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(57) ABSTRACT

The present invention relates to a method of treating cancer by
co-administration of an effective amount of 1-(2-methoxy-
cthyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylmethyl)-4,9-d1-
hydro-1H-naphtho[2,3-dJimidazol-3-ium bromide and an
cifective amount of one or more anticancer agents selected
from the group consisting of carboplatin, cisplatin, paclitaxel,
vinorelbine, gemcitabine, irinotecan, docetaxel, doxorubicin,
dacarbazine and rituximab, or a retuximab-containing com-
bination therapy selected from R-ICE and R-DHAP. The
treatment method of the present invention 1s useful for the
treatment for all solid tumors and lymphomas, preferably skin
cancer, bladder cancer, breast cancer, uterine cancer, ovary
cancer, prostate cancer, lung cancer, colon cancer, pancreas
cancer, renal cancer, gastric cancer and the like. Particularly,
they are expected as therapeutic agents for tumor types which
show resistance against existing anticancer agents.
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METHOD OF TREATING CANCER BY
CO-ADMINISTRATION OF ANTICANCER
AGENTS

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE TO RELATED
APPLICATION

[This] Notice: This is a Reissue of U.S. Pat. No. 8,003,105,
issued Aug. 23, 2011; which 1s a divisional of application Ser.
No. 11/965,476 filed Dec. 277, 2007, now U.S. Pat. No. 7,618,
992, which claims benefit of Provisional Application No.
60/882,809 filed Dec. 29, 2006, and Provisional Application
No. 60/950,771 filed Jul. 19, 2007. The entire disclosures of
the prior applications, U.S. patent application Ser. No.
11/965,476 and U.S. Provisional Application Nos. 60/882,
809 and 60/950,771 are considered part of the disclosure and
are hereby incorporated by reference.

TECHNICAL FIELD

The present invention relates to a method of treating cancer
by co-administration of 1-(2-methoxyethyl)-2-methyl-4,9-
dioxo-3-(pyrazin-2-ylmethyl)-4,9-dihydro-1H-naphtho[ 2,3-
d]imidazol-3-1um bromide and one or more other anticancer
agents. The present invention also relates to the use of 1-(2-
methoxyethyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylmethyl)-
4.9-dihydro-1H-naphtho[2,3-d]Jimidazol-3-1um bromide for
production of medicaments for treating cancer by adminis-
tration with one or more other anticancer agents.

BACKGROUND ART

Survivin 1s a member of the IAP (Inhibitor of Apoptosis)
family of proteins, and 1s highly expressed in all primary
tumor types. Survivin 1s undetectable 1n most normal differ-
entiated tissues, but 1s present 1n normal placenta, testes, and
rapidly dividing cells such as CD34+ bone marrow stem cells.
High expression of survivin in tumors 1s correlated with poor
survival among patients with non-small cell lung cancer
(NSCLC) [Ref. 1]. Suppression of survivin induces tumor
cell death and renders the cells sensitive to normal cell cycle
regulation [Ref 2-Ref. 4]. Given 1ts preferential expression in
tumor cells, its ability to block apoptosis and regulate cancer
cell proliferation, and its correlation with poor survival, sur-
vivin stands out as a putative novel target for cancer therapy.
It has been reported that the down-regulation of survivin
expression by the antisense or siRNA of survivin was shown
to sensitize tumor cells to various anticancer drugs [Ref.
7-Ret 13].

Fused condensed imidazolium derivatives which are
expected to be candidates for anti-tumor agents having good

anti-tumor activity, low toxicity and wide broad safety mar-
gins are disclosed 1n International Publications [Ref. 5 and
Ref. 6]. Particularly, 1-(2-methoxyethyl)-2-methyl-4,9-di-
0x0-3-(pyrazin-2-ylmethyl)-4,9-dihydro-1H-naphtho|[2,3-d]
imidazol-3-tum bromide (hereinaiter YM155), shown by the
tollowing formula, 1s a compound which 1s expected to be
useful as an anti-tumor agent, because it has good 1n vivo
tumor growth 1nhibitory activity and low toxicity.
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YM155 1s the first compound found to specifically sup-
press survivin and 1t has potent anti-tumor activities in experi-
mental human hormone refractory prostate cancer (HRPC)
xenogralt models [Ref. 14], human NSCLC xenograit mod-
els [Ref. 15], and 1n patients with advanced solid tumors and
non-Hodgkin’s lymphoma (NHL) [Ref 16 and Ref 17].
YMI135 showed time-dependent anti-tumor activity, and

7-day continuous infusion of YM155 induced tumor regres-
sion1nthe NSCLC xenograit model [Ref. 15]. YM135 caused

fewer side eflects, e.g., body weight decrease and hemato-
logical toxicities which are frequently observed with pacli-
taxel, cisplatin and doxorubicin treatment [Ref. 16 and Ref.

17].

In general, there 1s a limit to efficacy of chemotherapy for
tumors, particularly malignant tumors, when an anticancer
agent 1s administered alone, 1n view of adverse reactions, and
it 1s quite rare to attain a suilicient anticancer effect. In a
clinical practice, accordingly, a multi-drug combination
therapy 1n which 2 or more species of drugs having different
mechanisms of action are used in combination has been
employed. Through combination therapy, reduction of
adverse drug reaction and potentiation of the anticancer activ-
ity are intended by combination of anticancer agents having
different mechanisms of action, including 1) reduction of the
non-sensitive cell population, 2) prevention or delaying of
occurrence of drug resistance, and 3) dispersing of toxicity by
means of a combination of drugs having different toxicities.
With combination therapy, however, a random combination
ol anticancer agents having different mechanisms of action
does not necessarily yield a potentiation effect of anticancer
activities. Thus, studies have been conducted to obtain a
combination of anticancer agents having a much higher anti-
cancer action.

Representative combinational drugs include, for example,
cisplatin and gemcitabine as well as carboplatin and pacli-
taxel, which are known as standard combination therapy for
lung cancer [Ref. 18 and Ref 19]. A randomized phase 111
study of combination therapies, R-ICE (rituximab, 1fosfa-
mide, carboplatin and etoposide) and R-DHAP (rituximab,
cisplatin, Cytarabine (ara-C) and dexamethasone) 1s 1n
progress 1n patients with lyvmphoma (DLBCL) [Ref. 20, 21
and 22].

When the combinational drugs are used together, there are
a lot of cases where the side eflects increase as well as the
anti-tumor eifects. Therefore there are many difficulties 1n
combining two or more anti-tumor agents. Especially, a com-
bination of anticancer agents with a synergistic anticancer
action resulting 1n marked reduction of cancer cells and fur-
ther complete removal of the cancer cells, leading to a com-
plete cure of cancer without an increase of side effects, 1s
cagerly desired.
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DISCLOSURE OF THE INVENTION

The present inventors have found that a combinational use
of 1-(2-methoxyethyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-yl-
methyl)-4,9-dihydro-1H-naphtho[ 2,3-dJimidazol-3-1um
bromide (YMI153) with an existing anticancer agent or
agents, particularly, docetaxel or rituximab, unexpectedly
potentiates the anticancer effect. Thus, the present invention
was completed.

