, cyclophosphamide, vincristine, prednisalone. chlorambucil,
ifosphamide, doxorubicin, mesalazine, thalidomide, lenalidomide, temsirolimus, everolimus,
fostamatinib, paclitaxel, docetaxel, ofatumumab, dexamethasone, prednisone, CAL-101,
ibritumomab, tositumomab, bortezomib, pentostatin, endostatin, ritonavir, ketoconazole, an anti-
VEGF antibody, herceptin, cetuximab, cisplatin, carboplatin, docetaxel, erlotinib, etopiside, 5-
fluorouracil, gemcitabine, ifosphamide, imatinib mesylate (Gleevec), gefitinib, procarbazine,
prednisone, irinotecan, leucovorin, mechlorethamine, methotrexate, oxaliplatin, paclitaxel,
sorafenib, sunitinib, topotecan, vinblastine, GA-1101, dasatinib, Sipuleucel-T, disulfiram,
epigallocatechin-3-gallate, salinosporamide A, ONX0912, CEP-18770, MLN9708, R-406,
lenalinomide, spirocyclic piperidine derivatives, quinazoline carboxamide azetidine compounds,
thiotepa, DWA2114R, NK121, IS 3 295, 254-8S, alkyl sulfonates such as busulfan, improsulfan
and piposulfan; aziridines such as benzodepa, carboquone, meturedepa and uredepa;
ethylenimine, methylmelamines such as altretamine, triethylenemelamine,
triethylenephosphoramide, triethylenethiophosphoramide and trimethylmelamine;
chlornaphazine; estramustine; ifosfamide; mechlorethamine; oxide hydrochloride; novobiocin;
phenesterine; prednimustine; trofosfamide; uracil mustard; nitrosoureas such as carmustine,
chlorozotocin, fotemustine, lomustine, nimustine, ranimustine; antibiotics such as
aclacinomycins, actinomycin, anthramycin, azaserine, bleomycins, cactinomycin, calicheamicin,
carubicin, carminomycin, carzinophilin, chromomycins, dactinomycin, daunorubicin,
detorubicin, 6-diazo-5-oxo-L-norleucine, doxorubicin, epirubicin, esorubicin, idarubicin,
marcellomycin, mitomycins, mycophenolic acid, nogalamycin, olivomycins, peplomycin,
porfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin,
ubenimex, zinostatin, zorubicin; antimetabolites such as methotrexate and 5-fluorouracil (5-FU);
folic acid analogues such as denopterin, methotrexate, pteropterin, trimetrexate; purine analogs
such as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as
ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine,
enocitabine, floxuridine; androgens such as calusterone, dromostanolone propionate, epitiostanol,
mepitiostane, testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic
acid replenisher such as folinic acid; aceglatone; aldophosphamide glycoside; aminolevulinic
acid; amsacrine; bestrabucil; bisantrene; edatrexate; defosfamide; demecolcine; diaziquone;
eflornithine; elliptinium acetate; etoglucid; gallium nitrate; hydroxyurea; lentinan; lonidamine;
mitoguazone; mitoxantrone; mopidamol; nitracrine; pentostatin; phenamet; pirarubicin;

podophyllinic acid; 2-ethylhydrazide; procarbazine; polysaccharide-K; razoxane; sizofiran;
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spirogermanium; tenuazonic acid; triaziquone; 2, 2',2"-trichlorotriethylamine; urethan; vindesine;
dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman; gacytosine; cytosine
arabinoside; taxoids, e.g., paclitaxel and docetaxel; 6-thioguanine; mercaptopurine; methotrexate;
platinum analogs; platinum; etoposide (VP- 16); ifosfamide; mitomycin C; mitoxantrone;
vincristine; vinorelbine; Navelbine; Novantrone; teniposide; daunomycin; aminopterin; Xeloda;
ibandronate; CPT1 1; topoisomerase inhibitor RFS 2000; difluoromethylornithine (DMFO);
retinoic acid; esperamycins; capecitabine; and pharmaceutically acceptable salts, acids or
derivatives of; anti-hormonal agents such as anti-estrogens including for example tamoxifen,
raloxifene, aromatase inhibiting 4(5)-imidazoles, 4-hydroxytamoxifen, trioxifene, keoxifene,
LY117018, onapristone and toremifene (Fareston); antiandrogens such as flutamide, nilutamide,
bicalutamide, leuprolide and goserelin; ACK inhibitors such as AVL-263 (Avila
Therapeutics/Celgene Corporation), AVL-292 (Avila Therapeutics/Celgene Corporation), AVL-
291 (Avila Therapeutics/Celgene Corporation), BMS-488516 (Bristol-Myers Squibb), BMS-
509744 (Bristol-Myers Squibb), CGI-1746 (CGI Pharma/Gilead Sciences), CTA-056, GDC-
0834 (Genentech), HY-11066 (also, CTK417891, HMS3265G21, HMS3265G22, HMS3265H21,
HMS3265H22, 439574-61-5, AG-F-54930), ONO-4059 (Ono Pharmaceutical Co., Ltd.), ONO-
WG37 (Ono Pharmaceutical Co., Ltd.), PLS-123 (Peking University), RN486 (Hoffmann-La
Roche), HM71224 (Hanmi Pharmaceutical Company Limited) or a combination thereof.

[0008] Described herein, in certain embodiments, are methods of adjuvant therapy
comprising administering to a subject with cancer, following surgery for removal of a tumor, an
effective amount of a covalent TEC family kinase inhibitor to prevent, reduce the risk of, or
delay relapsed or refractory disease. In some embodiments, the covalent TEC family kinase
inhibitor inhibits one or more TEC family kinases selected from among ITK, BTK, TEC,
RLK/TXK and BMX. In some embodiments, the covalent TEC family kinase inhibitor is an
IL2-inducible T-cell kinase (ITK) inhibitor. In some embodiments, the covalent TEC family
kinase inhibitor is a Bruton’s tyrosine kinase (BTK) inhibitor. In some embodiments, the
covalent TEC family kinase inhibitor is selected from among ibrutinib (PCI-32765), PCI1-45292,
PCI-45466, AVL-101, AVL-291, AVL-292, or ONO-WG-37. In some embodiments, the
covalent TEC family kinase inhibitor is ibrutinib. In some embodiments, disease free survival
(DES) or overall survival (OS) is assessed 1, 2, 3, 4, 5, 6,7, 8,9, 10 years or longer following
initiation of covalent TEC family kinase inhibitor administration. In some embodiments, the
surgery for removal of a tumor is a definitive surgery. In some embodiments, the subject has no
detectable tumors following surgery. In some embodiments, the subject has no detectable
circulating tumor cells following surgery. In some embodiments, the surgery for removal of a

