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AbStraCt ReS u |tS Table 1. Summary of ceftaroline activity tested against 84,704 bacterial isolates from USA medical centers (2009-2013) Table 2. Interpretive criteria for ceftaroline according to USA-
No. of no. of isolates (cumulative %) inhibited at ceftaroline MIC (ug/mL) of: Eeglaggli;_g breakpoint criteria (Teflaro Package Insert, 2012;
Background: Ceftaroline (CPT) is a broad-spectrum cephalosporin with activity « MRSA overall rate was 49.7%, varying from a low of 46.0% in 2009 to a high Organism Isolates =0.015 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 >16 MICs, MICqo : _
against S. aureus (SA), including MRSA, multidrug-resistant S. pneumoniae (SPN) and of 50.5% in 2010, with no trend toward increase or decrease during the study Staphylococcus aureus 25192 4 (0.0) 9 (0.1) 64 (0.3) 1193 (5.0) 11035 (48.8) 6931 (76.4) 5656 (98.8) 300 (100.0) -- - - -- 0.5 1 Breakpoint (ng/mL)
e EntrelalieiiEeaaie (BN T AUUARIE PIogem) Meniians Lus Uil celvly period (Figure 1). MSSA 12678  4(0.0) 9 (0.1) 64 (0.6) 1183 (9.9) 10832 (95.4) 583 (>99.9) 3 (100.0) . . . . . 0.25 0.25 Organism Susceptible Resistant
of CPT against clinical bacteria from various infection types. We evaluated the activity
of CPT against prevalent Gram-positive and -negative species isolated in USA » S. aureus (MICqy, 1 pg/mL), including MRSA (MICg,, 1 pg/mL), and MRSA 12514 - - - 10(0.1) 203 (1.7) 6348 (52.4) 5653 (97.6) 300 (100.0) - - - - 0.5 1 S. aureus <1 24
hospitals. coagulase-negative staphylococci (MICq,, 0.5 pg/mL) were particularly Coagulase-negative staphylococci 3379 32 (0.9) 90 (3.6) 683 (23.8) 513 (39.0) 1184 (74.0) 788 (97.4) 79 (99.7) 10 (100.0) -- -- -- -- 0.25 0.5 S. pneumoniae <05 NDa
Methods: A total of 84,704 isolates were consecutively collected (one per patient) from susceptible to ceftaroline (Tables 1 and 2). Staphylococcus epidermidis 1453 4 (0.3) 37 (2.8) 335 (25.9) 139 (35.4) 529 (71.9) 383 (98.2) 26 (100.0) -- -- -- -- -- 0.25 0.5 S. agalactiae <05 ND
191 medltcal cent:ers in Zogi-szlobm tart]nd _testg_(lj Ipr susctiptéblllty (S) to CPT and . Ceftaroline inhibited 98.8% of S. aureus strains at the susceptible breakpoint Staphylococcus haer.nc.JIytlcus 99 -- -- -- 23 (23.2) 30 (53.5) 25 (78.8) 16 (94.9) 5 (100.0) - -- - -- 0.25 1 S. pyogenes <05 ND
comparator agents using roth microdilution methods. of <1 ug/mL (Tables 1 and 2). Susceptibility rates to levofloxacin and Staphylococcus hominis 167 -- 2(1.2) 9 (6.6) 58 (41.3) 40 (65.3) 52 (96.4) 6 (100.0) - -- -- -- -- 0.25 0.5 . 05 \D
Results: Isolates were mainly from skin and soft tissue (27,395; 32.3%), respiratory clindamycin were 60.2 and 71.1%, respectively, according to CLSI Enterococcus faecalis 2315 -- -- -- 3(0.1) 12 (0.6) 49 (2.8) 582 (27.9) 1092 (75.1) 229 (85.0) 305 (98.1) 31 (99.5) 12 (100.0) 2 8 - Influenzae =
tract (23,931; 28.3%) and bloodstream (17,685; 20.9%) infections. CPT inhibited all SA breakpoints. Daptomycin, linezolid, tigecycline, and vancomycin showed Streptococcus pneumoniae 10096 6186 (61.3) 902 (70.2) 916 (79.3) 1441 (93.6) 573 (99.2) 78 (100.0) - - - - - - <0.015 0.12 Enterobacteriaceae <0.5 22
strains (49.7% MRSA) at <2 yg/mL and was very active against MRSA (MICg,, 1 >99.9% susceptibility (data not shown). . < B B B B B B < ND = not defined
Lg/mL: 97.6% S: Table). CPT was 16- and >32-fold more active than ceftriaxone (CRO) Pen!c!llfn S (MIC, <2 ug/mL) 8937 6186 (69.2) 902 (79.3) 907 (89.5) 907 (99.6) 33 (>99.9) 2 (100.0) <0.015 0.12 a not defin
against methicillin-S SA and MRSA, respectively. CPT inhibited all SPN at <0.5 pg/mL « Overall, 97.6% of MRSA (12,514 strains tested) were susceptible to Penicillin-I (MIC, 4 pg/mL) 1042 -- -- 8(0.8) 531 (51.7) 467 (96.5) 36 (100.0) -- -- -- -- -- -- 0.12 0.25
(100.0% S) and remained active against MDR SPN, including CRO-non-S (9.4% at =2 ceftaroline (MICgp,90, 0.5/1 pg/mL; highest MIC, 2 pg/mL; Table 1). When Penicillin-R (MIC, 28 ug/mL) 117 -- -- 1 (0.9) 3(3.4) 73 (65.8) 40 (100.0) -- -- -- -- -- -- 0.25 0.5 .
