DESCRIPTION

PHARMACEUTICAL COMPOSITION FOR TREATMENT OF OR REMISSION IN
ELDERLY OR TERMINAL CANCER PATIENT

TECHNICAL FIELD
[0001]

The present invention relates to a pharmaceutical composition for treating or putting
elderly cancer patients and terminal cancer patients into remission, comprising, as an active
ingredient, (2S)-2-[(2S,3R)-3-amino-2-hydroxy-4-phenylbutanoylamino]-4-methylpentanoic

acid or a pharmacologically acceptable salt thereof.

BACKGROUND ART
[0002]

In recent years, the association of cancer aggravation with inflammatory cells and
immune cells has been revealed.
[0003]

A part of the mechanism on metastasis of cancer cells circulated in blood (Circulating
Tumor Cells: CTCs) has been reported (Non Patent Literature 1). According to the literature,
CTCs are naturally susceptible to the attack by natural killer cells (NK cells) but can avoid the
attack by NK cells through attachment of a large number of platelets to the CTCs thereto.
Additionally, CTCs in such condition easily adhere to the vascular endothelium, which is then
activated when neutrophils are recruited in the proximity of the adhered CTCs, whereby the
CTCs extravascularly transmigrate and propagate to give rise to cancer metastasis in the end.
[0004]

It is also reported that there is a significant correlation between the neutrophil count (N)
to lymphocyte count (L) ratio (NLR) in peripheral bloods of cancer patients and the prognosis
of the cancer patients and that when the NLR is high, the prognosis is poor (Non Patent

Literature 2).



[0005]

Bestatin (registered trademark) is known to contain, as an active ingredient, (2S)-2-
[(2S,3R)-3-amino-2-hydroxy-4-phenylbutanoylamino]-4-methylpentanoic acid (generic name:
Ubenimex), binds to the aminopeptidase present on the surface of immunocompetent cells to
exhibit immune reinforcement effects on cancer patients, and is approved by the Japanese
authorities for the application of extending the survival time by the combined use with a
maintenance and consolidation therapy agent after the remission induction of adult acute non-
lymphatic leukemia and has been clinically applied (Non Patent Literature 3). It is further
reported that a combination therapy, which is not applicable, has been attempted wherein,
although each administration and dose is within the range of approval and authorization, a
high dose of Bestatin (30 mg/day) and a high dose of UFT (400 mg/day (divided
administration, twice a day)) are administered every day after surgery on bladder cancer
patients, and that the combination therapy was useful when compared with UFT single
administration groups (Non Patent Literature 4). It is further suggested that Bestatin is useful
as a therapeutic agent for cancers with which cancer stem cells are associated, because the
aminopeptidase N to which Bestatin binds is the same as the receptor (CD13) relating to the
growth of cancer stem cells and the antitumor effect was confirmed when an extremely high
dose (20 mg/kg) of Bestatin and a high dose (30 mg/kg) of 5-FU were administered multiple
times to mice to which cancer stem cells were transplanted (Patent Literature 1 and Non Patent

Literature 5).
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[0006]
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SUMMARY OF INVENTION
PROBLEM TO BE SOLVED BY INVENTION
[0008]

Today, various anticancer agents have been developed and clinically applied but many
of those involve serious side effects and such therapy using the agents causes intolerable
serious side effects in elderly cancer patients and terminal cancer patients in most cases.
However, anticancer agents involving serious side effects are not useful any more for elderly
cancer patients and terminal cancer patients but there is rather a demand for treatment methods
with fewer side effects for the purpose of enhancing and maintaining QOL (Quality of Life)
and extending the life.

[0009]
Thus, an object of the present invention is to provide a novel treatment method suitable

for elderly cancer patients and terminal cancer patients.

MEANS FOR SOLVING PROBLEM
[0010]

The present inventors conducted extensive studies to solve the above problems and
have now found that Bestatin, which has been clinically applied exclusively in order to extend
the survival time by combination with a maintenance and consolidation therapy agent after the

remission induction of adult acute non-lymphatic leukemia, is useful for treating or putting
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elderly cancer patients and terminal cancer patients into remission when singly administered in
a far lower dose than the usual dose (30 to 60 mg/body/day) to these cancer patients. The
inventors have now further found that when a far lower dose of an anticancer agent or a
molecular targeted drug than the usual dose is administered with a far lower dose of Bestatin
than the usual dose (30 to 60 mg/body/day) which is considered not to be effective in a
common sense, it is effective for treating or putting such cancer patients into remission. The
present invention is based on these findings.
[0011]

The present invention is as follows.
[1] A pharmaceutical composition for treating or putting an elderly or a terminal cancer patient
into remission, comprising, as an active ingredient, (2S)-2-[(2S,3R)-3-amino-2-hydroxy-4-
phenylbutanoylamino]-4-methylpentanoic acid or a pharmacologically acceptable salt thereof.
[2] The pharmaceutical composition according to [1], wherein the cancer patient has a high
neutrophil count to lymphocyte count ratio in peripheral blood.
[3] The pharmaceutical composition according to [1] or [2], wherein the cancer patient has a
high platelet count to lymphocyte count ratio in peripheral blood.
[4] The pharmaceutical composition according to any one of [1] to [3], wherein the cancer
patient has a normal range of neutrophil counts in peripheral blood.
[5] The pharmaceutical composition according to any one of [1] to [4], wherein the cancer
patient has a normal range of platelet counts in peripheral blood.
[6] A combination drug for treating or putting an elderly or a terminal cancer patient into
remission, comprising the pharmaceutical composition according to any one of [1] to [5], and
an anticancer agent and/or a molecular targeted drug.
[7] A kit preparation for treating or putting an elderly or a terminal cancer patient into
remission, comprising the pharmaceutical composition according to any one of [1] to [5], an
anticancer agent and/or a molecular targeted drug.
[0012]

The present invention includes the disclosed contents described in Japanese Patent

Application No. 2014-255403 from which the present application claims the priority.
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EFFECT OF INVENTION
[0013]
According to the present invention, a novel treatment method with fewer side effects

for elderly cancer patients and terminal cancer patients is provided.

