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Antimicrobial Activity of Ceftaroline and Comparator Agents
against Ceftriaxone-Nonsusceptible Streptococcus pneumoniae

from the United States (2008-2020)

Ceftaroline demonstrated potent and consistent
activity (299.9%S) over time (2008-2020)
against a large collection of S. pneumoniae
from US medical centers, including ceftriaxone-
nonsusceptible, MDR, and XDR isolates.

Only 1 of >20,000
S. pneumoniae isolates
tested between 2008 and
2020 was nonsusceptible
to ceftaroline.

Helio S. Sader, Mariana Castanheira, Cecilia G. Carvalhaes, S. J. Ryan Arends, Rodrigo E. Mendes

JMI Laboratories, North Liberty, lowa, USA
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Table 1. Antimicrobial activity of ceftaroline and comparator agents against ceftriaxone-nonsusceptible, MDR, and XDR S. pneumoniae from US medical centers (2008—2020)

¢ - Ceftaroline was active against >99.9% of ceftriaxone-
=  nonsusceptible S. pneumoniae (MIC,,,,, 0.25/0.25 mg/L); L MIC (mg/L) CLSI MIC (mg/L) CLSI MIC (mg/L) CLSI
. . ’ ’ Antimicrobial agent Antimicrobial agent Antimicrobial agent
— only 1 isolate had a ceftaroline MIC 20.5 mg/L (Table 1). 9 9 MIC., %S 7R 9
- . oo . . Ceftriaxone-nonsusceptible (1,419) Coftr 1 5 68.9° 4.7 ° Amox-clav (2:1 ratio) >4 >4 3.8b 89.4 b
) . Ceftriaxone susceptibility varied from 86.9% in 2009 to Ceftaroline 0.25 0.25 99.9 ctiraxone 49.4 © 31.1°¢ Azithromycin >4 >4 0.3 99.4
% 98.8% in 2019 and increased from 89.0% in 2008-2011 to Ceftriaxone 5 >0 8-8 ° 1105620b ﬁmc;]X-clav (2:1 ratio) Sl >j 58.2 b 3597é79b gli?gamyci_n <52) , <52) , 5.0 94.5
0/ ; _ : 0° 0° zithromycin > > . . albavancin <0. <0.
98.1% in 2018-2020 (Figures 1 and 2). Amox-clav (2:1 ratio) >4 >4 7.30 86.7 © Clindamycin >1 >1 20.6 78.1 Doxycycline >1 >1 18 97.9
. ine- ' i ihi Azithromycin >4 >4 1.1 08.2 Dalbavancin <0.03 <0.03 Erythromycin >2 >2 0.0 100.0
The ceftaroline-nonsusceptible isolate exhibited .
Clindamycin >1 >1 17.3 82.3 Doxycycline >1 >1 6.6 02.8 Levofloxacin 1 96.7 2.9
- Ceftaroline and ceftriaxone MIC values of 1 and 8 mg/L, Dalbavancin <0.03 <0.03 Erythromycin >2 >2 0.2 99.4 Linezolid 0.5 100.0
respectively Doxycycline >1 >1 11.2 88.1 Levofloxacin 1 97 .4 2.4 Meropenem 1 1.5 84 .4
Erythromycin >2 >2 1.9 98.0 Linezolid 0.5 100.0 o 494 9.0
: s : A C : : y Penicillin 4 >4
- Multiple substitutions in the penicillin binding proteins Levofloxacin 1 98.1 1.6 Meropenem 0.5 49.9d 36.1d 0.2° 99.8 ¢
: : Linezolid 0.5 100.0 . 60.3 3.7 Tetracycline >4 >4 1.6 98.4
(PBP), mainly PBP2x, when compared with reference Meropenem 1 > & 5 1 Penicillin 1 4 105 o 805 ¢ Tigecycline <0.03 006 960
seguences Senicillin A o4 10.5 ¢ 11.14 Tetracycline >4 >4 5.1 94.6 TMP-SMX >2 >2 0.4 98.4
- - - - 0.3°¢ 99.7 © Tigecycline <0.03 0.06 9691 Vancomycin <1 <1 100.0
-Showed 31 amino acid alterations in MurM — . _
etracyC“ne >4 >4 10.0 89.9 MP-SMX >2 >2 22.7 574 2 Criteria as published by CLSI (2021).
- The most active comparator agents against ceftriaxone- Tigecycline =0.03 0.06 955" Vancomycin =1 =1 100.0 e Using meningls breskpoint. |
nonsusceptible S. pneumoniae were linezolid (MIC MP-SW2 < < 2= 29.3 *OR (1,709) + Uing perenteral meringits brockpate,
P - P _ 501907 Vancomycin <1 <1 100.0 Ceftaroline 0.25 0.25 100.0 ? Using parenteral, meningits breskpoints
05/1 mg/L, 1000%3), |eVOﬂOxaCIn (MIC5O/90, 1/1 mg/L, MDR (4,454) C ft _ 2 2 267 b 100 b ,rAebSti)Srteavri]?tions:Amox-clav, amoxicillin-clavulanate; TMP-SMX, trimethoprim-sulfamethoxazole; MDR, multidrug-resistant; XDR, extensively drug-
98.1%8S), tigecycline (MIC., .., <0.03/0.06 mg/L; 95.5%S), Ceftaroline 0.12 0.25 >99.9 i 1.6 © 73.3° |

