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METHODS OF TREATING SOLID TUMORS DRIVEN BY HER2 ALTERATIONS
WITH TUCATINIB IN COMBINATION WITH AN ANTI-HERZ ANTIBODY

CROSS-REFERENCE TO RELATED APPLICATIONS

(4061 ] This application claims the priority benefit of UL.S. Provisional Application No.
63/084,481, filed on September 28, 2020; U.S. Provisional Application No. 63/113,243, filed on
November 13, 2020, and U.5. Provisional Application No. 63/222.3335, filed on July 15, 2021,

the disclosures of which are each incorporated herein by reference for all purposes.
TECHNICAL FIELD

{3821 The present invention relates to methods of treating solid tamuors, such as solid tumors
with HERZ2 alterations, e.g., solid tumors in which HER2 is amplified/overexpressed or mutated,
with a combination of tucatinib, or salt or solvate thereof, and at least one anti-HERZ2 antibody,

such as trastuzumab.
BACKGROUND

{6631 Encoded by the ERBBZ2 gene, human epidermal growth factor receptor 2 (HER2) 1s
part of a family of 4 related receptor tyrosine kinases, which inchude HER1 (also known as
epidermal growth factor receptor [EGFR]), HER2, HER3, and HER4. HER 1-4 are single-pass
transmembrane glycoprotein receptors containing an extracellular ligand binding region and an
intracellular signaling domain. HER2 has no known ligand, but it is the preferred dimerization
partner for the other HER family receptors. When overexpressed in tumors, HER2 forms ligand-
independent homodimeric complexes that antophosphorylate. HER2 homo- or
heterodimerization results in the activation of multiple signaling cascades, including the
Ras/Raf/MEK/MAPK, PI3K/AKT, Src, and STAT pathways. These signaling pathways lead to

cell proliferation, inhibition of apoptosis, and metastasis.

[66G64] HER?Z2 is a validated target in multiple solid tumors, with anti-HER?2 biologics and

small molecule-drugs approved for patients with HERZ overexpressing/amplified breast and
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gastric cancers. Amplification of the HER2 gene or overexpression of its protein occurs in

approximately 15% to 20% of breast cancers.

gasiric cancer, and colorectal

=

[6065] In typical HER2+ cancers, including breast cancer
cancer, the amplification of HER2 leads to strong signal transduction through either
homodiroerization or heterodirnerization with another ErbB-farnily merber. This resulis in
downstream activation of both the MAP kinase and phosphatidyi-inositol-3 (PI3) kinase

pathways, which in turo enhances roitogenicity and survival.

[3086] In some cancers, however, HERZ expression is not amplified, but rather HERZ may
contain an activating mufation in the kinase domain that also leads to increased signaling and
mitogenicity, See WO 2018/200505. HER2 activating mutations may act as oncogenic drivers in
various cancer types. See WO 2018/200505. The mwajority of these HER2-moutant cancers have
not been associated with concurrent HERZ gene amplification, with the resuit that an important
subgroup of HERZ-altered cancers are not detected by imnunohistochemistry (JHC) or in situ
hybridization (ISH) methods. In the clinic, they can be identified by next generation sequencing
(NGS) 1u either tumor biopsies or circulating cell-free DNA (¢fDNA). Annals of Oncol 28:136-
141 (2017). Preclinical data indicate that HER2 “hot spot” mutations may be constitutively
active, have transforming capacity m vitro and in vivo and may show variable sensitivity to anti-
HER2 based therapies. J Mol Diagn, 17(50:487-485 (2015), Nat Gen 51, 207-216 (2019). Recent
clinical trials also revealed potential activity of HER2-targeted drugs against a variety of tumors
harboring HER2 mutations. HER2-targeted agents could potentially be useful for the treatment
of cancers harboring these activating mutations. ESMQO Open 2017; 20 000279, However,
efforts o target cancers with HER2 mutations have met with limited clinical success, possibly
because of their low frequency, inadequate understanding of the biological activity of these
mutations, and difficulty in separating the drivers from the passenger nmtations. The Oncologist
24{12):e1303-e1314 (2019). The role of HER2-directed therapy in these HERZ-mutated cancers

is the subject of active exploration.

{0071 Tucatinib ((N*-(4-({1,2,4]triazolo[ 1,5-a]pyridin-7-yloxy)-3-methylphenyl }-N°-(4 4-
dimethyl-4,5-dihydrooxazol-2-yl) quinazoline-4,6-diamine} (TUKYSA™,; formerly known as
ARRY-380 and ONT-380) is an orally (PO) administered, potent, highly selective,

small-molecule tyrosine kinase inhibitor (TKI) of HERZ2. Tucatinib is a potent inhibitor of HER2

a2
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in vitro, and in cellular signaling assays is > 1000-fold more selective for HERZ2 compared to the
closely related kinase EGFR. The selectivity of tucatimib for HER 2 reduces the potential for
EGFR -related toxicities that can be seen with dual HER2/EGFR inhibitors. Tucatinib inhibits the
HER2-driven mitogen-activated protein and PI3 kinase signaling pathways, resulting in

inhibition of turnor cell proliferation, survival, and metastasis.

i -atinib, combined with trastuzumab and capecitabine, 138 oved for use i
8008 Tucatinib, combined with trastuzumab and capecitabine, is approved for use in
previously treated patients with advanced unresectable or metastatic HER2+ breast cancer in

Australia, Capada, Singapore, Switzerland, and the US.

{309 Trastuzuroab, a humanized anti-HER2 antibody that binds to the HER2 extracellular
dornain, is approved for use in the treatment of HER2+ breast cancer and remains the backbone
of treatment in the perioperative and metastatic setting, usually in combination with a taxane.
Pertuzumab is ancther approved anti-HER2 monoclonal antibody, which binds to the HER2

receptor at a site different from trastuzumab.

R3] All references cited herein, including patent applications, patent publications, and
scientific hiterature, are herein meorporated by reference in their entirety, as if each individual

reference were specifically and individually indicated to be incorporated by reference.
SUMMARY

{8011} Provided herein is a method for treating a sohid turnor in a subject coruprising
adroinistering a corbivation of tucatinib, or salt or solvate thereof, and at least one anti-HER2
antibody to the subject, wherein the solid twroor has one or more HER?2 alterations. In sore
erobodiments, the subject exhibits progression {ree survival (PFS) of at least 1 mounth after
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
antibody. In some embodiments, the subject exhibits an overall survival (O5) of at least 2
months after admindstration of the tucatinib, or salt or solvate thereof, and the at least one anti-
HER?Z antibody. In some embodiments, the subject exhibits a greater than 10% reduction in the
risk of disease progression as compared to a subject administered the at least one anti-HER2
antibody alone. In some embodiments, the subject exhibits a greater than 25% reduction in the
risk of disease progression as compared to a subject administered the at least one anti-HER2

antibody alone. In some embodiments, the subject exhibits a greater than 30% reduction in the

>3
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risk of disease progression as compared to a sabject administered the at least one anti-HER2
antibody alone. In some embodirnents, the subject exhibits a greater than 10% reduction in the
risk of death as compared to a subject administered the at least one anti-HERZ2 antibody alone. In
some embodiments, the sabject exhibits a greater than 25% reduction in the risk of death as
corapared to a subject administered the at least one anti-HERZ antibody alone. In some
embodirpents, the subject exhibits a greater than 30% reduction in the risk of death as coropared
to a subject administered the at Jeast one anti-HERZ2 antibody alone. In soroe embodiments,
following administration of the tucatinib, or salt or solvate thereof, and the at least one anti-
HER? antibody, for nive mounths the subject has an estimated PFS rate of greater than 20%. In
some emvbodiments, the subject has an estimated PFS rate of greater than 30%. In some
embodiments, the subject has an estimated PFS rate of greater than 40%. In some embodiments,
the subject has an estimated PFS rate of greater than 45%. In some embodiments, following
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
antibody, for twelve months the subject has an estimyated PFS rate of greater than 15%. In some
embodiments, the subject has an estimated PFS rate of greater than 20%. In some embodiments,
the subject has an estimated PFS rate of greater than 30%. In some embodiments, the subject has
an estimated PFS rate of greater than 40%. In some embodiments, following administration of
the tucatinib, or salt or solvate thereof, and the at least one anti-HERZ antibody, for fifteen
months the subject has an estimated PFS rate of greater than 15%. In some embodiments, the
subject has an estimated PFS rate of greater than 20%. In some embodiments, the subject has an
estimated PFS rate of greater than 25%. In some embodiments, the subject has an estimated PFS
rate of greater than 30%. In some embodiments, following administration of the tucatinib, or salt
or solvate thereof, and the at least one anti-HER2 antibody, for twenty-four months the subject
has an estimated OS rate of greater than 25%. In some embodiments, the subject has an
estimated OS rate of greater than 35%. In some embodiments, the subject has an estimated 08
rate of greater than 40%. In some embodiments, following administration of the tucatinib, or salt
or solvate thereof, and the at least one anti-HER2 antibody, for thirty months the subject has an
estimnated OS rate of greater than 20%. In sore embodiments, the subject has an estimated OS
rate of greater than 25%. In some embodiments, the subject has an estimated OS rate of greater
than 30%. In some ersbodiments, the tucatintb, or salt or solvate thereof, and at least one anti-

HER?Z antibody are administered to the subject on a 21-day treatroent cycle. In some
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embodiments, the at least one anti-HERZ2 antibody is administered to the subject on day 1 of the
21-day treatment cycle. In some embodiments, the at least one anti-HERZ antibody is
adrministered once about every 3 weeks. In some embodiments, the tucatinib, or salt or solvate
thereof, is administered to the subject twice per day. In some embodiments, the one or more
HER?2 alterations 1s a HERZ mutation, wherein the HERZ2 mutation comprises at least one amino
acid substitetion, insertion, or deletion compared to the amino acid sequence of SEQ ID NG L. Tn
some embodimoents, the HERZ2 routation is an activating matation. In some embodiments, the
HER2 mutation is a mutation in the extracelluiar domain, the kinase domain, or the
transmembrane/juxtamernbrane domain, or any combination thereof. In sore embodiments, the
HER2 mutation is a mutation in the extracellular domain selected from the group consisting of
G309A, G309E, S310F, S310Y, C31IR, C3115, and C2345. In some embodiments, the HERZ
mutation is a mutation in the kinase domain at an amino acid residue selected from the group
consisting of Y772, G776, G778, and T798. In some embodiments, the HERZ mutation is a

3776 YVMA insertion. In some embodiments, the HER2 mutation is a mutation in the kinase
domain selected from the group consisting of T7331, L7535P, L7555, I767M, L7685, D769N,
D769Y, DT6OH, V77TL, V7TTM, L8411V, V8421, NBSTS, TEOZA, L8OIR, HE7RY, and RR96C.
In some embodiments, the HER2 mutation s a mutation in the kinase domain at an amino acid
residue VO97. In some embodiments, the HER2 mmitation is a mutation in the
transmembrane/juxtamembrane domain selected from the group consisting of S653C, 1655V,
VOSSE, GO60D, and RE678(). In some embodiments, the HERZ mutation is determined by using
next generation sequencing (NGS). In some embodiments, the one or more HER2 alterations is
HER?2 overexpression/amplification. In some embodiments, the HERZ overexpression is 3+
overexpression as determined by immmanchistochemistry (THC). In some embodiments, the
HER?2 amplification is determined by an in sifu hybridization assay. In some embodiments, the in
situ hybridization assay is fluorescence in siry hybridization (FISH) assay. In some
ernbodiments, the in sifu hybridization assay is chromogenic in situ hybridization. In some
embodiments, the HER2 amplification is determined in tissue by NGS. In some embodiments,
the HER2 amplification 1s determined in circulating tumor DNA (¢ctDNA) by a blood-based NGS
assay. In some embodiments, the solid tumor is a HERZ+ solid tumor. In some embodiments, the
solid tomor is a metastatic solid twmor. In some embodiments, the solid tamor is locally-

advanced. In some embodirnents, the solid tumor 1s unresetable. In sorne embodiments, the sohid
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turnor is selected from the group consisting of cervical cancer, wterine cancer, galibladder cancer,
cholangiocarcinoma, urothelial cancer, lung cancer, breast cancer, gastroesophageal cancer, and
colorectal cancer. In some embodiments, the solid tamor is gallbladder cancer and the subject
has completed at least one prior line of treatment for the galibladder cancer. In some
erobodiments, the prior live of treatment is selected from the group consisting of chemotherapy,
endocrine therapy, and targeted therapy. In sore ernbodiments, the solid turoor is
cholangiocarcinoma and the subject has completed at least one prior line of treatment for the
cholangiocarcinoma. In some embodiments, the prior line of treatment is selected from the group
consisting of chemotherapy, endocrine therapy, and targeted therapy. In somwe embodirents, the
fung cancer is non-small cell Jung cancer (NSCLC). In some embodiments, the NSCLC is non-
squamons NSCLC. In some embodiments, the subject has relapsed from standard of care
treatment. In some embodiments, the subject is refractory to standard of care treatment. In some
embodiments, no standard of care treatment is available for the subject. In some emhodiments,
the solid tmor is breast cancer. In some embodiments, the subject has completed at least one
prior line of treatment for the breast cancer. In some embodiments, the prior Hine of treatment is
selected from the group consisting of chemotherapy, endocrine therapy, and targeted therapy. In
some embodiments, the breast cancer is hormone receptor positive (HR+) breast cancer. In some
embodiments, the breast cancer is a metastasized breast cancer. In some embodiments, the
subject is administered fulvestrant in combination with the tucatinib, or salt or solvate thereof,
and the at least one anti-HER2 antibody. In some embodiments, the fluvestrant is administered at
a dose of 500 mg. In some embodiments, the route of administration of the fluvestrant is
administered intranmuscular (IM). In some embodiments, the fluvestrant is administered on day 1
of the first 21-day treatment cycle. In some embodiments, the fluvestrant is administered once
about every 4 weeks. In some embodiments, the fluvestrant is further administered on day 15 of
the first 21-day treatment cycle. In some embodiments, the tucatinib, or salt or solvate thereof, is
administered to the subject at a dose of about 150 mg to about 650 mg. In some embodiments,
the tucatinib, or salt or solvate thereof, is administered to the subject at a dose of about 300 mg.
In some embodiments, the tucatinib, or salt or solvate thereof, i3 administered to the subject
orally. In some embodiments, the at least one anti-HERZ2 antibody is administered to the subject
at a dose of about 4 mgfkg to about 10 rug/kg. To some emboditoents, the at least one anti-HER?2

antibody is administered to the subject at a dose of about 6 mg/kg of the subject’s body weight.
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In some embodiments, the at least one anti-HERZ antibody is administered to the subject at a
dose of about 8 mg/keg of the subject’s body weight. In some ernbodiments, the at least oue anti-
HER?Z antibody is adroinistered to the subject at a dose of about an initial dose of about 8 mg/kg
followed by subsequent doses of about 6 mg/kg. In sorne embodiroents, the dose of the at least
one anti-HER 2 antibody adroinistered during the first 21-day treatment cycle is § mg/yg of the
subject’s body weight and the dose administered during the subsequent 21 -day treatment cycles
is 6 mg/kg of the sabject’s bodyweight. Tn some embodirents, the at least one anti-HER2
antibody is administered intravenously. In some embodiments, the at least one anti-HER2
antibody comprises one anti-HERZ antibody. In some embodiroents, the at least one anti-HER2
antibody is no more than one anti-HER2 antibody. In some embodiments, the at feast one anti-
HER?2 auntibody is trastuzumab, or a biosimilar thereof. In some embodiments, the at least one
anti-HER2 antibody is trastuzamab. In some embodiments, the at Jeast one anti-HER?Z antibody
comprises a first anti-HER2 antibody and a second anti-HER?2 antibody. In some embodiments,
the first anti-HER2 antibody is adruinistered to the subject at a dose of about 4 mg/kg to about 10
mg/kg. In some embodiments, the first anti-HER2 antibody is administered to the subject at a
dose of about 6 mg/kg of the subject’s body weight. In some embodiments, the first anti-HER2
antibody is administered at a dose of about 200 mg to about 1,000 mg. In some embodiments, the
first anti-HERZ antibody 1s administered at a dose of about 600 mg. In some embodiments, the
second anti-HER2 antibody is administered to the subject at a dose of about 200 mg to about
1,000 mg. In some embodiments, the second anti-HER?2 antibody is administered at a dose of
about 420 mg. In some embodiments, the second anti-HER2 antibody is administered at a dose
of about 600 mg. In some embodiments, the first anti-HER2 antibody is administered at a dose of
about 6 mg/kg and the second anti-HER2 antibody is administered at a dose of about 420 mg. In
some embodiments, the first anti-HER 2 antibody is administered intravenously. In some
embodiments, the first anti-HERZ antibody i3 administered subcutaneously. In some
embodiments, the second anti-HERZ2 antibody is administered intravenously. In some
embaodiments, the second anti-HER?Z2 antibody is administered sabcutaneously. In some
erobodiments, the first anti-HER2 antibody is administered at a dose of 6 mg/kg intravenoasly or
at a dose of about 600 mg subcutaneously; and wherein the second anti-HER2 antibody is
adroinistered at a dose of about 420 mg intravenously. In some embodiments, the first anti-HER2

antibody and the second anti-HER?Z antibody are administered in a pharmaceutical composition
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comprising about 600 mg of the first anti-HERZ antibody and 600 mg of the second anti-HERZ
antibody; wherein the pharmaceutical composition is administered sabentaneously. In some
ermbodiments, the pharmaceutical composition farther comprises hyahironidase. In some
embaodiroents, the pharmaceutical cornposition comprises about 20,000 units hyahironidase. In
some emboditnents, the first anti-HER2 antibody is trastazumab, or a biosimilar thereof. In some
embodiroents, the second anti-HER?Z antibody is pertuzomab, or a biosimilar thereof. In some
ermbodiments, the first anti-HERZ2 antibody is administered about once every 3 weeks. In some
embodiments, the second anti-HER?2 antibody is administered about once every 3 weeks. In
some embodirents, treating the subject results in a tumor growth inhibition (TGI) index of at
ieast about 85%. In some embodiments, treating the subject results in a TG index of about
100%. In some embodiments, one or more therapeutic effects in the subject is improved after
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2 antibody
to the subject relative to a baseline. In some embodiments, the one or more therapeutic effects is
selected from the group consisting of: size of a tumor derived frovm the solid tamor, objective
response rate, duration of response, time 1o response, progression free survival and overall
survival. In some embodiments, the size of a tumor derived from the solid tumor is reduced by at
least about 10%, at least about 159%, at least about 20%, at least about 25%, at least about 30%,
at least about 35%, at least about 40%, at Jeast about 45%, at least about 509%, at least about
60%, at least about 70%, or at least about 80% relative to the size of the tumor derived from the
solid tumor before administration of the tucatinib, or salt or solvate thereof, and the at least one
anti-HERZ antibody. In some embodiments, the objective response rate is at least about 20%, at
least about 25%, at least about 30%, at least about 35%, at least about 40%, at least about 45%,
at least about 30%, at least about 60%, at least about 70%, or at least about 80%. In some
embodiments, the subject exhibits progression-free survival of at least about 2 months, at least
about 3 months, at least about 4 months, at least about 5 months, at least about & months, at least
about 7 months, at least about 8 months, at least about 8 months, at least about 10 months, at
least about 11 months, at least about 12 months, at least about eighteen months, at least about
two vears, at least about three years, at least about four vears, or at least about five years after
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
anttbody. In some embodiments, the subject exhibits overall survival of at least about 3 months,

at least about 4 months, at least aboat 3 roonths, at least about 6 months, at least about 7 months,
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at least about 8 months, at least about © months, at least about 10 months, at least about 11
months, at least about 12 wounths, at least about eighteen months, at least about two years, at least
abont three vears, at least aboat four years, or at least about five vears after administration of the
tacatinib, or salt or solvate thereof, and the at least one anti-HERZ antibody. In some
ermmbodiments, the duration of response to tucatinib is at least about 1 ronth, at least abowt 2
mounths, at east abonut 3 mouths, at least about 4 months, at teast about 3 roounths, at least about 6
months, at least about 7 months, at least about 8 months, at least about 9 months, at least about
18 months, at least about 1| months, at least about 12 months, at least about eighteen months, at
least about two vears, at least about three vears, at least about four years, or at least about five
vears after administration of the tucatinib, or salt or solvate thereof, and the at least one anti-
HER?2 auntibody. In some ernbodiments, the administration of the tucatinib, or salt or solvate
thereot, increases the overall amount of HERZ in the solid tumor. In some embodiments, the
overall amount of HER2 in the solid tumor is determined by western blot analysis. In some
embodiments, the administration of the tucatinib, or salt or solvate thereof, increases the amount
of plasma membrane-bound HER?2 in the solid tumor. In some embodiments, the amount of
plasma membrane-bound HER?2 in the solid tumor is determined by quantitative fluorescence
activated celi sorting (qFACS). In some embodiments, the administration of the tucatinib, or salt
or solvate thereof, increases the dwell time of HERZ at the cell surface. In some embodiments,
the administration of the tucatinih, or salt or solvate thereof, increases the internalization of
plasma membrane-bound HER2. In some embodiments, the administration of the tucatinib, or
salt or solvate thereod, increases the lysosomal degradation of HERZ. In some embodiments, the

subject is a human.

[40312] Alse provided herein is a method of increasing the overall amount of HERZ in a solid
tumor comprising administering tucatinib, or salt or solvate thereof to a subject, wherein the
administration of the tucatinib, or salt or solvate thereof, increases the overall amount of HER2
in the solid tumor. In some embodiments, the overall amount of HERZ in the solid tumor is
determined by Western blot analysis.

[0013] Also provided herein is a method of increasing the amount of plasma membrane-
bound HER2 in a solid tumor comprising administering tucatinib, or salt or solvate thereof to a

subject, wherein the administration of the tucatinib, or salt or solvate thereof, increases the
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amount of plasma membrane-bound HERZ in the solid tumor. In some embodiments, the amount
of plasma membrane-bound HERZ2 in the solid tumor is determined by quantitative fluorescence

activated cell sorting (qFACS).

{00141 Also provided herein is a method of increasing dwell tivoe of HERZ2 at the cell surface
of a solid twmor comprising adroinistering tucatinb, or salt or solvate thereof to a subject,
wherein the admindstration of the tucatinib, or salt or solvate thereof, increases the dwell time of

HER? at the cell surface.

[0015] Also provided herein is a method of increasing internalization of plasma membrane-
boand HER2 in a solid tumor comprising administering tucatinib, or salt or solvate thereofto a
subject, wherein the administration of the tucatinib, or salt or solvate thereof, increases the

internalization of plasma membrane-bound HER 2.

{0016] Also provided herein is a method of increasing lysosomal degradation of HER2 in a
solid tumor comprising adiministering tucatinib, or salf or solvate thereof to a subject, wherein
the administration of the tucatinib, or salt or solvate thereof, increases the lysosomal degradation

of HERZ.

{B317] Also provided hergin is a kit comprising tucatinib, or salt or solvate thereof, at least
one anti-HER 2 antibody, and instructions for using the it according to any of the embodiments
herein. In some embodiments, the at least one anti-HERZ antibody comprises trastuzumab. In

some embodiments, the at least one anti-HERZ2 autibody comprises pertuzumab.

{3181 It is to be vnderstood that one, some, or all of the properties of the various
ermnbodiments described herein may be combined to form other embodiments of the present
wvention. These and other aspects of the invention will become apparent to one of skill in the
art. These and other embodiments of the invention are further described by the detailed
description that follows.

BRIEF DESCRIPTION OF THE DRAWINGS
{31 91 FiGs. 1A-1H are a series of graphs showing that treatment with tucatinib increased
overall and plasma membrane-bound HER2 levels in BT-474, SK-BR-3, HCC-1419, and

UACC-893 cell lines after treatruent with tucatinid at either 30nM or 100uM doses for the

duration of 24 hours and 48 hours.
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(6020} FlIGs. 2A-2D are a series of schematics and images showing that treatment with
tacatinib increased dwell ime of HERZ at the cell surface and was followed by rapid
internalization and lysosomal processing. FIG. 2A shows a schematic of a HERZ internalization
assay using Trastuzomab-AF488. FIG. 2B shows the results of a HER2 internalization assay
using Trastozumab-AF488. FIG. 2C shows a schematic of a HERZ internalization assay using
Trastuzurmab-QF. FIG. 2D shows the results of a HERZ intervalization assay using

Trastuzumab-QF (small box in corner shows staining of cells using DAPT).
DETAILED DESCRIPTION

i Definitions

[6021] In order that the present disclosure can be more readily understood, certain terms are
first defined. As used in this application, except as otherwise expressly provided herein, each of
the following terms shall have the meaning set forth below. Additional definitions are set forth

throughout the application.

{6022 The terms “a,” “an,” or “the” as used herein not only include aspects with one
member, but also inchude aspects with more than one member. For instance, the singular forms
“a,” “an,” and “the” mclude phiral referents unless the context clearly dictates otherwise. Thus,
for example, reference to “a cell” includes a plurality of such cells and reference to “the agent”

includes reference to one or more agents known to those skilled in the art, and so forth.

[¢6623] The terra “or” as used herein should in general be coustrued non-exclasively. For
example, a claim to “a composition comprising A or B” wosld typically present an aspect with a
coroposition comprising both A and B. “Or” should, however, be construed to exclude those
aspects presented that cannot be corabined without contradiction (e.g., a composition pH that is

between 9 and 10 or between 7 and 8).

[0024] The group “A or B” is typically equivalent to the group “selected from the group
consisting of A and B.”

[0025] The term "and/or” where nsed herein is to be taken as specific disclosure of each of
the two specified featores or components with or without the other. Thus, the term "andfor” as

used in a phrase such as "A andfor B” herein is intended to include "A and B," "A or B," "A”

i1
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{alone), and "B" (alone). Likewise, the term "and/or” as used in a phrase such as "A, B, and/or
C" is intended to encompass each of the following aspects: A, B,and G A B, or Ci Aor G A or

B:Bor(C, AandC; A and B: B and C; A {(alone); B {alone); and C (alove).

[0026] It is understood that aspects and embodiments of the investion described herein

LENNT3

include “comprising,” “consisting,” and “consisting essentially of” aspects and embodiments.

[6027] The terms “about” and “approximately” as used herein shall generally mean an
acceptable degree of ervor for the quantity measured given the nature or precision of the
measarerments. Typical, exemplary degrees of error are within 20 percent (%), preferably within
10%, and more preferably within 5% of a given value or range of values. Any reference to
“ahout X7 specifically indicates at least the values X, 0.95X, 0.96X, 0.97X, 0.98X, 0.99X,
101X, 1.02X, 1.03X, 104X, and 1.03X. Thus, “about X7 is intended to teach and provide
written description support for a claim Hmitation of, e.g., “0.98X.” The terms “about” and

59

“approximately,” particularly in reference to a given guantity, encompass and describe the given

quantity itself.

[6028] Alternatively, in biclogical systerns, the terms “about” and “approximately” may
wean values that are within an order of maguitude, preferably within 5-fold, and more preferably
within 2-fold of a given value. Numerical quantities given herein are approximate unless stated
otherwise, meaning that the term “about” or “approximately” can be inferred when not expressly

stated.

[3029] When “about” is applied to the beginning of a numerical range, it applies to both ends
of the range. Thus, “from about 5 to 20%” is equivalent to “from about 5% to about 20%.”
When “about” iz applied to the first value of a set of values, it applies to all values in that set.
Thus, “about 7, 9, or 11 mg/kg” is equivalent to “about 7, about 9, or about 11 mg/kg.”

{80391 The term “comprising” as used herein should in general be construed as not excluding
additional ingredients. For example, a claim to “a composition comprising A” would cover

compositions that include Aand B: A, B, and C: A, B, C, and D; A, B, C, D, and E; and the like.

{031 Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this disclosure is

related. For example, the Concise Dictionary of Biomedicine and Molecular Biology, Tuo, Pei-
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Show, 2nd ed., 2002, CRC Press; The Dictionary of Cell and Molecular Biology, 3rd ed., 1999,
Academic Press; and the Oxford Dictionary Of Biocheristry And Molecular Biology, Revised,
2000, Oxford University Press, provide one of skill with a general dictionary of many of the

terms used in this disclosure.

[(6632] Units, prefixes, and symbols are denoted in their Systéme International de Unites (ST)
accepted form. Numeric ranges are inclusive of the numbers defining the range. The headings
provided herein are not Hmitations of the various aspects of the disclosore, which can be had by
reference to the specification as a whole. Accordingly, the terros defined immoediately below are

more fully defined by reference to the specification in s entirety.

{06331 As used herein, the term “co-administering” ncludes sequential or simultaneous
administration of two or more structurally different compounds. For example, two or more
structurally different pharmaceutically active compounds can be co-administered by
adroinistering a pharmaceutical composition adapted for oral administration that contains two or
more structorally different active pharmaceutically active compounds. As another example, two
or more structurally different compounds can be co-administered by administering one
compound and then administering the other compound. The two or more structurally different
compounds can be comprised of an anti-HER2 antibody and tcatinib. In some instances, the
co-administered compounds are administered by the same route. In other instances, the co-
administered commpounds are administered via different routes. For example, one compound can
be administered orally, and the other compound can be administered, e.g., sequentially or
simultaneously, via intravenous, intramuscular, subcutaneous, or intraperitoneal injection. The
simultaneously or sequentially administered compounds or compositions can be administered
such that an anti-HER?2 antibody and tucatinib are simultaneously present in a subject or in a cell

at an effective concentration.

[(634] A "cancer” refers to a broad group of various diseases characterized by the
uncontrolled growth of abnormal cells in the body. A "cancer” or "cancer tissue” can include a
tumor. Unregulated cell division and growth results in the formation of malignant tumors that
invade neighboring tissues and can also metastasize to distant parts of the body through the

lymiphatic system or bloodstrearn. Following metastasis, the distal tumors can be said to be
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"derived from" the pre-metastasis tumor. For example, a "tumor derived from” a breast cancer

refers 1o a tumor that is the result of a metastasized breast cancer.

[G035] In the context of cancer, the term “stage” refers to a classification of the extent of
cancer. Factors that are considered when staging a cancer include but are not lHmited to turoor
stze, tumor invaston of nearby tissues, and whether the tumor has metastasized to other sites.
The specific criteria and parameters for differentiating one stage from another can vary
depending on the type of cancer. Cancer staging is used, for example, to assist in determining a

prognosis or identifying the most appropriate freatroent option{(s).

[(036] One non-limiting example of a cancer staging system is referred to as the “TNM”
systern. In the TNM systern, “T7 refers to the size and extent of the main tamor, “N” refers to
the number of nearby Iymph nodes to which the cancer has spread, and “M” refers to whether the
cancer has metastasized. “TX” denotes that the main tumor cannot be measured, “T(” denotes
that the main tumor cannot be found, and “T1,7 T2, “T3,” and “T4” denote the size or extent of
the main tumor, wherein a larger nuraber corresponds to a larger tumor or a tumor that has grown
into nearby tissues. “NX” denotes that cancer in nearby lymph nodes cannot be measured, “N(O”
denotes that there is no cancer in nearby lymph nodes, and “N1,7 “N2,” “N3,” and “N4” denote
the number and location of ymph nodes to which the cancer has spread, wherein a larger number
corresponds to a greater number of lymph nodes containing the cancer. “MX” denotes that
metastasis cannot be measured, “MO” denotes that no roetastasis has occurred, and “M17 denotes

that the cancer has metastasized to other parts of the body.

(40371 As another non-limiting exaruple of a cancer staging system, cancers are classified or
graded as having one of five stages: “Stage 0,” “Stage 1,” “Stage IL.” “Stage 111" or “Stage IV.”
Stage O denotes that abnormal cells are present, but have not spread to nearby tissue. This is also
commonly called carcinoma in situ (C15). CIS is not cancer, but may subsequently develop into
cancer. Stages [, II, and HI denote that cancer is present. Higher numbers correspond to larger
tamor sizes or tumors that have spread to nearby tissues. Stage IV denotes that the cancer has
metastasized. One of skill in the art will be familiar with the different cancer staging systems
and readily be able to apply or interpret them.

[4038] The term “HER2” {also known as also known as HERZ/neu, ERBB2Z, CD340,

receptor tyrosine-protein kinase erbB-2, proto-oncogene Neu, and human epidermal growth
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factor receptor 2) refers to a member of the human epidermal growth factor receptor
(HER/EGFR/ERBR) farmly of receptor tyrosine kinases. Amplification or overexpression of
HER?Z plays a significant role in the developent and progression of certain aggressive types of
cancer, including colorectal cancer, gastric cancer, hung cancer {(e.g., non-small cell lung cancer
(NSCLC)), biliary cancers {e.g., cholangiocarcinoma, gallbladder cancer), bladder cancer,
esophageal cancer, roelanoma, ovarian cancer, hiver cancer, prostate cancer, pancreatic cancer,
small intestine cancer, head and neck cancer, uierine cancer, cervical cancer, and breast cancer.
Non-Hmiting examples of HER2 nucleotide sequences are set forth in GenBank reference
numbers NP_001005862, NP_001289936, NP_001289937, NP_00128993§, and NP_0{04448.
Non-Hmiting examples of HERZ2 peptide sequences are set forth in GenBank reference munbers

NP_001005862, NP_001276865, NP_001276866, NP_001276867, and NP_004439.

{30391 When HER?Z 1s amplified or overexpressed in or on a cell, the cell is referred to as
being “HER2 positive.” The level of HER2 amplification or overexpression in HERZ positive
cells is commonly expressed as a score ranging from O t0 3 (e, HER2 ¢, HER2 i+, HERZ 2+,
or HERZ 3+), with higher scores corresponding to greater degrees of expression. Mol Biol Int.
2014:852748 (2014). The scoring method may be based on the cell membrane staining pattern as

determined by immunohistochemistry and is as follows:

1. 3+ positive HER2 expression, uniform jntense membrane staining of more than 30%

of invasive tumor cells;

it. 2+ equiivocal for HER2 protein expression, complete membrane staining that is either
nonuniform or weak in intensity but has circumferential distribotion in at least 180% of cells;

itl. O or 1+ negative for HERZ2 protein expression.
{048 The termn “tucatinib,” also known as ONT-380 and ARRY-380, refers to the small
molecule tyrosine kinase inhibitor that sappresses or blocks HER2 activation. Tucatinib has the

following structure:

15



WO 2022/067347 PCT/US2021/071606

[6041] The term “anti-HER2 antibody”™ refers to an antibedy that binds to the HERZ protein.
Anti-HER?Z antibodies used for the weatment of cancer are typically monoclonal, although
polyclonal antibodies are not excluded by the term. Anti-HER2 antibodies inhibit HER2
activation or downstream signaling by various mechanisms. As non-limiting examples, anti-
HERZ antibodies can prevent ligand binding, receptor activation or receptor signal propagation,
result in reduced HER2 expression or localization to the cell surface, inhibit HER2 cleavage, or
wduce antibody-mediated cytotoxicity. Non-limiting examples of anti-HER?Z2 antibodies that are
suttable for use in the methods and compositions of the present invention include trastazumab,
pertuzurnab, ado-trastuzumab emtansine (also known as T-DM1), margetuximab, and

corabinations thereof.

