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Global historical position of invention of antimicrobials
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9.8 million people
receive
chemotherapy per
year globally.
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Sir Alexander Fleming® warning of AMR and the silent pandemic in 1945

Sir Alexander Fleming ended with a warning for future generations in the Nobel acceptance
speech for the discovery of Penicillin in 1945.

Qrhe time may come when penicillin can be
bought by anyone in the shops.

Then there is the danger that the ignorant
man may easily underdose himself and by

exposing his microbes to non-lethal i
guantities of the drug make them resistant. O

(Please see the full text of this speech the link below):
https://www.nobelprize.org/uploads/2018/06/fleming-lecture.pdf



https://www.nobelprize.org/uploads/2018/06/fleming-lecture.pdf

Global historical position of invention of antimicrobials
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David Cameron, British Prime Minister, 2 July 2014

7 Antibiotics Television Light bulb Transistor
8  Telephone Light bulb Penicillin Viagnifying
9 Toilet Penicillin \C/:gsntraceptl Telegraph
10 Transistor Telephone Internet Antibiotics

Internal
combustion Compass
engine

Vaccine Photography
Internet Penicillin
Steam Plough

engine



Global burden of bacterial antimicrobial resistance
(The Lancet, February 12, 2022)

1_27mi|lion deaths attributable to AMR

AMR _ 495 million deaths were associated with AMR

Cancer | .00

Diabetes [l 1.50
Diarrheal disease [Jjjijj 1.40
HIV/AIDS [ 0.86

Malaria . 0.64 (million deaths)

Source; fGlobal burden of bacterial antimicrobial resistance in 2019: a systematic analysisoThe
Lancet, Volume 399, Issue 10325, p629-655, February 12, 2022



Deaths attributable to AMR could rise to 10 million per year by 2050

2l AvR Y TR 10.00

Diarrheal disease ] 1.40

HIV/AIDS i} 0.86

Malaria [Jj0.64

(million deaths)

Source;
Tackling drug-resistant infections globally: final report and recommendations Review on Antimicrobial Resistance, London, 2016

https://amr-review.org/sites/default/files/160518 Final%20paper with%20cover.pdf



https://amr-review.org/sites/default/files/160518_Final%20paper_with%20cover.pdf
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Global antibiotic use for animals

accounts for approximately 70%

Breakdown of antibiotic use for livestock
(cattle, pigs, chickens) by country (2010)

30%
consumed
by humans

70%

are consumed by animals

UK

Source: Animal consumption figure of 8,893,103kg from FDA, 2012. Human /F;ev!evy Onb' |
consumption of 3,379,226kg in 2012 based on calculations by IMS Health. ntimicrobia
The figures are rounded from 72.5% used in animals and 27.5% used in humans.

* 70% consumed by animals includes the consumption of
pesticides.
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Others
51.3%

ndia 3%

Japan 1.7% Germany 3%

Source: Van Boeckel TP, Proc. Natl Acad Sci . 2015; 112: 56491 5654.
Japan® data is estimated by 2011 data from the Ministry of Agriculture,
Forestry and Fisheries statistics of Japan. It does not indicate that
Japan is the 6th largest country using antibiotics in the world.




Antibiotic use for humans accounts for approximately 31% in Japan (2021)

Pesticides
Pet drugs 133 tonnes (8%)

13 tonnes (1%)

Feed additives
(B including lonophoas)

211 tonnes (13%) = 4
umans drugs

507 tonnes
(31%)
Fisheries drugs
195 tonnes (11%)

Livestock drugs
598 tonnes
€I%))

Source: https://amrcrc.ncgm.go.jp/surveillance/020/file/Sales 2013-2023 1.pdf
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https://amrcrc.ncgm.go.jp/surveillance/020/file/Sales_2013-2023_1.pdf

AMR is a complex threat requiring One Health Response

Human

Treatment

Animal 7 Food i Agriculture

A Treatment and control

A Prophylaxis (Disease prevention)
A Growth promotion

A Pesticides

Environment

Wastewater contain antibiotics and

Source Professor Dame Sally Davies, UK Special Envoy for AMR AMR pathogens released from
Department of Health & Social Care o hospitals, farms, pharmaceuticals,
G yGAYAONROALEt Ayy2@LGAz2y T2 yEE byl
28 February2023

Antimicrobial resistant pathogens transferred to humans and animals through

the environment (water, soil, air) or by direct contact with humans and animals. "