That 1s, the present invention relates to a method for treat-
ment of a cancer patient, which comprises administering an
elfective amount of 1-(2-methoxyethyl)-2-methyl-4,9-di-
0X0-3-(pyrazin-2-ylmethyl)-4,9-dihydro-1H-naphtho[2,3-d]
imidazol-3-1um bromide to said patient, combined with
1) an ellective amount of one or more anticancer agents
selected from the group consisting of carboplatin (CBDCA),
cisplatin (CDDP), paclitaxel (TXL), vinorelbine (VIN), gem-
citabine (GEM), irinotecan (CPT-11), docetaxel (TXT),
doxorubicin (DXR), dacarbazine (DTIC) and rituximab
(RTX), or
11) a rituximab-containing combination therapy selected from
R-ICE (consisting of rtuximab, ifosfamide (IFM), carbopl-
atin and etoposide (ETP)), and R-DHAP (consisting of ritux-
imab, cytarabine (ara-C) and cisplatin as anticancer agents).

In the ivention, the preferable methods are as follows:

(1) The method as described above, wherein docetaxel or
paclitaxel 1s combined.

(2) The method as described 1n (1), wherein docetaxel 1s
combined.

(3) The method as described 1n (2), wherein the patient has
hormone-resistant prostate cancer.

(4) The method as described above, wherein the patient has
lung cancer and one or more agents selected from docetaxel,
paclitaxel, carboplatin, cisplatin and gemcitabine are com-

bined.

(5) The method as described above, wherein rituximab 1s
combined.

(6) The method as described above, wherein a combination
therapy selected from R-ICE and R-DHAP 1s combined.
(7) The method as described in (6), wherein R-ICE 1s

combined.
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(8) The method as described in (5) or (6), wherein the
patient has lymphoma.

(9) The method as described above, wherein 1-(2-meth-
oxyethyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylmethyl)-4,9-
dihydro-1H-naphtho[2,3-dJimidazol-3-tum  bromide  1s
administered intravenously by infusion at a dose of 1-10
mg/m*/day continuously for a period of 4-14 days.

(10) The method described 1n (9), wherein 1-(2-methoxy-
cthyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylmethyl)-4,9-d1-
hydro-1H-naphtho| 2,3-d]imidazol-3-1um bromide 1s admin-
istered intravenously by infusion at a dose of 3-8 mg/m*/day
continuously for 7 days, followed by drug holidays of 14
days, which administration cycle as one cycle 1s repeated
depending on the conditions.

The present mvention also relates to the following inven-
tions:

(11) Use of 1-(2-methoxyethyl)-2-methyl-4,9-dioxo-3-
(pyrazin-2-ylmethyl)-4,9-dihydro-1H-naphtho[ 2,3-dJimida-
zol-3-1um bromide for production of a medicament for treat-
ing cancer, which 1s characterized by combinational
administration with
1) one or more anticancer agents selected from the group
consisting of carboplatin, cisplatin, paclitaxel, vinorelbine,
gemcitabine, irinotecan, docetaxel, doxorubicin, dacarbazine
and rituximab, or
11) a combination therapy selected from R-ICE and R-DHAP.

(12) An agent for cancer treatment comprising as an active
ingredient 1-(2-methoxyethyl)-2-methyl-4,9-dioxo-3-
(pyrazin-2-ylmethyl)-4,9-dihydro-1H-naphtho[ 2,3-d Jimida-
zol-3-1um bromide, which 1s characterized by combinational
administration with
1) one or more anticancer agents selected from the group
consisting of carboplatin, cisplatin, paclitaxel, vinorelbine,
gemcitabine, irinotecan, docetaxel, doxorubicin, dacarbazine
and rituximab, or
11) a combination therapy selected from R-ICE and R-DHAP.

(13) A potentiator of an anticancer effect of 1) one or more
anticancer agents selected from the group consisting of car-
boplatin, cisplatin, paclitaxel, vinorelbine, gemcitabine,
irinotecan, docetaxel, doxorubicin, dacarbazine and ritux-
imab, or 11) a combination therapy selected from R-ICE and
R-DHAP, which comprises as an active ingredient 1-(2-meth-
oxyethyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylmethyl)-4,9-
dihydro-1H-naphtho[2,3-d]Jimidazol-3-1um bromide.

(14) A kit comprising at least one cycle dosage of 1-(2-
methoxyethyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylmethyl)-
4.9-dihydro-1H-naphtho[2,3-dJimidazol-3-1um bromide and
1) one or more anticancer agents selected from the group
consisting of carboplatin, cisplatin, paclitaxel, vinorelbine,
gemcitabine, irinotecan, docetaxel, doxorubicin, dacarbazine
and rituximab, or 11) anticancer agents for a combination
therapy selected from R-ICE and R-DHAP. Usually,
R-DHAP contains dexamethasone as an agent for treatment
of chemotherapy-induced nausea and vomiting in addition to
the above-mentioned anti-cancer drugs.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 contains graphs showing the results of Test
Examples 1 and 2 1 which YM1535 was administered 1n
combination with docetaxel. (a)-(c) are graphs respectively
showing the tumor volume (mm®) in Test Example 1, Test
Example 2B) and Test Example 2A); (d)-(1) are graphs
respectively showing body weight (g) in Test Example 1, Test
Example 2B) and Test Example 2A).

FIG. 2, (a) shows the mean tumor volume (mm?) from
co-administration of YM155 and carboplatin (CBDCA) 1n
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Test Example 3, and (b) shows the mean body weight (g),
respectively. (¢) shows the mean tumor volume (mm?) from

co-administration of YM135 and cisplatin (CDDP) 1n Test
Example 3, and (d) shows the mean body weight (g), respec-
tively.

FIG. 3, (a) shows the mean tumor volume (mm”) from
co-administration of YM155 and gemicitabine (GEM) 1in Test
Example 3, and (b) shows the mean body weight (g), respec-
tively. (c) shows the mean tumor volume (mm®) from co-
administration of YM155 and vinorelbine (VIN) 1n Test
Example 3, and (d) shows the mean body weight (g), respec-
tively.

FIG. 4, (a) shows the mean tumor volume (mm®) from
co-administration of YM1535 and doxorubicin (DXR) 1n Test
Example 3, and (b) shows the mean body weight (g), respec-
tively. (c) shows the mean tumor volume (mm®) from co-
administration of YM135 and irinotecan (CP1-11) 1n Test
Example 3, and (d) shows the mean body weight (g), respec-
tively.

FIG. 5, (a) shows the mean tumor volume (mm”) from
co-administration of YM155 and paclitaxel (TXL) 1n Test
Example 3, and (b) shows the mean body weight (g), respec-
tively.