g?’JV“aLS) ssutrrlf::thgcp::e SCE'J'% agi‘g”;gthe/mi?ts?g/mg;‘ En'\(;TC(G'\f’:;CZ?S} rgélﬁMlv:%/mLé 7182-9% tesﬁce?daga'nSt 'V'SSAF] Ceftarfo'_'“e (MICso and M(;Cgo’ 0.25 Ug// mL; Lab'e 1) was Ceftriaxone-non-S. (MIC, 22 ug/mL) 952 1(0.1) 3 (0.4) 5 (0.8) 365(39.3) 501 (91.9)  77(100.0) - - - - - - 0.25 0.25 CO nc I USIONS
, <0. ; .8% , 0. - : - .
I 80,708 9. ESBL b tvime ware cheared 1t 11.8% of E. cof and 15,70 of 16-fold more potent than ceftriaxone (MICs, and MiCe, 4 ug/mL; data not Viridans group streptococci 2332 1136 (48.7)  747(80.7)  250(915)  91(954)  49(975)  43(99.3)  16(100.0) - - - . - 0.03 0.06
pg/mL; ) p yp shown). ) » Ceftaroline demonstrated enhanced and consistent (2009-2013) in
Klebsiella spp., and all cephalosporins showed limited activity against ESBL-phenotype Streptococcus anginosus 371 142 (38.3) 209 (94.6) 19 (99.7) 0(99.7) 1 (100.0) -- -- -- -- -- -- -- 0.03 0.03 ! . ) o ) .
strains. H. influenzae (MICq, 0.03 pg/mL; 100.0% S), H. parainfluenzae (MICyq,, 0.03 » Ceftaroline (MICgq0, £0.015/0.12 pg/mL) inhibited all (100.0%) 10,096 S. B-haemolytic streptococci 5679 5162 (90.9) 497 (99.6) 19 (>99.9) 1 (100.0) - - - - - - - - <0.015 <0.015 VLUO ?Cthlty ?galnst StaPSYILOCOCCI, lhr!|C|Ud|n9 MRSA, different
. ' . ' ' -S, i i i ichi i Streptococcal groups, an aemopniius spp.
M?/mIL) and M cataarrha}hs (MICqq, 0.12 pg/mL) strains were highly CPT-S, independent pneumoniae strains at the MIC of <0.5 ug/mL, which is the susceptible Streptococeus pyogenes 2166 2155 (99.5) 8 (99.9) 2 (100.0) 1 (100.0) B B B B B B B B <0.015 <0.015 Y group P PP
of B-lactamase production. breakpoint established the CLSI and USA-FDA (Table 2), and showed potent Streptococcus agalactiae 2873 2465 (85.8) 405 (99.9) 3 (100.0) <0.015 0.03
Conclusions: CPT demonstrated enhanced and consistent (2008-2013) activity activity against ceftrlaxone_-non-susceptlble strains _(n_=_952; MIC_50 and MICy,, - . _ Se13 1 oé oot 5-5 a3 3-1 a oo (57 3 s 0.3 el e rod ran r3 s g - e e e 0-12 .16 . Ceftar(.)hr.]e also had an in vitro actlylty against Enterobacteriaceae
against staphylococci, including MRSA, different streptococcal groups, and 0.25 pg/mL; Table 1 and Figures 2 and 3). Susceptibility to ceftriaxone ntero ac.ter!acea.e (0.6) (5.5) (31.2) (57.3) (70.3) (78.9) (84.0) (85.8) (87.0) (88.1) (89.3) (100.0) : > most similar to that of currently available broad-spectrum
Haemophilus spp. CPT also had an activity against ENT most similar to that of (MICgq90, £0.25/1 pg/mL; Figure 3) an_d amoxicillin/clavulanate (MICz,q9, <1/8 Escherichia coli 8287 76 (0.9) 744 (9.9) 2645 (41.8) 2164 (67.9) 902 (78.8) 480 (84.6) 223 (87.3) 86 (88.3) 55 (89.0) 60 (89.7) 58 (90.4) 794 (100.0) 0.12 16 cephalosporins.