Estimated global environmental water contamination and pollution from
antimicrobials (Vivid Economics 2020)

Pollution score (0 - 100} . Missing 0-2 . 2-13 . 13-20 . 20-26 . 26-53
Figure7
Estimated global environmental water contamination and pollution from antimicrobials
[Vivid Economics 2020

Source; The report Bracing for Superbugs (UNEP)
https://wedocs.unep.org/bitstream/handle/20.500.11822/38444/antimicrobial Report.pdf?sequence=1&isAllowed=y
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https://wedocs.unep.org/bitstream/handle/20.500.11822/38444/antimicrobial_Report.pdf?sequence=1&isAllowed=y

UNEP Report : Environmental complexities in transmission and spread of AMR

ABracing for Superbugso (2023)

Strengthening environmental action
in the One Health response to
antimicrobial resistance

Source; The report Bracing for Superbugs (UNEP)
https://wedocs.unep.org/bitstream/handle/20.500.11822/38444/antimicrobial Report.pdf?sequence=1&isAllowed=y 13
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Agenda

1. AMR and Its Historical Context

2. The Critical Role of the One Health Approach

3. Fundamental Challenges and Complexities in AMR
4. Political Actions and Achievements

5. The Achievement of Japan's National Action Plan

6. Future Prospects




AMR is one of the top global public health and development threats.

A Antimicrobial resistance (AMR) is one of the top global public health and
development threats. It is estimated that bacterial AMR was directly responsible
for 1.27million global deaths in 2019 and contributed to 4.95million deaths.

A The misuse and overuse of antimicrobials in humans, animals and plants
are the main drivers in the development of drug-resistant pathogens.

A AMR affects countries in all regions and at all income levels. Its drivers and
consequences are exacerbated by poverty and inequality, and low- and middle-
Income countries are most affected.

A AMR puts many of the gains of modern medicine at risk. It makes infections
harder to treat and makes other medical procedures and treatments i such as
surgery, caesarean sections and cancer chemotherapy T much riskier.

A The world faces an antibiotics pipeline and access crisis. There is an
inadequate research and development pipeline in the face of rising levels of
resistance, and urgent need for additional measures to ensure equitable access
to new and existing vaccines, diagnostics and medicines.

15

Source: Antimicrobial Resistance, WHO Official Website



Antibiotic research and development has become stagnant over the past 30 years.

Years of Discovery of New Classes of Antibiotics
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The number of novel antimicrobials released continues to decrease in Japan.

. The number of novel antibacterials released in Japan decreased from a total of 51 types in the
period of 1976 -1985 to a total of 9 types in the period of 2006 - 2015.

. The number of novel 3 groups of antibacterials (Cephalosporin, Macrolide, Quinolone) which are
effective against a wide range of bacteria decreased from 29 types in the period 197617 1985 to
2 types in the period 2006 - 2015.
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3 groups of antibacterials which are effective against a wide range of bacteria.
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Political leaders started to highlight AMR as a serious global health threat in 2014-2015.

NnThe world could soon be cast ¢k
medicine unless action is taken to tackle the growing threat of

- resi stance to antibiotics. 0
“Back to the "
dark-ages of . ;‘.,_ David Cameron UK Prime Minister, July 2, 2014
medicine” : Source; https://www.antibioticresearch.org.uk/uk-prime-minister-cameraon-warns-medicine-
Without pewantbitics befifBevel o=l Day returning-dark-ages-antibiotic-research-uk/

Cameron talks to the bbcabout the problem

AANnti biotic resistant bacteri a

public health 1 ssues facing t he

President Obama Remarks on Antibiotic-Resistant Bacteria, March 27, 2015
acknowledged - Source; https://www.c-span.org/video/?325063-2/president-obama-remarks-antibiotic-
g[% ruses]gsytance resistant-bacteria

Al think this (resistance to ar

importance for the entire human race 1 for people in

devel oped and | ess devel oped coc

German Chancellor Angela Merkel, World Health Organization's World Health
Assembly in Geneva, May 2015
Source; https://iris.who.int/handle/10665/253223
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https://www.antibioticresearch.org.uk/uk-prime-minister-cameraon-warns-medicine-returning-dark-ages-antibiotic-research-uk/
https://www.antibioticresearch.org.uk/uk-prime-minister-cameraon-warns-medicine-returning-dark-ages-antibiotic-research-uk/
https://www.c-span.org/video/?325063-2/president-obama-remarks-antibiotic-resistant-bacteria
https://www.c-span.org/video/?325063-2/president-obama-remarks-antibiotic-resistant-bacteria

aDrugs Don't Work : A Global Threat

Professor Dame Sally C. Davies
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World Health Assembly adopted a nGlobal Action Plan on Antimicrobial
Resistanceo with n"One Health approachoin 2015.