FIG. 6, (a) shows the mean tumor volume (mm?) from
co-administration of YM155 and Dacarbazine (DTIC) 1n Test
Example 4, and (b) shows the mean body weight (g), respec-
tively.

FIG. 7, (a) shows the mean tumor volume (mm?) from
co-administration of YM135 and R-ICE (RICE) 1n Test
Example 5, and (b) shows the mean body weight (g), respec-
tively. And (c¢) shows the mean tumor volume (mm®) from
co-administration of YM155 and Rituximab (RTX) in Test
Example 5, and (d) shows the mean body weight (g), respec-
tively.

BEST MODE FOR CARRYING OUT OF THE
INVENTION

The following describes the mvention in detal.
YM155 used 1n the invention 1s readily available according

to the processes of production as disclosed 1n International
Publication 01/60803 and International Publication 2004/

092160.

YMI155 may be administered orally or parenterally, and
preferably intravenously. In this connection, the injection
preparation for intravenous administration includes those
containing sterile aqueous or non-aqueous solutions, suspen-
sions, and emulsions. The aqueous solvent includes, for
example, distilled water for imjection and physiological
saline. The non-aqueous solvent includes, for example, pro-
pylene glycol, polyethylene glycol, vegetable oi1ls such as
olive oil, alcohols such as ethanol, polysorbate 80 (trade
name), and the like. Such compositions may contain further
tonicity adjusting agents, antiseptics, moistening agents,
emulsifying agents, dispersing agents, stabilizers, and solu-
bilizing agents. These may be sterilized, for example, by
filtration through a bactenial filter, blending of sterilizers or
irradiation. Alternatively, 1t 1s possible to prepare a germ-iree
solid composition and dissolve or suspend 1t 1n sterile water or
a sterile solvent for injection immediately before use.

In intravenous administration, YM155 may be adminis-
tered usually at 0.1-20 mg/m~>/day, preferably at 1-10 mg/m~/
day, once a day or divided in plural doses, or continuously by
infusion (continuous instillation). Preferably, 1t may be
infused at 3-10 mg/m~/day continuously for a period of 4 days
to 20 days, more preferably 4 days to 14 days, or 5 days, 7
days, 10 days or 14 days, and yet more preferably infused
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continuously for 7 days. When the administration 1s further
continued, 1t 1s preferable to employ a medication cycle com-
prising a term of drug holidays of 1 day to 2 months, prefer-
ably 7 days to 21 days, more preferably 14 days, after termi-
nation of the above term of medication. In a particularly
preferred embodiment, it may be administered continuously
by infusion ata dose of 3-8 mg/m~/day for 7 days, followed by
drug holidays of 14 days; this cycle as one cycle 1s repeated
depending on the conditions. When an anticancer agent used
in combination has a particular medication cycle, 1t 1s prefer-
able to establish a medication cycle for YM155 and said
anticancer agent so that potentiation 1s attained. Specifically,

the frequency of administration, dosage, time of infusion,
medication cycle, and the like, may be determined properly
according to individual cases considering the kind of antican-
cer agent, state of the patients, age, gender, efc.

The following table lists existing anticancer agents suitable
for combinational use with YM1535 of the invention, together
with the main indications of cancer. The cancers indicated for
these anticancer agents in the combination therapy of the
invention 1s not limited to these cancers.

TABLE 1
Anticancer Agent Main Indications of Cancer

Carboplatin CBDCA colon cancer, lung cancer

Cisplatin CDDP  colon cancer, lung cancer

Paclitaxel TXL lung cancer, ovary cancer

Vinorelbine VNR lung cancer

Gemcitabine GEM lung cancer, pancreas cancer, colon cancer

[rinotecan CPT-11 colon cancer

Docetaxel TXT prostate cancer, lung cancer

Doxorubicin DXR bladder cancer

Dacarbazine DTIC  malignant melanoma

Rituximab RTX CD20-positive B-cell non-Hodgkin’s lymphoma

[fostamide IFM Third line chemotherapy of germ cell testicular
cancer when used 1n combination with certain
other approved antineoplastic agents

Etoposide ETP In combination with other approved
chemotherapeutic agents as first line
treatment in patients with small cell lung cancer.

Cytarabine ara-C Leukemia

The above-mentioned anticancer agents have already been
used clinically, and their administration route, administration
cycle, and dose are apparent for a person skilled 1n the art. The
appropriate dosage and administration are different depend-
ing on the species of cancer, condition and combinational
agents. Detailed imnformation 1s available from a varniety of
databases provided by the FDA, for example, “Approved
Oncology Drugs”  (http://www.lda.gov/cder/cancer/ap-
proved.htm)“Orange Book” (http://www.ida.gov/cder/or-
ange/default.htm), or from the information on the home pages
provided by Pharmaceuticals and Medical Devices Agency of
Japan (http://www.nfo.pmda.go.jp/). The information about
the anticancer agents stored in these databases 1s incorporated
by reference herein 1n the present invention.

For example, according to the home pages provided by
Pharmaceuticals and Medical Devices Agency of Japan, the
package msert of TAXOTERE injection (registered trade
mark; trade name of docetaxel) describes the dosage and
administration of docetaxel as follows: “l. breast cancer,
non-small cell lung cancer, gastric cancer, head and neck
cancer; dosage and administration for each indication; 1.
usually, intravenously injected by infusion at a dose of 60
mg/m”~ as docetaxel for an adult over 1 hour once a day at
intervals of 3-4 weeks. The dosage may be increased or
decreased depending on the condition, but the highest dose 1s
up to 70 mg/m” at a time.” And the package insert of RIT-
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UXAN Injection (registered trade mark; trade name of ritux-
imab) describes as follows: “the dosage and administration:
CD20-positive B-cell non-Hodgkin’s lymphoma; dosage and
administration 1. the recommended dosage for an adult of
rituximab (genetical recombination) (JAN) is 375 mg/m* per
one dose, given as an IV 1infusion once weekly. The maximum
administering frequency 1s assumed to be eight times.”

The following 1s partially extracted Dosage and Adminis-
tration regarding each anticancer agent disclosed in
“Approved Oncology Drugs”. For practical administration, 1t
will be appreciated naturally that the complete information
has to be taken into consideration.

Docetaxel: “Breast Cancer: The recommended dose of
TAXOTERE is 60-100 mg/m* administered intravenously
over 1 hour every 3 weeks. Non Small Cell Lung Cancer: The
recommended dose of TAXOTERE is 75 mg/m* adminis-
tered intravenously over 1 hour every 3 weeks.”
Carboplatin: “Single agent therapy: PARAPLATIN (trade
name of carboplatin), as a single agent, has been shown to be
clifective 1n patients with recurrent ovarian carcinoma at a
dosage of 360 mg/m* 1.V. on day 1 every 4 weeks.”
Cisplatin: “Advanced Bladder Cancer: PLATINOL-AQ
(trade name of cisplatin injection) should be administered as
a single agent at a dose of 50-70 mg/m~ 1. V. per cycle once
every 3 to 4 weeks depending on the extent of prior exposure
to radiation therapy and/or prior chemotherapy.”

