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Table 1. Summary of ceftaroline activity tested against contemporary (2009) European organisms associated with RTls
Abstract i y g porary (2008) European org Table 2. (Cont)
Obiectivle: To eyaluate the ?ctivity of ceftaro!ine (CPT) ar?d comparators ag?inst isolates Organism/region No. of organisms (cumulative %) inhibited at ceftaroline MIC (mg/L) of: Antimicrobial agent MIC,, (mg/L) MIC,, (mg/L) Range CLSI® %S / %R EUCAST? %S / %R
from patients with community-acquired respiratory tract infections (CARTI) in European (no. tested)
(EU) medical centres. CPT, the active component of the prodrug CPT fosamil, exhibits : <0.008 0.015 0.03 0.06 0.12 0.25 0.5 1 2 >4 p-lactamase-negative H. influenzae (n=245)
broad-spectrum activity against Gram-positive organisms, including resistant (R) subsets 3 Gl <0.008 0.015 <0.008 - 0.03 . .
of methicillin-R S. aureus (MRSA) and penicillin (PEN)-R S. pneumoniae (SPN). & st () selEne)  ERe)  dErE) AELD)  GBERY) &7y - - - - ge i clavulanat > p S - é 7 - 7// -
_ ) _ Penicillin-susceptible (412)2 350 (84.9) 52 (97.6) 8(99.5) 1(99.8) 1(100.0) - - - - - U ME R ETED = = == - - . -
Methods: 1085 consecutive, non-duplicate isolates from CARTI (n=942) and blood Penicillin-intermediate (74)2 4(5.4) 15 (25.7) 22 (55.4) 16 (77.0) 16 (98.6) 1 (100.0) _ _ _ _ Ceftriaxone <0.25 <0.25 <0.25-1 100.0/ - 99.6/0.4
cultures (n=143, including; SPN and H. influenzae [HI]) were collected in 2009 from Penicillin-resistant (95)* 0(0.0) 0(0.0) 0(0.0) 3(32) 66 (72.6) 26 (100.0) _ _ _ _ Cefuroxime <2 <2 -8 99.6/0.0 83.7/6.9
25 hospitals located in 13 EU countries. Isolates included: SPN (n=581; 16.4% PEN-R ’ : : : : : Azithromycin 1 2 <05-4 100.0/ - 13.1/0.0
[MIC, >2 mg/L]), HI (n=292; 16.1% pB-lactamase [BL] producers), M. ca.ta.r.rhalfs (MCAT; H. influenzae (292) 196 (67.1) 80 (94.5) 16 (100.0) = = = = = = = Levofloxacin <05 <05 <05 100.0/- 100.0/0.0
n=134) and S. aureus (n=78 [44.9% MRSA]). All isolates were susceptibility (S) tested B-lactamase-negative (245) 182 (74.3) 57 (97.6) 6(100.0) = = = = = = = Trimethoprim/sulfamethoxazole <05 50 “05-52 751/18.8 751/22.4
using reference CLSI broth microdilution methods against CPT and comparators for B-lactamase-positive (47) 14 (29.8) 23 (78.7) 10 (100.0) - - - - - - - - - ) . ) )
CARTI treatment. M. catarrhalis (n=134)
M. catarrhalis (134) 11(8.2 10 (15.7] 50 (53.0) 43 (85.1 19 (99.3 1(100.0 - - - - i - _/- _/-
Results: CPT inhibited all SPN, MCAT and HI isolates at 0.25, 0.25 and 0.03 mg/L, e 62 (s 630 ©5D 099 (1009 Cegrois 0.08 012 =02 ! !