currently available broad-spectrum cephalosporins. Mg/mL) were 90.6 and 84.9%, respectively (data not shown). Klebsiella spp. 7381 34 (0.5) 263 (4.0) 2198 (33.8) 2110(62.4) 963 (75.4) 514 (82.4) 207 (85.2) 60 (86.0) 60 (86.8) 55 (87.6) 51(88.3) 866 (100.0) 0.12 >16
. Ceftaroline was very potent against B-hemolytic streptococci (MICs, and Proteus mirabilis 1883 2 (0.1) 35 (2.0) 650 (36.5) 771 (77.4) 184 (87.2) 97 (92.4) 37 (94.3) 17 (95.2) 8 (95.6) 4 (95.9) 14 (96.6) 64 (100.0) 0.12 0.5
MICg,, <0.015 pg/mL; highest MIC, 0.12 pg/mL; 100.0% susceptible; Tables 1 Enterobacter cloacae 2465 12 (0.5) 35(1.9) 112 (6.5) 622 (31.7) 695 (59.9) 309 (72.4) 95 (76.3) 39 (77.8) 25 (78.9) 33 (80.2) 52 (82.3) 436 (100.0) 0.25 >16
and 2) and viridans group streptococci (MICxy90, 0.03/0.06 pg/mL; Table 1). Enterobacter aerogenes 894 3(0.3) 21 (2.7) 309 (37.2) 268 (67.2) 58 (73.7) 32 (77.3) 17 (79.2) 11 (80.4) 11 (81.7) 9 (82.7) 22 (85.1) 133 (100.0) 0.12 >16 R ef e r e n C e S
I n t r O d u Ct I O n . Ceftaroline activity against Enterobacteriaceae strains (MIC 0.12/>32 Morganella morganii 911 8 (0.9) 74 (9.0) 253 (36.8) 182 (56.8) 74 (64.9) 57 (71.1) 26 (74.0) 24 (76.6) 22 (79.0) 23 (81.6) 23 (84.1) 145 (100.0) 0.12 >16
50/901 - . :
ug/mL; 78.9% susceptible; Tables 1 and 2) was similar to that of ceftriaxone Citrobacter koseri 514 3 (0.6) 7 (1.9) 156 (32.3) 251 (81.1) 31 (87.2) 41 (95.1) 13 (97.7) 2(98.1) 2 (98.4) 1 (98.6) 1 (98.8) 6 (100.0) 0.12 0.5 1. Clinicgl anq Laborato_ry_ _Standards Institutg (2012). MO7-A9. .Methods for dilution
Ceftaroline fosamil (Teflaro®), prodrug of ceftaroline, was approved in 2010 by the United (MICsqg0, =0.25/8 pg/mL; 86-5_3% susceptible) and ceftazidime (MICgq0, Citrobacter freundii 574 -- 1(0.2) 11 (2.1) 146 (27.5) 211 (64.3) 61 (74.9) 9 (76.5) 4 (77.2) 5 (78.0) 6 (79.1) 18 (82.2) 102 (100.0) 0.25 >16 i:r:tlhm:éﬁitgil wzcc;gtlt;ﬂt.y éisgls, for bacteria that grow aerobically; approved standard:
States (USA) Food and Drug Administration (FDA) for the treatment of acute bacterial skin 0.12/8 ug/mL; 89.7% susceptible; data not shown). Non-ESBL phenotype Serratia marcescens 1378 - 1(0.1) 1(0.1) 3 (0.4) 71 (5.5) 467 (39.4) 541 (78.7) 134 (88.4) 47 (91.8) 45 (95.1) 24 (96.8) 44 (100.0) 1 4 ot yne, FA. s st f dard
and skin structure infection (ABSSSI) due to susceptible isolates of Staphylococcus aureus stra!ns were generally susce_ptlble to ceftaroline, whereas ESBL-producing Proteus vulgaris 305 - 3(1.0) 7 (3.3) 8 (5.9) 41 (19.3) 50 (35.7) 53 (53.1) 30 (63.0) 25 (71.1) 14 (75.7) 17 (81.3) 57 (100.0) 1 16 2. C inical an Lg oratory Stan ar S_In.stltute _(2014). M100-824. Performance stan. ards
. . - . . . for antimicrobial susceptibility testing: 24th informational supplement. Wayne, PA:
(including methicillin-susceptible [MSSA] and -resistant [MRSA] isolates), Streptococcus strains had elevated ceftaroline MIC values (Table 1). Providenci 547 1(0.2 67 (12.4 101 (30.9 53 (40.6 29 (45.9 53 (55.6 3 (68.9 46 (77.3 41 (84.8 23 (89.0 23 (93.2 37 (100.0 05 16 CLS|
