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METHOD AND COMPOSITION FOR TREATING CANCER OR SKIN LESION USING
A VACCINE

FIELD OF THE INVENTION

{0001 ] The mvention relates to treating cancer, mcluding skin cancer or bemign or
malignant tumor and, more particularly, to a method for treatment, or reducing the mcidence of
recurrence, of cancer or tumors comprising admunustration of a vaccine, mchuding local

administration of a3 composition comprising the vaccine as a therapeutic agent.

BACKGROUND OF THE INVENTION

{0002] skin cancer consists of three main types, namely, basal-cell carcinoma (BCC),
squamous cell carcmoma (SCC) and melanoma, and 1s the most common form of cancer
globally. Understandably, there have been ongoing studies for many vyears searching for

eifective methods to treat, and possibly cure, these types of skin cancer.

{0003 ] It 18 generally accepted that human papiliomavirus (HPV) 18 associated with
causing certain types of skin cancer, particularly sguamous cell carcinoma (SO, HPV s a
DNA virus that can infect certain types of tissues in humans. There are upwards of thirty
subtypes of HPVY and some of these subtypes have been associated with cervical cancer,
mchuding HPV16 and HPV IR, HPV 18 not known to be a cause or to be associated with basal

cell carcinpoma (BCC) or melanoma.
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{0004} Vaccines have been developed and shown to prevent cervical cancer in women

and other conditions caused by or associated with HPV infection. GARDASIL® is a

commercially available vaccing having activity against HPVY (types 6, 11, 16, and 18)}.

{0005 ] GARDASIL® 9 is another commercially available vaccine marketed for
prevention of HPV (types 16, 18, 31, 33, 45, 52, and 58). GARDASILY is indicated for use in
girls and boys from ages 9-26; GARDASIL® 9 is also indicated for use in girls from ages 8-26,

and n boys from ages 9-15.

| 0006] {Other vaccines have been produced, as well, for {reating subtypes of HPV,
particularly HPV16 and HPV18. GARDASIL® and other known vaccines administered
prophviactically, to prevent certain HPV infections and associated cancers, are referred to

VJ

herein as “preventive vaccines.” 'These preventive vaccines are typically adminstered for
systemic action, being mjected into a patient subcutaneousty or intramuscularly {(¢.g., deltoid},
remote from any particular target, such as the cervix. Moreover, they are generally accepted o

be effective prior to exposure to HPV and are not commonly known to be ctiective for

treatment afier exposure to, or mifection with, HPV.

{0007 ] Other preventive vaccines mclude, for example, an improved vaccine composition
as described i Chinese Pat App. No. 101890160 (CN°160) comprising certain L1 proteins of
HPV (as in GARDASIL®), and additional HPV-specific components. Preventive vaccines
comprising HPV-type 16 and 18 proteins are also suggested 1o provide cross-protection against

other HPV types, as described in US Pub. No. 2005/0287161.

G008 Yaccines used for treatment {(referred to herein as “therapeutic vaccines’') arg

described. However, these therapeutic vaccines require more than viral-specific components,
2
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such as HPV L1 protemns that compnise the commercially available preventive vaccines, such

as GARDASIL®,

{0009 ] Ub Pub. No. 2007/0218074 describes the use of a vaccme composition
comprising host-cell peptides from an HPV-infected cell. The host-cell peptides, ¢.g., the early
antigens, BE6 or E7, that present on the surface ot cells mfected with HPVY, are fragments of
host-cell proteins. The criticality of the polypeptides E6 or E7 i a vaccine used in treating
certain cancer types 1s described i Development of HPV vaccines for HPV-associated head
and neck sqguamous cell Carcinoma, Devaray, et al., Crit Rev Oral Biol Med. 2003;14(5):345-

62.  Another vaccine which includes a host-cell protein (BAX) 15 descrnibed m US Pat. No.

3,394,610,

{00010 Yet another vaccine compostiion comprising other or additional asntigens m
combination with HPV-16 peptides, 18 a vaccine composition described i USs Pub. No.

2011//6070252 which additionally requires Trojan antigen.

(00011 US Pub. No. 2011/0110979 (US 979} and US Pub. No. 2012/0288538 (IS °538)
disciose therapeutic use of an HPV vaccine comprising E6 or E7 polypeptides (peptide
fragments from host cells infected with HPV). US 338 describes that E6 and E7 are crucial {o
mduce transformation mmto HPV-nfected cells, and states that a vaccine composition which
does not inciude E6 or E7 would not be expecied to work on cells that do not have E6 or E7,
1.€., cells such as BCC that are not infected with HPV. The method described in the UN979

publication additionally requires an immunostimulant or adjuvant.

{00012 ] Although the US 979 and US *538 publications describe the use of therapeutic

vaccines against skin cancers, such as SCC or epithelial SCC, they do not describe use of the
3
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vaccine against other skin cancers, such as BCC or melanoma, hikely based on the

understanding that BCC and melanoma are not associated with HPV tection.

{00013 The hmitations and disadvantages of the above uses of vaccines can be overcome
by the use of a method in accordance with the subject mvention. There 18 a need in the medical
and health fields for safe and efficacious cancer treatments, including skin cancers or cancers
that are typically not associated with HPV infection, which are convenient for the patient as

well as the health practitioner.,
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SUMMARY OF THE INVENTION

{0015 ] The subject mvention concerns a method for treating a patient having skin cancer,
bemign or malignant tumor, whether or not associated with or related to human papilioma virus
{HPV) mnfection, or other skin lesion, said method comprising the steps of:

administening to a patient having or i need of treatment of a tumor, cancer or
other skin lesion, a therapeutically ettective dose of a commercially available HPV vaccine. The
vaccine can be admunistered directly to the cancer or lesion, either by direct application onto
{topical} the tumor or lesion, or by direct mnjection imnto the tumor or lesion. Alternatively, the
vaceine can be administered for therapeutic use by systemic mjection. A method of treatment
according to the subject invention can also include any combination of topical application, direct
or systemic njection. A therapeutically effective dose can be a conventional, approved dose of

the vaccine per s label indication.