respectively (Table). CPT was the most active B-lactam tested against SPN (MIC,q,, S. aureus (78) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 39 (50.0) 11 (64.1) 18 (87.2) 10 (100.0) - Penm{”'n a4 >4 <0.03->4 -/- -/-
<0.008/0.12 mg/L), exhibiting 8-, 16- and 64-fold lower MICs than ceftriaxone (CRO; Oxacillin-susceptible (43) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 38 (88.4) 5 (100.0) = = = Amoxicillin/clavulanate =1 =1 =1 100.0/ - 100.0/0.0
MIC,gq0, <0.25/1 mg/L), amoxicillin/clavulanate (A/C; MIC,ye0, <1/2 mg/L) and cefuroxime Oxacillin-resistant (35) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(2.9) 6 (20.0) 18 (71.4) 10 (100.0) - Ceftriaxone <0.25 0.5 <0.25-1 100.0/- 100.0/0.0
(MICy, 40, <1/8 mg/L), respectively. Against PEN-R SPN (n=95), CPT (MICy, 0.25/0.25 — - — - Cefuroxime <1 2 <1-4 100.0/- 88.1/15
mg/L) was at least 4- and 8-fold more potent than CRO (MIC,ye, 1/2 mg/L) and A/C Gtz (o7 SR e eEen el i L @ Eamfilin il (10, i 2122 el Erythromycin 0.12 0.25 <0.06 - 0.5 100.0/ - 95.5/0.0
(MICp,q0, 2/8 mg/L), respectively. CPT was very active against HI (MIC,, 0.015 mg/L), Levofloxacin <0.5 <0.5 <0.5-1 100.0/ - 100.0/0.0
regardless of BL production. BL-producing Hl isolates showed CPT MIC values slightly - . o . . . . . Trimethoprim/sulfamethoxazole <0.5 <0.5 <0.5->2 91.0/0.0 91.0/2.2
higher (MIC, 40, 0.015/0.03 mg/L) than those of non-BL-producers (MICqqq,, <0.008/ Table 2. Activity of ceftaroline and comparator antimicrobial agents when tested against contemporary (2009) European organisms associated with RTls s 78
0.015 mg/L). CPT was very active against MCAT isolates (MICyq,, 0.03/0.12 mg/L), most : aurg;lfsta(no_l'ne) 095 2 025-2 / /
(>90%) BL-positive. All methicillin-S S. aureus (MSSA) were inhibited by CPT at <0.5 mg/L et MIC,, (mg/L) MIC,, (mg/L) Range CLSI® %S / %R EUCAST? %S / %R o : o - -y
and the highest CPT MIC among MRSA was only 2 mg/L (MIC, 4, 1/2 mg/L). Against 9 s (M9 % (M9 9 Oxacl'"'" 1 >2 <0.25->2 55.1/44.9 55.1/44.9
MSSA, CPT (MIC,qq,, 0.25/0.5 mg/L) was 8- to 16-fold more potent than CRO (MICyyqq, S. pneumoniae (n=581) Ceftriaxone 8 >82 2->32 55.1/44.9 55.1/44.9
4/8 mg/L) and cefepime (CPM; MICq,, 2/4 mg/L), respectively. Ceftaroline <0.008 0.12 <0.008 - 0.25 -/~ -/~ Cefepime 4 >16 2->16 55.1/44.9 55.1/44.9
Conclusion: CPT was the most active B-lactam agent tested and demonstrated good Penicillin® <0.03 2 <0.03->4 95.7/0.3 off= [P X =0:12 > 2 =34 o5/ 49 a2l /408
coverage against contemporary (2009) CARTI organisms recovered from EU hospitals. Penicillin® <0.03 2 <0.03 - >4 70.9/16.4 70.9/43 Erythromyzl:ln >2 >2 <0.25->2 47.4/51.3 48.7/51.3
CPT showed excellent in vitro activity against all PEN-R SPN, BL-producing HI and MCAT, Amoxicillin/clavulanate <1 2 <1-16 93.6/2.9 70.9/14.4 Cllndamymvn <0.25 >2 <0.25->2 79.5/20.5 79.5/20.5
