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: Table 1. Summary of Ceftaroline/NXL104 (CXL) Activity Against 6367 Staphylococci and Streptococci Strains From USA Medical -

Amended Abstract Introduction Results Conters in 2008 Conclusions

. . . . . . . . . No. of organisms (cumulative %) inhibited at ceftaroline/NXL104 MIC (ug/mL) of: . . . .

Background: Ceftaroline is a novel broad-spectrum Ceftaroline, the active form of the prodrug ceftaroline e CXL MIC distributions for staphylococci and Organism (no. tested) <0.03 006 012 025 05 ] > 2 « Against the staphylococci and streptococci strains
cephalosporin with activity against Gram-positive fOSQI’T_]I_L IS a novc_al,_ broad-_s!oectrur_n cephalospor_lr_1 streptococci are summarized in Table 1. All S. Staphylococcus aureus (3329) 1(0.03) 5(0.2) 72 (2.3) 1353 (43.0) 1012 (73.4) 744 (95.7) 142 (100.0) tested from USA medical centers in 2009, CXL
(including MRSA and S. pneumoniae [SPN]) and Gram- eXthI.'[Ing bgcterlgldal actl\./lt.ylagalnst .G.ram-p.osmve aureus isolates showed CXL MIC values <2 ug/mL Oxacilln-susceptivle (1739) 1(0.1) 5(0.4) 72 (4.5) 1333 (81.1) 321 (99.6) 7 (100.0) was the most potent B-lactam agent tested

- - - I A ) OrganlsmS, Includlng mEth|C||||n (Oxacnlln)_reSIStant Oxacillin-resistant (1590) 0 (0.0) 0 (0.0) 0 (0.0) 20 (1.3) 691 (44.7) 737 (91.1) 142 (100.0)
negative organisms. NXL104 is a novel non-B-lactam 3 (MIC, 0.5 pg/mL and MIC,,, 1 ng/mL) _ |

) o ) o Staphylococcus aureus (M RSA) and Stl’eptOCOCCUS 50, . M 90? M Coagulase-negative staphylococci (687) 19 (2.8) 76 (13.8) 91 (27.1) 221 (59.2) 231 (92.9) 41 (98.8) 7(99.9) 1(100.0)
lactamase inhibitor that inhibits Ambler class A, C, and D . ) Streptococcus pneumoniae (1225) 839 (68.5) 87 (75.6) 100 (83.8) 170 (97.6) 24 (99.6) 5 (100.0) : : e CXL showed potent activity against both MRSA
neumoniae, as well as common Gram-negative i il i : P yag
enzymes. We evaluated the spectrum of activity and P ’ g » Against methicillin (oxacillin)-susceptible S. aureus Penicillin-susceptible (728) 715 (98.2) 9(99.5) 3(99.9) 1(100.0) d icillin-resistant S - lik
- : - pathogens. Penicillin-intermediate (248) 124 (50.0) 77 (81.1) 45 (99.2) 2 (100.0) and penicillin-resistant s. pneumoniae, uniike

potency of ceftaroline/NXL104 (CXL; fixed concentration (MSSA), CXL (MICSO’ 0.25 Hg/mL and MICQO’ 0.5 Penicillin-resistant (249) 0(0.0) 1(0.4) 52 (21.3) 167 (88.4) 24 (98.0) 5 (100.0) other tested 3-lactam agents
of 4 ng/mL) against clinical staphylococcal and Ceftaroline has been combined with NXL104, a new non-f3- ug/mL) was 8- to 16-fold more active than Uiridans group sireptococdi (205) 142 (702 @79 13942 e 6(99.0) L (995 L (100.0)

streptococcal isolates. 5:\’;212 I;r:é?]lttct); a?tf O[E;Igg;;n;s;cs) ;:éjrsrgggzlr Jr:n cilgnr:?glion ceftngxone (MIC;, and MICg,, 4 ng/mL) and B-haemolytic streptococci (921) 903 (98.1) 18 (100.0) « Ceftaroline combined with a fixed concentration of

. : i i cefepime (MICso, 2 pg/mL and MiCqo, 4 ng/mL; 4 ng/mL of NXL104 represents a potential
Methods: Isolates were consecutively collected from >50 proflle_ against A_mb_ler_class A, C, {_;md D enzymes. NXL104 Table 2) Table 2. Activity of Ceftaroline/NXL104 (CXL) and Comparator Antimicrobial Agents When Tested Against Isolates Collected From N : on for th .