1000161 in one embodiment, the method can comprise:

a}) admunistering to a patient 27 years of age or older or a patient previously
not immunized with an HPV vaccine, a first dose of an HPV vaccine which 18 free of host-cell
peptide, polypeptide, or protein or a degradant product thereof;

b} administering {0 the patient a second dose of the HPV vaccine about one

month to about three months atter the first admunistration; and

) optionally, admnistering to the patient a third dose of the HPV vaccine

about five months {0 about seven months after the first dose.
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(00015] Following the imitial, conventional administration of the vaccine according to step
a), above, the second or thurd admumistrations according {0 steps b) and ¢}, above, can be by
injection, or can be by topical admumistration of a composition comprising the vaccine.
Alternatively, the second or third administrations of steps b} or ¢} can include both injection and

by topical administration.

O0016] In one embodiment, the second dose of HPV vaccine 1s administered about two
months after admunistering the first dose and the third dose of HPV vaccine 15 administered

about six months after admimstering the first dose.

100017 ] The HPV vaccine can be selected from HPV guadrivalent {(types 6, 11, 16, and
18} recombinant vaccine comprising HPV L1 proteins and HPV multivalent (types 16, 18, 31,
33, 45, 52, and 32} recombinant vaccine comprising HPV L1 proteins, and preferably 1s free or

substantially free of host-cell early antigen, ¢.g., E6 or E7.

1000 18] In one preferred embodiment, the method does not comprise or i1s without

administering an additional or other immunostimulant or adjuvant.

(000 1Y ] In one preferred embodiment, the method comprises adnunistering an additional

or other immunomodulatory agent, such as an mmunostimulant or adjuvant,

100020 ] By carryving out the method, the size of the cancer or HPV-related lesion can be
substantially reduced, or compietely ehiminated. In addition, the incidence of recurrence of the
cancer or HPV-related lesion can be reduced. The method can be effective in treating or

reducing the mcidence of recurrence of a cancer, benign tumor, or HPV-related lesion such as

6



CA 03015519 2018-08-22

WO 2017/147475 PCT/US2017/019433

squamous cell carcinoma, basal cell carcinoma, melanoma, verruca vulgans, or condyloma

qCcuminata,

(00021 ] in one embodiment, the method can comprise a single dose of the vaccine. For
example, a single dose of the vaccine can be admunistered topically, or by myjection directly nto
a tumor or systemically to reduce the size or eluminate the tumor. A physician or healthcare

professional can adnunister a second or subsequent dose, as needed or as determined by the

physician or healthcare professional.

00022 ] In one embodiment, the patient 1 need of treatment can be a person previously
inmmunized with the vaccmne. In another embodiment, the patient in need of treatment can be g

person that has not been previously immunized with the vaccine.

100023 ] Fach dose of HPV vaccine administered in the above method steps is preterably

about 0.5 mi, and 1s more preferably 0.5 ml.

00024 ] The method can further comprise establishing a posilive diagnosis of cancer,

benign tumor, or HPV infection prior to admimstening the first dose of HPV vaccine.

1000235 ] An alternative embodiment of the method according to the subject invention
comprises treating a patient having cancer, benign fumor, or a human papilloma virus-related
{HPV-related) lesion, wherein the method comprises admimsiering a dose of an HPV vaccine

directly to the cancer, tumor, or lesion or an arca immediately surrounding the tumor or lesion.

1 00026] This alternative embodiment of the method according to the subject invention can

further comprise the steps of:

| 3
""'--.!
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administering a second dose of the HPV vaccne directly to the tumor or lesion or an area
mmmediately surrounding the tumor or lesion about one month to about three months after
admnistering the first dose; and

optionaily, administering a third dose of the HPVY vaccine directly to the tumor or lesion
or an arca immediately surrounding the tumor or lesion about five months to about seven months

after administering the first dose.

100027 ] These direct second or third admimstrations of a composition comprising the

vaccine can be topical applications, or can be by injection wio the lesion.

00028 In this aliernative embodiment of the subject method, the second dose of HPV
vaccing can be administered about two months afier admunistening the first dose and the third

dose of HPV vaccine can be administered about six months after administering the first dose.

1000291 By carrving out the alternative embodiment of the method according to the
subject 1vention, the size of the cancer, tumor, or HPV-related lesion can be substantially
reduced or completely eliminated. In addition, the mcidence of recurrence of the cancer, tumor,

or HPV-related lesion can be reduced,

00030 The preferred dose of each subsequent admimistration of HPY vaccing, if any, is
0.5 mi.
100031 ] The method according to any embodiment of the invention can be used for

treating cancer, bemign tumor, or HPV-related lesion, including, but not himited fo, a benign
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tumor associated or unassociated with HPV infection, squamous cell carcinoma, basal cell

carcinoma, melanoma, verruca vulgans, and condyloma accuminata.

100032 ] The method can further comprise establishing a positive diagnosis of cancer,

bemign tumor, or HPV mfection prior to administering the first dose of HPV vaccmne.

00033 ] In one preferred embodiment, the direct or local admimstration of the vaccme 1s
admimistered by mjection, and more preferably the method does not comprise adminisiering an
additional or other imounostimulant or adjuvant, with, during or following the administration of

the vaccine.

100034 ] Alternatively, the subject method can comprise admunisiering an additional or
other mmmunomodulatory agent, e.g., and mmmunostimulant or adjvani, with, during or

tollowing the adnmunistration of the vaccine.

0035 In another preferred embodiment, the vaccine can be formulated for topical
adminisiration and applied directly to the lesion in the form of a topical solution or suspension,

such as a hiquuad or spray, gel, cream, salve, omtment, foam or mousse, or the hike.

