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Anti-Microbial Resistance

Medicines for treating infections lose effect because the microbes change;
1. mutate
2. acquire genetic information from other microbes to develop resistance

Types of AMR /

. Antibacterial resistance (e.g. to antibiotics and other antibacterial drugs) \
. Antiviral resistance (e.g. to anti-HIV medicines)

(

(

. Antiparasitic resistance

e.g. to anti-malaria medicines) N /

e.g. to medicines used to treat Candidiasis)

. Antifungal resistance

AMR is a natural phenomenon accelerated by use of antimicrobial medicines.

Resistant strains survive and aggregate.
@v World Health
sy ¥ Organization



mechanisms of antimicrobial resistance

Reduced Membrane

\j Permeability
/ Antibiotic
K Inactivation
4
/ R
‘/

Altered
Target Site

Antibiotic

Efflux Pumps

B. Cailes et al. / Early Human Development 2015



Review on Antimicrobial Resistance: tackling a crisis

Antimicrobial

Resistance for the health and wealth of nations, 2014

Tackling drug=-resistant infections globally

Deaths attributable AMR’s impact on World GDP

to AMR every year in trillions of USD
compared to other
major causes of death

AMR in 2050
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AMR
overall economic impact

m Societal Costs

Medical Costs

Roberts et al., CID 2009



)es antibiotic resistance

Antibiotic resistance is the ability of bacteria to combat the action of one or more antibiotics.
a Humans and animals do not become resistant to antibiotic treatments, but bacteria carried by
humans and animals can.

© Animals may be treated with antibiotics
and they can therefore carry antibiotic-
resistant bacteria. @ Vegetables may be
contaminated with antibiotic-resistant
bacteria from animal manure used as
fertilizer. © Antibiotic-resistant bacteria
can spread to humans through food and
direct contact with animals.

) Humans sometimes receive antibiotics
/ QN prescribed to treat infections. However,
n . ‘(\\ bacteria develop resistance to antibiotics
anlma[ far as a natural, adaptive reaction. Antibiotic-
resistant bacteria can then spread from the
treated patient to other persons.

© Humans may receive antibiotics in
- hospitals and then carry antibiotic-
%Etant bacteria. These can spread to
her patlents waium:lean hands or
é contaminated objects. © Patients who

be carrying antibiotic-resistant
bacteria will ultimately be sent home, and
- can spread these resistant bacteria to
| other persons.

\

@ Travellers requiring hospital care while
visiting a country with a high prevalence of
antibiotic resistance may return with
antibiotic-resistant bacteria.

Even if not in contact with healthcare,
travellers may carry and import
resistant bacteria acquired from 2

food or the environment
during travel.

LS




PRESENCE OF RESISTANT BACTERIA INTHE
ENVIRONMENT

*Use of organic fertilizers and contaminated
irrigation waters in soils

*Release of large amounts of antibiotics into
wastewater and selective increase of
antibiotic resistant bacteria in WWTPs

ANTIBIOTICS USEAND
OTHER FACTORS IN THE
COMMUNITY

* Inappropriate prescription

Self- medication among
the general population

eIncreasing number of
elderly and
immunocompromised
persons

DEVELOPMENT
AND SPREAD OF
ANTIBIOTIC
RESISTANCE

ANTIBIOTICS USE AND OTHER FACTORS IN
HOSPITALS

*Widespread and prolonged use of
antimicrobials for therapy or prophylaxis

eInvasive surgical procedures and invasive
medical devices

* Increasing number of elderly and

immunocompromised patients

ANTIBIOTICUSE IN IN FOOD-
PRODUCING ANIMALS AND
INAGRICULTURE

eUse in food-producing
animals for growth
promotion and mass
prophylaxis

eUse antibiotics in crops to
prevent fire blight

Prestinaci et al., Pathogens and Global Health 2015



Multi Drug Resistant Organisms
MDROs




bad bugs, no drugs

ESKAPE

— Enterococcus faecium

— Staphylococcus aureus

— Klebsiella pneumoniae

— Acinetobacter baumannii
— Pseudomonas aeruginosa
— Enterobacter spp.




MEDLINE References

MDROs in NICU
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newborn

prematurity

low birth weight
malformations
surgical treatment

microrganism

Gram +
Gram -
MDR

NICU

e structural features

* health care workers
e policies

e occupational index

* inborn/outborn ratio
* invasive procedures
* invasive devices




Timeline | Antibiotic drug discovery

Salvarasan
(arsenical)

(1940-1950)

* Gramicidin (peptide)

* Penicillin (B-lactam)

* Neomycin (aminoglycoside)

» Streptomycin (aminoglycoside) Rifamycin
* Cephalosporin (B-lactam) (ansamycin)

Linezolid

(oxazolidinone)

1908

1932 1940 1950 1960 1962 2000

2003

Protonsil

(sulfonamide) | | ® Chloramphenicol (phenylpropanoid)

(1950-1960)

Naladixic acid
(quinolone)

Daptomycin
(lipopeptide)

* Chlortetracycline (tetracycline)
* Polymyxin (lipopeptide)

* Erythromycin (macrolide)

* Vancomycin (glycopeptide)

* Virginiamycin (streptogramin)

The class of the antibiotic is shown in brackets.