MSSA and MRSA isolates tested. Ceftriaxone <0.25 1 <0.25-4 92.3/0.5 81.8/0.5 Levofloxacin <05 >4 <05->4 53.8/44.9 53.8/44.9
Cefuroxime <2 8 <2->8 754/21.6 75.4/24.6 Trimethpprim/suIfamethoxazole <0.5 <0.5 <0.5->2 923/7.7 923/7.7
) e T T AT ine MIC (mg/L) of: Erythromycin <025 >2 <0.25->2 73.7/25.6 73.7/25.6 Liezzaile] U 2 =z j100:0//0:0 10007700
Organism Azithromycin <0.5 >4 <0.5->4 71.1/28.7 71.1/28.9 Vancomycin 1 1 05-2 100.0/0.0 100.0/0.0
(no. tested) <0.008 0.015 003 006 012 025 05 1 2 Clindamycin <0.25 >2 <0.25->2 80.7/18.4 81.6/18.4 MSSA (n=43)
- Levofloxacin 1 1 <0.5->4 99.1/0.3 99.1/0.9 Ceftaroline 0.25 0.5 0.25-0.5 =f= =f=
S. pneumoniae (581)  60.9 725 776 811 953 1000 - - - Trimethoprim/sulfamethoxazole <05 >2 <0.5->2 76.7/14.7 83.1/14.7 Ceftriaxone 4 8 2-8 100.0 /0.0 100.0 /0.0
Penicillin-S (4122 84.9 976 995 99.8 100.0 = = = = 0
Penicillin-1 (74)2 54 257 77.0 986 1000 - _ - _ Penicillin-susceptible S. pneumoniae (n=412) Cefeplme 2 4 2-8 100.0/0.0 100.0/0.0
Penicillin-R (957 0.0 0.0 0.0 32 726 1000 _ _ ~ Ceftaroline <0.008 0.015 <0.008 - 0.12 _/- _/- Imipenem ; <0.12 <0.12 <0.12 100.0 /0.0 100.0/0.0
' Penicillin® <0.03 <0.03 <0.03 - 0.06 100.0/0.0 e Erythromycin 05 >2 <0.25->2 81.4/18.6 81.4/186
H-influenzae (292) ~~ 67.1 945 1000 - i i i i i Penicillin® <0.03 <0.03 <0.03-0.06 100.0/0.0 100.0/0.0 Glindamycin <025 <025 <0.25 100.0/0.0 100.0/0.0
EECTIRE) 0 e e e e = e Amoxicillin/clavulanate <1 <1 -2 100.0/0.0 100.0/0.0 Levofloxacin <05 <05 <05->4 95.3/2.3 95.3/2.3
ElpEiofn) =B Wy T - - e = e oo e <025 <025 <025-05 100.0/0.0 100.0/0.0 Trimethoprim/sulfamethoxazole <05 <05 <05 100.0/0.0 100.0/0.0
M. catarrhalis (134) 8.2 157 530 850 99.2 100.0 = = = Cefuroxime <2 <2 <-4 97.2/0.7 97.2/2.8 Linezolid 2 2 1-2 100.0/0.0 100.0/0.0
S. aureus (78) 00 00 00 00 00 500 641 872 100.0 Erythromycin <0.25 <0.25 <0.25->2 93.7/6.1 93.7/6.1 Vfancomyein U i 0.5 100.0/0.0 100.0/0.0
MSSA (43) 0.0 0.0 0.0 0.0 0.0 88.4 100.0 - - Azithromycin <0.5 <0.5 <0.5->4 92.3/7.3 923/7.7 MRSA (n=35)
MRSA (35) 00 00 00 00 00 29 200 714 1000 Clindamycin <0.25 <0.25 <0.25->2 95.6 /4.1 95.9/4.1 Ceftaroline 1 2 025-2 /- /-
2Criteria for S/I/R were according to CLSI oral penicillin V breakpoints (MIC, <0.06/0.12-1/ L?VOfloxacfn 1 1 <0.5-4 99.8/0.0 99.8/0.2 Ceftriaxone >32 >32 8->32 0.0/100.0 0.0/100.0
>2 mg/L). | = intermediate; R = resistant; S = susceptible Trimethoprim/sulfamethoxazole <0.5 <0.5 <0.5->2 91.0/3.4 94.9/3.4 Cefepime >16 >16 4->16 0.0/100.0 0.0/100.0
Penicillin-intermediate S. pneumoniae (n=74) Imipenem >8 >8 <0.12->8 0.0/100.0 0.0/100.0
Ceftaroline 0.03 0.12 <0.008 - 0.25 _/- _/- grythromycin >2 >2 <0.25 ->2 5.7 //91 4 8.6 //91 4
