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SAVE antibiotics, SAVE children

Challenges to tackle antimicrobial resistance
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Alexander Fleming (1881-1955)

It is not difficult to make microbes resistant to penicillin
in the laboratory by exposing them to concentrations
not sufficient to kill them, and the same thing has
occasionally happened in the body.

Nobel Lecture, December 11, 1945

http://www.time.com/time/specials/2007/article/0,28804,1677329_1677708_1677828,00.html




Deaths attributable
to AMR every year
compared to other
major causes of death
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Resistance: Tackling a crisis for the health and wealth of nations
The Review on Antimicrobial Resistance Chaired by Jim O’Neill (December 2014)



Deaths attributable
to AMR every year
by 2050
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Resistance: Tackling a crisis for the health and wealth of nations
The Review on Antimicrobial Resistance Chaired by Jim O’Neill (December 2014)



% 3GC resistant E coli

¢ methicillin resistant Staph, aureus

Gross National Income and Resistance

% 3GC resistunt Klebsiellu sp.
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Antibiotic Use in Medical Care



How Antibiotic Resistance Happens

1

Lots of germs. P

A few are drug resistant.

r/ \\,

as well as good bacteria
protecting the body from
infection.

Antibiotics kill ™
' bacteria causing the illness,

J.

The drug-resistant
bacteria are now allowed to
grow and take over.

4.

Some bacteria give
their drug-resistance to
other bacteria, causing
more problems.




Antibiotic use and AMR from 1990-2000
in selected countries
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WHO: The evolving threat of antimicrobial resistance, Options for action (2012)



The more antibiotics,

the more resistant bacteria.



Global antibiotic

use by class,
2000-2010

State of the World’s Antibiotics, 2015.
CDDEP: Washington, D.C.
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Percentage change in antibiotic consumption
per capita 2000-2010, by country
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State of the World’s Antibiotics, 2015. CDDEP: Washington, D.C.



Gross Domestic Product and Antibiotic use
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Standard units per 1000 population

Carbapenem retail sales in selected countries,
2005-2010 (per 1,000 population)
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Lancet Infect Dis 2013;13:1057-98



Antibiotic pipeline
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WHO “The evolving threat of antimicrobial resistance Options for action” (2012)
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India’s war against over-the-counter antibiotic abuse

By Dr Philip Mathew | June 06, 2017 @ @ @ @

_—

http://www.theweek.in/features/lifestyle/India-war-against-over-the-counter-antibiotic-abuse.html



OPINION

World Health Day 2017: India’s Crumbling Healthcare
System

The Logical Indian Crew 3.1k

" e 2017/4/7

https://thelogicalindian.com/story-feed/opinion/world-health-day-2017/



Antibiotic Use in Livestock



ESBL Detection Case in Chicken Meat

(Chicken meat purchased at a store in Kanagawa Prefecture)

ESBL-producing bacteria Ratio of detection

34 samples of domestic minced chicken

ESBL-producing E. coli only 9

ESBL-producing E. coli + ESBL-producing P. 4

mirabilis

ESBL-producing P. mirabilis only 4
Total 17 (50.0%)

Not detected in 10 samples of domestic pork

Not detected in 6 samples of domestic beef

Japanese Society of Food Microbiology 28: 123-127, 2011



Estimated Annual Antibiotic Use
in the United States.

Pets
150,000 kg

Crops

A |
quaculture 70,000 kg

150,000 kg—

N EnglJ Med 2013; 369:2474-2476



Antibiotic consumption in livestock,
ten top countries 2010-2030
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State of the World’s Antibiotics, 2015. CDDEP: Washington, D.C.



