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JA ang WHRGhskRE Kinase Inhibitors) consists of 4 members: erbB-1 (EGFR [epidermal growth
factor receptor]), erbB-2 (HER-2, neu), erbB-3 (HER-3) and erbB-4 (HER-4). The erbB

family of receptors is involved in cell proliferation, tumorigenesis, and metastasis and is

abnormally expressed in multiple tumor types. HER2-positive breast cancers, i.e., those

which test positive for the protein called human EGFR, are associated with Erb-2-protein

20 overexpression or erbB-2 gene amplification in breast cancer tumors has been

associated with more aggressive clinical disease and poorer prognosis [Slamon D,

Human breast cancer: correlation of relapse and survival with amplification of the HER-
2/neu oncogene. Science. 1987 (235):177-182].

Trastuzumab, a humanized monoclonal antibody that selectively binds to the

25 human erbB-2 receptor, improves the prognosis of women with erbB-2-positive breast

cancer. In patients with erbB-2 overexpressing metastatic breast cancer, trastuzumab

in combination with chemotherapy improves tumor regression, extends time to tumor

progression and prolongs median survival over chemotherapy alone resulting in its

approval as first-line treatment in the metastatic setting. [Ligibel JA and Winer EP,

30 Trastuzumab/chemotherapy combinations in metastatic breast cancer. Seminars in

Oncology. 2002; 29(3 Suppl 11): 38-43]. Herceptin (trastuzumab) [Package insert,

Genentech (2008)]. Trastuzumab has also been approved for use in the adjuvant setting

in combination with other drugs for treatment of erbB-2 overexpressing node positive or

node negative (estrogen receptor/progesterone receptor [ER/PgR] negative) metastatic

35 Dbreast cancer. Thus, trastuzumab has been used as part of a treatment regimen
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HKI-272 (neratinib) has been described for the treatment of neoplasms [US
20 Patent 6,288,082]. Neratinib is a potent irreversible pan erbB inhibitor. Neratinib is an
orally available small molecule that inhibits erbB-1, erbB-2 and erbB-4 at the intracellular
tyrosine kinase domains, a mechanism of action that is different from trastuzumab.
Neratinib reduces erbB-1 and erbB-2 autophosphorylation, downstream signaling, and
the growth of erbB-1 and erbB-2 dependent cell lines. Preclinical data suggest that
25 neratinib will have antitumor activity in erbB-1 - and/or erbB 2-expressing carcinoma cell
lines, with cellular IC50 <100 nM [Rabindran SK, et al. Antitumor activity of HKI-272, an
orally active, irreversible inhibitor of the HER-2 tyrosine kinase. Cancer Research.
2004;64(11):3958-65].
What are needed are drugs and regimens which improve patient survival rates
30 and/or drugs and regimens which decrease recurrence of breast cancer following

completion of primary and adjuvant treatment.
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disease free survival comprlsmg treating cancer patients with neratinib following

completion of primary and standard adjuvant therapy with trastuzumab. In one
embodiment, the treatment with neratinib commences within two weeks to forty-eight
months following post-surgical and standard adjuvant therapy with trastuzumab.

Still other aspects and advantages of the invention will be readily apparent from

20 the following detailed description of the invention.

DETAILED DESCRIPTION OF THE INVENTION
In one embodiment, the invention provides an extended adjuvant regimen for

25 treatment of HER-2/neu overexpressed/amplified cancer comprising delivering a course
of neratinib therapy to HER-2/neu overexpressed/amplified cancer patients. Such
extended adjuvant therapy involves beginning the neratinib therapy at the completion of
adjuvant therapy with trastuzumab. This extended adjuvant therapy is used to provide
improved invasive disease-free survival (IDFS) or disease-free survival (DFS) - ductal

30 carcinoma in situ (DCIS) and/or improvements in overall survival, time to distant
recurrence, and/ distant disease-free survival.

As used herein, invasive disease-free survival (IDFS) is defined as time from date
of randomization to date of an IDFS event, including: invasive ipsilateral breast tumor

recurrence, local/regional invasive recurrence, distant recurrence, death from any
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herein, |@&fary and adjuvant therapy have cancer at three years post-inception of therapy. In
still another embodiment, using the extended neratinib regimen described herein, less
than 20%, less than 15% and/or less than 5% of patients who have received primary

and adjuvant therapy have cancer at five years post inception of therapy.

20 As used herein, neratinib refers to HKI-272, which has the following core
structure:
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in its free base form. Optionally, a pharmaceutically acceptable salt or hydrate thereof
may be used. The core structure represented above is a particular HKI-272 compound,

25 called HKI-272 or neratinib, which has the chemical name [(2E)-N-[4-[[3-chloro-4-
[(pyridin-2-yl)methoxy]phenyllamino]-3-cyano-7-ethoxyquinolin-6-yl]-4-
(dimethylamino)but-2-enamide].
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wherein:
R is halogen:;
R? is pyridinyl, thiophenyl, pyrimidinyl, thiazolyl, or phenyl, wherein R? is
10  optionally substituted with up to three substituents;

R%isOorS;

R* is CH3 or CH,CH,OCH3;

R® is CH3 or CH,CHjs; and

nisOor1.

