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Antibiotics: The ‘miracle’ of XXt" century
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« Discovery of penicillin revolutionised treatment of infectious . .
causes and infectious

disease _ - diseases over the period
* Increased life expectancy due to ability to prevent and treat 1900-1996.
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ANTIBIOTIC

Sulfonamides

A short time success story....
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“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.”

Sir Alexander Fleming, 1945
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Resistances on all fronts ... .parasites, viruses, bacteria
In various pathologies

| s. pneumonia: Up to 55%
resistance to penicillin in
some regions

S. dyentariae: 90% resistance to
cotrimoxazole S.Typhi: Outbreaks of
multi-resistant strains in 11 countries

HIV: Report of
resistance to all
marketed agents

M. tuberculosis:
Multi-drug resistant
tuberculosis

’. P. falciparum:
Chloroquine resistance in
81/92 countries

Millions of deaths, worldwide, 199¢

0-

Respiratory infections HIV Diarrheal diseases Tuberculosis Malaria

Leading global infectious diseases



Human Medicine

A complex social and heath Antibiotics
problem ‘
Comunenits Hospitals
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Veterinary Medicine
Antibiotics

Dissemination of antibiotics and antibiotic resistance within agriculture,
community, hospital, wastewater treatment, and associated environments.

Agricultural Antibiotics

Contas L.,2013



Dry up of pipelines
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On Going to post-antibiotic era....?

 As advocated by Semmelweis in pre-antibiotic era, hand washing
become again today the best way of avoiding infection

Events in the Age of Antibiotics

Penicillinass Antibiotic Transmissible
di : resistance fluoroquinolons
SCUPELE plasmids resistance
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Bleak skyline....if effortless
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Antimicrobial
Resistance:
Tackling a crisis
for the health and

wealth of nations

JUM 0O.,2014

Deaths attributable
to AMR every year
compared to other
major causes of death

AMR in 2050
10 million
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Asia and Africa will (again) pay the heavy burden ....

Deaths attributable to antimicrobial resistance every year by 2050
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What strategies use ?......




Global solutions for a worldwide problem...

L 5 Strategic objectives
1.Improve awareness and understanding

GLUBAI— ACTIUN PI-AN 2.Strengthen the knowledge and evidence
base through surveillance and research

3.Reduce the incidence of infection

4.0ptimize the use of antimicrobial
medicines

5.Develop the economic case for

§ World Health  J, 1-inaple investment

Organization
What about Lab contributions to achieve these objectives??




AMR control steps : Lab place

Feedback, training and exte
quality assurance

Healthcare Laboratory
provider: testing:
— diagnosis, Specime organism ID, Result Surveillance
sampling antimicrobial network
susceptibilty
testing
Informs patient care: choice of antibiotics, further inform regi

al policies
12

sting; informs local guidelines/policies




1.Improve awareness and
understanding

13



Communications from lab:
a evidence-based...

dClinical functions:

« Adequate training on AMR to prescribers and other health professionals
 Patient education to reduce unnecessary antimicrobials use

dPublic heath functions:

« Updated reports to policy makers.

* Inform media and all stakeholders on AMR issues.

« Communicate on AMR causes.

14



Adequate training on AMR to prescribers
and other health professionals

« Participation of Lab Team to (Daily) multidisciplinary work

* Microbiologists are in an excellent
position to disseminate information on
antimicrobial resistance to health
Professionals

« Opportunity to discuss specifics cases

or issues

« Elaborate antimicrobial using

guidelines 15



2.Strengthen the knowledge and evidence
base through surveillance and research

16



he lab for better identify the enemy and choose the most
suitable weapon....

dLab’s clinical functions

* |dentify aetiology of human and animal infections.

* Monitor efficacy of antibacterial treatment.

« Communicate susceptibility testing results to clinicians.

* Pilot and then implement new technologies that could increase the

access and speed of testing or reduce its cost.

17



ldentify aetiology of human and animal infections

* Once a laboratory is capable of isolating
and identifying pathogens from clinical
specimens.

. Disc tests are the most commonly-used

methods of bacterial susceptibility testing

» Diagnostic testing is a powerful tool management of |

Infectious diseases in individual patients as well as

for public health purposes



Antimicrobial susceptibility tests

Minimum inhibitory concentration [MIC]

 The smallest concentration of antibiotic that
Inhibits the growth of organism
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ldentify aetiology of human and animal infections
Biomarker tests can rapidly narrow differential diagnoses

= § Cochrane
Library

‘o‘Jlnll ‘

Biomarkers as point-of-care tests to guide prescription of

antibiotics in patients with acute respiratory infections in
primary care (Review)

Aabenhus R, Jensen JUS, Jorgensen KJ, Hrobjartsson A, Bjerrum L

* Biomarker tests that provide rapid results and can reliably identify a

bacterial infection,
» C-reactive protein and procalcitonin are among useful markers of

systemic bacterial infection

20



Communicate susceptibility testing results
to clinicians (Lab antimicrobial stewardship)

Choose what to show to protect the best..........