1 00036] The subject mvention can particularly concern a method for treating a fumor
wherein the method comprises administering at least one dose of a commercially available HPV
vaccine to g patient having a tumor. Advantageously, the subject method has been found to be
ctiective for treating a tumor mn glandular tissue, such as breast, pituitary {e.g., invasive pitustary
adcnoma), prostate, or pancreas. 1 his embodiment can include at adnunistering at least one dose

of the vaccine directly mnto the fumor, itself,
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(00037 The subject mvention can comprise admmnistering at least one dose of the vaccine
systernically, e.g., by intramuscular (IM)} injection, alone, or in combination with {concomitantly

or shortly before or after) the direct admmistration of the vaccineg to the tumor.

{00038 ] Alternatively, mn certain instances, €.g., when the tumor presents on or near the
surtace of the body, this method can further comprise topical adminisiration of at least one dose
of the HPV vaccine, alone, or in combination with direct mjection info the tumor or in

combination with systemic injection, or in combination with both direct and systemic injection.

100039 {Compositions comprising the vaccine are also mncluded as part of the mvention.
For example, the HPV wvaccine can be formulated with one or more additional active
pharmaceutical mgredients for admumstration to the patient. Additional active pharmaceutical
ingredicnts can be one or more mmmunomodulatory agent for modulating the effect of the
vaccine, or one or more local anesthetic agent, e.g., lidocaine (with or without epinephrine), for

reducing patient discomiort during the mjection.

00040 {ne example of a composition of the mvention comprises a 1:1 {(v/v}) ratio
mixture of (.5 mi of a commerciatly available HPV vaccine and 0.5 mi of a commercially
available hidocaine solution (e.g., 0.5% (w/v}, 1% (w/v}, or 2% {(w/v)}. The composition can be
thoroughly mixed and mjected into a patient for treatment. Ratios ranging from 1:10 (v/v)
vaccine:anesthetic solution to 10:1 {v/v) vaccine:anesthetic solution can be used, as would be

understood in the art.

100041 The HPV vaccine can aiso be formulated with one or more excipients or diuents
tor administration to the patient. Excipients and diluents can inciude one or more conventional

pharmaceutically acceptable mgredients useful for formulating topical preparations, mcluding
10
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but not limited to a bases for preparing a cream, emollient, gel, lotion, salve, or the like, and can
optionally include penetration enhancers, preservatives, release-controlling agents, solubilizers,

stabilizers, thickeners or thinners, or the hike.

{00042 ] Solutions for mjection can also mclude one or more buttfer, emollient, diluent, pH

adjuster, preservative, solubilizer, stabilizer, or the like.

100043 ] These compositions can be prepared as a manufactured product which can be
shipped, stored, and used as needed, including a later time, or can be compounded at the point of

care or remotely tor immediate single-use treatment.

00044 ] A compostiion of the mvention can include one or more additional active
pharmaceutical ingredient without an excipient or diluent, or can include one or more active

pharmaceutical ingredient and one or more excipient or diluent,

30045 A composition of the mvention can mclude one or more excipient or diuent
without an additional active pharmaceutical ingredient, or can inciude one or more excipient or

diluent and one or more active pharmaceutical ingredient.

1 00046] To the knowledge of the mventor, administration of HPV vaccines comprising
only HPV antigens (being free of host-cell peptides), to a previously unimmmunized patient, or an
adult patient aged 27 or greater, to eliminate or reduce the incidence of recurrence of skin cancer,
benign or malignant tumor or other skin lesion that 15 not an HPV-associated lesion, has not been
previousty described. Nor has the direct or local administration of a vaccine by topical
application or by direct injection mto the lesion or tumor been previously described fo eliminate

the lesion and reduce the mncidence of 1is recurrence,

i1
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DETAILED DESCRIPTION
{00047 The present mnvention is directed to a method of freating cancer, benign tumor,
skin cancer, such as squamous cell carcmnoma {(SCC), or a skin lesion associated with or
unassociated with human papilloma virus (HPV) miection, and mcludes treating a tumor
originating in glandular tissue, such as breast, pituitary, prostate, or pancreatic tissue. OUne
embodiment of 3 method in accordance with the subject mvention comprises the administration
of a commercially available HPV vaccine, such as an HPV quadnivalent {(types 6, 11, 16, and 18)

recombinant vaccing, to a patient having g cancer or tumor.

100048 ] In one preferred embodiment, the subject method compnises administering at least
one dose of the HPV vaccine {0 a patent that has not been previously mmmunized with an HPV
vaccing, or {0 an adult patient aged 27 or older. For purposes of the subject mmvention, a patient
previously not stmmunized with an HPV vaccine 1s termed an “unimimunized patient” regardless

of other immunizations the patient may have recerved agamst other conditions or diseases.

00049 The dosing regimen can be a single admunistration by direct mjection, systenic
injection, or topical application, or a combination of any of these adminustration routes.
Alternatively, the subject method can comprise muitiple (more than one) adounisiration, or
multiple {(concomitant) admunistrations by diwrect imjechion, systemic inmjection or topical

application of the vaccine.

0050 The subject method can also comprnise admumistering in accordance with the
conventionally accepted dosing series for a vaccine. For example, HPVY vaccines are typically

administered using a dosing regimen comprising a first dose, a second dose about two months
12
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following the first dose, and a third dose about six months following the first dose. These second,
third, or subsequent admunistrations can be systemic mjection, e.g., conventional miramuscular
injection, or can be direct admmistration {0 the lesion by intralesional mnjection or by topical

administration.

100051 ] The method embodiments of the present mvention have surprisingly been found
to have beneficial results in treating, or muninuzing the occurrence, recurrence, and/or
progression of, cancer lesions or benign tumors that are not associated with HPV mfection, such

as basal-cell carcinoma (BBC) or melanoma.

100052 ] While not being hnmted to any particular theory, it 1s proposed that the subject
method can increase, 1.€. boost a patient’s immune response that may manmfest chmcally as
increased surveillance m skin cells {0 decrease the hikelihood of development and progression of

abnormal skin cells that produce the skin cancer, particularly, but not exclusively, SCC.