15 The term "halogen" as used herein refers to ClI, Br, |, and F.

Also encompassed are pharmaceutically acceptable salts, hydrates, and
prodrugs of neratinib and/or the other HKI compounds described herein.
"Pharmaceutically acceptable salts and esters" refers to salts and esters that are
pharmaceutically acceptable and have the desired pharmacological properties. Such

20 salts include, e.g., salts that can be formed where acidic protons present in the
compounds are capable of reacting with inorganic or organic bases. Suitable inorganic
salts include, e.g., those formed with the alkali metals or alkaline earth metals, e.g.
sodium, potassium, magnesium, calcium, aluminum. Suitable organic salts also include,
e.g., those formed with organic bases such as the amine bases, e.g., ethanolamine,
25 diethanolamine, triethanolamine, tromethamine, N-methylglucamine, and the like, and
those which can form N- tetraalkylammonium salts such as N-tetrabutylammonium salts.
Pharmaceutically acceptable salts can also include acid addition salts formed from the

reaction of basic moieties, such as amines, in the parent compound with inorganic acids
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at ons _or branched chal n al kyl groups containing 1 to carbon atons,

i ncl d@i nguleirsy, aed WPSPWWBFOWWESG@ in the HWBPWI ofRg invention, e.g.,
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esters, and'the When there are two acidic groups present, a
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esters, and the like. When there are two acidic groups present, a pharmaceutically
20  acceptable salt or ester can be a mono-acid-mono-salt or ester or a di-salt or ester; and
similarly where there are more than two acidic groups present, some or all of such
groups can be salified or esterified. Compounds utilized herein may be present in
unsalified or unesterified form, or in salified and/or esterified form, and the naming of
such compounds is intended to include both the original (unsalified and unesterified)
25 compound and its pharmaceutically acceptable salts and esters. Also, one or more
compounds utilized herein may be present in more than one sterecisomeric form, and
the naming of such compounds is intended to include all single stereoisomers and all
mixtures (whether racemic or otherwise) of such stereoisomers.
The preparation of HKI-272 compounds, of which neratinib is a species, are
30 described in detail in US Patent Application Publication No. 2005/0059678, which is
hereby incorporated by reference. See, also, US Patent Nos. 6,288,082, US Patent No.
6,002,008, US Patent No. 6,297,258 and US Patent Application Publication No.
2007/0104721, which are hereby incorporated by reference. The methods described in

these documents can also be used to prepare neratinib and/or the other HKI-272 and
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i ncl udes agents hat tar t he sane EE|I'[08€ on the Her-2 receptor as

t ar get ed tiggtuzumab. The epltope is known from ho et al., Structure of the extracellular
region of HER2 alone and in complex with the Herceptin Fab, Nature 421 (2003), pp.
756-760.

20 As wused herein, neoplasms which amplify/overexpress erB-2 (used
interchangeably with Her-2 and neu) include certain breast cancers and other
neoplasms, which may include, ovarian, bladder, gastric, pancreatic, colorectal,
prostate, and lung cancers, including non-small cell lung cancers. Other neoplasms in
which ErbB1 is expressed or overexpressed include a variety of solid human tumors,

25 including non—small cell lung (NSCL), prostate, breast, colorectal, and ovarian cancers.
Methods for screening samples to determine if the neoplasm overexpresses erb-1

and/or erB-2/Her-2 are known to those of skill in the art.

Primary and Adjuvant Anti-Neoplastic Therapy

30 As defined herein, primary therapy is the initial therapy provided to a patient
following diagnosis with a neoplasm, such as a HER-2/neu overexpressed/amplified
neoplasm. Primary therapy is also called definitive local therapy. Primary therapy for a
HER-2/neu overexpressed/amplified neoplasm includes surgery (in the case of breast

cancer this may include lumpectomy, modified radical mastectomy, mastectomy) and/or



trastuzumab. The epitope is known fromH S. Cho et al., Structure of the
extracellular region of HER2 alone and in conplex with the Herceptin Fab,
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to refer to both neoadjuvant and standard adj uvant theragg_. One or nore
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met hdbr exased driemy. { Blibpbernsp/atiuyariiherapies iptude ratin IlPXYIAlS, ude
one or  TYKERB®], pertuzumab [Roche, Genentech], bevacizumab [Avastin®, Genentech],
trastuzumab-DM-1 [Genentech], amongst others. The selection of the neoadjuvant or
adjuvant therapy is not a limitation of the present invention. The extended adjuvant
therapy of the invention begins following completion of therapy with trastuzumab.
20 Trastuzumab is typically delivered after completion of or concurrent with chemotherapy
as maintenance therapy. For trastuzumab, single doses and multiple doses are
contemplated. In one embodiment, a single loading dose of trastuzumab is
administered as a 90-minute intravenous infusion in a range of about 4- 5 mg/kg on day
1, followed by about 2 mg/kg per week starting on day 8. Typically, 3 weeks is 1 cycle.
25 From 1, to 2 to 3, weeks may be provided between cycles. In another embodiment,
trastuzumab is delivered with an every-3-weeks dosing schedule, using 8 mg/kg as a
loading dose and 6 mg/kg as the maintenance dose. Trastuzumab may also be given at
a dose of 6 mg/kg once every 3 — 4 weeks. Still other trastuzumab dosing regimens
may be designed and utilized.
30 In one embodiment, the patient may have received primary as well as, in addition
to trastuzumab neo/adjuvant therapy, other neo/adjuvant therapy. In one embodiment,
one or more of the adjuvant therapies may continue following completion of the