tumor is a partial removal of the tumor. In some embodiments, the subject has not been
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administered chemotherapy for treatment of the cancer. In some embodiments, the subject has
been administered a chemotherapeutic agent or biologic agent for treatment of the cancer. In
some embodiments, the subject is a mammal. In some embodiments, the mammal is a human. In
some embodiments, the covalent TEC family kinase inhibitor is administered daily. In some
embodiments, the covalent TEC family kinase inhibitor is administered 1, 2, 3, 4, 5 times or
more per day. In some embodiments, the covalent TEC family kinase inhibitor is administered
once per day. In some embodiments, the covalent TEC family kinase inhibitor is administered at
a dosage of about 40 mg/day to about 1000 mg/day. In some embodiments, the covalent TEC
family kinase inhibitor is administered for about 1 week to 5 years. In some embodiments, the
covalent TEC family kinase inhibitor is administered orally. In some embodiments, the risk of
relapsed or refractory disease is reduced by about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90% or greater compared to no treatment with the covalent TEC family kinase inhibitor. In some
embodiments, the subject is disease free for about 6 months, 1 year, 2 years, 3 years, 4 years, 5
years, 6 years, 7 years, 8 years, 9 years, 10 years or longer following last administration of the
covalent TEC family kinase inhibitor. In some embodiments, the risk of a secondary tumor is
decreased compared to no treatment with the covalent TEC family kinase inhibitor. In some
embodiments, the subject has a high risk of cancer recurrence prior to treatment with the
covalent TEC family kinase inhibitor. In some embodiments, the tumor is a sarcoma, carcinoma,
neurofibromatoma or a lymphoma. In some embodiments, the lymphoma is an enlarged lymph
node or an extranodal lymphoma. In some embodiments, the subject has a brain, breast, bladder,
bone, colon, kidney, liver, lung, ovarian, pancreatic, prostate, skin or proximal or distal bile duct
carcinoma. In some embodiments, the subject has a hematologic cancer. In some embodiments,
the cancer is a lymphoma. In some embodiments, the subject has a non-Hodgkin’s lymphoma. In
some embodiments, the non-Hodgkin’s lymphoma is chronic lymphocytic leukemia/small
lymphocytic lymphoma (CLL/SLL), follicular lymphoma (FL), diffuse large B-cell lymphoma
(DLBCL), mantle cell lymphoma (MCL), Waldenstrom’s macroglobulinemia, multiple
myeloma, marginal zone lymphoma, Burkitt’s lymphoma, non-Burkitt high grade B cell
lymphoma, or extranodal marginal zone B cell lymphoma. In some embodiments, the non-
Hodgkin’s lymphoma is a relapsed or refractory non-Hodgkin’s lymphoma. In some
embodiments, the subject has a T-cell malignancy. In some embodiments, the T-cell malignancy
1s peripheral T-cell lymphoma not otherwise specified (PTCL-NOS), anaplastic large cell
lymphoma, angioimmunoblastic lymphoma, cutaneous T-cell lymphoma, adult T-cell
leukemia/lymphoma (ATLL), blastic NK-cell lymphoma, enteropathy-type T-cell lymphoma,
hematosplenic gamma-delta T-cell lymphoma, lymphoblastic lymphoma, nasal NK/T-cell

lymphomas, or treatment-related T-cell lymphomas. In some embodiments, the T-cell
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malignancy is a relapsed or refractory T-cell malignancy. In some embodiments, DFS or OS is
evaluated about 1, 2, 3,4, 5, 6, 7, 8, 9, 10 years after initiation of the covalent TEC family
kinase inhibitor treatment. In some embodiments, the covalent TEC family kinase inhibitor is
administered in combination with an additional chemotherapeutic agent or biologic agent. In
some embodiments, the additional chemotherapeutic agent or biologic agent is selected from
among an antibody, a B cell receptor pathway inhibitor, a T cell receptor inhibitor, a PI3K
inhibitor, an IAP inhibitor, a proteosome inhibitor, an mTOR inhibitor, a
radioimmunotherapeutic, a DNA damaging agent, a histone deacetylase inhibitor, a protein
kinase inhibitor, a hedgehog inhibitor, an Hsp90 inhibitor, a telomerase inhibitor, a Jak1/2
inhibitor, a protease inhibitor, an IRAK inhibitor, a PKC inhibitor, a PARP inhibitor, a CYP3A4
inhibitor, an AKT inhibitor, an Erk inhibitor, an alkylating agent, an anti metabolite, a plant
alkaloid, a terpenoid, a cytotoxin, a topoisomerase inhibitor, a CD22 inhibitor, a Bcl-2 inhibitor,
an IRAK 1/4 inhibitor, a microtubule inhibitor, a Topo II inhibitor, anti TWEAK, anti-IL17
bispecific antibody, a CK2 inhibitor, anaplastic lymphoma kinase (ALK) and c-Met inhibitors,
demethylase enzyme inhibitors such as demethylase, HDM, LSDI and KDM, fatty acid synthase
inhibitors such as spirocyclic piperidine derivatives, glucocorticosteriod receptor agonist, fusion
anti-CD 19-cytotoxic agent conjugate, antimetabolite, p70S6K inhibitor, immune modulators,
AKT/PKB inhibitor, procaspase-3 activator PAC-1, BRAF inhibitor, lactate dehydrogenase A
(LDH-A) inhibitor, CCR2 inhibitor, CXCR4 inhibitor, chemokine receptor antagonists, DNA
double stranded break repair inhibitors, NOR202, GA-101, TLR2 inhibitor, or a combination
thereof. In some embodiments, the B cell receptor pathway inhibitor is a CD79A inhibitor, a
CD79B inhibitor, a CD19 inhibitor, a Lyn inhibitor, a Syk inhibitor, a PI3K inhibitor, a Blnk
inhibitor, a PLCy inhibitor, a PKCp inhibitor, a JAK inhibitor (e.g., ruxolitinib, baricitinib,
CYT387, lestauritinib, pacritinib, TG101348, SAR302503, tofacitinib (Xeljanz), etanercept
(Enbrel), GLPG0634, R256), or a combination thereof. In some embodiments, the T cell
receptor inhibitor is Muromonab-CD3. In some embodiments, the additional chemotherapeutic
agent or biologic agent is selected from among rituximab (rituxan), carfilzomib, fludarabine,
cyclophosphamide, vincristine, prednisalone. chlorambucil, ifosphamide, doxorubicin,
mesalazine, thalidomide, lenalidomide, temsirolimus, everolimus, fostamatinib, paclitaxel,
docetaxel, ofatumumab, dexamethasone, prednisone, CAL-101, ibritumomab, tositumomab,
bortezomib, pentostatin, endostatin, ritonavir, ketoconazole, an anti-VEGF antibody, herceptin,
cetuximab, cisplatin, carboplatin, docetaxel, erlotinib, etopiside, 5-fluorouracil, gemcitabine,
ifosphamide, imatinib mesylate (Gleevec), gefitinib, procarbazine, prednisone, irinotecan,
leucovorin, mechlorethamine, methotrexate, oxaliplatin, paclitaxel, sorafenib, sunitinib,

topotecan, vinblastine, GA-1101, dasatinib, Sipuleucel-T, disulfiram, epigallocatechin-3-gallate,