and vancomycin (MIC, ., <1/<1 mg/L; 100.0%S; Table 1).

, , _ o , Figure 3. Frequencies of multidrug-resistant (MDR) and extensively
. Ceftriaxone-nonsusceptible isolates exhibited high

drug-resistant (XDR) phenotypes

Figure 2. Susceptibility of S. pneumoniae to ceftaroline, ceftriaxone, and
amoxicillin-clavulanate over time (2008-2020)

Figure 1. Ceftriaxone yearly susceptibility rates when tested against
S. pneumoniae from US medical centers

resistance rates to azithromycin (98.2%), doxycycline 100 — — 100 —prme — — — 25
(88.1%), and meropenem (82.1%; Table 1). ol &L 05 g, S 36 B B EX1 K Rl EE . . SN 07.4 a2 |
. Overall, 20.5% of isolates were MDR and 7.9% were XDR | 204 N
(Table 1). . % 50 20 B 2015-2017
| = 70 70 17.5 | B 2018-2020
- MDR and XDR rates decreased from 24.4% and 13.5% in =
2008-2011 to 16.8% and 2.4% in 2018—2020, respectively "‘§ 60 é’ 60 % 15 .
(Figure 3). 2 5 2 5 E
. Ceftaroline retained potent activity against MDR g . 2 S
(MIC,,,40, 0.12/0.25 mg/L; >99.9%S) and XDR (MIC,,,, @ -
0.25/0.25 mg/L; 100.0%S) isolates. Ceftriaxone exhibited e 30
limited activity against both MDR (MIC,,,,, 1/2 mg/L; 20 20 5 ”
68.9%S) and XDR (MIC,, .., 2/2 mg/L; 26.7%S) isolate 0 0 | 24
subsets. ._-_
. Among ceftriaxone-nonsusceptible isolates, 97.7% were 72008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Y T008-2011 (6,150)  2012-2014 (8.275)  2015-2017 (5,146)  2018-2020 (2,179) ’ MDR I XDR
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* Ceftaroline is a broad-spectrum cephalosporin with potent activity against
Streptococcus pneumoniae, including multidrug-resistant (MDR) strains.

* Atotal of 21,750 S. pneumoniae isolates were consecutively collected (1 per
patient) from 201 medical centers in 2008—2020.

—-Drug classes were represented by penicillin (MIC, 24
mg/L), ceftriaxone (MIC, =22 mg/L), erythromycin (MIC,
20.5 mg/L), clindamycin (MIC, 20.5 mg/L), levofloxacin
(MIC, 24 mg/L), tetracycline (MIC, 22 mg/L), and
trimethoprim-sulfamethoxazole (MIC, 21 mg/L)

TION

* Ceftaroline fosamil was approved by the US Food and Drug Administration (US
(O FDA)in 2010 for the treatment of community-acquired bacterial pneumonia
(CABP) and acute bacterial skin and skin structure infection (ABSSSI).

* Among these isolates, 1,419 (6.5%) were ceftriaxone-nonsusceptible (MIC,
=22 mg/L).
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for dilution antimicrobial susceptibility tests for bacteria that grow
aerobically; approved standard: eleventh edition. Wayne, PA: CLSI.
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* Other resistant subgroups analyzed included:

—Multidrug-resistant (MDR): 4,454 isolates

- Nonsusceptible to 23 classes
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* Participating laboratories identified isolates and JMI confirmed bacterial

— Extensively drug-resistant (XDR): 1,708 isolates
y J ( ) ’ identifications by standard algorithms and/or MALDI-TOF.
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> Nonsusceptible to 25 classes * |solates were tested for susceptibility by broth microdilution following

CLSI MO7 (2018) standards.