trastuzumab therapy during the extended adjuvant therapy. Suitably, neither the



nore of an anthracycline, such as doxorubicin, cyclophospham de,

paclitaxel, docetaxel, and carboplatin. Another suitably neo/adjuvant
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described herein may start follow ng npletion of at |eas
of recurrence of HER-2/neu overexpressed/amplified breast cancer in patients. These
rates may be measured at a time point six months, one year, three years, or five years
following inception of treatment. The regimen involves providing neratinib to these
20 patients following primary and neo/adjuvant therapy. In another embodiment, the
extended neratinib is used to improve invasive disease free survival, DFS-DCIS, distant
disease free survival, and/or time to distant recurrence in cancer patients.
This extended adjuvant therapy of the invention may involve only a single dose of
neratinib post-completion of trastuzumab therapy. However, in another embodiment,
25 the extended neratinib regimen is administered over a period of one month, two months,
at least six months, at least one year, at least 18 months, or for longer periods as
needed or desired. In another embodiment, the patients are treated with neratinib for
about 8 months to about 5 years, about 12 months (one year) to about three years, or
for longer or shorter periods as determined by a medical professional.
30 As used herein, the term "providing" with respect to providing a neratinib, means
either directly administering the compound or composition, or administering a prodrug,
derivative, or analog which will form an effective amount of the neratinib compound

within the body.



one dose, at least 3 week cycle, at least three 3 week cycles, at |east
four nonths, at |least six nonths, at |east eight nonths, or at |east one
year of twe0uwzumed neo/ adj uvant therapy. |In one enbodi REMUS2e100283%8 ended
neratinib reginen is initiated at |east about two weeks, at |east about one
nmont h, at |east about six nonths, at |east about nine nonths, or at about
one year to four years follow ng conplepi.on of the trastuzumab therapy. As
descri bed herein, the extended neratinib reginen is used to decrease the
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embodiment, neratinib is administered at a dose range of about 10 to about 70 mg/kg. In
yet another embodiment, neratinib is administered at a dose range of about 15 to about
60 mg/kg. In still a further embodiment, neratinib is administered at a dose range of

20 about 20 to about 240 mg per day, at least about 40 mg, at least about 120 mg, or at
least about 160 mg, on the days in the cycle on which it is administered. One of skill in
the art could routinely perform empirical activity tests to determine the bioactivity of the
compound in bioassays and thus determine what dosage to administer when the
compound is delivered by another route.

25 In one embodiment, the oral dosage of neratinib is at least about 700 mg/week.
In another embodiment, the oral dosage of neratinib is about 800 mg/week to at least to
about 1700 mg/week. In another embodiment, the oral dosage of neratinib is about 840
mg/week to about 1680 mg/week. In another embodiment, the oral dosage of neratinib
is about 900 mg/week to about 1600 mg/week. In a further embodiment, the oral

30 dosage of neratinib is about 1000 mg/week to about 1500 mg/week. In yet another
embodiment, the oral dosage of neratinib is about 1100 mg/week to about 1400
mg/week. In still a further embodiment, the oral dosage of neratinib is about 1200
mg/week to about 1300 mg/week. Precise dosages are determined by the

administering physician based on experience with the individual subject to be treated.



of the therapeutic treatnent. Accordingly, the term"subject"” or "patient”
as used herein neans any nmammal i an patient or subject to which the clained
regi nen cB2bw/|AdeBNni stered. As used herein, the term "eCaseinvo2smount " or
"pharmaceutically effective amount” when adm nistered to a subject to treat
a neoplasm is sufficient to inhibit, slow reduce, or elimnate |esions or
tunor growth in a subject, or to inhibht,. slow or reduce progression of

di sease and/or to increase progression-free survival rate of the subject.

Ner at i ni pther dbseyes Rigrhe RS ahlflvad dBorO BROtEIEcctB IR, RdasHE fétetnmhed thugh .

orally, at a dose range of about 0.01 to 100 ng/kg. In one enbodi ment,
ner ati ni Physiciga@uifageer ed at a dose range of about 0.1 to about 90 ng/ kg.