[6042] The term "chemotherapentic agent” refers to a group of compounds useful ju treating
or amehiorating cancer or its sympioms. In some erobodiments, chemotherapentic agents inchide
alkylating antiveoplastic agents {e.g., nirogen mustards, such as mechlorathamine, isfosfamide,
melphalan, chiorambuci], and eyclophosphamide; alkyl sufonates, such as usnlfan; nitrosoureas,
sach as streptozocin, carmmistine, and lomastine; triazines, such as dacarbazine and
wmozolomide; and ethyleneimines, such as thiotepa and altretamine), antimetabolites {see
below), antitumor antibiotics {e.z. , the anthracycins, such as daunorubicin, doxorabicin,
epirubicin, idarabicin, and valrabicing the Bleomycins; mitomyein C, mitoxantrone, and
actinomycin, aromatase inhibitors {(e.g. , steroidal inhibitors, sach as exemestang; and non-
steroidal ihibitors, such as anastrozole and letrozole), kinase inhibitors {e.g., tvrosine kinase
whibitors, such as matinib, gefitinib, erlotinib, lapatinib, nilotinib, sunitibnib, and sorafenib;
and, e.g. , bosunitinib, neratinib, vatalanib, and toceranib), mTor inhibitors {e.g. , rapamycin and
its analogs, such as temsirolimus, everolimus, and ridaforolimus; dual PlcK/mTOR inhibitors;

and ATP-competitive mTOR inhibitors, such as sapanisertib), retinoids {e.g., retinoin,
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alitretinoin, bexarotene, and isotretinein}, topoisomerase inhibitors {e.g. , doxorubicin, etoposide,
teniposide, rottoxantrone, novobiocm, merbaron, aclatubicin, caroptothecin, and caroptothecin
prodrugs or denvatives, such as irinotecan and topothecan), and plant alkaloids {e.g., the Vinea
alkaloids vinblastine, vinorelbine, vinoristine, and vindesine; the taxanes, such as docetaxel and

pachitaxel).

{00431 The term “tumor growth inhibition (TG index” refers to a vahie used to represent
the degree to which an agent (e.g., tucatinib described herein, an anti-HER2 antibody described
herein, or a combination thereof) inhibits the growth of a tumor when compared to an oantreated
control. The TGI index is caleulated for a particular time point (e.g., a specific mumber of days
nto an experiment or clinical trial) according to the following formula:

: Volumeregred (Tx Day X3~V 0lUMEtreqted (Tx Day o)
TGI = | - (frmetested D) treaied TX2a8 ) o0 1009,

‘ § —-Vait s
Volumecontrol (Tx Day X~V ¢IWMEcontral (Tx Day o)

where “Tx Day (7 denotes the first day that treatment is administered (i.e., the first day that an
experimental therapy or a control therapy {e.g., vehicle only) is administered) and “Tx Day X”
denotes X namber of days after Day 0. Typically, mean volumes for treated and control groups
are used. As a non-limiting example, in an experiment where study day O corresponds to “Tx
Day 7 and the TGl index is calculated on study day 28 (L., “Tx Day 287, if the mean tumor
volume in both groups on study day 0 is 250 mm® and the mean tamor volumes in the
experimental and control groups are 125 mm® and 750 mm?, respectively, then the TGl index on

day 28 is 125%.

[(044] As used herein, the term “synergistic” or “synergy” refers to a result that is observed
when admiinistering a combination of components or agents {e.g., a combination of tucatinib and
at least one anti-HER?Z antibody) produces an effect (e.g., inhibition of tumor growth,
prolongation of survival time) that is greater than the effect that would be expected based on the
additive properties or effects of the individual components. In some embodiments, synergism is
determined by performing a Bliss analysis (see, e.g., Foucquier ef al. Pharmacol Res. Perspect.
{2015) 3(33:e(00149; hereby incorporated by reference in its entirety for all purposes). The Bliss
Independence mode] assumes that drug effects are cutcomes of probabilistic processes, and
asurnes that the drugs act completely independently (i.e., the drugs do not interfere with one

another {e.g., the drugs have different sites of action) but each contributes to a common resuit).
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According to the Bliss Independence model, the predicted effect of a combination of two drugs is

calculated using the formula:
Egp = Eq + Eg — By X Eg,

where Eu and Ep represent the effects of drugs A and B, respectively, and Eagp represents the
effect of a combination of drugs A and B. When the observed effect of the combination is
greater than the predicted effect Eap, then the combination of the two drugs is considered to be
synergistic. When the observed effect of the combination is equal to Eap, then the effect of the
combination of the two drugs is considered to be additive. Alternatively, when the observed
effect of the combination is less than Eag, then the combination of the two drugs is considered to

be antagonistic.

{30451 The observed effect of a combination of drugs can be based on, for example, the TGI
index, tumor size {e.g., volume, mass), an absolute change in tumor size {e.g., volume, mass)
between two of more time points {e.g., between the first day a treatment is adminstered and a
particular nomber of days after treatment is first administered), the rate of change of tumor size
{e.g., volume, mass) between two or more time points {e.g., between the first day a treatment is
adminstered and a particular number of days after treatment is first administered), or the survival
time of a subject or a population of subjects. When the TGl index is taken as a measure of the
observed effect of a combination of drugs, the TGI index can be determined at one or more time
points. When the TGl index is determined at two or more time points, in some instances the
mean or median value of the maltiple TGI jndices can be used as a measure of the observed
effect. Furthermore, the TGl index can be deterroined in a single subject or a population of
subjects. When the TGI index is determined in a population, the mean or median TGl index in
the popalation {e.g., at one or more tme points) can be used as a measure of the observed effect.
When tumor size or the rate of tumor growth is used as a measure of the observed effect, the
tumor size or rate of tumor growth can be measured 1o a subject or a population of subjects. In
some instances, the mean or median tumor size or rate of tumor growth is determined for a
subject at two or more time points, or among a population of subjects at one or more time points.
When survival time is measured in a population, the mean or median survival time can be used

as a measure of the observed effect.
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[0046] The predicted combination effect Eag can be calculated using either a single dose or
multiple doses of the draugs that make up the combination (e.g., tucatinib and at least one anti-
HER2 antibody). In sore embodiments, the predicted combination effect Eag s calenlated
using only a single dose of each drug A and B (e.g.. tucatinib and at least one anti-HER2
antibody), and the values Ea and Es are based on the observed effect of each drug when
adnunistered as a single agent. When the values for Ea and Eg are based on the observed effects
of administering drugs A and B as single ageuots, Ea and Ea can be based on, for example, TG1
ndices, tumor sizes (e.g., volume, mass) measured at one or more time points, absolute changes
in tumor size (e.g., volume, mass) between two or more tme points {2.g., between the first day a
treatment is adminstered and a particular number of days after treatment is first administered),
the rates of change of fimor sizes (e.g., volame, mass) between two or more time points {e.g.,
between the first day a treatment is adminstered and a particular mumber of days after treatment
is first adwinistered), or the survival time of a subject or a population of sabjects in each

freatment group.

{40471 When TG indices are taken as a measure of the observed effects, the TGl indices can
be determined at one or more time points. When TGI indices are determined at two or more time
points, in some instances the mean or median values can be used as measures of the observed
effects. Furthermore, the TGl indices can be determined in a single subject or a population of
subjects in each treatment group. When the TGI indices are determined in populations of
subjects, the mean or median TGI indices in each population {e.g., at one or more time points)
can be used as measures of the observed effects. When tumor sizes or the rates of tumor growth
are used as measures of the observed effects, the tumor sizes or rates of tumor growth can be
measured in a subject or a population of subjects in each treatment group. In some instances, the
mean or median tomor sizes or rates of tumor growth are determined for subjects at two or more
time points, or among populations of subjects at one or more time points. When survival time is
measured in a population, mean or median survival times can be used as measures of the

observed effects.

[8048] In some embodiments, the predicted combination effect Eap is calculated using a
range of doses {i.e., the effects of each drug, when administered as a single agent, are observed at

multiple doses and the observed effects at the multiple doses are used to determine the predicted
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combination effect at a specific dose). As a non-limiting example, Eap can be calculated using

values for B4 and Eg that are calculated according to the following formulae:

£ o= F aP
A Amax A;f(ﬁa*”
- s b9
Ep = Epmay X mgs
B Bmax B,go Tha’

where Eamas and Epwax are the maximmuom effects of drugs A and B, respectively, Aso and Bsp are

the half maximum effective doses of drugs A and B, respectively, a and b are administered doses
of drugs A and B, respectively, and p and g are coefficients that are derived from the shapes of the
dose-response curves for drugs A and B, respectively (see, e.g., Foucguier et al. Pharmacol. Res.

Perspect. (2015) 3(3):e00149).

{0491 In some embodiments, a combination of two or more drags is considered to be
synergistic when the combination prodoces an observed TGl index that is greater than the
predicted TGI index for the combination of drags (e.g., when the predicted TG index is based
upon the assumption that the drugs produced a combined effect that is additive). In some

instances, the combination is considered to be synergistic when the observed TGl index is at

least about 1%, 2%, 3%, 4%, 5%, 6%, 7%, &%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%,
17%, 18%, 19%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, or 80%

greater than the predicted TG index for the combination of drugs.

[G054] In some embodiments, the rate of tamor growth {e. ., the rate of change of the size
{e.g.. volume, mass) of the tumor) is used to determine whether a cornbination of drugs is
synergistic {(e.g., the combination of drugs is synergistic when the rate of tumor growth is slower
than would be expected if the combination of drugs produced an additive effect). In other
embodiments, survival time is used to determine whether a combination of drugs is synergistic
{e.g.. a cormbination of drugs is synergistic when the survival time of a subject or population of
subjects is longer than would be expected if the combination of drugs produced an additive

effect).

[6051] “Treatment” or "therapy” of a subject refers to any type of intervention or process
performed on, or the administration of an active ageunt to, the subject with the objective of

reversing, alleviating, amehiorating, inhibiting, slowing down, or preventing the onset,
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progression, development, severity, or recurrence of a symptom, complication, condition, or

biochernical indicia associated with a disease. In some ermnbodiments, the disease is cancer.

[6052] A "subject” includes any human or non-human animal. The term "non-human animal”
ncludes, but is not Hmited to, vertebrates sach as non-haman primates, sheep, dogs, and rodents
such as mice, rafs, and guinea pigs. In some ernbodiments, the subject is a human. The terms

“subject” and "patient” and “individual” are used interchangeably herein.

[G053] An “effective amount” or "therapeuntically effective amount” or "therapentically
effective dosage”™ of a drag or therapeutic agent is any amount of the drug that, when ased alone
or 1n cornbination with another therapeutic agent, protects a subject against the onset of a disease
or promotes disease regression evidenced by a decrease in severity of disease symptoms, an
increase i frequency and duration of disease symptom-free periods, or a prevention of
impairment or disability due to the disease affliction. The ability of a therapeutic agent to
promote disease regression can be evaluated using a variety of methods known to the skilled
practitioner, such as in human subjects during clinical trials, in animal model systems predictive

of efficacy 1 hamans, or by assaying the activity of the agent in in vifro assays.

[3054] By way of example for the treatment of tumors, a therapeutically effective amount of
an anti-cancer agent inhibits cell growth or tumor growth by at least about 10%, by at least about
20%, by at least about 30%, by at least about 40%, by at Jeast about 50%, by at least about 60%,
by at least about 70%, or by at least about 80%, by at least about 90%, by at least about 95%, by
at least about 96%, by at least about 97%, by at least about 98%, or by at least about 99% in a
treated subject{s) (e.g., one or more treated subjects) relative to an untreated subject(s) {e.g., one
or more untreated subjects). In some embodiments, a therapeutically effective amount of an anti-
cancer agent inhibits cell growth or tumor growth by 100% in a treated subject(s) {e.g., one or
more treated subjects) relative to an untreated subject(s) {e.g., one or more untreated subjects).
{40551 In other embodiments of the disclosure, tumor regression can be observed and
continue for a period of at least about 20 days, at least about 30 days, at least about 40 days, at

least about 50 days, or at least about 60 days.

[B056] A therapeutically effective amount of a drug {e.g., tucatinib) includes a
"prophylactically effective amount,” which is any amount of the drug that, when administered

alone or in combination with an anti-cancer agent to a subject at risk of developing a cancer {(e.g.,
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a subject having a pre-malignant condition} or of suffering a recurrence of cancer, inhibits the
development or recurrence of the cancer. In some embodiments, the prophylactically effective
amount prevents the development or recurrence of the cancer entirely. "Inhibiting” the
development or recurrence of a cancer means either lessening the likelihood of the cancer’s

development or recurrence, or preventing the development or recurrence of the cancer entirely.

{0857] As ased herein, "subtherapentic dose” means a dose of a therapeutic corapound (e.g.,
tucatinib) that i< lower than the usual or typical dose of the therapeutic cormnpound when

administered alone for the treatment of a hyperprohiferative disease {(e.g., cancer).

[GB58] By way of exaraple, an "anti-cancer agent” promotes cancer regression in a sabject. In
some embodiments, a therapeutically effective amount of the drug promotes cancer regression (o
the point of elirninating the cancer. "Promoting cancer regression” means that administering an
effective amount of the drug, alone or in combination with an anti-cancer agent, results in a
reduction in tumor growth or size, necrosis of the tumor, a decrease in severity of at least one
disease symptom, an increase in frequency and duration of disease symptom-free periods, or a
prevention of impairment or disability due to the disease affliction. In addition, the terms
“effective” and "effectiveness™ with regard to a treatment includes both pharmacological
effectiveness and physiological safety. Pharmacological effectiveness refers to the ability of the
drug to promote cancer regression in the patient. Physiological safety refers o the level of
toxicity or other adverse physiological effects at the cellular, organ and/or organism level

{adverse effects) resulting from administration of the drug.

(G059 "Sustained response” refers to the sustained effect on reducing tumor growth after
cessation of a treatment. For example, the tumor size may remain o be the same or smaller ag
compared to the size at the beginning of the administration phase. In some embodiments, the

sustained response has a duration that is at least the same as the treatment duration, or at least

1.5, 2.0, 2.5, or 3 times longer than the treatment duration.

[D068] As used herein, "complete response” or "CR" refers to disappearance of all target
lesions; "partial response” or "PR" refers to at least a 30% decrease in the sum of the longest
diameters (SLD) of target lesions, taking as reference the baseline SLD; and "stable disease” or
"SD" refers to neither sufficient shrinkage of target lesions to qualify for PR, nor sufficient

increase to qualify for PD, taking as reference the smallest SLD since the treatment started.
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[6061] As used herein, "progression free survival” or “PFS” refers to the length of time
during and after freatroent during which the disease being treated {e.g., cancer) does not get
worse. Progression-free survival may inchide the amount of time patients have experienced a
complete response or a partial response, as well as the amount of time patients bave experienced

stable disease.

{00621 As used herein, "objective response rate” or “ORR” refers to the sam of complete

response {CR) rate and partial response (PR) rate.

{08631 As used herein, "overall survival” or “OS” refers to the percentage of individuals in a

group who are likely to be alive after a particudar duration of fime.

[8064] The term "weight-based dose”, as referred to herein, means that a dose administered
to a subject is calculated based on the weight of the subject. For example, when a subject with 60
kg body weight requires 8.0 mg/kg of an agent, such as trastuzuraab, one can calcolate and use

the appropriate amount of the agent (i.e., 360 myg) for adiministration fo said subject.

{30657 The use of the term "fixed dose” with regard to a method of the disclosure means that
two or more different agents {e.g., tucatinb and anti-HER2 antibody) are administered to a
subject in particular {fixed) ratios with each other. In some embodiments, the fixed dose is based
on the amount {(e.g., mg) of the agents. In certain ernbodiments, the fixed dose 1s based on the
concentration {e.g., mg/ml) of the agents. For example, a 1.2 ratio of tucatinib to an anti-HER2
antibody administered to a subject can muean about 300 mg of tucatinib and about 600 mg of the
at least one anti-HERZ antibody or about 3 mg/mal of tucatinib and about 6 mg/ml of the at least

one anti-HERZ antibody are administered to the subject.

{30661 The use of the term "flat dose” with regard to the methods and dosages of the
disclosure means a dose that is administered to a subject without regard for the weight or body
surface area (BSA) of the subject. The flat dose is therefore not provided as a mg/kg dose, but
rather as an absolute amount of the agent {e.g.. tucatinib or anti-HERZ2 antibody). For example, a
subject with 60 kg body weight and a subject with 100 kg body weight would receive the same

dose of tucatinb {e.g., 300 mg).
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(00677 The phrase "pharmaceutically acceptable” indicates that the substance or composition
roust be compatible chemucally and/or toxicologically, with the other ingredients comprisiog a

formulation, avd/or the roammal being treated therewith.

{3863] As ased herein, the term “pharmacentically acceptable carrier” refers to a sabstance
that aids the admwinistration of an active agent to a cell, an organism, or a subject.
“Pharmaceutically acceptable carnier” refers to a cartier or excipient that can be inchided in the
cornpositions of the invention and that causes no significant adverse toxicological effect on the
subject. Non-imiting examples of pharmacentically acceptable carriers juclade water, Na(l,
normal saline solutions, lactated Ringet’s, normal sucrose, normal glucose, binders, fillers,
disintegrants, lubricants, coatings, sweeteners, flavors and colors, liposomes, dispersion media,
microcapsules, cationic lipid carriers, isotonic and absorption delaying agents, and the like. The
carrier meay also be substances for providing the fornmulation with stability, sterility and
isotonicity {e.g., antimicrobial preservatives, antioxidants, chelating agents and buffers), for
preventing the action of microorganisms (e.g. antimicrobial and antifungal agents, such as
parabens, chlorobutano], phenol, sorbic acid and the like) or for providing the formulation with
an edible flavor esc. In some jnstances, the carrier is an agent that facilitates the delivery of a
small molecule drug or antibody to a target cell or tissue. One of skill iu the art will recognize

that other pharmaceutical carriers are useful in the present invention.

{8691 The phrase "pharmacentically acceptable salt” as used herein, refers to
pharmaceutically acceptable organic or inorganic salts of a compound of the inventing.
Exemplary salts include, but are not limited, to sulfate, citrate, acetate, oxalate, chioride,
bromide, iodide, nitrate, bisulfate, phosphate, acid phosphate, isonicotinate, lactate, salicylate,
acid citrate, tartrate, oleate, tannate, pantothenate, bitartrate, ascorbate, succinate, maleate,
gentisinate, fumarate, giuconate, glucurpnate, saccharate, formate, benzoate, ghttamate,
methanesuifonate "mesyiate”, ethanesulfonate, benzenesulfonate, p-toluenesulfonate, pamoate
(i.e., 4,4 -methylene-bis ~(2-hydroxy-3-naphthoate}) salts, alkali metal {e.g., sodivm and
potassivm) salts, alkaline earth metal (e.g., magnesium) salts, and ammonium salts. A
pharmaceutically acceptable salt may involve the inclusion of another mnlecule such as an
acetate ion, a succinate ion or other counter ion. The counter ion may be any organic of inorganic

moiety that stabilizes the charge on the parent compound. Furthermore, a pharmaceutically
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acceptable salt may have more than one charged atorn in its structure. Instances where nultiple

charged atoros are part of the pharmaceutically acceptable salt can have multiple counter 1ons.
Hence, a pharmaceutically acceptable salt can have one or more charged atoms andior one or

oore counter 1on.

[G676] "Administering” or “admdnistration” refer to the physical introduction of a therapeutic
agent to a sabiect, nsing any of the various methods and delivery systeros known to those skilled
in the art. Exemplary routes of administration mchide oral, intravenous, intramuscular,
sabhcutaneous, intraperitoneal, spinal or other parenteral routes of admunistration, for example by
injection or infasion {e.g., intravenous infusion). The phrase "parenteral administration” as used
herein means modes of administration other than enteral and topical administration, usually by
injection, and includes, without limitation, intravenous, intramuscular, intraarterial, intrathecal,
ntralymphatic, intralesional, intracapsular, intraorbital, intracardiac, intradermal, intraperitoneal,
transtracheal, subcutaneous, subcuticular, intraarticuiar, subcapsular, subarachnoid, intraspinai,
epidural and intrasternal injection and infusion, as well as in vive electroporation. A therapeutic
agent can be administered via a non-parenteral route, or orally. Other non-parenteral rowutes
nchude a topical, epidermal or mucosal route of administration, for example, intranasally,
vaginally, rectally, sublingually or topically. Administration can also be performed, for example,

once, a plurality of times, and/or over one or more extended periods.

{66711 The terms "baseline” or "baseline valie” used interchangeably herein can refer to a
measurement or characterization of a symptom before the administration of the therapy or at the
beginning of administration of the therapy. The baseline value can be compared to a reference
value in order to determine the reduction or improvement of a symptom of a disease
contemplated herein {e.g., cancer). The terms "reference” or "reference value” used
interchangeably herein can refer to a measurement or characterization of a symptom after
administration of the therapy. The reference value can be measured one or more times during a
dosage regimen or treatment cycle or at the compietion of the dosage regimen or treatment cycle.
A "reference value” can be an absolute value; a relative value; a value that has an upper and/or
lower limit; a range of values; an average value; a median value: a mean value; or a value as

compared to a baseline value.
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(60721 Similarly, a "baseline value” can be an absolute value; a relative value; a value that
has an upper and/or lower limit; a range of values; an average value; a median value; a mean
value; or a vahie as compared to a reference value. The reference value and/or baseline value can
be obtained from one individaal, from two different individuals or from a group of individaals

{e.g., a group of two, three, four, five or more individuals).

{0873] The term “monotherapy” as used herein means that the tucatinib, or salt or solvate
thereof, is the only anfi-cancer agent administered to the subject during the treatment cycle.
Other therapeutic agents, however, can be administered to the subject. For example, anti-
inflammatory agents or other agents administered to a sabject with cancer to treat symptoms
associated with cancer, but not the underlying cancer itself, including, for example inflammation,

pain, weight loss, and general roalatse, can be administered during the period of monotherapy.

{30741 An "adverse event” (AE) as used herein is any unfavorable and generally onintended
or undesirable sign (Juchiding an abnormal laboratory finding), symptom, or disease associated
with the use of a medical treatiment. A medical treatment can have one or more associated AEs
and each AE can have the same or different level of severity. Reference to methods capable of
“altering adverse events” means a freatment regime that decreases the incidence and/or severity

of one or more AEs associated with the use of a different treatment regime.

{38751 A “serious adverse event” or “SAE” as used herein 1s an adverse event that meets one

of the following criteria:

¢ Is fatal or life-threatening {as used in the definition of a serious adverse event, “life-
threatening” refers to an event in which the patient was at risk of death at the time of the event;
it does not refer to an event which hypothetically might have caused death if it was more severe.

& Results in persistent or significant disability/incapacity

& Constitutes a congenital anomaly/birth defect

& Is medically significant, i.e., defined as an event that jeopardizes the patient or yuay require
rpedical or surgical intervention to prevent oue of the outcomes listed above. Medical and
scientific judgroent must be exercised in deciding whether an AE is “medically significant”

# Requires inpatient hospitalization or prolongation of existing hospitalization, excleding the
following: 1) routine treatment or monitoring of the vnderlying disease, not associated with

any deterioration in condition; 2) elective or pre-planned treatment for a pre-existing condition
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that is unrelated to the indication under study and has not worsened since signing the informed

consent; and 3) social reasons and respite care in the absence of any deterioration in the

patient’s general condition.
[6076] The terms "once about every week,"” “once about every two weeks,” or any other
stmilar dosing interval terros as used herein mean approximate numbers. "Once about every
week” can include every seven days + one day, i.e., every six days to every eight days. "Ounce
about every two weeks" can include every foutteen days & two days, f.¢., every twelve days to
every sixteen days. "Once about every three weeks” can include every twenty-one days + three
days, i.e., every eighteen days to every twenty-four days. Similar approximations apply, for
example, to once about every four weeks, once about every five weeks, once about every six
weeks, and once about every twelve weeks. In some embodiments, a dosing interval of once
about every six weeks or onuce about every twelve weeks means that the first dose can be
administered any day in the first week, and then the next dose can be administered any day in the
sixth or twelfth week, respectively. In other ernbodiments, a dosing jnterval of once about every
six weeks or once about every twelve weeks means that the first dose is administered on a
particular day of the first week (e.g., Monday) and then the next dose is administered on the

same day of the sixth or twelfth weeks (i.e., Monday}, respectively.

{00771 As described herein, any concentration range, percentage range, ratio range, of
integer range is to be understood to include the value of any integer within the recited range and,
when appropriate, fractions thereof {such as one tenth and one hundredth of an integer), unless

otherwise indicated.

[0078] Various aspects of the disclosure are described in further detail in the following

subsections.
H Description of the Embeodiments

A. Methods for Treating a Solid Tumor with Tuocatinib and at least ope anti-HER2
antibody

[6679] In one aspect, the present invention provides a method for treating a solid tumor in a
subject comprising administering a combination of tucatinib, or salt or sofvate thereof, and at
least one anti-HER?Z antibody to the subject, wherein the solid tumor has one or more HER2Z

alterations. In one aspect, the present invention provides a method for treating a solid tumor in a
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subject comprising administering a combination of tucatinib, or salt or solvate thereof, and at
least one anti-HER2 antibody to the subject, wherein the solid turoor coroprises a HER2
alteration. In one aspect, the present invention provides a method for treating a solid tumor in a
subject comprising administering a combination of tucatinib, or salt or solvate thereof, and at
least one anti-HERZ2 antibody to the subject, wherein the solid tomor comprises a HER2
alteration, wherein the subject exhibits progression free survival (PFS) of at least 1 month after
adroinistration of the tucatingb, or salt or solvate thereof, and the at least ove anti-HERZ2
antibody. In one aspect, the present invention provides a method for treating a solid tumor in 2
subject comprising administering a combination of tacatinib, or salt or solvate thereof, and at
least one anti-HERZ2 antibody to the subject, wherein the solid turnor has one or more HER2
alterations, wherein the subject exhibits progression free survival (PF3) of at least 1 month after
administration of the tucatinib, or sal or solvate thereof, and the at least one anti-HER2
antibody. In some embodiments, the subject exhibits PES of at least 2 months after
administration of the tucatinib, or salf or solvate thereof, and the at least one anti-HER2
antibody. In some embodiments, the subject exhibits PES of at least 3 months after
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
antibedy. In some embodiments, the subject exhibits PES of at least 4 months after
administration of the tcatinib, or salt or solvate thereof, and the at least one anti-HER2
antibody. In some embodiments, the subject exhibits PES of at least 5 months after
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
antibody. In some embodiments, the subject exhibits PES of at least 6 months after
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
antibody. In sorme embodiments, the subject exhibits PES of at least 7 months after
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
antibody. In sorme embodiments, the subject exhibits PES of at least 8 months after
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
antibody. In sorme embodiments, the subject exhibits PES of at least 9 months after
adroinistration of the tucatingb, or salt or solvate thereof, and the at least ove anti-HERZ
antibody. In sorme embodiments, the subject exhibits PES of at least 10 months after
adroinistration of the tcatingb, or salt or solvate thereof, and the at least ove anti-HERZ

antibody. In sore embodiments, the subject exhibits PFS of at least 11 months after
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administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
antibody. In sore embodiments, the subject exhibits PES of at least 12 months after
adrinistration of the tucatindb, or salt or solvate thereof, and the at least ove anti-HER2
antibody. In soroe embodiments, the subject exhibits PFS of at least 15 months after
adroinistration of the tucatingb, or salt or solvate thereof, and the at least ove anti-HERZ2
antibody. In soroe embodiments, the subject exhibits PFS of at least 18 months after
adroinistration of the tucatingb, or salt or solvate thereof, and the at least ove anti-HERZ2
antibody. In some embodiments, the subject exhibits PES of at least 2 years after admunistration
of the tucatinib, or salt or solvate thereof, and the at least one anti-HERZ antibody. In some
embodiments, the subject exhibits PFS of at least 3 vears after administration of the tucatinib, or
salt or solvate thereof, and the at least one anti-HER?2 antibody. In some embodiments, the
subject exhibits PFS of at least 4 years after administration of the tucatinib, or salt or solvate
thereof, and the at least one anti-HER2 antibody. In some embodiments, the subject exhibits PFS
of at least 5 vears after administration of the tucatinib, or salt or solvate thereof, and the at least
one anti-HERZ antibody. In one aspect, the present invention provides a method for treating a
solid tumor in a subject comprising administering a combination of tucatinib, or salt or solvate
thereof, and at least one anti-HER2 antibody to the subject, whergin the solid tumor comprises a
HER? alteration, wherein the subject exhibits an overal] survival {O8) of at least 2 months after
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
antibody. In one aspect, the present invention provides a method for treating a solid umor in a
subject comprising administering a combination of tucatinib, or salt or solvate thereof, and at
least one anti-HER?2 antibody to the subject, wherein the solid tamor has one or more HER2
alterations, wherein the subject exhibits an overall survival (O8) of at least 2 months after
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
antibody. In sorne embodiments, the subject exhibits OS of at least 3 months after administration
of the tucatinib, or salt or solvate thereof, and the at least one anti-HER?2 antibody. In some
embodiments, the subject exhibits OS of at least 4 months after administration of the tucatinib, or
salt or solvate thereof, and the at least one anti-HERZ2 antibody. In some embodiments, the
subject exhibits OS of at least 5 months after administration of the tucatinib, or salt or solvate
thereof, and the at least one anti-HERZ antibody. Tn some embodirents, the subject exhibits OS

of at least 6 months after adimdunistration of the tocatinib, or salt or solvate thereof, and the at least
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one anti-HER2 antibody. In some embodiments, the subject exhibits OS of at least 7 months
after admuinistration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
antibody. In some embodirsents, the subject exhibits OS of at least ] months after adounistration
of the tucatinib, or salt or solvate thereof, and the at least one anti-HERZ antibody. In some
ermmbodiments, the subject exhibits O8 of at least 9 months after administration of the tucatinib, or
salt or solvate thereof, and the at least one anti-HERZ2 antibody. In some embodiments, the
subject exhibits OS of at least 10 months after administration of the tucatinib, or salt or solvate
thereof, and the at least one anti-HER?2 antibody. In some embodiments, the sabiect exhibits O3
of at least 11 roonths after administration of the tucatintb, or salt or solvate thereof, and the at
feast one anti-HERZ2 antibody. In some embodiments, the subject exhibits OS of at least 12
months after administration of the tucatinib, or salt or solvate thereof, and the at least one anti-
HERZ antibody. In some embodiments, the subject exhibits OS of at feast 15 mounths after
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
antibody. In some embodiments, the subject exhibits O8 of at least 18 months after
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
antibody. In some embodiments, the subject exhibits O8 of at least 2 years after administration
of the tucatinib, or salt or solvate thereof, and the at least one anti-HERZ antibody. In some
embodiments, the subject exhibits OS of at least 3 years after administration of the tucatinib, or
salt or solvate thereot, and the at least one anti-HER?2 antibody. In some embodiments, the
subject exhibits 08 of at least 4 years after administration of the tucatinib, or salt or solvate
thereof, and the at least one anti-HER?2 antibody. In some embodiments, the subiect exhibits OS
of at least 5 years after administration of the fucatinib, or salt or solvate thereof, and the at least
one anti-HER?2 antibody. In one aspect, the present invention provides a method for treating a
solid tumor in a subject comprising administering a combination of tucatinib, or salt or solvate
thereof, and at least onc anti-HER2 antibody to the subject, wherein the solid tumor comprises a
HER? alteration, wherein the subject exhibits a greater than 10% reduction in the risk of discase
progression as corapared (o a subject administered the at least one anti-HERZ antibody alose. In
one aspect, the present invention provides a roethod for treating a solid tumor 1o a subject
comprising administering a combination of tucatinib, or salt or solvate thereof, and at least one
anti-HER?Z antibody to the subject, wherein the solid tumor has one or more HERZ alterations,

wherein the subject exhibits a greater than 10% redaction in the risk of disease progression as
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compared to a subject administered the at least one anti-HERZ antibody alone. In some
embodirpents, the subject exhibits a greater than 15% reduction in the risk of disease progression
as compared to a subject administered the at Jeast one anti-HERZ2 antibody alone. In some
embodirpents, the subject exhibits a greater than 20% reduction in the risk of disease progression
as compared to a subject administered the at Jeast one anti-HERZ2 antibody alone. In some
embodirpents, the subject exhibits a greater than 25% reduction in the risk of disease progression
as compared to a subject administered the at Jeast one anti-HERZ2 antibody alone. In some
embodiments, the subject exhibits a greater than 30% reduction in the risk of disease progression

as compared to a subject administered the at Jeast one anti-HERZ2 antibody alone. In some

embodiments, the subject exhibits a greater than 353% reduction in the risk of disease progression
as compared (o a subject administered the at least one anti-HER?Z antibody alone. In some
embodiments, the subject exhibits a greater than 40% reduction in the risk of disease progression
as compared (o a subject administered the at least one anti-HER?Z antibody alone. In some
embodiments, the subject exhibits a greater than 43% reduction in the risk of disease progression
as compared (o a subject administered the at least one anti-HER?Z antibody alone. In some
embodiments, the subject exhibits a greater than 55% reduction in the risk of disease progression
as compared to a subject administered the at least one anti-HERZ antibedy alone. In some
embodiments, the subject exhibits a greater than 60% reduction in the risk of disease progression
as compared to a subject administered the at least one anti-HERZ antibody alone. In some
embodiments, the subject exhibits a greater than 65% reduction in the risk of disease progression
as compared to a subject administered the at least one anti-HERZ antibody alone. In some
ernbodiments, the subject exhibits a greater than 70% reduction in the risk of disease progression
as compared (o a subject administered the at least one anti-HERZ antibody alone. In some
ernbodiments, the subject exhibits a greater than 75% reduction in the risk of disease progression
as compared (o a subject administered the at least one anti-HERZ antibody alone. In some
ernbodiments, the subject exhibits a greater than 80% reduction in the risk of disease progression
as compared (o a subject administered the at least one anti-HERZ antibody alone. In one aspect,
the present invention provides a method for treating a solid turmnor in a subject comprising
adninistering a combination of tucatinib, or salt or solvate thereof, and at least one anti-HER2
antibody to the subject, wherein the solid tumor comprises a HER?2 alteration, wherein the

subject exhibits a greater than 10% reduction iu the risk of death as compared to a subject
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administered the at least one anti-HER2 antibody alone. In one aspect, the present invention
provides a method for treating a solid turnor in a subject comprising administering a combination
of tucatinib, or salt or solvate thereof, and at least one anti-HERZ2 antibody to the subject,
wherein the solid turoor has one or more HER2 alterations, wherein the subject exhibits a greater
than 10% reduction in the risk of death as compared to a subject administered the at least one
anti-HERZ2 antibody alone. To some embodiments, the subject exhibits a greater than 15%
reduction in the risk of death as compared to a subject administered the at least one anti-HER?2
antibody alone. In some embodiments, the subject exhibits a greater than 20% reduction in the
risk of death as compared to a subject administered the at least one anti-HERZ2 antibody alone. In
some errbodiments, the subject exhibits a greater than 25% reduction in the risk of death as
compared to a subject administered the at least one anti-HERZ2 antihody alone. In some
embodiments, the subject exhibits a greater than 30% reduction in the risk of death as compared
to a subject administered the at least one anti-HERZ antibody alone. In some embodiments, the
subject exhibits a greater than 35% reduction in the risk of death as compared to a subject
administered the at least one anti-HER?2 antibody alone. In some embodiments, the subject
exhibits a greater than 40% reduction in the risk of death as compared to a subject administered
the at least one anti-HERZ antibody alone. In some embodiments, the subject exhibits a greater
than 43% reduction in the risk of death as compared to a subject administered the at least one
anti-HER?Z antibody alone. In some embodiments, the subject exhibits a greater than 50%
reduction in the risk of death as compared to a subject administered the at least one anti-HERZ
antibody alone. In some embodiments, the subject exhibits a greater than 55% reduction in the
risk of death as compared to a subject administered the at least one anti-HER?2 antibody alone. In
some embodiments, the subject exhibits a greater than 60% reduction in the risk of death as
compared to a subject administered the at least one anti-HERZ antibody alone. In some
embodiments, the subject exhibits a greater than 65% reduction in the risk of death as compared
to a subject administered the at least one anti-HER?2 antibody alone. In some embodiments, the
subject exhibits a greater than 70% reduction in the risk of death as compared to a subject
administered the at least one anti-HER2 antibody alone. In one aspect, the present invention
provides a method for treating a solid tumor in a subject comprising administering a combination
of tucatinib, or salt or solvate thereof, and at least one anti-HER2 antibody to the subject,