00053 ] Alternatively, the method of the mvention can mnterfere with mmherent functional
activities of viral and virus-ltke proteins by other mechanisms. This mierference would include
the compicte or partial functional imactivation of viral and virus-like maienals altered or

activated by exogenous and/or environmental agents such as ultraviolet light.

30054 As used heremn, the terms “HPYV” and “human papiliomavirus” refer to a non-
enveloped, double-stranded DNA viruses of the papillomavirus family., Their genomes are
circular and approximately 8 kilobase paiwrs in size. Most HPVs encode eight major protems, six
located 1 the “early” region (E1-E2) and two mn the “late” region (L1 {the major capsid protein)
and L2 {the minor capsid protemn)). Over 120 HPV types have been identified, and they are

designated by numbers {e.g., HPV-16, HPV-18, etc.).

13
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(00055] in one embodiment, an HPV vaccine of the subject mmvention comprises one or
more proteins (e.g., a recombinant L1 protein) from one, two, three, four, five, six, seven, eight,
nine, ten or more different HPV types. Methods of expressing HPV L1 protems and methods of
making HPV vaccines are known in the art and described in, ¢.g¢., U.S. Patent Nos. 5,820,870

and 6,251,678, which are incorporated herein by reference in their entireties for all purposes.

00056 in one embodument, the HPV vaccine emploved in the subject method contains
purified inactive viral or virus-like proteins, such as the commercially available GARDASIL®,
which is an HPV quadrivalent (types 6, 11, 16, and 18) recombinant vaccine or GARDASIL® 9,
an HPV multivalent {(types 16, 18, 31, 33, 45, 52, and 5%} recombmnant vaccine. In another
embodiment, the HPV vaccine is the commercially available CERVARIX®, which is an HPV
bivalent {types 16 and 18) recombinant vaccine, A vaccine useful m accordance with this
embodiment of the subject method 1s preferably free of host-cell and/or non-L.1 HPV peptide,
polypeptide, or protemn, such as the early antigens, E6 or E7, which are fragments of host-cell

peptides that present on the surface of an HPV-mnfected cell.

100057 ] The vaccine can be admmistered for tfrealing cancerous or benmign tumors,
including cancer lesions not associated with HPV infection, cancer (fumors or lesions) associated
with HPV infection, benign tumors not associated with HPV infection, or non-cancerous HPV-

related lesions in an unimmunized patient.

000381 Alternatively, the vaccine can be adnmunistered to reduce the incidence of
recurrence of cancer, a bemign tumor, or an HPV-related lesion in an uynimmunized patient. In

another embodiment, the vaccine can be admimstered to treat cancer, benign tumor, or an HPV-

14
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related lesion, or reduce the mcidence of recurrence thereof, in an adult patient aged 27 or

greater,

(00059 More particularly, one preferred embodiment of the invention comprises a method
for the treatment of cancer, bemign tumor or HPV-related lesion, i a patient that is
unimmunized, or an adult patient aged 27 or older, comprising the steps of

1. administering to the patient a first dose of an HPV recombinant vaccine free of
host-cell peptides, polypeptides or proteins;

. admamstering to the patient a second dose of the HPV recombinant vaccine free
of host-cell peptides, polypeptides or proteins between about one month and about three months
afier the first dose; and

111, optionally, administering {0 the patient a third dose of the HPV vaccine free of
host-cell peptides, polypeptides or proteins between about five months to about seven months

atter admnistering the first dose.

00060 The second or third, or subsequent, administration of the vaccine dose can be
systemic, e.g., imtramuscular mmyection, or can be by direct administration to the lesion. The
direct admimstration of the vaccine composition to the lesion can be by intralesional mjection, or
can be applied topically to the lesion. In a further embodiment, second, third or subsequent
administrations are both systemic and by direct application of vaccine to the lesion. Such direct
administration to the lesion can be mtralesional myection or by topical application of a vaccine

composition formulated for topical administration.

100061 ] It would be understood by medical practitioners that the reference to the timing of
subsequent adminisirations of the vaccine 1S approximate and can vary by dayvs or even weeks.

15
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This vanation can resulf from patient compliance or non-compliance to the scheduled dosing,
chnical observation by the treating physician who may decide to advance ({or more aggressive
treatment) or delay a subsequent admunistration for medical reasons. Geunerally, however, an
ctiective result can be achieved by foliowing a dosing schedule where the second dose is
administered about two months following the first dose, and a third dose at about six months
atter the first dose. Additional (fourth, or fitth) doses can be administered if the physician deems

that subsequent adminisirations can provide benelit to the patient.

00062 ] A typical total dose for each admnistration according to the method of the subject
invention 15 about (.5 mi of the vaccine, and 15 preterably (0.5 ml of a commercially available

HPY vaccine.

0063 The terms “cancer,” “cancerous,” or “malignant” refer {o or describe the
physiclogical condition in mammals that 1s typically characterized by unreguiated cell growth.
Examples of cancer include but are not hmited to: Cardiac: sarcoma {angiosarcoma,
fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma and
teratoma; Lung: bronchogenic carcimoma (squamous cell, undifferentiated small  cell,
undifferentiated lfarge cell, adenocarcinoma), alveolar {(bronchiplar) carcinoma, bronchial
adenoma, sarcoma, lymiphoma, chondromatous hamartoma, mesothelioma; (Gastrointesiinal:
csophagus {squamous cell carcinoma, adenocarcinoma, lelomyosarcoma, lymphoma), stomach
{carcinoma, lymphoma, leiomyosarcoma), pancreas {ductal adenocarcinoma, mmsulinoma,
ghicagonoma, gastrinoma, carcinoid tumors, vipoma), small bowel (adenocarcinoma, lymphoma,
carcinoid tumors, Kaposi's sarcoma, leiomyoma, hemangioma, lipoma, neurciibroma, fibroma),

large bowel (adenocarcinoma, tubular adenoma, villous adenoma, hamartoma, leiomyoma)