BRIEF DESCRIPTION OF DRAWINGS

[0014]

[Fig. 1] This figure 1 is a graph showing the changes in CEA level, platelet count and CA19-9
level in peripheral blood when Bestatin is administered alone or is not administered on a 61-
year-old case of the post-surgery liver metastasis of colorectal cancer.

[Fig. 2] This figure is a graph showing the changes in CEA level in peripheral blood by single
administration of Bestatin on a 61-year-old case of the post-surgery recurrence of non-small
cell lung cancer.

[Fig. 3] This figure is a graph showing the changes in NLR in peripheral blood by combination
administration of Bestatin and an anticancer agent (UFT) on an 82-year-old case of non-small
cell lung cancer.

[Fig. 4] This figure is a graph showing the changes in platelet count to lymphocyte count ratio
(PLR) in peripheral blood by combination administration of Bestatin and a molecular targeted
drug (Inlyta™) on a 77-year-old case of renal sarcoma.

[Fig. 5] This figure is a graph showing the changes in NLR and CRP in peripheral blood by
combination administration of Bestatin and a molecular targeted drug (Iressa'™) on a 57-year-
old case of the multiple bone metastases of non-small cell lung cancer.

[Fig. 6] This figure is photo images (PET diagnostic images) showing the focuses before (A)
and after (B) combination administration of Bestatin and a molecular targeted drug (Iressa’™)
on a 57-year-old case of the multiple bone metastases of non-small cell lung cancer.

[Fig. 7] This figure is a graph showing the changes in CEA in peripheral blood by combination
administration of Bestatin and a molecular targeted drug (Tarceva'™) on a 49-year-old case of

the multiple bone metastases of lung adenocarcinoma.
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[Fig. 8] This figure is photo images (PET diagnostic images) showing the focuses before (A)
and after (B) combination administration of Bestatin and a molecular targeted drug
(Tarceva'™) on a 49-year-old case of the multiple bone metastases of lung adenocarcinoma.
[Fig. 9] This figure is a graph showing the changes in CA19-9 and CRP in peripheral blood by
combination administration of Bestatin and a molecular targeted drug (Tarceva™) on a 71-
year-old case of the multiple liver metastases of duodenal papilla cancer.

[Fig. 10] This figure is photo images (CT diagnostic images) showing the focus before (A) and
after (B) combination administration of Bestatin and a molecular targeted drug (Tarceva™) on
a 71-year-old case of the multiple liver metastases of duodenal papilla cancer. The square
shows the region where treatment effects were notably confirmed.

[Fig. 11] This figure is a graph showing the changes in CEA in peripheral blood by
combination administration of Bestatin and a molecular targeted drug (Xalkori™) on a 30-
year-old case of the carcinomatous pleurisy and carcinomatous pericarditis caused by lung
cancer.

[Fig. 12] This figure is photo images (chest X-ray images) showing the focus before (A) and
after (B) combination administration of Bestatin and a molecular targeted drug (Xalkori™) on
a 30-year-old case of the carcinomatous pleurisy and carcinomatous pericarditis caused by
lung cancer.

[Fig. 13] This figure is a graph showing the changes in leukocytes, neutrophils, lymphocytes
and NLR in peripheral blood by combination administration of Bestatin and a molecular
targeted drug (Iressa™) on a 73-year-old case of lung adenocarcinoma.

[Fig. 14] This figure is photo images (chest X-ray images) showing the focus before (A) and
after (B) combination administration of Bestatin and a molecular targeted drug (Iressa' ™) on a
73-year-old case of lung adenocarcinoma. The square shows the region where treatment
effects were notably confirmed.

[Fig. 15] This figure is a graph showing the changes in CEA and SLX in peripheral blood and
the changes in urine pH by combination administration of Bestatin and a molecular targeted

drug (Tarceva™) on a 71-year-old case of the post-surgery recurrence of lung adenocarcinoma.



[Fig. 16] This figure is a graph showing the changes in CA19-9 and CEA in peripheral blood
by combination administration of Bestatin and a molecular targeted drug (Tarceva'™) on a 66-
year-old case of the multiple brain metastases of lung adenocarcinoma.

[Fig. 17] This figure is photo images (brain MRI diagnostic images) showing the focus before
(A) and after (B) combination administration of Bestatin and a molecular targeted drug
(Tarceva'™) on a 66-year-old case of the multiple brain metastases of lung adenocarcinoma.
The square shows the region where treatment effects were notably confirmed.

[Fig. 18] This figure is a graph showing the changes in urine pH by combination

administration of Bestatin and a molecular targeted drug (Giotrif™

) on a 66-year-old case of
the post-surgery recurrence and multiple bone metastases of lung adenocarcinoma.

