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A men d ed A bStraCt Ceftaroline is currently under review for approval in the United States » Against the 109 penicillin nonsusceptible isolates (MIC, 24 mg/L), Table 1. Frequency of Occurrence for Ceftaroline MIC Values Tested Against S. pneumoniae Stratified by Geographical Region and Resistance Phenotype or
(USA). Encouraging results have been reported from phase Il ceftaroline (MIC, and MIC,,, 0.25 mg/L) was 16-fold more active Subgroup
e T e (e G 67 G e A ST (035 & complicated skin and skin structure infection (cSSSI), as well as than ceftriaxone (MICg, and MIC,,, 4 mg/L; 26.6% susceptible) and No. (cumulative %) of isolates inhibited at ceftaroline MIC (mg/L):
: : community-acquired bacterial pneumonia (CABP), clinical studies. In i - 0 i
TG P T T e TS i 0 810 Sl s e s | 0T o CABP){[rialg ol waz efficacioué . th; Content of cefepime (MIC, anq MICg,, 2 mg/L; 13.3@ susceptlple). Subgroup (no. tested) <0.008 0.015 0.03 0.06 0.12 0.25 05 MICq, MICq,
the United States (USA). Antimicrobial resistance in SPN and MDR-SPN are _ : dby G - h uding S Furthermore, these isolates showed high rates of resistance to All isolates (987) 536 (54.3) 114 (65.9) 59 (71.8) 66 (78.5) 114 (90.1) 88 (99.0) 10 (100.0) <0.008 0.12
increasing globally and rapidly in some countries, including the USA. Ceftaroline pneumonia caused by Gram-positive pathogens, including S. erythromycin (92.7%), clindamycin (82.6%), and TMP/SMX (96.3%) All Europe (485) 299 (61.7) 56 (73.2) 26 (78.6) 17 (82.1) 66 (95.7) 21 (100.0) - <0.008 0.12
is a novel, parenteral, broad-spectrum cephalosporin exhibiting bactericidal pneumoniae (SPN).as WeII as common Gram-negative species, (Table 2) All USA (502) 237 (47.2) 58 (58.8) 33 (65.3) 49 (75.1) 48 (84.7) 67 (98.0) 10 (100.0) 0.015 0.25
activity against Gram-positive organisms including SPN and MDR-SPN and is including Haemophilus influenzae. MDR-SPN (177) 4 (2.3) 5(5.1) 4 (7.3) 7 (11.3) 69 (50.3) 81 (96.1) 7 (100.0) 0.12 0.25
currently under review for approval in the USA. . : : : : : . i Vi ' ' i Penicillin 24 mg/L (109 - - - 1(0.9 24 (22.9 74 (90.8 10 (100.0 0.25 0.25
y PP Antimicrobial resistance in SPN continues to increase globally and at a Ceftaroline demonstrated excellent activity against isolates resistant guicili >m9 (109) (0.9) (22.9) (90.8) (100.0)

_ - . . o : ) T : to erythromycin (MIC., and MIC,,, 0.12 and 0.25 mg/L), levofloxacin Ceftriaxone 22 mg/L (105) - - - 1(1.0) 28 (27.6) 66 (90.5) 10 (100.0) 0.25 0.25
e, SUEEE oy iesiig) oy eeiiieline s Gormetly JSeel entimeaels rapid pace in some countries, including the USA. The present study 4 Y >0 o0 grL), Erythromycin 22 mg/L (344) 47 (13.7) 29 (22.1) 34 (32.0) 51 (46.8) 95 (74.4) 81 (97.8) 7 (100.0) 0.12 0.25
was performed by CLSI broth microdilution methods on a total of 987 isolates was conducted to evaluate the comparative in vitro antimicrobial (MIC;,and MICg,, 0.06 and 0.25 mg/L), TMP/SMX (MICg, and Levofloxacin >‘4 mglL (11 Lo 1') o -3) ) e -5) o é) o é) % (100.0) : 0.06 0,25
from the 2009 Ceftaroline Surveillance Program. MDR-SPN status was i - i - : : : : : : ) : :

activity and spectrum of ceftaroline and other commonly used agents MICgy, 0.12 and 0.25 mg/L), and tetracycline (MICg, and MICgy,, 0.12
el Dy LaEEnTe i & OF (o CREses ol sl ey el againgt recen? (2009) SPN and MDR-SPN isolated in E)llJrope angd the and QC()) 25 mg/L; Table l)g ) ’ MG N 1MP/SM|?( 248mg/L/L(2(;j)z) ;g gg i ﬁzg ;2 223 32 gi.ii 23 Ezjzi 3;1 833; 150((1100006? 8'12 8'22
- . : . etracycline 28 mg . . : : . . . : .
Results: Ceftaroline MIC.,, MIC,,, and MIC range (all mg/L) against all isolates USA. MDR-SPN = multidrug-resistant S. pneumoniae; TMP/SMX = trimethoprim/sulfamethoxazole.
50 90