USA medical centers in 2009. Susceptibility (S) testing for has virtually no intrinsic antibacterial activity, but efficiently Medical Centers Located in the United States in 2009 therapeutic option for the treatment of infections
CXL and 16 comparators was performed by CLSI broth protgcts B-Iact.ams from hydrolysis caused by a \_/arlety of e CXL MIC results were generally 4-fold higher for cLSle EUCASTe LSk EUCAST caused by staphylococci or streptococci while still
microdilution method (M07-A8, 2009) on a total of 6367 Strf'”z p(;oducu?g C'aST Atand class g}‘zgzcymes’ including MRSA (MIC range, 0.25-2 pug/mL; MICgyq0, 1 :tj;ylzz‘o’z‘c:s";:GOUZZ;;J:)t MIC,  MIC,  Range  %S/%R  %S/%R Sgd:jﬁjpt::p:oi:clca?:o;) MIC,  MICy  Range  %S/%R %S /%R possessing excellent Gram-negative activity.
strains: 3329 S. aureus (SA; 47.8% oxacillin-resistant [R]; extended-spectrum B-lactamase an enzymes. ug/mL) compared with MSSA (MIC range, <0.03-1 XL 05 1 <0.03-2 vE - XL <003 012  <0.03-2 Ve vE

— . . . ftriaxon > S5-—> . . . . ftriaxon <0.2 <0.25-> . . . .
MRSA), 687 CoNS (73.8% oxacillin-R), 1225 SPN (20.3% In this study, we report the activity and potency of ug/mL, MICyq,9o 0.25/0.5 pg/mL). However, CXL gﬁftep?m"ee \ 16 012916 cpaiare  saasers giftep?moee 025 ) w1216 oiriad  enaliee
penicillin-R [MIC, 22 pg/mL]), 921 B-haemolytic (BHS) and ceftaroline combined with NXL104 (CXL; fixed 4 ug/mL) activity was considerably greater than other b 5 2 awew e cwrye RN 006 1 soim 22034 820134
205 viridans group streptococci (VGS). against a large clinical sample of staphylococci and cephalosporins tested and imipenem against Clindamycin <025  >2  <025->2  799/197  79.3/201  Clindamycin <025  >2  <025->2  863/1.7  88.3/1L7 REferen ces

i - ) Levofloxacin <0.5 >4 <0.5->4 58.8/40.4 58.8/40.4 Levofloxacin 1 2 <0.5->4 91.7/6.3 -/-
StreptOCOCCI ISOIateS collected from United States (USA) MRSA strains (Table 2) Trimethoprim/sulfamethoxazole <05 <05 <0.5—>2 98.6/1.4 98.6/1.4 Linezolid 1 1 012-2 100.0/ - -1- o _

Results: All MRSA strains were inhibited at <2 ug/mL of medical centers during 2009. Linezolid 2 2 <0.06->8  99.8/0.2 99.8/0.2 Vancomycin 05 1 025-1 100.0/ - 100.0/0.0 1. Clinical and Laboratory Standards Institute (2009). MO7-A8.

