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- Table 1. Summary of ceftaroline activity tested against organisms collected from patients with community-acquired -
Abstract Introduction Results respiratorytract infections [nJUSA hospitals (2012) Conclusions
. . . . . . . . . . . No. of isol lative %) inhibited at MIC (ug/mL): . - . . ..
Background: Ceftaroline fosamil was approved by Ceftaroline is a cephalosporin with broad-spectrum in vitro « Ceftaroline was the most potent of all B-lactams tested against S. pneumoniae Orqaniem (o tesed) —— ° Z:GO ates (Cg”l‘: ative );”2'5 ted at : ;“9 mb) 1 . - — - Ceftaroline exhibited broad and potent in vitro activity
the L?n.lted Statgs (USA) Food and Drug | bactemdal activity agaln_st gram-p03|_t|ve and_ common gram- strains (MICxpq0, <0.015/0.12 pg/mL). The highest ceftaroline MIC value Streptococcus. o0 (0 v '(61.9) - ('71.1) = (‘81’1) o '(95.0) = (‘99.6) 3(1(')0.0) when tested against bacterla_l pathogens from CARTI
Adml_nls;rstlon in I2010 for tr(_eatmznt of col;nmun_lt?/- . negapve pgthogens causing cqmmunlty-gcquwed_ r_e_splratory observed was only 0.5 ug/mL (three strains, 0.4%; Table 1), 100.0% Penicillin-non-susc. (MIC, 24 ug/mL: 65) - - 1(L5) 29(462) 32(95.4)  3(100.0) collected from 163 USA medical centers
acquire acteria pneumonia an a_lcute acterial skin trac_t infections (CART]I), including oxacillin (me_th|C|II|n) - susceptible by CLSI breakpoint and USA-FDA criteria (<0.5 pg/mL; Table 2) Ceftriaxone-non-susc. (MIC, 22 pg/mL; 59) N B N 24 (40.7)  32(94.9)  3(100.0) - - - - . Ceftaroline retained activit st ceftriaxone-non
and skin structure infections, including those caused resistant Staphylococcus aureus (MRSA), multidrug-resistant Haemophilus influenzae (400) 201 (85.0) 44(96.0) 13(99.3) 3 (100.0) - - - - - - enaro Ible g ained aclivity 393' S ge laxo e-ho -
illin-resi i _ 3 : - : : : Staphyl 299 - = - 11 (3.7) 138(49.8) 80(76.6) 67 (99.0) 3(100.0 - susceptible S. pneumoniae and MRSA among the
by oxacillin-resistant S. aureus (MRSA). We (MDR) Streptococcus pneumoniae and B-lactamase . Against penicillin-non-susceptible S. pneumoniae (MIC, 24 ug/mL), ceftaroline taphylococous aureus (299 (87) i D oo e ) SUSLED Phe J
evaluated the in vitro potency and spectrum of producing Haemophilus influenzae : . . MSSA (158) - - - 11(7.0)  135(92.4) 12(100.0) - - - -- isolates sampled in 2012
ssieling [(CPT) e EaraarEiEs tasiee) Againe: ' (MICcp99, 0.25/0.25 pg/mL) was eight- to 16-fold more active than ceftriaxone MRSA (141) . - - . 3(21)  68(50.4) 67(97.9) 3 (100.0) .
. . 1P . J : . . (MICgq 90, 2/4 pg/mL; 26.2% susceptible; data not shown). Ceftaroline was Moraxella catarrhalis (223) 13(11.7) 46(323) 75(65.9) 54(90.1) 20(99.1)  2(100.0) - - - - » These in vitro results are consistent with clinical data
community-acquired respiratory tract infection The prodrug, ceftaroline fosamil, is approved by the United : . . . L - Klebsiella spp. (63) 1(1.6) 2(48) 21(381) 18(66.7) 8(79.4) 4(857) 0(85.7) 0(857) 1(87.3) 8(100.0) : -
CARTN path R also very active against the five S. pneumoniae strains with penicillin MIC T spp. ! that show ceftaroline fosamil to be a valuable agent for
( ) pathogens. States Food and Drug Administration (USA-FDA) for the o _ _ o Escherichia coli (38) - 4(105) 11(39.5) 5 (52.6) 6 (68.4) 4(78.9) 0(78.9) 1(81.6) 0(81.6) 7(100.0) — t of CARTI d bv MDR it
treatment of community-acquired bacterial pneumonia (CABP) values of 28 pg/mL (penicillin-resistant by CLSI breakpoint for penicillin (EAIENRT caused by gram-posiiive
_ . . ) ) _ ! _ i R , species.