I'n anot her e”ﬁ@ﬁ'n@?aﬂhb Nersabibdited that HHTcBMPLERE Bethh helRPR S@AUMICHogbOUt 1
to about 80 ng/kg. In a further enbodi nent, neratinib is adnministered at a

dose rangi\éeraﬁnltalfiérmbewfm@lS@mmt Fdosgyrange afrabput 087 de HEP restka er Abatdose
nerat ini t?ar'\gfeh %g‘?ﬁnilﬁcl; aln BnéjQﬁ%oglﬂi%Q\? raftfiP |4 a mstbré‘@gl'Ell GRn9/k9. In

still "a fur neratinib 1s 'admnistered at a range of
about 20 Gttuﬂa@eudayzrr@rerglsww foey,1 tt4 limgsta amUSum@olergnlt@Ipse éerots iablode 120

ng, or a S { (o I

adm ni stg?éalgé %ﬂ?&(ﬂ% aki PP m|a(r91rstI eéab;ﬁ ?%rz I%Igrou?n ﬁy"%ﬁgq P e%péonlt%rz]il
activity ftoes0d tb(ﬁO@engelofmaratmlbefrbnnoZatcﬂGﬂ g, ef a tibhee ofot@fbmgdoi30m@dsibay s
and t hus det.erm ne.,wh dosage to a i ster ound is l.ivered
by anot nét 28T Q8" BheBRAAE delaf i Ty e ae el Rt R P ar Ruiie,

| easti0abooilite70Q. nptrawesgious | Nn atibtahethee enbddimentt, nér’a&mbnaladdmag&ad%nce a
neratinib i albout 800 /Week to aﬁbl ea@r'ﬁ to bo t

anot her &f56di et Fa'“t?%té' 5 CQ8EJURCARNB MY B 'aé{%‘gﬁf ﬁ%”tf%')eﬁé%rkato

about 16&fefpénirele.g.] M za@etm@é m%ék@ﬂddfﬁ?@tthetcbars@rcﬂhrdéﬂﬁ@me Qfchngtabyirb s
about 900 . /vveek to about 1600 /week. In a further enbodi ment, the oral

dosage ofdiSFRAURYAIPR MY AEHHENIDRT MYLPwAWING Be AR50 ASHRAREMwekle Sertye:
anot her ek WRNSe kideh & Gle SIKAOA tRE aRSk Ml AsdbE %eﬁ&%&nt LBOR tHEowReK to

about 1400 nmg/ week. In still a further enbodi nent, e oral dosage of

ner at'Pni $N¢ §0mPBYRd. 1PT® ohgHilhire ke @t £BHIG: rowtinrly HQﬁQ@él@mHﬂF@b PSW/IYA8HEdS are
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to administer.
In one embodiment, suitable examples of pharmaceutical carriers used herein
include, but are not limited to, excipients, diluents, fillers, disintegrants, lubricants and
20 other agents that can function as a carrier. The term "pharmaceutically acceptable
excipient" means an excipient that is useful in preparing a pharmaceutical composition
that is generally safe, non-toxic, and desirable, and includes excipients that are
acceptable for veterinary use as well as for human pharmaceutical use. Such excipients
can be solid, liquid, semisolid, or, in the case of an aerosol composition, gaseous.
25 Pharmaceutical compositions are prepared in accordance with acceptable
pharmaceutical procedures, such as described in Remingtons Pharmaceutical
Sciences, 17th edition, ed. Alfonoso R. Gennaro, Mack Publishing Company, Easton,
Pa. (1985). Pharmaceutically acceptable carriers are those that are compatible with the
other ingredients in the formulation and biologically acceptable. Suitable
30 pharmaceutically-acceptable excipients or carriers for a tablet or caplet formulation
include, e.g., inert excipients such as lactose, sodium carbonate, calcium phosphate or
calcium carbonate, granulating and disintegrating agents such as corn starch or alginic
acid; binding agents such as gelatin or starch; lubricating agents such as magnesium

stearate, stearic acid or talc, preservative agents such as ethyl or propyl 4-



adm ni stering physician based on experience with the individual subject to
be treated. O her dosage regi nens and variations are foreseeable, and are
det er m nedohroougd33physi ci an gui dance. For neratini b, i ®Crasd@vioesds t hat

t he conpound be in the formof a unit dose. Neratinib can be adm ni stered
at a dose range of about 0.01 to 100 ng/kg or at a dose range of 0.1 to 10
ng/ kg. I n one enbodi nent, neratinib isqadm nistered orally from1l to 6
times a day, nore usually from1l to 4 tinmes a day. Suitable unit dose forns
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In one embodiment, selected concominant theraples may be used in conjunction

with the extended neratinib regimen. For example, patients may be further undergoing
concomitant therapy with bisphosphonates for osteopenia or osteoporosis. In another

20 example, patients may be further undergoing concomitant endocrine therapy.
Optionally, such concomitant therapies may be non-adjuvant therapies, but rather are
for treatment of other conditions or symptoms which the patient may have.