_ o o Vancomycin 1 1 <012-2  100.0/0.0  100.0/0.0 Daptomycin 05 1 <0.06 — 2 99.0/- -1- it i i hili i
CXI— AgalnSt OX&Cl”ln-S SA, CXI— |nh|b|ted 996% Of ¢ CXL (M|C50 and MICgO’ 1 ug/m L) was 2'f0|d maore szfgm;/:in 0.25 0.5 <0.06 -2 >99.9/ - >99.9/<0.1 Streapﬁoioggus pneumoniae (1225) :Z\I{I]Z:hgigivfzreS(;Ilgjlggﬂyar:gg:’((:):;)eb(;aitz_?lz(;ergtllelgltl‘)]/tlt’]e::jsit:cg:] b&fatf/:::
strains at MIC <0.5 ug/mL and was 8- to 16-fold more Methods potent than linezolid (MIC, and MICg,, 2 png/mL) Rl S e 8 s w031 " bonicilint 005 4 003—o4  sa0/28 - PA: CLSI. | | | |
active than ceftriaxone (CRO). CXL activity against CONS and showed the same potency as vancomycin gjgm”e ; et tod =0 S St DorEhs 98880 2. Clinical and Laboratory Standards Institute (2010). M100-S20.
was similar to that against SA. CXL was 8-fold more active Bacterial isolates. A total of 6367 staphylococci (3329 S. (I\/lIC50 and |\/||C90, 1 Mg/m L) when tested against gfj;ir;cm ig;g <0425 5821:—3 1904050//40.90 19040.20//50.20 gz::z?nri 52.125 ; 531.2_5;88 7837;//223.43 7738;)//22642 _Performgnce standards for antimicrob-ial susceptibility testing: 20th
than CRO against PEN-R SPN; the highest CXL MIC was aureus [47.8% MRSA] and 687 coagulase-negative MRSA (Table 2) Levofloxacin 05 2 <05->4  89.4/98  89.4/98 Erythromycin <025 52 <025->2  614/380  614/380 3 E;z;mfl?;;:”S;rpl_pIeégi?;a\évgyrgi’r:;eiLﬁy Granizo 7. Biek D

I _ i . ilin. ; Trimethoprim/sulfamethoxazole <0.5 <0.5 <0.5->2 98.9/1.1 98.9/1.1 Clindamycin <0.25 >2 <0.25->2 79.0/20.6 79.4/20.6 ' ! J J ! J 1

Only 0.5 ug/mL BHS and VGS were h|gh|y CXL-S (See StaphyIOCOC.CII [CONS, 73.8% oxacillin rQSIStant]) and e CXL | htl mor t n t CoNS (MIC Linezolid 2 2 <0.06 -2 100.0/0.0 100.0/0.0 Levofloxacin 1 1 <0.5_>4 99.3/0.7 99.3/0.7 Tarrago D (2008). In vitro activity of ceftaroline against

Table)_ StreptOCOCCI |50|ates (1225 S pneumoruae [203% was s Ig y ore active agal S 0 ( 50, Vancomycin 1 1 <0.12-2 100.0/0.0 100.0/0.0 Trimethoprim/sulfamethoxazole <0.5 >2 <0.5->2 65.7 /26.8 70.4/26.8 Streptococcus pneumoniae isolates exhibiting resistance to
C : : : Daptomycin 0.25 05 <0.06 — 1 100.0/- 100.0/0.0 Vancomycin <1 1 <1-1 100.0/- 100.0/0.0
MICeo/MICqo (ng/mL) pen|C|||In-reS|Stant; MIC 22 “g/ml—], 921 B_haem0|ytlc 025 Mg/mL and MI_Cgo’ 05 Mg/mL’ Tables 1 and 2) Oxailijllﬁl—ri(;istants. aureus (1590) Pen?ciﬁ%-sicsceptible (MIC, <0.06 pg/mL) penicillin, amOXiCi”in’ and cefotaxime. Antimicrob Agents

Organism (10) oxs cotmone Levotloxacn Linezond  vamcomyen streptococci and 205 viridans group streptococci) were when compared with S. aureus (MICg, 0.5 pg/mL ox PR SR T T — e () v com <omooss / Chemother 52: 4209-4210.

’ . . . . . eftriaxone > > —> . . . . <0. <0. <0.03-0. -/ - -/ - . . . . .