16



CA 03015519 2018-08-22

WO 2017/147475 PCT/US2017/019433

colorectal; Genmtourinary tract: kidney {(adenocarcinoma, Wilm's tumor (nephroblastoma),
lymphoma, leukerma), bladder and wrethra {sguamous cell carcinoma, ftransitional cell
carcinoma, adenocarcinoma), prostate {(adenocarcinoma, sarcoma), testis {(seminoma, teratoma,
embryonal carcinoma, teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell carcinoma,
fibroma, fibroadenoma, adenomatoid tumors, hipoma); Liver: hepatoma (hepatocellular
carcinoma), cholangiocarcinoma, hepatoblastoma, angiosarcoma, hepatocellular adenoma,
hemangioma; Bone: osieogenic sarcoma (osteosarcoma), librosarcoma, malignant fibrous
histiocytoma, chondrosarcoma, Ewing's sarcoma, malignant lymphoma {(reticulum cell sarcoma),
multiple myeloma, malignant giant cell tumor chordoma, osteochrontroma {osteocartilaginous
exostoses), bemign chondroma, chondroblastoma, chondromyxofibroma, osteoid osteoma and
giant cell tumors; Nervous system: skull (osteoma, hemangioma, granuloma, xanthoma, osteilis
deformans), meninges (Meningioma, meningiosarcoma, gliomatosis), brain {astrocytoma,
medulioblastoma, ghoma, ependymoma, germimmoma (pmealoma), glhioblastoma multiform,
oligodendroghoma, schwannoma, retinoblastoma, congenital tumors), spinal cord neurofibroma,
meningioma, ghoma, sarcoma); Gynecological: ulerus (endometrial carcinoma), cervix {cervical
carcinoma, pre tumor cervical dysplasia), ovanes {ovanan carcinoma  |serous
cystadenocarcinoma, mucinous cvstadenocarcinoma, unciassified carcinomal, granuiosa thecal
cell tumors, Sertoh-Leydig cell tumors, dysgerminoma, mahgnant teratoma), vulva (squamous
cell carcinoma, mitraepithelial carcinoma, adenocarcinoma, fibrosarcoma, melanoma), vagina
{clear cell carcmoma, sgquamous cell  carcinoma, bofrvoid sarcoma  {embryonal
rhabdomyosarcoma}, fallopian tubes {(carcinoma}, breast; Hematologic: blood (myeloid leukemia
{acute and chromic), acute Ilymphoblastic leukemua, chronic lymphocytic leukenua,

myeloproliterative diseases, multiple myeloma, myelodysplastic syndrome), Hodgkin's disease,

oy
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non-Hodgkin’s lymphoma {(mabgnant lymphoma); Skin: mahgnant melanoma, basal cell
carcinoma, squamous cell carcinoma, Kapost’s sarcoma, moles dysplastic nevi, lipoma, angioma,
dermatolibroma, keloids, psorasis; and Adrenal glands: neuroblastoma. In another embodiment,
the cancer 1s carcinoma, lymphoma, leukemia, blastoma, and sarcoma. More particular examples
of such cancers include squamous cell carcinoma, myeloma, small-cell lung cancer, non-small
cell lung cancer, ghoma, Hodgkin's lymphoma, non-Hodgkin's lymphoma, acute myelowd
leukemia (AML)}, multiple myeloma, gastromiestinal {fract) cancer, renal cancer, ovarnan canger,
liver cancer, lymphoblastic leukemia, lymphocytic leukemia, colorectal cancer, endometrial
cancer, kidney cancer, prostate cancer, thyroid cancer, melanoma, chondrosarcoma,
neuroblastoma, pancreatic cancer, ghoblastoma multiforme, cervical cancer, brain cancer,
stomach cancer, bladder cancer, hepatoma, breast cancer, ¢olon carcinoma, and head and neck

cancer. In certain exemplary embodiments, a cancer is an HPV-associated cancer.

100064 ] A particular example of cancer ncludes skin cancer, e.g., basal cell carcinoma
and/or squamous cell carcinoma, among other known skin cancers., Another example of cancer
includes breast cancer.  Yet another example of cancer mcludes prostate cancer. Yet another
cxample includes pemile cancer. Yet another examiple of cancer includes ovarian, cervical,
vaginal and/or vulvar cancer. Yet another example of cancer includes bladder cancer. Yet
angther example of cancer inchudes colorectal and/or anal cancer. Yet another example of cancer
includes oropharyngeal cancer {e.g., cancer of the throat, soft palate, base of tongue, adenoids
and/or tonsis). Yet another example of cancer includes renal cancer. Yet another example of

cancer includes hiver cancer.
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1000635 Iin certain exemplary embodiments, a cancer i1s associated with decreased
expression of Bcl-Z-associated X protein (BAX) and/or Bcl-2 homologous antagonist/kslier
(BAK1). In other exemplary embodiments, a cancer 15 associated with one or more aberrant
mitochondnal activities. In certain exemplary embodiments, an HPV vaccine of the mvention
increases BAX and/or BAK expression in a tumor cell and/or promotes apoptosis of the fumor
cell. In other aspects, the combination of vilamin D and an HPV vaccine of the mmvention
increases BAX and/or BAKT expression i a tumor cell and/or promotes apoptosis of a tumor
cell. In another embodiment, an HPV wvaccine of the invention modulates one or more

mttochondrial activities in a tumor cell,

00066 ] The above embodiments of a method of treatment according i{o the subject
invention can be efficacious for treating skin cancer in the patient, and particularly squamous cell
carcinoma, wherein a skin cancer lesion 1s reduced mn size or chminated following the three

administrations of the vaccine.