[Fig. 19] This figure is photo images (PET diagnostic images) showing the focuses before (A)
and after (B) combination administration of Bestatin and a molecular targeted drug (Giotrif™)
on a 66-year-old case of the post-surgery recurrence and multiple bone metastases of lung
adenocarcinoma.

[Fig. 20] This figure is a graph showing the changes in tumor volume (mm?) in the mice of

each group treated with gefitinib and/or Bestatin.

MODE FOR CARRING OUT THE INVENTION [0015]

The present invention relates to a pharmaceutical composition for treating or putting
elderly cancer patients and terminal cancer patients into remission, comprising, as an active
ingredient, (2S)-2-[(2S,3R)-3-amino-2-hydroxy-4-phenylbutanoylamino]-4-methylpentanoic
acid or a pharmacologically acceptable salt thereof.

[0016]

(2S)-2-[(2S,3R)-3-Amino-2-hydroxy-4-phenylbutanoylamino]-4-methylpentanoic acid
is known under a generic name of ubenimex and is known to be usable as an active ingredient
for anti-maliganant-tumor agents. Hereafter, (2S)-2-[(2S,3R)-3-amino-2-hydroxy-4-
phenylbutanoylamino]-4-methylpentanoic acid is written as "ubenimex" herein

[0017]



In the present invention, ubenimex may be produced by a conventionally known typical
procedure and, for example, not only those chemically synthesized but also those produced as
culture fermentation products using microorganisms can be used. Alternatively, commercial
products such as "Bestatin (registered trademark)™ may be used.

[0018]

Ubenimex is salt free but may form a salt, as a pharmacologically acceptable salt, with,
for example, hydrochloric acid, sulfuric acid or phosphoric acid.
[0019]

In the present invention, the term “elderly cancer patients” means cancer patients aged
70 or more, 75 or more, 80 or more, or more than that.

[0020]

Further, in the present invention, the term "terminal cancer patients" means cancer
patients who are diagnosed by doctors not to be surgically operable and/or not to be treatable
by any other effective standard cancer chemotherapies.

[0021]

Furthermore, examples of the elderly or terminal cancer patients include those
corresponding to one or more of the following (i) to (iv).

(i) The neutrophil count (N) to lymphocyte count (L) ratio (NLR) in peripheral blood is high.
The "NLR is high™ used herein means that such a ratio is 4 or more, more than 4, 5 or more,
more than 5, 6 or more, more than 6, or more than that.

(ii) The platelet count (P) to lymphocyte count (L) ratio (PLR) is high. The "PLR is high"
used herein means that such a ratio is more than 1, 1.5 or more, more than 1.5, 2 or more, more
than 2, or more than that.

(iii) The platelet count in peripheral blood is within a range of typical normal values or within
a range of standard values. Such a range herein can be from about 130000/uL to 350000/pL.
More preferably, the platelet count in peripheral blood for the last several months (e.g., 0.5 to
3 months, preferably 1 to 2 months) is within the above range and remains on a plateau or is

decreased. The "plateau” used herein means the platelet count in peripheral blood is within a



range of 0 to 10% increase or decrease. The "decreased" means gradually decreasing in such
a manner that the platelet count in peripheral blood decreases in a range of about 10 to 30%.
(iv) The neutrophil count in peripheral blood is within a typical value of normal values or
within a range of standard values. Such a range herein can be from about 2000 /mm? to
6800/mm?®. More preferably, the neutrophil count in peripheral blood for the last several
months (e.g., 0.5 to 3 months, preferably 1 to 2 months) is within the above range and remains
on a plateau or is decreased. The “plateau” used herein means the neutrophil count in
peripheral blood is within a range of 0 to 10% increase or decrease. The "decreased” means
gradually decreasing in such a manner that the neutrophil count in peripheral blood decreases
in a range of about 10 to 30%.

[0022]

In the present invention, the "cancer" means a solid cancer. The solid cancer includes
any cancers except hematologic cancers such as leukemia and is not particularly limited but is
preferably one or more cancers selected from lung cancers, colon or colorectal cancers, gastric
or stomach cancers, breast cancers, hepatomas, pancreatic cancers, gallbladder/bile duct
cancers, renal cancers, prostate cancers, bladder cancers, uterine cancers, thyroid gland cancers,
duodenal cancers, and metastatic cancers thereof.

[0023]

The pharmaceutical composition of the present invention, together with the active
ingredient ubenimex or a pharmacologically acceptable salt thereof, may contain an excipient,
a binder, a disintegrator, a lubricant, a diluent, a solubilizing auxiliary agent, a suspending
agent, an isotonizing agent, a pH adjusting agent, a buffering agent, a stabilizer, a coloring
agent, a flavor, and/or an odor improving agent, all of which are commonly used in
pharmaceutical production, and may be in the dosage form suitable for oral administration or
parenteral administration (e.g., intravenous administration, intraarterial administration, local
administration by injection, intraperitoneal or intrathoracic administration, transpulmonary
administration, subcutaneous administration, intramuscular administration, sublingual
administration, percutaneous absorption or intrarectal administration). The pharmaceutical

composition of the present invention may be formulated into solutions, emulsions, liposome
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preparations, injections, suspensions, ointments, creams, transdermal absorption agents,
transmucosal absorption agents, tablets, pills, capsules, fine powders, powders, granules, fine
granules, or syrups (not limited to these). These forms can be mixed, molded or prepared in
accordance with routine methods practiced in the relevant art. The pharmaceutical
composition of the present invention may be lyophilized and made into a storable form and
subsequently, when used, it may be dissolved in a buffer solution containing water,
physiological saline or the like and adjusted to a suitable concentration to be used.

