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Epidemiologyof antimicrobial resistance

May be devidedinto 4 steps:
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Developmentof antimicrobialresistance
Selectionof antimicrobialresistance
Persistenceof antimicrobialresistance

Reduction of antimicrobialresistance



Epidemiologyof antimicrobial resistance

Fase I:
Development of AR
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Antibiotic resistance is ancient

Vanessa M. D'Costa'**, Christine E. King®****, Lindsay Kalan'~, Mariya Morar'?, Wilson W. L. Sung®, Carsten Schwarz®, f
Duane Froese®, Grant Zazula®, Fabrice Calmels®, Regis Debruyne’, G. Brian Golding®, Hendrik N. Poinar'*** & Gerard D. Wright™*

The discovery of antibiotics more than 70 years ago initiated a
period of drug innovation and implementation in human and
animal health and agriculture. These discoveries were tempered
in all cases by the emergence of resistant micobes'. This history
has been interpreted to mean that antibiotic resistance in patho-
wenic bacteria is a modern phenomenon; this view is reinforced by
the fact that collections of microbes that predate the antibiotic era
are highly susceptible to antibiotics’. Here we report targeted
metagenomic analyses of rigorously authenticated ancient DNA
from 30,000-year-old Beringian permafrost sediments and the
identification of a highly diverse collection of genes encoding res-
istance to P-lactam, tetracycline and glycopeptide antibiotics.
Structure and function studies on the complete vancomycin resist-
ance element VanA confirmed its similarity to modern variants.
These results show conclusively that antibiotic resistance is a
natural phenomenon that predates the modern selective pressure
of clinical antibiotic use.

Recent studies of modern environmental and human commensal
microbial genomes have a much larger concentration of antibiotic
resistance genes than has been previously recognized**. In addition,
metagenomic studies have revealed diverse homologues of known
resistance genes broadly distributed across environmental locles.
This widespread dissemination of antibiotic resistance elements is
inconsistent with a hypothesis of contemporary emergence and
instead suggests a richer natural history of resistance’. Indeed,
estimates of the uﬁgin of natural product antibiotics range from
2 Gyr to 40 Myr ag;u \ 5uggrsling that resistance should be similarly
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with high concentrations of Escherichia coli harbouring the gfp (green
fluorescent protein) gene from Aequorea victoria (Supplementary
Information).

After fracturing of the samples [Supp]anrnlary Fig. 3), total DNA
was extracted from a series of five subsamples taken along the radius of
each core (Supplementary Information). Quantitative polymerase
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Selection of resistance
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Selection of resistance
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Belgian broilers:

Percentage of resistance
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Fase I:
Development of AR

Fase Il:
Selection of AR
resistance

Fase Ill:
Persistance of AR
resistance
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Belgian broilers
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Prevalence of MRSA In pigs
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