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Antimicrobial Activity of the New Cephalosporin Ceftaroline Tested Against Bacterial Isolates From

Surgical Skin and Skin Structure Infections in USA Medical Centers (2008-2011)
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AbStraCt |ntrOdUCtiOn RESUItS Table 1. Frequency of Occurrence of Ceftaroline MIC Values for Bacterial Strains Collected from Surgical CO”C'USiOnS
Infections in USA Medical Centers
Background: Ceftaroline, the active form of Ceftaroline, the active form of the prodrug ceftaroline fosamil, is a e S. aureus was the most frequently recovered pathogen Number of isolates (cumulative %) inhibited at ceftaroline MIC (ug/mL) of: « Ceftaroline demonstrated high in vitro activity against
ceftaroline fosamil, is a cephalosporin with in vitro broad-SpeC_trum CgphaIOSpqr_ln thathhas In Vl_tfolbg-_Cte”Clda! 5_l|(|3_t|V|ty (731 strains; 46.7% of total), and 52.4% of those strains ;)rganism gm;.l;ested) <0.015 0.03 2(2602) 52523) 28&‘212 . 224(2.756 . 165(:8 - 8(150 . 4 the most common pathogens isolated from surgical
.. . sy - - 1 il . aureus . . . . . . 5 5 g 0
activity against many common Gram-positive and - age_unst reSISt?]ntl ram-positive pathogens, m(;: uding m?t crin : were resistant to oxacillin (N.IRSA)' The ne.Xt most Common MSSA (348) 2(0.6) 51(15.2) 278(95.1) 17(100.0) - - SSSI in USA medical centers (2008 — 2011), including
negative bacteria, including methicillin-resistant (R) gesstant Staphy ocrcl)ccus au(;e?s ('\l/!RS'fA‘)’ an_l commonty OCdCEmnhg pathogens were 3-haemolytic streptococci (14.8%), E. coli | JRsA (353 . N . oo - 3(0.8) 207(54.8) 165(97.9) 8(100.0) Gram-positive pathogens (particularly MRSA) and
& . = 1 . -naemo ytIC streptococm . . . - - - - . )
S. aureus (MRSA), multidrug-R streptococci, and ram-negative pathogens. Leftaroline fosamil was approved by the (9.0%), and Klebsiella spp. (5.4%; Table 1) Group A (72) 71(98.6) 1(100.0) : non-ESBL-producing Enterobacteriaceae
: . United States Food and Drug Administration (USA-FDA) in 2010 for Group B (119) 96(30.7) 23(100.0) )
commonly isolated (non-ESBL-producing) : : : : : - : : o ' :
_ the treatment of adult patients with acute bacterial skin and skin  Methicillin-susceptible S. aureus (MSSA) isolates had Others (40) 25(62.5) 12(92.5) 3(100.0) : : : ' « Ceftaroline activity against staphvlococci that caused
Enterobacteriaceae. infect g . ired b il . _ _ CoNS (80) 1(1.3) 0(1.3) 17(22.5) 11(36.3) 30(73.8) 17(95.0) 4(100.0) y ag pny
structure Infections and community-acquired bacterial pneumonia. slightly lower ceftaroline MIC values (MICg,q4, 0.25/0.25 Viridans group streptococci (55) 20(36.4) 25(81.8) 6(92.7) 2(96.4) 0(96.4) 2(100.0) , - - surgical SSSI was similar to that of vancomycin
_ o _ : : E. faecalis (82) - - - - - - 21(25.6) 42(76.8) 14(93.9) _ _ : i
Hypothesis: To assess the activity of ceftaroline S aureus is considered the most im - ug/mL) compared with MRSA isolates (MIC5q5, 0.5/1 Enterobacteriaceae (385) 1(0.3) 21(5.7) 101(32.0) 95(56.6) 67(74.0) 29(81.6) 20(86.8) 9(89.1) 4(90.1) daptomycin, and linezolid; streptococcal activity was
: portant pathogen associated : - : . I
and comparato t inst path isolated - - - - fo ot - ng/mL; Tables 1 and 2). Against MSSA, ceftaroline was 16- Sl : 268 Seaty) e 1(809) 5(84.4) 4(87.2) 2(88.7) 2(90.0) most similar to that of penicillin and ceftriaxone
P ragents against patnogens isolate with surgical skin and skin structure infections (SSSI). Ceftaroline : Klebsiella spp. (85) 1(1.2) 3(4.7) 21(29.4) 26(60.0) 20(83.5) 4(88.2) 1(89.4) 2(91.8) 1(92.9) P
: : : : : fold more potent than ceftriaxone (MIC 4/4 ug/mL) and
from surgical skin and skin structure infections has demonstrated excellent in vitro activity against S. aureus as well . . 50/90> Enterobacter spp. (56) : 1(1.8) 5(10.7) 1435.7) 18(67.9) 7(80.4) 2(83.9) 0(83.9) 1(85.7) . . . .