s aurens consecutively collected from >50 USA medical centers. Only and |\/||C90 1 ug/m L). All strains were inhibited by a Cefepime 16 >16 1->16 00/1000  0.0/100.0 Ceftriaxone <025 <025 <025-05  100.0/0.0  100.0/0.0 4. Jacobs MR, Bajaksouzilan S, Wlnqc'al_u A, Good C’_ Biek D_’ Critchley
' L isolate per patient fom documented dinical infections CXL MIC of <2 ug/mL except for 1 strain that e I S5 L mum wros | Sader s, dones RN 2009) Actuly of cefaroln agains
Oxacillin-S (MSSA; 1739) 0.25/0.5 a4 =0.5/2 212 1 were included in this prevalence design study. Species showed a CXL MIC of 4 pg/mL Levofloxacin >4 >4 S05->4  253/739  253/73.9 Erythromycin <025  >2  <025->2  §7.1/119  87.1/119 igﬁ%&i Sgr;typtes (IDJ Stiezrp;%cozcocoug %neulr:omge. Abcs:tri- 1!5-12_37.
MRSA (1590) 1/1 >32/>32 >4/>4 212 1/1 identification was confirmed by standard biochemical tests, I::g:;ﬁgprimlsmfamethoxazo'e 52'5 52'5 S()()_'55__ :82 gg:i;é:; gg:i;é:; fgcgﬁgﬁ.ﬂ Soi% Soi25 Sgod_z:__ >>42 g;:g;g:i g;:;;g:i USA  SEPIEMBEr 22725, 2N Franciseo, Latiomia,

CoNS (687) 02505 o aa " o the Vitek System (bioMerieux; Hazelwood, MO), or 16S « When tested against S. pneumoniae strains, CXL pancomyen T N e e —— 5. Kosowska-Shick K, McGhee PL, Appelbaum PC (2010). Affinity of

S. pneumoniae (1225) <0.03/0.25 <0.25/2 11 - <1/<1 rRNA SequenCIng’ When necessary' (MICSO’ SOO3 Hg/mL and MICQO’ 025 Mg/m I_) was Coagulase-negative staphylococci (687) S. pneumoniae (248) ceftaroline and other beta-lactams for penicillin-binding proteins

. CXL 0.25 05 <0.03-4 -1- -1- CXL <0.03 012  <0.03-0.25 yE yE :

PEN-R (MIC, 22 ug/mL; 249)  0.25/0.5 214 11 n <1/<1 Antimicrobial susceptibility testing. All isolates were tested 8-fold more potent than ceftriaxone (MIC;,, <0.25 Ceftriaxone 8 32 <025->32 262/738  26.2/738 Ceftriaxone <0.25 0.5 <025-2  99.6/00  93.5/00 from S_taphylococcus aureus and .Streptococcus pneumoniae.

| | for antimicrobial susceptibility using the broth microdilution /mL and MICg,, 2 ng/mL). As with other B-lactam et A bt - ) Sy palisT 1520208 Antimicrob Agents Chemother 54:1670-1677.
B-haemolytic strep. (921) <0.03/<0.03  <0.25/<0.25 1/1 1/1 0.5/0.5 th d d b d bp th >C/:| . gl d L b t ug 90 Mg ' ] _ ICe.fepime 0212 186 S00.1122- >186 ;g;;;gg ;g;;;gg émohxicillin/'clavulanate s; s; 05215—2 , ;204(; /622 364%32 6. McGeel, Biek D, GeY, K|ugman M, du Plessis M, Smith AM, Beall

mipenem <0. <0. -> . . . . I’yt romycin > > <0. - > . . . . . - .

Viridans group strep. (205) <0.03/0.12 <0.25/1 1/2 1/1 0.5/1 method as eSC” € y . N nicai an a Ora Ory . agents, CXL MIC reSUltS Varled accordlng to the Clirf)damycin <0.25 >2 <0.25->2 68.0/31.0 66.1/32.0 Clindamyil:in <0.25 >2 <0.25->2 74.8/25.2 74.8/25.2 B’ Whltney CG’ Klugman KP (2009) In vitro evaluation of the

_ _ _ _ _ Standards Institute (CLSI; MO7-A8, 2009). Cation-adjusted susceptibility to penicillin (Tables 1 and 2) Levofloxacin 4 s <05->4  464/521  46.1/52.1 vl 1 1 <05->4  984/16  98.4/16 antimicrobial activity of ceftaroline against cephalosporin-resistant
a. \?Vﬁﬁcfs(r;téailiginzipﬁgiiézt?snt::rlletzr;c:iro(;‘e.ftarol|ne/NXLlO4 (CXL) refer to the concentration of ceftaroline tested Mue”er-HlntOH broth was used for StaphyIOCOCCI and Cat|0n' 'Il_'irri]rgzeslf;gprim/sulfamethoxazole S(;-.S >12 éolg:zg 5998.67//410:f 5998.67//4lOé4 Pe'l'nrii(r:ri}ﬁrt-]fj:)epsrii;rt'l;il:|I:Ar?§tflzxs;;)rlnel_) 1 >2 <0.5->2 46.6/ 30.8 58.7/30.8 isolates of StreptOCOCCUS pneumoniae. Antimicrob Agents