00067 ] The treatment method m accordance with the subject invention can also reduce
the mcidence of recurrence of benign tumors or cancer tumors or lesions, including skin cancer,

in the patient,

00068 ] In particular the freatment method according to the subject mvention comprises
chminating, or reducing the size or mcidence of recurrence of a cancerous tumor of the breast,
climinating, or reducing the size or mcidence of recurrence in a cancerous tumor of the prostate,
chminating, or reducing the size or incidence of recurrence of a cancerous tumor of the pancreas,
or ehiminating, or reducing the size or mcidence of recurrence of a cancerous tumor of the
pituitary gland, e.g., mvasive piuiiary adenoma.
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{O006Y ] Other particular types of cancers or tumors that can benefit from treatment using
an HPV vaccine in accordance with the method of the subject mvention include, and are not
limited to, cervical cancer, anal cancer, oropharyngeal cancers {throat, soft palate, base of
tongue, or tonsils}, vaginal cancer, vulvar cancer, penile cancer, colorectal cancer, bladder
cancer, lung cancer, renal cancer, liver cancer, ovarian cancer, pancreafic mucinous cystic

neoplasms, gastric or stomach cancer.

100070] The method according to the subject mvention can also be ettective 1o reduce the
size or eliminate an HPV-associated, but non-cancerous, lesion, such as warts, including genital

warts, €.¢g., verruca vulgaris or condvioma accuminata

100071 ] It 15 a further unexpected result of the present mvention {o provide a method of
reducing the mcidence of recurrence of skin cancer, and particularly squamous cell carcmoma
tollowing administration of one or more mnjections of HPV quadrivalent (types 6, 11, 16, and 18}
recombinant vaccine, wherein the vaccine 18 substantially free of host-cell peptides,
polypeptides, or proteins which, as a result of HPVY infection of the cell, present on the surface of
the nfected cell. Further unexpected results of the subject method of treatment comprise
reducing the size of, elimmating, or reducing the meidence of recurrence of skin igsions that are

not associated with HPV infection, such as basal cell carcinoma or melanoma.

0072 ] The mvention pertains to uses of the above-described agents for the therapeutic
treatment of cancer. Accordingly, an HPV vaccine composition of the present invention 18
incorporated into pharmaceutical compositions suitable for admimistration. Such compositions
typically comprise an HPV viral or viral-like protein and a pharmaceutically acceptable camner.
As used herein the language “pharmaceutically acceptable carrier” i8S intended to mclude any and
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all solvents, dispersion media, coatings, antibacterial and antifungal agents, 1sotonic and
absorption delaying agents, and the like, compatible with pharmaceutical admmstration. The
use of such media and agents for pharmaceutically active substances 1s well known in the art.
Except msofar as any conventional media or agent 18 incompatible with the active compound,
use thereotf i the compositions is contemplated. Supplementary active compounds can also be

incorporated nto the compositions.

100073 ] A pharmacecutical composition of the mvention is formulated to be compatible
with its intended route of admunistration. Examples of routes of admimstration include
parenteral, €.g., wiravenous {(IV), intradermal, subcutaneous (SC or SQ), intraperitoneal,
intramuscular, oral {e.g., inhalation)}, transdermal (topical}, and transmucosal administration.
Solutions or suspensions used for parenteral, infradermal, or subcutancous application can
include the following components: g sterile diluent such as water for injection, saline solution,
fixed ouls, polyethylene glycols, glycenne, propyiene glycol or other synthetic solvents;
antibacterial agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic
acid or sodium bisulfite; chelating agents such as ethyiencdiaminctetraacetic acid; butiers such
as acetates, citrates or phosphates and agents for the adjustment of tonucity such as sodium
chloride or dextrose. pH can be adjusted with acids or bases, such as hvdrochloric acid or
sodium hydroxide. The parenteral preparation can be enclosed i ampoules, disposable syringes

or muitipie dose vials made of glass or plastic.

00074 ] Pharmaceutical composiiions suitable for imjectable use include sterile agueous
solutions {where water soluble) or dispersions and sterile powders for the extemporaneous

preparation of stentle mjectable solutions or dispersion. For intravenous admimstration, suitable
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carriers include physiological saline, bacteriostatic water, Cremophor EL'Y (BASF, Parsippany,
N.J.} or phosphate buffered saline (PBS). In all cases, the composition must be sterile and
should be flwd {o the extent that easy syningability exusts. It must be stable under the conditions
of manufacture and storage and must be preserved against the contaminating action of
microorganisms such as bactena and fungi. The carmer can be a solvent or dispersion medium
containing, for example, water, ethanol, polyol {(for example, glycerol, propylene glvcol, and
Ligquid polyethylene glyeol, and the like}, and suitable muxtures thereot., The proper fhndity can
be maintained, for example, by the use of a coating such as lecithin, by the maintenance of the
required particle size in the case of dispersion, orby the use of surfactants. Prevention of the
action of microorgamsms can be achieved by vanous antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. In many cases,
it will be preferable to include isotonic agents, for example, sugars, polyaicohols such as
mannitol, sorbitol, sodium chioride in the composition. Prolonged absorption of the mjectable
compositions can be brought about by mcluding i the composition an agent which delays

absorption, for example, aluminum monostearate and gelatin.

00075 ] Sterile injectable solutions can be prepared by incorporating the active compound
i the required amount i an appropnate solvent with one or a combmation of mgredients
enumerated above, as required, followed by filtered stertlization. (enerally, dispersions are
prepared by incorporating the active compound into a sterile vehicle which contains a basic
dispersion medium and the required other ingredients from those enumerated above. In the case
of sterile powders for the preparation of stenle mmjectable solutions, the preferred methods of
preparation are vacuum dryving and freeze-drying which vields a powder of the active mgredient

plus any additional desired ingredient from a previously stertie-filtered sohution thereof.
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{O0076] Oral compositions generally include an inert diluent or an edible cammer. They

can be enclosed 1 gelatin capsules or compressed mto tablets. For the purpose of oral
therapeutic administration, the active compound can be incorporated with excipients and used n
the form of tablets, troches, or capsules. Oral compositions can aiso be prepared using a fluid
carrier {0 be swallowed or ingested as a solution or suspension, or for use as a mouthwash,
wherein the compound 1 the fhud carnier 18 applied orally and swished and expectorated or
swatlowed. Pharmaceutically compatible binding agents, and/or adjuvant materials can be
inciuded as part of the composition. The tablets, pills, capsules, troches and the like can contain
any of the following ingredients, or compounds of a similar nature: a binder such as
microcrystaliine cellulose, gum tragacanth or gelating an excipient such as starch or lactose, a
disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as magnesium
stearate or Sterotes; a ghdant such as colloidal silicon dioxide; a sweetening agent such as
sucrose or saccharin; or a flavoring agent such as peppermint, methyl salicylate, or orange

flavoring,

100077 For administration by mhalation, the compounds are delivered 1 the form of an
acrosol spray from pressured container or dispenser which contamns g suitable propellant, e.g., a

gas such as carbon dioxide, or a nebulizer.