-19-



WO 2014/071231 PCT/US2013/068132
salinosporamide A, ONX0912, CEP-18770, MLN9708, R-406, lenalinomide, spirocyclic
piperidine derivatives, quinazoline carboxamide azetidine compounds, thiotepa, DWA2114R,
NK121, IS 3 295, 254-S, alkyl sulfonates such as busulfan, improsulfan and piposulfan;
aziridines such as benzodepa, carboquone, meturedepa and uredepa; ethylenimine,
methylmelamines such as altretamine, triethylenemelamine, triethylenephosphoramide,
tricthylenethiophosphoramide and trimethylmelamine; chlornaphazine; estramustine; ifosfamide;
mechlorethamine; oxide hydrochloride; novobiocin; phenesterine; prednimustine; trofosfamide;
uracil mustard; nitrosoureas such as carmustine, chlorozotocin, fotemustine, lomustine,
nimustine, ranimustine; antibiotics such as aclacinomycins, actinomycin, anthramycin, azaserine,
bleomycins, cactinomycin, calicheamicin, carubicin, carminomycin, carzinophilin,
chromomycins, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine,
doxorubicin, epirubicin, esorubicin, idarubicin, marcellomycin, mitomycins, mycophenolic acid,
nogalamycin, olivomycins, peplomycin, porfiromycin, puromycin, quelamycin, rodorubicin,
streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin, zorubicin; antimetabolites such as
methotrexate and 5-fluorouracil (5-FU); folic acid analogues such as denopterin, methotrexate,
pteropterin, trimetrexate; purine analogs such as fludarabine, 6-mercaptopurine, thiamiprine,
thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6-azauridine, carmofur,
cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine; androgens such as
calusterone, dromostanolone propionate, epitiostanol, mepitiostane, testolactone; anti-adrenals
such as aminoglutethimide, mitotane, trilostane; folic acid replenisher such as folinic acid;
aceglatone; aldophosphamide glycoside; aminolevulinic acid; amsacrine; bestrabucil; bisantrene;
edatrexate; defosfamide; demecolcine; diaziquone; eflornithine; elliptinium acetate; etoglucid,;
gallium nitrate; hydroxyurea; lentinan; lonidamine; mitoguazone; mitoxantrone; mopidamol;
nitracrine; pentostatin; phenamet; pirarubicin; podophyllinic acid; 2-ethylhydrazide;
procarbazine; polysaccharide-K; razoxane; sizofiran; spirogermanium; tenuazonic acid;
triaziquone; 2, 2',2"-trichlorotriethylamine; urethan; vindesine; dacarbazine; mannomustine;
mitobronitol; mitolactol; pipobroman; gacytosine; cytosine arabinoside; taxoids, e.g., paclitaxel
and docetaxel; 6-thioguanine; mercaptopurine; methotrexate; platinum analogs; platinum,;
etoposide (VP- 16); ifosfamide; mitomycin C; mitoxantrone; vincristine; vinorelbine; Navelbine;
Novantrone; teniposide; daunomycin; aminopterin; Xeloda; ibandronate; CPT1 1; topoisomerase
inhibitor RFS 2000; difluoromethylornithine (DMFO); retinoic acid; esperamycins; capecitabine;
and pharmaceutically acceptable salts, acids or derivatives of; anti-hormonal agents such as anti-
estrogens including for example tamoxifen, raloxifene, aromatase inhibiting 4(5)-imidazoles, 4-
hydroxytamoxifen, trioxifene, keoxifene, LY 117018, onapristone and toremifene (Fareston);

antiandrogens such as flutamide, nilutamide, bicalutamide, leuprolide and goserelin; ACK
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inhibitors such as AVL-263 (Avila Therapeutics/Celgene Corporation), AVL-292 (Avila
Therapeutics/Celgene Corporation), AVL-291 (Avila Therapeutics/Celgene Corporation), BMS-
488516 (Bristol-Myers Squibb), BMS-509744 (Bristol-Myers Squibb), CGI-1746 (CGI
Pharma/Gilead Sciences), CTA-056, GDC-0834 (Genentech), HY-11066 (also, CTK417891,
HMS3265G21, HMS3265G22, HMS3265H21, HMS3265H22, 439574-61-5, AG-F-54930),
ONO-4059 (Ono Pharmaceutical Co., Ltd.), ONO-WG37 (Ono Pharmaceutical Co., Ltd.), PLS-
123 (Peking University), RN486 (Hoffmann-La Roche), HM71224 (Hanmi Pharmaceutical
Company Limited) or a combination thereof.

[0009] Described herein, in certain embodiments, are methods adjuvant therapy comprising
administering to a subject with cancer, following surgery for removal of a tumor, an effective
amount of a covalent TEC family kinase inhibitor so as to extend disease free survival (DFS) or
overall survival (OS) in the subject. In some embodiments, the covalent TEC family kinase
inhibitor inhibits one or more TEC family kinases selected from among ITK, BTK, TEC,
RLK/TXK and BMX. In some embodiments, the covalent TEC family kinase inhibitor is an
IL2-inducible T-cell kinase (ITK) inhibitor. In some embodiments, the covalent TEC family
kinase inhibitor is a Bruton’s tyrosine kinase (BTK) inhibitor. In some embodiments, the
covalent TEC family kinase inhibitor is selected from among ibrutinib (PCI-32765), PCI1-45292,
PCI-45466, AVL-101, AVL-291, AVL-292, or ONO-WG-37. In some embodiments, the
covalent TEC family kinase inhibitor is ibrutinib. In some embodiments, disease free survival
(DES) or overall survival (OS) is assessed 1, 2, 3, 4, 5, 6,7, 8, 9, 10 years or longer following
initiation of covalent TEC family kinase inhibitor administration. In some embodiments, the
surgery for removal of a tumor is a definitive surgery. In some embodiments, the subject has no
detectable tumors following surgery. In some embodiments, the subject has no detectable
circulating tumor cells following surgery. In some embodiments, the surgery for removal of a
tumor is a partial removal of the tumor. In some embodiments, the subject has not been
administered chemotherapy for treatment of the cancer. In some embodiments, the subject has
been administered a chemotherapeutic agent or biologic agent for treatment of the cancer. In
some embodiments, the subject is a mammal. In some embodiments, the mammal is a human. In
some embodiments, the covalent TEC family kinase inhibitor is administered daily. In some
embodiments, the covalent TEC family kinase inhibitor is administered 1, 2, 3, 4, 5 times or
more per day. In some embodiments, the covalent TEC family kinase inhibitor is administered
once per day. In some embodiments, the covalent TEC family kinase inhibitor is administered at
a dosage of about 40 mg/day to about 1000 mg/day. In some embodiments, the covalent TEC
family kinase inhibitor is administered for about 1 week to 5 years. In some embodiments, the

covalent TEC family kinase inhibitor is administered orally. In some embodiments, the risk of