adjusted Mueller-Hinton broth supplemented with 3% to 5% « CXL was highly active against both B-haemolytic Vancomycin 1 2 <012-4  1000/00  991/09  S.pneumoniae (249) Chemother 53: 552-556.

I . - i i i . Daptomycin 0.25 0.5 <0.06 -1 100.0/- 100.0/0.0 CXL 0.25 0.5 0.06-0.5 -/- -/- 7. Mushtag S, Warner M, Williams G, Critchley I, Livermore DM
Conclu3|o.ns. CXL was the.most potent B Iac.:tam agent Iys_ed horse blood was used for streptococci testing in streptococci (MIC, and MIC,, =0.03 pg/mL) and Y ————— i ore . : e seatiie  281iie o qA . arer lhams &, Criehk yn vermore DM
tested against staphylococci and streptococci collected validated panels. CXL was tested in a fixed 4 ug/mL viridans group streptococci (MIC.,, <0.03 pg/mL cxL <003 <003 <0.03-0.06 1- 1- Cefuroxime 8 >8 <1->8  08/976  0.8/992 (2010). Activity of chequerboard combinations of ceftaroline a

: tration of NXL104. Cateaorical interpretations were 50 =¥~ H Ceftriaxone <025 <025 <0.25-05 100.0/ - 100.0/0.0 Amoxicillin/clavulanate 8 16 <1-16 14.5/74.7 e NXL104 versus beta-lactamase-producing Enterobacteriaceae. J
from USA hospitals. MRSA and PEN-R-SPN were concen : g P and MIC,,, 0.12 pg/mL). The highest CXL MIC Cefepime <012 <012  <0.12-1 99.8/ - 100.0/0.0 Erythromycin >2 >2  <025->2  10.8/89.2  10.8/89.2 - : _
. : : : 90r V.12 g : g _ _ _ Antimicrob Chemother 65: 1428-1432.
particularly S to CXL. CXL represents a potential those found in CLSI (M100-S20) and quality control (QC) observed was 0.06 g/mL for B haemolytic Imipenem <0.12 <012 <0.12-0.25 /- 100.0/0.0 Clindamycin >2 >2 <025->2  297/695  30.5/69.5
. . . . . - Penicillin 0.03 0.06 <0.015-0.12 100.0/ - 100.0/0.0 Levofloxacin 1 1 <0.5->4 98.4/1.6 98.4/1.6
therapeutic option for infections caused by these was performed using Escherichia coli ATCC 25922, S. i and 2 “/ f irid Clindamycin <0.25 >2 <025->2  826/168  832/1638 Trimethoprim/sulfamethoxazole >2 >2 <05->2  10.8/888  11.2/888
srETTETS B ee s sreinet EraridrEeE e aureus ATCC 29213, and S. pneumoniae ATCC 49619. All streptococu an ng mL for viridans group Levofloxacin 1 1 <0.5->4 98.0/1.8 94.4/2.0 a. Criteria as published by the CLSI [2010] and EUCAST [2009]; R = resistant and S = susceptible. ACkﬂOWled ment
- . . = . inezoli <0.06 — 0/- . . . riteria as publishe he for 'Penicillin parenteral (non-meningitis)'.
pagthogens y ag 9 QC results were within Specified ranges as pub“shed in StreptOCOCC| (990% Inhibited at 0.5 Hg/ml_, Tables I\_/ar?cg:ndycin 0%5 0%5 sg?g—i 1888; 1888;88 (t:) gri:eriaas Euzlisheg ll;ﬁhe gtg: Egig}for 'Izenicillin ?oral genici(llinV)'. e g
' CLSI documents. 1 and 2). Daptomycin 012 025  <0.06-05  100.0/-  100.0/0.0 Supported by Forest Laboratories, Inc.
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