Paclitaxel: “In patients previously treated with chemotherapy
for ovarian cancer, the recommended regimen 1s TAXOL
(trade name of paclitaxel) 135 mg/m~ or 175 mg/m” admin-
istered intravenously over 3 hours every 3 weeks. For patients
with carcinoma of the breast, TAXOL ata dose of 175 mg/m”~
administered intravenously over 3 hours every 3 weeks has
been shown to be eflective after failure of chemotherapy for
metastatic disease or relapse within 6 months of adjuvant
chemotherapy.”

Vinorelbine: “The usual 1mitial dose of NAVELBINE (trade
name of vinorelbine) is 30 mg/m~ administered weekly. The
recommended method of administration 1s an intravenous
injection over 6 to 10 minutes.”

Gemcitabine: “GEMZAR (trade name of gemcitabine) 1s for
intravenous use only. Adults Single-Agent Use: Pancreatic
Cancer—should be administered by intravenous infusion at a
dose of 1000 mg/m~ over 30 minutes once weekly for up to 7
weeks (or until toxicity necessitates reducing or holding a
dose), followed by a week of rest from treatment. Subsequent
cycles should consist of infusions once weekly for 3 consecu-
tive weeks out of every 4 weeks.”

Irinotecan: “Starting Dose and Dose Modifications Weekly
Dosage Schedule: The usual recommended starting dose of
CAMPTOSAR Imjection (trade name of Irinotecan injection)
is 125 mg/m”. In patients with a combined history of prior
pelvic/abdominal irradiation and modestly elevated serum
total bilirubin levels (1.0 to 2.0 mg/dL) prior to treatment with
CAMPTOSAR, there may be a substantially increased like-
lithood of grade 3 or 4 neutropenia. All doses should be admin-
istered as an intravenous nfusion over 90 minutes. The rec-
ommended treatment regimen (one treatment course) 1s once
weekly treatment for 4 weeks, followed by a 2-week rest
period.”

Doxorubicin: “Ovarian Cancer Patients Doxil (trade name of
doxorubicin HCI liposome 1njection) should be administered
intravenously at a dose of 50 mg/m” (doxorubicin HCI
equivalent) at an 1nitial rate of 1 mg/min to minimize the risk
of infusion reactions. If no infusion-related AEs are observed,
the rate of infusion can be increased to complete administra-
tion of the drug over one hour. The patient should be dosed
once every 4 weeks, for as long as the patient does not
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progress, shows no evidence of cardiotoxicity, and continues
to tolerate treatment. A minimum of 4 courses 1s recom-
mended because median time to response 1n clinical trials was
4 months.”

Dacarbazine: “Malignant Melanoma: The recommended
dosage 1s 2 to 4.5 mg/kg/day for 10 days. Treatment may be
repeated at 4 week intervals. 2 An alternate recommended
dosage 1s 250 mg/square meter body surface/day 1.V. for 5
days. Treatment may be repeated every 3 weeks.”
Rituximab: The recommended dosage of RITUXAN (trade
name of rituximab) is 375 mg/m~ given as an IV infusion once
weekly for four doses (days 1, 8, 15, and 22).

[fosfamide: IFEX (trade name of ifostamide) should be
administered intravenously at a dose of 1.2 ¢/m? per day for 5
consecutive days.

Etoposide: In small cell lung cancer, the VePesid For Injection
dose 1n combination with other approved chemotherapeutic
drugs ranges from 35 mg/m~/day for 4 days to 50 mg/m~/day
for 5 days.

Cytarabine: In the induction therapy of acute non-lympho-
cytic leukemia, the usual cytarabine dose in combination with
other anticancer drugs is 100 mg/m*/day by continuous IV
infusion (days 1 to 7) or 100 mg/m~ IV every 12 hours (days
1 to 7). Regarding R-ICE and R-DHAP, detailed information
1s available from references on clinical trials as follows:
R-ICE (Blood. 2006 May 15; 103(10):3684-8): Rituximab
(375 mg/m2) 1s administered on day 1 of each cycle and 48
hours before the initiation of the first cycle of ICE. ICE
chemotherapy 1s administered on an inpatient basis beginning
on day 3 of each cycle. Etoposide (100 mg/m?®) is adminis-
tered as an intravenous bolus daily for 3 days, from days 3 to
5. Carboplatin capped at 800 mg 1s administered as a bolus
infusion on day 4. Ifosfamide (5000 mg/m*), mixed with an
equal amount of mesna, was administered as a continuous
intravenous infusion over 24 hours beginning on day 4.

R-DHAP (Blood. 1988 January; 71:117-22, Leukemia &
Lymphoma 2007 May; 48(5):897-904): Rituximab (375
mg/m~) is administered on day 1 of each cycle and 48 hours
betore the mitiation of the first cycle of DHAP. Cisplatin (100
mg) 1s administered as a continuous intravenous infusion over
24 hours beginning on day 1. Cytarabine (2000 mg/m”~) is
administered as an intravenous bolus twice daily on day 2.
Additionally, 1n order to control chemotherapy-induced nau-
sea and vomiting, dexamethasone (40 mg/m~) is administered
as an 1ntravenous bolus daily for 3 days, from days 1 to 4.

In using the combination therapy of the present invention,
the same dose as that usually given as a single agent or a
slightly reduced dose (for example, 0.10-0.99 times the high-
est dose as a single agent) may be given through a normal
administration route.

In the case of an anticancer agent which 1s administered 1n
a certain administration cycle, the cycle may properly be
adjusted so as to be suitable for combinational use with
YMI1355. Specifically, the frequency of administration, dos-
age, time of infusion, medication cycle, and the like may be
determined properly according to individual cases consider-
ing the state of patients, age, gender, efc.

The mode of medication in combinational administration
of YM155 and an anticancer agent 1s not particularly limited
as long as a suitable administration route, frequency of
administration and dosage are properly selected. For
example, (1) administration ol a composition containing
YM1355 and an anticancer agent, 1.€., as a single preparation;
(2) combinational administration of 2 species of preparations
separately prepared from YM155 and an anticancer agent,
respectively, through the same administration route; (3) time
interval difference administration of 2 species of preparations
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separately prepared from YM155 and an anticancer agent,
respectively, through the same administration route (for
example, YM 135 1s administered first, and then an anticancer
agent, or vice versa); (4) combinational administration of 2
species of preparations separately prepared from YM155 and
an anticancer agent, respectively, through different adminis-
tration routes; and (35) time interval difference administration
ol 2 species of preparations separately prepared from YM155
and an anticancer agent, respectively, through different
administration routes (for example, YM135 1s administered
first, and then an anticancer agent, or vice versa).