Methods: Atotal of 1,743 unique patient isolates were and acute bacterial skin and skin structure infections parenteral, non-meningitis) with MIC values of 0.25 to 0.5 pg/mL Table 2. Activity of ceftaroline and comparator antimicrobial agents from CARTI infections (USA)
collected from CARTI in 163 USA medical centers In (ABSSSI). As part of the Assessing Worldwide Antimicrobial | | | Organisms (no. tested) MIC (ug/mD) 45 1%1 /%7 Organisms (o, tested) MIC (ug/mL) s 1o 11 9eR
sy . . . ° rganisms (no. teste %S /%1 /% rganisms (no. teste %S /%1 /%
2012. Susceptibility (S) was tested by CLSI broth Resistance Evaluation (AWARE) Program, a global ceftaroline The hlghestoceftarolln(_e MIC value among H. influenzae was 0.12 ug/mL (three antimicrobial agent o oo (LS animiorobial agent o oon (LS
microdilution methods against CPT and ant.lmlcroblals surveillance study, we evaluated the activity of ceftaroline and |solates_, 0.7%). All H. influenzae isolates were cgn5|dered susceptlb!e to S G e ) MRSA (14D Refer ences
used to treat CARTI. S. aureus (SA), Klebsiella spp. comparator agents tested against bacterial isolates collected ceftaroline (MICg;,90, <0.015/0.03 pg/mL) according to CLSI breakpoints. Ceftaroline <0.015  0.12 100.0/-/ - Ceftaroline 0.5 1 97.9/2.1/0.0
(KSP) and E. coli (EC) isolates were obtained from from patients with CARTI (USA in 2012). Most comparator agents exhibited good activity (>98% susceptibility) against Coraxone 20 2 010193/ 07 Cimdamyoin, o025 o2 524100876 1. Clinical and Laboratory Standards Institute (2012). M07-A9. Methods for dilution
atients with pneumonia <48 hrs after hospitalization ] ] ] . A -<'1 ' ; ' ; '2 i : = ' /2' / ' antimicrobial susceptibility tests for bacteria that grow aerobically; approved
p p > p . H. |nf|uenzae’ except ClanthromyC'n (MICSO/QO’ 8/16 “g/mL’ 88.8% Amoxici mc_:avu anate < 4 87.1/3.7/9. Le_vo oxac!n >4 >4 19.9/2.1/78.0 standard: ninth edition. Wayne, PA: CLSI.
o . . Erythromycin <0.12 >16 58.8/0.6/40.6 Trimethoprim/sulfamethoxazole <0.5 <0.5 98.6/0.0/1.4 .. ’ .
susceptibility) and trimethoprim/sulfamethoxazole (TMP/SMX; MICgq, Clindamycin <0.25 >2 81.1/0.7/18.2 Tigecyclinec 0.06 0.12 100.0/ -/ - 2. Clinical and Laboratory Standards Institute (2013). M100-S23. Performance
Results: CPT (MICgy,9y, £0.015/0.12 pg/mL) was 8- M et h O d S < _ 0 . Levofloxacin 1 1 98.9/0.1/1.0 Linezolid 1 1 100.0/0.0/0.0 standards for antimicrobial susceptibility testing: 23rd informational supplement.
fold more potent than ceftriaxone (CRO MIC =0.5/>4 “g/mL’ 68.3% Susceptlblllty’ Table 2) Linezolid 1 1 100.0/-1/- Vancomycin 1 1 100.0/0.0/0.0 Wayne, PA: CLSI.
P _ . S0/90 . . . L Tetracycline 0.25 32 76.3/0.1/23.6 Daptomycin 0.25 0.5 100.0/-/- 3. Farrell DJ, Flamm RK, Jones RN, Sader HS (2013). Spectrum and potency of
<0.06/1 pg/mL) against S. pneumoniae (SPN), and Organism collection: Unique patient isolates were ' : - : Ti linec 0.03 0.06 100.0/-/ - M lla catarrhalis (223 ceftaroline tested against leading pathogens causing community-acquired
) , _ e : . : . « Ceftaroline was very active against S. aureus overall (MICgyqy, 0.5/1 pg/mL; igecycline - : : oraxella catarrhalis (223) . y agallist . on S
highly active against CRO-non-S SPN strains (MIC,, consecutively collected from patients with CARTI in 163 USA . : - L : Trimethoprim/sulfamethoxazole  <0.5 >4 66.1/13.5/20.4 Ceftaroline 006 012 /-1 respiratory tract infections in Europe (2010). Diagn Microbiol Infect Dis 75: 86-
: : : . 99.0% susceptible). When tested against oxacillin- (methicillin)-susceptible Vancomycin 0.25 05 100.0/-/ - Ceftriaxone 0.25 05 100.0/ -/ - 88.
