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Susceptibility Testing
o

The attempt to predict, usirig vitro
methods, the likelihood of successf.
treating an infection with a particular
antimicrobial agent

Testing is based on either the principle
of diffusion or dilution

Disk diffusionsusceptibility testing
(Kirby-Bauer)
* A “standardized” suspension of the
organism is used to inoculate agar surface

* Filter paper disks containing abx are pla
onto surface of agar

» Abx diffuses into agar and establishes a
concentration gradient (rate of diffusion
differs among abx)

* Plates are incubated 16-20 hours

Disk diffusionsusceptibility testing
(Kirby-Bauer)
*

« Zones of growth inhibition are measured (mm

 Zone size is referenced to CLSI (formerly
NCCLS) interpretive cha
« Qualitative (categorical) results = S, I, R
» Advantages
« firmly established method
* relatively inexpensive
« flexible drug selection

Disk diffusionsusceptibility testing
Kirby-Bauer




Etest diffusionsusceptibility testing

« Variation of disk diffusion method
« Etest strips replace filter paper disks

* MIC is read where “elipse” (growth
inhibition) intersects the strip

« Allows guantitativedetermination of
MIC on agar

* More expensive

MIC dilution susceptibility testing

* Arange of abx concentrations is established if
agar or brot

» The abx concentration is reduced by half with
each successive dilution

« Each plate, tube, or well is inoculated with
the same amount of bacteria (usually -1@°
CFU/mL) and incubated
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Etest diffusionsusceptibility testing

MIC dilution susceptibility testing

« Examine all plates or tubes in the series for
growth (colonies or turbidit

* The MIC is the lowest concentration of abx
(mg/L) that inhibits the growth of the
bacteria

* Reliable, standardized reference method
* Quantitative results
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MIC dilution susceptibility testing
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MBC dilution susceptibility testing

* MBC testing may be performed with broth
dilution method

« Remove an aliquot from “clear” tubes or wells
and transfer to an agar plate; incubate

« Each colony represents one viable bacterium

* MBC is the concentration of abx that kills
99.9% or 3-logs of the original inoculum
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MIC/MBC dilution susceptibility
testing

« A drug is considered to be “bactericidal” if
the MBC is within two dilutions of the
MIC, MBC/MIC 4

< A drug is considered to be “bacteriostatic”
if the MBC is more than two dilutions
higher than the MIC, MBC/MIC > 4

« Tolerant drugs have no effect on the
bacteria, MBC/MIC > 32

14

SIT/SBT test (Schlichter)

* Measures the activity of the patients own sert
(containing one or more abx) against his
specific pathogen

« Typically test serum containing peak abx cong.

« Can be used to detect abx failure

« Labor intensive, many confounding variables,
poorly standardized, difficult to reproduce
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Automation in the microbiology lab

« BACTEC™ (Becton-Dickinson) - an
automated method for blood cultures

» measures COproduction by metabolizing
bacteria

* An increase in C@above baseline signals g
positive culture

e Other brands = BacT/Alert™, ESP™
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Automation in the microbiology lab

Automation in the microbiology lab

« Susceptibility testing

« Utilize robotics, micro-processors, micro-
computers to provide rest

« Vitek™, Microscan™, Sensititre™,
Phoenix™

 Rapid results (3.5 - 8 hours)

* may not detect inducible or subtle
resistance
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Automation in the microbiology lab

* Vitek™ (1966)

» Uses “test cards”

» Micro-wells contain either substrate (ID)
antimicrobials (susceptibility)

* Wells are filled with bug suspension

» Photometer measures color (ID) or turbidity
(susceptibility) changes over time

» Computer compiles data and IDs the
organism and/or calculates MIC
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Automation in the microbiology lab
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D-zone test for inducible
Clindamycin R in Staphylococcus

Erythromycin ———

Clindamycin

Jorgensen, J.H., etal. JCM. Apr. 2004; vol. 42, no. 4

D-zone test interpretation

* (A) Constitutive (already present) clindamycin
resistance, growth extends to the edge of the
clindamycin disk

* (B) Negative disk induction test indicating the
absence of inducible clindamycin resistance, i.e.,
no blunting of the clindamycin zone adjacent to
the erythromycin disk

* (C) and (D) Positive disk induction test indicating
inducible clindamycin resistance. Blunting of the
clindamycin inhibition zone adjacent to the
erythromycin disk (D-zone effect)
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Jorgensen, J.H., etal. JCM. Apr. 2004; vol. 42, no. 4
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Thanks for
taking the time
to view this
presentation!!