pyogenes, Streptococcus agalactiae, Escherichia coli, Klebsiella pneumoniae, and K. _ _ _ rovidencia spp. 0.2) (12.4) (30.9) (40.6) (45.9) (55.6) (68.9) (77.3) (84.8) (89.0) (93.2) (100.0) ' T _ _
oxytoca. Ceftaroline fosamil was also approved for community-acquired bacterial * ESBL phenotypes were observed in 11.8% of E. coli and 14.7% of Klebsiella Pseudomonas aeruginosa 4115 -- -- -- -- 4(0.1) 19 (0.6) 46 (1.7) 104 (4.2) 260 (10.5) 781 (29.5) 1150 (57.4) 1751 (100.0) 16 >16 3. File TM, Jr., Low DE, Eckburg PB, TaIbOt_GH’ Frledland.HD, Lee J,. Llorens L, Critchley
pneumonia (CABP) due to Streptococcus pneumoniae (including cases with concurrent spp., and all cephalosporins showed limited activity against ESBL-phenotype Acinetobacter baumannii 632 - - - - - 3(0.5) 19 (3.5) 72 (14.9) 86 (28.5) 63 (38.4) 17 (41.1) 372 (100.0) >16 >16 lA |T r}yt‘:] DAﬁ(_ZOﬂ)' F;)CLfJSt L ]f‘ re}?doT'Zid' dou_lble'bl'”ded];tm”'t'cewe' Phase _'t”
bact ia), S. MSSA only), H hilus infl K. iae, K. oxytoca, strains (data not shown). o rial of the efficacy and safety of ceftaroline fosamil versus ceftriaxone in community-
aﬁg gegg'li) aureus only), Haemophilus influenzae, K. pneumoniae, K. oxytoca ( ) Haemophilus influenzae 3006 3403 (87.1) 386 (97.0) 87 (99.2) 22 (99.8) 6 (99.9) 2 (100.0) - - - - - - <0.015 0.03 acquired pneumonia. J Antimicrob Chemother 66 Suppl 3: iii19-iii32.

» Ceftaroline inhibited all (100.0%) H. influenzae strains (3,906; 25.2% - B-lactamase-negative 2921 2701 (92.5) 202 (99.4) 16 (99.9) 2 (100.0) - - -- - -- -- -- -- <0.015 <0.015 4. Flamm RK, Sader HS, Farrell DJ, Jones RN (2014). Antimicrobial activity of ceftaroline
ﬁn ?ntimigforlié’:ll rgsistancg SlIJrve_i”an(ziN Fj;%glzr;lr;, known as thde A_SSGSdSing Worldwiﬁle lactamase producers) at MIC of 0.5 pg/mL or less (Tables 1 and 2 and Figure B-lactamase-positive 985 702 (71.3) 184 (89.9) 71 (97.2) 20 (99.2) 6 (99.8) 2 (100.0) - - - - - - <0.015 0.06 teStje_d ?gainst drl'JAg r_eS_istaEt :Ubsetsé Ef Streﬁtozoscc;jsﬁéngzgnloniae from United States
Antimicroblal Resistance Evaluation rogram, was designed to monitor the 4) Ceftaroline was also active against H. parainﬂuenzae (M|C50/90’ . . N _ _ N < meaical centers. Antimicrob Agents emother 58: - .
activity of ceftaroline and comparator agents. This program provides contemporary and <0.015/0.03 pg/mL) and M. catarrhalis (MICsyoq, 0.06/0.12 pg/mL) strains, Haemophilus paralr'1fluenzae 408 354 (86.8) 29 (93.9) 10(%6.3) 8 (98.3) 2 (98.8) 3 (99.5) 1(998) 1(100.0) =0.015 0.03 5. Flamm RK, Sader HS, Jones RN (2014). Ceftaroline activity against organisms isolated
longitudinal information on the activity of this newly released agent against relevant independent of B-lactamase production (Table 1) Moraxella catarrhalis 1511 185 (12.2) 379 (37.3) 481 (69.2) 354 (92.6) 100 (99.2) 10 (99.9) 2 (100.0) - - - - - 0.06 0.12 from respiratory tract infections in USA hospitals: Results from the AWARE Program,
pathogens. We report the in vitro activity of ceftaroline against bacterial organisms isolated ' 2009-2011. Diagn Microbiol Infect Dis 78: 437-442.
