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When the drugs don't work

The rise of antibiotic resistance
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Antimicrobial Resistance

European Union
population 500m

25,000 deaths per year

Z2.5om extra hospital days

Overall societal costs
(€ 900 million, hosp. days)
Approx. €1.5 billion per year

Source: ECDC 2007

Thailand
population 70m

>38,000 deaths
>3 .2m hospital days
Overall societal costs

US$ 84.6-202.8 mill. direct
=US%1 .3 billion indirect

Source: Pumart ef al 2012

United States
population 300m

=23,000 deaths
=2 0m illnesses
Overall societal costs

Up to $20 billion direct
Up to $35 billion indirect

Source: US CDC 2013




Antimicrobial Resistance

AAntimicrobial ResistanceAMR):the ability of
microorganisms to become resistant to one or
several antimicrobial agents used for therapy or
prophylaxis;

AHealthcareAssociated InfectionsHAI):all infections
associated with patient care, in particular hospitals
and longterm care facllities.



1935

Sulfanamide drugs are
released, becoming the first
antibiotics to be used
systematically.

1910
The first
antimicrobial drug,
Salvarsan, is
synthesised from
clothes dye & used
to treat syphilis.

1928

Alexander Fleming
discovers penicillin &

begins investigating its
antibiotic potential.

Pre-20thC

In the pre-antibiotic age,
it was common to die
from minor infections

1941

Ernst Chain and
Howard Florey
begin first clinical
trials of penicillin.

1943

Allied WW?2 soldiers
begin receiving supplies
of antibiotics, saving
thousands of lives.

1948

Penicillin-resistant
staphylococcus
becomes a global
pandemic.

1945

Nobel Prize awarded to
Fleming, Florey & Chain for
their work on antibiotics. In
his acceptance speech,
Fleming warns of the dangers
of antibiotic resistance.

1959
Methicillin
antibiotics are
invented to combat
penicillin-resistant
staphylococcus.
—

Present Day
Individuals, researchers
& policymakers are
working together to
fight antibiotic
resistance.

1987

Daptomycin is

invented. After 2015

this, no new The World Health
classes of Organisation (WHO)

launches the first
Antibiotics
Awareness Week.

antibiotics are
discovered for
~30 years.

2017

Scientists produce
improved form of
Teixobactin: a new

The first strains of

methicillin- class of antibiotics
resistant with the potential
staphylococcus to destroy

aureus (MRSA)

erbugs.
emerge. SORCECES

2014
The British public
vote for antibiotic
resistance to be the
focus of the £10m
Longitude Prize.

1953

Antibiotics are
introduced to animal
feed in Europe. "Cf// (i
rexaty
"8 Antimicrobial Res'S*®

a i
€ross council initiative

Graphic by Scien@nd Technology Faciliti€ouncil, UK



Mechanisms of antimicrobial resistance
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ANTIBIOTIC RESISTANCE

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

Poor infection control Lack of hygiene and poor Lack of new antibiotics
in hospitals and clinics sanitation being developed

www.who.int/drugresistance
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ANTIBIOTIC RESISTANCE
HOW IT SPREADS
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Antibiotics are
given to food producing animals
and crops

Antibiotic resistance happens
when bacteria change and become
resistant to the antibiotics used to

treat the infections they cause.

Antibiotics are given to patients,
which can result in drug-resistant
bacteria developing in the gut

Patient attends hospital or Drug-resistant bacteria spreads
clinic to other patients through poor hygiene
and unclean facilities

www.who.int/drugresistance

o/ AntibioticResistance

=

Animals develop drug-
resistant bacteria in their gut

l
Q!

Drug-resistant bacteria reaches
humans through food, the
envirenment (water, soil, air} or by
direct human-animal contact

Drug-resistant bacteria spreads
to the general public

{7 World Health
W2 Organization
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The One Health Triad

A 2/3 of emerging
infectious diseases are
zoonotic

A The interrelationship
between environmental,
animal and human health
requires an
interdisciplinary approach




ONE HEALTHThe example oEscherichia col

Aqua-
culture

' ' A : - wildlife,

Sewage

migratory
birds

. ,'”‘1\', aquaculture
E »," i | < f 3 \ Faecal effluents
(| . =51 shedding Animal

O products (milk,
Food cheese, etc.)

Transmission between

production animals \
Transmission animal to

Contamination of person (farms, abattoirs,
environment, wildlife, markets, etc.)
water and agriculture

animals
Meat, fish,
Direct seafood

contact
Animal feeds

@ Endpoints Companion Humans
W Contaminants animals
Wl Vehicles

Transmission person to person
and between person and
domestic animals

\ Transmission

food and water
to person

EclLab,Universitede Montreal



OVERVIEW OF RESISTANCE LEVELS IN EU

Based on the European Union Summary Report on antimicrobial resistance
in zoonotic and indicator bacteria from humans, animals and food in 2011
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Monitoring
is a prerequisite for understanding the development
and dissemination of antimicrobial resistance
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ECDCAnnualEpidemiologicaReport 2016
Antimicrobial Consumption

Figure 1. Consumption of antibacterials for systemic use (ATC group J01) in the community, EU/EEA
countries, 2016, expressed as DDD per 1 000 inhabitants per day
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Cyprus and Romania provided total care data, i.e. including the hospital sector.

Spain provided reimbursement data, i.e. not including consumption without a prescription and other non-reimbursed courses.

Data retrieved from Europeafurveillance SysternmfESSy



ECDECANtimicrobialConsumption 2016

Figure 2. Consumption of antibacterials for systemic use (ATC group 101) and ATC group level 3 in
the community, EU/EEA countries, 2016, expressed as DDD per 1 000 inhabitants per day
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(a) Cyprus and Romania provided total care data (i.e. including the hospital sector).
(b) Spain provided reimbursement data - i.e. not including consumption without a prescription and other non-reimbursed courses.
EU/EEA refers ta the corresponding population-weighted mean consumption.

Trends in
antimicrobial
consumption,

2012-2016

20.7%  28.2% 26.1%  31.1%
32.3 32.2 35.1 Ja.1




PNAS 2018