. . ] . the h|ghest Ceftarohne MIC Value was Only 05 “g/mL The MSSA = methicillin-susceptible S. aureus; MRSA = methicillin-resistant S. aureus; CoNS = coagulase-negative staphylococci ) CEftal’O“ne demonstra’ted good IN V|t|‘0 aCt|V|ty aga|nst
(SSSI). as against p-haemolytic streptococci, coagulase-negative . . : _ | _
staphylococci (CoNS), and viridans group streptococci, which are highest ceftaroline MIC resuit observed among MRSA bacterial species frequently associated with
R o _ _ : 1S), _ | CCl, : . 0/ ioliil < _ _ : .. : : : _ : _
Methods: Clinically significant strains (1/patient) occasionally associated with surgical SSSI. Ceftaroline provides stralms was 2 pg/mL (97.9% inhibited at <1 pyg/mL; Table 2. A_ntlmlcroblal Act!wty of Ceftarollne_ and _Comparator Agents Tested Against Organisms Collected contemporary surgical SSSIs in USA hospitals.
were consecutively collected from 64 medical additional in vitro activity against commonly isolated Table 1) from Surgical Skin and Skin Structure Infections in USA Medical Centers (2008-2011)
' ' - ' Enterobacteriaceae species, excluding those that produce : : : i . MIC (ug/mL) i . MIC (g/mL) i . MIC (ug/mL
st fo susceptiy (&) by reference CLSI extended-spectrum Blactamase (ESBL), tably doreprossed Ampc, | ° 11'e Mostactive agents tested against MRSA isolates
P y y ’ ’ were: ceftaroline (MIC , 0.5/1 yg/mL; 97.9% susceptible Staphylococcus aureus (731) Group B (S. agalactiae; 119) Enterobacteriaceae (385)
. . . . b h as KPC 50/90 Mg p
broth microdilution methods against ceftaroline Or carbapenemases such as : - - : 0 - Ceftaroline® 05 1  006-2  989/- Ceftaroline® <0.015 0.03 <0.015-0.03 100.0/- Ceftarolinec 012 4 <0.008->16 81.6/13.2
T 1 e e [ P [S]), linezolid (MICsg0, 1/2 pg/mL; 100% S)’ vancomycin Oxacillin >2  >2 <025->2 47.6/52.4 Penicillin <0.06 <0.06 <0.06—0.12 100.0/- Ceftriaxone <025 1  <025->8 90.1/9.1
eatment of eal 5SS y As part of the Assessing Worldwide Antimicrobial Resistance (MICgp,90, 1/1 pg/mL; 100% S), daptomycin (MICcq40, Cefuroxime 2 >16 =<012->16 47.6/524 Ceftriaxone <025 025 <025-025 100.0/- Ceftazidime 1 <1 <1->16 922/7.0 1. gllini_cal and L_aboggtlory Stanqtz;l_rl_ds Institl:te E)2012)_. Mﬁ)?-AQ. Methog_s fcl)lr
reatmen rgi _ : : : . - : Ceftriaxonec > >8  05->8 46.6/52.4 Clindamyci <025 >2 <025->2 63.9/353 Ampicillin/sulbact 8 >16 <2->16 57.7/22.9 t t tibility test teria that :
SEUTIENL T SR Evaluation (AWARE) Program, a global ceftaroline surveillance 0.25/0.5 pg/mL; 100% S), and tigecycline (MICxgqq0, Cl?nc;jrf;r::?n <025 >2 <025->2 80.8/19.2 Lelco;;zﬁir; 1 1 <05->4 99.2/0.8 Pirgg(;lcillnlinslltjaz?)(;):::am 2 8  <05->64 935/4.2 a:Ol;)rlg\r/]e?jnsltr;]:lcolrgr(;?nisr?tic:gitliolr:.yW(:/r?eolgA?((::Eg? O EEEREEY
O P G VIR S S study, we evaluated the spectrum of antimicrobial activity of 0.12/0.25 ug/mL; 100% S). In contrast, the highest Levofioxacin 05 >4  <05->4 6L0/378  Linezolid 11 05-1  1000/- Meropenem 02 SiE P8 CABIBE 2. Clinical and Laboratory Standards Institute (2012). M100-S22.