In a preferred embodiment of combinational administra-
tion of the present invention, YM155 and another anticancer
agent are separately formulated, and the resulting 2 types of
preparations are administered concomitantly (including par-
tially concomitant) or at a time interval through an adminis-
tration route suitable to each preparation and 1n a proper
frequency of administration. In the time interval difference
administration, 1t 1s necessary to administer the preparations
at a time 1nterval which satisfies the potentiation of the anti-
cancer elfect. Preferably, the 2nd preparation 1s administered
within 2 weeks, more preferably 7 days, yet more preferably
3 days, after administration of the first preparation. When
there 1s concern about a drug-drug interaction between
YMI1355 and another anticancer agent, 1t 1s appropriate to
administer them at an 1interval required for avoidance of such
an interaction.

As shown 1n Test Examples, 1t was found that the thera-
peutic effect on cancer was potentiated by combination
therapy of YMI155 and an existing anticancer agent. The
elifect was confirmed by significant reduction of the tumor
volume 1n comparison with that by the respective single
application of YM155 or an existing anticancer agent. On the
other hand, the body weight was equal to that at the admin-
istration of an existing anticancer agent as a single agent,
indicating that possibly there 1s no change in adverse reaction
in the combinational use. Therefore, 1t was found that the
combinational use of YM135 and an existing anticancer agent
potentiates an anticancer action with no change of adverse
reaction, resulting in a satistactory therapeutic effect for can-
cer.

Surprisingly, it was elucidated that a combinational use of
YM1355 and a taxane-type anticancer agent, particularly doc-
ctaxel, exhibited a much better cancer-regression action. In an
amimal model as shown 1n the Test Examples, an anticancer
cifect was confirmed which was so potent that disappearance
of cancer was attained. In a combinational use with docetaxel,
disappearance of cancer was observed 1n all or part of the
ammals tested, and totally the tumor volume was reduced to
almost 0 (zero) after the lapse of 35 days; no tendency was
observed toward the growth of cancer cells again. From this
finding, 1t was estimated that the inhibitory effect of YM155
on expression of survivin and the anticancer effect of doc-
ctaxel worked synergistically to attain a particularly excellent
therapeutic effect for cancer.

In a preliminary test using an animal model to which an
other type of cancer was transplanted, e.g., prostate cancer
(PC-3), a taxane-type anticancer agent, docetaxel or pacli-
taxel, was administered combined with YM1535. As a result,
the anticancer action was potentiated in comparison with
administration of the respective single agents and the tumor
volume was reduced well. This suggests that the combina-
tional use of YM 1355 potentiates the anticancer action of exist-
ing anticancer agents and induces a good cancer therapeutic
eifect not limited by kinds of cancers. In addition, 1t has been
disclosed 1n the above-cited references No. 14 to 17 that
YM135 per se exhibits a potent anticancer action on a variety
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of cancers 1n which survivin i1s involved. These findings show
that the method of the mvention for treatment of cancers by
co-administration of YMI155 and an existing anticancer
agent, in which the mnhibitory effect of YM1355 on expression
of survivin and the anticancer effect of the existing anticancer
agent work synergistically, atfords a high therapeutic effect
for cancers and can be applied to treatment of a variety of
cancers. In particular, since YM155 has a new mechanism of
action working to inhibit the expression of survivin, it 1s
usetul in the treatment of kinds of cancers which are resistant
to existing anticancer agents.

The anticancer agents used 1n combination with YM135
include, preferably, those usually used against an objective
kind of cancers, particularly those used in a standard therapy.
For example, docetaxel for hormone-resistant prostate can-
cer, dacarbazine for melanoma, one or more agents selected
from docetaxel, paclitaxel, carboplatin, cisplatin and gemcit-
abine for lung cancer, or R-ICE and R-DHAP for lymphoma,
are included. The combinational use o1 YM155 1n addition to
these anticancer agents used 1n a standard therapy, 1s expected
to potentiate the therapeutic effect for cancers in the objective
kind of cancers.

EXAMPLES

The followings show the results of pharmacological tests
indicating the usefulness of the combinational use of the
invention.

Test Example 1
1) Test Compounds

The dose levels are expressed in terms of YM155, the

cationic moiety of the drug substance. Docetaxel hydrate
(Taxotere® INJECTION) was purchased from Sanofi-Aven-

t1s Pharma Ltd. (West Lavel, FRA) and used as docetaxel.

2) Preparation of Test Compounds

YM135 was dissolved 1n and diluted with physiological
saline 1 order to prepare dosing solutions (concentrations
calculated using the following formulation: dosexmean body
weilght for each group/daily release volume). These solutions
were prepared immediately before the implantation of an
osmotic pump (Alzet® model 1007D Micro-Osmotic Pump,
DURECT Co., CA, USA) into the test subjects. The solutions
were then loaded into the pump. Docetaxel was diluted with
physiological saline to prepare 2 mg/mL solutions immedi-
ately before administration.

3) Cells

The human lung carcinoma cell line Calu 6 (HTB-56, Lot No.
208280) was obtained from American Type Culture Collec-
tion (VA, USA). The cells were cultured at 37° C. ina 5% CO,
atmosphere in RPMI1640 medium supplemented with 10%
heat-mnactivated fetal bovine serum. The cells were collected
with trypsin, suspended in PBS at 6x10’ cells/mL, and then
mixed with all equivalent volume of Matrigel® Basement
Membrane Matrix (Becton Dickinson Co., Bedford, Mass.,
USA).

4) Animals

Five-week-old male nude mice (CAnN.Cg-Foxnlnu/Crl-
Crlj(nu/nu)) were purchased from Charles River Laboratories
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Japan, Inc (Kanagawa, Japan). They were maintained on a
standard diet and water throughout the experiments under
specific pathogen-iree conditions. The cells were cultured 1n
vitro and 3x10° cells/0.1 mL mouse were grafted subcutane-
ously into the flank of 6-week-old nude mice. The mice with
tumor volumes (lengthxwidth®x0.5) of 97.3 to 182.7 mm’
were divided into groups. This was done using SAS software
in order to minimize intragroup and intergroup tumor volume
variation.

5) Administration and Measurement

The first day of administration was designated day 0, and
observation continued until day 35. Each group (n=8) was
treated as follows.

Vehicle control group Vehicle

YMI135 group YM135 2 mg/kg/day (7-day sc continuous
infusion)

Docetaxel group Docetaxel 20 mg/kg/day (1v bolus on day 0, 4,
and )

Combination group YM135 2 mg/kg/day + Docetaxel 20 mg/kg/day

For 7-day sc continuous infusion, an osmotic pump contain-
ing either YM 135 or physiological saline, was implanted 1n
the dorsum of each animal while under anesthesia. The
vehicle control group received a 7-day sc continuous infusion
of physiological saline starting on day 0, and 1v bolus 1njec-
tion of physiological saline on days 0, 4 and 8. The YM155
group received a 7-day sc continuous infusion of YM155 at 2
mg/kg/day starting on day 0, and 1v bolus 1njection of physi-
ological saline on days 0, 4 and 8. The docetaxel group
received 1v bolus injection of docetaxel at 20 mg/10 mL/kg on
days 0, 4 and 8, as well as a 7-day sc continuous infusion of
physiological saline starting on day 0. The combination group
received both compounds 1nstead of the vehicle, similarly to
the YM155 and docetaxel groups.