RESEARCH

Emergence of Methicillin-Resistant
Staphylococcus aureus of Animal
Origin in Humans

Inge van Loo,*' Xander Huijsdens,t' Edine Tiemersma,t Albert de Neeling,t
Nienke van de Sande-Bruinsma,t Desiree Beaujean,t Andreas Voss,f and Jan Kluytmans§f
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Emerging Infectious Diseases. 2007;13:1834-1839



Results of Public Private Collaboration in
Reduction in Usage of Antimicrobials in Animals
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Resistant bacteria in environment
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Regional Agenda India Innovation  Development

India plans to install 75 million toilets by
2019, with a little help from Bill Gates

e is published in col October, 2, 2019 is an important date for India's government.

Business Insider

Coinciding with the 150th anniversary of Mahatma Gandhi's birth, it marks the
proposed finish line for "Clean India," the country's ambitious plan to install 75

million toilets around the country. 2017/5/1 1

https://www.weforum.org/agenda/2017/05/bill-gates-is-helping-india-win-its-war-on-human-waste-heres-how




Dissemination of NDM-1 positive bacteria
in the New Delhi environment
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RESEARCH ARTICLE Open Access

High colonization rates of extended-spectrum
B-lactamase (ESBL)-producing Escherichia coli in
Swiss Travellers to South Asia— a prospective
observational multlcentre cohort study Iookmg at
epudemlology, microky

sther Kuenzli '~

and Christoph Hatz™

Veronika K Jaeger™, Reno Frei
Johannes Blum*, Andreas F Widmer , Hansiakob

Antimicrobials Increase Travelers’ Risk of
Colonization by Extended-Spectrum
Betalactamase-Producing Enterobacteriaceae

RESEARCH

Extended-Spectrum
B-Lactamase-producing
Enterobacteriaceae among
Travelers from the Netherlands

* Sari H. Pakkanen,’ Jukka Ollgren,® Jenni Antikainen,’

Disgases, Department of Medicine, Helsinke University Hospital, and
kel Clinic, Medical Centre Aava, "Department of Clinical Microbiology,
fealth and Weifare, Helsinki, Finland

Sunita Paltansing, Jes
Alex

Copyright 4

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Scpt. 2010, p. 3564-3568
(66-4804/10/512.00  doi 1D 128/AAC.00220-10
2010, American Society for Microbiology. All Rights Reserved.

Thomas Tingdén,'* Otto Cars,’

Vol. 54, No. 9

Foreign Travel Is a Major Risk Factor for Colonization with
Escherichia coli Producing CTX-M-Type Extended-Spectrum
B-Lactamases: a Prospective Study with Swedish Volunteers’

Asa Melhus,”t and Elisabeth Lowdin's

Sections of Infectious Diseases' and Clinical Bacteriology,” Department of Medical Sciences, Uppsala University, Uppsala, Sweden




Examples of How Antibiotic Resistance Spreads

oy Animals get George gets
i % antibiotics and antibiotics and
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Simply using antibiotics creates resistance. These drugs should only be used to treat infections.
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ANTIBIOTIC RESISTANGE

Antibiotic resistance happens when bacteria change and become resistant
to the antibiotics used to treat the infections they cause.

Over-prescribing Patients not finishing Over-use of antibiotics in
of antibiotics their treatment livestock and fish farming
‘ y
é ”~ -
Poor infection control Lack of hygiene and poor Lack of new antibiotics
in hospitals and clinics sanitation being developed

www.who.int/drugresistance

AntibioticResistance

World Health
Organization




GLOBAL ACTION PLAN

ON ANTIMICROBIAL
RESISTANCE

g@} World Health
Organization
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2015



Collaboration under
One Health Approach
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National Action Plan on Antimicrobial resistance (AMR) 2016-2020



Antimicrobial stewardship



Antimicrobial (Antibiotic) stewardship

e Coordinated interventions to

improve and measure / eston

diseases
pharmacist

appropriate use of antibiotics

Infectious

Infarmation diseases
| system Ideal physician
— by promoting the selection of the . E</
optimal antibiotic drug regimen C)@
iologist

— dosing, duration of therapy, route

of administration

Implementing an Antibiotic Stewardship Program: Guidelines by the Infectious Diseases
Society of America and the Society for Healthcare Epidemiology of America. 2016