Global Action Plan on Antimicrobial Resistance outlines five objectives:
. to improve awareness and understanding of antimicrobial resistance through
va effective communication, education and training;
=4 2. to strengthen the knowledge and evidence base through surveillance and
research;
GLOBAL ACTION PLAN . toreduce the incidence of infection through effective sanitation, hygiene
and infection prevention measures;
to optimize the use of antimicrobial medicines in human and animal health;
to develop the economic case for sustainable investment that takes account
of the needs of all countries and to increase investment in new medicines,
diagnostic tools, vaccines and other interventions.

Source;
https://iris.who.int/bitstream/handle/10665/193736/9789241509763_eng.pdf?sequence=1

One Health approach

AMR is a complex problem that requires both sector-specific actions in the human health,
food production, animal and environmental sectors, and a coordinated approach across
these sectors.

One Health refers to an integrated, unifying approach that aims to achieve optimal and
sustainable health outcomes for people, animals and ecosystems.

It recognizes that the health of humans, domestic and wild animals, plants and the wider
environment are closely linked and inter-dependent.

5

Source; https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance



World leaders agree on action to fight against AMR : 2015-2016

2015 G7 Summit 2015 G7 Health Ministers Meeting 2016 Tokyo Meeting of Health Ministers on
(Berlin) Antimicrobial Resistance in Asia

2016 G7 Summit 2016
UN General Assembly High Level Meeting

¢tKS Hnamc ! bD! | A3IK [ S@St
changed the paradigm for the AMR response globally.




Global commitments against AMR in the 2016 UNGA-HLM fiPolitical Declarationo

Develop multisectoral National Action Plans

WHO and stakeholders to support implementation of national action plans
Mobilize adequate, predictable and sustainable funding

Surveillance, monitoring and regulatory frameworks

Awareness and behavioral change

Multisectoral One Health approach

A global development stewardship framework

Establish the Interagency Coordination Group (IACG

.

IACG submitted the final report and recommendations to the
UN Secretary-General in April 2019.

United Nations
@ General Assembly

Nk WDNE

E2: The IACG recommends the urgent establishment of a
NO TIME TO WAT: One Health Global Leadership Group on Antimicrobial

SECURING THE FUTURE FROM

DRUCARESSTANEIEECIONS Resistance, supported by a Joint Secretariat managed

REPORT TO THE SECRETARY-GENERAL

by the Tripartite agencies (FAO, OIE and WHO).

SUMMARY OF RECOMMENDATIONS AND KEY MESSAGES

T GLOBAL LEADERS GROUP
i ON ANTIMICROBIAL RESISTANCE

IACG interagency Coordination Group on
Antimicrobial Resistance

Source; https://www.who.int/docs/default-source/documents/no-time-to-wait-securing-the-future-from-drug-resistant-infections-en.pdf 23



G7 Leaders reaffirm human security and UHC, including tackling A

- G7 Hiroshima Summit (2023)

67_,__

HIR@SHIMA
SUMMIT

G7 Hiroshima Leaders6Communiqué (May 20, 2023)

34. ... We reaffirm the essential role of UHC in addressing various health challenges significantly
set back by the pandemic, including in humanitarian contexts, such as tackling
communicable diseases including HIV/AIDS, tuberculosis, hepatitis, malaria, polio, measles,
cholera, and neglected tropical diseases (NTDs), antimicrobial resistance (AMR),
noncommunicable diseases (NCDs) including mental health conditions, realizing
comprehensive sexual and reproductive health and rights (SRHR) for all, and promoting
routine I mmunizati on, heal thy ageing, and |\

356 We al so reiterate our commitment to addr]|e
exacerbated by climate change, biodiversity loss and pollution through integrated measures
and by applying a holistic One Health approach. Recognizing the rapid escalation of AMR
globally, we continue to commit to exploring and implementing push and pull incentives to
accelerate R&D of antimicrobials as well as promoting antimicrobial access and stewardship
for their prudent and appropriate uset owar d t he UNGA HLM on AMR

https://www.mofa.go.jp/mofaj/files/100506875pdf 24



