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64 year old female with end stage renal disease on 
hemodialysis via a tunneled dialysis catheter presents after 

having fevers to 102 F during dialysis. She is well 
appearing but reports being more fatigued than normal. 

Blood cultures are sent from her dialysis line and patient is 
admitted to the hospital. Over the next 6 hours patient has 
turn for the worse with high fevers, tachycardia, sweats, 
and altered mental status. Patient is started on empiric 

antibiotics with vancomycin and piperacillin/tazobactam. 
Overnight the blood culture from earlier that day turns 

positive, with small Gram positive cocci in clusters.  The 
GPCs are subsequently identified as Staphyloccus aureus.
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Antibiotic Cascade Reporting
The practice of selective release of antibiotic 
susceptibility information on a given clinical 
isolate with the intention of promoting the 
use of certain drugs/drug classes in certain 
situations

Considerations include:
• Known or inferred resistance
• Cost
• Drug availability (biologically, or otherwise)
• Stewardship priorities
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Antibiotic Cascade Reporting

PMID 17173212. Dellitt et al. IDSA and SHEA Guidelines for Developing an Institutional Program to Enhance 
Antimicrobial Stewarship. 2007.

• “The clinical microbiology laboratory plays a critical role in 
antimicrobial stewardship by providing patient-specific culture and 
susceptibility data to optimize individual antimicrobial management 
and by assisting infection control efforts in the surveillance of 
resistant organisms and in the molecular epidemiologic 
investigation of outbreaks”



Organism-specific Reporting Rules

• Incorporate factors such as:
• Intrinsic resistance
• PK/PD
• Overarching guidelines and local stewardship initiatives
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Intrinsic Resistance

Clinical Laboratory Standards Institute (CLSI) M100: Performance Standards for Antimicrobial Susceptiblity Testing.  
27th Edition. 2017



Beta Lactam 
Antibiotics

Target
• Actively-growing bacteria 
require continuous breaking, 
re-formation of peptidoglycan
(PG) crosslinks in order to 
balance cell growth and 
stability
• Enzymes involved in 
transglycosylase and 
transpeptidase (necessary for 
PG elongation and 
crosslinking) are collectively 
referred to as Penicillin 
binding proteins (PBPs)

https:// https://en.wikipedia.org/wiki/Β-lactam_antibiotic



• Beta lactam antibiotics 
bind PBPs, prevent 
transpeptidase activity, 
leading to cell death

Beta Lactam 
Antibiotics
Mode of Action

https:// https://en.wikipedia.org/wiki/Β-lactam_antibiotic



Affect of Penicillin



• Methicillin resistance results from production of PBP2a, 
an altered PBP that blocks antibiotic active site binding 
• PBP2a is encoded for by the mecA gene
• Confers resistance to ALL BETA LACTAMS

Methicillin Resistant S. aureus (MRSA)
Resistance Mechanism

https://en.wikipedia.org/wiki/Methicillin-resistant_Staphylococcus_aureus



CHROMagar

• Contains cefoxitin (methicillin analog) and chromogenic substrate

• Methicillin Resistant Staphylococcus aureus (MRSA)
– Rose/mauve (cefoxitin resistant, hydrolyzes Staph specific substrate)

• Methicillin Susceptible Staphylococcus aureus (MSSA)
– Inhibited (cefoxitin susceptible)

• Other bacteria
– Blue (cefoxitin resistant, hydrolyzes non-Staph specific substrate)
– Colourless (cefoxitin resistant, no hydrolysis)
– Inhibited (cefoxitin susceptible)



S. aureus rapid testing

• GeneXpert, Cepheid
– Automated PCR
– MRSA surveillance

• Direct sample: nares swab
• ~5 min processing, 1 h PCR

– MRSA, blood culture
• BD GeneOhm

– S. aureus/MRSA
• BioFire FilmArray Blood Panel
• Etc.



S. aureus rapid testing

• PBP2a assays for MRSA
– From pure colonies
– Basis: antigen-based agglutination
– Tests for presence of altered target
– Performed on all S.aureus isolates 

cultured from sterile siteds/fluids



Antimicrobial Susceptibility Testing

Etest

Kirby Bauer

Broth 
dilution

Agar dilution



CLSI M100, 27th Edition



https://www.asm.org/index.php/clinmicro-blog/item/6241-testing-staphylococci-for-oxacillin-resistance-why-is-it-so-
complicated
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Overarching Guidelines
Adapted from CLSI M100, Table 1A

A. Primary B. Optional/ 
Report Selectively

C. Supplemental D. Urine Only

Erythromycin,
Azithromycin or 
Clarithromycin

Ceftaroline Ciprofloxacin or 
Levofloxacin

Nitrofurantoin

Clindamycin Daptomycin Moxifloxacin Sulfisoxazole
Oxacillin Linezolid and/or 

Tedizolid
Gentamicin Trimethoprim

Penicillin Doxycycline and/or 
Tetracycline and/or 
Minocycline

Chloramphenicol

Trimethoprim/ 
Sulfamethoxazole

Vancomycin Oritavancin

Rifampin Televancin
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Local Guidelines
Excerpted from UW Medicine Sepsis Guidelines



Organism-specific Reporting Rules





Thank You