- 4, . . » : ceftaroline and Several comparator agents When tested against resistance rates were Observed for |€VOf|OX3.CIn (648%) Ll.nezolld. 1 2 05-4 100.0/0.0 Tlgecycllng <0.03 0.06 <=0.03-0.12 100.0/- Levoflox.a.cm <0.5 >4 <0.5->4 84.4/15.1 Performance standards for antimicrobial susceptibility testing: 29nd
was very active agalnst oxacillin-S S. aureus - _ _ ) ) i i Tigecyclined 0.12 025 =<0.03-0.5 100.0/- Daptomycin 025 025 0.12-05 100.0/ - Gentamicin <2 <2 <2->8 91.2/8.1 informational supblement. Wavne. PA: CLSI
' clinical isolates recovered from surgical SSSI in medical centers and clindamycin (30.5%; Table 2) Daptomycin 025 05 <006—-1  100.0/- Vancomycin 05 05  025-1  100.0/- Tigecyclined 025 1  006->4 97.9/03 . PP . vayne, FA. -
(MSSA; M|C90, 0.25 ug/mL) and MRSA (52.4%; thI‘OUQhOUt the USA Vancomycin 1 1 05-2 100.0/0.0 Other (40)e Escherichia coli (141) 3. E”e TI\/I,LJI’.(,: ITtOVf\’:IDEI’AE(':I'l;]burgDzB(,Zgi‘!Lt;ong,UFSnidfnd gD’ l_‘eed‘]’
- - ' : . : MSSA (348) Ceftarolineb <0.015 0.03 <0.015-0.06 N E Ceftarolineb 012 4 0.03->16 84.4/12.8 orens L, Critchiey IA, Thye - . ATanaomized,
MICqo, 1 pg/mL). Against MSSA, ceftaroline was « Ceftaroline demonstrated excellent activity against the {3 Ceftaroline® 025 025 0.06-05  100.0/- Ceftriaxonec <0.25 <0.25 <0.25-05  100.0/- Ceftriaxonec <025 <025 <025->8 91.5/85 double-blinded, multicentre, Phase Ill trial of the efficacy and safety of
16-fold more potent than ceftriaxone and the M th d haemolytic streptococci (MIC,,, 0.03 png/mL) and the Cefuroxime 1 2 <012->16 99.5/05 Penicillin <0.06 <0.06 <0.06—0.12 100.0/- Ceftazidime <1 =1 s1->16  922/71 ceftaroline fosamil versus ceftriaxone in community-acquired pneumonia.
) i : . Ceftriaxone® 4 4 0.5-16 97.7/0.3 Clindamycin <0.25 <025 <025->2 925/75 Ampicillin/sulbactam 4 >16 <2->16 57.4/22.0 J Antimicrob Chemother 66 Suppl 3: iii19-iii32.