Pharmaceutical Packs/Kits
25 The invention includes a product or pharmaceutical pack containing a course of
an anti-neoplastic treatment for one individual mammal comprising one or more
container(s) having one, one to four, or more unit(s) of neratinib and, optionally, one,
one to four, or more unit(s) of another active agent.
In another embodiment, pharmaceutical packs contain a course of anti-neoplastic
30 treatment for one individual mammal comprising a container having a unit of a
rapamycin in unit dosage form, a containing having a unit of neratinib and optionally, a
container with another active agent.
In some embodiments, the compositions of the invention are in packs in a form

ready for administration. In other embodiments, the compositions of the invention are in
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car bonate, cal ci um phosphate or cal ci um carbonate, granul ating and

di sintegrating agents such as corn starch or alginic acid; binding agents
such as gelatin or starch; lubricatingqggents such as magnesi um st ear at e,
stearic acid or talc; preservative agents such as ethyl or propyl

4- hydr oxybRegred foumdn ks, OptidaatySwitts tHeNdiR@nBaRITBd ¢ Afdkd a flmdIselutioh
caplet formul ations maY be uncoat eo)( or coated either to nodify their

di si nt egrf@lt 2@RINsAtIehe s il et adigwinst: ithimh PEduEheoiding Recanppuad; ussiul

Wi thin t heygantdtontie SbidRimtdraChptidially & 4dPaFa¥ ohBfdr withaPblilable SuMERT
appear ance usyn? conventional coating agents and procedures well known in
the art. orgadige iR eemeernd wsasulimthennyiniopr ovi des an ext ended regi nen for
treat gent of 7 ; | g - IS el jpvering
2 course of el ooE e R BB B R o oA 8y 11 e
cancer pansteigtiens Buctiuton enviy andenpgminisistioe of degipnedunly other pentainers, b

therapy %&H@é%pﬁggmagtétg.n Cgﬂ%rswcﬂi %%W%%rcg\%gnl L YyRBk ré?cgfé/gag)é)?femité one

ext ended y s used t rovi r nvasi ve ree survival
and/ or i mpskilléntbetast.i n overal | survival, tine to distant recurrence, and
di stant disease-free.survival.. As described herein, the. extended neratinib
egi mon 1's- i i 7 S0BHH SHenides RS- AER e iesfi® BombiiSidtf HR @R <

f ol | v ngt wildeptaaaity ahdermstdodathat dlesratpns drmodificativhedé.ge it then toraiuiatioh of
therapy i s initiated @t I'East éleg.out 2 ek(i1 after ﬁnd u 0 _about four
years folNOGERAGOTEHES. dBRprLes Shdgierny F‘Pr%ﬁi? % CER B BRRGS SHSR0 pown

t her apy. tb thozeefekivatinessit , sel ected concom nant therapies nmay be used in
conjunction with the extended neratinib regi nen. For exanple, patients nmay
be further undergoi ng concom tant therapy with bi sphosphonates for

ost eopeni a or osteoporosis. In another exanple, patients may be further

under goi ng concom tant endocrine therapy. Optionally, such concontant
therégi esE%w\QPb%Snon- adj uvant therapies, but rather are for treatment of

g;gﬁg/ f(?{‘g' Ui RRFatRfb 8Y ASIAGE a¥BhERad BEeRAtUdRIY inMRYphASY ©- tribNAT JURfRI WhR!
metastatic erbB-2 positive breast cancer. Sixty-six subjects with prior trastuzumab
based therapy were enrolled into Arm A; 70 subjects without any prior trastuzumab
exposure were enrolled into Arm B. Objective response rate and median progression

20 free survival were used as estimates of antitumor activity.
According to preliminary data based on independent radiology assessment,
among subjects with prior trastuzumab treatment, the overall response rate (ORR) was
26% (95% confidence index (Cl)) and median progression-free survival (PFS) was 23
weeks (95% CI). For subjects without prior exposure to trastuzumab, the ORR was
25  57% (95% CIl) and median PFS was 40 weeks (95% CIl). The antitumor activity in arm A
provides the basis for the testing neratinib as a single agent in trastuzumab refractory

subjects.

In Arm A, the median duration of trastuzumab exposure was 60 weeks. Twenty-
eight (28%) of subjects received trastuzumab as adjuvant or neoadjuvant therapy. The
30 majority (48%) of subjects received one trastuzumab based regimen in the metastatic
setting and approximately 43% received a second or third trastuzumab based regimen
for metastatic disease. Arm A subjects also had extensive prior cytotoxic treatment with
53% of subjects receiving 2-3 prior regimens and another 27% receiving > 3 prior

cytotoxic regimens. Taken together, these treatment characteristics described a heavily