Body weight and tumor diameter were measured every 3-4

days using calipers, and tumor volume was determined by
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with observed tumor regression, using the following formula:
100x{1-(mean tumor volume of each group on day 35)/
(mean tumor volume of each group on day 0)}. The number of
Complete Regressions (CRs) 1n all groups were checked dur-
ing the experimental period. The CR 1s defined by instances in
which the tumor burden falls [bellow] below the limit of
palpation.

6) Statistical Analysis

Values are expressed as the meanzxthe standard error of the
mean (SEM). Tumor volume and body weight on day 35 were
compared between each single compound group and combi-
nation group using the Student’s t-test. P values of less than
3% are considered significant. SAS software was used for
data processing.

7) Results

When the anti-tumor activity of YM1535 1n combination
with docetaxel was examined, the combination of YM155 at
2 mg/kg/day with docetaxel at 20 mg/kg/day completely
inhibited tumor growth (>100%), and induced complete
regression by 100% (Table 2 and FIG. 1-(a)). YM1535 treat-
ment alone inhibited tumor growth by 99% on day 35. Doc-
ctaxel also exhibited complete inhibition (>100%) of tumor
growth, and induced tumor regression by 52% on day 35.

During the 5 weeks of observation, YM155 or docetaxel
treatment group showed tumor regression only during the first
tew weeks which was followed by successive tumor regrowth
during the last few weeks. On the other hand, YM155 1n
combination with docetaxel showed complete regression of
the tumors 1n all cases on day 35. No statistically significant

decrease 1n body weight was observed 1n the combination
group as compared to docetaxel group (FIG. 1-(d)).

TABLE 2
Antitumor Number of
Tumor Volume (mm?) Body Weight (g) Activity Complete

Treatment Groups day O day 35 day 35 (% 1nh/% reg ) Regressions
Vehicle Control 1209 £ 7.0 2848.0 £185.1 26.56 £ 0.56 — 0/8
YM1355 1214+ 6.9 1423 £16.9 26.13 £ 0.56 99%06/— 0/8
Docetaxel 1214 7.0  58.0 £20.4 24.95 £ 0.54 >100%/52% 0/8
YM155 + Docetaxel 121.1 +7.2 0.0 = 0.0W* 2411 £0.66™>  >100%/100% 3/8

Values are expressed as the mean = SEM (n = 8).

TP < 0.05 versus Docetaxel group,

P < 0.01 versus YM155 group,
"P < 0.05 versus YM155 group,

NS

calculating the volume of an ellipsoid using the formula:
lengthxwidth®x0.5. Antitumor activities are expressed as pet-
cent inhibition of tumor growth (% 1nh) and percent regres-
sion of the tumor (% reg). The percent mnhibition of tumor
growth on day 35 was calculated for each group using the
following formula: 100x|1-{(mean tumor volume of each
group on day 35)—(mean tumor volume of each group on day
0)}/{(mean tumor volume of the control group on day 35)-
(mean tumor volume of the control group on day 0)}]. The
percent regression of the tumor was calculated for all groups
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no significance from Docetaxel group, respectively (Student’s t-test).

8) Discussion

Results of this study indicate that YM135 significantly
potentiate the anti-tumor activity of docetaxel without an
increase 1n systemic toxicity, which 1s evidenced by overt
symptoms such as body weight loss. The results also suggest
that YM135 in combination with docetaxel 1s tolerated by
mice, and that makes a strong combination for the treatment
of cancer.
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Test Example 2

The following study was conducted 1n the same way as Test
Example 1 except for the administration timing.
A) The first day of administration was designated day O, and

observation continued until day 335. Each group (n=8) was
treated as follows.

Vehicle control group Vehicle

YMI135 group YM155 2 mg/kg/day (7-day sc continuous
infusion)

Docetaxel group Docetaxel 20 mg/kg/day (1v bolus on day 7, 11,
and 15)

Combination group YM155 2 mg/kg/day — Docetaxel 20 mg/kg/day

For 7-day sc continuous 1nfusion, an osmotic pump contain-
ing either YM 135 or physiological saline, was implanted 1n
the dorsum of each animal while under anesthesia. The

vehicle control group received a 7-day sc continuous infusion
of physiological saline starting on day 0O, and 1v bolus 1njec-
tion of physiological salineondays 7,11 and 15. The YM1535
group recerved a 7-day sc continuous infusion of YM135 at 2
mg/kg/day starting on day 0 and 1v bolus injection of physi-
ological saline on days 7, 11 and 15. The docetaxel group
received 1v bolus mjection of docetaxel at 20 mg/10 mL/kg on
days 7,11 and 15, as well as a 7-day sc continuous infusion of
physiological saline starting on day 0. The combination group
received both compounds 1nstead of the vehicle, similarly to

the YM155 and docetaxel groups.
Results

When the anti-tumor activity of YM135 1n sequential com-
bination with docetaxel was examined, the combination of
YM135 at 2 mg/kg/day with docetaxel at 20 mg/kg/day com-
pletely mhibited tumor growth (>>100%), and induced com-
plete regression by 99% (lable 3 and FIG. 1-(¢)). YM155
treatment alone mhibited tumor growth by 99% on day 35.
Docetaxel also exhibited complete inhibition (>100%) of
tumor growth, and induced tumor regression by 10% on day
35. During the 5 weeks of observation, YM155 or docetaxel
treatment group showed tumor regression only during the first
tew weeks which was followed by successive tumor regrowth
during the last few weeks. On the other hand, YM155 1n
combination with docetaxel showed complete regression of
the tumors in [all] 7 cases of 8 cases, and tumor volume was
significantly (P<t0.01) reduced in mice treated withYM135 1n
combination with docetaxel as compared to each single com-
pound treatment on day 335. No statistically significant
decrease 1n body weight was observed in the combination
group as compared to Docetaxel group (FI1G. 1-(1)).
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B) The first day of administration was designated day 0, and
observation continued until day 35. Each group (n=8) was
treated as follows.

Vehicle control group Vehicle

YMI155 group YM155 2 mg/kg/day (7-day sc continuous
infusion)

Docetaxel group Docetaxel 20 mg/kg/day (1v bolus on day 0O,
4, and &)

Combination group Docetaxel 20 mg/kg/day — YM135 2 mg/kg/day

For 7-day sc continuous infusion, an osmotic pump con-

taining either YM155 or physiological saline, was implanted
in the dorsum of each animal while under anesthesia. The
vehicle control group received a 7-day sc continuous 1infusion
of physiological saline starting on day 8, and 1v bolus 1njec-
tion of physiological saline on days 0, 4 and 8. The YM155
group received a 7-day sc continuous infusion of YM155 at 2
mg/kg/day starting on day 8, and 1v bolus 1njection of physi-
ological saline on days 0, 4 and 8. The docetaxel group
received 1v bolus mjection of docetaxel at 20 mg/10 mL/kg on
days 0, 4 and 8, as well as a 7-day sc continuous infusion of
physiological saline starting on day 8. The combination group

received both compounds 1nstead of the vehicle, similarly to
the YM155 and docetaxel groups.