hlgheSt ceftaroline MIC was Only 0.5 Hg/mL 97.9% e O S hlgheSt ceftaroline MIC was Only 0.03 “g/mL among Clindamycin <0.25 <025 =<0.25->2 93.4/6.6 Levofloxacin <0.5 1 <0.5-2 100.0/0.0 Piperacillin/tazobactam 2 16 <0.5->64 91.5/5.7 4. Jones RN, Farrell DJ, Mendes RE, Sader HS (2011). Comparative
and 100.0% of MRSA were inhibited at <1 and <2 A total of 1564 clinicallv signif . ivel lected Groups A (S. pyogenes; M|C50/90’ <0.015/<0.015 pg/mL) Levofloxacin <0.5 1 <0.5->4  90.8/8.0 Linezolid 1 1 0.25-1 100.0/ - Meropenem <0.12 <0.12 <0.12 100.0/0.0 ceftaroline activity tested against pathogens associated with community-
. i i - i ined <0. . <0.03 - 0. .0/- i <0. <0.5 - . . ; F. ; ; ;
Mg/mL of ceftaroline, respectively. B-haemolytic ottt Of » cinically signiricant, CONSECULVELy collected, _ and B (S. agalactiae; MICy,9y, <0.015/0.03 pg/mL) #'inzotﬂned 0112 0225 <0%’§_§25 1(1)86%?;0 g'ge;yrgl";?n <8 82 ggg <000036 _00152 1888;_ (Lsee‘ﬁzxifr'l” 225 :g 325_ ;34 ggg;igg acquired pneumonia: Results from an international surveillance study. J
. taroll nonduplicate isolates from hospitalized patients with surgical SSSI in streptococei. All comparators exhibited complete activit Dgptoymycin 026 oo <0061 10007 Vascomicin 05 1. o1 1000/ ol 012 005  006-05 1000700 Antimicrob Chemother 66 Suppl 3: iii69-iii80.
streptococci (BHS) were very S to ceftaroline and 2008-2011 luated in this studv. Th 64 participati P ' P P y . ' A ' ' ' ' o ; ' ' BN e 5. Jones RN, Mendes RE, Sader HS (2010). Ceftaroline activity against
_ ) were evaluated In tnis stuay. ere were participating 100.0% S inst B-h Ivti t t . tf Vancomycin 1 1 05-2 100.0/0.0 CoNS (80) Klebsiella spp. (85) _ ; i _ _ ; )
the highest ceftaroline MIC was only 0.03 ug/mL medical centers that contributed isolates for testing and analysis. (100.0% S) against B-haemolytic streptococci, except for MRSA (383) Ceftarolineb 025 05  0015-1 - Ceftarolineb 012 2  <0.008—>16 88.2/10.6 pathogens associated with complicated skin and skin structure infections:
among Groups A and B BHS. Ceftaroline was also clindamycin (77.5% S) and levofloxacin (99.1% S; Tables 1 Ceftaroline® 05 1 0.25-2 97.9/- Oxacillin 1 >2 <025->2 313/688 Ceftriaxones <025 <025 <0.25->8 90.6/9.4 Results from an international surveillance study. J Antimicrob Chemother
_ _ _ _ _ o _ o d 2 Cefuroxime 16  >16 2->16  0.0/100.0 Cefuroxime 2 >16 <0.5->16 31.3/68.8 Ceftazidime <1 <1 1->16  92.9/7.1 65 Suppl 4: iv17-iv31,
active against CoNS (MICgy,, 0.5 pg/mL), including Broth microdilution methods conducted according to the Clinical and and 2) Ceftriaxonee >8  >8 1->8  00/100.0 Ceftriaxonec 8 >  05->8 313/688  Ampicilin/sulbactam 8 >16 <2->16 77.6/12.9 Laudano JB (2011). Ceftaroline fosamil: A new broad-spectrum
. ) = p . t_ ) g | t_b_l_t f (ft |) dp t_ _ b | Ceftarollne aCtIVIty agalnst CONS (M|C50/90, 025/05 L.evoflo_xacm 4 >4 <0.5->4 33.9/64.8 L.evoflo.xacm <0.5 >4 <0.5->4 60.0/36.3 Meropenem <0.12 <0.12 <0.12->8 97.6/2.4 Low DE, File TM Jr, Eckburg PB, Talbot GH, Friedland HD, Lee J, Llorens
ceftriaxone against viridans group streptococci. antumicrobial susceptbllity of Ceftaroline and numerous antimicronla . Linezolid 1 2 05-4  100.0/0.0 Linezolid 05 1 0.25-2  100.0/0.0 Levofloxacin <05 <05 <05->4 96.5/35 L, Critchley IA, Thye DA (2011). FOCUS 2: a randomized, double-blinded
: : . . agents currently available for treatment of surgical SSSI. Validated Hg/mL) was slightly greater (two-fold) than that observed Tigecyclined 012 025 <0.03-05 100.0/- Tigecyclined 012 025 <0.03-05  -/- Gentamicin 2 2 2->8  965/12 ' ! . e ' 2 .