- Penicillin® 0.25 1 0.12-1 100.0/0.0 _/- lindamycin <0.25 >2 <0.25->2 54.3/45.7 54.3/45.7
Introduction Penicillin® 0.95 1 012 -1 0.0/00 0.0/00 Levofloxacin >4 >4 <0.5->4 2.9/97.4 2.9/97.4
Respiratory tract infections (RTIs) are very common in communities and healthcare Amoxicillin/clavulanate <1 2 <1-4 98.6/0.0 0.0/5.4 Trimethoprim/sulfamethoxazole <0.5 >2 <0.5->2 82.9/17.1 82.9/17.1
facilities, with mortality rates as high as 76% reported under some circumstances. Ceftriaxone <0.25 1 <0.25-2 94.6/0.0 83.8/0.0 Linezolid 1 2 1-2 100.0/0.0 100.0/0.0
Inadequate (insufficient level of agent at the site of infection), inappropriate (pathogen Cefuroxime <2 4 <2 ->8 69.4/19.4 69.4/30.6 Vancomycin 1 1 05-2 100.0/0.0 100.0/0.0
resistant to agent) or delayed antimicrobial therapy is associated with increased morbidity Erythromycin >2 >2 <0.25 - >2 29.7/66.2 29.7/66.2
and mortality, as well as increased length of hospital stay and costs. Azithromycin -4 -4 <054 34.4/65.6 34.4/65.6 E;;:selséal_nstl, [zslisoljlsf(;t:?gl;:a“lfi):;g::tl ;ser;;zilﬂlilst:z’d by the CLSI [2010] and EUCAST [2010]. *Criteria as published by the CLSI [2010] for ‘Penicillin parenteral (non-meningitis)’. °Criteria as published
Streptococcus pneumoniae, Haemophilus influenzae and Staphylococcus aureus are Clindamycin 2 >2 <0.25->2 47.3/52.7 47.3/52.7
among the dominant pathogens causing RTls in community and healthcare settings. The Levofloxacin 1 1 <0.5->4 97.3/2.7 97.3/2.7
emergence of multidrug-resistant (MDR) organisms among these bacterial species, such Trimethoprim/sulfamethoxazole <0.5 >2 <0.5->2 70.3/25.7 74.3/25.7
as MDR S. pneumoniae (MDRSP) and methicillin-resistant S. aureus (MRSA) are limiting Penicillin-resistant S. pneumoniae (n=95) Resu'ts conclusions
the use of currently available B-lactams and agents from other antimicrobial classes. Ceftaroline 0.12 0.25 0.06 - 0.25 /- /- o Caftaroline was highly potent against S. pneumoniae, inhibiting all strains at <0.25 mg/L
Ceftaroline fosamil is the prodrug form of ceftaroline, a novel, broad-spectrum Penicillin® 2 4 2->4 73.7/21 == (Table 1). Additionally, compared with other B-lactams, ceftaroline was the most potent ° Qeﬂarolin§ showed in ‘viltrp activity against pneumococci, in;luding S. pneumoniae
cephalosporin with in vitro activity against pathogens causing community-acquired Penicillin® 2 4 2->4 0.0/100.0 0.0/26.3 against S. pneumoniae (MICqy, 0.12 mg/L; Table 2). highly resistant to penicillin (MIC, >4 mg/L), and Gram-negative pathogens
pneumonia (CAP), including MDRSP and MRSA. In two phase 3 trials, ceftaroline was Amoxicillin/clavulanate 2 8 <1-16 62.1/17.9 0.0/84.2 e The MIG range of ceftaroline was slightly lower against penicillin-suscentible (H. influenzae and M. catarrhalis) associated with community-acquired RTIs.
