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Objectives

« Describe testing for penicillin susceptibility in S. aureus
« Discuss methods for detection of MRSA

» Discuss concerns related to vancomycin and S. aureus
including VISA and VRSA

« Explain testing for inducible clindamycin resistance in S.
aureus

» Discuss penicillin and ampicillin resistance in the
enterococci

« Explain methods for detection of vancomycin-resistant
enterococci (VRE)

» Describe high level aminoglycoside resistance and synergy
testing in enterococci.
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Gram Positive Pathogens
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Staphylococcus aureus
Antimicrobial Therapy and Susceptibility
Testing

Agents commonly used to treat S. aureus infections:

MSSA - Oxacillin/nafcillin; narrow-spectrum cephalosporin; 3-
lac/l3-lac inhibitor combination; carbapenem; macrolide;
clindamycin; linezolid; daptomycin; fluoroquinolone

« MRSA (mild to moderate infection) — trimethoprim-
sulfamethoxazole; doxycycline; clindamycin (D zone test negative)

« MRSA (serious infection) — vancomycin; linezolid; daptomycin
AST Concerns
* Penicillin
« Zone Edge Test
« MRSA
« Oxacillin
« PBP2a
* mecA
* Inducible Clindamycin

. Vancomycin k
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Penicillin Testing for S. aureus

e Most S. aureus are penici”in  Routine disk diffusion test with
resistant penicillin 10 ug disk

e _ * Observe zone edge around
* Penicillin resistance due to penicillin disk

B-lactamase (blaZ)

« S. aureus may test penicillin
susceptible by disk diffusion

Fuzzy “Beach”, B-
lactamase negative,

Penicillin - S
or MIC but produce [3-
lactamase
Requires test for B- Sharp “CIiff", -
lactamase lactamase positive,
Penicillin - R

* Penicillin zone edge test
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Methicillin Resistant S. aureus (MRSA)

. Z;restwfv?/r}ggig Ivr\]/o1rslad5v8i§2 i Resistance conferred by
an altered penicillin

oxacillin and nafc.:lllln . mecA (PBP2a) mediated
« MRSA are considered is most common

resistant to all -lactam

antimicrobial agents
with the exception of
ccic K

ceftaroline, a newer f3-
lactam agent

« Two varieties hospital (HA)
and community acquired
(CA)
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Is induced by b-lactams well documented?  I am unfamiliar with this?  I am not knowledgeable in the best way to graphically show operons…I assume this is convention?
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PBP2a Testing and S. aureus (Testing for
MRSA)

« Rapid detection of PBP2a
from isolated colonies

 Different types of assays
» Lateral Flow
» Latex Agglutination

Control Line
* Rely on monoclonal Test Line
antibodies
PBP2a
Positive!

ccrc K
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Oxacillin / Cefoxitin and S. aureus (Testing for
MRSA)

Test oxacillin MIC and/or
cefoxitin disk or MIC

Cefoxitin is used as a
surrogate; test cefoxitin but
report oxacillin

Cefoxitin MIC breakpoints:
e S <4 ug/ml
« R=8 ug/ml
Oxacillin MIC breakpoints:
e S<2ug/ml
« R=4 ug/ml

Better health fh gh
laboratory m

Oxacillin Broth Microdilution MIC
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Presentation Notes
I made many suggestions…this is perhaps the most important slide for “methods” in your talk.
Do you want to add a slide about testing for mecA or PBP2a?  Lots of labs use these tests as you know.


mecA Testing and S. aureus (Testing for
MRSA)

* Molecular methods available for detection of mecA
o PCR
o Probes
» Advantages of molecular methods
o Faster turn around time
o Testing from patient specimen
* Disadvantages
o Higher cost
o Will not detect novel PBPs

Clinical Chemistry Trainee Council
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Vancomycin Testing for S. aureus

Vancomycin CLSI Breakpoints for S. aureus

Susceptible Intermediate Resistant
<2 pyg/mi 4-8 pg/ml =16 ug/ml
VSSA VISA VRSA

« Vancomycin-Susceptible S. aureus (VSSA)
« Vancomycin-Intermediate S. aureus (VISA)
« Thicker cell wall, some metabolic changes
« Uncommon but prevalence is rising
« VVancomycin-Resistant S. aureus (VRSA)
* Modification to peptidoglycan
* Only 14 cases since 2002

Clinical Chemistry Trainee Council
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I would definitely add the vanA gene stuff for VRSA here. Maybe discuss VRSA, VISA, VSSA (in script) in order listed here…or revise slide or script so they coincide.
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Inducible Clindamycin Resistance
Testing for S. aureus

Better health through
laboratory medicine.

