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A b St r aCt I n t r O d u Ctl O n ReS u ItS ;a}:t;L(atii.nAtr;t;rg.icrobial susceptibility rates for CA-MRSA and HA-MRSA stratified by CO n C | u S | O n S

Antimicrobial agent/ % Susceptible [CLSI criteria]

Background: The terms community-acquired methicillin-resistant Staphylococcus aureus (CA-MRSA) and « Among 8,437 MRSA strains collected, 7,116 were categorized as CA-MRSA organisme BS| Preumonia SsS| Others Al . Ceftaroline exhibited potent in vitro activity against CA-
MRSA has been increasingly identified as a cause of hf)SpItBJ-B.CC]UII‘Gd I\/!RSA (HA.-MRSA) have been used to _caII a_tttent.lon both t(? t_he genotypic and 1,321 were categorized as HA-MRSA. Cecf:tzt:\)/lliggA oo o1 0a o 030 and HA-MRSA isolates (MIC4,, 1 pg/mL) independent of
community-onset infections. Although the initial differences of certain MRSA isolates as well as to the epidemiological and clinical features of HAMRSA 019 o5 2 o5 & 503 043 infection type.
community-acquired (CA)-MRSA strains were more the infections that they cause. These definitions are based on various factors, including (i) the . CA-MRSA isolates were most frequently collected from patients with skin Clindamycin -
susceptible (S) to antimicrobial agents compared to setting in which the MRSA infection begins, (ii) current or prior patient exposure to health care _ _ _ . CA-MRSA 68.6 57.9 82.5 68.6 76.6 « Susceptibility rates for some comparator agents,
" : - - settings, (iii) genetic characteristics and antimicrobial susceptibility profiles of the causative and skin structure infections (SSSI; 68.4%), followed by pneumonia (13.7%) hromye oot > o o oL especially clindamycin and levofloxacin, were lower
traditional hospital-acquired (HA)-MRSA strains, CA-MRSA gs, 9 _ . ) P yPp _ , , _ o , SPUCET : ]
variants with multidrug resistance patterns have been MRSA isolate; and (iv) the clinical syndrome manifested by the patient. However, a simpler and bloodstream infections (BSI; 10.0%). In contrast, pneumonia was the CAMRSA 138 o 1.0 89 106 among HA-MRSA and varied according to the type of
) il q temporal definition is often used to designate CA-MRSA. By this criterion, all infections most common reported site of infection (49.0% of isolates) among HA- Levofloxacin ' ' ' ' ' infection.
increasingly reported. occurring among outpatients or among inpatients with a MRSA isolate obtained earlier than i 0 % CA-MRSA 26.0 18.4 40.9 30.2 35.5
g g ouip g Inp MRSA isolates, followed by SSSI (27.0%) and BSI (17.7%; Table 1). HAMRSA 188 lo8 a2 286 14

48 hours after hospitalization would be considered CA-MRSA.

| Tetracycli
Methods: . « Ceftaroline was active against 98.0% of CA-MRSA and 94.3% of HA-MRSA “CAtRSA oa8 o S S S

Among 8,437 MRSA strains collected through the Although the initial CA-MRSA strains were more susceptible to antimicrobial agents T o T , e RSA 94.8 96.4 9.3 S5 — R ef erences

ceftaroline (CPT) AWARE program (2012-2014), 7,116 and compared to HA-MRSA strains, variants of traditional CA-MRSA clones with multidrug (MICs0/00, T pg/mL for both) overall, with little variation among infection type

CA-MRSA 97.5 96.4 98.2 98.4 97.9
1,321 were reported as CA- and HA-MRSA, respectively. resistance (MDR) patterns have more recently been identified. Furthermore, CA-MRSA subsets (Tables 1 and 2). HA-MRSA 6.6 977 983 . 976 97.7 1. ChuaK, Laurent F, Coombs G, Grayson ML, Howden BP (2011).
Organisms were collected from 145 medical centers in the CloneS have inﬁltrated hOSpitaIS and are rapldly I‘eplaCing the traditional HA'MRSA CloneS. |n a. Abbreviations: BSI= bloodstream infections, SSSI= skin and skin structure infections and TMP/SMX = trimethoprim/sulfamethoxazole. Antimicrobial resistance: NOt community-associated methiCiIIin-