ANTIBIOTIC STEWARDSHIP PROGRAM
Intervention

Preauthorization, Prospective Audit & Feedback
Prescriber-Led Review (antibiotic time-outs,
stop orders)

Facility-Specific Clinical Practice Guidelines for
Common Infectious Diseases

Target Patients With Specific Infectious Diseases
Syndromes

Computerized clinical decision support

IDSA, Guideline for Implementing an Antibiotic Stewardship Program



While n the hospitsl for surgeey, George
deveiops it fever and feels pain
when he wisales,

49
O

The doctor's ciesr nates showing dese, duration,
and indication gve other doctors and muses
Information they nead 1o provide George
with the best medical care.

The doctor thinks Geoege has o urinary tract Infecion
{UM). Foilowing the tospital’s UTl gidelne,
the doctor onders usee cultures B see |f
George hars bacteds in his pinesy tract
(tkadider, kidneys).

the doctor reassesses the prescription 2 days
loter. Brsed on test results and pationt exam,
e puts George on & better antibiotic
for 3 shorter ime.

AL the same time, the doctor prescibes
mntibistics and Includes the dose, deration,
and indication s the patest record.
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SOURCE: COC Vital Signs, 2014



Infection prevention and control



Standard and Isolation Precautions

|

e it

\
-\




WHO campaign for hand hygiene
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Compliance with hand hygiene (%)
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Hand hygiene can decrease
nosocomial infections
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Civic Education



Public awareness about antibiotics in Japan
(internet survey, Mar 2017)

Antibiotics kill viruses

Antibiotics are effective against
common cold and influenza
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Public awareness about antibiotics in Japan
(internet survey, Mar 2017)

Keep antibiotics at home
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National Action Plan on
Antimicrobial Resistance (AMR)

2016-2020

April §5, 2016
The Government of Japan
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Public awareness/education
Surveillance/monitoring

Infection prevention/control

Proper use of antimicrobial agents

Research & development/drug development

International cooperation

National Action Plan on Antimicrobial resistance (AMR) 2016-2020



Numeral targets

Proportion of resistant isolates of specific indicator microorganisms

Indicator 2014 2020 (target)

Proportion of penicillin-resistance in

_ 48% 15% or less
Streptococcus pneumoniae
Propor.tlo'n of f!uoroqumolone resistance in ey 25% or less
Escherichia coli
S Proportion of methicillin resistance |
& Proportion of methicillin resistance in = 20% or less
2 Staphylococcus aureus
Proportion of carbapenem resistance in T 10% or less
Pseudomonas aeruginosa
Proportion of carbapenem resistance in 0.1- 0.2% or less
Escherichia coli/Klebsiella pneumoniae 0.2% (same level as of 2014)

National Action Plan on Antimicrobial resistance (AMR) 2016-2020



Numeral targets

Antimicrobial Use for humans

(average amount of antimicrobials used per day per 1,000 population)

Index 2014 2020 (target)

Total 15.8 Decreased by 33%

Oral cephalosporins, fluoroquinolones,

, 11.6 Decreased by 50%
macrolides

Intravenous antimicrobials 1.2 Decreased by 20%

National Action Plan on Antimicrobial resistance (AMR) 2016-2020



AMR Clinical Reference Center

e Established in National Center for Global Health and
Medicine Hospital in April 2017
* Working on projects and researches based on National

Action Plan on Antimicrobial Resistance in Japan

— Clinical Surveillance Division

— Information and Education Division




AMR Clinical Reference Center

Clinical Surveillance Division

e System development for surveillance on Healthcare Associated

Infection (HAI)

» System development for surveillance on Antimicrobial Usage

(AMU)

 Development of indicators for proper use of antimicrobials and

establishment of surveillance




AMR Clinical Reference Center

Information and Education Division

Creating materials and making PR campaign for raising awareness

— For general public, health care workers and public health officials
Creation of guidelines / manuals to support medical practice

Established consortium for infectious disease education to

promote these projects
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