« S. aureus isolates
* Erythromycin R and
* Clindamycin S or |

* Use erythromycin and
clindamycin disks

* |nducible resistance
produces a “D-Zone”

Report as clindamycin
resistant

Ciinical Chemistry Trainee Council
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S. aureus AST - Important Notes

» Oxacillin/cefoxitin are the only 3-lactam agents
routinely tested in most labs

* Penicillin often tested but rarely prescribed

» Deduce results for other anti-staphylococcal 3-
lactams from penicillin and oxacillin/cefoxitin
results:

o MSSA (oxacillin/cefoxitin susceptible) —
susceptible to all B-lactams except
ampicillinfamoxicillin/penicillin

o MRSA (oxacillin/cefoxitin resistant) - resistant to
all B-lactams except ceftaroline

« MRSA are more resistant than MSSA to non-f3-lactam

Clinical Chemistry Trainee Council
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Enterococcus spp. Antimicrobial Therapy
and Susceptibility Testing

Agents commonly used to treat enterococcal infections:

« Serious infections — ampicillin, penicillin, vancomycin,
(combination with aminoglycoside for endocarditis)

« Uncomplicated urinary tract infection — ampicillin,
amoxicillin, nitrofurantoin

AST Concerns
 Penicillin and Ampicillin (species differences)

« Vancomycin High Level Aminoglycoside Resistance
(HLAR)

Ciinical Chemistry Trainee Council
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Penicillin and Ampicillin Testing for
Enterococcus spp.

Better health through
laboratory medicine.

* Resistance due to an altered penicillin binding protein
* Most E. faecium are resistant to ampicillin and

penicillin
* Most E. faecalis are susceptible to ampicillin and
penicillin
Zone Diameter (mm) MIC (ug/mil)
Penicillin =15 - <14 <8 - >16
Ampicillin 217 - <16 <8 - =216

Ciinical Chemistry Trainee Council
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Vancomycin Testing for Enterococcus spp.

Better health through
laboratory medicine.

« Enterococci can acquire resistance to
vancomycin

* Mostly in E. faecium but can occur in
E. faecalis

 VanA MIC 64 - >1,000 pg/ml
 VanB MIC 4 - 1,024 ug/ml
* Disk diffusion or broth dilution methods

Zone (mm) =217 15-16 <14
MIC (pg/mil) <4 8-16 =232

Ciinical Chemistry Trainee Council
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High Level Aminoglycoside Resistance
(HLAR) in Enterococcus spp.

Serious enterococcal infections (e.g. endocarditis)
require combination therapy

» Cell wall active agent (ampicillin, penicillin or
vancomycin) plus aminoglycoside (e.g., gentamicin)
results in “synergistic” interaction

» Cell wall active agent allows aminoglycoside to
penetrate the cell wall

Enterococci can acquire high level aminoglycoside
resistance

Isolate must be susceptible to both cell wall active
agent and aminoglycoside for a “synergistic” interaction

Better health through
laboratory medicine.
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Synergy Testing for High Level
Aminoglycoside Resistance (HLAR) in

Enterococcus spp.

« Test high concentrations
of gentamicin and
streptomycin

« Growth at high
concentration indicates
high level aminoglycoside
resistance

« Susceptibility to high level
aminogylcosides and cell
wall active agents
suggests synergy can be
achieved

#1 #2 #3 #4

Ampicillin S S R S
Gentamicin

500 ug/mi S R S S
Streptomycin

1000 pg/ml S R S R

* Isolate #1 — synergy likely with ampicillin

plus gentamicin or streptomycin

* Isolate #2, #3 — no synergy with ampicillin

plus gentamicin or streptomycin

* Isolate #4 — synergy likely with ampicillin

plus gentamicin but NOT with ampicillin
plus streptomycin

K
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Enterococci AST — Important Notes

« Enterococci are intrinsically resistant to
cephalosporins, aminoglycosides, clindamycin,
trimethoprim-sulfmethoxazole

« Enterococci can readily acquire resistance to
ampicillin, penicillin, vancomycin and high levels
of aminoglycosides and present therapeutic
challenges due to few therapeutic options

» Options - daptomycin, linezolid, quinupristin-
dalfopristin (E. faecium only)

Clinical Chemistry Trainee Council
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Thank you for participating in this
Clinical Chemistry Trainee Council
Pearl of Laboratory Medicine.

Find our upcoming Pearls and other
Trainee Council information at
www.traineecouncil.org

Download the free Clinical Chemistry app
on iTunes today for additional content!

Follow us:

{9 fin] >
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