shown to be non-inferior to ceftriaxone for the treatment of patients with CAP requiring Ceftriaxone 1 2 <0.25-4 56.8 /3.2 11/3.2 9 . ghtly lower against p i p : f : P
hospitalization. Geftaroline f i has b d by the United S Food and S. pneumoniae (<0.008-0.12 mg/L) than against penicillin-resistant strains Although ceftaroline MIC values were higher (approximately 4-fold) among
ospitalization. Ceftaroline fosamil has been approved by the United States Food an Cefuroxime 8 8 4->8 0.0/100.0 0.0/100.0 (0.06-0.25 mg/L; Tables 1 and 2) MRSA compared with MSSA, its activity against MRSA was higher than that of
Drug Administration for acute bacterial skin and soft tissue infections and CAP. Erythromycin >2 >2 <0.25 - >2 21.1/789 21.1/789 . : 'L . other tested cephalosporins. ;
In this study, we evaluated ceftaroline and comparator antimicrobial agents against Azithromycin >4 >4 <0.5->4 21.8/78.2 21.8/78.2 ® The activity of ceftaroline against penicillin-resistant S. pneumoniae (MICq,, 0.12 mg/L ,, , )
1085 isolates from bacterial species associated with community-acquired RTls collected Clindamycin >2 >2 <0.25->2 42.1/53.7 46.3/53.7 and MICy, 0.25 mg/L) was 8- and 16-fold gre.a.te.r than the gctlv!tles of ceftrlaxo/ne ;I'he;e T wttro retsulfts;)de;nqnlstrate_thaft ceftar(t)lllne coul_dtbcej a _\{ﬂluablte @il
i Eropean ot g 200 5 o o Asessing Vv Ao 1 1 s, g and MGy, 2mat and amosiiiclavian aed G, 2 matand | bl A e
Resistance Evaluation (AWARE) programme, a global ceftaroline surveillance study. Titwwiliteailin/auiEmieeets 2 22 =22 AN e < ‘. . . . M. catarrhalis in CAP has not been established and ceftaroline is not intended
H. influenzae (n=292) ® Overall, ceftaroline was highly potent against H. influenzae (MICy,, <0.008 mg/L and for use in this setting
Materials and methods o <0.008 0.015 <0.008 - 0.03 e e MICq,, 0.015 mg/L; Table 2), with a_II strains inhibited at <0.03 mg/L of ceftaroline,
L regardless of B-lactamase production (Table 1).
Ampicillin <1 >16 <1->16 83.9/16.1 83.9/16.1
Organism collection: A total of 942 isolates recovered from RTls and 143 blood culture Amoxicillin/clavulanate <1 <1 <1-4 100.0/0.0 91.1/8.9 ® PB-lactamase-producing H. influenzae strains (n=47) exhibited ceftaroline MIC values Selected references
isolates (S. peumoniae and H, influenzae) were tested. These isolates were collected Ceftriaxone <0.25 <0.25 <0.25-1 100.0/ - 99.7/0.3 slightly higher (MICg;, 0.015 mg/L and MGy, 0.03 mg/L) than those of non-B- Clinical and Laboratory Standards Institute (2008). M07-A8. Methods for dilution antimicrobial susceptibilty
from patients in 25 medical centres located in 13 countries in 2009, including 11 Cefuroxime <2 <2 <2-8 99.7 /0.0 82.9/5.8 lactamase-producing, ampicillin-susceptible strains (n=245; MIC,,, <0.008 mg/L and tests for bacteria that grow aerobically; approved standard: eighth edition. Wayne, PA: CLSI.
European countries (Belgium, France, Germany, Ireland, ltaly, Poland, Portugal, Spain, Azithromycin 1 2 <0.5->4 99.2/- 11.4/0.8 MICy,, 0.015 mg/L (Table 2), although both were highly susceptible. Clinical and Laboratory Standards Institute (2006). M45-A. Methods for antimicrobial dilution and disk
Sweden, Switzerland, UK), Israel and Turkey. Isolates included S. pneumoniae (n=581), L § - o . . - . susceptibility testing of infrequently isolated or fastidious bacteria. Wayne, PA: CLSI.
p . < — evofloxacin <0.5 <0.5 <0.5 100.0/ - 100.0/0.0 © The vast majority of M. catarrhalis strains exhibited elevated penicillin MIC values ) ) .