[0024]

The effects of the pharmaceutical composition of the present invention can be
evaluated using one or more of the following (i) to (vii) as the indicator in patients to whom
the pharmaceutical composition is administered in comparison with patients to whom the
pharmaceutical composition is not administered or with patients before administration.

(i) A tumor has regressed or disappeared, or has not enlarged.

(i) Extension of survival time (life extension effect) is confirmed.

(iii) Improvement in the cancer-associated symptoms (e.g., edema, etc.) is confirmed.
(iv) The level(s) of a tumor marker(s) in peripheral blood has/have dropped.

(v) NLR in peripheral blood has decreased.

(vi) PLR in peripheral blood has decreased.

(vii) Urinary pH has changed from acidic pH to alkaline pH.

[0025]

The pharmaceutical composition of the present invention can also be used with an
existing anticancer agent or a molecular targeted drug in a low dose which hardly causes
critical side effects. The anticancer agents are cytocidal anticancer agents and examples
include, but not limited thereto, antimetabolites (Tegafur, Tegafur/uracil (tradename: UFT),
Tegafur/gimeracil/oteracil  potassium combination agent, fluorouracil, gemcitabine,
enocitabine, carmofur, doxifluridine, cytarabine, cytarabine ocfosfate, mercaptopurine,
fludarabine, capecitabine, methotrexate, cladribine, pemetrexed, hydroxycarbamide, etc,),
alkylating drugs (cyclophosphamide, thiotepa, ifosfamide, busulfan, dacarbazine, merphalan,

ranimustine, nimustine, temozolomide, etc.), platinum compounds (carboplatin, cisplatin,
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oxaliplatin, nedaplatin, etc.), anticancer antibiotics (doxorubicin, aclarubicin, idarubicine,
actinomycin D, daunorubicin, zinostatin stimalamer, bleomycin, mitomycin C, pirarubicine,
epirubicin, peplomycin, amurubicine, etc.), microtubules-acting anticancer agents (vinca
alkaloid, taxane, etc.) and topoisomerase inhibitors. Further, examples of the molecular
targeted drug include, but not limited thereto, sorafenib, erlotinib (tradename: Tarceva),
axitinib (tradename: Inlyta), everolimus, sunitinib, imatinib, lapatinib, rituximab, dasatinib,
bortezomib, tamibarotene, gefitinib (tradename: Iressa), ibritumomab, nilotinibu, temsirolimus,
trastuzumab, panitumumab, tretinoin, gemtuzumab ozogamicin, crizotinib (tradename:
Xalkori) and afatinib (tradename: Giotrif). One or more drugs selected from the above-
described drugs can be used as the existing anticancer agents and the molecular targeted drugs.
[0026]

The pharmaceutical composition of the present invention and the above existing
anticancer agent and/or molecular targeted drug for combination administration can be
provided as a combination product.

[0027]

The "combination product” may be a combination drug comprising, as the active
ingredients, the pharmaceutical composition of the present invention and the above existing
anticancer agent and/or molecular targeted drug or may be those prepared, packaged and
distributed in the form of a single package (kit preparation) suitable for combination
administration of the antitumor agent of the present invention and the above existing cancer
chemotherapeutic agent. The combination product can comprise the pharmaceutical
composition of the present invention and the above existing anticancer agent and/or molecular
targeted drug in a fixed ratio of the pharmaceutical composition of the present invention to the
above existing anticancer agent and/or molecular targeted drug, for example, in terms of
weight ratio, 1:0.01 to 1:100, for example, about 1:0.1 to 1:10, preferably about 1:0.3 to 1:3
(the pharmaceutical composition of the present invention : the above existing anticancer agent
and/or molecular targeted drug).

[0028]
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The "combination administration” includes not only the case where the pharmaceutical
composition of the present invention and the above existing anticancer agent and/or molecular
targeted drug are administered simultaneously but also the case where the pharmaceutical
composition of the present invention and the above existing anticancer agent and/or molecular
targeted drug are administered with an interval(s) in a range within which each of the active
ingredients can function simultaneously. The administration routes and the administration
means of the pharmaceutical composition of the present invention and the above existing
anticancer agent and/or molecular targeted drug may be identical or different.

[0029]

The dose and the number of administrations of the pharmaceutical composition of the
present invention may vary depending on factors such as the age and the body weight of a
patient and the severity of a disease, but can be administered, in terms of the amount of the
active ingredient ubenimex or a pharmacologically acceptable salt thereof, in an amount
appropriately selected from a range from 1 pg to 100 mg/body/day, preferably an amount
appropriately selected from 1 to 20 mg/body/day, more preferably 1 to 10 mg/body/day, 1 to 3
times a day, every day or every 1 to 21 days.