High R rates to levofloxacin and clindamycin were _ =9l against S. aureus (MIC 0.5/1 pg/mL: Tables 1 and 2) i 026 o5 o011 10001 Daptomycin 02t oo oir-1. 1000 e 025 05 0121 1000700 multicentre, Phase Il trial of the efficacy and safety of ceftaroline fosamil
observed among MRSA and CoNS. Ceftaroline MIC panels were manufactured by ThermoFisher Scientific (formerly gainst . HS s0/90, ©-9/ T HGIML, _ : A PR 05-2  1000/00  vancomyein PR 05-2  100.0/0.0 Enterobacter spp. (56) ' ' ' c versus ceftriaxone in community-acquired pneumonia. J Antimicrob
- ) ' TREK Diagnostics; Cleveland, Ohio, USA). Staphylococci, Oxacillin (methicillin) resistance was observed in 68.8% of B-haemolytic streptococcie (231) Viridans group streptococci (55)" Ceftaroline® 025 >16 003->16 80.4/16.1 Chemother 66 Suppl 3: iii33-iii44.
activity against the most common Enterococcus faecalis, and Gram-negative strains were tested in CoNS strains (Table 2) Ceftaroline® <0.015 0.03 <0.015-0.06  -/- Ceftaroline® 003 006 <0.008—05  -/- Ceftriaxones <025 >8 <025->8 83.9/16.1 8. Teflaro Package Insert (2010). Available at _
Enterobacteriaceae (MIC 0.12/4 pg/mL) was _ _ P _ Ceftriaxonec <0.25 <0.25 =<0.25-0.5 100.0/- Penicillin <0.06 0.25 <0.06->4 87.3/18 Ceftazidime <1 >16 <1->16 857/125 http://www.frx.com/pi/Teflaro_pi.pdf. Accessed April 14, 2011.
o _ SRl cation-adjusted Mueller-Hinton (CA-MH) broth and streptococci were _ _ _ . Penicillin <0.06 <0.06 <0.06-0.12 100.0/- Ceftriaxonee <025 05 <025-4 96.4/3.6 Ampicillin/sulbactam 16 >16  4->16  41.1/32.1 9. Wilcox MH, Corey GR, Talbot GH (2010). CANVAS 2: The second Phase
lar to ceft d ceftazidime. ESBL . Ceftarol | d e o )
Similar 10 certriaxone and certazidime. tested in CA-MH broth Supplemented with 2.5-5% Iysed horse blood efrtaroline was also active agaInSt viriaans group Clindamycin <0.25 >2 <0.25->2 775/221 Clindamycin <0.25 >2 <0.25->2 87.3/10.9 Piperacillin/tazobactam 2 32 1->64 87.5/5.4 l1l, randomized double-blind study evaluating ceftaroline fosamil for the
; 0 : . . . i ) ] Levofloxacin <0.5 1 <0.5->4 99.1/0.9 Levofloxacin 1 2 <0.5->4 92.7/7.3 Meropenem <0.12 <0.12 <0.12-0.25 100.0/0.0 treatment of patients with complicated skin and skin structure infections. J
SNEMETREs WETR SlosErEs [ B.5%0 @ . coll elie according to the CLSI guidelines (M07-A9, 2012). streptococci (MICsgg0, 0.03/0.06 pg/ml.), and m_OdeStIy Linezolid 1 1 025-1  100.0/- Linezolid 1 1 025-2  100.0/- Levofloxacin <05 <05 <05-1  100.0/0.0 - b e p__
9.5% of Klebsiella spp., and all cephalosporins elevated MIC values were observed for ceftaroline Tigecyclined <0.03 0.06 <0.03-0.12 100.0/- Tigecyclined <0.03 0.06 <0.03-0.12 100.0/- Gentamicin <2 < <2 100.0/0.0 Antimicrob Chemother 65: Iv53-v65.