H. lnf/uer?z.a(.e (n_29.2), Moraxella catarrhalis (n._??“) and S. aufeus (n=78) " Trimethoprim/sulfamethoxazole <0.5 >2 <0.5->2 74.7/19.5 74.7/22.6 (B-lactamase-positive; data not shown). The highest ceftaroline MIC value for these Sjﬁ;‘;ﬂ,ﬁ,’};‘}; ?:;;,r,?;?%E;a,-:ﬁ;g:t:g,s,g,";‘fp(sgmﬂwgﬁgp;egigﬂame standards for antimicrobial
Susceptibility testing: Isolates were SUS.Ceptl.blll.ty tested against Ceﬁa_m“"e a”d_ ) B-lactamase-positive H. influenzae (n=47) organisms was 0.25 mg/L (Table 1). EUCAST (2011). Breakpoint tables for interpretation of MICs and zone diameters. Version 1.3, March
comparator agents by reference broth microdilution methods as described by Clinical Ceftaroline 0.015 0.03 <0.008 - 0.03 e e o Ceftaroline was the most potent -lactam agent tested against M. catarrhalis (MIC, 2011. Available at: http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST _files/Disk_test_documents/
and Laboratory Standards Institute (CLSI) M07-A8 (2009). CLSI interpretations were based Arotl g : =0 : hetalaitamitive: g o i %h o 9 MG 08 or EUCAST breakpoints_v1.3_pdf.pdf. March 14, 2011.
on M100-S21 and M45-A breakpoints. European Committee on Antimicrobial Ampicillin >16 >16 2->16 0.0/100.0 0.0/100.0 . mg ); it was 4- to 16-fold more active than ceftriaxone a0 0-5 mg/L) or Fenoll A et al. In vitro activity of ceftaroline against Streptococcus pneumoniae isolates exhibiting resistance
Susceptibility Testing (EUCAST) breakpoints (2011) were also applied. S. pneumoniae Amo>.<icillin/clavulanate <1 2 <1-4 100.0 /0.0 83.0/17.0 cefuroxime (MICg, 2 mg/L; Table 2). tg penicillin, amoxicillin, and cefotaxime. (2008). Antimicrob Agents Chemother 52: 4209-4210.
isolates were tested in Mueller-Hinton broth supplemented with 3-5% lysed horse blood, Ceftriaxone <0.25 <0.25 <0.25 100.0/ - 100.0/0.0 o Ceftaroline was generally highly potent against S. aureus (MICy,, 0.25 mg/L and MICg,, E:ZSTSMSJ‘;;?”} '{Il‘eez’f?"czdc;:fé’ss‘zf‘g;g%iﬁ;r ;&%ﬁiﬁﬁ 5;232dc"ew‘rizaeféfe"i“nbéz‘:“ebr:‘{;dﬁh’gg::]‘ﬁ]eunr:ie[’yr
and H. influenzae isolates were tested in Haemophilus Test Media, while S. aureus and Cefuroxime <2 2 <2-2 100.0/0.0 78.7/0.0 2 mg/L; Table 2). The highest ceftaroline MIC value among methicillin-susceptible acquired pneumonia. (2010). Clin Infect Dis 51: 1395-1405.
M. catarrhalis isolates were tested in cation-adjusted Mueller-Hinton broth. Azithromycin 1 2 <0.5->4 94.7/- 26/5.3 S aureus (MSSA) strgins was 0.5 mg/L (five isolates); 88.4% of MSSA strains were Vidaillac C et al. In vitro activity of ceftaroline alone and in combination against clinical isolates of resistant
Concurrent testing of quality control (QC) strains assured proper test conditions were Levofloxacin <0.5 <0.5 <0.5 100.0/- 100.0/0.0 inhibited at a ceftaroline MIC of <0.25 mg/L (Table 1). g;%"&zzg:f"(’;oggﬂ‘g%%‘:k ‘r’(‘)%"fg‘:%geére‘amc;’%af:s'f’;%‘é‘é‘f'znegeg_’“”"b“‘e"a‘:eae and Pseudomonas
applied. These QC strains included S. aureus ATCC 29213, S. pneumoniae ATCC 49619, Trimethoprim/sulfamethoxazole <0.5 >2 <0.5->2 72.3/23.4 72.3/23.4 ® Against MRSA strains, ceftaroline MIC values ranged from 0.25 to 2 mg/L (MIC,, Zhanel GG et al. (2009). Ceftaroline: A novel broad-spectrum cephalosporin with activity against meticillin-
and H. influenzae ATCC 49247 and 49766. All QC results were within published ranges. 1 mg/L and MIC,, 2 mg/L; Table 2). resistant Staphylococcus aureus. Drugs 69: 809-831.
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