[0030]

The doses of the above existing anticancer agent and/or molecular targeted drug may
vary depending on factors such as the kind of active ingredients, the age and the body weight
of a patient and the severity of a disease, but can be administered in an amount appropriately
selected from a range from 0.0001 mg to 1000 mg/body/day 1 to 3 times a day, every day or
every 1 to 14 days. For example, Tegafur/uracil (tradename: UFT), which comprise the
existing anticancer agents, are administered in an amount suitably selected from 50 to 200
mg/body/day, preferably 70 to 150 mg/body/day, once a day every day. For example,
erlotinib (tradename: Tarceva) as the existing molecular targeted drug is administered in an
amount appropriately selected from 10 to 100 mg/body/day, preferably 20 to 60 mg/body/day,
once a day every day. For example, axitinib (tradename: Inlyta) as the existing molecular
targeted drug is administered in an amount suitably selected from 0.1 to 5 mg/body/day,

preferably 0.5 to 3 mg/body/day, once a day every day. The above existing anticancer agents
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and/or molecular targeted drugs can be administered in a lower dose and more frequently than
when used alone. Such an administration can prevent or delay the development of possible
side effects caused by administration of the above existing anticancer agents and/or molecular
targeted drugs (e.g., myelosuppression, hemolytic anemia, disseminated intravascular
coagulation syndrome, fulminant hepatitis, dehydration, enteritis, interstitial pneumonia,
stomatitis, gastrointestinal ulcer, gastrointestinal hemorrhage, gastrointestinal perforation,
acute renal failure, mucocutaneous ocular syndrome, toxic epidermal necrolysis,
neuropsychiatric disorder, acute pancreatitis, rhabdomyolysis and anosmia, but not limited to
these).

[0031]

The present invention further relates to a method for treating or putting elderly cancer
patients and terminal cancer patients into remission using the pharmaceutical composition of
the present invention. The cancer patients who can be treated or brought into remission by
the method include elderly cancer patients and terminal cancer patients as defined above.
The administration and doses of the pharmaceutical composition of the present invention and
the existing anticancer agents and/or molecular targeted drugs in the method are as described

above.

EXAMPLES
[0032]
The present invention is described in more detail in reference with the following

Examples. However, the present invention is not limited to these Examples.

Example 1: Single administration of Bestatin on a 61-year-old case of the post-surgery liver
metastasis of colorectal cancer

Post-surgery liver metastasis was confirmed in the 61-year-old terminal colorectal
cancer patient. Thus, a high dose of 5-FU oral anticancer agent Xeloda™ and EGFR
antibody Vectibix ™ were administered in combination but the level of the tumor marker CEA

did not decrease but kept elevating.
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[0033]

Starting in March 2014 (Mar-14), Bestatin (10 mg/day) was administered alone every
day.
[0034]

As a result, the platelet count started decreasing and, in May 2014 (May-14), two
months later from the Bestatin single administration started, the levels of tumor markers CEA
and CA19-9 both started decreasing whereby treatment effects and improvement effects on the
patient's conditions were confirmed.

[0035]

However, in July 2014 (Jul-14) when the Bestatin administration was stopped due to
the patient's financial reasons, the platelet count and the CEA level quickly elevated again and
the patient's conditions accordingly started aggravating again.

[0036]
Fig. 1 shows the measured values of the patient's CEA level, the platelet count and the

CA19-9 level in peripheral blood.

Example 2: Single administration of Bestatin on a 78-year-old case of the post-surgery
multiple lung metastases of thyroid gland cancer

Multiple lung metastases were confirmed in a 78-year-old thyroid gland cancer patient
and the platelet count and the neutrophil count in peripheral blood both increased. In
December 2013 (Dec-13), the platelet count to neutrophil count ratio (NLR) in peripheral
blood was more than 5, indicating poor prognosis.
[0037]

Starting in March 2014 (Mar-14), Bestatin (10 mg/day) was administered alone every
day.
[0038]

As a result, drops in the platelet count and the neutrophil count in peripheral blood, and
drop and improvement in the NLR value, were confirmed.

[0039]
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Table 1 below shows the measured values of the patient's leukocytes count, neutrophil
count, and lymphocyte count in peripheral blood and NLR before and after the Bestatin single

administration.

[0040]
[Table 1]
2014/1/10 2014/7/15
(Before administration) (After administration)

Leukocyte 9500 4900
Neutrophil 83% 55%
Lymphocyte 8% 22%
NLR 10.0 2.5

[0041]

Example 3: Bestatin single administration on a 61-year-old case of the post-surgery recurrence
of non-small cell lung cancer

The 61-year-old non-small cell lung cancer patient received lung right upper lobectomy,
then immunotherapy, but enlargement of the right cervical lymph node was confirmed
(September 2012 (Sep-12)). Subsequently, the elevation of CEA levels in peripheral blood
was confirmed.
[0042]

Starting in January 2014 (Jan-14), Bestatin (10 mg/day) was administered alone every
day.
[0043]

As a result, a drop in the CEA level in peripheral blood was confirmed.
[0044]

Fig. 2 shows the measured values of the patient's CEA levels in peripheral blood.

Example 4: Combination administration of Bestatin and anticancer agent (tradename, UFT) on
an 82-year-old case of non-small cell lung cancer
Bestatin (10 mg/day) and UFT (100 mg/day) were administered once a day every day

for 2 months to an 82-year-old non-small cell lung cancer patient (duodenal cancer completely
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recovered 5 years ago). The UFT dose used herein was an extremely low dose of one third to
one sixth of the commonly used dose.
[0045]

As a result, a drop and improvement in the NLR value were confirmed after the start of
administration (dropped from about 5 to 2) whereby the patient's prognosis was expected to
improve.