: : i ' ' ' ibili . ' istributi Imi - : ] . : resistant Staphylococcus aureus (CA-MRSA)! A clinician's guide to
United States and tested for S against CPT and summary, major changes in the e_plder.nl_o.logy a_nd_ SUS(_;ept'b'“ty pgtterns of S. aureus have Ceftaroline M_IC distributions were ?ISO very similar among CA-MRSA and Figure 1. Ceftaroline MIC distributions for CA- and HA-MRSA strains from USA communit I\/IIJRéA _its evolvin ar(ltimicrobial)resistance angl
comparators by the broth microdilution method. been observed in recent years. Since initial antimicrobial therapy is usually selected HA-MRSA, with MIC values only slightly lower among CA-MRSA (48.6% hospitals. SOITIELTY Ving o

empirically, results of large multicenter surveillance programs, such as the Assessing hihi < 0% inhibi < implications for therapy. Clin Infect Dis 52: 99-114.
) L ) ) . — : inhibited at <0.5 yg/mL) compared to HA-MRSA (38.6% inhibited at <0.5 60 55.7 2. Clinical and Laboratory Standards Institute (2015). M100-S25.
Results: Worldwide Antimicrobial Resistance Evaluation (AWARE) program, are valuable to guide ug/mL; Table 1 and Figure 1) Performance standards for antimicrobial susceptibility testing: 25th
. . . . . y . 50 . . .
CA-/HA-MRSA were isolated mainly from patients with skin appropriate selection of antimicrobial treatment. " informational supplement. Wayne, PA: CLSI.
: : : . _ _ _ _ _ T 4 3. Clinical and Laboratory Standards Institute (2015). MO7-A10.
and skin S.trUCture infections (SSS', 684/270%), Ceftaroline fosam”’ the prodrug of Ceftaro“ne’ IS a broad_spectrum parentera| Cepha]osponn ° Susceptlblllty rates were genel’ally lower among HA-MRSA Compared to CA- Lé’ - Methods for dilution arzltimicrobial SUSCGptibi(”ty te)sts for bacteria that
pneumonla (137/490%) and baCteremla (100/177%) Wh'Ch was approved by the Un'ted StateS (USA) FOOd and Drug AdmInIStratlon (FDA) fOf the MRSA StraInS, eSpeCIa"y fOI‘ CllndamyC|n (614 VS. 766%) and |eVOﬂOX8.C|n é 20 grow aer0b|ca”y, approved standard- tenth edition. Wayne’ PA:
Overall, S rates were generally lower among HA-MRSA treatment of acute bacterial skin and skin structure infections (ABSSSI), including those (21.4 vs. 35.5%; Table 2 and Figure 2). ) CLSI.
compared to CA-MRSA strains (Table), especially for caused by MRSA, and community-acquired bacterial pneumonia (CABP). In the present A e s e 4. David MZ, Daum RS (2010). Community-associated methicillin-
clindamycin (CLI; 61.4 vs. 76.6%) and levofloxacin (LEV; study, we evaluated the in vitro activity of ceftaroline and comparator agents tested against a . Susceptibility rates among isolates from pneumonia were lower compared to 0 '006' '012' Y o ) . : : ' resistant Staphylococcus aureus: epidemiology and clinical
0 i i 0 i ' - - ' ' . : : ' ' ' e b consequences of an emerging epidemic. Clin Microbiol Rev 23: 616-
21.4 vs. 35.5%). CPT was active against 98.0% of CA large collection of CA- and HA-MRSA from hospitals in the USA. isolates from SSSI and bacteremia (Table 2 and Figure 3). Ceftaroline MIC (ug/mL) ol
AR AN D005 O AR A gy, 1] [AEHTILE T [0t PR, S 5. EUCAST (2015). Breakpoint tables for interpretation of MICs and
overall, with little variation among infection type subsets. M et h 0 d S « CA- and HA-MRSA isolates exhibited high (>99.0%) susceptibility rates for Figure 2. Antimicrobial susceptibility rates of CA- and HA-MRSA from USA zone diameters. Version 5.0, January 2015. Available at:
Among SSSI and bacteremia isolates, S rates for CLI and daptomycin, linezolid, tigecycline and vancomycin: and were independent of hospitals. hitp://www.eucast.org/clinical_breakpoints/. Accessed January 2015.
LEV were lower among HA-MRSA compared to CA-MRSA. 0 .sm Collection: Bacterial isolat lected ¢ of the AWARE hich the infection t bset (dat t sh 6. Lodise TP, Low DE (2012). Ceftaroline fosamil in the treatment of
Further, S rates among isolates from pneumonia were rdanism L ORELlON. Bacterial ISOIAes WETe COIECett as part of the / program, Whic € infection type subset (data not shown). o B0 ous 953 960 979  97.7 community-acquired bacterial pneumonia and acute bacterial skin
enerallv lower compared to isolates from SSSI and was designed to establish the baseline and track post-approval activity of ceftaroline and and skin structure infections. Drugs 72: 1473-1493.
g . y Tet F: TET) and trimethonrim/ comparator agents in the USA. « Tetracycline (94.5-96.4% susceptible) and trimethoprim/sulfamethoxazole 80 7. Sader HS, Flamm RK, Streit J, Farrell DJ, Jones RN (2015).
al? erertr;]la. = rlaqflflge ( h'b't) ‘Zn ”Crln_e 2prlm - . Participant centers submit cIinipaI bacterial organisms (one per infectiqn episode) that are (96.4-98.4% susceptible) exhibited potent in vitro activity against CA- and % o Ceftarolin_e activity against bacteria! pathogens frequently isolated in
sulfamethoxazole (T/S) exhibited good in vitro activity consecutively collected according to a common protocol, which established the number of HA-MRSA f 1 infection tvbes: wh " . fibility rat : U.S. medical centers: results from five years of the AWARE
against CA- and HA-MRSA from all infection types. isolates for each bacterial species/genus, the target infection types and the period of time ) rom afl Infection types; whereas erythromycin susceptibility rates z o surveillance program. Antimicrob Agents Chemother 59: 2458-2461.
Erythromycin (ERY) S was generally low. the isolates should be collected. were generally low (7.7-13.8% susceptible; Table 2 and Figure 3). - 8. Sievert DM, R_icks P, Edwa_rds_ JR, Sch_neider A, Patel J, Srinivasan
«  For this investigation, a MRSA isolate obtained from an outpatient or earlier than 48 hours i ﬁéﬁgfknﬁnggig?i% E:I:d(lgg 183’)N:;'gr:?grgE;:lt_hrcei'ir:t;ifety
Conclusllo.n: o . | after hospitalization was _cor_13|d_ered CA-MRSA; whereas MRSA isolates obtained later Table 1. Summary of ceftaroline activity against CA- and HA-MRSA stratified by CPT cu SR Y TET TS pathogens: associated with healthcare-associated infections:
CPT exhibited potent in vitro activity against CA- and HA- ?ﬁn 48 hour_s after hospltﬁllzatlccl)p V\;%rfzcggif?red T25MR§|A | s site of infection (USA, 2012-2014). summary of data reported to the National Healthcare Safety
MRSA isolates independent of infection type. S rates were d ese organisms were collected In - rom medical centers in the US. . . _— . Network at the Centers for Disease Control and Prevention, 2009-
: . C : . - - No. of isol lative %) inhibited at ceftaroline MIC (ug/mL) of:  MIC (ug/mL - . - - o - ’
generally lower among HA-MRSA and varied according to Isolates identified at the participant medical centers were sent to the monitoring laboratory Ot;%ae”'(ir:’t':;f:;')"” - of isolates (cumulative %) inhibited at ceftarofine MI© {g/mL) © : (H9 mo) Figure 3. Antimicrobial susceptibility rates of CA-MRSA strains stratified by site of 2010. Infect Control Hosp Epidemiol 34: 1-14.