221 -



WO 2014/071231 PCT/US2013/068132
relapsed or refractory disease is reduced by about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90% or greater compared to no treatment with the covalent TEC family kinase inhibitor. In some
embodiments, the subject is disease free for about 6 months, 1 year, 2 years, 3 years, 4 years, 5
years, 6 years, 7 years, 8 years, 9 years, 10 years or longer following last administration of the
covalent TEC family kinase inhibitor. In some embodiments, the risk of a secondary tumor is
decreased compared to no treatment with the covalent TEC family kinase inhibitor. In some
embodiments, the subject has a high risk of cancer recurrence prior to treatment with the
covalent TEC family kinase inhibitor. In some embodiments, the tumor is a sarcoma, carcinoma,
neurofibromatoma or a lymphoma. In some embodiments, the lymphoma is an enlarged lymph
node or an extranodal lymphoma. In some embodiments, the subject has a brain, breast, bladder,
bone, colon, kidney, liver, lung, ovarian, pancreatic, prostate, skin or proximal or distal bile duct
carcinoma. In some embodiments, the subject has a hematologic cancer. In some embodiments,
the cancer is a lymphoma. In some embodiments, the subject has a non-Hodgkin’s lymphoma. In
some embodiments, the non-Hodgkin’s lymphoma is chronic lymphocytic leukemia/small
lymphocytic lymphoma (CLL/SLL), follicular lymphoma (FL), diffuse large B-cell lymphoma
(DLBCL), mantle cell lymphoma (MCL), Waldenstrom’s macroglobulinemia, multiple
myeloma, marginal zone lymphoma, Burkitt’s lymphoma, non-Burkitt high grade B cell
lymphoma, or extranodal marginal zone B cell lymphoma. In some embodiments, the non-
Hodgkin’s lymphoma is a relapsed or refractory non-Hodgkin’s lymphoma. In some
embodiments, the subject has a T-cell malignancy. In some embodiments, the T-cell malignancy
1s peripheral T-cell lymphoma not otherwise specified (PTCL-NOS), anaplastic large cell
lymphoma, angioimmunoblastic lymphoma, cutaneous T-cell lymphoma, adult T-cell
leukemia/lymphoma (ATLL), blastic NK-cell lymphoma, enteropathy-type T-cell lymphoma,
hematosplenic gamma-delta T-cell lymphoma, lymphoblastic lymphoma, nasal NK/T-cell
lymphomas, or treatment-related T-cell lymphomas. In some embodiments, the T-cell
malignancy is a relapsed or refractory T-cell malignancy. In some embodiments, DFS or OS is
evaluated about 1, 2, 3,4, 5, 6, 7, 8, 9, 10 years after initiation of the covalent TEC family
kinase inhibitor treatment. In some embodiments, the covalent TEC family kinase inhibitor is
administered in combination with an additional chemotherapeutic agent or biologic agent. In
some embodiments, the additional chemotherapeutic agent or biologic agent is selected from
among an antibody, a B cell receptor pathway inhibitor, a T cell receptor inhibitor, a PI3K
inhibitor, an IAP inhibitor, an mTOR inhibitor, a radioimmunotherapeutic, a DNA damaging
agent, a histone deacetylase inhibitor, a protein kinase inhibitor, a hedgehog inhibitor, an Hsp90
inhibitor, a telomerase inhibitor, a Jak1/2 inhibitor, a protease inhibitor, an IRAK inhibitor, a

PKC inhibitor, a PARP inhibitor, a protcomsome inhibitor, a CYP3A4 inhibitor, an AKT
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inhibitor, an Erk inhibitor, an alkylating agent, an anti metabolite, a plant alkaloid, a terpenoid, a
cytotoxin, a topoisomerase inhibitor, or a combination thereof. In some embodiments, the B cell
receptor pathway inhibitor is a CD79A inhibitor, a CD79B inhibitor, a CD19 inhibitor, a Lyn
inhibitor, a Syk inhibitor, a PI3K inhibitor, a Blnk inhibitor, a PLCy inhibitor, a PKCP inhibitor,
a CD22 inhibitor, a Bcl-2 inhibitor, an IRAK 1/4 inhibitor, a microtubule inhibitor, a Topo 11
inhibitor, anti TWEAK, anti-IL17 bispecific antibody, a CK2 inhibitor, anaplastic lymphoma
kinase (ALK) and c-Met inhibitors, demethylase enzyme inhibitors such as demethylase, HDM,
LSDI and KDM, fatty acid synthase inhibitors such as spirocyclic piperidine derivatives,
glucocorticosteriod receptor agonist, fusion anti-CD 19-cytotoxic agent conjugate,
antimetabolite, p70S6K inhibitor, immune modulators, AKT/PKB inhibitor, procaspase-3
activator PAC-1, BRAF inhibitor, lactate dehydrogenase A (LDH-A) inhibitor, CCR2 inhibitor,
CXCR4 inhibitor, chemokine receptor antagonists, DNA double stranded break repair inhibitors,
NOR202, GA-101, TLR2 inhibitor, a JAK inhibitor (e.g., ruxolitinib, baricitinib, CYT387,
lestauritinib, pacritinib, TG101348, SAR302503, tofacitinib (Xeljanz), etanercept (Enbrel),
GLPG0634, R256), or a combination thereof. In some embodiments, the T cell receptor inhibitor
18 Muromonab-CD3. In some embodiments, the additional chemotherapeutic agent or biologic
agent 1s selected from among rituximab, carfilzomib, fludarabine, cyclophosphamide, vincristine,
prednisalone. chlorambucil, ifosphamide, doxorubicin, mesalazine, thalidomide, lenalidomide,
temsirolimus, everolimus, fostamatinib, paclitaxel, docetaxel, ofatumumab, dexamethasone,
prednisone, CAL-101, ibritumomab, tositumomab, bortezomib, pentostatin, endostatin, ritonavir,
ketoconazole, an anti-VEGF antibody, herceptin, cetuximab, cisplatin, carboplatin, docetaxel,
erlotinib, etopiside, S-fluorouracil, gemcitabine, ifosphamide, imatinib mesylate (Gleevec),
gefitinib, procarbazine, prednisone, irinotecan, leucovorin, mechlorethamine, methotrexate,
oxaliplatin, paclitaxel, sorafenib, sunitinib, topotecan, vinblastine, GA-1101, dasatinib,
Sipuleucel-T, disulfiram, epigallocatechin-3-gallate, salinosporamide A, ONX0912, CEP-18770,
MLNO9708, R-406, lenalinomide, spirocyclic piperidine derivatives, quinazoline carboxamide
azetidine compounds, thiotepa, DWA2114R, NK121, IS 3 295, 254-S, alkyl sulfonates such as
busulfan, improsulfan and piposulfan; aziridines such as benzodepa, carboquone, meturedepa
and uredepa; ethylenimine, methylmelamines such as altretamine, triethylenemelamine,
triethylenephosphoramide, triethylenethiophosphoramide and trimethylmelamine;
chlornaphazine; estramustine; ifosfamide; mechlorethamine; oxide hydrochloride; novobiocin;
phenesterine; prednimustine; trofosfamide; uracil mustard; nitrosoureas such as carmustine,
chlorozotocin, fotemustine, lomustine, nimustine, ranimustine; antibiotics such as
aclacinomycins, actinomycin, anthramycin, azaserine, bleomycins, cactinomycin, calicheamicin,

carubicin, carminomycin, carzinophilin, chromomycins, dactinomycin, daunorubicin,
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detorubicin, 6-diazo-5-oxo-L-norleucine, doxorubicin, epirubicin, esorubicin, idarubicin,
marcellomycin, mitomycins, mycophenolic acid, nogalamycin, olivomycins, peplomycin,
porfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin,
ubenimex, zinostatin, zorubicin; antimetabolites such as methotrexate and 5-fluorouracil (5-FU);
folic acid analogues such as denopterin, methotrexate, pteropterin, trimetrexate; purine analogs
such as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as
ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine,
enocitabine, floxuridine; androgens such as calusterone, dromostanolone propionate, epitiostanol,
mepitiostane, testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic
acid replenisher such as folinic acid; aceglatone; aldophosphamide glycoside; aminolevulinic
acid; amsacrine; bestrabucil; bisantrene; edatrexate; defosfamide; demecolcine; diaziquone;
eflornithine; elliptinium acetate; etoglucid; gallium nitrate; hydroxyurea; lentinan; lonidamine;
mitoguazone; mitoxantrone; mopidamol; nitracrine; pentostatin; phenamet; pirarubicin;
podophyllinic acid; 2-ethylhydrazide; procarbazine; polysaccharide-K; razoxane; sizofiran;
spirogermanium; tenuazonic acid; triaziquone; 2, 2',2"-trichlorotriethylamine; urethan; vindesine;
dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman; gacytosine; cytosine
arabinoside; taxoids, e.g., paclitaxel and docetaxel; 6-thioguanine; mercaptopurine; methotrexate;
platinum analogs; platinum; etoposide (VP- 16); ifosfamide; mitomycin C; mitoxantrone;
vincristine; vinorelbine; Navelbine; Novantrone; teniposide; daunomycin; aminopterin; Xeloda;
ibandronate; CPT1 1; topoisomerase inhibitor RFS 2000; difluoromethylornithine (DMFO);
retinoic acid; esperamycins; capecitabine; and pharmaceutically acceptable salts, acids or
derivatives of; anti-hormonal agents such as anti-estrogens including for example tamoxifen,
raloxifene, aromatase inhibiting 4(5)-imidazoles, 4-hydroxytamoxifen, trioxifene, keoxifene,
LY117018, onapristone and toremifene (Fareston); antiandrogens such as flutamide, nilutamide,
bicalutamide, leuprolide and goserelin; ACK inhibitors such as AVL-263 (Avila
Therapeutics/Celgene Corporation), AVL-292 (Avila Therapeutics/Celgene Corporation), AVL-
291 (Avila Therapeutics/Celgene Corporation), BMS-488516 (Bristol-Myers Squibb), BMS-
509744 (Bristol-Myers Squibb), CGI-1746 (CGI Pharma/Gilead Sciences), CTA-056, GDC-
0834 (Genentech), HY-11066 (also, CTK417891, HMS3265G21, HMS3265G22, HMS3265H21,
HMS3265H22, 439574-61-5, AG-F-54930), ONO-4059 (Ono Pharmaceutical Co., Ltd.), ONO-
WG37 (Ono Pharmaceutical Co., Ltd.), PLS-123 (Peking University), RN486 (Hoffmann-La
Roche), HM71224 (Hanmi Pharmaceutical Company Limited) or a combination thereof.