00078 ] Systemic adnmunistration can also be by transmucosal or transdermal means. For
transmucosal or transdermal admimstration, penetrants appropriate to the barner to be permeated
are used w the formulation. Such penetrants are generally known i the art, and include, for
cxampie, for transmucosal adminisiration, detergents, bile salts, and fusidic acid derivatives.

Transmucosal administration can be accomplished through the use of nasal sprays or
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suppositories.  For fransdermal administration, the active compounds are formulated into

omiments, salves, gels, or creams as generally known 1n the art.

[00079] The compounds can also be prepared in the form of suppositories {e.g., with
conventional suppository bases such as cocoa butter and other glycenides) or retention enemas

tor rectal delivery.

| 00030 ] In one embodiment, the HPV viral or viral-like proteins are prepared with carmers
that will protect the compound agamnst rapid elimunation from the body, such as a controlied
release formulation, including mmplants and microencapsulated delivery systems. Biodegradabie,
biocommpatible polymers can be used, such as cthylene wvinyl acetate, polyvanhvdndes,
polyglycolic acid, collagen, polyorthoesters, and polviactic acid. Methods for preparation of
such formulations will be apparent to those skilled in the art. The matenals can also be obiained
commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal suspensions
(including liposomes targeted to mfected cells with monocional antibodies to viral antigens) can
also be used as pharmaceutically acceptable carmers. These can be prepared according o

methods known to those skilled in the art, for example, as described i U.S. Pat. No. 4,522,811,

100081 ] it 1s especially advantageous to formulaie oral or parenteral compositions in
dosage unit form for ease of admmnistration and uniformity of dosage. Dosage umt form as used
herein refers o physically discrete units suited as unitary dosages for the subject 1o be treated;
gach unit containing a predetermined guantity of active compound calculated o produce the
desired therapeutic effect in association with the required pharmaceutical cammer. The
specification for the dosage unit forms of the mvention are dictated by and directly dependent on

the unigue charactenstics of the active compound and the particular therapeutic eftect to be
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achieved, and the hnmitations mherent in the art of compounding such an active compound for the

treatment ot individuals.

(00082 ] Toxiwcity and therapeutic efficacy of such compounds can be determined by
standard pharmaceutical procedures m cell cultures or experimental anmimals, e.g., for
determining the LS50 {the dose lethal to 30% of the population) and the EDRSO {the dose
therapeutically ettective in 50% of the population). The dose ratio between foxic and therapeutic
eitects 1s the therapeutic mmdex and it can be expressed as the ratio LD3U/EDSO. Compounds that
exhibit large therapeutic indices are preferred.  Although compounds that exhabit toxic side
efiects may be used, care should be taken to design a delivery system that targets such
compounds to the site of atfected tissue in order o minimize poiential damage {0 uninfecied cells

and, thereby, reduce side etiects.

00083 ] The data obtained from the cell culture assays and amimal studies can be used m
formulating a range of dosage for use i humans. The dosage of such compounds lies preferably
within a range of circulating concentrations that include the EDSO with hittle or no foxicity. The
dosage may vary within this range depending upon the dosage form employed and the route of
administration utiized.  For any compound used in the method of the invention, the
therapeutically effective dose can be estimated mitially from cell culture assays. A dose may be
formulated in animal models to achieve a circulating plasma concentration range that inchudes
the ECS0 (1.e., the concentration of the test compound which achieves a hali-maximal response)
as determined n cell culture. Such information can be used to more accurately determine usehul
doses 1 humans. Levels in plasma may be measured, for example, by high pertformance liquid

chromatography.
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{00084 ] The pharmaceutical compositions can be ncluded in & container, pack or

dispenser together with optional imnstructions for administration.

[00085] The route of delivery can be dependent on the disorder of the patient. In certain
exemplary embodiments, a subject diagnosed with skin cancer can be adminmistered an HPV
vaccine composition of the mveniion by {opical admnistration. In addition to an HPV vaccine
compositions of the invention, a patient can be administered a second therapy, ¢.2., a pailiative
therapy and/or disease-specific therapy. The secondary therapy can be, for example,
symptomatic {e.g., for alleviating symptoms), protective {¢.g., for slowing or halting disease
progression), or restorative {€.g., for reversing the disease process). For the treatment of cancer,
tor examiple, symptomatic therapies can further include another chemotherapeutic agent used as

a combination therapy as described further herem.

00086 ] in general, an HPV vaccine composition of the mvention can be administered by
any suitable method. As used herein, topical delivery can refer to the direct application of an
HPYV vaccine composition to any surface of the body, including the eve, a mucous membrane,
surtaces of a body cavity, or to any internal surface. Formulations for {opical admunistration may
inchude transdermal patches, omtments, lotions, creams, gels, drops, spravs, and liguids,
Conventional pharmaceutical carriers, aqueous, powder or oily bases, thickeners and the hike
may be necessary or desirable. Topical administration can also be used as a means {o selectively
dehiver an HPV vaccine composition to the epidermis or dermus of a subject, or to specific strata

thereod, or 10 an underlying tissue.

000387 Formulations for parenteral administration may nclude sterile agqueous solutions
which may also contain buffers, diluents and other suitable additives. Intraveniricular mjection
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may be facilitated by an intraventricular catheter, for example, attached to a reservoir. For
intravenous use, the total concentration of solutes should be controlied {o render the preparation

1sotonic.

