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Concentration is important

High | « Higher concentrations produce a greater
selective effect favoring resistant bacteria
* Higher concentration have longer-lasting effects
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Spatially-explicit environments will always be accompanied by zones
that are favorable to resistant bacteria
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Numbers matter
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Therapeutic applications have a far greater
selective impact compared to lower doses
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Average OD.,. + SD

Not all antibiotics remain bioavailable in soil

1.4

HEl Silt-loam
1.2 4 | = Sandy-loam

B Sand T
1.0
0.8 1 -
0.6
0.4 H
** N
0.2 - i
*

*

OO **J‘l:_ *:* * % % 'k:; * % % I I

T | T | T T T T T T
?S(\Q R QO‘F Ge\ O <& R P 60$\ geo.\x\“ rg@"
o
Treatment

Subbiah et al. 2012a Appl Environ Microbiol



Third-generation cephalosporin example

Average Logqo(CFU ceftiofur’ E. col)/g +/- SEM
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Ceftiofur residues in urine selectively favor
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More E. coli in soil equals greater probability of
transmission
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Working farms have a robust and predictable distribution of
antibiotic-resistant E. coli — with some averages equivalent to
the estimated 1D,
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Conclusions

Not all antibiotics or administration practices confer the same risk
of selecting for antibiotic resistance, meaning that we can be
“smarter” about how we employ antibiotics.

Robust soil-borne reservoirs of antibiotic-resistant E. coli arise
after exposure to excreted antibiotics from therapeutic
applications.

The density of resistant bacteria often exceeds the estimated 1D,
meaning that they could play an important role in persistence of
resistant bacteria on farms.

Reservoirs of resistant bacteria can be found in predictable
locations, meaning that they can be targeted for mitigation.
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