0.25 pg/mL). Among SPN, 8.2% of strains were non-S medical Cer.lters n 2012. Atotal of 1’7_43 organisms were strains (MSSA), ceftaroline (MIC., and MICq,, 0.25 ug/mL) was 16-fold more Haemophilus influenzae (400) Penicillin >2 >2 1.8/0.0/98.2 4. File TM, Jr., Low DE, Eckburg PB, Talbot GH, Friedland HD, Lee J, Llorens L,
to CRO and resistance (R) rates were high for evaluated, including 720 S. pneumoniae (8.2% ceftriaxone- _ 3 50 90> V.49 HQ _ Cefaroline <0.015  0.03 100.0/ -/ - Amoxicillin/clavulanate <1 <1 100.0/0.0/0.0 Critchley IA, Thye DA (2011). FOCUS 1: A randomized, double-blinded,
erythromycin (40.6%), clindamycin (CLI; 18.2%), non-susceptible), 400 H. influenzae (22.7% B-lactamase- active than ceftriaxone (MIC;,and MICy,, 4 ug/mL) and four-fold more active Ceftriaxone <0.06  <0.06 100.0/-/ - Levofloxacin <012 <0.12 100.0/- /- multicentre, Phase Il trial of the efficacy and safety of ceftaroline fosamil versus
. . . Cefuroxime 0.5 2 100.0/0.0/0.0 Tetra.cyC“ne 0.25 0.25 100.0/0.0/0.0 ceftriaxone in Commun|ty_acqu|red pneumonia. J Antimicrob Chemother 66
trimethoprim/sulfamethoxazole (20.4%) and producers), 223 Moraxella catarrhalis, 299 S. aureus (47.2% than linezolid or vancomycin (MICg, and MICq,, 1 pg/mL; Tables 1 and 2) Ampicilling <025  >8 76.5/0.7122.8 Tigecyclines 006  0.06 - Suppl 3: fiiL9-ii32.
tetracycline (23.6%). CPT was very active against H. MRSA); 63 Klebsiella spp. and 38 Escherichia coli. All medical _ _ ﬁgt?]’:';r':]';‘c’i‘r‘]'a"“'a”ate 511 ; 10%2 é CI’O /’_0-0 Klgg'sf?ee"tzZggf’(%‘ﬁamethoxazo'e =UIDNES=UID S eyl 5. Flamm RK, Sader HS, Farrell DJ, Jones RN (2012). Summary of ceftaroline
influenzae (highest MIC, 0.12 pg/mL), including [3- centers collected the strains following a common protocol and « Ceftaroline MIC values ranged from 0.25 to 2 pg/mL when tested against Clarithromycin 8 16 88.8/9.2/2.0 Ceftaroline 012  >32 85.7/0.0/14.3 Zzts'\g;);iigawitrlga}izzg:gtsir:ﬂctrﬁigln gi:ii?tt::\iz ésalga?;?(z:\;ﬁrgge
lactamase-positive strains (22.7%; CPT MIC,,, 0.06 only isolates determined to be significant by local criteria as MRSA (MICsgg/90, 0.5/1 pg/mL; 97.9% susceptible). Although ceftaroline MIC o, 1z =012 qa0lol cenraxone PP orsre0. et Surveillance Program. Antimicrob Agents Chemother 56: 2033-2940.
Hg/mL), and M. catarrhalis (MICy,, 0.12 pg/mL). CPT the reported probable cause of the infection were included in values were slightly higher (two- to four-fold) among MRSA compared with Tigecyclines 0.25 05 71.3/-/- Piperacillin/tazobactam 4 16 90.5/0.0/95 6. Jones RN, Fgrrell DJ, Meﬂdes RE, Sader HdS (_2211)- Comparative ceoi;taroline
. . T .. . . . . - . . .. . . : : tivity test t pat t t ty-
was 16-fold more active than CRO against methicillin- this investigation. Species identification was performed at the MSSA, its activity was considerably greater than other cephalosporins tested Staphyiocarcus s oy e 68.3/3.2/285 Veropener pord ol 00152 S heumonia: Results ffom an intemational surveillamee study, 3 Antimiorob
S SA (MICy,, 0.25 pg/mL) and exhibited potent activity participant medical center and confirmed at the monitoring against MRSA (data not shown). The overall MRSA rate was 47.2% and Ceftaroline 0.5 1 99.0/1.0/0.0 Gentamicin <1 <1 95.2/3.2/1.6 Chemother 66 Suppl 3: iii69-iiig0.