“Nudging” in Microbiological Reports: A
Strategy to Improve Prescribing

“Nudge” strategy Possible use in microbiological reporting

Putting choices at “eye level” Emphasizing certain antimicrobials by using bold or
larger font and/or placing them at the top of the list

r'ﬂ.-:rl- Fa Ll e Inl rnl"‘
. r - ]

Default choice Restricting reports to selected antimicrobials and
providing further data on request only

Framing Changing the context of data presentation, e.g. by
providing interpretation (colonization versus infection)
or information on substances (broad or narrow
spectrum, pharmacokinetics, adverse events, costs,
etc.)

. . Sowrce: Katchanow I, Kluge 5, MackKenzie CR, Kaasch Al. "Nudging” in microbiclogical
FublicHealthOntaric.ca reports: @ strategy to improwve prescribing. Infecticn. 2016 Aug 19 [Epub ahead of < 21



Communicate susceptibility testing results to

clinicians(Lab antimicrobial stewardship)
Selective Reporting of Ciprofloxacin

Before mmn)  After

Ampicilin
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Ciprofloxacin
Gentamici:
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Example: In St. Joseph's
Health Centre(Canada)
This method provide
decrease of Cipro using
-39.2%(-59.5 to -18.9)

Langford B.J,201622



Lab research to answer complex questions...

QLab’s public heath functions $ .

A \
» Support research to develop ?’— ,
point-of-care assays for the rapid | = A
diagnostic of bacterial infections.

« Implement quality assurance for susceptibility testing.

» Develop strategies for AMR surveillance at the human-animal and the

human-ecosystem interface.

» Develop and implement national AMR laboratory based-surveillance plans

23



Survelllance for control of antimicrobial resistance:
Stay awake to avoid unpleasant deletions..

* Qualifying and quantifying the problem, /
* Informing essential empiric prescribing  of
medication.

« Somes time the precise magnitude of resistance Is GLA

not known. Lab testing and surveillance provide Global AMR
Surveillance System

scope and volume of the problem

‘ . \ Supporting global surveillance of
N W H O N E infectious diseases




Laboratory based surveillance for control of
antimicrobial resistance
e Survelllance determines burden of health-care-associated

Infections and antimicrobial resistance

* [t provides the necessary information to develop and monitor therapy
guidelines, antibiotic formularies, antibiotic stewardship programs,
public health interventions, infection control policies, and novel

antimicrobials and vaccines.

« Development of both algorithms for empirical antibiotic therapy and

stewardship programs.

25



3.Reduce the incidence of infection
through effective sanitation, hygiene
and Infection prevention measures



3.Reduce the incidence of infection

(dLab’s clinical functions:

» Support infection control by identifying and segregating patients

Infected by resistant pathogens.

* Permit source-tracking for infections.

27



Lab in infection control system: outbreaks
Investigation

MRB / HRB Screening
Participation in microbiology
network surveys of CLIN-BMR /
BHR

Regular Microbiological Control

Medical Devices (Endoscopes)

28



4.0ptimise the use of antimicrobial
medicines



4.0ptimise the use of antimicrobial
medicines

(dLab’s clinical Functions

* Allow for broad-spectrum regimen to be replaced with narrow

spectrum drugs,

* Thereby reducing the risk of antibiotic-associated infections.

30



When the prognosis depends on your speed....

* Informed prescribing for life-threatening invasive disease
» Recent local susceptibility information guide empiric prescribing.

WHAT RAPID

N EWS DIAGNOSTICS COULD TEST

Home UK World Business Politics Tech Science Health Education Entertai

Health

Rapid tests 'would cut antibiotic use'

Rapid diagnostic tests are urgently ‘
\ e

3
Resistance
needed 10 help doctors know which
patients require antibiotics, a review
says

(O 6hours ago Health M 56

31



4.0ptimise the use of antimicrobial
medicines

dLab’s public heath function

* Promote the application of surveillance data to national and

regional drug policy.

32



5.Develop the economic case for
sustainable investment that takes account
of the needs of all countries, and Increase
Investment in new medicines, diagnhostic
tools, vaccines and other interventions

33



Lab manager provide economic evidence

dLab’s public heath functions

* Allow the true cost of resistance to be computed and tracked.

* Provide economic evidence to support the replacement of

antimicrobial drug use with vaccine and other preventive

strategies.

34



Summary of lab role

Laboratory systems in resistance containment:

= Antimicrobial susceptibility testing and surveillance, central AMR

management and control.

» Laboratory tests for pathogens or their associated biomarkers confirm or

rule out specific infectious causes.
» Provide critical support to infection control programs.

* Routine laboratory data supports the development of vaccines and other

technologies that could ease the pressure placed by antimicrobials



CONCLUSION

@ Biologists, you can

e Nelptosave our
| '/." ) antibiotics
I.' lA' ?
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* AMR management and control need multidisciplinary collaborations

* Laboratory systems are integral to antimicrobial resistance
containment and contributions to addressing resistance exist but

need to be enhanced

36