The invention includes a product or pharnmaceutical pack containing a course
of an anti-neoplastic treatnent for one individual manmal conprising one or
nor e contwpreeryys3ddavi ng one, one to four, or nore unit @EX/uskoroests ni b
and, optionally, one, one to four, or nore unit(s) of another active agent.
I n anot her enbodi nent, pharnmaceuti cal packs contain a course of
anti-neoplastic treatnent for one indiyigdual manmal conprising a container
having a unit of a rapamycin in unit dosage form a containing having a

unit of neswddidd kirdNtteRefradBh, ¥tudd poRlkBOMET Ak tah ARNRICAesn BHR Ye2@@aRt . I n
sonme enbodi nents, the conpositions of the invention are 1n packs in a form

ready ford SEH@CHINS PPRYIRERN SHgoesthHat egridithisnliksly tonke @ogblyiddtivasaeht toRe

i nventi onygl © dJARQERtsk dhedrf ormin packs, optionally with the diluent
required to make a final solution for adm nistration. In still other

embodi ment s, Man @wAvERESt vt assesiated ovifto ngeRtindeds|diarrmheaghevhial eifs aenn

sol i dgf or, t | r.at | ] ' l-aissqt vent or
carri & 1opehy Ve haRRcabe i PRRSFh. R EReM bR of Fotd Rofineat®
enbodi nerdtber cdnemab adecrpaekeitk iars nausslaudemidinb datigeamaod @npesxize. g. |

i nstructions for dilution, mxing and/or adm nistration of the product,

ot her containers, syringes, needles, etc. O her such pack/kit conponents
will be rfeadidlgg1apparent to one of skill in the art. The foll ow ng exanpl es

illustrate of the uses .of,the copbipations of .the invention. It will .be
o |y undor I Ao TTio. ¢ SRLEEI b Rinuliey SR & W, erthit 1S

f or mul at icompafed againsimeentisiowimgtrastut@aalein Wemievaviyh, eartycstade HERS2/ngy can
be made for reasons kn o those of il in the art. EXAMPLES Neratinib
e e nVErGRee gty bkt et it Myl Fefl 'omains e ourar

met ast at ipgiof BBvantpestUzuRbbr Basds thame 2 morBhX bitradtozumdll BSieShadn v, izer
trastuzunmab hased thergﬁ)@/ were enrolled into ArmA; 70 su&){aects wi t hout any

prior traashAunHE 868N RRYE PeERrdY§eand MU bR BPedifdktet e Pigdrse
rate and gXRei ABt RIIGBILSE PRI €S 865V akhehea@UVERthafaps Sith ek &8y Rinab.

antitunor_actjvity. According to prelimnary data based on i ndependent

r adi ol ogy C4eWBgseripRlction of a Course of prior adjuvant therapy involving at least 8, and
preferably 12 months of trastuzumab, subjects are eligible for treatment with the
regimen described herein. The last dose of trastuzumab must have been given > 2
weeks and < 4 years from inception of randomization. Randomization will be stratified
by the following factors: ER and/or PgR positive vs. ER and PgR negative; nodal status
(0, 1-3, 4 or more); < or > 3 years from diagnosis; trastuzumab given sequentially vs.
concurrently with chemotherapy.

Eligible subjects are randomly assigned in a 1:1 ratio to one of the following two
arms: Neratinib 240 mg daily for 1 year or Placebo daily for 1 year. After discontinuing
study treatment, subjects will continue to be followed for disease recurrence and

10  survival until the planned number of invasive disease free survival (IDFS) events has
been reached, and for survival thereafter until the end of the study. The primary efficacy
endpoint of IDFS and time-to-event secondary endpoints will be analyzed using a
stratified log-rank test. The hazard ratio and the corresponding 95% confidence interval
will be derived from a stratified Cox proportional hazards regression model [DR Cox,

15 1972, “Regression Models and Life Tables (with Discussion)”’,Journal of the Royal
Statistical Society, Series B 34:187—220]. The median times to event and the
associated 95% confidence intervals will be estimated using the Kaplan-Meier method

[Kaplan, E.L. and Meier, Paul. "Nonparametric estimation from incomplete

observations." J. Am. Stat. Assoc. 53, 457-481 (1958)]. The primary efficacy analysis



anong subjects with prior trastuzunmab treatnent, the overall response rate
(ORR) was 26% (95% confidence index (C)) and nedi an progression-free

survi val WORBo/Mas323 weeks (95% Cl ). For subjects w t h@aT/uyseélo02ssposur e
to trastuzumab, the ORR was 57% (95% Cl ) and nmedi an PFS was 40 weeks (95%
Cl). The antitunor activity in armA provides the basis for the testing
neratinib as a single agent in trastuzypgab refractory subjects. In ArmA,

t he nedi an duration of trastuzumab exposure was 60 weeks. Twentyei ght (28%

of subj eGdi beRGAHYAE ohaht WHEABR Asat PdbUNMESH, @finB8RRAIUMDMctd RHdRRYzed! he
majority (48% of subjects received one trastuzunmab ased regnrren in the

net ast at iAIVEESEt PYRPIRAR] SEPP\EX PHWRTES PVas, Wik bei SImarizes Bhdreafmemigrep for
{rast uzufRb daR%PBobaRli T adied B! 8F (BbleesIusaas it Mdfithis Whigisdsboal 3hehad
extensive prior cytotoxic treatment wth 53% of subjects receiving 2-3
prior redisigansepl@radeod v higheodiestien wihglss by gmparzsa andbsiferancgs aeioss
Taken 5t ogeL{fLNt atrﬁl%%llerQEétEEr&tsm NRE RS RS 2el AESCIIARA 18 8 Haenszel W
heavi | ypretreated y ract ory, y poputation in Arm As
such, an SORRticd FHeIsmMTdhe enpsis o wapofiohnatioaliygesckes daliserseat/i Web i s
i keI y t I i agent for erbB-2 positive breast cancer. Min
adver se g%/en g%é%g?ﬁ?:zgst 1§$ﬂ neratinib is diarrhea, which has been
generally well manageable with nedication, treatnment interruption, or dose