wherein the sohid turoor corprises a HER2 alteration, wherein following admunistration of the
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tucatinib, or salt or solvate thereof, and the at least one anti-HERZ antibody, for nine months the
subject has an estivoated PFS rate of greater than 20%. To one aspect, the present invention
provides a method for treating a solid tumor io a subject coroprising administering a cornbination
of mcatinib, or salt or solvate thereof, and at least ove anti-HERZ2 antibody (o the subject,
wherein the solid tumor bas one or tuore HER?2 alterations, wherein following administration of
the tucatinib, or salt or solvate thereof, and the at least one anti-HER2 antibody, for nine months
the subject has an estimated PFS rate of greater than 20%. In soroe embodiments, the subject has
an estimated PFS rate of greater than 25%. In some embodiments, the sabject has an estimated
PFS rate of greater than 30%. To some embodiments, the subject has an estimated PFS rate of
greater than 35%. In some embodiments, the subject has an estirvated PFS rate of greater than
40%. In some emnbodiments, the subject has an estimated PES rate of greater than 45%. In some
embodiments, the subject has an estimated PFS rate of greater than 50%. In some ernbodiments,
the subject has an estimated PFS rate of greater than 55%. In some embodiments, the subject has
an estimated PFS rate of greater than 60%. In some embodiments, the sabject has an estimated
PFS rate of greater than 65%. In some embodiments, the subject has an estimated PFS rate of
greater than 70%. In some embodiments, the subject has an estimated PFS rate of greater than
75%. In some embodiments, the subject has an estimated PES rate of greater than 80%. In some
embodiments, the subject has an estimated PFS rate of greater than 85%. In some embodiments,
the subject has an estimated PFS rate of greater than 85%. In one aspect, the present invention
provides a method for treating a solid tumor in a subject comprising administering a combination
of tucatinib, or salt or solvate thereof, and at least one anti-HERZ antibody to the subject,
wherein the solid tumor comprises a HER2 alteration, wherein following administration of the
tacatinib, or salt or solvate thereof, and the at least one anti-HER2 antibody, for twelve months
the subject has an estimated PFS rate of greater than 15%. In one aspect, the present invention
provides a method for treating a solid tumor in a subject comprising administering a combination
of tucatinib, or salt or solvate thereof, and at least one anti-HERZ antibody to the subject,
wherein the solid turnor has one or more HERZ alterations, wherein following administration of
the tucatinib, or salt or solvate thereof, and the at least one anti-HER2 antibody, for twelve
months the subject has an estimated PES rate of greater than 153%. In some embodiments, the
subject has an estimated PFS rate of greater than 20%. In some embodiments, the subject has an

estimated PFS rate of greater than 25%. In some embodiments, the subject has an estimated PFS
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rate of greater than 30%. In some embodiments, the subject has an estimated PFS rate of greater
than 35%. In some embodiments, the subject has an estimated PFS rate of greater than 40%. In
some embodimoents, the subject has an estimated PES rate of greater than 45%. In some
embodirpents, the subject has an estimated PES rate of greater than 50%. In some exobodiments,
the subject has an estimated PFS rate of greater than 55%. In soroe embodiments, the subject has
an estimated PFS rate of greater than 60%. In some embodiments, the subject bas an estiroated
PFS rate of greater than 63%. To some embodiments, the subject has an estimated PFS rate of
greater than 70%. In some embodiments, the subject has an estirvated PFS rate of greater than
75%. In some erobodiments, the subject has an estimated PFS rate of greater than 80%. In some
embodiments, the subject has an estimated PFS rate of greater than 85%. In one aspect, the
present invention provides a method for treating a solid tumor in a sabject comprising
administering a combination of tucatinib, or salt or solvate thereof, and at least one anti-HER2
antibody to the subject, wherein the solid tumor comprises a HER2 alteration, wherein following
administration of the tucatinib, or salf or solvate thereof, and the at least one anti-HER2
antibody, for fifteen months the subject has an estirated PES rate of greater than 15%. In one
aspect, the present invention wovides a method for treating a solid tumor in a subject comprising
administering a combination of tucatinib, or salt or solvate thereof, and at least one anti-HER2
antibody to the subject, wherein the solid tumor has one or more HER2 alterations, wherein
following administration of the tucatinib, or salt or solvate thereof, and the at least one anti-
HERZ2 antibody, for fifteen months the subject has an estimated PES rate of greater than 15%. In
some embodiments, the subject has an estimated PFS rate of greater than 20%. In some
ernbodiments, the subject has an estimnated PFS rate of greater than 25%. In some embodiments,
the subject has an estimated PFS rate of greater than 30%. In some embodiments, the subject has
an estimated PFS rate of greater than 35%. In some embodiments, the subject has an estimated
PFS rate of greater than 40%. In some embodiments, the subject has an estimmated PFS rate of
greater than 45%. In some embodiments, the subject has an estimated PES rate of greater than
50%. In some embodiments, the subject has an estimated PFS rate of greater than 55%. In some
erobodiments, the subject has an estitnated PFS rate of greater than 60%. Tn some embodiroents,
the subject has an estimated PFS rate of greater than 65%. In some embodiments, the subject has
7

an estimated PFS rate of greater than 70%. Tn some embodiments, the subject has an estimated

PFS rate of greater than 75%. In some embodiments, the subject has an estitoated PFS rate of
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greater than 80%. In some embodiments, the subject has an estimated PES rate of greater than
85%. In one aspect, the present invention provides a method for treating a solid twoor in a
subject comprising administering a combination of tucatinib, or salt or solvate thereof, and at
least one anti-HERZ2 antibody to the subject, wherein the solid turoor coroprises a HER2
alteration, wherein following administration of the tucatinib, or salt or solvate thereof, and the at
least one anti-HER?2 antibody, for twenty-four months the subject has an estimated O3 rate of
greater than 25%. To one aspect, the present 1nvention provides a maethod for treating a solid
tumor 1o a subject comprising administering a combination of tacatinib, or salt or solvate thereof,
and at least one anti-HERZ antibody to the subject, wherein the solid tumor has one or more
HER2 alterations, wherein following administration of the tucatintb, or salt or solvate thereof,
and the at least one anti-HERZ2 antibody, for twenty-four months the subject has an estimated OS
rate of greater than 25%. In some embodiments, the subject has an estimated OS rate of greater
than 30%. In some embodiments, the subject has an estimated OS rate of greater than 35%. In
some emrbodiments, the subject has an estimated OS rate of greater than 40%. In some
embodiments, the subject has an estimated O3 rate of greater than 45%. In some embodiments,
the subject has an estimated OS rate of greater than 50%. In some embodiments, the subject has
an estimated O8 rate of greater than 55%. In some embodiments, the subject has an estimated 08
rate of greater than 60%. In some embodiments, the subject has an estimated OS rate of greater
than 65%. In some embodiments, the subject has an estimated 08 rate of greater than 70%. In
some embodiments, the subject has an estimated O8 rate of greater than 75%. In some
embodiments, the subject has an estimated OS rate of greater than 80%. In one aspect, the
present invention provides a method for treating a solid twmor in a sabject comprising
administering a combination of tucatinib, or salt or solvate thereof, and at least one anti-HER2
antibody to the subject, wherein the solid tumor comprises a HER?2 alteration, wherein following
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2
antibody, for thirty months the subject has an estimated OS rate of greater than 20%. In one
aspect, the present invention provides a method for treating a solid tumor in a subject comprising
adroinistering a combination of tucatinib, or salt or solvate thereof, and at least one anti-HER2
antibody to the subject, wherein the solid tumor has one or more HERZ2 alterations, wherein
following administration of the tacatinib, or salt or solvate thereof, and the at least one anti-

HER?2 antibody, for thirty moonths the subject has an estimated OS rate of greater than 20%. In
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some embadiments, the subject has an estimated OS rate of greater than 25%. In some
emboditoents, the subject has an estimated OS rate of greater than 30%. In soroe embodiments,
the subject has an estimated OS rate of greater than 25%. In some embodimnents, the subject has
an estimated OS rate of greater than 40%. Tn sorme embodiments, the subject has an estimated OS
rate of greater than 45%. In soroe embodiments, the subject has an estimated OS rate of greater
than 50%. In some embodiments, the subject has an estimated OS rate of greater than 55%. In
some embodimnents, the subject has an estimated OS rate of greater than 60%. Tn some
embodiments, the subject has an estimated OS rate of greater than 653%. In somwe embodiments,
the subject has an estimated OS rate of greater than 70%. In some embodimnents, the subject has
an estimated OS rate of greater than 73%. In sorwe embodiments, the subject has an estimated OS
rate of greater than 80%. In some embodiments, the administration of the tucatinib, or salt or
solvate thereof, increases the overall amount of HERZ in the solid tumor. In one aspect, the
invention provides a method of increasing the overall amount of HER2 in a solid tamor
comprising administering tucatinib, or salt or solvate thereof to a subject, wherein the
administration of the tucatinib, or salt or solvate thereof, increases the overall amount of HER2
in the solid tumor. In some embodiments, the amount of HER?2 in the solid tumor is determined
by Western blot analysis. In some embodiments, the amount of HERZ in the solid tumor is
determined by immunchistochemistry. In some embodiments, the amount of HERZ in the solid
tumor is determined by mass spectrometry. In some embodiments, the amount of HER?2 in the
solid tumor is determined by ELISA. In some embodiments, the amount of HER?Z in the solid
tumor is determined by real-time guantitative PCR (gRT-PCR). In some embodiments, the
amnount of HERZ2 in the solid tumor is determined by microarray analysis. In some embodiments,
the administration of the tucatinib, or salt or solvate thereof, increases the amount of plasma
membrane-bound HERZ in the solid tumor. In one aspect, the invention provides a method of
increasing the amount of plasma membrane-bound HER?Z in a solid tumor cormprising
administering tucatinib, or salt or solvate thereof to a subject, wherein the administration of the
tacatinib, or salt or solvate thereof, increases the amount of plasma membrane-bound HER2 in
the solid tumor. In some embodiments, the amount of plasina wembrane-bound HER2 in the
solid tumor is determined by quantitative fluorescence activated cell sorting (gFACS). In some
erobodiments, the administration of the tucatinib, or salt or solvate thereof, increases the dwell

time of HERZ at the cell surface. In one aspect, the invention provides a method of increasing
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dwell time of HER2 at the cell surface of a solid tumor comprising administering tucatinib, or
salt or solvate thereof to a subject, wherein the administration of the tucatingb, or salt or solvate
thereof, increases the dwell time of HERZ2 at the cell surface. Tn some emnbodiments, the
administration of the tucatinib, or salt or solvate thereof, increases the internalization of plasia
membrane-bound HER 2. In one aspect, the invention provides a roethod of increasing
internalization of plasma membrane-bound HER2 in a solid temor comprising administering
tucatinib, ot salt or solvate thereof to a subject, wherein the administration of the tucatinib, or
salt or solvate thereof, increases the internalization of plasma membrane-bound HERZ. In some
ersbodiments, the administration of the tucatinib, or salt or solvate thereof, increases the
Iysosomal degradation of HERZ. In one aspect, the invention provides a method of increasing
lysosomal degradation of HERZ in a solid tumor comprising adminmistering tucatinib, or salt or
solvate thereof to a sabject, wherein the administration of the tucatinib, or salt or solvate thereof,

increases the lysosomal degradation of HERZ2. In some emwhodiments, the subject is a human.

{0841 In some embodiments, the one or more HERZ alterations is a HER2 mutation. In
some at least one aming acid substitution, insertion, or deletion compared to the human wild-type
HERZ2 amino acid seguence. In some embodiments, human wild-type HER2 comprises the amino
acid seguence of
MELAALCRWGLLLALLPPGAASTOQVCTGTDMKLRLPASPETHLOMLRHEYQGCQVV(
GNLELTYLPTNASLSFLODIQEVQGY VLIAHNQVROQVPLORLRIVRGTOLFEDNYALAY
LONGDPINNTTPVTCASPGGLRELQLRSLTEILKGGVLIQRNPQLCYQDTILWKDIFHKN
NQLALTLIDTNRSRACHPCSPMCKGSRCWGESSEDCQSLTRTYVCAGGCARCKGPLPTDC
CHEQCAAGCTGPKHSDCLACLHFNHSGICELHCPALVTY NTDTFESMPNPEGRY TFGAS
CVTACPYNYLSTDVGSCTLVCPLHNQEVTAEDGTOQRCEKCSKPCARVCYGLGMEHLRE
VRAVTSANIQEFAGCKKIFGSLAFLPESFDGDPASNTAPLOPEQLOVFETLEEITGYLYIS
AWPDSEPDLSVFQNLOVIRGRILHNGAYSLTLQGLGISWLGLRSLRELGSGLALIHHNTH
LCEVHTVPWDOLFRNPHQALLHTANRPEDECVGEGLACHQLCARGHCWGPGPTQCVN
CSQFLRGQECVEECRVLQGLPREY VNARHCLPCHPECQPONGSVTCFGPEADQCVACA
HYKDPPFCVARCPSGYKPDLSYMPIWKFPDEEGACQPCPINCTHSCVDLDDKGCPAEQR
ASPLTSHSAVVGILLYVVLGVVFGILIKRRQOKIRKYTMRRLLOETELYVEPLTPSGAMPN
QAQMRILKETELRKVEVLGSGAFGTVYKGIWIPDGENVKIPVAIKVERENTSPKANKEIL
DEAYVMAGVGSPYVYSRLLGICLTSTVQLVTQLMPYGCLLDHVRENRGRLGSQDLLNWC

a2
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MOIAKGMSYLEDVRLVHRDLAARNVLVKSPNHVEKITDFGLARLLDIDETEYHADGGKY
PIKWMALESILRRRFTHQSDVWSYGVTVWELMTFGAKPYDGIPAREIPDLLEKGERLP(
PPICTIDVYMIMVKCWMIDSECRPRFRELVSEFSRMARDPORFVVIQNEDLGPASPLDST
FYRSLLEDDDMGDLVDAEEYLVPOQOQGFFCPDPAPGAGGMVHHRHRSSSTRSGGGDLTL
GLEPSEEEAPRSPLAPSEGAGSDVEDGDLGMGAAKGLOSLPTHDPSPLORYSEDPTVPLP
SETDGYVAPLTCSPQPEYVNQPDVRPOPPSPREGPLPAARPAGATLERPKTLSPGKNGVY
KDVFAFGGAVENPEYLTPOGGAAPQPHPPPAFSPAFDNLY YWDQDPPERGAPPSTFKGT
PTAENPEYLGLDVPV (BEQ ID NO:1). In some embodiments, the HER2 mutation is an
activating mutation. In some ernbodiments, the HERZ2 routation results in constitutive HER2
kinase domain activation. In some embodiments, the HER2 mutation is a routation in the
extraceilular domain, the kinase domain, or the transmembrane/juxtamembrane domain, or any
combination thereof. In some embodiments, the HER2 mutation is a mutation in the extracellular
domain. In some embodiments, the HERZ mutation is a mutation in the extraceliular domain

selected from the group consisting of G300A, G309E, 8310F, 8310Y, C31IR, C311§, and

embodiments, the mutation in the extracellular domain is G309E. In some embodiments, the
mutation in the extracellular domain is S310F. In some embodiments, the mutation in the
extracelular domain is S310Y. In some embodiments, the mutation in the extracellular domain is
C311R. In some embodiments, the mutation in the extracellular domain is C3118. In some
embodiments, the mutation in the extracellular domain is C3345. In some embodiments, the
HER?Z mutation is a mutation in the kinase domain. In some embodiments, the HERZ2 nmtation is
a nuitation in the kinase domain at an amino acid residue selected from the group consisting of
Y772, G776, GTIR, and T798. In some embodiments, the mutation in the kinase domain is at
Y772. In some embodiments, the mutation in the kinase domain is at G776. In some
embodiments, the nmtation at G776 is a G776 YVMA insertion (G776 ins YVMA). The G776
ins YVMA mutant form of HER2 is a mutant in which YVMA {tyrosine, valine, methionine,
alanine, which is the amino acid sequence at positions 772 to 775 of the HERZ protein, is
repeated once again {also referved to as "YT72_AT75dup” or “AT73_GT776ims Y VMA™Y. Nature.
2004 Sep 30, 431 (70083 3236, and Cancer Res. 2005 Mar 1; 63 {5): 1642-6. In some
ernbodiments, the routation in the Kinase domain is at G778, In some embodiments, the mutation

n the kinase domain 1 at T798. In sormne embodiments, the HERZ nmwtation is a mutation in the
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kinase domain selected from the group consisting of T7331, L735F, L7558, I767M, L7688,
D769N, D769Y, DT6SH, VTT77L, VTTTM, L841V, V8421, NRSTS, TRGZA, LEGOR, HR7RY, and
RE&96C. In some embodiments, the mutation in the kinase domain 13 T7331. In some
embodirpents, the mistation in the kinase domain is L755P. In some ersbodiments, the mutation
in the kinase domain is L.75358. In sorne embodiinents, the mutation 1o the kinase dormain is
17670, In some ervbodiments, the mutation in the kinase domain is L.768S. In some
ersbodiments, the rmutation in the kinase domain is D76ON. In some embodiments, the mutation
n the kinase domain ts D769Y. In some embodiments, the mutation in the Kinase domain is
D769H. In some embodiments, the rmutation 1o the kinase domain 1s V777L. In some
embodiments, the mutation in the kinase domain is V777M. In some embodiments, the mutation
in the kinase domain is L84V, In some embodiments, the mutation in the Kinase domain s
V8421 In some embodiments, the mutation in the kinase domain is NRS7S. In some
embodiments, the mtation in the kinase domain is T86ZA. In some embodiments, the mutation
in the Kinase domain is LREOR. In some embodiments, the mutation in the kKinase domain is
HE878Y. In some embodiments, the mutation in the Kinase domain is R896C. In some
embodiments, the HERZ mmutation is a mutation in the transmembrane/juxtamembrane domain.
In some embodiments, the HER2 mutation is a mutation in the kinase domain at an amino acid
residue V697, In some embodiments, the HER2 mutation is a mutation in the
transmembrane/juxtamembrane domain selected from the group consisting of S653C, 1655V,
VO39E, GO60D, and RO7E(). In some embodiments, the mutation in the
transmembrane/juxtamembrane domain is S653C. In some embodiments, the mutation in the
transmembrane/juxtamernbrane domain is 1655V, In some embodiments, the mutation in the
transmernbrane/juxtamembrane domain is VO5S9E. In some embodiments, the nnitation in the
transmembrane/juxtamernbrane domain is G660D. In sorme embodiments, the mutation in the
transmernbrane/juxtamembrane domain is R678(. In some embodiments, the cancer does not
have HER2 amplification. In some embodiments, the cancer has been determined to not
comprise 2 HERZ amplification. In some embodiments, HERZ amplification is determined by
HC. In some embodiments, the cancer has a HERZ ampilification score of 0, wherein the HER2
amplification score is determined by IHC. In some embodiments, the cancer has a HER2
aroplification score of 14, wherein the HERZ amplification score is determined by THC. In some

embodiruents, the cancer has a HER 2 amplification score of § or 1+, wherein the HER2
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amnplification score is determined by IHC. In some embodiments, HER?Z is not aroplified if the
cancet has a score of 0 as determined by THC. In some embodirsents, HERZ is not aroplified if
the cancer has a score of 14 as deterroined by THC. Tn some emboditvents, the HER2 mutation is
determnined by DNA sequencing. In some embodiments, the HERZ2 mutation is determined by
RMA sequencing. In sorne embodiments, the HER2 mutation is determived by using next
generation sequencing {(NGS). In sorse embodiments, the HER2 nutation is determined by

polymerase chain reaction (PCR).

{00811 In some embodiments, the one or more HER2 alterations is a HERZ2
overexpressionfamplification. In some embodiments, the cancer has a HER2 amphification score
of 2+, wherein the HER2 amplification score is determined by immunohistochemistry (JHC). In
some embodimnents, the cancer has a HER2 amoplification score of 3+, wherein the HERZ
amplification score is determined by IHC. In some embodiments, HERZ is amplified if the
cancer has a score of 2+ as determined by IHC. In some embodiments, HER?Z is amplified if the
cancer has a score of 3+ as determined by HHC. In some embodiments, HERZ2 is amplified if it is
overexpressed in the cancer by at least about 5%, about 10%, about 15%, about 20%, about 25%,
about 30%, about 35%, about 40%, about 45%, about 50%, about 55%, about 60%, about 70%,
about 75%, about 80%, about 85%, about 90%, about 95%, about 100%, about 125%, about
150%, about 175%, about 200%, about 25(%, about 300%, about 350%, about 400%, about
450%, or about 500%. In some embodiments, HER? is amplified if it is overexpressed in the
cancer by at least 50%. In some embodiments, HER?2 is amplified if it is overexpressed in the
cancer by at least 75%. In some embodiments, HERZ2 is amplified if it is overexpressed in the
cancer by at least 100%. In some embodiments, HERZ is amplified if it is overexpressed in the
cancer by at least 150%. In some embodiments, HER?2 is amplified if it is overexpressed in the
cancer by at least 200%. In some embodiments, HERZ is amplified if it is overexpressed in the
cancer hy at least 250%. In some embodiments, HER?2 is amplified if it is overexpressed in the
cancer by at least 300%. In some embodiments, HERZ is amplified if it is overexpressed in the
cancer hy at least 400%. In some embodiments, HER?2 is amplified if it is overexpressed in the
cancer by at least 500%. In some embodiments, HERZ is amplified if there is at least about a 1.5
fold, about a 2 fold, about a 3 fold, about a 4 fold, about a 5 fold, about a 10 fold, abouta 15
fold, about a 20 fold, about a 25 fold, about a 30 fold, about a 40 fold, about a 50 fold, about a 60
fold, about a 70 fold, about a 80 fold, about a 90 fold, or about a 100 fold increase in HERZ
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protein levels in the cancer. In some embodiments, HERZ2 is amplified if there is at least about a
1.5 fold increase in HERZ protein levels in the cancer. In some embodiments, HER?Z is amplified
if there is at least about a 2 fold increase 10 HER2 protein levels in the cancer. In some
emboditoents, HER2 iz amplified if there is at least about a 3 fold increase in HERZ protein
levels in the cancer. In some embodiments, HER?2 is amplified if there 1s at least about a 4 fold
ncrease in HER2 protein levels in the cancer. To some embodiments, HERZ is amplified if there
i3 at least about a 5 fold increase in HERZ2 protein levels in the cancer. In some ernbodiments,
HER2 is amplified if there is at least about a 10 fold increase in HERZ2 protein levels in the
cancer. In some embodiments, HERZ is aroplified if there is af least about a 15 fold increase in
HERZ2 protein levels 1o the cancer. In some embodiments, HERZ is amplified if there is at least
about a 20 fold increase in HERZ protein levels in the cancer. In some embodiments, HER2 is
amplified if there is at least about a 25 fold increase in HERZ2 protein levels in the cancer. In
some embodiments, HERZ is amplified if there is at least about a 30 fold increase in HER2
protein levels in the cancer. In some embodiments, HER?2 is amplified if there is at least about a
44 f5ld increase in HER2 protein levels in the cancer. In some embodiments, HERZ is amplified
if there is at least about a 50 fold increase in HERZ protein levels. In some embodiments, HER2
is amplified if there is at least about a 60 fold increase in HERZ protein levels in the cancer. In
some embodiments, HER2 is amplified if there is at least about a 70 fold increase in HER2
protein levels in the cancer. In some embodiments, HERZ is amplified if there is at least about an
80 fold increase in HERZ protein levels in the cancer. In some embodiments, HERZ is amplified
if there is at least about a 90 fold increase in HER?2 protein levels in the cancer. In some
embodiments, HER?2 is amplified if there is at least about a 100 fold increase in HER2 protein
levels in the cancer. In some embodiments, the HER2 overexpression is 3+ overexpression as
determined by immunchistochemistry (IHC). In some embodiments, the HER2 amplification is
determined by an in situ hybridization assay. In some embodiments, the in situ hybridization
assay is fluorescence in situ hybridization (FISH) assay. In some embodiments, the in situ
hybridization assay is chromogenic in sizu hybridization. In some embodiments, the HERZ
araplification is determined in tissue by NGS. In some embodiments, the HER2 aroplification is

determined in circulating tumor DNA (ctDNA) by a blood-based NGS assay.

{3821 In some embodiments, the solid tumor 1s a HER2+ solid tumor. In some

embodiments, the solid tumor 18 a metastatic solid tumor. In some embodiments, the solid tumor
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13 locally-advanced. In some embodiments, the solid tumor is unresetable. In some embaodiments,
the subject has been previously treated with one or more additional therapeutic agents for the
solid tamor. To some embodiments, the subject has been previously treated with one or more
additional therapeutic ageunts for the solid tumor and did not respond to the treatment. In some
erobodiments, the subject has been previously treated with one or more additional therapeutic
agents for the solid tamor and relapsed after the treatiment. In some embodiments, the sabject has
heen previously treated with one or more additional therapeutic agents for the sohd tumor and
experienced disease progression during the treatment. In sowse embodiments, the solid tumor is
selected from the group consisting of cervical cancer, uterine cancer, galibladder cancer,
cholangiocarcinoma, urothelial cancer, lung cancer, breast cancer, gastroesophageal cancer, and
colorectal cancer. In some embodiments, the solid tumor is cervical cancer. In some
embodiments, the solid tumor is wterine cancer. In some embodirsents, the solid tumorisa
biliary tract cancer, e.g., gallbladder cancer or cholangiocarcinoma. In some embodiments, the
solid timor is a biliary tract cancer and the subject has completed at least one prior line of
treatment for the gallbladder cancer. In some embodiments, the prior line of treatment is selected
from the group consisting of chemotherapy, endocrine therapy, and targeted therapy. In some
embodiments, the solid mmor is gallbladder cancer. In some embodiments, the solid tumor is
gallbladder cancer and the subject has completed at least one prior line of treatment for the
eallbiadder cancer. In some embodiments, the prior line of treatment is selected from the group
consisting of chemotherapy, endocrine therapy, and targeted therapy. In some embodiments, the
solid tumor is cholangiocarcinoma. In some embodiments, the solid tumor is
cholangiocarcinoma and the subject has completed at least one prior line of treatment for the
cholangiocarcinoma. In some embodiments, the prior line of treatment is selected from the group
consisting of chemotherapy, endocrine therapy, and targeted therapy. In some embodiments, the
solid tumor is urothelial cancer. In some embodiments, the solid tumor is lung cancer. In some
ernbodiments, the lung cancer is non-small cell lung cancer (NSCLC). In some embodiments, the
NSCLC is non-squamous NSCLC. In some embodiments, the NSCLC is non-squamouns NSCLC
and the subject has relapsed from standard of care treatment. In some emnbodiments, the NSCLC
is non-squamons NSCLC and the subject is refractory to standard of care treatment. In some
embodiments, the NSCLC is non-sguamous NSCLC and no standard of care treatment is

available for the subject. In sorve embodiments, the sohd tumor is breast cancer. In some
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embodiments, the subject has completed at least one prior line of treatment for the breast cancer.
T some embodiroents, the prior Hine of treatmoent is selected from the group cousisting of
chemotherapy, endocrine therapy, and targeted therapy. In some embodiments, the breast cancer
1s hormone receptor positive {HR+) breast cancer. In somwe embodiments, the sohd tumor is

gastroesophageal cancer. In some embodiments, the solid tumor is colorectal cancer.

{00831 In some embodiments, ther HER2 status of a sample cell is determined. The
determination can be made before treatment (i.e., administration of tucatinib) begins, during
treatment, or after treatment has been completed. In some wnstances, determination of the HER2
status results o a decision to change therapy {(e.g., adding an anti-HER2 antibody to the
treatment regimen, discontinuing the use of tucatinib, discontinuing therapy altogether, or

switching from another treatment roethod to a muethod of the present invention).

{30841 In some embodiments, the sample cell is a cancer cell. In some instances, the sample
cell 1s obtained from a subject who has cancer. The sarople cell can be obtained as a biopsy
specimen, by surgical resection, or as a fine needie aspirate (FNA). In some embodiments, the

sample cell is a circulating tamor cell (CTC).

{85 HER2 expression can be compared to a reference cell. In some embodiments, the
reference cell is a non~cancer cell obtained from the same subject as the sample cell. In other
embodiments, the reference cell 1s a non-cancer cell obtained from a different sabject or a
population of subjects. In some embodiments, measuring expression of HER2 comprises, for
example, determining HERZ gene copy nurnber or amplification, nucleic acid sequencing {e.g.,
sequencing of genomic DNA or ¢DNA or RNA sequencing), measuring mRNA expression,
measuring protein abundance, or a combination thereof. HER2 testing methods include
immunchistochemistry ({HC), in sifu hybridization, fluorescence in sizis hybridization (FISH),
chromogenic in sity hybridization (CISH), ELISAs, and RNA guantification (e.g., of HER2

expression) using techniques such as RT-PCR and microarray analysis.

{00861 In some embodiments, the presence or absence of a HERZ mutation is confirmed by,
for example, collecting tumor tissue from a cancer patient and performing a method such as real-
time quantitative PCR (gRT-PCR ) or microarray analysis. In some embodiments, the tumor
tissue is a formalin-fixed paraffin-embedded specimen (FFPE). In some embodiments, the

presence or absence of HERZ mutation is confirmed by collecting acellular circulating tumor
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DNA (ctDNA) from a cancer patient and performing a method such as next generation
sequencing (NGS) (J Clin Oncol 2013; 31: 1997-2003, Clin Cancer Res 2012; 18: 4910-8,]
Thorac Oncol 2012; 7: 85-9, Lung Cancer 201 1; 74: 139-44, Cancer Res 20035; 65: 1642-5,
Cancer Sci 2006; 97: 753-9, and ESMO Open 2017; 2: e000279).

{0871 Nucleic acids used to detect HERZ mutations in any of the methods described herein
nclude genornic DNA, RNA transcribed from genomic DNA, and ¢cDNA generated from RNA.
Mucleic acids can be derived from vertebrates, for example maromals. A nucleic acid is said to
be directly derived frowm a particular source or "derived from" a particular source if it is a copy of

a nuclete acid found 1n that source.

{3088] In certain embodiments, the nucleic acid coroprises a copy of the nacleic acid, e.g., a
copy resulting from amplification. For example, amplification to obtain the desired amount of
mwaterial (o detect mutations may be desirable in certain instances. The amplicon may then go
through a routation detection method, such as those described below, to determine whether

the mutation is present in the amplicon.

[(G089] Somatic muutations ot variations can be detected by certain methods known to those
skilled in the art. Such methods include, but are not limited to, DNA sequencing, primers
including somatic mutation-specific nucleotide incorporation assays and somatic mutation-
specific primer extension assays {e.g., somatic mutation-specific PCR, somatic mutation-specific
ligation chain reaction (LCR), and gap-LCR extension assays), mutation-specific oligonucleotide
hybridization assays {e.g., oligonucleotide ligation assays), cleavage protection assays in which
protection from cleavage agents is used to detect fluorinated bases in nucleic acid duplexes,
electrophoretic analysis comparing the mobility of variants and wild type nucleic acid molecules,
denaturation-gradient gel electrophoresis (e.g., DGGE as in Myers et al. (1985) Nature 313:
495}, analysis of RNase cleavage on uninched base pairs, analysis of chemical or enzymatic
cleavage of heteroduplex DNA, mass spectrometry {e.g., MALDI-TOF); genetic bit analysis
(GBA), 5 'nuclease assay {e.g., TagManTm), and assays using molecular pathway labels.

[(09¢] Detection of variation in the target nucleic acid can be accomplished by molecular
cloning and sequencing of the target nucleic acid using technigues well known in the art.
Alternatively, amplification techniques such as polymerase chain reaction (PCR) can be used to

amnplify target nucleic acid sequences directly from genomic DNA preparations from tumor
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tissue. The nucleic acid sequence of the amplified sequence can then be determined and
variations identified therefrom. Amplification techniques are well known in the art, for example,
polymerase chain reactions are described in Saiki et al., Science 239: 487, 1988; U.S. Pat.Nos.

4,683,203 and 4,683,198.

[6091] Ligase chain reactions known in the art can also be ased to amplify target mucleic acid
sequences. See, e.g., Wu et al., Genomics 4: 560-569 (1989). Also, a technigoe known as allele-
specific PCR can also be used to detect somatic mutations (e.g., substitutions). See, e.g., Ruano
and Kidd (1989) Nucleic Acids Research 17: 8392; McClay et al. (2002) Analytical Biochem.
301: 200-206. In certain embodiments of this techmque, the 3 terminal nucleotides of the
primers are complementary to {i.e., specifically form base pairs with) certain variations of the
target nucleic acid. Mutation-specific primers are used. If no specific mutation is present, no
amplification product is observed. Amplification resistance mutation systems {ARMS) can also
be used to detect variations {(g.g., sabstitutions). ARMS is described, for example, in European
Patent Application Publication No. 0332435, and Newton et al., Nucleic Acids Research, 17: 7,

1989,

{30921 Other methods useful for detecting variations {(e.g., substitutions) inclade, but are not
Hmited to: (1) mutation-specific nuclestide incorporation assays, such as single base extension
assays (see, e.g., Chen et al. 2000} Genome Res. 10: 349-357); (2) mutation-specific primer
extension assays {see, e.g., Ye et al. (2001) Hum. Mut. 17: 303-316); (3} 5 'muclease assay (see,
e.g., De La Vega et al. (2002) BioTechnigues 32: S48-554 (which describes the TagMan®
assay); {4) assays using molecular pathway labels (see, e.g., Tyagi et al. (1998) Nature Biotech.
16: 49-53); (5) oligonucleotide ligation assays (see, e.g., Grossman et al. {1994} Nuc. Acids Res.

22: 4527-4534) and (6} allele-specific PCR;

{30931 Variations can alse be detected by mismatch detection methods. Mismatches are
hybridized nucleic acid duplexes that are not 100% complementary. Lack of total
complementarity can be attributed to deletions, insertions, inversions, or substitutions. One
example of a mismatch detection method is, for example, a mismaich recovery detection (MRE)
assay described in Faham et al., Proc. Natl. Acad. Sci. USA 102: 1471714722 (2005). Another
example of a mismatched cutting technique is the RNase protection method described in detail in

Myers et al., Science 230: 1242, 1985, For example, the methods used to detect variation may
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include the use of labeled riboprobes that are complementary to human wild type target nucleic
acids. Riboprobes and target nucleic acids derived from tissue saroples are anvealed ¢(hybridized)
together and subsequently digested with the enzyme RNase A, which can detect some
mismatches in the daplex RNA structure. If a mismatch is detected by RNase A, 1t 1s cleaved at
the site of the mismatch. Thus, when annealed RNA preparations are separated on an
electrophoretic gel matrix, if mismatches are detected and cleaved by RNase A, smaller RNA
products will be observed than mRNA or full length duplex RNA for DNA and tiboprobes.
Riboprobes need not be the full length of the target nucleic acid, but can be part of the target

nucleic acid, as long as it inchudes a position suspected of having a mutation.

