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History of the Development of Antimicrobial Agents in Japan

Table 1. Development of antibacterial agents in Japan
Period 1911—1955 19561975 1976—1995 1996—2015 Total
Penicillins 11 16 10 1 38
Cephems 0 6 40 2 48
Carbapenems and other f-lactams*! 0 0 8 5 13
Aminoglycosides 7 8 8 0 23
Macrolides and lincosamides 5 15 8 2 30
Tetracyclines 5 9 0 1 15
Peptides*? and other antibiotics *? 9 8 4 4 25
Sulfonamides 19 11 2 0 32
Pyridone carboxylates 0 2 12 6 20
Miscellaneous antibacterials *4 10 4 0 2 16
Anti-TB*® and anti-HD *¢ drugs 11 14 0 3 28
Total 77 93 92 26 288

*1 monobactams, ff-lactamase inhibitors

*2 including glycopeptides and lipopeptides

*3 chloramphenicol, fosfomycin, novobiocin, fusidic acid, mupirocin, streptogramins

*4arzenobenzoles, nitrofurans, thiamphenicol, linezolid

*5 anti-TB: anti-tuberculous
*6 anti-HD: anti-Hansen's disease

Japanese Journal of Chemotherapy VOL. 65 NO. 29149



Movements in Japan

2013: The Committee of Promotion of Drug Discovery was launched in the

Japanese Society of Chemotherapy for facilitation of development of new

antimicrobial agents.

2014: Statement from the Committee of six academic societies, requiring

facilitation in the development of new antimicrobial agents was submitted to the

Minister of Health, Labour and Welfare, the Minister of Education, Culture, Sports,

Science and Technology, and the Minister of Economy, Trade and Industry.

2016: The Committee of eight academic societies issued document: “Measures

Against Antibiotic-Resistant Bacteria Through Global Cooperation”



Movements in Japan

* April 2016: The Japanese government announced the “National Action Plan

on Antimicrobial Resistance (AMR)”
Major Items regarding R/D:
1. Research to facilitate R/D
2. Promotion of industry-government-academia collaboration
3. Formulation of international clinical evaluation guidelines, etc.
4. Priority review system for antimicrobials

5. Collaboration with global funding agencies



Movements in Japan

e April 2017: The Japan Pharmaceutical Manufacturers Association (JPMA)

submitted the Suggestion of Measures to R/D to Ministry of Health, Labour and
Welfare

Suggestions:

1.
2.
3.

Stockpile/purchase system of new drugs

Establishing funds, and R/D organization (consortium) through PPP
Formulation of international common clinical evaluation guidelines for
facilitation of the clinical development of new drugs

Market Entry Rewards

Preliminary drug price review system based on drug profiles



Movements in Japan

* June 2019: The JPMA submitted “Suggestion from the pharmaceutical
industry on the introduction of Pull incentive towards facilitation of the

research and development of drugs, etc. for AMR” to the Minister of Health,

Labour and Welfare

a. Market Entry Rewards

b. Transferable Exclusivity Extensions



Progress



Regulatory



International Harmonization

The Pharmaceuticals and Medical Devices Agency (PMDA)
participates in the tripartite meeting of the FDA/EMA/PMDA: A
review is being conducted to formulate common clinical study
guidelines through meetings between Japanese, US and European

regulatory authorities

Revision of the guideline for the method of clinical evaluation of

antimicrobial agents



SAKIGAKE Designation System

e Scheme for rapid approval
* Scheme for rapid authorization of unapproved drug via the council

on unapproved drug/ Off label use to meet unmet needs



Scheme for rapid approval
General Timeframe of SAKIGAKE
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Privilege for innovative drug in urgent need:

1) Prioritized Consultation [Waiting time: 2 months—>1 month]
2) Pre-application Consultation

3) Prioritized Review [12 months - 6 months] 12



Scheme for rapid authorization via the council on unapproved drug/ Off label use to meet unmet needs -

Jnapprovecd

Expand the scope of the Council on Unapproved Drug / Off-label Use to the products unapproved in EU/US, when
satisfying certain conditions. Through the cooperation with industry on R&D for the products, lead the world in the
practical use of innovative pharmaceuticals for life threatening rare/serious diseases.

Facilitate the environment for industries and support its R&D through proactive conduct of clinical trials or Advanced Medical Care at Clinical
Trials Core Hospitals, and National Center for Advanced Medical Technelogy for products which have difficulty to make matching the data
with company developing the product.

Unapproved drug /Off-label Use <Accept and evaluate the as needed
(currently limited only to products approved in EU or US)

Expgnd the current scope to products unapproved in EU/US if they satisfy one of the following
. conditions

. (D Conducting/finalizing phase Ill study in Japan
@ Promising calinical data shown in public domain such as a paper in scientific journals
' (3) Achievement in Advanced Medical Care B

Evaluation committee on unapproved or off-labeled drugs with high medical needs

-

[ Basic Scheme] (Almost all products fall into the scheme) [Where it takes time for matching due to ~N
R&D carried out overseas, etc.)