nodi fi cati on. her. _common _adver.se event,s are nausea mti ati
T Bnorext o, ADIRliciRE e Iy S SrRLRR ot i) BENRSRted SRt B relstbAdt
phase 3 twhid theneveattionihls ibeen elepaibed wigarsfetenpe ai:semlcmﬁlafr émmmgwethtsmtmuurrab

S 80 < HhATPrFaREd (BRI 0 Pk e G BROBY GPUGHPOTHN "Pra e e

| ess t hamatiomntdschomobiifiastions uarabintsaded beeall Wlt’hﬁ?ﬂtheaécdp%a@ft th8 gPpedtiedloses
must have been given and it nust be specified that the subject is either

not eli glqﬂ”@sor unabl e to receive further adjuvant therapy with
trastuzumab. Fol |l ow ng conpletion of a course of prior adjuvant therapy
involving at least 8 , and preferably 12 nonths of trastuzumab, subjects
are eligible for treatnent with the regi nen descri bed herein. The | ast dose
of trastuzumab nust have been given > 2



weeks and < 4 years frominception of random zation. Random zation wll be
stratified by the following factors: ER and/or PgR positive vs. ER and PgR
negati ve,woadal11g¢3at us (O 1-3, 4 or nore); < or > 3 yeRCI/USe@nioe84agnosi s;
trastuzumab given sequentially vs. concurrently with chenotherapy. Eligible
subj ects are randomy assigned in a 1: 1 ratio to one of the following two
arns: Neratinib 240 ng daily for 1 yeaneor Pl acebo daily for 1 year. After
di sconti nuing study treatnent, subjects will continue to be followed for
di sease r@gsis ence and survival until the planned nunber of invasive
di sease free survival (IDFS) events has been reached, and for survival
thereafter until the end of the study. The primary efficacy endpoi nt of
| DFS and time+t 0- eXeRbini&t fIIREMnRAERP IER-2Mdl] oDEreRBRSYZHSmBR¥ cancer
stratified log-rank tést. The hazard ratio and the correspondi ng 95%
conf i densemprsegvialiveiing npeatin®r iheeapyr toontER-2/newoveiexaressed/ pmefiiad caneer
hazards | &;Jh@ﬁ 'anPﬁ “Regressi on Mddels and Life Tabl es
(with Di %ﬁé@??ﬁ@é u‘%t}la (;rf%%%&ﬁlejgr%gég @ atistical Society, Series B
34:187-220]. The nedian tinmes to event and the associ ated 95% confi dence
intervals will be I i t <apl an-.Maj - )
and Mei er, Pagl. "ﬁ@%}b@fﬂﬁgta??dcraggtt?%e{ﬁlﬂgh Fﬁhﬁecg%ggtgghg%gérgeg?ggks
J . Am Spatprisés eatingd@ncdbiatigdts Willtb& plinib Threatpeastrany mefnth.cacy anal ysi swi |l |
be conducted on the intent to treat popul ation, defined as all subjects
random zed. Adverse events and serious adverse events will be summarized by
treat ment arngfor Therep@het yeempingad icim 10 @fhensd tigs cadrbe sfihgradnid therapd W t h
neratini b or gl aceb(%. The inc%dence of grade 3 or higher diarrhea will also
be summart PB° 5P S BPRRE L O4ERTss treatment arms will be tested using
the Mantel - Haenszel test. [Mantel N & Haenszel W Statistical aspects of
the analysis of data fromretrospective studi es of disease. J Nat Cancer
I nst 22.719- 48, 195 reginen fEEATPIRSHP GIRM & Egrein thehsancepRaiient 3t BeAtar e
i ncor por gigchdrgtirsn forly 1d26f ssnae.moMihd e the invention has been descri bed
with reference to particular enbodinents, it wll be appreciated that
nodi fi cati ons can be nade w thout departing fromthe spirit of the
invention. Sugh nogid fLahbRBECHIRg IRRAED iRrdigkthe WeldhhiB thé@pssoBared the
appended cl ai ns. Cl ai ns:

about 2 weeks to about one year from the completion of surgical and standard adjuvant

therapy.
6. The regimen according to claim 1, wherein neratinib is delivered orally.
7. The regimen according to claim 6, wherein neratinib is delivered in tablet
form.
8. The regimen according to claim 1, wherein neratinib is administered daily.
9. The regimen according to claim 1, wherein neratinib is delivered at a dose

of 120 mg to 300 mg daily.