[0046]

Fig. 3 shows the measured values of the patient's NLR.

Example 5: Combination administration of Bestatin and molecular targeted drug (Tarceva')
on a 71-year-old case of the multiple liver metastases of duodenal papilla cancer

Bestatin (20 mg/day) and Tarceva™ (25 mg/day) were administered once a day every
day for 1 month to a 71-year-old duodenal papilla cancer patient with liver metastases. The
Tarceva dose used herein was an extremely low dose of one sixth of the commonly used dose.
[0047]

As a result, in regard with tumor markers in peripheral blood after the start of
administration, CEA remained unchanged but CA72-4 and NCC-ST-439 were confirmed to
have decreased whereby treatment effects and improvement effects on the patient's conditions
were confirmed.

[0048]
Table 2 below shows the measured values of the patient's CEA, CA72-4 and NCC-ST-

439 levels in peripheral blood before and after combination administration of the Bestatin and

Tarceva™.

[0049]

[Table 2]

2014/6/19 2014/9/25
(Before administration) (After administration)

CEA 14.0 13.9
CA72-4 33.3 20.8
NCC-ST-439 89.0 64.0
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[0050]

Further, Fig. 9 below shows the measured values of the patient's CA19-9 and CRP in
peripheral blood before and after combination administration of Bestatin and Tarceva™™.
After the start of administration, drops in both the tumor markers CA19-9 and CRP values
were confirmed. Further, the size and number of the metastatic cancers in the liver were
found to have reduced (Fig. 10) whereby treatment effects and improvement effects on the

patient's conditions were confirmed.

Example 6: Combination administration of Bestatin and molecular targeted drug (Inlyta™) on
a 77-year-old case of renal sarcoma

Bestatin (10 mg/day) and Inlyta™ (2 mg/day) were started to be administered once a
day every day (July 25, 2014) to a 77-year-old renal sarcoma patient. The Inlyta™ dose used
herein is an extremely low dose of one fifth of the commonly used dose. Subsequently
(August 18, 2014), as stomatitis was confirmed, the Inlyta™ dose was changed to 1 mg/day
and the Bestatin dose was changed to 20 mg/day.
[0051]

As a result, a drop and improvement in the platelet count to lymphocyte count ratio
(PLR) value (dropped from about 2 to 1) were confirmed since the start of administration
whereby the patient's prognosis was confirmed to have been improved. Additionally, edema
on both legs started subsiding (August 23, 2014) and disappeared in the end.
[0052]

Fig. 4 shows the measured values of the patient's PLR.

Example 7: Combination administration of Bestatin and molecular targeted drug (Tarceva™) ¢
on a 50-year-old case of non-small cell lung cancer

Bestatin (10 mg/day) and Tarceva™ (50 mg/day) were administered once a day every
day to a 50-year-old terminal intractable non-small cell lung cancer patient (having a variation
in Epidermal Growth Factor Receptor; EGFR). The dose of Tarceva™ used here is an

extremely low dose of about one third of the commonly used dose.
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[0053]

As a result, drastic drops in levels of tumor markers (CEA and SLX) were confirmed in
the non-small cell lung cancer patient having a variation in EGFR for which effects could
hardly be achieved/expected.

[0054]
Table 3 below shows the measured values of the patient's CEA and SLX before and

after the combination administration of Bestatin and Tarceva™.

[0055]
[Table 3]
2014/4/10 2014/9/2
(Before administration) (After administration)
CEA 2252.2 43.3
SLX 5897.5 94.3
[0056]

Example 8: Combination administration of Bestatin and molecular targeted drug (Iressa’) on
a 57-year-old case of the multiple bone metastases of non-small cell lung cancer

Bestatin (10 mg/day) and Iressa™ (250 mg/day) were administered starting in October,
2013 once a day every day to a 57-year-old terminal intractable non-small cell lung cancer
patient (having a variation in EGFR, with pleurisy/pleural effusion and metastases to the
backbone and pelvis).

[0057]

As a result, drops in levels of NLR and inflammatory marker C-reactive protein (CRP)
were confirmed in the non-small cell lung cancer patient having a variation in EGFR for which
effects could hardly be achieved/expected.

[0058]
Fig. 5 shows the measured values of the patient's NLR and CRP.
[0059]
Further, all metastatic cancers at sites including the backbone and pelvis were found to

have disappeared (Fig. 6: PET diagnostic images).
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Example 9: Combination administration of Bestatin and molecular targeted drug (Tarceva'™)

on a 49-year-old case of the multiple bone metastases of lung adenocarcinoma

The 49-year-old terminal lung adenocarcinoma patient (having a variation in EGFR,
with metastases to the backbone, pelvis, etc.) received the cisplatin/pemetrexed therapy and
the CEA level in peripheral blood kept dropping but as the elevation was confirmed (June 16,
2014), Bestatin (10 mg/day) and Tarceva™ (50 mg/day) administration was started once a day
every day (July 16, 2014).

[0060]

As a result, it was confirmed that the patient's tumor marker CEA level dropped and did
not elevate thereafter. Further, the urine pH value was found to have elevated since the start
of administration.