{30941 In a similar manner, DNA probes can be used to detect mismatches, for example, via
enzymatic or chemical cleavage. For example, Cotton et al,, Proc. Natl. Acad. Sci. USA, 8S:
4397, 1988. Alternatively, discrepancies can be detected by the transition of the electrophoretic
mobility of the mismatched duplex to the matched duplex. See, e.g., Cariello, Human Genetics,
42: 726, 1988. With either riboprobes or DNA probes, target nucleic acids saspected of
containing mutations can be amplified prior to hybridization. In particalar, if the change is a
severe rearrangement sich as deletion and insertion, changes in the target nucleic acid can also

be detected using Southern hybridization.

{3695] Restriction fragment length polymorphism (RFLP) probes to target nucleic acids or
surrounding marker genes can be used to detect variations, for example insertions or deletions.
insertions and deletions can also be detected by cloning, sequencing and amplification of target
nucleic acids. Single stranded polymorphism (SSCP) assays can also be used to detect base
altering variants of the allele. SSCP can be modified for the detection of ErbBZ somatic
mutations. SSCP identifies base differences due to alterations in electrophoretic shifting of single
stranded PCR products. Single-stranded PCR products can be produced by heating or otherwise
denaturing the double-stranded PCR product. Single-stranded nucieic acids may refold or form
secondary structures that are partially dependent on the base sequence. Different electrophoretic
mobility of single-stranded araplification products is related to base-sequence differences at SNP
positions. Denaturation gradient gel electrophoresis (DGGE) differentiates SNP alleles based on
different sequence-dependent stability and melting characteristics inherent to polymorphic DNA

and corresponding differences in electrophoretic migration patterns in denaturing gradient gels.
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[0096] Somatic mutations or modifications can also be detected using microarrays.
Microarrays are typically a roultiplex technique using a sexries of thousands of nucleic acid
probes arranged to hybridize uoder high-stringency conditions, e.g., with a ¢cDNA or cRNA
saraple. Probe-target hybridization is typically detected and quantified by detection of
fluorophore-, silver-, or chemiluminescent-labeled targets to determine the relative abundance of
mucleic acid sequences at the target. In a typical microarray, the probe is attached to a hard
surface by covalent bonds fo the chemical matrix {via epoxy-silane, amino-silane, lysine,
polvacrylamide or the tike). Hard surfaces are, for example, glass, silicon chips, or microscopic

heads.

{30971 Another method for the detection of somatic mutations is based on mass
spectrornetry. Mass spectrometry uses the unigoe mass of each of the four nucleotides of DNA.
Potential mutation-containing ErbB2 nucleic acids can be clearly analyzed by mass spectrometry
by measuring the difference in mass of nucleic acids with somatic mutations. MALDE-TOF
{matrix assisted laser desorption ionization-timeout) mass spectrometry technigues are useful for
extremely accurate determination of molecular weight, such as nucleic acids containing somatic
mutations. Numerous approaches to nucleic acid analysis have been developed based on mass
spectrometry. Exemplary mass spectrometry-based methods also include primer extension
assays, which can be used in combination with other approaches, such as traditional gel-based

formats and microarrays.

[3098] Sequence-specific ribozymes (US Pat. No. 5,498,531) can also be used to detect
somatic mutations based on the development or loss of ribozyme cleavage sites. Perfectly
matched sequences can be distinguished from mismatched sequences by nuclease cleavage
digestion assays or differences in melting temperatures. If 2 mutation affects a restriction enzyme
cleavage site, the mutation can be identified by a change in the restriction enzyme digestion
pattern and a corresponding change in nucleic acid fragment length determined by gel

electrophoresis.

[(099] In certain embodiments of the present disclosure, protein-based detection techniques
are used to detect variant proteins encoded by genes with genetic variations as disclosed herein.
Determination of the presence of variant forms of proteins can be performed by any suitable

technigue known in the art, for example electrophoresis {¢.g., denatured or non-modified
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polvacrylamide gel electrophoresis, two-dimensional gel electrophoresis, capillary
electrophoresis). Blectrophoresis, and isoelectronic focusing, chromatography (e.g., sizing
chromatography, high performance Hguid chromatography (HPLC), and cation exchange
HPLC), mass spectroscopy (e.g.,, MALDI-TOF rass spectroscopy, electrospray), ionization
(EST) mass spectroscopy, and tandern maass spectroscopy). See, e.g., Ahrer and Jungabauer
(2006) 1. Chromatog. B. Analyt. Technol. Blomed. Life Sci. 841 110-122. A suitable technigue
can he selected based 1o part on the nature of the vaniation detected. For example, variations in
which substituted amino acids result in amino acid substitotions with charges different from the
original amino actds can be detected by isoelectric point electrophoresis. Isoelectric
electrophoresis of a polypeptide through a gel with a pH gradient at high voltage separates the
protein by its isoelectric point (pi). pH gradient gels can be compared to co-operated gels
containing wild type protein. In justances where the mutation results in the generation of new
protesiytic cleavage sites or the abolition of existing ones, the samples can be peptide mapped
using proteslytic digestion followed by appropriate electrophoresis, chromatography, or mass
spectromwetry techniques. The presence of the variation can also be detected nsing protein

sequencing techniques such as Edman degradation or certain forms of mass spectroscopy.

[(4104G] Methods known in the art using a combination of these technigues can also be used.
For example, in HPLC-microscopy tandem mass spectrometry techniques, protesiviic digestion
is performed on proteins and the resulting peptide mixtures are separated by reverse phase
chromatography separation. Tandem mass spectrometry is then performed and the data collected
therefrom are analyzed. In another example, unmodified gel electrophoresis is combined with

MALDI mass spectroscopy

[¢161] In certain embodiments, a protein can be isolated from a sample using reagents such
as antihodies or peptides that specifically bind to the protein, and then farther analyzed to present

the genetic variation using any of the techniques disclosed above.

[0182] Alternatively, the presence of the variant protein in the sample may be directed to an
antibody specific for a protein having a genetic variation, i.e., an antibody that specifically binds
to a protein having a mutation but does not bind to a protein having no mutation. It can be
detected by an immunoaffinity assay. Such antibodies can be produced by any suitable technigue

known in the art. Antibodies can be used to immunoprecipitate a particular protein from a
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solution sample or to immunoblot a protein separated by, for example, a polyacrylamide gel.
Tmmanocyiochemical methods can also be used to detect specific protein variants i tissues or
cells. For example, immunoenzymatic assays (IEMA), including enzyme-linked immounosorbent
assays (ELISA), radiotmumumoassay (RIA), immunoradiometric (IRMA) and sandwich assays

using roonoclonal or polyclonal antibodies.
B. Tucatinib Dose and Administration

[6103] To some embodiments, a dose of tucatinib is between about 0.1 rog and 10 mg per kg
of the subject’s body weight {e.g., about 0.1, 0.2, 0.3, 04,05, 0.6,0.7, 0.8, 0.9, 1, 1.5,2,2.5, 3,
3.5,4,4.5,5,55,6,6.5,7,7.5,8,8.5,9, 9.5, or 10 mg per kg of the sahject’s body weight). In
other embodirents, a dose of tucatinib 1s between about 10 mg and 100 g per kg of the
subject’s body weight {e.g., about 10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26,27, 28,29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 55,
60, 65, 70, 75, 80, 85, 90, 95, or 100 mg per kg of the subject’s body weight). In some
embodiments, a dose of tucatinib 1s at least about 100 mg to 500 mg per kg of the subject’s body
weight {e.g., at least about 100, 125, 150, 175, 200, 225, 250, 275, 300, 325, 350, 375, 400, 425,
450, 475, or 500 mg per kg of the subject’s body weight). In particular embodiments, a dose of
tucatindb is between about | mg and 30 mg per kg of the subject’s body weight {e.g., about 1, 2,
3,4,5,6,7,8,9,10, 11, 12, i3, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
31,32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50 mg per kg of the
subject’s body weight). In some instances, a dose of tucatinib is about 50 mg per kg of the

subject’s body weight.

{1041 In some embodiments, a dose of tucatinib comprises between about | mg and 160 mg
{e.g.about 1,2,3,4,5,6,7,8 9,10, 11, 12, 13, 14, 15, 16, 17, 1§, 19, 20, 25, 30, 35, 48, 45, 50,
35, 60, 65,70, 75, 80, 85, 90, 95, or 100 mg) of tucatinib. In other embodiments, a dose of
tucatinib comprises between about 180 mg and 1,000 mg{e.g., about 100, 105, 110, 115, 120,
125, 130, 135, 140, 145, 150, 155, 168, 165, 170, 175, 180, 185, 190, 195, 200, 205, 214, 215,
220,225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500, 525, 554, 575, 600, 625, 650,
675,700, 725, 750, 775, 800, 825, 8530, 875, 900, 915, 950, 975, or 1,000 mg} of tucatinib. In
particular embodiments, a dose of tucatinib is about 300 mg (e.g., when administered twice per

day).
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(31657 In some embodiments, a dose of tucatinib comprises at least about 1,000 mg to
10,000 rog (e.g., at least about 1,000, 1,100, 1,200, 1,300, 1,400, 1,500, 1,600, 1,700, 1,800,
1,900, 2,000, 2,100, 2,200, 2,300, 2,400, 2,500, 2,600, 2,700, 2,800, 2,900, 3,000, 3,100, 3,200,
3,300, 3,400, 3,500, 3,600, 3,700, 3,800, 3,900, 4,000, 4,100, 4,200, 4,300, 4,400, 4,500, 4,600,
4,700, 4,800, 4,900, 5,000, 5,100, 5,200, 5,300, 5,400, 5,500, 5,600, 5,700, 5,800, 5,900, 6,000,
6,100, 6,200, 6,300, 6,400, 6,500, 6,600, 6,700, 6,800, 6,900, 7,000, 7,100, 7,200, 7,300, 7,400,
7,500, 7,600, 7,700, 7,800, 7,900, 8,000, 8,100, 8,200, 8,300, 8,400, 8,500, 8,600, 8,700, §,800,
8.900, 9,000, 9,100, 9,200, 9,300, 9,400, 8,500, 9,600, 9,700, 9,800, 9,900, 10,000 or more mg)

of tucatinib.

{31061 In some embodiments, a dose of tucatinib, or salt or solvate thereof, contains a
therapeutically effective amount of tucatinib, or salt or solvate thereof. In other embodiments, a
dose of tucatinib, or salt or solvate thereof, contains less than a therapeutically effective amount
of tucatinib, or salt or solvate thereof, (e.g., when multiple doses are given in order to achieve the

desired clinical or therapeutic effect).

{61671 Tucatinib, or salt or solvate thereof, can be administered by any suitable route and
mode. Suitable routes of administering antibodies and/or antibody-drug conjugate of the present
invention are well known in the art and may be selected by those of ordinary skill in the art. In
one embodiment, tucatinib, or salt or solvate thereof, administered parenterally. Parenteral
administration refers to modes of administration other than enteral and topical administration,
usually by injection, and include epidermal, intravenous, intramuscular, intraarterial, intrathecal,
intracapsular, intraorbital, intracardiac, intradermal, intraperitoneal, intratendinous, transtracheal,
subcutaneous, subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal, intracranial,
intrathoracic, epidural and intrasternal injection and infusion. In some embodiments, the route of
administration of tucatinib, or salt or solvate thereof, is intravenous injection or infusion. In
some embodiments, the route of administration of tucatinib, or salt or solvate thereof, is
intravenous infusion. In some embodiments, the route of administration of tucatinib, or salt or
solvate thereof, is intravenous injection or infusion. In some embodiments, the tucatinib, or salt
or solvate thereof, is intravenous infusion. In some embodiments, the route of administration of

tucatinib, or salt or solvate thereof, is oral.
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[0168] In one embodiment of the methods or uses or product for uses provided herein,
tacatinib, or salt or solvate thereof, is admunistered to the sabject daily, twice daily, three times
daily or four fimes daily. In sore embodiments, tucatinib, or salt or solvate thereof, is
administered to the suhject every other day, once about every week or once about every three
weeks. In sorwe embodiments, tacatinib, or salt or solvate thereof, is administered to the subject
once per day. In some embodiments, tucatinih, or salt or solvate thereof, is administered to the
subject twice per day. In some embodiments, tucatinib, or salt or solvate thereof, is administered
to the subject at a dose of about 300 mg twice per day. In some embodiments, tucatinib, or salt or
solvate thereof, is administered to the subject at a dose of 300 mg twice per day. In some
embodiments, tucatinib, or salt or solvate thereof, is administered to the subject at a dose of
about 600 mg once per day. In some emwbodiments, ticatinib, or salt or solvate thereof, is
administered to the subject at a dose of 600 mg once per day. In some embodiments, tucatintb,
or salt or solvate thereof, is administered to the subject twice per day on each day of a 21-day
treatment cycle. In some embodiments, the tucatinib, or salt or solvate thereof, is administered

to the subject orally.
C. Anti-HER2 Antibody Dose and Administration

{41091 In some embodiments, a dose of the anti-HER2 antibody is between about 0.1 mg and
10 mg per kg of the subject’s body weight (e.g., about 0.1, 0.2, 0.3, 04, 0.5,0.6, 0.7, 0.8, 0.9, 1,
1.5,2,2.5,3,35,4,45,5,5.5,6,6.5,7,7.5, 8 85,9, 95, or 10 mg per kg of the subject’s body
weight). In some embodiments, a dose of the anti-HERZ antibody is between about 4 mg and 10
mg per kg of the subject’s body weight. In some embodiments, a dose of the anti-HER2
antibody is between 4 mg and 18 mg per kg of the subject’s body weight. In some embodiments,
a dose of the anti-HERZ2 antibody is about 6 mg per kg of the subject’s body weight. In some
embodiments, a dose of the anti-HER2 antibody is about 8 mg per kg of the subject’s body
weight. In some embodiments, a dose of the anti-HER2 antibody is about 8 mg per kg of the
subject’s body weight for the first dose of the anti-HER?2 antibody administered to the subiect
followed by subsequent doses of about 6 mg per kg of the subiect’s body weight. In some
emmbodiments, a dose of the anti-HER?2 antibody is 6 mg per kg of the subject’s body weight. In
some embodiments, a dose of the anti-HER2 antibody is 8 mg per kg of the subject’s body

weight. In some embodiments, a dose of the anti-HERZ antibody is § mg per kg of the subject’s
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body weight for the first dose of the anti-HERZ antibody administered to the subject followed by
subsequent doses of 6 mg per kg of the subject’s body weight. In other embodiments, a dose of
the anti-HER2 antibody is between about 10 mg and 100 rog per kg of the subject’s body weight
{e.g., about 10, 11, 12, 13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32,
33,34, 35,36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 55, 60, 63, 70, 75, 80, 8S, 90,
95, or 100 mg per kg of the subject’s body weight). To some embodiments, a dose of the anti-
HER?Z antibody is at Jeast about 100 mg to 500 mg per kg of the subject’s body weight (e.g., at
feast about 100, 125, 150, 175, 200, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500,
or more mg per kg of the subject’s body weight). In some instances, a dose of the anti-HER2
antibody is about 6 mg per kg of the subject’s body weight. In other instances, a dose of the anti-
HER?2 antibody is about & myg per kg of the subject’s body weight. In some other instances, a
dose of the anti-HER?2 antibody is about 20 mg per kg of the subject’s body weight. In some
embodiments, a dose of the anti-HER2 antibody comprises between about | mg and 100 mg (e.g.
about 1,2,3,4,5,6,7,8 9,10, 11, 12, 13, 14, 15, 16, 17, 1§, 19, 20, 25, 30, 35, 44, 45, 50, 35,
60, 65, 70, 75, 80, 85, 88, 95, or 100 mg) of the anti-HERZ2 antibody. In other embodiments, a
dose of the anti-HER?2 antibody comprises between about 100 mg and 1,000 mg (e.g., about 100,
105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 155, 160, 165, 170, 175, 180, 185, 190, 195,
200, 205, 210, 215, 220, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500, 525, 550,
575, 600, 625, 6530, 675, 700, 725, 750, 775, 800, 825, 850, 875, G00, 925, 950, 975, or 1,000
mg) of the anti-HER?2 antibody. In particular embodiments, a dose of the anti-HER?2 antibody
comprises between about 100 mg and 400 mg {e.g., about 100, 125, 150, 175, 200, 225, 250,
275,300, 325, 350, 375, or 400 mg) of the anti-HER?2 antihody. In some embodiments, a dose
of the anti-HER?2 antibody is between about 400 mg and 800 mg. In some embodiments, a dose
of the anti-HER?Z antibody is between 400 mg and 800 mg. In some emnbodiments, a dose of the
anti-HERZ antibody is about 600 mg. In some embodiments, a dose of the anti-HER?2 antibody
is 600 mg. As a non-limiting example, when using a dose of 6 mg/kg, a dose for a 50 kg subject
will be about 300 mg. As another non-limiting example, when using a dose of 8 mg/kg, a dose
for a 50 kg subject will be about 400 wog. In some erobodiments, a dose of the anii-HER2
antibody comprises at least about 1,000 mg to 10,000 mg (e.g., at least about 1,000, 1,100, 1,200,
1,300, 1,400, 1,500, 1,600, 1,700, 1,800, 1,900, 2,000, 2,100, 2,200, 2,300, 2,400, 2,500, 2,600,
2,700, 2,800, 2,900, 3,000, 3,100, 3,200, 3,300, 3,400, 3,500, 3,600, 3,700, 3,800, 3,900, 4,000,
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4,100, 4,200, 4,300, 4,400, 4,500, 4,600, 4,700, 4,800, 4,900, 5,600, 5,100, 5,200, 5,300, 5,400,
5,500, 5,600, 5,700, 5,800, 5,900, 6,000, 6,100, 6,200, 6,300, 6,400, 6,500, 6,600, 6,700, 6,800,
6,900, 7,000, 7,100, 7,200, 7,300, 7,400, 7,500, 7,600, 7,700, 7,800, 7,900, 8,000, 8,100, §,200,
8,300, 8,400, 8,500, 8,600, 8,700, §,800, 8,900, 9,000, 9,100, 8,200, 9,300, 9,400, 9,500, 9,600,
9,700, 9,800, 9,900, 10,000 or more myg) of the anti-HER? antibody. Tn some embodiments, a
dose of the anti-HER?2 antibody contains a therapeutically effective amount of the anti-HER2Z
antibody. In other embodiments, a dose of the anti-HER2 antibody contains less than a
therapeutically effective amount of the anti-HERZ antibody {e.g., when multiple doses are given
in order to achieve the desired clinical or therapeutic effect). In some embodiments, the anti-
HER2 antibody is administered to the sabject once about every | to 4 weeks. In certain
embodiments, an anti-HERZ2 antibody is administered once about every 1 week, once about
every 2 weeks, once about every 3 weeks or once about every 4 weeks. In one embodiment, an
anti-HER?Z antibody is administered once abont every 3 weeks. In some embodiments, the anti-
HER2 antibody is administered to the sabject once every | 0 4 weeks. In certain embodiments,
an anti-HER 2 antibody is administered once every | week, once about every 2 weeks, once
about every 3 weeks or once about every 4 weeks. In one embodiment, an anti-HERZ2 antibody
is administered once every 3 weeks. In some embodiments, the anti-HER?2 antibody is
administered to the subject subcutaneously. In some embodiments, the anti-HER2 antibody is
administered to the subject intraperitoneally. In some embodiments, the anti-HER?2 antibody is
administered to the subject intravenously. In some embodiments, the at least one anti-HER2
antibody is one anti-HER2 antibody. In some embodiments, the at least one anti-HER?Z2 antibody
is a combination of two anti-HER?2 antibodies. In some embodiments, the at least one anti-HER2
antibody is a combination of three anti-HER2 antibodies. In some embodiments, the at least one
anti-HER?2 antibody is a combination of four anti-HERZ antibodies. In some embodiments, the
anti-HERZ antibody is selected from the group consisting of trastuzummab, pertuzumab, ado-
trastuzumab emtansine, margetuximab, and a combination thereof. In some instances, the anti-
HERZ antibody is a combination of trasturumab and pertuzumab. In some embodiments, the
anti-HER?2 antibody is trastuzumab. In some embodiments, the anti-HERZ2 antibody is
pertuzurmab. In some embodiments, the anti-HER2 antibody is administered at a dose of about
600 g once about every 3 weeks and the anti-HERZ2 antibody i3 administered subcutaneously.

T some embodiments, the anti-HER2 antibody is administered at a dose of 600 mg once every 3
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weeks and the anti-HER2 antibody is administered subcutancously. In some embodiments, the
anti-HERZ antibody is trastuzomab and is administered at a dose of about 600 rog once about
every 3 weeks and the trastoznmab is administered subcutaneously. In some embodiments, the
anti-HERZ antibody is trastuzamab and is administered at a dose of 600 rog once every 3 weeks
and the trastuzumab i1s administered subcutaneously. In some ermbodiments, the anti-HER2
antibody is administered at a dose of about 6 rog/kg once about every 3 weeks and the anti-
HER? antibody is adroinistered intravenously. In soroe embodiroents, the anti-HERZ antibody is
administered at a dose of about 8 mg/ke once about every 3 weeks and the anti-HERZ antibody
i3 administered intravenously. In sorne embodiments, the anti-HER 2 antibody i3 administered
once about every 3 weeks at a dose of about & mg/kg for the first dose of the anti-HER?2 antibody
adrainistered to the subject followed by subsequent doses of about 6 mg/kg, wherein anti-HER2Z
antibody is administered intravenously. In some embodiments, the anti-HERZ2 antibody 18
adruinistered at a dose of 6 mg/kg once every 3 weeks and the anti-HERZ2 antibody is
administered intravenously. In some embodiments, the anti-HER?2 antibody is administered at a
dose of & mg/kg once every 3 weeks and the anti-HER2 antibody is administered intravenously.
In some embodiments, the anti-HER?Z2 antibody is administered once every 3 weeks at a dose of §
mg/kg for the first dose of the anti-HERZ antibody administered to the subject followed by
subsequent doses of 6 mg/kg, wherein anti-HERZ antibody is administered intravenously. In
some embodiments, the anti-HERZ2 antibody is trastuzumab and is administered at a dose of
about 6 mg/kg once about every 3 weeks and the trastuzumab is administered intravenously. In
some embodiments, the anti-HER?2 antibody is trastuzumab and is administered at a dose of
about 8 mg/kg once about every 3 weeks and the trastuzomab is administered intravenously. In
some embodiments, the anti-HER?2 antibody is trastuzumab and is administered once about every
3 weeks at a dose of about 8 mg/kg for the first dose of the trastuzumab administered to the
subject followed by subsequent doses of about 6 mg/kg, wherein the trastuzumab is administered
intravenously. In some embodiments, the anti-HER?2 antibody is trastuzomab and is administered
at a dose of &6 mg/kg once every 3 weeks and the trastuzomab is administered intravenously. In
some embodiments, the anti-HER2 antibody is trastozurmab and is adminmistered at a dose of 8
mg/kg once every 3 weeks and the trastuzumab is administered intravenously. In some
erobodiments, the anti-HER2 antibody is trastuzumab and is administered once every 3 weeks at

a dose of 8 mg/kg for the first dose of trastuozumab administered to the subject followed by
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subsequent doses of 6 mg/kg, wherein the trastuzumab is administered intravenously. In some
embodiroents, the anti-HER2 antibody is trastusurnab and is administered to the sabject on a 21-
day treatment cycle and is adroinistered to the subject once per treatment cycle. In some
embodiroents, the anti-HERZ antibody is trastosumab and is administered to the sabject on day

one of a 21-day treatment cycle and is administered to the subject once per treatment cycle.

[0118] In some embodiments, the at least one anti-HERZ antibody coroprises a first anti-
HER2 antibody and a second anti-HER 2 antibody. In some embodiments, a dose of the first anti-
HER?Z antibody s between about 0.1 mg and 10 mg per kg of the subject’s body weight (e.g.,
about 0.1,02,03,04,0.5,06,07,08,09,1,1.5,2,25,3,35,4,45,5,55,6,65,7,7.5,8,
8.5, 9, 9.5, or 10 mg per kg of the sabject’s body weight}. In some embodiments, a dose of the
first anti-HERZ antibody 1s between about 4 g and 10 mg per kg of the subject’s body weight.
n some embodiments, a dose of the first anti-HER2 antibody is between 4 mg and 10 mg per kg
of the subject’s body weight. In some embodiments, a dose of the first anti-HER2 antibody is
about 6 mg per kg of the sabject’s body weight. In some embodiments, a dose of the first anti-
HER?Z antibody ts about & mg per kg of the subject’s body weight. In some embodiments, a dose
of the first anti-HERZ2 antibody iz about 8 mg per kg of the subject’s body weight for the first
dose of the first anti-HER2 antibody admunistered to the subject followed by subsequent doses of
about 6 mg per kg of the subject’s body weight. In some embodiments, a dose of the first anti-
HERZ antibody is & mg per kg of the subject’s body weight. In some embodiments, a dose of the
first anti-HERZ antibody is & mg per kg of the subject’s body weight. In some embodiments, a
dose of the first anti-HER2 antibody is 8 mg per kg of the subject’s body weight for the first dose
of the first anti-HER?2 antibody administered to the subject followed by subsequent doses of 6
mg per kg of the subject’s body weight. In other embodiments, a dose of the first anti-HER2
antibody is between about 10 mg and 100 mg per kg of the subject’s body weight {e.g., about 10,
11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 mg
per kg of the subject’s body weight). In some embodiments, a dose of the first anti-HER2
antibody is at least about 100 mg to 500 mg per kg of the subject’s body weight (e.g., at least
about 100, 125, 150, 175, 200, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500, or
more mg per kg of the subject’s body weight). In soroe instances, a dose of the first anti-HER2

antibody is about & mg per kg of the subject’s body weight. In other instances, a dose of the first
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anti-HER?2 antibody is about § mg per kg of the subject’s body weight. In some other instances,
a dose of the firat anti-HERZ antibody i3 about 20 mg per kg of the sebject’s body weight. In
some emboditoents, a dose of the first anti-HER?2 antibody comprises between about | mg and
00 mgleg about 1,2,3,4,5,6,7,8,9 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35,
40, 45, 50, 55, 60, 65, 78, 75, R0, 85, 90, 95, or 100 mg) of the first anti-HER2 antibody. In
other embodirents, a dose of the first anti-HERZ2 antibody comprises between about 100 mg and
1,000 mg (e.g., about 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 135, 160, 165, 170,
175, 180, 183, 190, 195, 200, 205, 210, 215, 220, 225, 250, 275, 300, 325, 350, 373, 400, 425,
450, 475, 500, 525, 550, 575, 600, 625, 630, 675, 700, 725, 750, 775, 800, 823, 850, 875, 900,
025, 958, 975, or 1,000 mg) of the first anti-HER?Z antibody. In particular embodiments, a dose
of the first anti-HERZ antibody comprises between about 1030 mg and 400 mg (e.g., about 10§,
125, 150, 175, 200, 225, 250, 275, 300, 325, 350, 375, or 400 mg) of the first anti-HER2
antibody. In some embodiments, a dose of the first anti-HER 2 antibody is between about 400
mg and 800 mg. In some embodiments, a dose of the first anti-HERZ antibody is between 400
mg and 800 mg. In some embodiments, a dose of the first anti-HER2 antibody is about 600 mg.
In some embodiments, a dose of the first anti-HERZ antibody is 600 mg. In some embodiments,
a dose of the first anti-HERZ antibody comprises at least about 1,000 mg to 18,000 mg (e.g., at
least about 1,000, 1,100, 1,200, 1,300, 1,400, 1,500, 1,600, 1,700, 1,800, 1,500, 2,000, 2,100,
2,200, 2,300, 2,400, 2,500, 2,600, 2,700, 2,800, 2,900, 3,000, 3,100, 3,200, 3,300, 3,400, 3,500,
3,600, 3,700, 3,800, 3,900, 4,000, 4,100, 4,200, 4,300, 4,400, 4,500, 4,600, 4,700, 4,800, 4,900,
5,000, 5,100, 5,200, 5,300, 5,400, 5,500, 5,600, 5,700, 5,800, 5,900, 6,000, 6,100, 6,200, 6,300,
6,400, 6,500, 6,600, 6,700, ,800, 6,900, 7,000, 7,100, 7,200, 7,300, 7,400, 7,500, 7,600, 7,700,
7,800, 7,900, 8,000, 8,100, 8,200, 8,300, 8,400, 8,500, 8,600, 8,700, 8,800, §,900, 9,000, 9,100,
9,200, 9,300, 9,400, 9,500, 9,600, 9,700, 9,800, 9,200, 10,000 or more mg) of the first anti-HER2
antibody. In some embodiments, a dose of the first anti-HER2 antibody contains a
therapeutically effective amount of the first anti-HER?2 antibody. In other embodiments, a dose
of the first anti-HERZ antibody contains less than a therapeutically effective amount of the first
anti-HER?Z antibody {e.z., when multiple doses are given in order to achieve the desired clinical
or therapeutic effect). In some embodiments, the first anti-HER?2 antibody is administered to the
subject once about every 1 to 4 weeks. Tn certain ervbodiments, the first anti-HERZ2 antibody is

administered once about every 1 week, once about every 2 weeks, once about every 3 weeks or
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once about every 4 weeks. In one embodiment, the first anti-HERZ2 antibody is administered
once about every 3 weeks. In some embodiments, the first anti-HER?2 antibody is admanistered
to the subject once every 1 to 4 weeks. Tn certain erubodiments, the fivst anti-HER2 antibody is
administered once every 1 week, once about every 2 weeks, once about every 3 weeks or once
abont every 4 weeks. In one embodiment, the first anti-HERZ2 antibody 1s administered once
every 3 weeks. In some embodiments, the first anti-HER2 antibody is administered o the
subject subcutaneously. Tn some erbodiments, the first anti-HER2 antibody is administered to
the subject intraperitoneally. In some embodiments, the first anti-HERZ antibody is administered
to the subject intravenously. Tn some emboditoents, the first anti-HER2 antibody is selected
from the group consisting of trastuzumab, pertuzumab, ado-trastazumab emtansine, and
margetaximab. In some emabodiments, the first anti-HERZ antibody is trastuzimab. In some
embodiments, the first anti-HER2 antibody is administered at a dose of about 600 rug once about
every 3 weeks and the first anti-HERZ2 antibody is administered subcutaneously. In some
embodiments, the first anti-HER2 antibody is administered at a dose of 600 mg once every 3
weeks and the first anti-HERZ2 antibody is administered subcutanecusly. In some embodiments,
the first anti-HER2 antibody is trastuzumab and is administered at a dose of about 600 mg once
about every 3 weeks and the trasturumab is administered subcutanecusly. In some
embodiments, the first anti-HER2 antibody is trastuzumab and is administered at a dose of 600
mg once every 3 weeks and the trastuzumab is administered subcutaneously. In some
embodiments, the first anti-HER2 antibody is administered at a dose of about 6 mg/kg once
about every 3 weeks and the first anti-HERZ antibody is administered intravenously. In some
ernbodiments, the first anti-HER2 antibody is administered at a dose of about 8 mg/kg once
about every 3 weeks and the first anti-HERZ antibody is administered intravenously. In some
embodiments, the first anti-HER2 antibody is administered once about every 3 weeks at a dose
of about 8 mg/kg for the first dose of the first anti-HER?2 antibody administered to the subject
followed by subsequent doses of about & mg/kg, wherein first anti-HER2 antibody is
administered intravenously. In some embodiments, the first anti-HER2 antibody is administered
at a dose of 6 mg/kg once every 3 weeks and the first anti-HER?2 antibody is administered
ntravenously. In some embodiments, the first anti-HER?2 antibody is administered at a dose of 8
mg/kg once every 3 weeks and the first anti-HERZ2 antibody is administered intravenously. In

some ermbodiments, the first anti-HER?Z2 antibody is administered once every 3 weeks at a dose of
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8 mg/kg for the first dose of the first anti-HER?2 antibody administered to the subject followed by
subsequent doses of 6 mg/kg, wherein first anti-HER?2 antibody s administered intravenously. To
some embodimnents, the first anti-HER2 antibody is trastuzumab and is administered at a dose of
about 6 mg/kg once about every 3 weeks and the trastuzumab is adodnistered intravenously. In
some emboditnents, the first anti-HER2 antibody is trastuzumab and is administered at a dose of
about 8 mg/kg once about every 3 weeks and the trastuzumab is adodnistered intravenously. In
some embodimnents, the first anti-HER2 antibody is trastuzumab and is administered once about
every 3 weeks at a dose of about § mg/kg for the first dose of the trastuzumab administered to
the subject followed by subsequent doses of about 6 mg/kg, wherein the trastuzumab is
administered intravenously. In some embodiments, the first anti-HER2 antibody is trastuzumab
and is administered at a dose of 6 mg/kg once every 3 weeks and the trastuzumab is administered
ntravenously. In some embodiments, the first anti-HERZ2 antibody is trastuzumab and is
adruinistered at a dose of 8 mg/kg once every 3 weeks and the trastuzurnab is administered
ntravenously. In some embodiments, the first anti-HERZ2 antibody is trastuzumab and is
adruinistered once every 3 weeks at a dose of 8 mg/kg for the first dose of trastuzumab
administered to the subject followed by subsequent doses of 6 mg/kg, wherein the trastuzumab is
administered intravenously. In some embodiments, the first anti-HER2 antibody is trastuzumab
and is administered to the subject on a 21-day treatment cycle and is administered to the subject
once per treatment cycle. In some embodiments, the first anti-HER2 antibody is trastuzumab and
is administered to the subject on day one of a 21-day treatment cycle and is administered to the

subject once per treatment cycle.