[0010] Described herein, in certain embodiments, are methods of treating T-cell malignancy
in the subject comprising administering to the subject an effective amount of a covalent TEC

family kinase inhibitor thereby treating the T-cell malignancy. In some embodiments, the
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covalent TEC family kinase inhibitor inhibits one or more TEC family kinases selected from
among ITK, BTK, TEC, RLK/TXK and BMX. In some embodiments, the covalent TEC family
kinase inhibitor inhibits ITK. In some embodiments, the covalent TEC family kinase inhibitor is
selected from among ibrutinib (PCI-32765), PCI1-45292, PCI-45466, AVL-101, AVL-291,
AVL-292, or ONO-WG-37. In some embodiments, the covalent TEC family kinase inhibitor is
ibrutinib. In some embodiments, the T-cell malignancy is selected from among peripheral T-cell
lymphoma not otherwise specified (PTCL-NOS), anaplastic large cell lymphoma,
angioimmunoblastic lymphoma, cutaneous T-cell lymphoma, adult T-cell leukemia/lymphoma
(ATLL), blastic NK-cell lymphoma, enteropathy-type T-cell lymphoma, hematosplenic gamma-
delta T-cell lymphoma, lymphoblastic lymphoma, nasal NK/T-cell lymphomas, or treatment-
related T-cell lymphomas. In some embodiments, the T-cell malignancy is a relapsed or
refractory T-cell malignancy.

[0011] Described herein, in certain embodiments, are methods of treating a subject having
an immune disorder characterized by an impaired Th1 immune response or an overactive Th2
response comprising administering to the subject an effective amount of a covalent TEC family
kinase inhibitor to increase the Th1 immune response or decrease the Th2 response in the
subject, whereby the immune disorder is treated. In some embodiments, the subject has a
pathogenic infection. In some embodiments, the pathogenic infection is a viral, a bacterial, a
fungal, a parasitic or a protozoal infection. In some embodiments, the pathogenic infection is a
viral or a bacterial infection. In some embodiments, the immune disorder is associated with a
hematologic cancer. In some embodiments, the immune disorder is associated with a leukemia, a
lymphoma, or a myeloma. In some embodiments, the immune disorder is associated with non-
Hodgkin’s lymphoma. In some embodiments, the immune disorder is associated with chronic
lymphocytic leukemia (CLL), small lymphocytic lymphoma (SLL), high risk CLL, follicular
lymphoma (FL), diffuse large B-cell lymphoma (DLBCL), mantle cell lymphoma (MCL),
Waldenstrom’s macroglobulinemia, multiple myeloma, marginal zone lymphoma, Burkitt’s
lymphoma, non-Burkitt high grade B cell lymphoma, extranodal marginal zone B cell
lymphoma or Sezary syndrome. In some embodiments, the subject has an autoimmune disease
characterized by an impaired Th1 immune response or an overactive Th2 response. In some
embodiments, the autoimmune disease is associated with a viral infection. In some embodiments,
wherein the subject has a human immunodeficiency virus (HIV) infection. In some
embodiments, the subject has a hepatitis infection. In some embodiments, the hepatitis infection
1s an A, B or C type hepatitis infection. In some embodiments, the subject has an influenza
infection. In some embodiments, the subject has measles virus infection. In some embodiments,

the subject has a Human papilloma virus infection. In some embodiments, the subject has a
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Human herpesvirus 6A, Human herpesvirus 6B, or Human herpesvirus 7. In some embodiments,
the subject has a Herpes Simplex virus. In some embodiments, the subject has an Epstein-Bar
virus. In some embodiments, the subject has a Human cytomegalovirus. In some embodiments,
the subject has a Rous sarcoma virus. In some embodiments, the subject has a chronic
granulomatous disease. In some embodiments, the autoimmune disease is autoimmune arthritis.
In some embodiments, the immune disorder is atopic dermatitis, inflammatory bowel disease, an
unspecified T-cell lymphoma (U-PTCLs), rheumatoid arthritis, bronchial asthma, allergic
airway inflammatory disease or aplastic anemia. In some embodiments, the pathogenic infection
1s a Listeria monocytogenes infection. In some embodiments, the pathogenic infection is a
Leishmania major infection. In some embodiments, the covalent TEC family kinase inhibitor
inhibits one or more TEC family kinases selected from among ITK, BTK, TEC, RLK/TXK and
BMX. In some embodiments, the covalent TEC family kinase inhibitor inhibits ITK. In some
embodiments, the covalent TEC family kinase inhibitor is selected from among ibrutinib (PCI-
32765), PCI-45292, PCI-45466, AVL-101, AVL-291, AVL-292, or ONO-WG-37. In some
embodiments, the covalent TEC family kinase inhibitor is ibrutinib. In some embodiments, the
covalent TEC family kinase inhibitor is administered in combination with a T-cell
immunotherapy. In some embodiments, the T-cell immunotherapy is selected from among
adoptive T cell transfer, a vaccine, a cytokine, an interleukin, a chemokine, a cytokine inducer,
an interleukin inducer, a chemokine inducer, or an immunomodulatory antibody.