the type of infection. (JMI Laboratories, North Liberty, lowa, USA) for reference susceptibility testing. Species ' 006 912 9% 0 1 2 0% 90% infection. 9. TEFLARO® Package Insert (2015). Available at
identification was confirmed at the coordinator laboratory by MALDI-TOF using the Bruker CA-MRSA (7,116) 1(<0.1) 5(0.1) 91(1.4) 3350(48.4) 3526(98.0) 143(100.0) 1 1 100 http://www.teflaro.com/. Accessed August 2015.
Site of infection % Susceptible (CA-MRSA / HA-MRSA) Daltonics MALDI Biotyper (Billerica, Massachusetts, USA), where necessary. bloodstream infection (709) 1(0.1) 0(0.1) 11(1.7) 305(44.7) 356 (94.9) 36 (100.0) 1 1 90
no. (CA-HA-MRSA) cPT - ERYy = —_— — pneumonia (974) -- 1(0.1) 12(1.3) 406(43.0) 527(97.1) 28 (100.0) 1 1 jg Ackn OW|edg ment
Susceptibility Testing: Isolates were tested for susceptibility to ceftaroline and multiple SSSI2 (4,870) . 4(0.1) 62(1.4) 2393(50.5) 2346(98.7) 65(100.0) 0.5 1 ?';;’ 60 _ . _
All (7116/1321) 98.0/94.3 76.6/61.4 10.6/9.8 35.5/21.4 95.3/96.0 97.6/97.7 comparator agents by reference broth microdilution methods as described by Clinical and . g 50 The authors would like to thank all participants of the Assessing
Lab Standards Insti CLSI) MO7-A10. and ibility i : based Qlner Sies (e ” ” didb) A EnE) A7) e 00D 1 1 7 a0 Worldwide Antimicrobial Resistance Evaluation (AWARE) program for
e doiliehs BZEiEE LUURLY ATZAA BRERED ChbEE aboratory Standards Institute ( ) “ALY, and susceptibility interpretations were base HA-MRSA (1,321) - - 14(1.1) 496(38.6) 736(94.3) 75(100.0) 1 1 = 30 providing bacterial isolates.
_ on CLSI (M100-S25) and EUCAST (2015) breakpoint criteria. Validated MIC panels were o 2 _ -
Pneumonia (974/647) 97.1/95.2 57.9/55.7 7.7/9.3 18.4/19.8 94.5/96.4 96.4/97.7 manufactured by Thermo Fisher Scientific (Cleveland, Ohio, USA). Organisms were tested in bloodstream infection (234) - = 2(0.9) 79(34.6) 134(91.9) 19 (100.0) 1 1 o l II This stud_y was supported by Cerexa, Inc., an AII_ergaq affiliate. Forest
Bacteremia (709/234) 94.9/91.9 68.6/62.4 13.8/11.1 26.0/18.8 94.8/94.8 97.5/96.6 cation-adjusted Mueller-Hinton broth (Thermo Fisher Scientific). Ceftaroline and comparator pneumonia (647) - - 8(12 231(369) 377(95.2) 81(1000) 1 1 0 o Laboratories, LLC, an Allergan affiliate provided financial support for the
‘ tested simult | ing th bacterial i | d testi t SSSIa (356) 3 3 4(11) 148(427) 188(955) 16 (100.0) 1 1 CPT cul ERY LEV TET s analysis of the data and was involved in the design and decision to
Other (563/84) 97.5/89.3 68.6/67.9 8.9/13.1 30.2/28.6 95.0/94.0 98.4/97.6 agents were es. ed simu gneous y using the §ame acterial inocufum an _ _es Ing reagents. _ ' ' ' ' mBSI (709) ®Pneumonia (974) =SSSI (4,870) mOthers (563) present these results. Neither Cerexa, Inc. nor Forest Laboratories, LLC,
Concurrent teStIng Of qua“ty COntrOI (QC) strains assured proper test Condltlons' All QC Other sites (84) - - - 38 (45.2) 37 (89.3) 9 (100.0) 1 2 Abbreviations: CPT= ceftaroline; CLI= clindamycin; ERY= erythromycin; LEV= levofloxacin; TET= tetracycline; had any involvement in the COlleCtion, analySiS, and interpretation of data.
reSUItS were Wlthln CLS' pU bllShed ranges_ a. SSSI= skin and skin structure infections T/S= trimethoprim/sulfamethoxazole; BSI= bloodstream infections, and SSSI= skin and skin structure infections
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