¢
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Request on a company / Public recruiting of company for R&D Clinical trials / Advanced Medical Care to be

conducted at Clinical Trials Core Hospitals /
National Center for Advanced Medical Technology
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O
o
3
o
1]
3
<
[2]
o
3
o
c
(2]
&
=)
7
o
o
L=

Submission of Application for Approval

13



Pipeline



Product type
more
information
(please choose

Product name from the list in

or descriptor Pre-clinical the Mode of
Company/Institution (ID if available) development stage Product type methodology) Spectrum action
Bacterial
anti-GN Curative treatment: directly Gram-negative (WHO
bacteria acting small molecule critical priority Beta-lactam
Shionogi program 1 Lead optimization antibacterial agents Single agent  pathogens — at least one)antibiotic
anti-GN Curative treatment: directly Gram-negative (WHO
bacteria acting small molecule critical priority Beta-lactam
Shionogi program 2 Lead optimization antibacterial agents Single agent pathogens — at least one)antibiotic
DNA
topoisomeras
e Il inhibitor;
Curative treatment: directly Gram-positive (WHO DNA
besifloxacin acting small molecule priority pathogens —at topoisomeras
Hisamitsu hydrochloride Unknown antibacterial agents Single agent least one) e IV inhibitor
DNA
topoisomeras
e Il inhibitor;
Curative treatment: directly Gram-negative (WHO  DNA
Pre-clinical acting small molecule critical priority topoisomeras
Wakunaga WFQ228 candidate antibacterial agents Single agent pathogens — at least one)e IV inhibitor
Curative treatment: directly Gram-negative (WHO  Leucyl-tRNA
Pre-clinical acting small molecule critical priority synthetase
Daiichi Sankyo DS86760016 candidate antibacterial agents Single agent pathogens — at least one)inhibitor
Curative treatment: directly
Sumitomo Dainippon anti-bacterial acting small molecule
Pharma therapies Lead optimization antibacterial agents Single agent Unknown Unknown



Company/Institution (ID if available)

Tuberculosis

B

Shionogi

Shionogi

Takeda
Biochemical

Shionogi

Chiome Bioscience

Thyas

Product name
or descriptor

S-004992

anti-
mycobacterial
therapies

anti-

mycobacterial
therapies

COoT143

anti-infectious
diseases

anti-infectious
diseases

Pre-clinical

development stage Product type

IND enabling
studies

Lead optimization

Lead optimization

Pre-clinical

candidate

Lead optimization

Lead optimization

Curative treatment: directly
acting small molecule
antibacterial agents

Curative treatment: directly
acting small molecule
antibacterial agents

Curative treatment: directly
acting small molecule
antibacterial agents

Curative treatment: directly
acting large molecule
antibacterial agents
Curative treatment: directly
acting large molecule
antibacterial agents
Curative treatment: directly
acting large molecule
antibacterial agents

Product type
more
information
(please choose
from the list in
the
methodology)

Single agent

Single agent

Single agent

Biologic

Biologic

Biologic

Spectrum

Targeted pathogen-
specific (WHO priority
pathogens, TB or C.
difficile)

Targeted pathogen-
specific (WHO priority
pathogens, TB or C.
difficile)

Targeted pathogen-
specific (WHO priority
pathogens, TB or C.
difficile)

Gram-negative (WHO
critical priority

Mode of
action

Cell wall
synthesis
inhibition

Unknown

Unknown

Typelll
secretion
system

pathogens — at least one)inhibition

Unknown

Unknown

Monoclonal

antibody

Cellular
therapy



Product type

more
information Spectrum
(please (more
Product choose from detailed
name or the list in informati
descriptor Pre-clinical the on)
Company/Instit (ID if development methodolog Spectru (if
ution available) stage Product type y) m available) Indication Mode of action
Curative treatment: directly Aspergillu
antifungal Lead acting small molecule Unspecifis, Fungal
Shionogi program 1 optimization antibacterial agents Single agent ed Candida infection -
Curative treatment: directly Aspergillu
antifungal Lead acting small molecule Unspecifis, Fungal
Shionogi program 2 optimization antibacterial agents Single agent ed Candida infection -
IND enabling
studies
(commence
ment of Curative treatment: directly
human acting small molecule Unspecifi Fungal Unidentified pharmacological
Eisai E-1210 testing) antibacterial agents Single agent ed infection  activity
IND enabling
studies
(commence
ment of Curative treatment: directly
Toyama human acting small molecule Unspecifi Fungal Unidentified pharmacological
Chemical T-2307 testing) antibacterial agents Single agent ed infection  activity
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Incentives
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<

AMED

Japan Agency for Medical Research
and Development
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Cyclic Innovation for
Clinical Empowerment

(CiCLE)

Japan Agency for Medical Research and Development (AMED),
National Research and Development Agency

“ ’ ErarmiEEA AARERMTTHRERE

Japan Agency for Medical Research and Development
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Schemes Implemented

J

research results "2

‘ Representative organization ‘[ Patent holder
/{pplicatiol’l Charge for

Japan Agency for Medical Research and Development (AMED)

« Proposal review P ~

« Funding to contacted payment : :
representative Within 15 years - Charge for
organization

(including repayment in resealrch reéiults "2
annual installments) [ !