00088 ] An HPV vaccine composition of the mvention can be adminisiered {0 a subject by
puimonary delivery. Pulmonary delivery compositions can be delivered by mnhalation of a
dispersion so that the composition within the dispersion can reach the hung where it can be
readily absorbed through the alveolar region directly mto blood circulation. Pulmonary delivery
can be effective both for systemic delivery and for localized dehivery to treat diseases of the

lungs.

00089 ] Pulmonary delivery can be achieved by ditferent approaches, mcluding the use of
nebulized, aerosolized, micellular and dry powder-based formulations. Belivery can be achieved
with liquid nebulizers, acrosol-based mhalers, and dry powder dispersion devices. Metered-dose
devices are preferred. One of the benetits of using an atomizer or inhaler 1s that the potential for
contamination i1s minimized because the devices are self-contamned. Dry powder dispersion
devices, tor example, deliver drugs that may be readily formulated as dry powders. An HPV
vaccine composition may be stably stored as lyophilized or spray-dried powders by itself or in
combination with suitable powder carners. The delivery of a composition for inhalation can be
mediated by a dosing timing element which can mnclude a timer, a dose counter, time measuring
device, or a time mdicator which when ncorporated into the device enables dose tracking,
comphiance mountiormng, and/or dose triggering {0 a patient dunng admnmstration of the aerosol

medicament.



CA 03015519 2018-08-22

WO 2017/147475 PCT/US2017/019433
{00090 ] The types of pharmaccutical excipients that are useful as carmers include

stabilizers such as Human Serum Albumin (HSA), bulking agenis such as carbohydrates, amimo
acids and polypeptides; pH adjusters or buffers; salts such as sodium chloride; and the like.

These carriers may be in a crystailine or amorphous form or may be a mixture of the two.

00091 | Bulking agents that are particularly valuable include compatible carbohydrates,
polypeptides, aming acwds or combinations thereof. Suitable carbohvdrates include
monosaccharides such as galactose, D-mannose, sorbose, and the like; disaccharides, such as
lactose, trehalose, and the hke; cyclodextning, such as 2-hydroxypropyi-B-cyclodexirim; and
polysaccharides, such as rathinose, maltodextrins, dextrans, and the bike; alditols, such as
mannitol, xylitol, and the ike. A preterred group of carbohvdrates includes lactose, irchalose,
raffinose maltodextring, and mannitol. Suitable polypeptides mclude aspartame. Anuno acids

include alanine and glycine, with glycine being preferred.

00092 ] suitable pH adjusters or butters include organic salts prepared from organic acids

and bases, such as sodmum citrate, sodium ascorbate, and the like; sodium citrate 15 preferred.

00093 ] One or more HPVY viral or viral-like protems of the mvention (1.e, an HPV
vaccine) can be administered by oral or nasal dehivery. For example, drugs administered through
these membranes have a rapid onsct of action, provide therapeutic plasma levels, avoid first pass
cttect of hepatic metabolism, and avoid exposure of the drug to the hostile gastrointestinal (G}
environment. Additional advantages include casy access to the membrane sites so that the drug

can be applied, localized and removed easily.
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100094 ] Another embodiment in accordance with the subject nvention comprises
admunistering an HPV vaccine admimistered o a patient by direct or local administration, e.g.,
injection, nto a skin lesion or surrounding area of the lesion. This direct admunistration method
can be usetul in patients sufiering from cancer, particularly skin cancer. This embodiment of the
method can also be useful for treating non-cancerous {benign) fumors, or nON-cancerous lesions

associated with HPV, such as warls, e.g., verruca vulgaris or condyloma accuminata.

100095 in an embodiment comprising direct mjection mnio or surrounding a lesion, the
dosing regimen can comprise a single admunistration or more than one admunistration. For
exampie, a three-administration dosing series, as above, can be followed. Alternatively, a
physician can administer a subsequent dose as needed (pran) following an imitial dose directly into
or surrounding the lesion. Divided dosing of the vaccine for any particular single time point 1s

considered to be a single adminstration.

00961 This direct-administration embodiment of the mvention can have beneficial
results 1 treating, or munmimizing the occurrence, recurrence, and/or progression of, cancer
lesions or tumors such as basal-cell carcinoma (BBC) or melanoma, or non-cancerous {(benign)

tumors that are not associated with HPV intection.

00097 In one embodiment of the subject mvention, the method 1s carmed out without the
administration of an additional or other ymmunostimyulant or adjuvant either with, during, or

tollowing the treatment method of the mvention.

Q00098 Alternatively, the subject method can comprise adnunistering an addstional or

other mmmunomodudatory agent, e.g., and mmnnmnostimudant or adjuvant, with, during or
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following the admunisiration of the vaccine. Non-himiting examples of immunomodulatory

agents useiul as part of the subject method include:

1) Vitamin D and its analogues;
2} Sirohimus;
3) Intertferon and 1ts analogues;
43 Vitanun A and its analogues, ¢.g., Sonatane {a retinoid)
3) Imigquimod;
6} ingenol mebutate; and
73 T4 endonuclease
&) Antimetabolites, e.g. 5 Fluorouracil, Methotrexate
93 Cyclooxvygenase inhibitors, €.¢. Diclofenac
{00099 These agents can be given mm combination locally or systemically with, or

conternporaneous with, the HPV vaccine as described herein, fo enhance the effect of the
treatment, For example, in a previcusly HPV mmmunized patient having a tumor (skin, ung, or
the hike}, a combmnation of mterferon and HPVY antigen vaccine could be given locally.
Interferon may or may not also be given at the same time systemically. This admunistration can
cnhance local destruction of the tumor or other lesion without the systemic side effects

associated with imnterteron,

1000100 In another aspect of the mvention, the mvention provides a method for treating
cancer mn an individual comprising administering to the imndividual a combination therapy which
comprises an HPV vaccine and ong or more additional chemotherapeutic agents other than the
HPVY vaccine. The specific dosage and dosage schedule of the additional therapeutic agent can
further vary, and the optimal dose, dosing schedule and route of admmstration will be

determined based upon the specilic therapeutic agent that 1s being used.
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