[0061]
Fig. 7 shows the measured values of the patient's CEA in peripheral blood.
[0062]
Further, all metastatic cancers at sites including the backbone and pelvis were found to

have disappeared (Fig. 8: PET diagnostic images).

Example 10: Combination administration of Bestatin and molecular targeted drug (Xalkori™)
on a 30-year-old case of the carcinomatous pleurisy and carcinomatous pericarditis of lung
cancer

Bestatin (10 mg/day) and Xalkori™ (250 mg/day) were administered once a day every
day to a 30-year-old terminal intractable non-small cell lung cancer patient (having a variation
in EGFR, with carcinomatous pleurisy and carcinomatous pericarditis and metastases to the
cervical lymph node, spleen and ribs). The administration period was 14 months from
September 2013 to November 2014.
[0063]

As a result, a drop in the tumor marker CEA value was confirmed after the start of

administration.  Fig. 11 shows the measured values of the patient's CEA.
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[0064]

Further, 9 months later from the start of administration (May 2014), the focuses of
carcinomatous pleurisy and carcinomatous pericarditis disappeared or regressed (Fig. 12: chest
X-ray images).

Example 11: Combination administration of Bestatin and molecular targeted drug (Iressa™™)
on a 73-year-old case of lung adenocarcinoma

Bestatin (10 mg/day, once a day every day) and Iressa'™ (250 mg/day, 4 days a week)
were administered (administration started in the end of April 2014) to a 73-year-old lung
adenocarcinoma patient (having a variation in EGFR, with metastasis to the cervical lymph
node).

[0065]

As a result, the drop and improvement in the NLR value and the increase and
improvement in the lymphocyte count were confirmed. Fig. 13 shows the measured values
of patient's leukocytes, neutrophils, lymphocytes and NLR. Further, the lung focus was

found to have disappeared/regressed (Fig. 14: chest X-ray images).

Example 12: Bestatin and a molecular targeted drug (Tarceva™) combination administration
on a 71-year-old case of the post-surgery recurrence of lung adenocarcinoma.

Bestatin (10 mg/day) and Tarceva™ (50 mg/day) were administered once a day every
day starting from the beginning of January 2015 to a 71-year-old lung adenocarcinoma patient
(having a variation in EGFR, and having received a lung left lower lobectomy, then
lymphadenectomy in August 2009 and taken an anticancer agent for 2 months after surgery.
Thereafter, lung adenocarcinoma recurred in August 2013 and the pleural effusion was
confirmed in May 2014).

[0066]

As a result, drops in the tumor markers CEA and SLX values were confirmed after the

start of administration and the urine pH value was also confirmed to have elevated.

[0067]
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Fig. 15 shows the measured values of the patient's CEA and SLX in peripheral blood
and the urine pH. Note that the urine pH tips to the acidic side when a cancer patient's
condition is aggravated but is generally known to change to the neutral to alkaline side as the
cancer patient's condition recovers and is used as the marker indicating a cancer patient's
condition as in the widely used tumor markers.

Example 13: Combination administration of Bestatin and molecular targeted drug (Tarceva'™)
on a 66-year-old case of the multiple brain metastases of lung adenocarcinoma

3D lIrradiation was conducted in December 2014 without cranial irradiation to a 66-
year-old terminal lung adenocarcinoma patient (with metastases to the brain, lymph nodes and
bones), and subsequently Bestatin (10 mg/day) and Tarceva™ (50 mg/day) were administered
to the patient once a day every day (where the administration was started in January 2015).
[0068]

As a result, drops in the patient's tumor markers CA19-9 and CEA values were
confirmed. Fig. 16 shows the measured values of the patient's CA19-9 and CEA in
peripheral blood. Further, the size and number of the brain metastatic cancer were found to

have reduced (Fig. 17: brain MRI diagnostic images).

Example 14: Combination administration of Bestatin and molecular targeted drug (Giotrif ™)
on a 66-year-old case of the post-surgery recurrence and multiple bone metastases of lung
adenocarcinoma

Bestatin (10 mg/day) and Giotrif™ (20 mg/day) were administered starting in August
2014 once a day every day to a 66-year-old terminal lung adenocarcinoma patient (having a
variation in EGFR, with post-surgery recurrence and metastases to the backbone, etc.).
[0069]

As a result, the patient's urine pH value was found to have elevated (changed to the
alkaline side). Fig. 18 shows the measured values of the patient's urine pH. Further, the
metastatic cancers including backbone metastasis were found to have disappeared (Fig. 19:

PET diagnostic images).
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Example 15: Evaluation of antitumor effects attained by combination of Bestatin and
molecular targeted drug
[1] Production of cancer-bearing mouse

A549 human lung carcinoma suspension (5x10° cells/100 puL PBS) was subcutaneously
inoculated to BALB/c nu/nu mice (female). After cells were transplanted, mice with a tumor
volume reaching about 117 mm?® (on day 15 after the cell transplantation) were used for the
following in vivo experiments.
[2] Evaluation of antitumor effects attained by combination of Bestatin and gefitinib