0111 In some embodiments, the at least one anti-HER2 antibody comprises a first anti-
HERZ antibody and a second anti-HER?2 antibody. In some embodiments, a dose of the second
anti-HER?2 antibody is between about 0.1 mg and 10 mg per kg of the subject’s body weight
{e.g., about 0.1,0.2,0.3,04,05,06,07,08,09,1,1.5,2,25,3,35,4,45,5,5.5,6,65,7,
7.5, 8,85,9, 0.5, or 10 mg per kg of the subject’s body weight). In some embodiments, a dose of
the second anti-HER?2 antibody is between about 4 mg and 10 mg per kg of the subject’s body
weight. In some embodiments, a dose of the second anti-HER?2 antibody is between 4 mg and 10
mg per kg of the subject’s body weight. In some embodiments, a dose of the second anti-HER2
antibody is about 6 mg per kg of the sabject’s body weight. In sore embodituents, a dose of the

second anti-HER?2 antibody is about 8 mg per kg of the subject’s body weight. In some
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ernbodiments, a dose of the second anti-HERZ antibody is about 8 mg per kg of the subject’s
body weight for the first dose of the second anti-HER?Z antibody administered to the subject
followed by suhsequent doses of about 6 mg per kg of the subject’s body weight. In some
embodioents, a dose of the second anti-HERZ antibody is 6 mg per kg of the subject’s body
weight. In some erobodiments, a dose of the second anti-HER2 antibody is 8 mg per kg of the
subject’s body weight. To some embodiments, a dose of the second anti-HERZ2 antibody is 8 mg
per kg of the subject’s body weight for the first dose of the second anti-HER2 antibody
administered to the subject followed by subsequent doses of 6 g per kg of the subject’s body
weight. In other embodiments, a dose of the second anti-HERZ antibody is between about 10 g
and 100 mg per kg of the subject’s body weight (e.g,, about 10, 11, 12, 13, 14, 15, 16, 17, I8, 19,
20,21, 22,23, 24,25,26,27, 28,29, 30, 31, 32, 33, 34, 35, 36, 37, 3§, 39, 40, 41, 42, 43, 44, 45,
46, 47, 4R, 49, 50, 55, 60, 65, 70, 75, B8, RS, 90, 95, or 100 mg per kg of the subject’s body
weight). In some ersbodiments, a dose of the second anti-HER?2 antibody is at least about 100
mg to 500 mg per kg of the subject’s body weight {e.g., at least about 100, 125, 150, 175, 200,
225,250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500, or more mg per kg of the subject’s
body weight). In some instances, a dose of the second anti-HER?2 antibody is about 6 mg per kg
of the subject’s body weight. In other instances, a dose of the second anti-HER?Z antibody is
about 8 mg per kg of the subject’s body weight. In some other instances, a dose of the second
anti-HER?Z antibody is about 20 mg per kg of the subject’s body weight. In some embodiments, a
dose of the second anti-HER?Z antibody comprises between about | mg and 100 mg (e.g. about 1,
2,3,4,5,6,7,8,9, 10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 35, 60, 65,
70, 75, 80, 85, 90, 95, or 100 mg) of the second anti-HER2 antibody. In other embodiments, a
dose of the second anti-HER?Z2 antibody comprises between about 100 mg and 1,000 mg {(e.g.,
about 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 155, 160, 165, 170, 175, 180, 185,
180, 195, 200, 205, 210, 215, 220, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 300,
525, 3530, 5375, 600, 625, 650, 675, 700, 725, 750, 775, 800, 825, 850, 8§73, 000, 925, 950, 975, or
1,000 mg) of the second anti-HER?2 antibody. In particular emnbodiments, a dose of the second
anti-HER?2 antibody comprises between about 100 mg and 400 myg {e.g., about 100, 125, 150,
175, 200, 225, 250, 275, 300, 325, 350, 375, or 400 mg) of the second anti-HERZ antibody. In
some emboditnents, a dose of the second anti-HERZ2 antibody 1s between about 400 mg and 800

mg. In some embodiments, a dose of the second anti-HERZ antibody is between 400 mg and
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800 mg. In some embodirents, a dose of the second anti-HER?2 antibody is about 600 mg. In
some embodiments, a dose of the second anti-HER2 antibody is 600 mg. In some ernbodiments,
a dose of the second anti-HER? antibody comprises at least about 1,000 mg to 10,000 mg (e.g.,
at least about 1,000, 1,100, 1,200, 1,300, 1,400, 1,300, 1,600, 1,700, 1,800, 1,900, 2,000, 2,100,
2,200, 2,300, 2,400, 2,500, 2,600, 2,700, 2,800, 2,900, 3,000, 3,100, 3,200, 3,300, 3,400, 3,504,
3,600, 3,700, 3,800, 3,900, 4,000, 4,100, 4,200, 4,300, 4,400, 4,500, 4,600, 4,700, 4,800, 4,900,
5,000, 5,100, 5,200, 5,300, 5,400, 5,500, 5,600, 5,700, 5,800, 5,900, 6,000, 6,100, 6,200, 6,300,
6,400, 6,500, 6,600, 6,700, 6,800, 6,900, 7,000, 7,100, 7,200, 7,300, 7,400, 7,500, 7,600, 7,700,
7,800, 7,900, 8,000, 8,100, 8,200, 8,300, 8,400, 8,500, 8,600, 8,700, 8,800, 8,900, 9,000, 9,100,
9,200, 9,300, 9,400, 9,500, 9,600, 8,700, 9,800, 9,500, 10,000 or more mg) of the second anti-
HER?2 antibody. In some embodiments, a dose of the second anti-HER2 antibody contains a
therapeutically effective amount of the second anti-HER2 antibody. In other embodiments, a
dose of the second anti-HER?2 antibody contains less than a therapeutically effective amount of
the second anti-HER?Z antibody (e.g., when multiple doses are given in order to achieve the
desired clinical or therapeutic effect). In some embodiments, the second anti-HER?2 antibody is
administered to the subject once about every 1 to 4 weeks. In certain embodiments, the second
anti-HER?Z antibody is administered once about every 1 week, once about every 2 weeks, once
about every 3 weeks or once about every 4 weeks. In one embodiment, the second anti-HER2
antibody is administered once about every 3 weeks. In some embodiments, the second anti-
HER?2 antibody is administered to the subject once every 1 to 4 weeks. In certain embodiments,
the second anti-HER?2 antibody is administered once every | week, once about every 2 weeks,
once about every 3 weeks or once about every 4 weeks. In one embodiment, the second anti-
HERZ antibody is administered once every 3 weeks. In some embodiments, the second anti-
HER? antibody is administered to the subject subcutaneously. In some embodiments, the second
anti-HERZ antibody is administered to the subject intraperitoneally. In some embodiments, the
second anti-HERZ antibody is administered to the subject intravenously. In some embodiments,
the second anti-HER?2 antibody is selected from the group consisting of trastuzumab,
pertuzomab, ado-trastuzumab emtansine, and margetuximab. In some embodiments, the second
anti-HERZ antibody is pertuzuamab. In some embodiments, the second anti-HER?2 antibody is
adroinistered at a dose of about 600 mg once about every 3 weeks and the second anti-HER2

antibody is administered subeutaseounsly. In some embodiments, the second anti-HERZ2 antibody
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15 administered at a dose of 600 mg once every 3 weeks and the second anti-HERZ antibody is
administered subcutaneously. In some embodiroents, the second anti-HERZ antibody is
pertuzumab and is administered at a dose of about 600 mg ouce about every 3 weeks and the
pertuzuinab is admimstered subcutaneously. In some embodiments, the second anti-HER?Z
antibody is pertuzumab and is administered at a dose of 600 mg once every 3 weeks and the
pertuzuinab is admimstered subcutaneously. In some embodiments, the second anti-HERZ
antibody is administered at a dose of about 6 myg/kg once about every 3 weeks and the second
anti-HER2 antibody is administered intravenously. In some embodiments, the second anti-
HER?Z antibody is adroinistered at a dose of about 8 mgfkg once about every 3 weeks and the
second anti-HER?2 antibody is administered intravenously. In some embodiments, the second
anti-HER?Z antibody 1s administered once about every 3 weeks at a dose of about 8 mg/kg for the
first dose of the second anti-HER2 antibody administered o the subject followed by subsequent
doses of about 6 mg/kg, wherein second anti-HER2 antibody is administered intravenously. In
some emrbodiments, the second anti-HERZ autibody 1s administered at a dose of 6 mg/kg once
every 3 weeks and the second anti-HER?Z antibody ts administered intravenously. In some
embodiments, the second anti-HER?2 antibody is administered at a dose of & mg/kg once every 3
weeks and the second anti-HERZ antibody is administered intravenously. In some embodiments,
the second anti-HER?Z antibody is administered once every 3 weeks at a dose of 8 mg/kg for the
first dose of the second anti-HERZ antibody administered to the subject followed by subsequent
doses of 6 mg/kg, wherein second anti-HER2 antibody is administered intravenously. In some
embodiments, the second anti-HER?2 antibody is pertuzumab and is administered at a dose of
about 6 mg/kg once about every 3 weeks and the pertuzumab is administered intravenously. ITn
some embodiments, the second anti-HER?2 antibody is pertuzomab and is administered at a dose
of about 8 mg/kg once about every 3 weeks and the pertuzumab is administered intravenously. In
some embodiments, the second anti-HER?2 antibody is pertuzomab and is administered once
about every 3 weeks at a dose of about 8 mg/kg for the first dose of the perturumab administered
to the subject followed by subsequent doses of about 6 mg/kg, wherein the pertuzumab is
administered intravenously. In some embodiments, the second anti-HERZ2 antibody is
pertuzurmnab and is administered at a dose of & mg/kg once every 3 weeks and the pertuzomab is
administered intravenously. In some embodirsents, the second anti-HERZ antibody is

pertazurnab and is administered at a dose of 8 mg/kg once every 3 weeks and the pertuzomab is

61



WO 2022/067347 PCT/US2021/071606

administered intravenously. In some embaodiments, the second anti-HERZ antibody is
pertuzurnab and is administered once every 3 weeks at a dose of 8 mg/kg for the first dose of
pertuzumab administered to the subject followed by subsequent doses of 6 mg/kg, wherein the
pertuzuinab is admimstered intravenously. In some embodiments, the second anti-HER2
anttbody is pertuzuroab and is adounistered to the subject on a 21-day treatment cycle and is
administered to the suhject once per treatment cycle. In some ernbodiments, the second anti-
HER?Z antibody is pertuzumab and is adroinistered to the subject on day one of a 21-day

treatment cycle and is administered to the subject once per treatment cycle.

[¢112] In some embodiments, a method of treatment described herein comprises
administering to the suabject tucatinib, or salt or solvate thereof, and trasgizumab. In some
erobodiments, the tucatintb, or salt or solvate thereof, and trastuzumab are administered to the
subject on a 21-day treatment cycle. In some embodiments, tucatinib, or salt or solvate thereof,
is administered to the subject at a dose of about 300 mg twice per day. In some embodiments,
tucatinib, or salt or solvate thereof, is administered to the subject at a dose of 300 mg twice per
day. In some embodiments, tucatinib, or salt or solvate thereof, is administered to the subjectat a
dose of about 600 mg once per day. In some embodiments, tucatinib, or salt or solvate thereof, is
administered to the subject at a dose of 600 mg once per day. In some embodiments, tucatinib,
or salt or solvate thereof, is administered to the subject twice per day on each day of a 21-day
treatment cycle. In some embodiments, the tucatinib, or salt or solvate thereof, is administered
to the subject orally. In some embodiments, the anti-HER2 antibody is administered at a dose of
about 6 mg/kg once about every 3 weeks and the anti-HER?Z antibody is administered
intravenously. In some embodiments, the anti-HER? antibody is administered at a dose of about
& mg/kg once about every 3 weeks and the anti-HERZ antibody is administered intravenously. In
some embodiments, the anti-HERZ2 antibody is administered once about every 3 weeks at a dose
of about 8 mg/kg for the first dose of the anti-HER2 antibody administered to the subject
followed by subsequent doses of about & mg/kg, wherein anti-HER2 antibody is administered
ntravenously. In some embodiments, the anti-HER?Z antibody is administered at a dosc of 6
mg/kg once every 3 weeks and the anti-HER?Z antibody is administered intravenously. In some
embodiments, the anti-HERZY antibody is administered at a dose of 8 mg/kg once every 3 weeks
and the anti-HER2 antibody is administered intravenously. In some embodiments, the anti-

HER?Z antibody is administered once every 3 weeks at a dose of 8 mg/kg for the first dose of the
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anti-HER?2 antibody administered to the subject followed by subsequent doses of 6 mg/kg,
wherein anti-HERZ2 antibody is adwministered intravenously. In some embodiments, the anti-
HER?2 antibody is trastuzumab and 1s adroinistered at a dose of about 6 mg/kg once about every
3 weeks and the trastuzemab is administered jntravenously. To some embodiments, the anti-
HER?2 antibody is trastuzumab and 1s adroinistered at a dose of about 8 mg/kg once about every
3 weeks and the trastuzemab is administered jntravenously. In soroe embodiments, the anti-
HER?Z antibody 1s trastuzumab and 1s administered once about every 3 weeks at a dose of about 8
mglkg for the first dose of the trastuzomab adwinistered to the subject followed by subsequent
doses of about 6 mg/kg, wherein the trastuzumab is administered intravenously. In some
embodiments, the anti-HERZ antibody i3 trastorursab and is administered at a dose of 6 mg/kg
once every 3 weeks and the trastuzumab is administered intravenously. In some embodiments,
the anti-HER2 antibody is trastazomab and is administered at a dose of & mg/kg once every 3
weeks and the trastuzumab is administered intravenously. In some embodiments, the anti-HER2
antibody is trastuzomab and is administered once every 3 weeks at a dose of 8 mg/kg for the first
dose of trastuzumab administered to the subject followed by subsequent doses of 6 mg/ks,
wherein the trastuzumab is administered intravenously. In some embodiments, the anti-HER2
antibody is trastuzamab and is administered to the subject on a 21-day treatment cycle and is
administered to the subject once per treatment cycle. In some embodiments, the anti-HER2
antibody is trastuzamab and is administered to the subject on day one of a 21-day treatment cycle

and is administered to the subject once per treatment cycle.

[4113] In some embodiments, a method of treatment described herein comprises
administering to the subject tucatinib, or salt or solvate thereot, and at least one anti-HERZ
antibody. In some embodiments, a method of treatment described herein comprises
adrministering to the subject tucatinib, or salt or solvate thereof, and at least one anti-HERZ
antibody, wherein the at least one anti-HERZ2 antibody comprises a first anti-HER?2 antibody and
a second anti-HER2 antibody, wherein the first anti-HER2 antibody is trastuzumab and the
second anti-HER?2 antibody is pertuzumab. In some embodiments, the tacatinib, or salt or solvate
thereof, the trastuzumab, and the pertuzumab are administered to the subject on a 21-day
treatment cycle. In some embodiments, tucatinib, or salt or solvate thereof, is administered to the
subject at a dose of about 300 mg twice per day. In some embodiments, tucatinib, o7 salt or

solvate thereof, is administered to the subject at a dose of 300 mg twice per day. In some
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embodiments, tucatinib, or salt or solvate thereof, is administered to the subject at a dose of
about 600 mg once per day. In some embodiments, tacatinib, or salt or solvate thereof, is
adrministered to the subject at a dose of 600 g once per day. In some emnbodiments, tucatinib, or
salt or solvate thereof, is administered to the snhject twice per day on each day of a 21-day
treatment cycle. In some embodiments, the tucatimb, or salt or solvate thereof, is administered to
the subject orally. In some embodiments, the first anti-HER?2 antibody is administered at a dose
of about 6 mgfkg once about every 3 weeks and the first anti-HER?2 antibody is administered
ntravenously. In some embodiments, the first anti-HER?2 antibody is administered at a dose of
about 600 rog once about every 3 weeks and the first anti-HER2 antibody is administered
subcutaneously. In some emwbodiments, the second anti-HERZ2 antibody is administered at a dose
of about 420 mg once about every 3 weeks and the second anti-HER2 antibody is administered
intravenously. In some embodiments, the second anti-HER2 antibody is adwministered at a dose
of about 600 mg once about every 3 weeks and the second anti-HER2 antibody is administered
subcutaneously. In some emwbodiments, the first anti-HER2 antibody and the second anti-HER2
antibody are administered together as a pharmaceutical composition. In some embodiments, the
first anti-HERZ antibody and the second anti-HER?Z2 antibody are administered together as a
pharmaceutical composition comprising about 600 mg of the first anti-HERZ2 antibody and about
600 mg of the second anti-HER?Z antibody. In some embodiments, the pharmaceutical
composition further comprises hyaluronidase. In some embodiments, the pharmaceutical
composition comprises about 20,000 units hyaluronidase. In some embodiments, the

pharmaceutical composition is administered subcutaneously. In some embodiments, the

pharmaceutical composition is administered subcutaneously about once every 3 weeks.

{(¢114] In an exemplary embodiment, a method of treatment described herein comprises
adrministering trastuzumab at a dose of about 6 mg/kg intravenously about once every 3 weeks
and administering pertuzumab at a dose of about 420 mg intravenously about once every 3

weeks.

[6115] In an exemplary embodiment, a method of treatment described herein comprises
administering trastuzumab at a dose of about 600 mg subcutanecusly about once every 3 weeks
and administering pertuzumab at a dose of about 420 mg intravenously about once every 3

weeks.,
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[6116] In an exemplary embodiment, a method of treatment described herein comprises
adounistering a pharmaceutical composition subcutaneously about once every 3 weeks, wherein
the pharraceutical composition comprises about 600 mg trastuzumab and about 600 mg

pertazuroab.

[¢117] In an exemplary embodiment, a method of treatment described herein comprises
adnunistering a pharmaceutical composition subcutaneously about once every 3 weeks, wherein
the pharroaceutical composition comprises about 600 mg trastuzumab, about 600 g

pertuzinab, and about 20,000 units hyahuronidase.
D. Falvestrant Dose and Adoinistration

{01138] In some embodiments, the methods of treatment described herein are methods of
treating breast cancer in a subject. In some erabodiments, the breast cancer 1s hormone receptor
{(HR) positive (HR+) breast cancer. In some embodiments, the HR+ breast cancer i3 HER-2
mutated breast cancer. In some erobodiments, the sabject 1s adromnistered fulvestrant in
combination with tucatinib, or salt or solvate thereof, as described berein and at least one anti-
HER?2 antibody as described herein. Fulvestrant (Faslodex®) is an estrogen receptor {ER)
antagonist approved for use in treatment of hormone receptor (HR) positive (HR-+) metastatic
breast cancer {mBC) in postmenopausal women with disease progression following antiestrogen
therapy. In some embodiments, the subject is administered fulvestrant in combination with
tucatimb, or salt or solvate thereof, and trastuzumab. In some embodirnents, the fulvestrant is
administered at a dose between about 100 g and 1,000 mg (e.g., about 100, 105, 110, 113, 120,
125, 130, 135, 140, 145, 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200, 205, 210, 215,
220, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500, 525, 358, 573, 600, 625, 650,
675, 700, 725, 750, 775, 800, 823, 850, 875, 900, 025, 950, 975, or 1,000 mg) of fulvestrant. In
one embodiment, fulvestrant is administered at a dose of about 500 mg. In one embodiment,
fulvestrant is administered at a dose of 500 mg. In some embodiments, fulvestrant is
administered once about every 4 weeks. In some embodiments, fulvestrant is administered once
every 4 weeks. In some embodiments, fulvestrant is administered once every 4 weeks stating on
Day 1 of the first 21-day treatment cycle. In some embodiments, Day 1 of the first 21-day
treatment cycle is the day of the first administration of trastuzumab. In some embodiments,

fulvestrant is administered once every 4 weeks stating on Day | of the first 2 1-day treatiment
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cycle, as well as on Day 15 of the first 21-day treatment cycle. In some embodiments, fulvestrant
1s administered at a dose of 500 mg once every 4 weeks stating on Day | of the first 21-day
treatment cycle, as well as on day 135 of the first 21 -day treatiment cycle. In some embodiroents,
fulvestrant is administered intrarauscularly. In soroe embodiments, fulvestrant is administered
intramuscalarly at a dose of 500 rog once every 4 weeks stating on Day 1 of the first 21-day

treatment cycle, as well as on day 15 of the first 21-day treatment cycle.
H. Treatrnent Outcome

[0119] In some embodiments, treating the subject comprises inhibiting cancer cell growth,
inhibiting cancer cell proliferation, inhibiting cancer cell migration, inhibiting cancer cell
vasion, decreasing or eliminating one or more sigus or symptorns of cancer, reducing the size
(e.g.. volurne) of a cancer tumor, redacing the nomber of cancer tumors, reducing the nurober of
cancer cells, inducing cancer cell necrosis, pyroptosis, oncosis, apoptosis, autophagy, or other
cell death, increasing survival timne of the subject, or enhancing the therapeutic effects of another

drug or therapy.

(G126 In some embodiments, reating the subject as described herein results in a tumor
growth inhibition (TG index that is between about 10% and 70% (e.g., about 10%, 5%, 20%,
25%, 30%, 35%, 43%, 45%, 50%, 535%, 60%, 63%, or T0%). Preferably, treating the subject
results in a TGI index that is at least about 70% (e. 5., about 70%, 71%, 72%, 73%, 74%, 73%,
T6%, T7%, 78%, 79%, 80%, 31%, §2%, 83%, 84%, 85%, 86%, 87%, §8%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 6%, 97%, 98%, 99%, or 100%). More preferably, treating the subject
results in a TG index that is at least about 83% (e.g., about 85%, 6%, &7%, 88%, 89%, 90%,
S1%, 92%., 93%, $4%, 95%, 96%, 97%, 98%, 99%, or 100%)}. Even more preferably, treating
the subject results in a TG index that is at least about 95% (e.g., about 95%, 96%. 7%, 8%,
99%, or 1(30%). Most preferably, treating the subject results in a TGl index that is about 100%
or more {e.g., about 100%, 101%, 102%, 103%,104%, 105%, 106%, 107%, 108%. 10%%, 110%,
111%, 112%, 113%, 114%, 115%, 1169, 117%, 118%, 119%, 120%, 125%, 130%, 135%,

140%, 145%, 150%, or more).

211 In particular embodiments, treating the subject with tucatinib and trastuzumab results
in a TG index that is greater than the TGl index that is observed when tucatinib or trastuzumab

is used alone. In some instances, treating the subject results in a TG index that is greater than
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the TG1 index that is observed when tucatinib is used alone. In other instances, treating the
subject results 1u a TGI index that is greater than the TGl index that is observed when
trastuzumab is used alone. In some erobodiments, treating the subj ect results in a TG index that
1s at least about 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%,
16%, V7%, 18%, 19%, 20%, 25%, 30%, 353%, 40%, 45%, 50%, 55%, 60%, 65%, T0%, 75%, or

80% greater than the TGI index that is observed when tucatinib or trastuzamab is used alone.

{41227 In some embodiments, the comubination of the tucatinib and trastozurpab is
synergistic. Tun particular emnbodiments, with respect to the synergistic combination, treating the
subject results in a TG index that is greater than the TGl index that would be expected if the
combination of tucatinib and trastuzumab produced an additive effect. In some instances, the
TGI index observed when a cornbination of tucatinib and trastezamab is administered is at least
about 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 18%, 11%, 12%, 13%, 14%, 15%, 16%, 17%,
18%, 19%, 20%, 25%, 30%, 35%, 40%, 45%, 309%, 55%, 60%, 65%, 70%, 75%, or 80% greater
than the TG index that would be expected if the combination of tucatinib and trasturumab

produced an additive effect.

{91231 In some embodiments, treating the subject as described herein results in an increase in
the overall amount of HER2 in the solid tiroor. In some embodiments, the amount of HER2 in
the solid tmor is determvined by western blot analysis. In some embodiments, the amount of
HERZ2 in the solid tomor is determined by immunohistochemustry. In some embodiments, the
amount of HER?2 in the solid tumor is determined by mass spectrometry. In some embodiments,
the amount of HERZ in the solid tumor is determined by ELISA. In some embodiments, the
amount of HER2 in the solid tumor is determined by real-time quantitative PCR (gRT-PCR). In
some embodiments, the amount of HER?2 in the solid tumor is determined by microarray
analysis. In some embodiments, treating the subject as described herein results in an increase in
the amount of plasma membrane-bound HER? in the solid umor. In some embodiments, the
amount of plasma membrane-bound HERZ in the solid tumor is determined by quantitative
fluorescence activated cell sorting (gFACS). In some embodiments, {reating the subject as
described herein results in an increase in the dwell time of HER?2 at the cell surface. In some

embodiments, treating the subject as described herein results in an increase in the internalization

o
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of plasma mermbrane-bound HER2. In some embodiments, treating the subject as described

herein results in an increase in the lysosomal degradation of HERZ.

[¢i24] In one aspect, a method of treating cancer with tucatinib as described herein and at
least one anti-HER2 antibody as described herein results in an iroprovement in one or more
therapeutic effects in the subject after administration of tucatinib as described herein and the at
least one anti-HER2 antibody as described herein relative to a baseline. In some embodiments,
the one or more therapeutic effects is the size of the tumor derived from the solid tumor, the
objective response rate, the duration of response, the fime to response, progression free survival,
overall survival, or any cornbination thereof. Tn one embodiment, the one or more therapeutic
effects is the size of the tumor derived from the solid tumor. In one embodiment, the one or
more therapeutic effects is decreased tamor size. In one embodiment, the one or more therapeutic
effects is stable disease. In one embodiment, the one or more therapeutic effects is partial
response. In one emnbodiment, the one or more therapeutic effects 18 complete response. In one
embodiment, the one or more therapeutic effects is the objective response rate. In one
embodiment, the one or more therapeutic effects is the duration of response. In one embodiment,
the one or more therapeutic effects is the time to response. In one embodiment, the one or more
therapeutic effects is progression free survival. In one embodiment, the one or more therapeutic
effects is overall survival. In one embodiment, the one or more therapeutic effects is cancer

regression.

{1251 In one embodiment of the methods or uses or product for uses provided herein,
response to treatment with tucatinib as described herein and at least one anti-HERZ2 antibody as

described herein may include the following criteria (RECIST Criteria 1.1 ):

Category Criteria
Based on Complete Disappearance of all target lesions. Any pathological
target lesions Response (CR) lymph nodes must have reduction in short axis to < 10
mm.
Partial Response > 30% decrease in the sumn of the longest diameter
{PR) (LD} of target lesions, taking as reference the baseline
st of LDs.
Stable Disease Neither sufficient shrinkage to qualify for PR nor
(153 sufficient increase to gualify for PD, taking as
reference the smallest sum of LDs while in trial.
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Progressive > 20% (and = 5 mim) increase in the sum of the LDs of
Dhsease (PD) target lesions, taking as reference the smallest sum of

the target LDs recorded while in trial or the appearance
of one or more new lesions.

Based onnon- | CR Disappearance of all non-target lesions and

target lesions normalization of tumor marker level. All lymph nodes
mast be non-pathological in size (< 10 mm short axis).
SD Persistence of one or more non-target fesion(s} or/and
maintenance of tumor marker level above the normal
limits.

PD Appearance of one or more new lesions and/or
unequivocal progression of existing non-target lesions.

[6126] In one embodiment of the methods or uses or product for uses provided herein, the
effectiveness of treatment with tucatinib described herein and at least one anti-HER2 antibody
described herein is assessed by measuring the objective response rate. In some embodiments, the
obiective response rate is the proportion of patients with tumor size reduction of a predefined
amount and for a minimum period of tirne. In some embodiments the objective response rate is
based upon RECIST vi.1. In one embodiment, the objective response rate is at least about 20%,
at least about 25%, at least about 30%, at least about 35%, at least about 40%, at least about
45%, at least about 50%, at least about 60%, at least about 70%, or at least about 80%. In one
embodiment, the objective response rate is at least about 209%-80%. In one embodiment, the
obiective response rate is at least about 30%-80%. In one embodiment, the objective response
rate is at least abount 40%-80%. In one embodirent, the objective response rate is at least about
50%-80%. In one embodiment, the objective response rate is at least about 60%-80%. In one
emboditoent, the objective response vate is at least about 70%-80%. Tn one embodiroent, the
objective response rate is at least abont 80%. In one embodiment, the objective response rate is at
least about §5%. To one embodiment, the objective response rate is at least about 90%. In one
ermbodiment, the objective response rate is at least abowt 95%. In one embodiment, the objective
response rate 1s at least about 98%. In one emnbodiment, the objective response rate is at least
about 99%. In one embodiment, the objective response rate is at least 20%, at least 25%, at least
309, at least 35%, at least 40%, at least 45%, at 1east 50%, at least 60%, at least 70%, or at least
&0%. In one embodiment, the objective response rate is at least 20%-80%. In one embodiment,

the objective response rate is at least 30%-80%. In one embodiment, the objective response rate
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1s at least 40%-80%. In one embodiment, the objective response rate is at least 30%-80%. In one
embodirpent, the objective response rate 13 at least 60%-80%. In one embodiment, the objective
response rate is at least 70%-80%. In one embodiment, the objective response rate is at least
80%. In one embodirnent, the objective response rate is at least §5%. To one embodiment, the
objective response rate is at least 90%. In one embodirnent, the objective response rate is at least
95%. In one embodiroent, the objective response rate is at least 98%. In one embodiment, the

objective response rate is at least 99%. In one embodirnent, the objective response rate 13 100%.

{0127} In one embodiment of the methods or uses or product for ases provided herein,
response to treatment with tucatinib described herein and at least one anti-HER 2 antibody
described herein is assessed by measuring the size of a mumor derived from the cancer described
herein {e.g., sohid turwor). In one embodiment, the size of a tamor derived from the cancer is
reduced by at least about 10%, at least about 15%, at least about 20%, at least about 25%, at least
about 30%, at least about 35%, at least about 40%, at least about 45%, at least about 50%, at
least about 60%, at least about 70%, or at least about 80% relative to the size of the tumor
derived from the cancer before administration of tucatinib described herein and/or the at least
one anti-HER?Z antibody described herein. In one embodiment, the size of a tumor derived from
the cancer is reduced by at least about 10%-80%. In one embodiment, the size of a tumor
derived from the cancer is reduced by at least about 20%-80%. In one embodiment, the size of a
tumor derived from the cancer is reduced by at least about 30%-80%. In one embodiment, the
size of a tumor derived from the cancer is reduced by at least about 40%-80%. In one
embodiment, the size of a tumor derived from the cancer is reduced by at least about 30%-80%.
In one embodiment, the size of a tumor derived from the cancer is reduced by at least about
60%-80%. In one embodiment, the size of a tumor derived from the cancer is reduced by at least
about 70%-80%. In one embodiment, the size of a tumor derived from the cancer is reduced by
at least about 80%. In one embodiment, the size of a tumor derived from the cancer is reduced
by at least about 853%. In one embodiment, the size of a tumor derived from the cancer is reduced
by at least about 90%. In one embodiment, the size of a tumor derived from the cancer is reduced
by at least about 95%. In one embodiment, the size of a tumor derived from the cancer is reduced
by at least about 98%. In one embodiment, the size of a tumor derived from the cancer is reduced
by at least about 99%. In one embodiment, the size of a tamor derived from the cancer is reduced

by at least 10%, at least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at least 40%,
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at feast 45%, at least 30%, at least 60%, at least 70%, or at least 80% relative to the size of the
tomor derived from the cancer before adivinistration of tucatinib described herein and/or the at
least one anti-HER?2 antibody described herein. In one emnbodiment, the size of a tumor derived
frorn the cancer is reduced by at least 10%-80%. In one embodiroent, the size of a tumor derived
from the cancer is redoced by at least 209%-80%. Tn one embodirent, the size of a tumor derived
frorn the cancer is reduced by at least 30%-80%. In one ernbodiment, the size of a turoor derived
from the cancer is redoced by at least 409%-80%. Tn one embaodiment, the size of a tumor derived
from the cancer is redviced by at least 50%-80%. In one embodiment, the size of a tumor derived
from the cancer is redoced by at least 60%-80%. Tn one embaodiment, the size of a tumor derived
from the cancer is reduced by at least 70%-80%. In one embodiment, the size of a tumor derived
from the cancer 1s reduced by at least 80%. In one embodiment, the size of a umor derived from
the cancer is reduced by at least 85%. In one embodiment, the size of a tumor derived from the
cancer is reduced by at least 90%. In one emwbodiment, the size of a tumor derived from the
cancer is reduced by at feast 95%. In one embodinent, the size of a tumor derived from the
cancer is reduced by at least 98%. In one emwbodiment, the size of a tumor derived from the
cancer is reduced by at feast 99%.In one embodiment, the size of a tumor derived from the
cancer is reduced by 100%. In one embodiment, the size of a tumor derived from the cancer is
measured by magnetic resonance imaging (MRI). In one embodiment, the size of a tumor
derived from the cancer is measured by computed tomography (CT). In one embodiment, the
size of a tumor derived from the cancer is measured by positron emission tomography (PET). In
one embodiment, the size of a tumor derived from the cancer is measured by mammography. In
one embodiment, the size of a tamor derived from the cancer is measured by sonography. See

Gruber et. al., 2013, BMC Cancer. 13:328.

[6128] In one embodiment of the methods or uses or product for uses provided described
herein, response o treatment with tucatinib described herein and at least one anti-HER?2 antibody
described herein, promotes regression of a tumor derived from the cancer described herein (e.g.,
solid tumor). In one embodiment, a tumor derived from the cancer regresses by at least about
10%, at least about 15%, at least about 20%, at least about 25%, at least about 30%, at least
about 35%, at least abont 40%, at least about 45%, at least about 50%, at least about 60%, at
least about 70%, or at least about 80% relative to the size of the tumor derived from the cancer

before administration of the tucatinib described herein and/or anti-HER?2 antibody described
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herein. In one embodiment, a tumor derived from the cancer regresses by at least about 10% to
about 80%. In one ernbodiment, a tumor derived fror the cancer regresses by at least about 20%
to ahout 80%. In one embaodirnent, a turnor derived from the cancer regresses by at least abount
30% to about 80%. In one embodirnent, a tumor derived from the cancer regresses by at least
about 40% to about 80%. In one ervbodiment, a tumor derived from the cancer regresses by at
least about 30% fo about 80%. In one embodiment, a tumor derived from the cancer regresses by
at Jeast about 60% to about 80%. In one embodiment, a tumor derived from the cancer regresses
by at least about 70% to about 80%. In one embodiment, a tumor derived from the cancer
regresses by at least about 80%. Tn one embodiroent, a tumor derived from the cancer regresses
by at least about 85%. In one embodiment, a tumor derived from the cancer regresaes by at least
about 80%. In one embodiment, a tumor derived from the cancer regresses by at least about 95%.
In one embodiment, a tumor derived from the cancer regresses by at least about 98%. Iu one
erabodiment, a tumor derived from the cancer regresses by at least about 99%. In one
embodiment, a tumor derived from the cancer regresses by at least 10%, at least 15%, at least
20%, at least 25%, at least 30%, at Teast 35%, at least 40%, at least 45%, at least 50%, at least
609, at least 70%, or at least 80% relative to the size of the tumor derived from the cancer
before administration of tucatinib described herein and/or at least one anti-HER?2 antibody
described herein. In one embodiment, 2 tumor derived from the cancer regresses by at least 10%
to 80%. In one embodiment, a tumor derived from the cancer regresses by at least 20% to 80%.
In one embodiment, a tumor derived from the cancer regresses by at least 30% to 80%. In one
embodiment, a tumor derived from the cancer regresses by at least 40% to 80%. In one
ernbodiment, a tumor derived from the cancer regresses by at least 50% to 80%. In one
embaodiment, a tumor derived from the cancer regresses by at least 60% to 80%. In one
ernbodiment, a tumor derived from the cancer regresses by at least 70% to 80%. In one
embaodiment, a tumor derived from the cancer regresses by at least 80%. In one embodiment, a
tumor derived from the cancer regresses by at least 85%. In one embodiment, a tumor derived
from the cancer regresses by at least 90%. In one embodiment, a tumor derived frorm the cancer
regresses by at least 35%. In one ernbodiment, 2 tumor derived from the cancer regresses by at
least 98%. In one embodiment, a tumor derived from the cancer regresses by at least 99%. In one
erobodiment, a tumor derived from the cancer regresses by 100%. In one emnbodiment,

regression of a fumor is determined by magnetic resonance imaging (MRI). Tn one embodiment,
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regression of a tumor is determined by compuied tomography (CT). In one embaodirent,
regression of a fumor is determined by positron emission tomography (PET). In one
erobodiment, regression of a tumor is determined by rwanmumography. Tn one embodiment,
regression of a tumor is determined by sonography. See Gruber et. al, 2013, BMC Cancer.