[0012] Described herein, in certain embodiments, is a method for treating a Th2 cell-
mediated disease or condition by increasing the Th1:Th2 ratio in the subject comprising
administering to the subject an effective amount of a covalent TEC family kinase inhibitor
thereby treating the Th2 cell-mediated disease or condition. In some embodiments, the covalent
TEC family kinase inhibitor inhibits one or more TEC family kinases selected from among ITK,
BTK, TEC, RLK/TXK and BMX. In some embodiments, the covalent TEC family kinase
inhibitor inhibits ITK. In some embodiments, the covalent TEC family kinase inhibitor is
selected from among ibrutinib (PCI-32765), PCI1-45292, PCI-45466, AVL-101, AVL-291,
AVL-292, or ONO-WG-37. In some embodiments, the covalent TEC family kinase inhibitor is
ibrutinib. In some embodiments, the Th2 cell-mediated disease or condition is selected from
among cancer (e.g., hematologic malignancies and solid tumors), exacerbation of infection with
infectious diseases (e.g., Leishmania major, Listeria monocytogenes, Mycobacterium leprae,
Candida albicans, Toxoplasma gondi, Hepatitis C virus (HCV), Respiratory Syncytial virus
(RSV), human immunodeficiency virus (HIV), influenzavirus A) and allergic disorders, such as
anaphylactic hypersensitivity, asthma, allergic rhinitis, atopic dermatitis, vernal conjunctivitis,

eczema, urticaria and food allergies, autoimmune diseases, inflammatory diseases, inflammatory
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bowel disease, ulcerative colitis, systemic lupus erythematodes, myasthenia gravis, systemic
progressive scleroderma, rheumatoid arthritis, interstitial cystitis, Hashimoto's diseases,
Basedow's diseases, autoimmune hemolytic anemia, idiopathic thrombocytopenic purpura,
Goodpasture's syndrome, atrophic gastritis, pernicious anemia, Addison diseases, pemphigus,
pemphigoid, lenticular uveitis, sympathetic ophthalmia, primary biliary cirrhosis, active chronic
hepatitis, Sjogren's syndrome, multiple myositis, dermatomyositis, polyarteritis nodosa,
rheumatic fever, glomerular nephritis (lupus nephritis, IgA nephropathy, and the like), allergic
encephalitis, atopic allergic diseases (for example, bronchial asthma, allergic rhinitis, allergic
dermatitis, allergic conjunctivitis, pollinosis, urticaria, food allergy and the like), Omenn's
syndrome, vernal conjunctivitis and hypereosinophilic syndrome.

[0013] Described herein, in certain embodiments, are methods of treating a pathogenic
infection in a subject having an immune disorder characterized by an impaired Th1 immune
response or an overactive Th2 response comprising administering to the subject an effective
amount of a covalent TEC family kinase inhibitor, whereby the pathogenic infection is treated.
In some embodiments, the pathogenic infection is a viral, a bacterial, a fungal, a parasitic or a
protozoal infection. In some embodiments, the pathogenic infection is a viral or a bacterial
infection. In some embodiments, the immune disorder is associated with a hematologic cancer.
In some embodiments, the immune disorder is associated with a leukemia, a lymphoma, or a
myeloma. In some embodiments, the immune disorder is associated with non-Hodgkin’s
lymphoma. In some embodiments, the immune disorder is associated with chronic lymphocytic
leukemia (CLL), small lymphocytic lymphoma (SLL), high risk CLL, follicular lymphoma (FL),
diffuse large B-cell lymphoma (DLBCL), mantle cell lymphoma (MCL), Waldenstrom’s
macroglobulinemia, multiple myeloma, marginal zone lymphoma, Burkitt’s lymphoma, non-
Burkitt high grade B cell lymphoma, or extranodal marginal zone B cell lymphoma. In some
embodiments, the subject has an autoimmune disease characterized by an impaired Th1 immune
response or an overactive Th2 response. In some embodiments, the autoimmune disease 1s
associated with a viral infection. In some embodiments, wherein the subject has a human
immunodeficiency virus (HIV) infection. In some embodiments, the subject has a hepatitis
infection. In some embodiments, the hepatitis infection is an A, B or C type hepatitis infection.
In some embodiments, the subject has an influenza infection. In some embodiments, the subject
has measles virus infection. In some embodiments, the subject has a Human papilloma virus
infection. In some embodiments, the subject has a Human herpesvirus 6A, Human herpesvirus
6B, or Human herpesvirus 7. In some embodiments, the subject has a Herpes Simplex virus. In
some embodiments, the subject has an Epstein-Bar virus. In some embodiments, the subject has

a Human cytomegalovirus. In some embodiments, the subject has a Rous sarcoma virus. In some
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embodiments, the subject has a chronic granulomatous disease. In some embodiments, the
autoimmune disease is autoimmune arthritis. In some embodiments, the immune disorder 1s
atopic dermatitis, inflammatory bowel disease, an unspecified T-cell lymphoma (U-PTCLs),
rheumatoid arthritis, bronchial asthma, allergic airway inflammatory disease or aplastic anemia.
In some embodiments, the pathogenic infection is a Listeria monocytogenes infection. In some
embodiments, the pathogenic infection is a Leishmania major infection. In some embodiments,
the covalent TEC family kinase inhibitor inhibits one or more TEC family kinases selected from
among ITK, BTK, TEC, RLK/TXK and BMX. In some embodiments, the covalent TEC family
kinase inhibitor inhibits ITK. In some embodiments, the covalent TEC family kinase inhibitor is
selected from among ibrutinib (PCI-32765), PCI-45292, PCI-45466, AVL-101, AVL-291,
AVL-292, or ONO-WG-37. In some embodiments, the covalent TEC family kinase inhibitor is
ibrutinib. In some embodiments, the covalent TEC family kinase inhibitor is administered in
combination with a T-cell immunotherapy. In some embodiments, the T-cell immunotherapy is
selected from among adoptive T cell transfer, a vaccine, a cytokine, an interleukin, a chemokine,
a cytokine inducer, an interleukin inducer, a chemokine inducer, or an immunomodulatory
antibody.

[0014] Described herein, in certain embodiments, are methods of treating a pathogenic
infection in a subject comprising administering to the subject an effective amount of a covalent
TEC family kinase inhibitor whereby the pathogenic infection is treated. In some embodiments,
the pathogenic infection is associated with an impaired Th1l immune response or an overactive
Th2 response in the individual. In some embodiments, the pathogenic infection is a chronic viral
infection. In some embodiments, the chronic viral infection is a chronic HCV infection. In some
embodiments, the pathogenic infection is an HIV infection. In some embodiments, the
pathogenic infection is an influenza infection. In some embodiments, the methods further
comprise administering an antiviral agent. In some embodiments, the antiviral agent is acyclovir,
famciclovir, ganciclovir, penciclovir, valacyclovir, valganciclovir, idoxuridine, trifluridine,
brivudine, cidofovir, docosanol, fomivirsen, foscarnet, tromantadine, imiquimod,
podophyllotoxin, entecavir, lamivudine, telbivudine, clevudine, adefovir, tenofovir, boceprevir,
telaprevir, pleconaril, arbidol, amantadine, rimantadine, oseltamivir, zanamivir, peramivir,
inosine, interferon (e.g., Interferon alfa-2b, Peginterferon alfa-2a), ribavirin/taribavirin, abacavir,
emtricitabine, lamivudine, didanosine, zidovudine, apricitabine, stampidine, elvucitabine, racivir,
amdoxovir, stavudine, zalcitabine, tenofovir, efavirenz, nevirapine, etravirine, rilpivirine,
loviride, delavirdine, atazanavir, fosamprenavir, lopinavir, darunavir, nelfinavir, ritonavir,
saquinavir, tipranavir, amprenavir, indinavir, enfuvirtide, maraviroc, vicriviroc, PRO 140,