and resistance phenotypes are listed in the Table. Ceftaroline was very active C I .
against all isolates with an MIC range of <0.008-0.5 mg/L, and MICy, and MICq, I Table 2. Antimicrobial Activity of Ceftaroline and Comparator Agents Tested Against S. pneumoniae onciusions
of <0.008 and 0.12 mg/L, respectively. MICy, and MIC,, were slightly higher in Materials and Methods y > : 2 >
drug-resistant SPN and MDR-SPN than in non-MDR-SPN isolates. The highest MIC (mg/L) MIC (mg/L) o _ _
ceftaroline MIC found was 0.5 mg/L. MIC,, was two-fold higher in USA isolates Bacterial Isolates Zm(;?:ri?itrlnoir;robial MICs,  MICy, Range %%L/SSZ‘R aJSCﬁzg Zm(;w]?rﬁzrobim MICy,  MICs, Range %%L/s;zR E/;JSC/A(ZE . _The prevalence_ of antlmlcroblgl resistance among SPN,
Egin;o? Eurcﬁegg |_soléltes du)eéo ]Ehe r:_lgher prevalence of MDR-SI_DNIm the USA A total of 987 nonduplicate clinically significant SPN isolates were Alisolates (987) penicilin-susceptibie (2 ma/L) (676) including MDR isolates, was high among the collection of

.07/0VS. 2% In Europe). Ceftaroline was very active against isolates : ; ; ; B - c c . =
resistant to the commonlypused antimicrobials perzlicillin, cef?riaxone, Cogfercu_trllvglé CrOIIECtid n ict)rog ATtOrtl?I of 4n8d5llsrola|tesnf(rjog(1)22f1 rr;e;:llcal Ceftaroline <0.008 0.12  <0.008-0.5 /- -/ - Ceftaroline <0.008  0.12  <0.008-0.25 -1 - -1 - respiratory ISO_IateS from both the USA and E“rope (hlgher n
erythromycin, levofloxacin, trimethoprim/sulfamethoxazole (TMP/SMX), and CEMIETS In 9 EUropean coumries, Tureey, and 'stac’, ant 150 ALES Penicilline <003 4 <0.03->4  89.0/0.9 - Penicilline <0.03 1 <0.03-2  100.0/0.0 - the USA than in Europe). These elevated rates highlight the
tetracycline. from 32 medical centers In the USA, were tested. Criteria for MDR- Penicillin? <0.03 4 <0.03->4  64.0/194  64.0/110 Penicillind <0.03 1 <0.03 -2 72.0/93  72.0/0.0 need for new antimicrobials for respiratory infections such as

SPN included resistance to 3 or more classes of antimicrobials . o o ' ' ' ' . o o R R CABP
Abstract Table represented by penicillin, erythromycin, trimethoprim/suIfamethoxazole Ceftriaxone <0.25 2 <0.25-8 89.4/1.4 79.2/1.4 Ceftriaxone <0.25 1 <0.25-4 97.2/0.2 89.0/0.2
n MIC MIC Range i i i Cefepi <0.12 2 <0.12-4 88.9/0.8  88.9/0.8 Cefepi <0.12 1 <0.12-4 97.6/0.2  97.6/0.2 : : . .

. 0 % . (TMP-SMX), tetracycline, and levofloxacin. elepime slepime « Ceftaroline demonstrated potent high activity against recent
All isolates 087 <0.008 0.12 <0.008-0.5 - _ Erythromycin <0.25 >2 <0.256->2 64.6/35.1 64.6/35.1 Erythromycin <0.25 >2 <0.25->2 71.8/27.9 71.8/27.9 lisolat dl f MDR stat
All Europe 485 <0.008 0.12 <0.008-0.5 SUSC;]eIOt_Ib”l(;)_/I T?St'ng Hod f g g he Clinical Clindamycin <0.25 >2 <0.25 - >2 785/21.0  79.0/21.0 Clindamycin <0.25 >2 <0.25 - >2 86.2/13.3  86.7/13.3 pne_umococcha IEUES, NEgfelr esz_o | _ Sl
All USA 502 0.015 0.25 <0.008-0.5 Broth microdilution methods were performed according to the C Inica L evofloxacin 1 <05 — >4 98.9/0.8 98.9/1.1 Levofloxacin 1 1 05— >4 99.0/ 0.7 99.0/ 1.0 resistance phenotype, or geographic location (Europe or
MDR-SPN 177 0.12 0.25 <0.008-0.5 and Laboratory Standards Institute (CLSI; M0O7-A8, 2009) to determine USA)