10.  The regimen according to claim 9, wherein neratinib is delivered at a dose
of 240 mg.

11. A method for improving invasive disease-free survival (IDFS) or disease-

free survival (DFS) -ductal carcinoma in situ (DCIS) and/or improvements in overall



1. Areginen for treatnent of HER-2/neu overexpressed/ anplified cancer
conprising delivering neratinib therapy to HER-2/ neu

over expr esoedloanpi3dfi ed cancer patients at the conpl eti @0TAS201002844& unab
therapy. 2 . The reginen according to claim1, wherein the course of
neratini b therapy conprises treating cancer patients with neratinib for at
| east one nonth. 3 . The reginmen accordyng to claim1, wherein the course
of neratinib therapy is in the range of 8 nonths to 5 years. 4 . The

regi nen agamdl tife t® distat rfé&rren‘é@eéﬁd/%étbﬁt GiSEHRLfrdAUrONESIN Bafidrtaénd Wi th
neratinib for at |east about 12 nonths. .. The regimen according to claim

1, vx/nerelmﬁthﬂ%cﬂép%ﬁ'i‘%ﬂﬁh\{eﬁégﬁBV"t'P@ @tséﬂ%'eab@d?w@gd@ékguﬂ@bébﬁ@f’yone year
fromthe conpletion of surgical and standard adjuvant therapy. 6 . The
regi men according to claiml1, wherein neratinib is delivered orally. 7
The regi men addor dilg) mathed acearding ighkt.evherely thei patient dageereived @t ilerstabl et

form 8 thr‘gg%&{glgglypﬁgstgf#ﬁégl ng to claiml1, wherein neratinib is

adm ni stere e regimen according to claiml1, wherein neratinib
is delivered at a dose of 120 ng to 300 ng daily. 10. The regi nen accordi ng

to claim9 , vhereqn nerati ’HCB%HdEh gg}eij?e'b\ﬁ%r&ﬁ tfle %l?p%§%$80% seaseér ce

nmet hod for i nproving invasive Fee surviv
survi val oyfESYf trastutrwhalcar ci noma in situ (DCIS) and/or inprovenents in
overal I survival, tinme to distant recurrence, and/ distant disease-free
survival in a patient, said nethod conprising delivering neratinib to said
patient following Tmeasmemumdohﬁn@w 11,2 whEhen ntat hpatient ceteived standald
wherein the patjient has recei ved at ast three cy cles f trastuzumab. 13.
The met h&§) t:haﬁﬁ’éf cogsisyng %Bﬁ%‘i’zhmla%ea’}?a?riee?ﬁmﬂ BOISFaRY t wel ve cycl es
of trastuzumab. 14. The nethod according to 11, \/\herel n the patient
recei ved standard _ _ _
15.  The method according to 14, wherein the chemotherapy involved one or
more of doxorubicin, cyclophosphamide, paclitaxel, docetaxel, carboplatin, lapatinib,

pertuzimab, bevacizumab, trastuzumab-DM-1, or anthracycline based therapy.

16. A regimen for improving invasive disease free survival, disease-free
survival-ductal carcinoma in sifu, overall survival, time to distant recurrence, and/or
distant disease-free survival comprising treating cancer patients with neratinib for at
least one month to six months, wherein said treatment with neratinib following adjuvant

therapy with trastuzumab.

17.  The regimen according to claim 16, wherein the patients are treated with

neratinib for at least twelve months.

18. The regimen according to claim 16, wherein the neratinib therapy
commences about two weeks to about four years following completion of trastuzumab

therapy.

19. The regimen according to claim 16, wherein the neratinib therapy
commences about six months to about twelve months following completion of

trastuzumab therapy.



adj uvant therapy consisting of trastuzumab and one or nore chenot herapy.
15. The nmethod according to 14, wherein the chenotherapy involved one or
nore of dwWREPLNi1EE3d, cycl ophosphanm de, paclitaxel, doceraxalS2ooaesiapl atin
| apatini b, pertuzi mab, bevaci zumab, trastuzumab-DM 1 , or anthracycline
based therapy. 16. A reginen for inproving invasive disease free survival,
di sease-free survival -ductal carcinonaqgn situ, overall survival, time to
di stant recurrence, and/or distant disease-free survival conprising
treating cancep. pathenbginiint BeatRbiabi © BiafPr 161t wherk 19 aiBRishake0 fisither
nont hs, wherein said treatnent with neratinib follow ng adjuvant therapy
Wi th trastndeiaeHs. cancomitest theypme selectast HPMgOR® GF| APt Qg,b' efRhonatagefor

pati ents RfHpkbh@aredtedpbfbsReARE ditickrif@thepbpy €ast twelve nonths. 18. The
regi men according to claim16, wherein the 'neratinib therapy commences
about two weeks to about four years follow ng conpletion of trastuzumab
therapy. 19. The regi nen according to claim 16, wherein the neratinib

t herapy conmences about six nonths to about twelve nonths foll ow ng
conpl etion of trastuzumab therapy.20. The reginmen according to claim 16,
wherein the patients are further undergoing concomtant therapy sel ected
fromone or nore of bisphosphonates for osteopenia or osteoporosis and
endocri ne therapy.