. - - - : : P Daptomycin 012 025 <0.06-05 100.0/- Daptomycin 025 1 <0.06-4  98.2/- Tigecyclined 025 05  012-2  100.0/0.0
tested showed limited activity against these Concurrent quall_t)_/ control (QC) testing was performed to assure (MIC50,90, 2/4 ug/mL)_ _agalnst E faecalis isolates compared o ce e Tt loooer. Vancomyein oe 1 Son | ———————————————repr— Ack led t
strains. proper test conditions and procedures. QC strains included: S. with other Gram-positive species tested (Tables 1 and 2) Group A (S. pyogenes; 72) Enterococcus faccalis (82 b USAFDA reakponis wereappled when avliale [Tl product nsert, 0101 cknowiedgmen
aureus ATCC 29213, E. faecalis ATCC 29212, Escherichia coli _ o _ Ceftaroline® 0.015 =0.015 <0.015-0.03  98.6/- Ceftaroline® 2 4 1-8 -l o, Inchudes: Srptbcotcus dysgaiactas (4 i), Grou ¢ Strepocostus (13 srains), Group This study was supported by Forest Laboratories, Inc. Forest
5 5 oL o o o . ° C f I h Penicillin <0.06 0.06 <0.06 - 0.06 100.0/ - Amp|C|”|n <1 2 1-2 100.0/0.0 F Streptococcus (7 strains), and Group G Streptococcus (14 strains). 1 1 1 1 1
Conclusions: Ceftaroline exhibited potent activity ATCC 25922, Pseudomonas aeruginosa ATCC 27853, and eftaroline activity against the most common S — L0957 G2 S095—62n A0 L evofloxacin L >4 <05_>4 79.3/20.7 * Inclues Steptococcus anginosus (2 srains), S. consteltus (8 strains), S. equinus (1 Laboratories, Inc. was involved in the study design and in the
against Gram-positive, including MRSA, and many Streptococcus pneumoniae ATCC 49619. Susceptibility percentages Enterobacteriaceae (MICgyq0, 0.12/4 ug/mL) was similar to Clindamycin <025 <025 <025->2 917/83  Linezolid 12 0.5-2  100.0/0.0 I‘?:i:t"tbd‘ltéb)Esu?ttt‘i;tcf)(zsgzu'nﬁ“)c) f p(“g): tm: d_ecnsllon to pr_esehnt thes,le r_esultlsl. Forest L(?l_)oratones,_ Inc. 1:hgld no
_ : _ ’ o CUNT - i Levofloxacin <05 1 <05->4 98.6/1.4 Tigecyclined 0.06 025 <0.03-0.25 100.0/- O e e o aorocenes (6 stainey E. cloacae (50 srainey E<cherehia col (141 Involvement In the analysis, collection, and interpretation or data.
Eﬂt@fOb&Cterlaceae Cefta.r()“ne appearS tO be an and Valldatlon Of QC reSUltS Were based On the CLSI gL“deIIneS that Of geftrlaxdone8ag(()j Cefﬂé.Zldllrne. dEngI(:/pth?t%pesll Linezolid 1 1 0.25-1 100.0/ - Daptomycin 1 1 0.25-2 100.0/ - %ra:ns),)l;—llifr:ia atljvg_itg;trtair?), I)<I('33b(§|teltlaoxjtoE:?(I?i.ostl;al(r?so))%:pn%uEmonr:ée {;3 st)rlau(nls‘;:L
. . . _ a q _ _ . _ organe gmorgan_n s_rams, I’(') egs mll'a'IIS srqms, . vuigaris sralnsz . . . . . . .
optimal agent for the treatment of patients with (M100 822) and_susceptlblllty breakpoints were l_Jsed to c_letermln_e were observed in 8.5% of E. coli and 9.5% of Klebsiella. [T)Igr?tf)y;;r;?: zggg zggg zggg_ggg 1888; Vancomycin 1 2 05->16 97.6/24 Provenia etge (1 s, Seaia ueaien (1) . marcesens 2 sans). and Scientific Therapeutics Information, Inc. provided editorial
surgical SSSI in USA hospitals. susceptlb|||_ty/reS|stanc_e_percentages. USA-FDA !nterpretlve criteria spp., and all cephalosporins tested showed limited activity Ve 0os 05 0251 10007 . ndudes: bl oxytoca 5 sans). . preumonia 53 sians) and unspeciaed coordination, which was funded by Forest Research Institute, Inc.
fOI‘ CeftarO“ne SUSCGpthI“ty were used When avallable aga|nst these Stra|ns (Table 2) i.  Includes: Enterobacter aerogenes (6 strains) and E. cloacae (50 strains).
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