_— e ' - ) : TMP/SMXe <0.5 >2 <0.5—>2 70.0/22.1  74.8/22.1 TMP/SMX <0.5 >2 <0.5->2 78.4/12.9 83.8/12.9
Penicillin 24 mg/L 109 0.25 0.25 0.06-0.5 the antimicrobial susceptibility of each organism. Validated MIC panels olid 012 00,0/ 0.0/ 0.0 - volid 012 / /
Ceftriaxone 22 mg/L 105 0.25 0.25 0.06-0.5 manufactured by TREK Diagnostics (Cleveland, Ohio, USA) were Hinezolid - ! =012~ 100.0/-—100.070. Hinezolid - ! ! =012-2 100.07- 100.0/0.0 « These data suggest a potentially important clinical role for
Erythromycin 22 mg/L 344 0.12 0.25 <0.008-0.5 used. All strains were tested in cation-adjusted Mueller-Hinton (MH) USVZT'CTY;VC'?SOZ) ! =t 1000/- 1000700 ; V"f‘rfﬁ_omyc'n e (o4 /L)l (109) . =11 100.07- 1000700 ceftaroline in the treatment of infections caused by S.

i = H thili Isolates enicilin honsusceptpie (24 m . . . . -

Levofloxacin 24 mg/L 11 0.06 0.25 =0.008-0.25 broth Supplemented with 2-5% Iysed horse blood. Susceptlblllty . . P 9 pneumor"ae’ |nc|ud|ng those strains resistant to B_lactams
TMP/SMX 24 mg/L 218 0.12 0.25 <0.008-0.5 percentage rates were based on the CLSI M100-S20 and EUCAST Ceftaroline 0.015 0.25 <0.008 - 0.5 -/ - -/ - Ceftaroline 0.25 0.25 0.06 - 0.5 -/ - -/- d h I d .. b |
Tetracycline 28 mg/L 242 0.12 025 =000 (2010) breakpoints. Concurrent testing of ATCC quality control (QC) Penicillin® <003 4 <003->4  821/16 /- Penicillin® 4 4 4->4 0.0/83 -1- and other commonly used antimicrobials

, o , _ _ _ strain SPN ATCC 49619 was performed, with all QC results within Penicillind <0.03 4 <0.03->4 56.4/23.3 56.4/17.9 Penicillind 4 4 4—>4 0.0/100.0 0.0/100.0
CO”?":S'O”? Antlmrllprﬁlplilt.regts;ance 'd” fSPN and I\t/'IDR-SE'NI CO?;',”““*;SQO established ranges. Ceftriaxone <025 2 <0.25-8 86.1/2.4  75.7/2.4 Ceftriaxone 2 4 <025-8  266/11.0 0.9/11.0
escalate each year, highlighting the need for new antimicrobials. This study . .
demonstrated the potent in vitro activity of ceftaroline against recent (2009) SPN Cefepime _ =0.12 2 =0.12-4 85.1/1.2 85.1/1.2 Cefepime _ 2 2 1-4 18:3/5.5 18:3/5.5 Refe r e n C eS
isolates, regardless of MDR status, resistance phenotype, or geographic location R I t Erythromycin <0.25 >2 <0.25->2 55.4/44.4 55.4/44.4 Erythromycin >2 >2 <0.25->2 7.3192.7 7.3/92.7
(Europe or USA). These data suggest a potentially important clinical role for eS U S Clindamycin <0.25 >2 <0.25->2 75.6/24.0 76.0/24.0 Clindamycin >2 >2 <0.25->2 16.5/82.6  17.4/82.6 1. Clinical and Laboratory Standards Institute. (2009). MO7-A8, Methods for
ceftaroline in the treatment of infections caused by SPN, including those strains Levofloxacin 1 1 <0.5 - >4 98.8/1.2 98.8/1.2 Levofloxacin 1 1 1->4 98.2/1.8  98.2/1.8 dilution antimicrobial susceptibility tests for bacteria that grow aerobically;
resistant to commonly used antibiotics. » Ceftaroline was very active against all isolates with an MIC range of TMP/SMX <0.5 >2 <0.5->2 61.6/30.5 65.3/30.5 TMP/SMX >2 >2 <0.5->2 1.8/96.3  2.8/96.3 approved standard - eighth edition. Wayne, PA. CLSI.