Representative organization
(with a judicial personality
. in Japan)

Commercialization

Goal
achieved " > [ frire s, |
Awarded project
Goal ® Repayment of 10% of contracted R&D fund

® Payment to AMED for the cost of equipment
) ® Utilization of research results is not available

not achieved 1

i b
>

Within 10 years in principle
100 million — 10 billion yen /project

This program is classified into
three types:

(A) Improving the environment for medical R&D
type

Improving the environment for development of

collaborative foundation that contributes to R&D for the

practical application of drugs, medical devices,

regenerative medicine products, medical technologies

and human resource training.

(B) R&D type

R&D geared towards practical application of drugs,
medical devices, regenerative medicine products,
medical technologies with a mixed team of companies,
universities and institutes based on industry-academia
collaboration or industry-industry collaboration.

(C) Practical realization development type

Practical realization development of drugs, medical
devices, regenerative medicine products, medical
technologies, implemented in industry-academia
collaboration based on seeds (patents, etc.)

*1 Whether the goal has been achieved or not is determined by the attainment degree of the minimum technical
level/improvement level at the time of proposal submission.

*2 The charge for research results is to be paid to AMED in accordance with sales (with some exceptions).

Includes general administrative expenses.
100 million — 5 billion yen per project in
principle for practical realization development
programs

If seed patents exist, AMED pay the charge for research results to patent holder.
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Pull incentives

Although proposed...



Barrier

* Lack of incentives, especially Pull incentive

* Access to essential antimicrobials; shortage of cefazolin
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Outline Japanese Initiative for Progress of Research on Infectious Disease for global Epidemic

QO Issues such as the spread of Ebola hemorrhagic fever in East Africa, Zika virus infectious disease, which is related with microcephaly in children mainly
in Latin America, and increasing drug resistance have shocked and concerned the international community and has forced to take prompt measures.

QO “the Basic Plans for Strengthening Measures on Emerging Infectious Diseases (2016.2)”, “the National Action Plan on Antimicrobial Resistance (AMR)
(2016.4)” and “the involvement of the nation regarding the consolidation of the BSL4 facility of Nagasaki University (2016.11)” determined at The
Ministerial Meeting on Measures on Emerging Infectious Diseases pointed out the necessity of reinforcement of the research function by
consolidating infectious disease research centers and development of researchers in the field of infectious diseases.

O Based on these highlighted issues, J-PRIDE supports research directed to search for potential drug targets against highly pathogenic infectious diseases
and also research and human resource development involved in BSL4 facility for creation of innovative drugs against infectious diseases.

Establishment of network constituted by researchers in diverse fields

Researchers in medicine, pharmacy, veterinary medicine and agriculture, as well as those in other fields (structural biology, imaging,

Research Program on Emerging/
bioinformatics, etc.) collaborate to promote cross-disciplinary research to deliver breakthrough findings.

Re-emerging Infectious Diseases

("Research on highly pathogenic infectious diseases such as Ebola hemorrhagic fever A Japan Initiative for Global
] ) ) i ) ] N Research Network on Infectious
To promote studies on the structure and function of viral proteins, structure and function of the viral genome, viral life Diseases (J-GRID)
cycle, and productive infection for highly pathogenic infectious diseases such as Ebola hemorrhagic fever that could
lead to creation of novel drugs: ’ ) Other projects of AMED (e.g.,
@ - The program supports studies that focus on basic research in infectious diseases in Japan at the Gl Drug Discovery Support Network)
© infectious disease research center centering on BSL4 facility. ‘ . - - -
S - The program promotes studies that expand the range of research regarding highly pathogenic Ir‘}':;ic;ﬂiesftl’xf':catti'gr‘ National Institute of Infectious
3 | \Uinfectious diseases. Diseases) ) Diseases
Q ] Infectious disease-related
e Research on interaction between viral-host /Research to elucidate the pathology of infectious | ETics
factors and infection control mechanism diseases that cause congenital abnormalities in
Promotion of studies focused on process involved in an fetuses or serious symptoms in children International research institutes
establishment of infection such as viral replication Promotion of studies that elucidate the molecular
within the cells or on elucidation of host infection mechanism of how various infection defense Pharmaceutical companies
control. \_mechanism is evaded for establishment of infection,,

*Overall enhancement on basic
research against infectious
diseases in Japan

Development of researchers who study highly pathogenic '
pathogens

Development of researchers with the knowledge and
experience necessary to conduct research in BSL4 facilities §
through training at overseas BSL4 facilities.

Promotion of the development of researchers through
collaboration and cooperation with research institutions

To overseas BSL4

facilities . .

-Develop innovative drugs of
Japanese origin

*Strengthen infection crisis-
management system

Human resources
development

\ in Japan and overseas BSL4 facilities. _ Human resource devVaTBpmEnt by collaboration and = Continuous contribution to
N cooperation between research institutions ) international communlty

https://www.amed.go.ip/en/program/list/01/06/005.htm] 26
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