13:328.

{01297 In one embodiment of the methods or uses or product for uses described herein,
response to treatment with tucatinib described and at least one anti-HER2 antibody described
herein is assessed by measaring the time of progression free survival after administration of
tucatinib described herein and/or at least one anti-HER2 antibody described herein. In some
embodiments, the subject exhibits progression-free survival of at least about | month, at least
about 2 months, at least abount 3 roouths, at least about 4 months, at Teast abont 5 months, at least
about 6 months, at least about 7 months, at Jeast about 8 months, at least about 9 months, at least
about 10 months, at least abont 11 months, at least about 12 months, at least about eighteen
months, at least about two vears, at least about three years, at least about four vears, or at least
about five vears after administration of tucatinib described herein and/or at feast one anti-HER2
antibody described herein. In some embodiments, the subject exhibits progression-free survival
of at leaat about 6 months after administration of tucatinib described herein and/or at least one
anti-HER?2 antibody described herein. In some embodiments, the subject exhibits progression-
free survival of at feast about one year after administration of tucatinib described herein and/or at
least one anti-HER?Z antibody described herein. In some embodiments, the subject exhibits
progression-free survival of at least about two vears after administration of tucatinib described
herein and/or at least one anti-HER2 antibody described herein. In some embodiments, the
subject exhibits progression-free survival of at least about three years after administration of
tucatinib described herein and/or at least one anti-HERZ2 antibodyv described herein. In some
embodiments, the subject exhibits progression-free survival of at least about four years after
administration of tucatinib described herein and/or at least one anti-HERZ antibody described
herein. In some embodiments, the subject exhibits progression-free survival of at least about five
years after administration of tucatinib described herein and/or at least one anti-HERZ antibody
described herein. In some embodiments, the subject exhibits progression-free survival of at least
1 month, at least 2 months, at least 3 months, at least 4 months, at least 5 months, at least 6

months, at least 7 months, at least 8 months, at least 9 months, at least 10 months, at least 11
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months, at least 12 months, at least eighteen months, at least two vears, at least three years, at
least four vears, or at least five years after administration of tucatinib described herein and/or at
least one anti-HER?2 antibody described herein. In some erobodiments, the sabject exhibits
progression-free survival of at least 6 mouoths after administration of tucatinib described herein
and/or at least one anti-HER?2 antibody described herein. In some embodiments, the sabject
exhibits progression-free sarvival of at least one year after administration of tucatinib described
herein and/or at least one anti-HERZ2 antibody described herein. In some embodiments, the
subject exhibits progression-free survival of at least two years after administration of tucatinib
described herein and/or at least one anti-HER?Z antibody described herein. In sorne
embodiments, the subject exhibits progression-free survival of at least three vears after
administration of tucatinib described herein and/or at least one anti-HER2 antibody described
herein. In some embodiments, the subject exhibits progression-free survival of at least four years
after administration of tucatinib described herein and/or at least one anti-HERZ2 antibody
described herein. In some embodirsents, the subject exhibits progression-free survival of at least
five vears after administration of tucatinib described herein andfor at least one anti-HER2

antibody described herein.

(4136 In one embodiment of the methods or uses or product for uses described herein,
response to treatment with tucatinib described herein and at least one anti-HER2 antibody
described herein is assessed by measuring the time of overall survival after administration of
tucatinib described herein and/or at least one anti-HERZ2 antibody described herein. In some
embodiments, the subject exhibits overall survival of at least about 1 month, at least about 2
months, at least about 3 months, at least about 4 months, at least about 5 months, at least about 6
months, at least about 7 months, at least about 8 months, at least about 9 months, at least about
10 months, at least about 11 months, at least about 12 months, at least about eighteen months, at
least about two years, at least about three years, at least about four years, or at least about five
years after administration of tucatinib described herein and/or at least one anti-HERZ antibody
described herein. In some embodiments, the subject exhibits overall survival of at least about &
months after administration of tucatinib described herein and/or at least one anti-HERZ antibody
described herein. In some embodiments, the subject exhibits overall survival of at least about
one year after adroinistration of tucatinib described herein and/or at least one anti-HER2

antibody described herein. In some embodiments, the subject exhibits overall survival of at least
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about two years after administration of tucatinib described herein and/or at least one anti-HER2
antibody described herein. In some embodiments, the subject exhibits overall survival of at Jeast
abont three vears after administration of nucatinih described herein and/or at least one anti-HER2
antibody described herein. In some embodiments, the subject exhibits overall survival of at Jeast
about four vears after administration of tucatinib described herein and/or at Jeast one anti-HER2
antibody described herein. To some embodiments, the subject exhibits overall survival of at least
abont five vears after administration of tucatinib described herein and/or at east one anti-HER2
antibody described herein. In some embodiments, the subject exhibits overall survival of at least
{ month, at least 2 months, at least 3 months, at least 4 months, at least S months, at least 6
months, at feast 7 wonths, at least 8 mounths, at least 9 months, at feast 10 months, at least 11
months, at least about 12 months, at least eighteen months, at least two vears, at least three vears,
at feast four years, or at least five vears after administration of tucatinib described herein and/or
at Jeast one anti-HER2 antibody described herein. In some embodiments, the subject exhibits
overall survival of at least 6 months after administration of tucatintb described herein and/or at
least one anti-HER?2 antibody described herein. In some embodiments, the sabject exhibits
overall survival of at least one year after administration of tucatinib described herein and/or at
least one anti-HERZ antibody described herein. In some embodiments, the subject exhibits
overall survival of at least two years after administration of tucatintb described herein and/or at
least one anti-HERZ antibody described herein. In some embodiments, the subject exhibits
overall survival of at least three years after administration of tucatinib described herein and/or at
least one anti-HERZ antibody described herein. In some embodiments, the subject exhibits
overall survival of at least four vears after administration of tucatinib described herein and/or at
least one anti-HERZ2 antibody described herein. In some ernbodiments, the subject exhibits
overall survival of at least five years after administration of tucatinib described herein and/or at

least one anti-HERZ antibody described herein.

[¢1311 In one embodiment of the methods or uses or product for uses described herein,
response to treatment with tucatinib described herein and at least one anti-HER2 antibody
described herein is assessed by measuring the duration of response to tucatinib described herein
and at least onc anti-HERZ antibody described herein after administration of tucatinib described
herein and/or anti-HER?2 antibody described herein. In some embodirnents, the duration of

response to tucatinib described herein and at least one anti-HER?2 antibody described herein is at
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least about t month, at least about 2 months, at least about 3 months, at least about 4 months, at

-
!

least abont 5 months, at least about 6 months, at least about 7 months, at least about 8 months, at
least about 9 months, at least about 10 months, at least about 11 months, at least about 12
months, at least about eighteen months, at least about two years, at least about three years, at
least about four vears, or at least about five vears after administration of tucatinib described
herein and/or at least one anti-HER?2 antibody described herein. In some embodiments, the
duration of response to tucatinib described herein and at least one anti-HER?2 antibody described
herein is at least about 6 months after administration of tmcatinib described herein and/or at least
one anti-HER 2 antibody described herein. In some embodirnents, the duration of response to
tucatinib described herein and at least one anti-HERZ2 antibody described herein is at least about
one year after administration of tucatinib described herein and/or at least one anti-HER2
antibody described herein. In some embodiments, the duration of response to tucatinib described
herein and at least one anti-HER2 antibody described herein is at least about two years after
administration of tucatinib described herein and/or at least one anti-HER2 antibody described
herein. In some embodiments, the duration of response to tucatinib described herein and at least
one anti-HER? antibody described herein is at least about three years after administration of
tucatinib described herein and/or at least one anti-HERZ2 antibody described herein. In some
embodiments, the duration of response to tucatinib described herein and at Jeast one anti-HERZ
antibody described herein is at least about four years after administration of tucatinib described
herein and/or at least one anti-HER2 antibody described herein. In some embodiments, the
duration of response to fucatinib described herein and at least one anti-HERZ antibody described
herein is at least about five years after administration of tucatinib described herein and/or at least
one anti-HER2 antibody described herein. In some embodiments, the duration of response to
tucatinib described herein and at least one anti-HERZ antibody described herein is at least 1
month, at least 2 months, at least 3 months, at least 4 months, at least § months, at least 6
months, at least 7 months, at least 8 months, at least 9 months, at least 10 months, at least 11
months, at least 12 months, at least eighteen months, at least two years, at least three years, at
least four vears, or at least five vears after admimstration of tucatinib described herein and/or at
least one anti-HERZ antibody described hercin. In some embodiments, the duration of response
to tacatinib described herein and at least one anti-HER?Z2 antibody described herein is at least 6

mounths after administration of tucatinib described herein and/or at least one anti-HER?Z antibody
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described herein. In some embodiments, the duration of response to tucatinib described herein
and at least one anti-HER2 antibody described herein is at least one vear after admwinistration of
tucatinib described herein and/or at least one anti-HERZ2 antibody described herein. Io some
emboditoents, the duration of response to tucatinib described herein and at least one anti-HER2
antibody described herein is at least two vears after adrministration of tacatinib described herein
and/or at least one anti-HER?2 antibody described herein. In some embodiments, the duration of
response to tucatinib described herein and at least one anti-HERZ antibody described herein is at
least three years after administration of tucatinib described herein and/or at least one anti-HER2
antibody described herein. In some embodiments, the duration of response to tucatinib described
herein and at least one anti-HER?2 antibody described herein is at least four years after
administration of tucatinib described herein and/or at least one anti-HER2 antibody described
herein. In some embodiments, the duration of response to tucatinib described herein and at least
one anti-HERZ antibody described herein is at least five years after administration of tucatinib

described herein and/or at least one anti-HERZ2 antibody described herein.
F. Compositions

[8132] In another aspect, the present invention provides a pharmaceutical composition
comprising tucatintb described herein and a pharmaceutically acceptable carrier. In another
aspect, the present invention provides a pharmaceutical composition comprising at least one anti-
HER?2 antibody described berein and a pharmacentically acceptable carrier. In another aspect, the
present invention provides a pharmaceutical composition comprising tucatinib described herein,
at Jeast one anti-HER2 antibody described herein, and a pharmaceutically acceptable carrier. In
some embodiments, the at least one anti-HER?2 antibody is a member selected from the group
consisting of trastuzamab, pertuzumab, ado-trastuzumab emtansine, margetuximab, and a
combination thereof. In some instances, the at least one anti-HERZ2 antibody is a combination of
trastuzumab and pertuzamab. In some embodiments, the at least one anti-HERZ antibody is

trastuzomab.

{4133} In some embodiments, tucatinib described herein is present at a concentration
between about 0.1 nM and 10 nM {e.g, about 0.1,0.2,0.3,0.4,050.6,0.7, 08,09, 1.0, 15, 2,
25,3,35,4,45,5,5.5,6,6.5,7,7.5,8 85,8, 9.5, or 10 oM). In other embodiments, tucatinib

described herein is present at a concentration between about 10 oM and 100 nM (e.g., about 10,
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15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 63, 70,75, 80, 85, 94, 95, or 100 nM). In some other
emboditoents, tucatinib described herein is present at a concentration between about 100 oM and
1,000 M (e.g., about 100, 130, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800,
850, 900, 950, or 1,000 nM). In yet other embodiments, tucatinib described herein is present at a
concentration at least about 1,000 oM to 10,000 nM (e.g., at least about 1,000, 1,100, 1,200,
1,300, 1,400, 1,500, 1,600, 1,700, 1,800, 1,900, 2,000, 2,100, 2,200, 2,300, 2,400, 2,500, 2,600,
2,700, 2,800, 2,900, 3,000, 3,100, 3,200, 3,300, 3,400, 3,500, 3,600, 3,700, 3,800, 3,900, 4,000,
4,100, 4,200, 4,300, 4,400, 4,500, 4,600, 4,700, 4,800, 4,900, 5,000, 5,100, 5,200, 5,300, 5,400,
5,500, 5,600, 5,700, 5,800, 5,900, 6,000, 6,100, 6,200, 6,300, 6,400, 6,500, 6,600, 6,700, 6,800,
6,900, 7,000, 7,100, 7,200, 7,300, 7,400, 7,500, 7,600, 7,700, 7,800, 7,900, 8,000, §,100, 8,200,
8,300, 8,400, 8,500, §,600, 8,700, 8,800, 8,900, 9,000, 9,100, 9,200, 9,300, 8,400, 9,500, 9,600,
9,700, 9,800, 9,900, 19,000, or more nM).

[(#134] In some embodiments, the at least one anti-HER2 antibody described herein is
present at a concentration between about 0.1 oM and 10 oM {e.g, about 0.1, 0.2, 0.3, 0.4, 0.5
0.6,0.7,08,09,1.0,1.5,2,25,3,35,4,45,5,55,6,65,7,75,8 85,9 95, 0or 10aM). In
other embodiments, the at least one anti-HER?Z antibody described herein is present at a
concentration between about 10 nM and 100 nM {e.g., about 10, 15, 20, 25, 30, 35, 40, 45, 50,
55, 60, 65,70, 75, 80, 85, 90, 95, or 100 aM). In some other embodiments, the at least one anti-
HERZ antibody is present at a concentration between about 100 nM and 1,000 nM (e.g., about
100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 8590, 800, 950, or
1,000 nM). In vet other embodiments, the at least one anti-HER?2 antibody is present at a
concentration of at least about 1,000 nM to 10,000 aM (e.g., at least about 1,000, 1,100, 1,200,
1,300, 1,400, 1,500, 1,600, 1,700, 1,800, 1,900, 2,000, 2,100, 2,200, 2,300, 2,400, 2,500, 2,600,
2,700, 2,800, 2,900, 3,000, 3,100, 3,200, 3,300, 3,400, 3,500, 3,600, 3,700, 3,800, 3,900, 4,000,
4,100, 4,200, 4,300, 4,400, 4,500, 4,600, 4,700, 4,800, 4,900, 5,000, 5,100, 5,200, 5,300, 5,400,
3,500, 5,600, 5,700, 5,800, 5,900, 6,000, 6,100, 6,200, 6,300, 6,400, 6,500, 6,600, 6,700, 6,800,
6,900, 7,000, 7,100, 7,200, 7,300, 7,400, 7,500, 7,600, 7,700, 7,800, 7,900, 8,000, 8,100, 8,200,
8,300, 8,400, 8,500, 8,600, 8,700, 8,800, §,900, 9,000, 9,100, ©,200, 9,300, 9,400, 9,500, 9,600,
9,700, 9,800, 9,800, 10,000, or more nM).
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[6135] In some embodiments, there is a pharmaceutical composition comprising at least one
anti-HERZ antibody described herein, wherein the at least one anti-HERZ2 antibody comprises a
first anti-HERZ antibody and a second anti-HER2 antibody, wherein each of the first anti-HER2
antibody and the second anti-HER?2 antibody are present at a concentration between about 0.1
nM and 10 nM {e.g, about 0.1,0.2,8.3,04,0506,0.7,08,09,1.0,1.5,2,25,3,35,4,45, 5,
5.5,6,6.5,7, 7.5, 8,85, 9 9.5, or 10 aM). In other embodiments, each of the first anti-HER2
antibody and the second anti-HERZ antibody described herein are present at a concentration
between about [0 nM and 100 nM (e.g., about 18, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,
75, 80, 85, 90, 95, or 100 nM). In some other embodiments, each of the first anti-HER2
antibody and the second anti-HERZ antibedy are present at a concentration between about 100
M and 1,000 oM (e.g., about 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700,
750, BOG, 850, 900, 950, or 1,000 nM). In yet other embodiments, each of the first anti-HER2
antibody and the second anti-HERZ antibody are present at a concentration of at least about
1,000 nM 10 10,000 nM (e.g., at least about 1,000, 1,100, 1,200, 1,300, 1,400, 1,500, 1,600,
1,700, 1,800, 1,900, 2,000, 2,100, 2,200, 2,300, 2,400, 2,500, 2,600, 2,700, 2,800, 2,900, 3,000,
3,100, 3,200, 3,300, 3,400, 3,500, 3,600, 3,700, 3,800, 3,900, 4,000, 4,100, 4,200, 4,300, 4,400,
4,500, 4,600, 4,700, 4,800, 4,900, 5,000, 5,100, 5,200, 5,300, 5,400, 5,500, 5,600, 5,700, 5,800,
5,500, 6,000, 6,100, 6,200, 6,300, 6,400, 6,500, 6,600, 6,700, 6,800, 6,900, 7,000, 7,100, 7,200,
7,300, 7,400, 7,500, 7,600, 7,700, 7,800, 7,800, 8,000, 8,100, 8,200, 8,300, 8,400, 8,500, 8,600,
8,700, 8,800, 8,900, 9,000, 9,100, 9,200, 9,300, 9,400, 9,500, 9,600, 9,700, 9,800, 9,900, 10,000,
or more aM). In some embodiments, the pharmaceutical composition is for subcutaneous

administration. In some embodiments, the pharmaceutical composition comprises hvaluronidase.

{(¢136] The pharmaceutical compositions of the present invention may be prepared by any of
the methods well-known in the art of pharmacy. Pharmaceutically acceptable carriers suitable
for use with the present invention inchide any of the standard pharmaceutical carriers, buffers
and excipients, including phosphate-buffered saline solution, water, and emulsions (such as an
oil/water or water/otl emulsion), and various types of wetting agents or adjuvants. Suitable
pharmaceutical carriers and their formulations are described in Remington's Pharmaceutical
Sciences (Mack Puablishing Co., Easton, 19th ed. 1995). Preferred pharmaceutical carriers

depend upon the intended mode of administration of the active agent.
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(61377 The pharmaceutical compositions of the present invention can include a combination
of drags (e.g., tucatimb described herein and at least one anti-HER2 antibody described herein),
or any pharmaceutically acceptable salts thereof, as active ingredients and a pharmaceutically
acceptable carrier or excipient or diluent. A pharmacentical composition may optionally contain

other therapeutic ingredients.

[01338] The compositions {e.g., comprising tucatinib described herein, at least one anti-HER2
antibody described herein, or 2 combination thereof) can be combined as the active ingredients in
intitoate adroixture with a suitable phrmaceutical carrier or excipient according to conventional
pharmaceutical compounding techniques. Any carrier or excipient suitable for the form of
preparation desired for administration is conteruplated for use with the compounds disclosed

herein.

{3139 The pharmaceutical compositions include those suitable for oral, topical, parenteral,
palmonary, nasal, or rectal administration. The most suitable route of administration in any
given case will depend in part on the nature and severity of the cancer condition and also

optionally the HERZ status or stage of the cancer.

{3148] Other pharmaceutical compositions include those suitable for systemic {e.g., enteral
or parenteral) administration. Systemic administration includes oral, rectal, sublingual, or
sublabial administration. Parenteral administration includes, e. g., intravenous, intramuscular,
intra-arteriole, intradermal, subcutaneous, intraperitoneal, intraveuntricular, and intracranial.
Other modes of delivery include, but are not limited to, the use of liposomal formulations,
intravenous infusion, transdermal patches, efc. In particular embodiments, pharmaceutical

compositions of the present invention may be administered intratumoraliy.

{4141} Compositions for pulmonary administration incinde, but are not limited to, dry
powder compositions consisting of the powder of a compound described herein {e.g., tucatinib
described herein, at least one anti-HERZ antibody described herein, or a combination thereof}, or
a salt thereof, and the powder of a suitable carrier or lubricant. The compositions for pulmonary
administration can be inhaled from any suitable dry powder inhaler device known to a person

skilled in the art.

[6142] Compositions for systemic administration include, but are not limited to, dry powder

compositions consisting of the composition as set forth herein (e.g., tucatinib described herein, at

&0
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least one anti-HER? anibody described herein, or a combination thereof) and the powderof a
snitable carrier or excipient. The compositions for systemic administration can be represented

by, but not limited to, tablets, capsules, pills, syrups, solutions, and suspensions.

[0143] In some embodiments, the compositions {e.g., tucatinib described herein, at least one
anti-HER?2 anibody described herein, or a combination thereof) further inchude a pharmaceutical
sarfactant. In other embodiments, the compositions further include a cryoprotectant. In some
erobodiments, the cryoprotectant is selected from the group consisting of ghicose, sucrose,
trehalose, lactose, sodium ghitamate, PVP, HPBCD, CD, glycerol, roaltose, mannitol, and

saccharose.

[0144] Pharmaceutical corapositions or medicaments for use in the present invention can be
formulated by standard techniques using one ot more physiologically acceptable carriers or
excipients. Suitable pharmaceutical carriers are described herein and in Remington: The Science
and Practice of Pharmacy, 21st Ed., University of the Sciences in Philadelphia, Lippencott

Willtams & Wilkins (2005).

[6145] Controlled-release parenteral formulations of the compositions {e.g., tucatinib
described herein, at least one anti-HERZ2 anibody described herein, or a combination thereof) can
be made as implants, oily injections, or as particulate systerws. For a broad overview of delivery
systems see Banga, AJ., Therapeutic Peptides and Proteins: Formulation, Processing, and
Delivery Systems, Technomic Publishing Company, Inc., Lancaster, PA, (1995), which is
ncorporated herein by reference. Particulate systems include microspheres, microparticles,

microcapsules, nanocapsiles, nanospheres, and nanoparticles.

[§146] Polymers can be used for ion-controlled release of compositions of the present
invention. Various degradable and nondegradable polymeric matrices for use in controlled drag
delivery are known in the art (Langer R., Accounts Chem. Res., 26:537-542 (1993)). For
example, the block copolymer, polaxamer 407 exists as a viscous yet mobile liquid at low
temperatures but forms a semisolid gel at body temperature. It has been shown to be an effective
vehicle for formulation and sustained delivery of recombinant interleukin 2 and urease (Johnston
et al., Pharm. Res., 9:425-434 (1992); and Pec et al., J. Parent. Sci. Tech., 44{2):58 65 (1994)).
Alternatively, hydroxyapatite has been used as a microcarrier for controlied release of proteins

(intema et al,, Int. J. Pharm., 112:215-224 (1994)). In yet another aspect, liposomes are used for

]1
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conirolled release as well as drug targeting of the lipid-capsulated drog (Betageri et al,,
LIPOSOME DRUG DELIVERY SYSTEMS, Technomic Publishung Co., Inc., Lancaster, PA
(1993)). Numerous additional systerns for controlled delivery of therapentic proteins are known.
See, e.g., U.5. Pat. No. 5,055,303, 5,188,837, 4,235,871, 4,501,728, 4,837,028 4,957,735 and
5,019,369, 5,055,303; 5,514,670; 5,413,797, 5,268,164; 5,004,697, 4,902,505 5,506,206,

5,271,961, 5,254,342 and 3,534,496, each of which is incorporated herein by reference.

(1471 For oral administration of a combination of tucatinib described herein and/or at least
one anti-HERZ2 anibody described herein, a pharmaceutical composition or a medicament can
take the form of, for example, a tablet or a capsale prepared by conventional means with a
pharmaceuntically acceptable excipient. The present invention provides tablets and gelatin
capsules comprising tucatinib described herein, at least one anti-HERZ anibody described herein,
or a combination thereof, or a dried solid powder of these drugs, together with {(a) diluents or
fillers, e.g., lactose, dextrose, sucrose, mannitol, sorbitol, cellinlose {e.g., ethyl cellulose,
microcrystalline cellulose), glycine, pectin, polyacrylates or calcium hydrogen phosphate,
calcium sulfate, (b) lubricaunts, e.g., silica, talcum, stearic acid, magnesivim or calcium salt,
metallic stearates, colloidal silicon dioxide, hydrogenated vegetable oil, corn starch, sodium
benzoate, sodium acetate or polyethyleneglyeol; for tablets also (¢) binders, e.g., magnesium
aluminum silicate, starch paste, gelatin, tragacanth, methylcellulose, sodium
carboxymethylcellulose, polyvinyipyrrolidone or hydroxypropyl methyicellulose; if desired (d)
disintegrants, ¢.g., starches {¢.g., potato starch or sodium starch), giveolate, agar, alginic acid or
its sodium salt, or effervescent mixtures; (&) wetting agents, e.g., sodium lauryl sulphate, or (f}

absorbents, colorants, flavors and sweeteners.

[¢148] Tablets may be either film coated or enteric coated according to methods known in
the art. Liguid preparations for oral administration can take the form of, for example, solutions,
syrups, or suspensions, or they can be presented as a dry product for constitution with water or
other suitable vehicle before use. Such liquid preparations can be prepared by conventional
means with pharmaceutically acceptable additives, for example, suspending agents, for example,
sorbitol syrup, cellulose derivatives, or hydrogenated edible fats; emulsifying agents, for
example, lecithin or acacia; non-aqueous vehicles, for example, almond oil, oily esters, ethyl

alcohol, or fractionated vegetable oils; and preservatives, for example, methyl or propyl-p-
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hydroxybenzoates or sorbic acid. The preparations can also contain buffer salts, flavoring,
coloring, or sweetening agents as appropriate. If desived, preparations for oral administration can

be suitably formulated to give controlled release of the active compound(s).

[0149] Typical formulations for topical admunistration of tucatinib described herein, at least
one anti-HER 2 anibody described herein, or a combination thereof include creams, ointments,
sprays, lotions, and patches. The pharmaceutical composition can, however, be formulated for
any type of administration, e.g., intradermal, subdermal, intravenouns, intramuscular,
sabcutaneous, intranasal, intracerebral, intratracheal, intraarterial, intraperitoneal, intravesical,
intrapleural, intracoronary ot intraturooral injection, with a syringe or other devices.
Formulation for administration by inhalation {e.g., aerosol), or for oral or rectal administration is

also contemplated.

{31540 Suitable formulations for transdermal application include an effective amount of one
or more compounds described herein, optionally with a carrier. Preferred carriers include
absorbable pharmacologically acceptable solvents to assist passage throngh the skin of the host.
For example, transdermal devices are in the form of a bandage comprising a backing member, 2
reservoir containing the compound optionally with carriers, optionally a rate controlling barrier
to deliver the compound to the skin of the host at a controlied and predetermined rate over a
prolonged period of time, and means to secure the device to the skin. Matrix transdermal

formulations may also be used.

{3isi] The compositions and formulations set forth herein (e.g., tucatinib described herein,
at Jeast one anti-HER2 anibody described herein, or a combination thereof) can be formulated for
parenteral administration by injection, for example by bolus injection or continuous infusion.
Formulations for injection can be presented in unit dosage form, for example, in ampules or in
multi-dose containers, with an added preservative. Injectable compositions are preferably
agueous isotonic solutions or suspensions, and suppositories are preferably prepared from fatty
emulsions or suspensions. The compositions may be sterilized or contain adjuvants, such as
preserving, stabilizing, wetting or emulsifying agents, solution promoters, salts for regulating the
osmotic pressure or buffers. Alternatively, the active ingredient(s) can be in powder form for

constitution with a suitable vehicle, for example, sterile pyrogen-free water, before use. In
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addition, they may also contain other therapeutically valuable substances. The compositions are

prepared according to conventional mixing, granulating ot coating methods, respectively.

(6152} For administration by inhalation, the compositions {e.g., comprising tucatinib
described herein, at least one anti-HER2 anibody described herein, or a combiation thereof) may
be conveniently delivered in the form of an acrosol spray presentation from pressurized packs or
a nebulizer, with the use of a suutable propellant, for example, dichlorodifluoromethane,
richlorofluororsethane, dichlorotetrafluoroethane, carbon dioxide, or other suitable gas. In the
case of a pressurized aerosol, the dosage unit can be deterrnined by providing a valve to deliver a
metered arsount. Capsules and cartridges of, for example, gelatin for use in an inhaler or
nsufflator can be formulated containing a powder mix of the compound(s) and a suitable powder

base, for example, lactose or starch.

[8153] The compositions {e.g., comprising tucatinib described herein, at least one anti-HER2
anibody described herein, or a cornbiation thereof) can also be formulated in rectal compositions,
for example, suppositories or retention enemas, for example, containing conventional

suppository bases, for example, cocoa butter or other glycerides.

[0154] Furthermore, the active ingredient(s) can be formulated as a depot preparation. Such
long-acting formulations can be administered by implantation (for example, subcutaneously or
tramuscularly) or by intramuscular injection. Thus, for example, one or more of the
compounds described herein can be formulated with suitable polymeric or hydrophobic materials
{for example as an emulsion in an acceptable oil} or ion exchange resins, or as sparingly soluble

derivatives, for example, as a sparingly soluble salt.
G. Articles of Manufacture and Kits

[(¢155] In another aspect, the present invention provides an article of manunfacture or kit for
treating or ameliorating the effects of breast cancer in a subject, the article of mamufacture or kit
comprising a pharmaceutical composition of the present invention {e.g., a pharmaceatical
composition comprising tucatinib described herein, at least one anti-HER2 antibody described
herein, or a combination thereof). In some embodiments, the at least one anti-HERZ2 antibody is
trasturumab, pertuzumab, ado-trastuzumab emiansine, margetuximab, or a combination thereof.
In some instances, the at least one anti-HER?Z antibody is a combination of trastuzumab and

pertuzumab. In some embodiments, the at least one anti-HER?2 antibody is trastuzumab.
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(G156 The articles of manufacture or kits are suitable for treating or ameliorating the effects
of cancers, particularly solid tumors that have been determined to express a mutant form of

HER2. In some embodiments, the cancer is an advanced cancer.

[0157] Materials and reagents to carry out the various methods of the present invention can
be provided in articles of mamifacture or kits to facilitate execution of the mwethods. As used
herein, the term “kit” includes a combination of articles that facilitates a process, assay, analysis,

or manipulation. In particular, kits of the present invention find utility in a wide range of

applications including, for example, diagnostics, prognostics, therapy, and the like.

[(1588] Articles of mannfacture or kits can contain chemical reagents as well as other
components. In addition, the articles of mannfacture or Kits of the present invention can include,
without Hroitation, fustructions to the user, apparatus and reagents for administering
combinations of tucatinib described herein and anti-HER?Z antibodies described herein or
pharmaceutical compositions thereof, sample tubes, holders, trays, racks, dishes, plates,
solutions, butfers, or other chernical reagents. In sowe embodiments, the articles of manufacture
or kits contain instructions, apparatus, or reagents for determining the genotype of a gene {e.g.,
KRAS, NRAS, BRAF) or determining the expression of HERZ in a samiple. Articles of
manufactire or kits of the present invention can also be packaged for convenient storage and safe

shipping, for example, iu a box having a lid.

[015%] The invention will be more fully understood by reference to the following examples.
They should not, however, be construed as hmiting the scope of the invention. It is understood
that the examples and embodiments described herein are for Hlustrative purposes only and that
various modifications or changes in light thereof will be suggested to persons skilled in the art
and are to be included within the spirit and purview of this application and scope of the appended

claims.
EXAMPLES

Exaraple 1: A phase H basket study of tucatinib in combination with trastuzumab in
subjects with previously {reated, locally-advanced unresectable or metastatic solid tumors

driven by HERZ2 alterations
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[0168] This multi-cohort, open label, multicenter, international Phase 2 clinical study is
desigoed to assess the activity, safety, and tolerability of tucatinib in combination with
rastuzomab for the treatroent of selected solid tumors with HER?2 alterations. Subjects will be

enrolled into separate cohorts based on tumor histology and HER?2 alteration status.

[¢161] There are 5 tumor specific cohorts with HER2 overexpression/aroplification {cervical
cancer {Cohort 1, uterine cancer [Cohort 2], biliary tract cancer [Cohort 31, urothelial cancer
[Cohott 4], and non-squamons non-small cell lung cancer [NSCLC] [Cohort 5]), 2 furnor specific
cohorts with HER 2 muattations (son-sguarosous NSCLC [Cohort 7] and breast cancer [Cohort 8]),
and 2 cohorts which will enroll all other HER2 amplified/overexpressed solid tamor types
{except breast, gastric or gastroesophageal junction adenocarcinoma {GHEC], and colorectal

cancer {CRCH or HERZ-muutated solid tumor types {Cohorts 6 and 9 respectively).

[8162] If a sufficient number of subjects with a particular tumor type are enrolled in Cohorts
6 or 9, the sponsor may evahiate that tuiroor type in a separate cohort, drawn from optional
Cohorts 10 to 13, If any optional cohort s opened, all subjects enrolled in Cohorts 6 or 9 with the
applicable tumor type will be reassigned to the new tumor-specific cohort; these subjects will be

replaced in Cohorts 6 and 9.

[6163] 1o Stage 1, up to approximately 12 response-evaluable subjects may be enrolied in
each of Cohorts 1 10 5, and 7. If sufficient activity is observed in Stage 1 for a particalar cohort,
up to a total of 30 response-evaluable subjects will be enrolled in the cohort (Stage 2 expansion)
to further characterize the activity and safety of the study regimen in the given disease and HER2
alteration type. Cohorts 6, 8, and 9 will enroll up to 30 response-evaluable subjects without
undergoing the Stage | assessment in 12 subjects. Subjects who are not response-evaluable wiil

be replaced. The following table shows the definition of cohorts:

Definition of cohorts according to disease type and HERZ alterations, and number of

subjects
HER?2 alteration N subjects per cohort
Overexpression/  Mutations
anmplification

Cervical cancer Cohort 1
Uterine cancer Cohort 2
Biliary tract cancer (galibladder cancer and cholangiocarcinoma) Cohort 3
Urothelial cancer Cohort 4
Non-squamous NSCLC Cohort 5 Cobhort 7
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Other solid tumors (except breast cancer, GEC, and CRC) Cohort & 30

Breast cancer Cohort 8 3G

All solid tumors {except breast and non-squamous NSCLCO) Cohort § 30

Opuonal tumor specific Cohorts
Cervical cancer Cohort 10 2 30
Uterine cancer Cohort 11 i2 30
Biliary tract cancer Cobort 121 12 30
Urothelhial cancer Cohort 13 12 30
Additional tumor specific Cobort 14 Cohort 15 12 30

[¢164] Study treatment is composed of tucatinib 300 mg twice daily (BID) by oral
administration (PO) combined with trastuzumab § mg/kg intravenously (IV)on Cycle 1 Day 1
and then & mg/kg every 21 days starting on Cycle Z Day 1. Subjects with hormone receptor { HR)
positive (HR+), HERZ-mutated breast cancer will also receive, in combination with tucatinib and
trastuzumab, fulvestrant 500 mg intramuscular (IM) once every 4 weeks starting from Cycle 1
Day 1, as weli as on Cycle 1 Day 15. A Safety Monitoring Committee (SMC) will be responsible
for monitoring the safety of subjects in the study at regular intervals. Subjects will continue study
treatment untid the occurrence of radiographic or clinical progression, unacceptable toxicity,
withdrawal of consent, death, or study closure. Following treatment discontinuation, disease
progression, further anti-cancer therapy, and survival status will be monitored until withdrawal
of consent, death, or study closure. The study will be closed approximately 3 years after the last
subject is enrolled or when no subjects remain in long-term follow-up, whichever occurs first.