ibalizumab, raltegravir, elvitegravir, bevirimat, or vivecon. In some embodiments, the antiviral
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agent 1s ribavirin. In some embodiments, the antiviral agent is IFN-a. In some embodiments, the
methods further comprise administering ribavirin and IFN-a in combination with the covalent
TEC family kinase inhibitor. In some embodiments, the covalent TEC family kinase inhibitor
inhibits one or more TEC family kinases selected from among ITK, BTK, TEC, RLK/TXK and
BMX. In some embodiments, the covalent TEC family kinase inhibitor is an IL2-inducible T-
cell kinase (ITK) inhibitor. In some embodiments, the covalent TEC family kinase inhibitor is a
Bruton’s tyrosine kinase (BTK) inhibitor. In some embodiments, the covalent TEC family
kinase inhibitor is selected from among ibrutinib (PCI-32765), PCI-45292, PCI-45466, AVL-
101, AVL-291, AVL-292, or ONO-WG-37. In some embodiments, the covalent TEC family
kinase inhibitor is ibrutinib. In some embodiments, the subject is a mammal. In some
embodiments, the mammal is a human. In some embodiments, the covalent TEC family kinase
inhibitor is administered daily. In some embodiments, the covalent TEC family kinase inhibitor
1s administered 1, 2, 3, 4, 5 times or more per day. In some embodiments, the covalent TEC
family kinase inhibitor is administered once per day. In some embodiments, the covalent TEC
family kinase inhibitor is administered at a dosage of about 40 mg/day to about 1000 mg/day. In
some embodiments, the covalent TEC family kinase inhibitor is administered for about 1 week
to 5 years. In some embodiments, the covalent TEC family kinase inhibitor is administered
orally. In some embodiments, administration of a covalent TEC family kinase inhibitor
decreases the number of Th2 polarized T cells in the subject. In some embodiments,
administration of a covalent TEC family kinase inhibitor increases the number of Th1 polarized
T cells in the subject. In some embodiments, administration of a covalent TEC family kinase
inhibitor increases the number of activated CD8+ cytotoxic T cells in the subject. In some
embodiments, administration of a covalent TEC family kinase inhibitor increases the ratio of
Th1 polarized T cells to Th2 polarized T cells in the subject. In some embodiments,
administration of a covalent TEC family kinase inhibitor decreases the expression of one or
more Th2 cytokines in the subject. In some embodiments, administration of a covalent TEC
family kinase inhibitor decreases IL-10, IL-4 or IL-13 expression in the subject. In some
embodiments, administration of a covalent TEC family kinase inhibitor increases the expression
of one or more Thl cytokines in the subject. In some embodiments, administration of a covalent
TEC family kinase inhibitor increases 1L-2, GM-CSF, IFN-y, IL-12(p70) and TNF-a expression
in the subject. In some embodiments, administration of a covalent TEC family kinase inhibitor
increase the number of cytotoxic CD8+ T cells in the subject. In some embodiments, a covalent
TEC family kinase inhibitor inhibits the kinase activity of IL2-inducible T-cell kinase (ITK). In
some embodiments, a covalent TEC family kinase inhibitor covalently binds to Cysteine 442 of

ITK. In some embodiments, the covalent TEC family kinase inhibitor covalently binds to
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Cysteine 481 of BTK. In some embodiments, the covalent TEC family kinase inhibitor

covalently inhibits the kinase activity of BTK and ITK. In some embodiments, the covalent TEC
family kinase inhibitor is administered in combination with an immune cell modulator. In some
embodiments, the immune modulator is a T cell immune modulator. In some embodiments, the
immune modulator is a recombinant T cell, a vaccine, a cytokine, an interleukin, a chemokine, a
cytokine inducer, an interleukin inducer, a chemokine inducer, or an immunomodulatory
antibody. In some embodiments, the immune modulator is Sipuleucel-T.

[0015] Described herein, in certain embodiments, are methods of vaccination of a subject
comprising administering to the subject an effective amount of a covalent TEC family kinase
inhibitor in combination with a vaccine. In some embodiments, the covalent TEC family kinase
inhibitor and the vaccine are administered simultaneously, sequentially, or intermittently. In
some embodiments, the vaccine comprises a tumor antigen. In some embodiments, the vaccine
comprises an antigen from a virus, bacterium, or a parasite. In some embodiments, the vaccine
comprises an attenuated virus or inactivated virus. In some embodiments, the vaccine comprises
attenuated bacteria or killed bacteria. In some embodiments, the covalent TEC family kinase
inhibitor inhibits one or more TEC family kinases selected from among ITK, BTK, TEC,
RLK/TXK and BMX. In some embodiments, the covalent TEC family kinase inhibitor is an
IL2-inducible T-cell kinase (ITK) inhibitor. In some embodiments, the covalent TEC family
kinase inhibitor is a Bruton’s tyrosine kinase (BTK) inhibitor. In some embodiments, the
covalent TEC family kinase inhibitor is selected from among ibrutinib (PCI-32765), PCI1-45292,
PCI-45466, AVL-101, AVL-291, AVL-292, or ONO-WG-37. In some embodiments, the
covalent TEC family kinase inhibitor is ibrutinib.

[0016] Described herein, in certain embodiments, are compositions comprising: a covalent
TEC family kinase inhibitor; and an antiviral agent. In some embodiments, the antiviral agent
comprises a cytokine, a protease inhibitor or a nucleoside analog. In some embodiments, the
antiviral agent comprises ribavirin. In some embodiments, the antiviral agent comprises IFN-q.
In some embodiments, the antiviral agent comprises ribavirin and IFN-o. In some embodiments,
the covalent TEC family kinase inhibitor inhibits one or more TEC family kinases selected from
among ITK, BTK, TEC, RLK/TXK and BMX. In some embodiments, the covalent TEC family
kinase inhibitor is an IL2-inducible T-cell kinase (ITK) inhibitor. In some embodiments, the
covalent TEC family kinase inhibitor is a Bruton’s tyrosine kinase (BTK) inhibitor. In some
embodiments, the covalent TEC family kinase inhibitor is selected from among ibrutinib (PCI-
32765), PCI-45292, PCI-45466, AVL-101, AVL-291, AVL-292, or ONO-WG-37. In some
embodiments, the covalent TEC family kinase inhibitor is ibrutinib.

[0017] Described herein, in certain embodiments, are uses of covalent TEC family kinase
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inhibitors for treating a subject having a cancer characterized by a cytokine profile in which Thl
response is suppressed and Th2 response is enhanced. In some embodiments, the covalent TEC
family kinase inhibitor suppresses the Th2 response in the subject. In some embodiments, the
covalent TEC family kinase inhibitor inhibits one or more TEC family kinases selected from
among ITK, BTK, TEC, RLK/TXK and BMX. In some embodiments, the covalent TEC family
kinase inhibitor inhibits ITK. In some embodiments, the covalent TEC family kinase inhibitor is
selected from among ibrutinib (PCI-32765), PCI-45292, PCI-45466, AVL-101, AVL-291,
AVL-292, or ONO-WG-37. In some embodiments, the covalent TEC family kinase inhibitor is
ibrutinib.

[0018] Described herein, in certain embodiments, are uses of covalent TEC family kinase
inhibitors for the manufacture of a medicament for treating a subject having a cancer
characterized by a cytokine profile in which Th1 response is suppressed and Th2 response is
enhanced. In some embodiments, the covalent TEC family kinase inhibitor suppresses the Th2
response in the subject. In some embodiments, the covalent TEC family kinase inhibitor inhibits
one or more TEC family kinases selected from among ITK, BTK, TEC, RLK/TXK and BMX.
In some embodiments, the covalent TEC family kinase inhibitor inhibits ITK. In some
embodiments, the covalent TEC family kinase inhibitor is selected from among ibrutinib (PCI-
32765), PCI-45292, PCI-45466, AVL-101, AVL-291, AVL-292, or ONO-WG-37. In some
embodiments, the covalent TEC family kinase inhibitor is ibrutinib.