against MRSA (MIC ’ 0.5/1 /m|_’ 97.9% S). R i i i . _ . . . Ceftriaxone 8 >8 52.8/0.0/47.2 Tigecyclinec 0.25 05 100.0/0.0/0.0 7. Jones RN, Jacobs MR, Sader HS (2010). Evolving trends in Streptococcus
J . ( Sl . HY 0 ) Iaborz_altory (JMI Labor_atorle_s, North leerty, IOW.a’ USA) using MRSA strains exhibited hlgh rates of resistance to erythromycm (90'1%)’ Oxacillin 1 >2 52.8/0.0/47.2 ESBL-phenotypef (9) pneumoniae resistance: Implications for therapy of community-acquired
rates were high for levofloxacin (78.0%) and CLI the Vitek 2 System (bioMerieux, Hazelwood, Missouri, USA) clindamycin (37.6%) and levofloxacin (78.0%; Table 2) Amoxicillin/clavulanate <1 >8 52.8/0.0/47.2 Ceftaroline >32 : 0.0/0.0/100.0 bacterial pneumonia. Int J Antimicrob Agents 36: 197-204.
(37.6%) among MRSA. ESBL-phenotype rates were or MALDI-TOF (Bruker Daltonics, Bremen, Germany), when Erythromycin >16 >16 33.8/6.0/60.2 Piperacillin/tazobactam >64 - 33.3/0.0/66.7 8. Low DE, File TM, Jr., Eckburg PB, Talbot GH, Friedland HD, Lee J, Llorens L,
0 0 . . . . . . ClindamyCin <0.25 >2 77.9/0.7/21.4 Meropenem <0.06 - 77.8/0.0/22.2 C”tchley |A’ Thye DA (2011) FOCUS 2: a randomized’ double_blinded’
14'?? /_0 and 18.4% fOF KSP _and EC, respectively. CPT necessary. « Ceftaroline was highly active against M. catarrhalis (MICgg,qo, 0.06/0.12 Levofloxacin 0.25 >4 55.9/1.0/43.1 Levofloxacin >4 - 22.2/0.0/77.8 multicentre, Phase Il trial of the efficacy and safety of ceftaroline fosamil versus
exhibited good activity against non-ESBL-phenotype o _ o ug/mL: highest MIC, 0.5 ug/mL; Table 1) Trimethoprim/sulfamethoxazole  <0.5 <0.5 99.3/0.0/0.7 Gentamicin 2 ’ 66.7/22.2/11.1 ceftriaxone in community-acquired pneumonia. J Antimicrob Chemother 66
strains (MICcgg90, 0.12/0.25-0.5 pg/mL), but limited Susceptibility methods: Broth microdilution tests conducted ’ i ’ Eg:zﬁ'&“e 0-36 0-112 10308}00/6; - E;'r?:ﬁgﬁ:g'ioh a8) 05 - 100.0/0.0/0.0 Suppl 3: iii33-iii44.
activity against ESBL-producing strains. Among according to the Clinical and Laboratory Standards Institute . ) 0 : - Vancomycin 1 1 100.0/0.0/0.0 Ceftaroline 012 >32 78.9/0.0/21.1 9. Pfaller MA, Farrell DJ, Sader HS, Jones RN (2012). AWARE ceftaroline
B I S gt s O (CLSI) documents determined antimicrobial susceptibility of ESBL-phenotype rates were 14.3 and 18.4% for Klebsiella spp. and E. coli, o 0.95 05 100,07/ - Coftriavone <0.06 o8 842700/ 158 surveillance program (2008-2010); Trends in resistance patterns among |
P yp J :£70 _ 7 _ ; ; s N : _ _ o Streptococcus pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis
respectively. Ceftaroline exhibited good activity against non-ESBL-phenotype MSSA (158) Ceftazidime 0.12 16 86.8/2.7/10.5 _ _ _ . _
decreased S to meropenem (MIC, 24 ug/mL). Overall, ceftaroline and numerous comparator antimicrobials used to rains (MIC 0.12/0.95-0.5 ua/mL- dat ' sh but limited activit Ceftaroline 0.25 0.25 100.0/0.0/0.0 Piperacillin/tazobactam 2 16 92.1/0.0/7.9 in the United States. Clin Infect Dis 55 Suppl 3: S187-5193.