Results

When the anti-tumor activity of YM155 1n sequential com-
bination with docetaxel was examined, the combination of
YM135 at 2 mg/kg/day with docetaxel at 20 mg/kg/day com-
pletely mhibited tumor growth (>>100%), and induced com-
plete regression by 97% (Table 4 and FIG. 1-(b)). YM155
treatment alone inhibited tumor growth by 61% on day 35.
Docetaxel also exhibited complete inhibition (>100%) of
tumor growth, and induced tumor regression by 68% on day
35. During the 5 weeks of observation, [YM155 or] docetaxel
treatment group showed tumor regression only during the first
tew weeks which was followed by successive tumor regrowth
during the last few weeks. On the other hand, YM155 1n
combination with docetaxel showed complete regression of
the tumors 1n three cases, and tumor volume was significantly
(P<<0.01)reduced 1n mice treated with YM1 35 in combination
with docetaxel as compared to each single compound treat-
ment on day 35. No statistically significant decrease 1n body
welght was observed in the combination group as compared
to docetaxel group (FIG. 1-(¢)).

Tumor Volume gmmg’! Body Weight (g) Antitumor Activity Number

Treatment Groups day O day 35 day 35
Vehicle Control 2085 = 18.6 4237.0 £545.7 25.88 £ 0.70
YM155 2085 £ 18.6 251.8 £50.7 26.25 £0.25
Docetaxel 209.1 £ 18.3 18R.8 +29.1 21.03 £0.94
YM155—=Docelaxel 208.6 + 18.1 1.3 £ 1.3 2413 +0.78%

Values are expressed as the mean = SEM (n = 8).

Mp < 0.01 versus Docetaxel group,
P < 0.01 versus YM155 group,

"P < 0.05 versus YM155 group,
TP < 0.05 versus Docetaxel group (Student’s t-test).

(% 1mh/% reg) of CRs
— 0/8
99%/— 0/8
>100%/10% 0/8
>100%/99% 7/8
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TABLE 4
Tumor Volume (mm”) Body Weight (g) Antitumor Activity Number
Treatment Groups day O day 35 day 35 of CRs of CRs
Vehicle Control 207.7 £23.5  3380.8+£ 3254 24.33 £ 0.85 — 0/8
YM155 2069 £ 21.8  1437.5 £ 225.5 24.80 £1.01 61%/— 0/8
Docetaxel 210.0 £22.6 67.2 £15.1 23.84 £1.01 >100%/68% 0/8
Docetaxel =YM155 210.1 +20.4 5.5+ 1717 25.74 £ 1.13%V*-N5 >100%/97% 3/8

Values are expressed as the mean = SEM (n = 8).

P < 0.01 versus Docetaxel group,

P <0.01 versus YM155 group,

N5ho significance from YM 135 group and Docetaxel group, respectively (Student’s t-test).

Test Example 3

The study was conducted 1n the same way as Test Example
1, except that the listed agents in Table 5 were used instead of
Docetaxel according to the following dosage regimen.

TABLE 5
Anticancer Agent Dosage Regimen Result
Carboplatin  CBDCA 60 mg/kg/day 1.v. (day 0, 1) FIG. 2-(a) & (b)
Cisplatin CDDP 3 mg/kg/day 1.v. FIG. 2-(c) & (d)
(day 0-4, 7-11)
Gemcitabine GEM 200 mg/kg/day 1.v. FIG. 3-(a) & (b)
(day O, 3, 6)
Vinorelbine VNR 10 mg/kg/day 1.v. (day O, 7) FIG. 3-(¢c) & (d)
Doxorubicin  DXR 10 mg/kg/day 1.v. (day O, 7) FIG. 4-(a) & (b)
Irinotecan CPT-11 60 mg/kg/day 1.v. (day 0-4) FIG. 4-(c) & (d)
Paclitaxel TXT 10-15 mg/kg/day 1.v. (day 0-4) FIG. 5-(a) & (b)

(In the Table 5, 1.v. means intravenous administration, for example, (day 0, 1) means
once-a-day administration at the imtial day of administration (day 0) and at the 1st day (day
1); (day 0-4) means once-a-day administration from the imitial day of administration (day 0)
to the 4th day (day 4), respectively.)

Results were shown 1n FIGS. 2 to 5. In the figures, values
are expressed as the mean+SEM (n=8). 4: P<0.01 versus [an
anticancer agent group] YMI155 group, ##: P<0.01 versus
[YM155 group] an anticancer agent group, #: P<0.05 versus
YM135 group, N.S.: no significance from YM 135 group and
the anticancer agent group, respectively (Student’s t-test).
The respective anticancer agents were purchased as commer-

cially available products, and prepared according to the pro-
cedure directed 1n package inserts to use 1n the tests.

Test Example 4

The study was conducted 1n the same way as Test Example
1, except that Dacarbazine was used instead of Docetaxel and
Melanoma A375 cells were used instead of Calu 6 cells
according to the following dosage regimen (n=8). Results
were shown 1n FIG. 6.

YMI135 group YM155 3 mg/kg/day (7-day sc continuous infusion)
Dacarbazine Dacarbazine 200 mg/kg, 5 times weekly, 1.v.

group

Combination YM155 3 mg/kg/day (7-day sc continuous infusion) +
group Dacarbazine 200 mg/kg, 5 times weekly, 1.v.

Dacarbazine was purchased as commercially available prod-
ucts, and prepared according to the procedure directed in
package 1serts to use 1n the tests.

Test Example 5

The study was conducted 1n the same way as Test Example 1,
except that R-ICE(RICE) or Rituximab(RTX) was used
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instead of Docetaxel, and lymphoma WSU-DLCL-2 cells
were used instead of Calu 6 cells according to the following

dosage regimen.

YMI135 group YM155 1 mg/kg/day (7-day sc continuous
infusion)

RICE group RTX 50 mg/kg, 1.v. (day 0)+(IFM 200 mg/kg+
ETP 10 mg/kg), 1.v. (day 1.2 and 3)+CBDCA 30 mg/kg, 1.v.
(day 1)

YMI1355+RICE group YM155 1 mg/kg/day (7-day sc continu-
ous miusion)+RTX 50 mg/kg, 1.v. (day 0)+(IFM 200 mg/kg+
ETP 10 mg/kg), 1.v. (day 1, 2 and 3)+CBDCA 30 mg/kg, 1.v
(day 1).