=0.008-0.5 mg/L, and MICy, and MICg, of <0.008 and 0.12 mg/L, Linezolid 1 1 <0.12-2 100.0/-  100.0/0.0 Linezolid 0.5 1 05-1 100.0/-  100.0/0.0 2 Ct““'g"’“ j‘”? Labct?_ra_torybst?ndardstl_r;gﬂtutte.t(_201%tlr\]/l_1(;0-82(t)_, Pelrformance
respectively (Table 1). Activity was slightly lower against isolates Vancomycin 1 <1-1 1000/-  100.0/0.0 Vancomycin <1 <1 <1 1000/-  100.0/0.0 zuan I:rrn:nto rv32 |rr:n ;ch'%fglscep DIy testing, nformationa
. from the USA (MICy,, 0.25 mg/L) when compared with Europe - - . . . ppiement. vvayne, Fa. ' : . :
I n t r O d u Ct I O n 90 . . European isolates (485) a. Criteria as published by the CLSI [2010] and EUCAST [2010], for staphylococci only. B-lactam susceptibility 3. GeY, Biek D, Talbot GH and Sahm DF (2008). In vitro profiling of ceftaroline
EMItC‘aO’ '(I?]l;IZ rgg/ L). Ceftaroline had the greatest activity of all agents Ceftaroline <0.008 012  <0.008-0.25 /- e . N resknaint o beon ccablishad by GLS! of EUCAST against a collection of recent bacterial clinical isolates from across the
_ _ _ este ( able ) Penicillinc <0.03 2 <0.03-8 96.1/0.2 -/ - c. Criteria as published by the CLSI [2010] for 'Penicillin parenteral (non-meningitis)' (Susceptible <2 mg/L) United States. Antimicrob. Agents Chemother. 52:3398-3407.
- - - d. iteri blished by th for' icilli I icilli ' ible <0. / i i i

Ceftaroline fos_amll (formerly PPI-0903 and TAK 599).'8 anN- « MDR-SPN prevalence was higher in the USA (21.5%, 108/502 Penicillind <0.03 2 <0.03-8 720/153  72.0/39 o Tvbiow EuTrilr?neetho;i%?sgltﬁ;[ngﬁ?gx;;olla: rietin (oral peniclin ¥ (Susceptble <0.06 moth 4. Jenkins SG, Farrell DJ (2009). Increase in pneumococcus macrolide
phosphonoamino water-soluble prodrug cephalosporin possessing isolates) than in E 14.9% 69/485 isolat A ceftaroli Cofr 0.5 . <0954 028/04 82904 resistance, United States. Emerg Infect Dis. 15:1260-4.

xtended- trum antimicrobial activity. Its bioactive form, ceftarolin isolates) than in Europe (14.2%, isolates). A ce 6_“0 ine etiriaxone e e T R 5. Sader HS, Fritsche TR, Kaniga K, Ge Y and Jones RN (2005). Antimicrobial
extended-spectrum a crobia’ activity. Tis bioactive form, cettarolin, MIC4, of 0.25 mg/L was observed for the 177 MDR-SPN isolates Cefepime <0.12 1 <0.12-4 92.8/0.4  92.8/0.4 i i
is released in vivo upon hydrolysis of the phosphonate group. 90 1 M J - hp . w025 o 09552 7anlo54  7ao) 254 activity and STO?CF;“m °|f| PP."OQ(??"I\./' (T'?1825)’ a:"?’e'. Ceﬁhi\losr’o””’ tested
Ceftaroline has bactericidal activity against Gram-positive pathogens » Resistance rates were generally higher in the USA compared with r,yt romy?'n ; ' g ; o ' ' ' ' ?:%ae'rr;sgtzgoiggg&?gﬁgt'on of clinical strains. Antimicrob. Agents
as well as many Gram-negative bacilli. As a result of its high affinity Europe (Table 2): penicillin (23.3% vs 15.3%, respectively), Clindamycin 025 >2 =025->2  Bl4/17.9 8217179 e |
for penicillin-binding proteins (PBPS) 1a, 2a, 2b, and 2x, ceftaroline erythromycin (44.4% vs 25.4%), clindamycin (24.0% vs 17.9%), Levofloxacin ! ! =0.5->4 990704 99.0/1.0
demonstrates potent in vitro activity against methicillin-resistant TMP/SMX (30.5% vs 13.4%), levofloxacin (1.2% vs 0.4%). Al TMP/SMX 05 =2 s0.5->2 787/134  84.7/13.4 Acknowledgment
Staphylococcus aureus (MRSA) and multidrug-resistant Streptococcus isolates were susceptible to both linezolid (MIC range, <1 mg/L to 2 Hinezolid 1 1 ilz=2 100y J00IELE Supported by Forest Laboratories, Inc.
pneumoniae (MDR-SPN). mg/L) and vancomycin (MIC range, <1 mg/L) Vancomycin S S =51 100.0/-  100.0/0.0
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