Bestatin and gefitinib were respectively administered by the following doses,
administration route and schedule to the above A549 cancer-bearing mice.
[0070]
[Table 4]
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Number of Dose Ratio of gefitinib/ | Drug administration route/
Group | . . . Treatment .
individuals (mg/kg)* Bestatin Schedule
Gl 6 PBS (Control) - - po, qd. 6 days/week x 3 weeks
G2 6 gefitinib 10 - po, qd. 6 days/week x 3 weeks
G3 6 Bestatin** 30 - po, qd. 6 days/week x 3 weeks
gefitinib 10
G4 6 Bestatin 01 100 po, qd. 6 days/week x 3 weeks
G5 6 geﬂtm_lb 10 33 po, qd. 6 days/week x 3 weeks
Bestatin 0.3
G6 6 gefitinib 10 10 0, qd. 6 days/week x 3 weeks
Bestatin 1 Pa, ¢ 5 ey
fitinib 10
G7 6 gerl |n_| 3.3 po, qd. 6 days/week x 3 weeks
Bestatin 3
gefitinib 10
1. . k k
G8 6 Bestatin 10 0 po, qd. 6 days/week x 3 weeks
gefitinib 10
. . k k
G9 6 Bestatin 30 0.33 po, qd. 6 days/week x 3 weeks

Note: * Dose is an amount adjusted based on the body weight of a mouse (10 uL/g).
** Amount of Bestatin is adjusted to 3 mg/mL in PBS.
po: Oral administration qd: once a day

[0071]

The antitumor effect was examined based on changes in tumor volume and changes in
body weight.
[0072]

The tumor volume was calculated by the following formula.
[0073]

Tumor volume (mm?) = (long side of tumor) x (short side of tumor)? x 0.5

Tumor growth inhibition (TGI) was also calculated from the tumor volume by the
following formula.
[0074]

TGI (%) = (1-T/C) x 100% (wherein T represents a tumor volume (mm?®) of the treated

group and C represents a tumor volume (mm?) of the control group.)
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Fig. 20 shows the changes in tumor volumes in each group.
[0075]
Table 5 below shows TGI (%) of each group. P<0.05 is determined that there is a

significant difference.

[0076]
[Table 5]
0,
Group Treatment TGI00) p Value
On day 40 (vs. Control (G1))
Gl PBS (Control) -
G2 gefitinib 10 mg/kg 31 0.043
G3 Bestatin 30 mg/kg 39 0.006
gefitinib 10 mg/kg
c4 Bestatin 0.1 mg/kg 39 0.007
fitinib 1 K
G5 ge |t|n-|b 0 mg/kg 40 0.006
Bestatin 0.3 mg/kg
G6 gefltm-lb 10 mg/kg 40 0.004
Bestatin 1 mg/kg
gefitinib 10 mg/kg
G7 44 0.002
Bestatin 3 mg/kg
gefitinib 10 mg/kg
<0.
c8 Bestatin 10 mg/kg >1 0.001
a9 gefltln.lb 10 mg/kg 50 0.001
Bestatin 30 mg/kg
[0077]

When treated with gefitinib alone (10 mg/kg) (G2), TGI (%) was 31% (p = 0.043 vs
control). When treated with Bestatin alone (30 mg/kg) (G3), TGI (%) was 39% (p = 0.006 vs
control).

[0078]
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On the other hand, when gefitinib (10 mg/kg) and Bestatin (3, 10 and 30 mg/kg) were
combined (G7, G8, G9), comparatively higher TGIs (%) were achieved (each 44%, 51% and
50%) than the cases treated by single administration of gefitinib or Bestatin (G2 or G3).

[0079]

It was further confirmed that even when gefitinib and Bestatin were used in
combination, the body weight was not substantially decreased. This indicates that no clinical
side effects were confirmed, thereby suggesting that the combination administration of
gefitinib and Bestatin is a gentle therapy without involving side effects on cancer patients.
[0080]

The results confirmed that when Bestatin and gefitinib were administered in
combination, a synergistic effect was attained and a notable tumor growth inhibition effect was
achieved even with the use of a low gefitinib dose. Such an effect was confirmed to be
achieved when Bestatin and gefitinib were administered in combination in a weight ratio of
about 1:0.3to 1:3.

[0081]
All publications, patents and patent applications cited herein are incorporated by

reference in their entirety.
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CLAIMS
[Claim 1]

A pharmaceutical composition for treating or putting an elderly or a terminal cancer
patient into remission, comprising, as an active ingredient, (2S)-2-[(2S,3R)-3-amino-2-
hydroxy-4-phenylbutanoylamino]-4-methylpentanoic acid or a pharmacologically acceptable
salt thereof.

[Claim 2]

The pharmaceutical composition according to claim 1, wherein the cancer patient has a
high neutrophil count to lymphocyte count ratio in peripheral blood.
[Claim 3]

The pharmaceutical composition according to claim 1 or 2, wherein the cancer patient
has a high platelet count to lymphocyte count ratio in peripheral blood.
[Claim 4]

The pharmaceutical composition according to any one of claims 1 to 3, wherein the
cancer patient has a normal range of neutrophil counts in peripheral blood.
[Claim 5]

The pharmaceutical composition according to any one of claims 1 to 4, wherein the
cancer patient has a normal range of platelet counts in peripheral blood.
[Claim 6]

A combination drug for treating or putting an elderly or a terminal cancer patient into
remission, comprising the pharmaceutical composition according to any one of claims 1 to 5,
and an anticancer agent and/or a molecular targeted drug.

[Claim 7]

A kit preparation for treating or putting an elderly or a terminal cancer patient into

remission, comprising the pharmaceutical composition according to any one of claims 1 to 5,

and an anticancer agent and/or a molecular targeted drug.
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