98.9% (1723/1743) of CARTI isolates were CPT-S by treat CARTI. Validated MIC panels were manufactured by strains ( 50/901 Y- . -U.0 Hg/ML; data not s Own)’ ut imitead activity Ceftriaxone 4 4 100.0/0.0/0.0 Meropenem <0.06 <0.06 100.0/0.0/0.0 10. Teﬂgro@ Package Insert (2012). Available at
N . . . .- . 1 - I I moxicillin/clavulanate < < . . . evorioxacin <0. > . . . : : : : : .
® against ESBL prOdUC|ng strains (Table 2) Amoxicillin/clavul 1 1 100.0/0.0/0.0 Levofl i 0.12 4 65.8/0.0/34.2 http://www.accessdata.fda.gov/drugsatfda docs/label/2013/200327s009Ibl.pdf
CLSI criteria. ThermoFisher Scientific® (Cleveland, Ohio, USA). S. aureus Erythromycin 0.25 >16 58.2/8.3/33.5 Gentamicin <1 >8 83.8/0.0/16.2 Accessed August 2013.
strains were tested in Cation-adjusted Mueller-Hinton broth Clindamycin <0.25 <0.25 91.8/1.2/7.0 Tigecyclinec 0.06 0.12 100.0/0.0/0.0 11. Tygacil® Package Insert (2012). Available at www.tygacil.com. Accessed
. - ) ) . . i . . e Resistance rates to “third-aeneration” cephalosporins were high amon Levofloxacin <0.12 4 88.0/0.0/12.0 ESBL-phenotype (7) January 2013.
Conclusion: CPT exhibited high in vitro activity (CA-MHB), fastidious streptococci were tested in CA-MHB -9 P FZ | g ng Timethonimisulfamethoxazole 0.8 <05 00.0/00] 00 e - _ 0.0/0.0/100.0
against bacterial pathogens from CARTI recently supplemented with 2.5-5% lysed horse blood, and ESBL-phenotype Klebsiella spp. (88.9 and 77.8% resistance to ceftriaxone Tigecyclinec 0.06 0.06 100.0/-/ - Piperacillin/tazobactam 8 - 71.4/0.0/28.6
. : : . . idi i i i Linezolid 1 1 100.0/0.0/0.0 Meropenem <0.06 - 100.0/0.0/0.0
(2012) collected from 163 USA medical centers. CPT Haemophilus spp. strains were tested in Haemophilus Test and ceftazidime, respectively, z_accordlng to (_3|—S| breakpoints). Furthermore, Vaneomycin . . 100.0/00/00 Laropenent ” _ 14370.0] 857 Acknowledgments
maintained activity against CRO-non-S SPN and Medium (HTM) according to CLSI document MO7-A9 (2012). 22.2% ESBL-phenotype Klebsiella spp. strains showed decreased Daptomycin 0.25 05 100.0/-/ - Gentamicin 2 : 85.7/0.0/14.3 _ , _
) ) ) ) . . . . o ers ] Tigecyclinec 0.12 100.0/0.0/0.0 This study was supported by Forest Laboratories, Inc. Forest Laboratories, Inc.,
MRSA. These in vitro results are consistent with Quality control (QC) strains included: S. aureus ATCC 29213, susceptibility to meropenem (MIC, 22 ug/mL; Table 2) o Crera s pubiened by the GLSI 20131 was involved in the design and decision to present these results. Forest
clinical data that show CPT fosamil to be a valuable S. pneumoniae ATCC 49619 and H. influenzae 49247. b.  Criteria as published by the CLSI [2012] for ‘Penicillin parenteral non-meningitis' (S<2, =4, R28 pg/mL). Laboratories, Inc., had no involvement in the collection, analysis, and interpretation
agent for treatment of CARTI. Susceptibility percentages and validation of QC results were « Overall, 98.9% (1,723/1,743) of CARTI isolates were ceftaroline-susceptible G Based on pinctamase producton. | Lygeet Produerinsett S of data. Scientific Therapeuics Information, Inc,, provided editorial coordination.
based on the CLSI guidelines (M100-S23) by CLSI criteria (Tables 1 and 2) £ Includos: Kiebsiella crgtoca Elg Strains% 2nd K. preumoniac ESO e ) ; _
- . . . ncludes: Klebsiella oxytoca (one strain) and K. pneumoniae (eight strains).
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