in USA medical centers during a 5-year period (2009-2013) as part of the USA AWARE 6. Low DE, File TM, Jr., Eckburg PB, Talbot GH, Friedland HD, Lee J, Llorens L, Critchley
Program. . clans . L r: . . . ! .. . : - - . . IA, Thye DA (2011). FOCUS 2: a randomized, double-blinded, multicentre, Phase IlI

Figure 1. Yearly susceptibility rates among S. aureus from the Figure 2. Yearly susceptibility rates for S. pneumoniae Figure 3. Ceftarollne and ceftriaxone activity tested against Figure 4. Ceftaroline activity tested against H. influenzae trial of the efficacy and safety of ceftaroline fosamil versus ceftriaxone in community-

100 . 7. Pfaller MA, Flamm RK, Sader HS, Jones RN (2014). Ceftaroline activity against
7000 500 | CLSISusc. bacterial organisms isolated from acute bacterial skin and skin structure infections in
90 52009 450 - breakpoint United States medical centers (2009-2011). Diagn Microbiol Infect Dis 78: 422-428.
Organisms collection: A total of 84,704 bacterial isolates were consecutively collected from 80 22010 100 100% 2009 6000 - : 8. Sader HS, Jones RN, Stilwell MG, Flamm RK (2014). Ceftaroline activity tested against
clinical infections through the AWARE program in 2009-2013. One hundred eighty nine 90 400 - ! uncommonly isolated gram-positive pathogens: Report from the SENTRY Antimicrobial
medical centers distributed across all nine USA Census Regions contributed clinical isolates. 2011 w2010 5000 - 350 - I Surveillance Program (2008- 2011). Int J Antimicrob Agents 43: 284-286.
The isolates were from skin and skin structure infections (27,395; 32.3%), respiratory tract u2012 80 2011 ) : = B-lactamase- 9. Teflaro® Package Insert (2012). Available at
(7,814; 9.2%), intra-abdominal infections (1,521; 1.8%) and other sites (6,358; 7.5%). 2 2013 2 60 - " 2013 g 3000 - 8 950 | = B-lactamase- Accessed July 2014.
Isolates were sent to the coordinator laboratory (JMI Laboratories, North Liberty, lowa, USA) 8 2y D m Ceftaroline 3 = negative
for reference susceptibility testing. Only one strain per patient infection episode was 2 @ © 2000 - = Ceftri 5 200 - !
included in the surveillance. = o\ﬁ 40 - 2 eftnaxone g 150 + | Acknowled gmen ts
30 - - !

Susceptibility testing: Isolates were tested for susceptibility to ceftaroline and multiple 20 - 1000 I I 100 - | _ o
comparator agents by reference broth microdilution methods as described by Clinical and 0 - i ! This study was supported by Cerexa, LLC, a wholly-owned subsidiary of Forest
Laboratory Standards Institute (CLSI) MO7-A9 (2012) and CLSI interpretations were based 10 - 6 5> ©H o b N Y N 50 - ! Laboratories, LLC. Forest Laboratories, LLC, was involved in the design and
on M100-S24 and M45-A2 breakpoints. Streptococcal isolates were tested in Mueller-Hinton 0 - MY R Y Y 0 -~ - decision to present these results and JMI Laboratories received compensation fees
broth supplemented with 2.5-5% lysed horse blood, and Haemophilis spp. isolates were Oxacillin Erythromycin  Clindamycin  Levofloxacin  Ceftaroline* Penicillin (S2 yg/mL)  Ceftriaxone (€1 ug/mL) Ceftaroline (0.5 ug/mL) PN q, v > 6 o o 0, o 6 for services in relation to preparing the abstract/poster, which was funded by the
tested in Haemophilus Test Media, whereas all other organisms were tested in cation- Antimicrobial agent Antimicrobial Agent MIC (ug/mL) QQQ QQQ QQQ Qg\ L Y Yo sponsor. Forest Laboratories, LLC, had no involvement in the collection, analysis,
ad]usted Mueller-Hinton broth. Concurrent test|ng of qua“ty control strains assured proper * All non-susceptible isolates showed a ceftaroline MIC of 2 pg/mL (intermediate). - - . - G and In'[el‘pl‘e'[atlon of data.
test conditions Ceftaroline resistant (MIC, 24 ug/mL) isolates were not detected during study period. * Indicates number of strains with ceftriaxone MIC of <0.06 pg/mL MIC (Ug/ml)
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