YMI354RTX group YM135 1 mg/kg/day (7-day sc continu-
ous 1nfusion)+RTX 350 mg/kg, 1.v. (day 0).

RTX, IFM and ETP were purchased as commercially avail-
able products, and prepared according to the procedure
directed in package inserts to use 1n the tests. Results were
shown 1n FIG. 7. In the figures, values are expressed as the
meanzSEM (n=6). 9. P<0.01 versus an anticancer agent
group, : P<0.05 versus an anticancer agent group, ##:
P<0.01 versus YM155 group, N.S.: no significance from
YMI1355 group and the anticancer agent group, respectively
(Student’s t-test). YM 155 1n combination with R-ICE showed
complete regression of the tumors 1n one case, and YM1355 1n
combination with RTX showed complete regression of the
tumors 1n two cases.

The preliminary study was done by using the method similar
to the above-mentioned YM155+RICE group, but R-DHAP
was used mstead of R-ICE, wherein R-DHAP was consisting
of rituximab (30 mg/kg 1.v., day O and 2), cisplatin (5 mg/kg,
1.v., day 2), cytarabin (70 mg/kg, 1.v., day 4). The tumor
volume was significantly (P<t0.01) reduced 1n the combina-
tion group as compared to R-DHAP group on day 18.

Test Example 6

The study was conducted 1n the same way as Test Example
5 according to the following dosage regimen.

YMI135 group YM155 2 mg/kg/day (7-day sc continuous
infusion)

RICE group RTX 50 mg/kg, 1.v. (day 6 and 8)+(IFM 400
mg/kg+CBDCA 30 mg/kg), 1.v (day 9)+ETP 10 mg/kg, 1.v
(day 8, 9 and 10)

YMI1355—=RICE group YM155 2 mg/kg/day (7-day sc con-
tinuous infusion)+RTX 30 mg/kg, 1.v. (day 6 and 8)+(IFM
400 mg/kg+CBDCA 30 mg/kg), 1.v. (day 9)+ETP 10 mg/kg,
1.v. (day 8, 9 and 10)

Results were shown 1n table 6. In the table, values are
expressed as the meantSEM (n=8, RICE group: n=6). 4
P<0.01 versus an RICE group, ##: P<0.01 versus YMI135
group, N.S.: no significance from RICE group (Student’s
t-test). YM155 1n combination with R-ICE showed complete
regression of the tumors 1n s1x cases.
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TABLE 6
Tumor Volume (mm") Body Weight (g) Antitumor Activity Number
Treatment Groups day O day 28 day 28 (% inh/% reg) of CRs
Vehicle Control 404.4 + 14.5 2131.5 £276.6 29.02 £0.38 — 0/8
YM155 405.1 £ 13.8 1181.3 +174.7 28.81 £0.23 45%/— 0/8
RICE 404.2 = 13.0 1356.0 £ 371.7 29.54 £ 0.51 56%/— 0/6
YM1355 = RICE ~ 404.7 £ 12.6 17.6 £ 11.5M7% 2855 £ 0.26"*  >100%/96% 6/8

INDUSTRIAL APPLICABILITY

The method of the mmvention for treatment of cancer by
co-administration of YMI155 and an existing anticancer
agent, 1n which the inhibitory action of YM 155 on expression
of survivin works synergistically with the anticancer effect of
the existing anticancer agent, affords a high therapeutic etl

ect
for cancers and 1s useful 1n treatment of a variety of cancers to
which existing anticancer agents are applied, accordingly.
Thus, the method of the invention for treatment of cancer by
co-administration o1 YM155 and an existing anticancer agent
1s usetul in treatment of cancers, preferably all solid cancers
and lymphomas, particularly skin cancer, bladder cancer,
breast cancer, uterine cancer, ovary cancer, prostate cancer,
lung cancer, colon cancer, pancreas cancer, renal cancer, gas-
tric cancer, and the like. Particularly, they are expected as
therapeutic agents for some kinds of cancers which show
resistance against existing anticancer agents.

The mvention claimed 1s:

1. A method for treatment of a cancer patient with lym-
phoma, which comprises administering an effective amount
of 1-(2-methoxyethyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-yl-
methyl)-4,9-dihydro-1H-naphtho[ 2,3-d Jimidazol-3-1um
bromide to said patient, combined with

[1)] an effective amount of rituximabl,

11) a combination therapy R-ICE consisting of rituximab,

ifostamide, carboplatin and etoposide, or

111) a combination therapy R-DHAP consisting of ritux-

imab, cytarabine and cisplatin as anticancer agents].

[2. The method as claimed in claim 1, wherein rituximab is
combined with said effective amount of 1-(2-methoxyethyl)-
2-methyl-4,9-dioxo-3-(pyrazin-2-ylmethyl)-4,9-dihydro-

1 H-naphtho[2,3-d]imidazol-3-ium bromide.}

3. The method as claimed in claim 1, wherein said ritux-
imab is administered as a member of a combination therapy
[selected from the group consisting of R-ICE and] R-DHAP
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[is combined with said effective amount of 1-(2-methoxy-
cthyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylmethyl )-4,9-d1-
hydro-1H-naphtho[2,3-d]imidazol-3-ium bromidel].

4. The method as claimed in claim [3] /, wherein said
rituximab is administered as a member of a combination
therapy R-ICE [is combined with said effective amount of
1-(2-methoxyethyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylm-
cthyl)-4,9-dihydro-1H-naphtho[2,3-d]Jimidazol-3-tum  bro-
mide].

[5. The method as claimed in claim 1, wherein the patient
has lymphoma.]

6. The method as claimed 1n claim 1, wherein said 1-(2-
methoxyethyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylmethyl)-
4,9-dihydro-1H-naphtho[2,3-dJimidazol-3-tum bromide 1s
administered intravenously by infusion at a dose of 1-10
mg/m~/day continuously for a period of 4-14 days.

7. A method as claimed in claim 6, wherein said 1-(2-
methoxyethyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylmethyl)-
4.9-dihydro-1H-naphtho[2,3-]imidazol-3-tlum bromide 1s
administered intravenously by infusion at a dose of 3-8
mg/m>/day continuously for 7 days followed by 14 days of no
1-(2-methoxyethyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylm-
cthyl)-4,9-dihydro-1H-naphtho[2,3-d]Jimidazol-3-tum  bro-
mide, after which the entire administration cycle can be
repeated depending on the patient’s conditions.

[8. A kit comprising at least one cycle dosage of 1-(2-
methoxyethyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylmethyl)-
4,9-dihydro-1H-naphtho|2,3-d|Jimidazol-3-tum bromide and

1) rituximab,

11) anticancer agents for a combination therapy R-ICE con-
sisting of rituximab, ifosfamide, carboplatin and etopo-
side, or

111) anticancer agents for a combination therapy R-DHAP
consisting of rtuximab, cytarabine and cisplatin as anti-
cancer agents. ]
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