Additionally, the sponsor may terminate the study at any time.
Study Population
[¢165] Inclusion Criteria

Al subjects must meet the following eligibility criteria for enroliment:

1. Histologically or cytologically confirmed diagnosis of locally-advanced unresectable or
metastatic solid tamor, including primary brain tumors

2. Sabjects with disease types other than breast cancer, biliary tract cancer, and non-sguamous
NSCLC: Disease progression on or after the most recent systemic therapy for locally-
advanced unresectable or metastatic disease

3. Subjects with any breast cancer subtype:
a. Must have HERZ-mutated disease which does not display HER2

overexpression/amplification
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b. nmst have completed >1 prior line of treatment (chemotherapy, endocrine therapy, or
targeted therapy) for locally-advanced unresectable or metastatic breast cancer
4. Subjects with biliary tract cancer: must have completed =1 prior line of treatment
{chemotherapy, endocrine therapy, or targeted therapy)

il

Subjects with non-squamouns NMSCLC: has relapsed from or is refractory to standard treatment
or for which no standard treatment is available

6. Drisease demonstrating HERZ2 alterations (overexpression/amplification or HERZ activating
mutations), as determined by local or central testing processed in a Chinical Laboratory
buprovement Amendments {(CLIA)- or International Organization for Standardization
(ISO}-accredited laboratory, according to one of the following:

a. HER2 overexpression/amplification from fresh or archival tumor tissue or bicod utilizing
one of the following tests, 1n subjects with tumor types other than breast cancer, GEC, or
CRE:

i.  HERZ overexpression (3+ irnmunohistochernistry THC) (breast or gastric
algorithms}

1. HERZ2 amplification by in situ hybridization assay (fluorescence in situ
hybridization [FISH] or chromogenic in site hybridization signal ratio 22.0 or
gene copy number >6)

iti.  HERZ amplification in tissue by next generation sequencing (NGS) assay

iv.  HERZ amplification in circulating tumor DNA (ctDNA) by blood-based NGS
assay

b. Known activating HERZ mutations detected 1o fresh or archival tumor tissue or blood by

NGS assay, including:
o Extracelular domain: G309A/H; S310F/Y,; C311R/S; C3348

o Kinase domain: T7331% L755P/S; [7T67M; L7688 DT6UN/Y/H, Y772, AT775, G778;
VTTTLM:, GT778. T798; L8411V, VBA2L NESTS, T862A, LEGOR, HETRY, RR4sC

o Transmembrane/juxtamembrane domain: S653C, I655V; VG39E; G660D; RETE(Q;
V697,

o Other mutations not listed may be eligible with approval by the medical monitor.
7. Have measurable disease per RECIST vi.1 criteria according to investigator assessment
& Beatleast 18 years of age at tiroe of consent, or considered an adult by local regulations
9. Have Eastern Cooperative Oncology Group (ECOG) performance status 8 or |

10. Have a life expectancy of at least 3 months, in the opinion of the investigator
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Have adequate hepatic function as defined by the following:

a. Aspartate aminotransferase {(AST) and alanine aminotransferase (ALT) <3 x upper limit
of normal (IJLN) (<5 x ULN if liver metastases are present)

b. Total bilirubin <1.5 x ULN. Exception: subjects with known history of Gilbert’s
Syndrome and normal divect bilirubin, AST, and ALT are eligible

. Have adequate baseline hematologic parameters as defined by:

a. Absolute neutrophil count (ANC) >1.0 x 109/L

b. Platelet count >100 x 109/L; subjects with stable platelet count from 75 1o 100 x 109/L
may be included with approval from Medical Monitor

c. Hemoglobin 28.0 g/dL; subjects with hemogiobin =8 and <9 g/dL may be inciuded with
approval from the Medical Monitor

d. Insubjects transfused before study entry, transfosion must be > 14 days prior o start of
therapy to establish adeguate hematologic parameters independent from transfusion
sapport

Estimated glomerular filtration rate (GFR) =30 mL/min/1.73 m? using the Modification of
Dhiet in Renal Disease (MDRD) study equation

. International normalized ratio (INR) and activated partial thromboplastin tirae (aPTT) <1.5 X

ULN unless recetving a medication known to alter INR and aPTT

. Left ventricular ejection fraction (LVEF) >50% as assessed by echocardiogram or multiple-

gated acquisition scan (MUGA) documented within <28 days prior to first dose of study
treatment

For subjects of childbearing potential, the following stipulations apply:

a. Must have a negative serum pregnancy test (minimum sensitivity of 23 miU/mb or
equivalent units of beta human chorionic gonadotropin | B-hCG1) result within 7 days
prior to the first dose of study treatroent. A subject with a false positive resalt and
documented verification that the subject is not pregnant is eligible for participation.

b. Must agree not to try to become pregnant during the study and for at least 7 months after
the final dose of any study drug, and, if applicable, for at least 2 years after the final dose
of fulvestrant.

¢. Must agree not to breastfeed or donate ova, starting at tivoe of informed consent and
continuing through at least 7 months after the final dose of any study drug, and, if
applicable, at least 2 vears after the final dose of fulvestrant.

d. I sexually active in a way that could lead o pregnancy, mwust consistently use 2 highly
effective methods of birth control starting at the time of inforroed consent and continuing
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throughout the study and for at least 7 months after the final dose of any study drug, and,
if applicable, for at least 2 years after the final dose of fulvestrant.

{7. For subjects who can father children, the following stipulations apply:

a. Must agree not to donate sperto starting at time of informed consent and continaing
throughout the study period and for at least 7 mounths after the final dose of any study
drug, and, if applicable, for at least 2 years after the final dose of fulvestrant.

b. If sexually active with a person of childbearing potential in a way that could lead to
pregnancy, must consistently use 2 highly effective methods of birth control, starting at
tirne of informed consent and contimuing throughout the study and for at least 7 mounths
after the final dose of any study drug, and, if applicable, for at least 2 vears after the final
dose of fulvestrant.

c. If sexually active with a person who is pregnant or breastfeeding, must consistently use
one of 2 methods of birth control starting at tirne of informed consent and contimiing
throughout the study and for at least 7 mounths after the final dose of any study drug, and,
if applicable, for at least 2 years after the final dose of fulvestrant.

18. Subject must provide signed informed consent that has been approved by an institutional
review board/independent ethics committee (IRB/IEC) prior to initiation of any study-related
tests or procedures that are not part of standard-of-care for the subject’s disease

19. Subject must be willing and able to comply with study procedures

{31661 Exclusion Criteria
1. Subjects with breast cancer, GEC, or CRC whose disease shows HER2
amplification/overexpression.

2. Previous treatroent with HER2-directed therapy; subjects with uterine serous carcinoma may
have received prior trastuzumab

3

Known hypersensitivity to any compounent of the drag formulation of tacatinib or
trastuzumab {drag substance, excipients, murine profeins), or any coroponent of the drog
forroulation of fulvestrant in subjects with HR+ HER2-mutated breast cancer

4. History of exposure to a 360 mg/m? doxorubicin-equivalent cumulative dose of
anthracyclines

5. Treatment with any systemic anti-cancer therapy, radiation therapy, or experimental agent

~3

within <3 weeks of first dose of stady treatment or are currently participating in another

interventional clinical trial.
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Have any toxicity related to prior cancer therapies that has not reselved to < Grade |, with

the following exceptions:

d.

b.

C.

Alopecia

Congestive heart failure (CHF), which roust have been < Grade | in severity at the time
of occurrence, and must have resolved completely

Anemia, which must have resolved to < Grade 2

Have clinically significant cardiopulmonary disease such as:

Veutricular arthythmia requiring therapy
Symptomatic hypertension or uncontrolled hypertension as determined by investigator
Any history of symptomatic CHF

Severe dyspnea at rest (National Cancer Institate Common Terminology Criteria for
Adverse Events [NCI CTCAE] Grade 3 or above) due to complications of advanced
malignancy

Hypoxia requiring supplementary oxygen therapy except when oxygen therapy is needed
only for obstructive sleep apnea

Have known myocardial infarction or unstable angina within 6 months prior {o first dose of

study freatment

Known to be positive for hepatitis B by surface antigen expression. Known to be positive for

hepatitis C infection {positive by polymerase chain reaction). Subjects who have been treated

for hepatitis C infection are permitted if they have documented sustained virologic response
of 12 weeks

Presence of known chronic liver disease

Subjects known to be positive for human immunodeficiency virus (HIV) are excluded if they

meet any of the following criteria:

&

L]

®

®

CDd+ T-cell count of <350 cells/uL
Detectable HIV viral load
History of an opportunistic infection within the past 12 months

On stable antiretroviral therapy for <4 weeks

2. Are pregnant, breastfeeding, or planning a pregnancy from time of informed consent until 7

months after the final dose of any study drug, and, if applicable, for at least 2 years after the

50

final dose of fulvestrant

. Have inability to swallow pills

%
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14. Have used a strong cytochrome P450 (CYP) 2C8 inhibitor within § half-lives of the inhibitor,
or have used a strong CYP3A4 or CYPZCE inducer within 5 days prior to start of treatment

inman
(4

. Have any other medical, social, or psychosocial factors that, in the opinion of the
investigator, could impact safety or compliance with stady procedures

16. History of another malignancy within 2 years prior to screening, with the exception of those
with a negligible risk of metastasis or death (e.g., S-year OS of >00%), such as adequately
treated carcinoma in situ of the cervix, non-melanoma skin carcinoma, localized prostate
cancer, ductal carcinoma in situ, or Stage ] uterine cancer

17, Subjects with known central nervous systern (CNS) lesions must not have any of the
following:
a. Any untreated brain lesions >2.0 cm in size, unless approved by the medical monitor
b. Ongoing use of systemic corticosteroids for control of symptoms of brain lesions at a
total daily dose of >2 mg of dexamethasone {or equivalent). However, subjects on a
chrouic stable dose of <

myg total daily of dexamethasone (or equuvalent) moay be
eligible, following approval by the medical monitor

¢. Any brain lesion thought to require immediate local therapy, including (but not limited
to) a lesion in an anatomic site where increase in size or possible treatment-related edema
may pose risk to subject {e.g., brain stem lesions). Subjects who undergo local treatiuent
for such lesions identified by screening brain magnetic resonance imaging (MRI) may
still be eligible for the study based on criteria described under CNS inclusion criteria b

d. Known or suspected leptomeningeal disease as documented by the investigator

e. Have poorly controlled (> 1/week) generalized or complex partial seizures, or manifest
neurologic progression due to brain lesions notwithstanding CNS-directed therapy

Number of Planned Subjects

[4167] Approxioately 162 to 270 subjects may be enrolled in the study. This is comprised of
up to approximately 12 to 30 subjects in each of Cohorts | to 5 and Cohort 7, and up to
approximately 30 subjects in each of Cohorts 6, 8, and 9. Additional subjects may be enrolled if
any of the optional Cohorts 10 to 15 are opened. Subjects nttially envolled in Cohorts 6 or 9 who

are reassigned to an optional cohort will be replaced.
Investigational Product, Dose, and Mode of Administration
[6168] Subjects will receive combination therapy of the investigational medicinal products

tucatinib and trastezumab. Study treatroent will be given on a 21-day cycle, with tucatimib every
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day and trastuzumab on Day 1. Tucatinib 300 mg will be administered orally (PO) twice daily
(BID) contimuously starting from Cycle | Day | onwards. Trastazumab 8 mg/kg will be
adroinistered IV on Cycle | Day | and then will be administered at 6 rog/fkg every 21 days
starting on Cycle 2 Day 1. However, if trastuzuroab IV was administered within the 4 weeks
prior to treatment initiation, trastuzumab 6 mg/kg IV should be administered on Cycele 1 Day 1.
Falvestrant 300 mg will be administered intramuscular (IM) once every 4 weeks starting from
Cycle 1 Day 1, as well as on Cycle | Day 15. Cycles are defined by trastuzumab administration,
with a new cycle starting whenever the Day | infusion of trastuzumab is administered. If
trastuzamab is discontinued, cycles will be defined as occurring every 21 days from the last Day

1 administration of trastuzumab.

Treatment Schedule

Ageut Dose Route Perind Daily frequency Dosiag Schedule
Tucatinib 300 mg PO All cycles BID BEvery day, froma Cyele 1 Day 1
Trastuzumab 8 mg/kg v Cycle 1 Once ay 1

& mg/kg IV Cycles >1 Onee fay 1
Fuolvestrant 500 mg IM Every 4 weeks Ouce Starting from Cycle 1 Bay ]
(if applicabic} Cycle 1 Once Day 15

Dyration of Treatment

[6169] Study treatment will continue until unacceptable toxicity, occurrence of radiographic
progression or clinical progression, withdrawal of consent, death, or study closure. If a study
drug (tucatinib, trastazuroab, or fulvestrant) is discontinued, study treatment can confinue with

reroaining study drug(s).
Efficacy Assessment

(6170} Disease response will be assessed by the investigator according to RECIST vi.lL
Treatment decisions will be made based upon local assessment of radiologic scans. Radiographic
disease assessmoents will evaluate all known sites of disease, preferably using high quality spiral
contrast computed tomography (CT) (with oral and/or TV contrast), and covering, at a minimum,
the chest, abdomen, and pelvis. Positron emission tomography-CT scans (if high quality CT scan

1s included) and/or MRI scans may also be used as appropriate, as well as additional imaging of
o & =
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any other known sites of disease. In subjects with breast or lung cancer, a contrast MRI scan of
the brain should be performed at screening. Subjects with known or saspected brain lesions
should undergo brain MRIs during treatioent and follow-up according to the same assessroent
schedule as for other disease assessments. I contrast is contraindicated (i.e., in sabjects with
contrast allergy or impaired renal clearance), a non-contrast CT scan of the chest roay be
performed instead, with MR1T scans of the abdomen and pelvis. For each subject, the same
ipaging modality as used at screening/baseline should be used throughout the stady, unless
otherwise clinically indicated. Images will be collected by an independent central review (ICR)
facility for possible future analysis. Disease assessoents will be done at screening/baseline, and

every 6 weeks for first 24 weeks then every 12 weeks, irrespective of dose interruptions.

61711 Responses complete response or partial response (CR or PR) will be confirmed with
repeat scans at least 4 weeks after first documentation of response. The schedule for response
assessments should not be adjusted after the confirmatory scan {e,g,, CR at Week 6, confirmatory
scans at Week 10-12, next assessment due at Week 12). Tumor imaging should also be

performed whenever disease progression is suspected.

{91721 Subjects will be considered evaluable for response if they (1) had a baseline disease
assessment, (2) received study treatment, and (3) had a post-baseline disease assessment or

discontinned treatment due 10 docamented disease progression or clinical progression.

[(¢173] Subjects that discontinue study treatment for reasons other than documented

progressive disease or death will continue to have disease assessments every 6 weeks (=1 week)
until 24 weeks after treatment initiation, then every 12 weeks (1 week), until the occurrence of
documented disease progression per RECIST vi.i, death, withdrawal of consent, lost to follow-

up, or study closure.

[0174] Follow-up for survival and subsequent anti-cancer therapy will occur approximately
every 12 weeks and continue until death, withdrawal of consent, lost to follow-up, or study

closure.
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Pharmacokinetic Assessments

[8175] Blood samiples for PK assessment of trongh tucatinib drug levels will be collected in
all subjects on Day 1 of Cycles 3 to &, prior to administration of tucatinib. On Day 1 of Cycle 3,
PK assessroents of peak levels of tucatinib will be pecformed | to 4 hours after administration of
tucatinib. Plasma concentrations of tucatinib will be determined using validated liquid
chromatography (LC)-mass spectrometry (MSYMS methods. PK parameters will be sammarized
using descriptive statistics.

HER2 Testing For Fligibilitv and Biomarker Assessments

[¢6176] Study eligibility requivements for HER2 overexpressing/aroplified disease and HERZ-
mutated disease are to be met by assays performed pre-study (assessments undertaken prior to

any study-related actives) or in pre-screening, as follows:

L Previously established HER?2 alterations: HERZ eligibility can be demonstrated via
HERZ2 overexpression ot aroplification o an THC/ISH assay of turoor tissue ot HER2
amplification or activating routations in an NGS assay of ctDNA or tumor tissue,

processed locally 1o a CLIA- or IS0 accredited laboratory before enrollment in the stady.

b

Pre-screening for HER2 alterations: if HER2 alterations have not been detected in pre-
study assessroents, HER2 eligibility may alternatively be established during pre-
screening, up to 3 months prior to the Screening visit, via a next generation sequencing

(NGS) assay of ctDNA evaluating the presence of HERZ amplification or routations.

43

Additional samples for exploratory analyses: For exploratory analysis, all subjects will

¢

provide a blood sample for NGS assay of ctDNA and archival tumor tissue or a fresh
numor biopsy, if available, either in pre-screening or at the Screening visit, if pre-
screening did not occar. However, the blood sample does not need to be drawn, if
previously obtained by the spounsor, since the end of prior therapy. The results of this

additional testing will not be used to determine eligibility.

{1771 Archival tumor tissue samples should be the most recent tissne sample available. If an
archival sample is not available, a fresh biopsy will be undertaken at pre-screening or the

Screening visit, if the subject has an available tumor lesion and consents to the biopsy. Subjects
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with no archival tissue and whose tumors are considered not accessible or appropriate for biopsy

are eligible for envollment, following approval by the mwedical monifor.

[6178] Additional biomarker assessments may include an exploratory assessment of HER2
mutations or other rmutations as potential biomarkers of response. Additional exploratory
analyses including but not Hmited to THC and NGS analysis may be performed to interrogate
biomarkers that are associated with fumor growth, survival, and resistance to targeted
therapentics. This assessrnent may enable the correlation of additional biomarkers with treatioent
outcome and may ultimately guide or refine patient selection strategies to better match tacatinib

regitnens with tumor phenotype/genotype in the future.
Safety Assessnient

[6179] Safety assessments will include the surveillance and recording of adverse events
{ARs), including serious adverse events {(SAEs) and adverse events of special interest (AESE),
physical examination findings, vital signs, 12-lead electrocardiograms, concomitant medications,
preguancy testing, and laboratory tests. Assessment of cardiac ejection fraction will be
performed using MUGA scan or echocardiogram. An ongoing, real-time review of sabject safety
and SAEs will be conducted by the sponsor’s Drug Safety Department. The SMC will be
responsible for monitoring the safety of subjects in the study at regular intervals. AE and
iaboratory abnormality severity will be graded using the National Cancer Institute Common

Terminology Criteria for Adverse Events (NCE CTCAR), version 5.
Statistical Methods

[G18¢] Safety and efficacy will be assessed using descriptive statistics, inclading the number
of observations, mean, median, standard deviation, minimum and maximum for continoous
variables, and the number and percentages {of non-missing) per category for categorical
variables. Confirmed objective response rate (ORR) per investigator is defined as the proportion
of subjects with confirmed CR or PR, per RECIST vi.1. The 2-sided 90% exact confidence

interval (CI) using Clopper-Pearson method will be calculated for the response rates.

[G181] The primary analysis of the study will be performed when 30 response-evaluable
subjects in each cohort have been followed for at least 12 weeks or have documented disease

progression. The primary efficacy endpoint of confirmed ORR per RECIST vi.1 will be
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estimated for each cohort based on the response-evaluable set, comprising all subjects who
received any arnount of study treatroent who are considered evaluable for vesponse. The 90%
exact Cls using the Clopper-Pearson method will be provided. The confirmed ORR may also be

sumunarized combining cohorts with same disease type.

[(182] Toterim funility analyses will he performed separately for Cohorts 1 1o 5 and 7 after
approximately 12 subjects of a given cohort (Stage 1) have been treated and had at least two

response assessroents post-baseline or had disease progression.

{3183] The Bayesian predictive probability approach will be used to determine the futihity
criteria. At the time of each interim analysis, the predictive probability of success (PPoS) will be
calculated. A PPoS <20% indicates that it is unlikely the ORR will be better than the response
rate of carrent standard of care at the end of the stady given the interim result. Based on activity
and safety data, together with the PPoS, a cohort may be stopped early by the spousor. Cohorts
that successfully pass the interim analysis for futility ray, at the sponsor’s decision, confinge to
enroll up to an additional 1§ response-evaluable subjects, totaling up to 30 response-evaluable
subjects for each tamor cohort. A cohort may be expanded to Stage 2 earlier if the futility rule is
cleared before 12 subjects, in other words, if the minimal required responses are observed in

fewer than 12 subjects.

[0184] Safety measurements will be sumimarized by descriptive statistics based on the safety
analysis set. The safety analysis set will include all subjects who received any amount of study
treatment.

[G185] For those cohorts that are expanded to Stage 2, a total of 30 subjects (combining two

stages) will be treated in each cohort. For a sample size of 30 subjects, assuming confirmed ORR

is between 1% and 30%, the 2-sided 90% exact Cls are summarized below:

Confirmied ORR 90% Exact CI (N=30)
10% (3%, 24%)
20% (9%, 367
30% {17%, 47%)

Tnvestigational Products
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[0186] Tucatinib drug product is supplied as both a coated yellow oval-shaped tablet in a

150 myg dosage strength and a coated vellow round convex tablet in a 30 rog dosage strength. The
tablets are manufactured from a drug product intermediate amorphous dispersion of icatinib in
polyvinylpyrrohidone-vinyl acetate copolymer, which is then combined with the pharmaceutical
excipients (microcrystalline cellnlose, sodinm chloride, potassivm chioride, sodium bicarbonate,

silicon dioxide, crospovidone, and magnesium stearate), and coropressed into tablets.

[G187] Trastuzuroab is a humanized immunoglobulin G (IgG1) kappa monoclonal antibody
which binds to the extracellular domain of HER2; it mediates antibody-dependent cellnlar
cytotoxicity by inhibiting proliferation of cells which over express the HERZ protein.
Trasterumab is indicated for adjuvant treatment of HER2-gverexpressing node positive or node
negative breast cancer, in combivation with paclitaxel for first-line treatment of
HER2-overexpressing mBC, as a single agent for treatment of HERZ2-overexpressing breast
cancer in patients who have received one or more chemotherapy regimens for metastatic disease,
and in combination with cisplatin and capecitabine or 5-fluorouraci], for the treatment of paticnts
with HER 2-overexpressing metastatic GEC who have not received prior treatment for metastatic

disease.

[6188] Single-dose vial {150 mg/vial} as a Iyophilized sterile powder for reconstitution is
commercially available and should be prepared and admuinistered per instructions in the
rrastuzumab package insert for administration instructions. Trastuzumab will be administered IV

under the direction of the investigator.

[G189] Fulvestrant is an ER antagounist approved for use in treatment of HR+ mBC in

postmenopausal women with disease progression following antiestrogen therapy.

{6196 Administration of fulvestrant will be reguired in patients with HR+ HERZ-mutant

breast cancer.
Dose Modifications
Tucatinib

[6191] Up to 3 dose reductions of tucatinib are allowed. Subjects who would require a dose

reduction to below 150 mg BID should discontimue treatment with tucatinib. Dose reductions of
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larger intervals than those described in may be made at the discretion of the investigator, with

approval by the medical monitor.

Tucatinib- Recommended dose reduction schedule for adverse events

Dose Reduction Schedule Tucatinib Dose Level
Starting dose 300 mg PO BID

1st dose reduction 250 mg PO BID

2ed dose reduction 200 yeg PO BID

3rd dose reduction 150 mg PO BID
Reguitement for further dose reduction Discontinue tucatinib

*Dose reductions of greater wtervals than those recommended in this table (Le., more than 50 mg per dose
reduction) may be made if considered clinically appropriate by the investigator and approved by the medical

monitor. However, tucatinib raay not be dose reduced below 130 mg BID.
Trastuzumab

{4192} In the event of Grade >3 trastuzumab-related AEs, hold trastuzumab until the AE has
resolved to Grade <1 or pretreatment levels. Resume trastuzumab at the same dose; the
trastuzuimab dose may pot be reduced. ¥ the Day | dosing of trastuzumab is delayed by > 1 week,
the 1V loading dose of 8 mg/kg should be given per approved dosing instructions. If dosing of
trastuzuimnab is held for >3 weeks, medical monitor approval is required before restarting

trastuzumab.
Fulvestrant

(6193 For subjects who develop moderate hepatic impairment (Child-Pugh class B) on
study, a discussion with the medical monitor is required. If the subject is approved by the
medical monitor to continue on study, a dose reduction to fulvestrant 250 mg is required.
Objectives

{194} This study will evaluate the efficacy, safety, and pharmacokinetics (PK) of tucatinib
in combination with trastuzumab in subjects with solid tumors displaying HER2 alterations.
Specific objectives and corresponding endpoints for the study are summarized below:

{Obiectives and Corresponding Endpoints

Primary Objective [ Cowesponding Bndpotats:
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To evalnate the amtitomor activity of Primary endpoint:

trcatinib given in combination with Confirmed objective response rate (ORR; confirmed complete
trastozumab in subjects with previcusly response [CR] or partial response [PR]) according to Response
reated, locally-advanced unresectable or Bvahration Criteria in Solid Tumors (RECIST) vi.1 per

metastatic HER2 overexpressing/amplified |investigator assessment

or mistated solid tumors

Secondary endpoints:

e Digease confrol rate (DR confivmed CR or PR, or siable
disease) per vesitigator assessment

*  Duration of response {(DOR; confirmed CR or PR} per
nvestigator assessment

e Progression-free survival (PFS) per investigator assessment

e Querall survival (O8)

Secondary Objective Cotresponding Endpoints
To evalvate the safety and twlewability of = Type, incidence, severity, seriousness, and relatedness of
tmcatinib given in combination with adverse events (AEs)
trastuzumab with or without fulvesirant e Type, incidence, and severity of laboratory abnorpalities

¢  Frequency of treatment interraptions, dose reductions, and
treatment discontinuations due to AEs

e  Other relevant safety variables including ABs of special
interest {AESTs)

Exploratory Objectives Corresponding Endpoiots

®  Toevaluate the pharmacokinetics (PK) [¢  Plasma concentrations of tacatinib
of mreatinib

s Toexplore any correlations between +  Porential biomarkers of response, resistance, of foxicity may
tissue and blood-based biomarkers and be evaluated in blood and/or tumor tissue

clinical outconies
s  To evaluate patient-reported outcomes  {¢  Change from baseline in heaith-related guality of life

{(PROs) (HEQoL}, as assessed by the European Quality of Life 5-
Dimension 5-Level (EQ-5D-51)

Discontinuation of Study Treatment
[46195] A subject’s study treatroent may be discontinued for any of the following reasons:
® Progressive disease
e AR
e Pregoancy ot begins breastfeeding while on study
¢ Investigator decision, due to clinical progression
e Investigator decision, other

¢ Subject decision, non-AE
Note: Ensure that subjects who decide to stop treatment because of an AE are not

included in this rationale.
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& Study termination by sponsor
®  Other, non-AE

[4196] It a study drug (tacatindb, trastuzumab, or fulvestrant) is discontinued, study treatroent
can continue with remaining study drag(s). Subjects who discontinue study treatment for reasons
other than docurnented progressive disease or death will continue to have disease assessroents
every 6 weeks (&1 week) until 24 weeks after treatment initiation, then every 12 weeks (£1
week), until the occurrence of disease progression per RECIST vi.1, death, withdrawal of
consent, lost to follow-up, or study closure.
(61971 Follow-up for survival and subsequent anti-cancer therapy will occur approximately
every 12 weeks and continue until death, withdrawal of consent, lost to follow-up, or study
closure.
{3198] Every effort should be made to confirm disease progression (per RECIST 1.1)
whenever possible. However, in instances where patients appear to have progressive symptoms
for whom it is not possible or feasible to undergo radiologic assessiuent, investigators may
remuove the patient from study treatment due to "physician decision due to clinical progression.”
Use of this reason for removing such patients from study treatment should be restricted to those
cases in which it is not clinically appropriate for the patient to undergo further radiologic
assessment and where there is clinical confidence for cancer progression in the absence of
radiographic confirmation. Special consideration should be given to ensure that other possible
reasons, particuiarly AEs, are not a more accurate description of the reason for study drug
discontinuation in these cases.
Subject Withdrawal from Study
[6199] Any subject may be discontinued from the study for any of the following reasons:

¢ Subject withdrawal of consent

¢  Study termination by sponsor

& Lost to follow-up

e Death

& (ther
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Example 2: Treatment with fucatinib increases overall and plasma membrane-bound

HER?2 levels

{02661 This study demonstrated the effect of either 30 nM or 100 nM tucatinib on total
HER?2 protein levels or plasma membrane-bound HER2 protein levels in four different HER2-
amplified breast cancer cell Hines (BT-474, SK-BR-3, HCC-1419, and UACC-893) after
treatment with fucatinib at either dose for the daration of 24 hours and 48 hours. Protein lysates
were generated from cells harvested at each tirne point. HERZ total protein levels were
determined by western blot analysis asing a WES system, and normalized against GAPDH levels
as a loading conirol. As shown in FIG. 1A-1D, in all four cell lines tested, HER?Z total protein
levels increased after treatrent with tucatinib relative to untreated cell lines. Total HERZ2 protein
levels are shown as a percentage of the total HERZ2 protein levels of untreated cells. Plasma
membrane-bound levels of HER2 were determined by guantitative FACS (qFACS) analysis after
exclusion of dead cells. As shown in FIG. 1E-1H, treatment with either 30 aM or 100 nM
increased plasma-membrane-bound HERZ protein levels in all four cell Hines relative to untreated
cell lines. Plasma membrane-bound HER?2 protein levels are shown as a percentage of the

plasma membrane-bound HERZ protein levels of untreated cells.

Example 3 Treatment with tucatinib increased dwell time of HERZ at the cell surface and

was followed by rapid internalization and lysosomal processing

[6261] To probe the dynamics of HERZ2 at the cell surface upon binding to antibody
therapeutics in the presence or absence of tacatinib (100nM), SK-BR-3 cells were incubated with
fluorescently-labeled trastuzomab (Trastuzumab-AF488) to mark HER2 at the cell surface.
Excess antibody was washed out. Cells were imaged at time points spanning 72 hours to observe
internalization of surface-bound antibody. FIG. 2A shows a schematic of a HERZ2 interpalization
assay using Trastuzumab-AF488. FIG. 2B shows the results of a HER?2 internalization assay
using Trastuzumab-AF488. Concurrent experiments were conducted with trasturumab labeled
with QF {Trastuzumab-QF) in the presence of chloroquine, a quenched fluorophore which
fluoresces upon lysosomal processing and can serve as a proxy for antibody catabolism. FIG. 2C

shows a schematic of a HERZ internalization assay using Trastuzumab-QF. FIG. 2D shows the
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results of a HER?2 internalization assay using Trastuzumab-QF. These experiments demonstrate
that treatment with tucatimb increased dwell time of HERZ at the cell surface (FIG. 2B) and was

followed by rapid internalization and lysosomal processing (FIG. 2D).

[0202] Without wishing to be bound by any theory, the 1ncrease in overall and cell-
membrane localized HERZ levels in response to tucatinib as shown in Example 2 and the initial
ncrease in dwell tiroe of HERZ at the cell surface in response to tacatinib as shown in the carrent
example may provide a mechanistic rationale for why the co-adrmnistration of tucatinib with an
anti-HERZ2 antibody can have synergistic effects. The administration of tecatinib may mediate

increased receptor binding of anti-HER2 antibody therapentics.

Example 4: A randomized, double-blind, phase 3 study of tucatinib or placebo in
combination with trastuzumab and pertuzumab as maintenance therapy for metastatic

HER2+ breast cancer

{32631 Described here 1s a randomized, double-blind, placebo-controlled, international,
multicenter, phase 3 study designed to evaluate the efficacy and safety of tucatinib in
cornbination with trastuzumab and pertazumab as maintenance therapy in subjects with
advanced HER2+ breast cancer, inclading subjects who have had prior treatment with a taxane,
trastuzumab, and pertuzumab. Subjects will be randomized in a [:1 ratio to receive 21-day cycles
of either tucatinib in combination with trastuzomab and pertuzumab or placebo in combination
with trastuzumab and pertuzumab. Rasdomization will be stratified by diagnosis {de novo versus
recurrent), hormone receptor status {positive versus negative), and presence or history of brain

metastases (Yes versus nok.

{92641 The study will evaluate the efficacy, safety, and pharmacokinetics (PK) of tucatinib in
combination with trastuzinmab and pertazumab as maintenance therapy in subjects with
advanced HERZ2+ breast cancer. Specific objectives and corresponding endpoints for the study

are summarized in the table, below.

Primary Objective Corresponding Primary Endpoint

» Compare PFS by investigator per Response ¢ PES, defined as the tine from randomization to
Evaluation € ta i Sclid Toraors inves

w-assessed documented disease

(RECIST) vi.1 between ireatment rogression per RECIST vi.1, or death from any
arpis cause, whichever occurs first
Key Secondary Objective Corresponding Key Secopdary Endpoint
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#  Compare 05 between treatinent arms

efined as the thme from randormization to death
from any cause

¢« (3§, d

Other Secondary Ohjectives

Corresponding Secondary Endpoints

® Evaluate PFS by blinded independent central
review {BICR) per RECIST vi.1

& Assess the change in health-related guality
of life (HRQoL)

e FEvaluate PFS in the brain

&

Evaluate the safety and tolerability of
tacatinib in combination with
trastuzumab and pertuzumal

e Hvaluate the PK of tucatinib

s PFES, defined as the time from randomization to
documented disease progression {as determined
by BICR per RECIST vi. 1), or death from any
cause, whichever ocours first

& Time to detecoration of HRQoL, defined as time
1G-point decrease in the global health status/Qol
scale of the European Organization for Research
and Treatment of Cancer (EORTC) quality of
life questionnaire (QLGQ-C30)

s  (NS-PFS, defined as the tirne from randomization to
investigator-assessed discase progression in
brain {RECIST v1.1}, or death from any cause,
whichever oceurs first

s AFEs

¢ (lipical laboratory assessments

¢ [Incidence of dose holding, dose reductions, and
discontinuations of tucatinib

¢ Incidence of dose holding and discontinuations of
rastuzumab

¢ [Incidence of dose holding and discontinuations of
pertuzimab

¢ Plasma concentrations of tucatinib

Fxploratory Objectives

Corresponding Exploratory Endpoinis

& Hxplore correlations between tissue/cell free
circudating twmor (cODBNA biomarkers
and clinical outcomes

¢ Hvaluate health wiilities

s Potential biomarkers of response and/or resistance,
from tumor samples and cell free ctINA

¢ HRQoL utilities as assessed with the European Quality
of Life 5 Dumension 3 Level (EQ-5D-5L)
instrument

¢ Change from baseline in global health status/Qol. and
physical functional scales of the EORTC
QLQO-C30

[6285] Subjects will be randomized in a 1:1 ratio to receive 21-day cycles of treatment in 1

of the following 2 treatment groups: (1) Control arm: Placebo given PO BID plus trastuzumab

and pertuzumab every 21 days; (2) Experimental arm: Tucatinib 300 mg PO BID plus

trastuzomab and pertuzumab every 21 days.

[8206] Trastuzumab and perturumab will be administered as follows: trastuzumab will be

given intravenously (IV) at a dose of 6 mg/kg or subcutaneously (SC) at a fixed dose of 600 mg,
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once every 21 days AND pertuzumab will be given IV at 420 mg every 21 days. In the
alternative, a fixed dose combination of 600 mg pertuzurnab, 600 mg trastuzumab, and 20,000
units hyaluronidase will be given SC, once every 21 days, n Tieu of trastuzomab and pertuzumab
individnally. For IV trastuzumab, if dosing of trastuzumab has been held for >4 weeks, an IV
loading dose of 8 mg/kg will be given. For IV pertuzurnab, if dosing of pertuzuroab has been

held for at least 6 weeks, an IV loading dose of 840 mg will be given.

