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Evaluation of the In Vitro Activity
of Ceftaroline and Comparators
against Streptococcus
pneumoniae Isolates from the

INTRODUCTION

e The epidemiology of S. pneumoniae in the US is constantly changing, requiring continuous monitoring of e Ceftaroline inhibited 99.99% of S. pneumoniae isolates at <0.5 mg/L; only 1 isolate had a ceftaroline MIC
the antimicrobial resistance profile of this organism. >0.5 mg/L (at 1 mg/L; Table 1).
e The superior activity of ceftaroline against S. pneumoniae isolates with elevated MICs to other 3-lactams e Ceftaroline retained potent activity against all resistant subgroups, including amoxicillin-clavulanate-
has been attributed to ceftaroline’s higher affinity for altered penicillin binding protein targets, including nonsusceptible (NS; 8.9% at 24 mg/L), penicillin-NS (6.2% at =24 mg/L), ceftriaxone-NS (5.1% at =22 mg/L),
PBP-1A, -2B, and -2X, which are associated with B-lactam resistance in MRSA. erythromycin-NS (45.0% at 20.5 mg/L), clindamycin-NS (16.2% at 0.5 mg/L), tetracycline-NS (21.6% at
o Ceftaroline fosamil is approved by the US FDA and the European Medicines Agency (EMA) for treating 22 mg/L), and levofloxacin-NS (0.7% at 24 mg/L; Figure 1).
community-acquired bacterial pneumonia (CABP) and acute bacterial skin and skin structure infection e Ceftaroline activity remained stable against all resistant subgroups each year (data not shown).
(ABSSSI) in adults and children 2 months of age and older, including ABSSSI caused by MRSA. o Susceptibility to penicillin, ceftriaxone, amoxicillin-clavulanate, clindamycin, trimethoprim-
e The Assessing Worldwide Antimicrobial Resistance Evaluation (AWARE) Program has monitored sulfamethoxazole, and tetracycline increased from 2011 to 2015 and remained relatively stable from 2016
ceftaroline activity against bacterial organisms in US medical centers since 2008. to 2020 (Figure 2).

e The aim of this investigation is to describe the in vitro activity of ceftaroline and comparator agents against e MDR and XDR rates decreased from 2011 to 2015 and remained stable from 2016 to 2020 (Figure 3).
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Yea rs Of th e AWARE S u rvel I Ia n Ce S. pneumoniae, including multidrug-resistant (MDR) and extensively drug-resistant (XDR) isolates, o Susceptibility to erythromycin ranged from 52.2% (2014) to 56.4% (2011) and levofloxacin was very active
collected from US medical centers participating in the AWARE Program from 2011 through 2020. during the study period (98.9-100.0% susceptible [S]; Figure 2).

P rog ram (201 1 —2 020) e MDR rates varied from 23.7% in 2011 to 16.2% in 2020 (19.7% overall) and XDR rates varied from 13.3%

in 2011 to 1.8% in 2019 (6.1% overall; Figure 3).

e Against MDR isolates (n=1,555), ceftaroline (MIC,,,4,, 0.06/0.25 mg/L; 99.9%S), levofloxacin (MIC,,,
1/1 mg/L; 98.1%S), linezolid (MIC,4,, 1/1 mg/L; 100.0%S), and vancomycin (MIC,,4,, 0.25/0.5 mg/L;
100.0%S) were the most active agents (Table 1).

e All XDR isolates were susceptible to ceftaroline (MIC,,,4,, 0.12/0.25 mg/L), linezolid (MIC,,,4,, 0.5/1 mg/L),
and vancomycin (MIC,,4,, 0.25/0.5 mg/L) and 97.5% were susceptible to tigecycline (MIC,q,,
e 7,901 S. pneumoniae isolates were collected from patients in 28 medical centers that participated in the <0.03/0.06 mg/L; Table 1).
AWARE Program during the entire investigation (2011-2020; 20 centers) or at least 8 of the 10 years  The ceftaroline-NS isolate was isolated in 2014 and had multiple substitutions in the penicillin binding
(8 centers). proteins (PBP), mainly PBP2x, when compared with reference sequences. It also showed 31 amino acid
— Only isolates deemed clinically relevant by the submitting laboratory were included (1 isolate per alterations in MurM (data not shown).
patient infection episode).
— The isolates were from respiratory tract infections (88.5%), bloodstream infections (8.4%), and other
infection types (3.1%).
— Isolates were submitted to the central monitoring laboratory (JMI Laboratories, North Liberty, lowa,
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MATERIALS AND METHODS

Bacterial isolates

CONCLUSIONS

Ceftaroline was very active against S. pneumoniae from
US medical centers, including MDR and XDR isolates

Table 1. Activity of ceftaroline and comparator antimicrobial agents when
tested against S. pneumoniae isolates from US medical centers (2011-2020)
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susceptibility of S. pneumoniae improved in the 2011-2015 USFDA, and EUCAST. TMP-SMX <05 | >4 | 701 | 11.7 | 18.1 Erythromycin >2 >2 | 0.0 | 0.0 |100.0
' ' ' _ ' ' e MDR status was determined based on nonsusceptibility to 23 classes of the following antimicrobial agents: Tigecycline <0.03 | 0.06 | 97.7° Clindamycin >1 >1 | 46 | 02 | 952
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Continued surveillance is crucial since resistance clones
not covered by the vaccine may expand.

Figure 1. Ceftaroline activity (MIC distributions) against
resistant subsets of S. pneumoniae (2011-2020)

Figure 2. Activity of ceftaroline and comparator antimicrobial
agents when tested against S. pneumoniae isolates from US
medical centers (2011-2020)

Figure 3. Yearly frequency (%) of MDR and XDR phenotypes
among S. pneumoniae from the United States (2011-2020)
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Abbreviations: PEN, penicillin (MIC 24 mg/L); NS, nonsusceptible; AMX-CLA, amoxicillin-clavulanate; CRO, ceftriaxone
(MIC =22 mg/L); ERY, erythromycin; CLI, clindamycin; TET, tetracycline; LEV, levofloxacin.

Abbreviations: CPT, ceftaroline; CRO, ceftriaxone; PEN, penicillin; AMX-CLA, amoxicillin-clavulanate; ERY,
erythromycin; CLI, clindamycin; LEV, levofloxacin; TMP-SMX, trimethoprim-sulfamethoxazole; TET, tetracycline.
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