Cefazolin Breakpoints for Enterobacterales @—
L L] /
(Systemic Infections) 7CLSI

CLSI rationale document MR0O7
March 2020

Romney M. Humphries, PhD, D(ABMM)
Accelerate Diagnostics, Inc.
USA

Clifford Mintz
USA

On behalf of the CLSI Enterobacteriaceae Ad Hoc Workingg
FIDSA, and the CLSI Subcommittee on Antimicrobial S

dley, PharmD,

1 Foreword

The Clinical and Laboratory Standards Institute (CLSI) i bership organization that brings together the varied

advancement of a common cause: to foster excellence

Over tim nism’s susceiilility to an antimicrobial agent may decrease, resulting in a lack of clinical efficacy

and/ors : iti i@iobiolOgl8e | methods, QC parameters, and the manner in which breakpoints are established may be
refined Because of these types of changes, CLSI continually monitors and updates information

in its doc andards and guidelines are developed using the most current information available at the time,

nowledge, and clinically relevant laboratory test results to guide patient treatment. For more
information, visit

This CLSI rationale document is based on data compiled by the CLSI Enterobacteriaceae Ad Hoc Working Group to reassess
cefazolin minimal inhibitory concentration (MIC) breakpoints for Enterobacterales for systemic infections and introduce new
intermediate and resistant MIC breakpoints supported by higher dosage treatment regimens for cefazolin.

© Clinical and Laboratory Standards Institute. All rights reserved. 1



Cefazolin Breakpoints for Enterobacterales (Systemic Infections)

2 A Note on Terminology

As of January 2020, the term Enterobacteriaceae has been replaced with Enterobacterales. For consistency with CLSI document
M100,? Enterobacterales is used in MRO7. In some instances (eg, the name of the working group that originally compiled the data),
Enterobacteriaceae is necessarily retained.

3 Introduction

Cephalosporins are a large class of antimicrobial agents that contain a sixx-membered dihydrothiazin
B-lactam ring with broad-spectrum antimicrobial activity against gram-positive and gram-negati
are derivatives of 7-aminocephalosporanic acid, with various modifications at several ring posii4
antimicrobial activity, B-lactamase stability, and pharmacokinetic (PK) properties. The bacte
mediated by their strong binding affinity for penicillin-binding proteins (PBPs). This affinity leads
wall synthesis and, ultimately, cell death.*

Klebsiella pneumoniae, and Proteus mirabilis.>

Cefazolin is approved by the US Food and Drug Administration

B-hemolytic streptococci
Urinary tract infections caused by E. coli, P. mirabili

« Skin and skin structure infections ca

Dosage
Moderate to severe infections 0.5-1 g every 6-8 hours
Mild infections caused by susceptible 250-500 mg every 8 hours

gram-positive streptococci
Acute uncomplicated urinary tract infections | 1 g every 12 hours
Pneumococcal pneumonia 500 mg every 12 hours
Severe life-threatening infections 1-1.5 g every 6 hours
(eg, endocarditis, septicemia)
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The predominant mechanisms of resistance to cefazolin in gram-negative bacteria include decreased bacterial uptake of cefazolin
into the cell or production of B-lactamases that enzymatically hydrolyze and inactivate p-lactam antibiotics.” Cefazolin is a

useful de-escalation agent for the treatment of many invasive and noninvasive infections caused by susceptible isolates of E. colj,

Klebsiella spp. (excluding Klebsiella aerogenes), and P. mirabilis.®° Current and historical CLSI breakpoints for cefazolin are shown in

Tables 2 and 3.

Table 2. Current CLSI Cefazolin Breakpoints?
Antimicrobial | Interpretive Categories and MIC Breakpoints,
Organism Group Agent S SDD I

Enterobacterales Cefazolin <2 - 4

Abbreviations: |, intermediate; R, resistant; S, susceptible; SDD, susceptible-dose dependent.
a Last reviewed June 2010; first published in CLSI document M100, 21st ed.
b Breakpoints are based on a dosage regimen of 2 g administered every 8 h.

Antimicrobial | Interpretive Categories a
Organism Group Agent S SDD

Enterobacterales Cefazolin <1 -

Abbreviations: |, intermediate; R, resistant; S, susceptible; SDD, suscepjd
a Last published in CLSI document M100, 20th ed.
b Breakpoints are based on a dosage regimen of at least 1 g every

4 Standard Dosage and Pharmacokinetic Data

The cefazolin dosage used for breakpoint determinati
information, the cefazolin dosage goes up to 1.5 g ever

ccording to the FDA-approved prescribing
quivalent to 2 g every eight hours.®

Table 4. Dosage Used for Breakpoint Determin
Antimicrobial Agent

Cefazolin
Abbreviation: 1V, intravenous.
a CLSI document M100, 30th ed.?

g information.)

Measurement?
280.9 (45.9)
509.9 (89.3)

0.25 (0.25-0.33)
2.01 (0.28)
, 4.03 (0.68)
V., L 11.50 (1.53)

Abbreviations: AUC,.-, area under the plasma concentration-time curve extrapolated to infinity; CL, total clearance;
Cmax, maximum plasma concentration; h, hours; ti/2, apparent plasma terminal elimination half-life; Tmax, time to
maximum plasma concentration; V;, volume of distribution.

@ Values are shown as mean (SD).

b Tmax reported as median (range).
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