[0207] Tucatinib or placebo will be dispensed to subjects in a double-blinded manuer. Cycles
will be planned to be 21 days in length, with dispensation of tucatinib or placebo planned for
Day 1 of cach cycle. Study treatinent will contimue until unacceptable toxicity, disease
progression {(ideally verified radiologically per RECIST vi.1), withdrawal of consent, or study
closure. No crossover from placebo to tncatinib will be allowed. Tucatinib and placebo will be
administered by PO route; 300 myg will be administered PO BID from Cycle |, Day 1 onwards.
Tucatinib or placebo will be taken once in the morning and once in the evening (PO BID), with
approximately € to 12 hours between doses in the same calendar day. Dose modifications of
mcatinib or placebo may be prescribed. Up to 3 dose reductions of tucatinib or placebo are
allowed, but dose reductions to below 150 mg BID are not allowed. Subjects who, in the opinion
of the investigator, would reguire a dose reduction to less than 150 wg BID, or who would
require a potential fourth dose reduction of tucatinib, should discontinue. The recommended dose
reductions are 250 mg PO BID, 200 mg PO BID, and finally 150 mg PO BID. If a scheduled
dose is missed, and less than 6 hours have passed since the scheduled dosing time, subjects will
be recommended to immediately take the dose. If more than 6 hours have passed, subjects wiil
be recommended to skip the dose and wait for the next regularly-scheduled dose. Tucatinib or

placebo may be taken with or without food.

[68288] Dose reductions of tucatinib or placebo will be allowed. Dose holding or
discontinuation of tucatinib or placebo, trastuzumab, and/or pertuzumab will also be allowed as
needed for subject safety. In the absence of progression, subjects who discontinue trastuzumab
and pertuzumab due to drug related toxicity may continue receiving tucatinib/placebo alone, and
subjects who discontinue tucatinib/placebo may continue to receive trastuzumab and
pertuzumab. i a subject discontinues trastuzumab or pertuzumab, they are required to

discontinue both. Safety will be monitored in an ongoing, blinded basis throughout the study.
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[0269] Disease response per RECIST v1.1 will be assessed. Treatment decisions will be
made based upon local radiologic assessment. Response assessments for each sabject will
continue until disease progression per RECIST vi.1 has been documented, or end of treatroent
{(EOT), whichever is later. Survival and other follow up assessments will continue unti] study

closure or withdrawal of consent.

[0218] Blood samples for PK assessment of trongh tucatinib drug levels will be collected in
all sabjects on Day 1 of Cyeles 2 to 6, prior to administration of tucatinib. On Day 1 of Cycle 3,
blood samples will also be collected post dose for PK assessments of peak levels of tucatinib 1 to
4 hours after admdnistration of tmeatinib. Plasma concentrations of tacatinib will be determined
using vahidated higuid chromatography (LC) mass spectrometry {MS)/MS methods. PK
parameters will be summarized using descriptive statistics. Health-related QolL. will be assessed
at protocol-specified time points nsing standardized assessmwent tools including the EQ 5D 5L

instrument and the EORTC QLG C30.

(8211] The stady population will comprise subjects who must meet all of the enrolment

criteria to be ehigible. The inchusion criteria are:

{. Have centrally confirmed HERZ2+ breast carcinoma per 2018 American Society of Clinical
Oncologists (ASCO)-College of American Pathologists (CAP) guidelines.

a.  Tissue blocks or slides must be submitted and confirmed as HER2+ by a
sponsor-designated central laboratory prior to randomization.

2. Have anresectable locally advanced or metastatic (hereafter referred to as “advanced”)
disease; if recurrent {(after [neoladjuvant therapy), there must be a minimom 6-month
treatment-free interval from any trastuzumab or pertuzumab received in the early breast
cancer setting to the diagnosis of advanced HERZ2+ disease. Prior standard of care therapy
for early breast cancer is permitted (eg, prior T-DM1}; however, Exclusion Criterion |
should be noted.

3. Have received 4-8 cycles (21-day cycles) of previous treatment with trastuzumab,
pertuzumab, and taxane as first-line therapy for advanced HER2+ breast cancer with no
evidence of disease progression (per investigator judgement)

a.  Subjects receiving <6 cycles (ie, 4-5 cycles) of taxane are only eligible if the taxane
was stopped early due to intolerable toxicity (eg, documented neuropathy impacting
function).

b.  Subjects are permitted to receive trastuzumab and pertuzomab for 1 additional cycle
{after completion of chemotherapy) during screening to allow completion of
screening procedures. Study treatment should begin within & weeks (:+ 3 days) from
the start of the last cycle of trastuzamab, pertuzumab, and chemotherapy.
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Subjects newly found to have asymptomatic brain metastasis during screening and
treated with local CNS-directed therapy are permitted to receive trastuzumab and
pertuzamab for up to 2 additional cycles (after completion of chemotherapy) to allow
for the mandatory washout period (see Inclusion Criterion 15 and Exchusion
Criterion 14). Study treatment should begin within 9 weeks (% 3 days) from the start
of the last cycle of trastuzumab, pertuzumab, and chemotherapy.

Known hormone receptor status {per iccal guidelines; may be hormone receptor positive
[HR+] or negative [HR-])

Be at least 18 years of age, and legally an adult at time of consent

o

Have Eastern Cooperative Oncology Group Performance Status (BECOG PS)of Qor |

Have adequate hepatic function as defined by the following:

a.  Total bilirubin <1.5 X upper lirsit of normal (ULN), except for subjects with known
Gilbert’s disease who may enroll if the conjugated bilirubin is <1.5 X ULN

b, Transaminases (AST/serum glutamic oxaloacetic transaminase [SGOT] and
ALT/seram glutamic pyruvic transaminase [SGPT} <3 X ULN (<5 X ULN if liver
metastases are present)

Have adequate baseline hematologic parameters as defined by:

Absolute neutrophil count (ANC) >1 x 10%/uL

Platelet count >100 x 10%uL

Hemoglobin >9 g/dL

In subjects receiving any transfusion before study entry, the above hematologic

parameters must be met in absence of any transfusion for >14 days prior.

e.  Insubjects receiving growth factors before study entry, the above hematologic
pararpeters must be met in absence of relevant growth factor use for =14 days prior.

Have a serum or plasma creatinine <1.5 X institutional ULN.

oo T p

Have left ventricular ejection fraction (LVEF} >50% as assessed by echocardiogram

{ECHO) or nuultiple-gated acquisition scan (MUGA) documented within 4 weeks prior to

first dose of study treatment.

For subjects of childbearing potential, the following stipulations apply:

a.  Must have a negative serumm or urine pregnancy test (minimum sensitivity of
25 mIU/mL or equivalent units of beta human chorionic gonadotropin [B-hCG]) result
within 7 days prior to the first dose of study treatment. A subject with a false positive
result and documented verification that the subject is not pregoant is eligible for
participation.

b.  Must agree not to try to become pregnant during the study and for at least 7 months
after the final dose of study drug

c.  Must agree not to breastfeed or donate ova, starting at time of informed consent and
continuing through at least 7 months after the final dose of study ding

d.  If sexually active in a way that could lead to pregnancy, must consistently use
2 highly effective methods of birth control, starting at the tirae of informed consent
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and continuing throughout the study and for at least 7 months after the final dose of
study drug
12, For male subjects, the following stipulations apply:

a.  Must agree not to donate sperm starting at the time of informed consent and
continuing throughout the study period and for at least 7 months after the final dose
of study drug

b. I able to father children and sexually active with a person of childbearing potential in
a way that could lead to pregnancy, must consistently use 2 highly effective methods
of birth control, starting at time of informed consent and continuing throughout the
study and for at least 7 months after the final dose of study drug

¢.  Male subjects who are sexually active with a person who is pregnant or breastfeeding,
must consistently use a male condoin, starting at time of informed consent and
continuing throughout the study and for at least 7 months after the final dose of study
drug

13, Provide signed inforroed consent per a consent docament that bas been approved by an
institutional review board or independent ethics committee {(IRB/AEC) prior to initiation of
any study-related tests or procedures that are not part of standard-of-care for the subject’s
disease

14.  Be willing and able to comply with study procedures

15. NS inclusion — Based on screening contrast brain magnetic resonance imaging (MR1),
sithjects may have any of the following:

a. No evidence of brain metastases

b.  Untreated brain metastases which are asyraptomatic and, if identified on prior brain
imaging, without evidence of progression since starting first-line induction therapy
with trastuzomab, pertuzumab, and taxane

¢.  Previously treated brain metastases which are asymptomatic
i. Brain metastases previously treated with local therapy must not have progressed

since treatment
a. Time sivce whole brain radiation therapy (WBRT) is > 14 days prior to first
dose of study treatment, time since stereotactic radiosurgery (SRS) is 27 days
prior to first dose of study treatment, or time since surgical resection
is >28& days prior to first dose of study treatment
ii. Relevant records of any CNS treatment must be available to allow for
classification of target and non-target lesions:

{2121 The exclusion criterta inchude:
1. Have previously been treated with any anti-HER2 and/or anti-epidermal growth factor

receptor (EGFR) tyrosine kinase inhibitor including pyrotinib, lapatinib, fucatinib,
neratinib, and afatinib (except neratinib if given in extended adjuvant setting and at least
12 months have elapsed from the last neratinib dose to the start of study drug) or are
currently participating in another interventional clinical trial

2. Unable for any reason to undergo contrast MR1 of the brain
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History of allergic reactions to trastuzumab, pertuzumab, or compounds chemically or

biologically similar to tucatinib, except for Grade 1 or 2 infusion-related reactions (IRRs)

to trastuzumab that were successfully managed, known allergy to one of the excipients in

the stady drugs, or hypersensitivity to murine proteins

Are positive for Hepatitis B by surface antigen expression, positive for Hepatitis C

infection, or the presence of known chronic liver disease. Subjects who have been treated

for Hepatitis C infection are permitted if they have documented sustained virologic

response of at least 12 weeks. The latest local guidelines should be followed regarding the

testing of Hepatitis B DNA levels by polymerase chain reaction (PCR). Subjects with

Hepatitis B DNA levels by PCR that require nucleoside analogue or other therapies are not

cligible for the trial.

Subjects known to be positive for human immunodeficiency virus (HIV) are excluded if

they meet any of the following critenia:

a. D4+ T-cell count of <350 cells/uL

b. Detectable HIV viral load

¢.  History of an opportunistic infection within the past 12 months

d.  On stable antiretroviral therapy for <4 weeks

Are pregunant, breastfeeding, or planning a pregnancy from time of informed consent until

7 months after the final dose of stedy drug

Have inability to swallow pills or have significant (1 disease or surgery which would

preciude the adequate oral absorption of medications

Have used a strong CYP2{8 inhibitor within 5 half-lives of the inhibitor, or have used a

strong CYP3A4 or CYP2CE inducer within 5 days prior to first dose of study treatment.

Have current conditions of symptomatic congestive heart failure, unstable angina pectoris,

uncontrolled hypertension, or cardiac arrhythmia or history of myocardial infarction within

6 months prior to randomization

Have any other medical, social, or psychosocial factors that, in the opinion of the

investigator, could iropact safety or compliance with study procedures

Have evidence within 2 years of the start of study treatmeunt of another malignancy that

required systemic treatment

Have ongoing > Grade 2 toxicity from first-line induction therapy (ie, trastuzumab,

pertuzomab, and taxane)} with the exceptions of alopecia, neuropathy, and nail toxicity

Have ongoing > Grade 2 diarrhea

CNS Exclusion — Based on screening brain MR and clinical assessment, subjects must

not have any of the following:

a.  Symptomatic brain metastasis

b.  Progression of brain metastases since starting fivat-line trastozumab, pertiizumab, and
taxane

¢.  Ongoing use of systemic corticosteroids at a total daily dose of >2 mg of
dexamethasone {or equivalent). For subjects requiring systemic steroids for control of
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comorbidities (eg, asthma or autoimmune diseases), daily dose must not exceed 2 mg
dexamethasone {(or equivalent).

d.  Any untreated brain lesion in an anatomic site which may pose risk to subject (eg,
brain stemn lesions). Subjects who successfully undergo local treatroent for such
lesions may be permitied o rescreen, if otherwise eligible, after discussion with, and
approval by, the medical monitor.

e.  Known or suspected leptomeningeal disease {(LMD) as documented by the
investigator

£, Poorly controlled (> 1/week) seizures, or other persistent neurologic symptoros
despite UNS-directed therapy for brain metastasis

(62131 A subject’s study treatroent may be discontinued for any of the following reasons;

e Progressive disease (CNS-only progressive disease is allowad)
e Adverse event (AE)

®  Pregnancy

e Investigator decision, non-AE

& Subject decision, non-AE

# Study termination by sponsor

e (Other, non-AE

In the absence of progression:

e subjects who discontinue trastuzumab and pertuzumab due to drug-related toxicity may
continue receiving tucatinib/placebo alone.
# subjects who discontinue tucatinib/placebo may continue to receive trastuzumab and

pertuzumab.
® if a subject discontinues trastuzemab or pertuzumab, they are required to discontinue
both.
[0214] Blood samples for PK assessment of trough tucatinib drug levels will be collected in

all subjects on Day 1 of Cycles 2 to 6 (prior to administration of tucatinib) and at EOT. On Day |

of cycle 3, PK assessments of peak levels of tucatinib will be performed 1 to 4 hours after

adounistration of tucatinib. Plasma concentrations of tucatinib will be determined using validated

LC-MS/MS methods.

{2157 Relationships of biomarker parameters {e.g., baseline values, absolute and relative
changes from baseline) to efficacy, safety and P pararoeters may be explored in peripheral
blood and tumor tssue. Bxploratory, predictive, and prognostic bioroarkers associated with
response and/or resistance observations may be monitored before and after treatment with

tucatinib. Correlative studies may be conducted to gain a better understanding of target-response

1o



WO 2022/067347 PCT/US2021/071606

relationship, predictive/prognostic biomarkers, MOA, resistance mechanisms, and

pharmacodynamics.

(G216} Subjects will have HER2 status determined by immunohistochemistry (THC) and
fluorescence in situ hybridization (FISH) in samples prior to enrolbment. Biomarker assessroents
may include an exploratory assessment of mutations as potential biomarkers of response.
Additional analyses including but not Hmited to THC or next generation sequencing (NGS) may
be performed to interrogate biomarkers that are associated with tamor growth, survival, and
resistance to targeted therapeotics. This assessment may enable the correlation of additional
hiomarkers with treatment ouicome and may ultimately guide or refine subject selection

strategies 1o better watch tucatinib regimens with tumor phenotype/genotype in the fature.

[6217] Exploratory biomarkers of clintcal activity may be assessed in blood samples
collected at screening and at BEOT. Retrospective exploratory analysis may be conducted (in
subjects who consented to genetic analysis) including sequencing of cell free ctDNA to
investigate possible associations with mechanism of resistance to treatments and dynamic

changes associated with study treatment.

{32181 Response will be assessed according to RECIST vi.1, which are standardized criteria
for evaluating response in solid turnors. The schedule for tumor balances measuarement of tumor
control (and thus appropriateness of contimuing study treatment) with the burden of imaging. The
safety measures that will be used 1n this trial are considered standard procedures for evaluating
the potential adverse effects of study medications. Additional safety assessments may be
performed as clinically appropriate. AEs and clinical laboratory data will be graded using
standardized criteria for oncology (NCI CTCAE version 5.0). Pharmacokinetic assessments are
common in clinical studies to help characterize dose exposure response relationships. The EQ-
5D-5L is a validated instrument for use as a measure of HR{(JoL. This PRO has been
incorporated into previous clinical trials that seek to quantify the HR{JoL in subjects. The QLQ-
C38 (Version 3.0) is a validated guestionnaire developed by the EORTC to assess the QoL of
cancer subjects. These PROs have been incorporated into previous clinical trials that seek to

guantify the QoL in subjects.
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CLAIMS

What is claimed is:

1. A method for treating a solid tumor in a subject comprising administering a combination of
tucatinib, or salt or solvate thereof, and at least one anti-HER?2 antibody to the subject, wherein

the solid tumor has one or more HER?2 alterations.

2. The method of claim |, wherein the subject exhibits progression free survival (PFS) of at least
1 month after admingstration of the tucatinib, or salt or solvate thereof, and the at least one anti-

HER2 antibody.

3. The method of claim | or claim 2, wherein the sabject exhibits an overall survival (O8) of at
least 2 mounths after administration of the tucatinib, or salt or solvate thereof, and the at least one

anti-HER?2 antibody.

4. The method of any one of claims 1-3, wherein the subject exhibits a greater than 10%
reduction in the risk of disease progression as compared to a subject administered the at least one

anti-HER?2 antibody alone.

5. The method of claim 4, wherein the subject exhibits a greater than 25% reduction in the risk of
disease progression as compared to a subject administered the at least one anti-HER2 antibody

alone.

6. The method of claim 4, wherein the subject exhibits a greater than 30% reduction in the risk of
disease progression as compared to a subject administered the at least one anti-HER2 antibody

alone.

7. The method of any one of claims 1-6, wherein the subject exhibits a greater than 10%
reduction in the risk of death as compared to a subject administered the at least one anti-HER2

antibody alone.
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8. The method of claim 7, wherein the subject exhibits a greater than 25% reduction in the risk of

death as compared to a subject administered the at least one anti-HER2 antibody alone.

9. The wethod of claimn 7, wherein the subject exhibits a greater than 30% reduction in the risk of

death as compared to a subject adroinistered the at least ove anti-HER?2 antibody alone.

10. The method of any one of claims 1-9, wherein following administration of the tucatinib, or

salt or solvate thereof, and the at least one anti-HERZ2 antibody, for nine months the subject has

an estirnated PES rate of greater than 20%.

11. The method of claim 10, wherein the subject bas an estimated PFS rate of greater than 30%.

12. The method of claim 10, wherein the subject has an estimated PFS rate of greater than 40%.

13. The method of claim 10, wherein the subject has an estimated PFS rate of greater than 45%.

14. The method of any one of claims 1-9, wherein following administration of the tucatinib, or

salt or solvate thereof, and the at least one anti-HERZ antibody, for twelve months the subject

has an estimated PES rate of greater than 15%.

15. The method of claim 14, wherein the subject has an estimated PFS rate of greater than 20%.

16. The method of claim 14, wherein the subject has an estimated PFS rate of greater than 30%.

17. The method of claim 14, wherein the subject has an estimated PFS rate of greater than 40%.

18. The method of any one of claims 1-9, wherein following administration of the tucatinib, or

salt or solvate thereof, and the at least one anti-HERZ2 antibody, for fifieen months the subject has

an estimated PFS rate of greater than 15%.

19. The method of clairn 1R, wherein the subject has an estimated PFS rate of greater than 20%.
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20. The method of clairg 18, wherein the subject has an estimated PES rate of greater than 25%.

21. The mwethod of clairn 18, wherein the subject has an estimated PFS rate of greater than 30%.

22. The method of any one of claims 1-21, wherein following adrministration of the tucatinib, or

salt or solvate thereof, and the at least one anti-HERZ2 antibody, for twenty-four months the

subject has an estimated O8 rate of greater than 25%.

23. The wethod of claim 22, wherein the subject has an estimated OS rate of greater than 35%.

24. The wethod of claim 22, wherein the subject has an estimated OS rate of greater than 40%.

25. The method of any one of claims 1-21, wherein following administration of the tucatinib, or

salt or solvate thereof, and the at least one anti-HER2 antibody, for thirty months the subject has

an estimated OS rate of greater than 20%.

26. The method of claim 25, wherein the subject has an estimated OS rate of greater than 25%.

27. The method of claim 25, wherein the subject has an estimated OS rate of greater than 30%.

28. The method of anyone of claims 1-27, wherein the tucatinib, or salt or solvate thereof, and

the at least one anti-HERZ antibody arc administered to the subject on a 21-day treatment cycle.

29. The method of claim 28, wherein the at least one anti-HER2 antibody is administered to the

subject on day 1 of the 21-day treatment cycle.

30. The method of any one of claims 1-29, wherein the at least one anti-HER?2 antibody s

administered once about every 3 weeks.
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31. The method of any one of claims 1-30, wherein the tucatinib, or salt or solvate thereof, is

adnunistered to the subject twice per day.

32. The mwethod of any one of claims 1-31, wherein the one or more HERZ alterations is a HER2
mutation, wherein the HERZ2 mutation comprises at least one amino acid substitution, insertion,

or deletion compared to the amino acid sequence of SEQ ID NO:1.

33. The method of claimn 32, wherein the HERZ mutation is an activating mutation.

34. The method of claivg 32 or claim 33, wherein the HERZ mutation is a mutation in the
extraceilular domain, the kinase domain, or the transmembrane/juxtamembrane domain, or any
combination thereot.

35. The method of claivn 34, wherein the HERZ2 mutation is a rmtation in the extracelular
domain selected from the group consisting of G309A, G309E, S310F, 3310Y, C31IR, C311§,

and C3348.

36. The method of claim 34, wherein the HERZ mutation is a mutation in the kinase domain at an

amino acid residue selected from the group consisting of Y772, G776, G778, and T798.

37. The method of claim 34, wherein the HER2 mutation is a G776 YVMA insertion.

38. The method of claim 34, wherein the HER2 mutation is a mutation in the kinase domain
selected from the group consisting of T7331, L755P, L7558, 1767M, L7685, D764N, D769Y,

D769H, V7T7L, VTTTM, L84V, V8421, NBSTS, T862A, LE6YUR, HB7RY, and R896C.

39, The method of claim 34, wherein the HER2 mutation is a mutation in the kinase domain at an

arpino acid residue V697,
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40. The method of claim 34, wherein the HERZ mutation is a mutation in the
transmernbrane/juxtamembrane domain selected from the group consisting of S653C, 1635V,

V659E, G660D, and R673(Q.

41. The method of any one of claims 32-40, wherein the HER2 mutation is deterroined by using

next generation sequencing (NGS).

42. The method of any one of claims I- 31, wherein the one or more HERZ alterations is HER2

overexpression/amplification.

43. The method of claim 42, wherein the HER2 overexpression is 3+ overexpression as

determined by immunochistochemistry (IHC).

44. The method of claim 42, wherein the HER2 amplification is determined by an in situ

hybridization assay.

45. The method of claim 44, wherein the in sifu hybridization assay is fluorescence in situ

hybridization (FISH) assay.

46. The method of claim 44, wherein the in situ hybridization assay is chromagenic in sifu

hybridization.

47. The method of claim 42, wherein the HERZ2 armplification is determined in tissue by NGS.

48. The method of claim 42, wherein the HERZ2 arplification is determined in circulating turor

DNA (ctDNA) by a blood-based NGS assay.

49. The method of any one of claims 1-48, wherein the solid turnor is a HER2+ solid tumor.

50. The method of any one of claitas 1-49, wherein the solid turoor is a metastatic solid tomor.
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51. The method of any one of claims 1-50, wherein the solid tumor is locally-advanced.

52. The method of any one of claims 1-51, wherein the solid tamor is unresetable.

53. The method of any one of claims 1-52, wherein the solid tamor is selected from the group
consisting of cervical cancer, uterine cancer, galibladder cancer, cholangiocarcinorna, vrothelial

caucer, lung cancer, breast cancer, gastroesophageal cancer, and colorectal cancer.

54. The method of claim 53, wherein the solid tumor is gallbladder cancer and the subject has

completed at least one prior line of treatment for the galibladder cancer.

55. The method of claim 54, wherein the prior line of treatment is selected from the group

consisting of chemotherapy, endocrine therapy, and targeted therapy.

56. The method of claim 53, wherein the solid tumor is cholangiocarcinoma and the subject has

completed at least one prior line of treatment for the cholangiocarcinoma.

57. The method of claim 56, wherein the prior line of treatment is selected from the group

consisting of chemotherapy, endocrine therapy, and targeted therapy.

58. The method of claim 33, wherein the lung cancer is non-small cell lung cancer (NSCLC).

39, The method of claim 58, wherein the NSCLC is non-squamous NSCLC.

60. The method of clairm 59, wherein the subject has relapsed from standard of care treatroent.

61. The method of clairm 59, wherein the subject is refractory to standard of care treatment.

62. The method of clairm 59, wherein no standard of care treatment is available for the subject.

3. The method of claira 53, wherein the soli 1 18 breast cancer.
63. The method of clairg 53, wherein the solid tamor 1s breast cances
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64. The method of clairn 63, wherein the subject has completed at least one prior line of

treatinent for the breast cancer.

65. The method of claim 64, wherein the prior Hoe of treatment is selected from the group

consisting of cherotherapy, endocrine therapy, and targeted therapy.

66. The method of any one of claims 63-65, wherein the breast cancer is hormone receptor

positive (HR+) breast cancer.

67. The method of any one of claims 63-66, wherein the breast cancer is a metastasized breast

Cancer.

68. The method of claim 66 or claim 67, wherein the subject is administered fulvestrant in
combination with the tucatinib, or salt or solvate thereof, and the at least one anti-HER2

antibody.

69. The method of claim 68, wherein the fluvestrant is administered at a dose of 500 mg.

70, The method of claim 68 or claim 69, wherein the route of administration of the fluvestrant is

administered intramuscular (IM).

71. The method of any one of claims 68-70, wherein the fluvestrant is administered on day 1 of

the first 21 -day treatment cycle.

72. The method of claim 71, wherein the fluvestrant is administered once about every 4 weeks.,

L

73. The method of claim 71 or claim 72, wherein the fluvestrant is further administered on day

15 of the first 21-day treatment cycle.
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74. The method of any one of claims 1-73, wherein the tucatinib, or salt or solvate thereof, is

adnunistered to the subiject at a dose of about 150 mg to about 650 mg.

75. The method of claxm 74, wherein the tucatinib, or salt or solvate thereof, is administered to

the subject at a dose of about 300 mog.

76. The method of any one of claimos 1-75, wherein the tucatinib, or salt or solvate thereof, is

administered to the subject orally.

77. The method of any one of claims 1-76, wherein the at least one anti-HER2 antibody is

adruinistered to the subject at a dose of about 4 mg/kyg to about 10 mg/kg.

78. The method of claim 77, wherein the at least one anti-HER2 antibody is administered to the

subject at a dose of about 6 mg/kg of the sabject’s body weight.

79. The method of claim 7§, wherein the at Jeast one anti-HERZ antibody is administered to the

subject at a dose of about 8 mg/kg of the subject’s body weight.

&0. The method of claim 77, wherein the at feast one anti-HER?2 antibody is administered to the
subject at a dose of about an initial dose of about § mg/kg followed by subseguent doses of about

6 mg/ke.

81. The method of claim 77, wherein the dose of the at least one anti-HER2 antibody
administered during the first 21-day treatment cycle is § mg/kg of the subject’s body weight and
the dose administered during the subsequent 21-day treatment cycles is 6 mg/kg of the subject’s

bodyweight.

82. The method of any one of claims 1-81, wherein the at least one anti-HER2 antibody is

administered intravenously.

119



WO 2022/067347 PCT/US2021/071606

83. The method of any one of claims 1-82, wherein the at least one anti-HER?2 antibody

comprises one anti-HERZ2 antibody.

84. The mwethod of any one of claims 1-83, wherein the at least one anti-HERZ antibody is

trastuzumab, or a biosimilar thereof.

83. The method of any one of claims 1-83, wherein the af least one anti-HERZ antibody is

trasturumab.

86. The method of any one of claims 1-76, wherein the at least one anti-HER?2 antibody

comprises a first anti-HER2 antibody and a second anti-HER?2 antibody.

&7. The method of claim 86, wherein the first anti-HERZ antibody is administered o the subject

at a dose of about 4 mg/kg to about 10 mg/ke.

88. The method of claim 87, wherein the first anti-HER?2 antibody is administered to the subject

at a dose of about 6 mg/kg of the subject’s body weight.

89. The method of claim 86, wherein the first anti-HERZ antibody is administered at a dose of

about 200 mg to about 1,000 mg.

90. The method of claim 89, wherein the first anti-HER2 antibody is administered at a dose of

about 600 mg.

91. The method of any one of claims 86-90, wherein the second anti-HER?2 antibody is

administered to the subject at a dose of about 200 mg to about 1,000 mg.

92. The method of claim 81, wherein the second anti-HER?2 antibody is administered at a dose of

about 420 mg.
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93. The method of claim 91, wherein the second anti-HER2 antibody is administered at a dose of

about 600 mg.

94. The method of claim 86, wherein the first anti-HERZ2 antibody is administered at a dose of

abont 6 mg/kg and the second anti-HER?2 antibody is administered at 2 dose of about 420 mg.

93. The method of any one of claims 86-94, wherein the first anti-HERZ2 antibody is

administered intravenously.

96. The method of any one of claims 86-94, wherein the first anti-HERZ antibody is

administered subcutaneously.

97. The method of any one of claims 86-96, wherein the second anti-HER2 antibody is

administered intravenously.

98. The method of any one of claims 86-96, wherein the second anti-HERZ antibody is

administered subcutaneously.

99, The method of claim 86, wherein the first anti-HERZ antibody is administered at a dose of 6
mgfke intravenously or at a dose of about 600 myg subcutaneously, and wherein the second anti-

HER?Z antibody is administered at a dose of about 420 mg intravenousiy.

100. The method of claim 86, wherein the first anti-HERZ antibody and the second anti-HER2
antibody are administered in a pharmaceutical composition comprising about 600 mg of the first
anti-HERZ antibody and 600 mg of the second anti-HER2 antibody; wherein the pharmaceutical

composition is administered subcntancously.

181, The method of claim 100, wherein the pharmaceutical composition farther cormprises

hyaluronidase.
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102. The method of claim 101, wherein the pharmaceutical composition comprises about 20,000

units hyaluronidase.

103. The method of any oue of claims 86-102, wherein the first anti-HERZ antibody 1s

trastuzumab, or a biosimilar thereof.

104, The method of any one of claims 86-103, wherein the second anti-HER2 antibody is

perturamab, or a biosimilar thereof.

105. The method of any one of claims 86-104, wherein the first anti-HERZ2 antibody is

administered about once every 3 weeks.

106. The method of any one of claims 86-105, wherein the second anti-HER2 antibody is

administered about once every 3 weeks.

107. The method of any one of claims 1-106, wherein treating the subject results in a tumor

erowth inhibition (TGI) index of at least about 85%.

108. The method of any one of claims 1-107, wherein treating the subject results in a TG index

of about 100%.

109. The method of any one of claims 1-108, wherein one or more therapeutic effects in the
subject is improved after administration of the tucatinib, or salt or solvate thereof, and the at least

one anti-HER2 antibody to the subject relative to a baseline.

110. The method of claim 109, wherein the one or more therapeutic effects is selected from the
group consisting of; size of a tumor derived from the solid tumor, objective response rate,

duration of response, time to respouse, progression free survival and overall survival

111, The method of any one of claims 1-110, wherein the size of a tumor derived from the sohd

tomor is rednced by at least about 10%, at least about 15%, at least about 20%, at Ieast abont
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25%, at least about 30%, at least about 35%, at least about 40%, at least about 45%, at least
about 50%, at least about 60%, at least about 70%, or at least about 80% relative to the size of
the turnor derived from the solid tamor before administration of the tucatinib, or salt or solvate

thereof, and the at least one anti-HER?2 antibody.

112, The method of any one of claims 1-111, wherein the objective response rate is at least
about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at
least about 43%, at least about 50%, at least about 60%, at least about 709%, or at least about

80%.

113. The method of any one of claims 1-112, wherein the subject exhibits progression-free
survival of at least about 2 months, at least about 3 months, at least about 4 months, at least about
5 wonths, at least about & months, at feast about 7 months, at least about & months, at least about
9 months, at least about 10 months, at least abowut 11 months, at least about 12 months, at least
about eighteen months, at least about two years, at least about three years, at least about four
years, or at least about five years after administration of the tucatinib, or salt or solvate thereof,

and the at least one anti-HER?Z antibody.

114. The method of any one of claims 1-113, wherein the subject exhibits overall survival of at
ieast about 3 months, at least about 4 months, at least about 5 months, at least about 6 months, at
least about 7 months, at least about 8 months, at feast about 9 months, at least about 10 months,
at least about 11 months, at least about 12 months, at least about cighteen months, at least abont
two years, at least about three vears, at least about four years, or at least about five years after
administration of the tucatinib, or salt or solvate thereof, and the at least one anti-HER2

antibody.

115. The method of anv one of claims 1-114, wherein the duration of response to tucatinib is at

least about 1 month, at least about 2 months, at least about 3 months, at least about 4 months, at

least about 5 months, at least about 6 months, at least about 7 months, at least about 8 months, at
least about © months, at least about 10 months, at least about 11 months, at least about 12

months, at least about eighteen months, at least about two vears, at least about three years, at
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least about four years, or at least about five years after administration of the tucatinib, or salt or

solvate thereof, and the at least one anti-HERZ2 antibody.

116. The method of any one of claims 1-115, wherein the administration of the tucatimb, or salt

or solvate thereof, increases the overall amount of HERZ2 1n the solid tumor.

117. A method of increasing the overall aroount of HERZ in a solid twoor cormprising
administering tucatinib, or salt or solvate thereof to a subject, wherein the administration of the

tucatinib, or salt or solvate thereof, increases the overall amount of HERZ in the solid turnor.

118&. The method of claim 116 or claim 117, wherein the overall amount of HERZ in the sohd

tumor is determined by Western blot analysis.

119. The method of any one of claims 1-118, wherein the administration of the tucatinib, or salt

or solvate thereof, increases the amount of plasma membrane-bound HER?2 in the solid tumor.

2(:. A method of increasing the amount of plasma membrane-bound HER?Z in a solid tumor
comprising administering tucatinib, or salt or soivate thereof to a subject, wherein the
administration of the tucatinil, or salt or solvate thereof, increases the amount of plasma

membrane-bound HERZ in the solid umor.

121. The method of claim 119 or 120, wherein the amount of plasma membrane-bound HER2 in

the solid tumor is determined by quantitative fluorescence activated cell sorting (gFACS).

122, The method of any one of claims 1-121, wherein the administration of the tucatinib, or salt

or solvate thereof, increases the dwell time of HER2 at the cell surface.

123, A method of increasing dwell time of HERZ at the cell surface of a solid turoor comprising
adninistering tucatinib, or salt or solvate thereof to a subject, wherein the administration of the

tucatinib, or salt or solvate thereof, increases the dwell tiroe of HER2 at the cell surface.
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124. The method of any one of claims 1-123, wherein the administration of the tucatinib, or salt
or solvate thereof, increases the internalization of plasma rnembrane-bound HER2.

125, A wethod of increasing internalization of plasma mernbrane-boand HER2 in a solid tumor
coroprising administering tucatinib, or salt or solvate thereof to a subject, wherein the
administration of the tucatinib, or salt or solvate thereof, increases the internalization of plasma

membrane-bound HERZ.

126. The method of any one of claims 1-125, wherein the administration of the tocatinib, or salt

or solvate thereof, increases the lysosomal degradation of HER2.

127. A method of increasing lysosomal degradation of HERZ2 in 2 sohid fmor comprising
adruinistering tucatinib, or salt or solvate thereof to a subject, wherein the administration of the

tucatinib, or salt or solvate thereof, increases the lysosomal degradation of HERZ.
128. The method of any one of claims 1-127, wherein the subject is a human.
129. A kit comprising:

{a) tucatinib, or salt or solvate thereof;

(b} at least one anti-HERZ antibody; and

{c) instructions for using the kit in the method of any one of claims 1-125.

130. The kit of claim 129, wherein the at least one anti-HERZ2 antibody comprises trastuzomab.

131. The kit of claim 129 or claim 130, wherein the at least one anti-HERZ antibody corprises

pertuzumab.