[0019] Described herein, in certain embodiments, are uses of covalent TEC family kinase
inhibitors for increasing the Th1:Th2 biomarker ratio in a subject having cancer. In some
embodiments, the covalent TEC family kinase inhibitor suppresses the Th2 response in the
subject. In some embodiments, the covalent TEC family kinase inhibitor inhibits one or more
TEC family kinases selected from among ITK, BTK, TEC, RLK/TXK and BMX. In some
embodiments, the covalent TEC family kinase inhibitor inhibits ITK. In some embodiments, the
covalent TEC family kinase inhibitor is selected from among ibrutinib (PCI-32765), PCI1-45292,
PCI-45466, AVL-101, AVL-291, AVL-292, or ONO-WG-37. In some embodiments, the
covalent TEC family kinase inhibitor is ibrutinib.

[0020] Described herein, in certain embodiments, are uses of covalent TEC family kinase
inhibitors for the manufacture of a medicament for increasing the Th1:Th2 biomarker ratio in a
subject having cancer. In some embodiments, the covalent TEC family kinase inhibitor
suppresses the Th2 response in the subject. In some embodiments, the covalent TEC family
kinase inhibitor inhibits one or more TEC family kinases selected from among ITK, BTK, TEC,
RLK/TXK and BMX. In some embodiments, the covalent TEC family kinase inhibitor inhibits

ITK. In some embodiments, the covalent TEC family kinase inhibitor is selected from among
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ibrutinib (PCI-32765), PCI-45292, PCI-45466, AVL-101, AVL-291, AVL-292, or ONO-WG-37.
In some embodiments, the covalent TEC family kinase inhibitor is ibrutinib.

[0021] Described herein, in certain embodiments, are uses of covalent TEC family kinase
inhibitors (e.g. ibrutinib) for treating a subject having a T-cell malignancy following treatment
with a first anticancer therapy, to prevent, reduce the risk of, or delay relapsed or refractory
disease, wherein the first anticancer therapy does not comprise the covalent TEC family kinase
inhibitor. In some embodiments, the covalent TEC family kinase inhibitor suppresses the Th2
response in the subject. In some embodiments, the covalent TEC family kinase inhibitor inhibits
one or more TEC family kinases selected from among ITK, BTK, TEC, RLK/TXK and BMX.
In some embodiments, the covalent TEC family kinase inhibitor inhibits ITK. In some
embodiments, the covalent TEC family kinase inhibitor is selected from among ibrutinib (PCI-
32765), PCI-45292, PCI-45466, AVL-101, AVL-291, AVL-292, or ONO-WG-37. In some
embodiments, the covalent TEC family kinase inhibitor is ibrutinib.

[0022] Described herein, in certain embodiments, are uses of covalent TEC family kinase
inhibitors (e.g. ibrutinib) for the manufacture of a medicament for treating a subject having a T-
cell malignancy following treatment with a first anticancer therapy, to prevent, reduce the risk of,
or delay relapsed or refractory disease, wherein the first anticancer therapy does not comprise
the covalent TEC family kinase inhibitor. In some embodiments, the covalent TEC family
kinase inhibitor suppresses the Th2 response in the subject. In some embodiments, the covalent
TEC family kinase inhibitor inhibits ITK. In some embodiments, the covalent TEC family
kinase inhibitor is selected from among ibrutinib (PCI-32765), PCI-45292, PCI-45466, AVL-
101, AVL-291, AVL-292, or ONO-WG-37. In some embodiments, the covalent TEC family
kinase inhibitor is ibrutinib.

[0023] Described herein, in certain embodiments, are uses of covalent TEC family kinase
inhibitors for treating a Th2-mediated disease or disorder. In some embodiments, Th2-mediated
disease or disorder is cancer, an inflammatory disease, an autoimmune disease or an pathogenic
infection. In some embodiments, the covalent TEC family kinase inhibitor suppresses the Th2
response in the subject. In some embodiments, the covalent TEC family kinase inhibitor inhibits
one or more TEC family kinases selected from among ITK, BTK, TEC, RLK/TXK and BMX.
In some embodiments, the covalent TEC family kinase inhibitor inhibits ITK. In some
embodiments, the covalent TEC family kinase inhibitor is selected from among ibrutinib (PCI-
32765), PCI-45292, PCI-45466, AVL-101, AVL-291, AVL-292, or ONO-WG-37. In some
embodiments, the covalent TEC family kinase inhibitor is ibrutinib.

[0024] Described herein, in certain embodiments, are uses of covalent TEC family kinase

inhibitors (e.g. ibrutinib) for the manufacture of a medicament for treating a Th2-mediated
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disease or disorder. In some embodiments, Th2-mediated disease or disorder is cancer, an
inflammatory disease, an autoimmune disease or an pathogenic infection. In some embodiments,
the covalent TEC family kinase inhibitor suppresses the Th2 response in the subject. In some
embodiments, the covalent TEC family kinase inhibitor inhibits one or more TEC family kinases
selected from among ITK, BTK, TEC, RLK/TXK and BMX. In some embodiments, the
covalent TEC family kinase inhibitor inhibits ITK. In some embodiments, the covalent TEC
family kinase inhibitor is selected from among ibrutinib (PCI-32765), PCI-45292, PCI-45466,
AVL-101, AVL-291, AVL-292, or ONO-WG-37. In some embodiments, the covalent TEC
family kinase inhibitor is ibrutinib.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025] Figure 1 illustrates ibrutinib as an irreversible molecular inhibitor of ITK, displaying
BTK-independent antileukemic potential and inhibiting ITK as well as distal markers of T-cell
activation and components of Th2 signaling. Figure 1a illustrates in vitro kinase assay ICso data
for ibrutinib. Targets considered irreversible all contain a Cys residue homologous to Cys481 in
BTK which is covalently bound by ibrutinib. Figure 1b illustrates a graphical depiction of the
sequence and domain homology between ITK and BTK. The relevant phosphorylation sites as
well as ibrutinib irreversible covalent binding sites are labeled. Figure ¢ illustrates in silico
representation of docked ibrutinib within the active site of crystallized ITK (PDB databank code:
(3QGW) showing close approximation of Cys442 to reactive moiety of ibrutinib (bottom panel).
Shape and chemical complementarity of ibrutinib shown in surface representation (top panel).
Figure 1d illustrates fluorescent probe assay was used to calculate the percent irreversible
occupancy of total ITK in Jurkat whole cell lysates irreversibly bound by ibrutinib. Error bars =
s.e.m. Figure le illustrates qRT-PCR analysis of relative ITK and BTK mRNA levels in CD8 T-
cell leukemia derived from EuTCL1 mice. Fold change is calculated by Pfaffl method using
splenocytes from a healthy C57BL/6 mouse as a control. Error bars= s.e.m. Figure 1f illustrates
annexin V/PI viability assay conducted on 72hr in vitro CD8 T-cell leukemia splenocyte cultures.
Data were averaged across 5 replicates and normalized to untreated samples; cells from 3
independent donor mice were examined. Error bars, s.e.m. Figure 1g illustrates fluorescent
probe assay was used to calculate the percent irreversible occupancy of ITK by ibrutinib in
cryopreserved PBMCs obtained immediately prior to (predose) and 8 days into (ibrutinib) daily
oral ibrutinib therapy for CLL (n=8). Error bars = s.<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>