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RESULTS

Background: Ceftobiprole demonstrates broad spectrum Ceftobi orole,ananti-MRSAcephalosporinwith TAIZLE 1. Ceftcl)bipcr!ofle In vitro activit;gagaic;\st 4§f82 aelrobicz%rgl;nér())c())s;tive TABLE 2. Ceftobiprole in vitro activity against 5587 aerobic gram-negative bacteria isolated from patients in Canadian hospitals in 2007-2008
i : g : L . acteria isolated from patients in Canadian hospitals in - pg/ml ug/ml
activity against both Gram-positive and Gram-negatl\{e broad-spectrum activity, has been approved in Canada for 2 (ug,mf)) Organism and phenotype  Antimicrobial % Organism and phenotype  Antimicrobial 2 ,
bacteria. The purpose of this study was to compare the in  the treatment of complicated skin and skin structure  |organism and phenotype ~ Antimicrobial % (no. of isolates) Agent MICsy _ MICy, MICRange Susceptible | |(no. of isolates) Agent MICs, MICs MIC Range Susceptible
vitro activity of ceftobiprole with that of cefepime against jnfections (cSSSI) and is pending approval by the United (no. of isolates) Agent MICs, MIC, MIC Range  Susceptible | |(E. coli Amoxicillin-clavulanate . . Ygmei A4 P. aeruginosa (1006) Cefepime ‘ 32  <0.25->128 72.4
- - Methicillin- tibl Cefazoll <0.5 1 <0.5-2 100 S0 2RI {0, Cefazolin E 8 <0.5->128 o9r.7 Ceftobiprole 4 16 0.25->128 NA
hospital pathogens obtained across Canada i i i S el etazolin = =0 . P -
: States FDAforcomplicated skinand skinstructure . _ Cefepime <1 <1 <1-32 99.8 .
, S. aureus (1,826) Cefepime 4 4 <1-8 100 Ceftriaxone 32 256  <0.25->256 23
Methods: From January 2007-December 2008, 12 sentinel infections and nosocomial pneumonia_ Ceftobiprole 0.25 0.5 0.12-2 100° Cefoxiti.n 4 8 <0.06->32 92.3CI CrEEnET 3 >392 0.12->32 NA
Canadian hospitals (10 centres - 2008) were asked to Ceftriaxone 4 4 1-8 100 ge::?b'pr°'e jggg fggg fgg:jzg 29851 Meropenem 0.5 8§  <0.06->64 88.8
. , . . . ertriaxone SU. SU. SU.Z20-> . . _—
submit pathogens (consecutive, one per patient/intection  Ceftobiprole medocaril is the water-soluble prodrug of epenem o o L1A0 o Ertapenem <006 <006  <0.06-1 100 . maltophilia (163 i A Sl
site) from bIOOd. (360)_, respiratory (200), urine (100), and  ceftobiprole, andis being jointly developed by Basilea  |methicillinresistant Cefazolin 128 >128 32->128 0 S =006 =006 =0.06:0.5 190 Cefepime 64 128  <0.25->128 NA
wound/lV (50) infections. 7881 and 5282 isolateswere pPharmaceuticaAGandJohnsonandJohnson S. aureus (657) Cefepime >256 >256 32->256 0 o iﬁi&?ﬁmﬁi?ﬁfﬁi: 2 146 31;5212 3;'3 Ceftobiprole 128 128  0.5->128 NA
. . TR . _ d . - = . )
Coll.ected for 2007 and 2008, respectlvgly. S-usgeptlblllty Pharmaceutical Research and Development L.L.C. [1]. Ceftobiprole 1 2 0.25-4 100 ESBL-positive (108) Cotarolin s o198 smedog ; Ceftriaxone 256 256  8->256 NA
testing was performed using CLSI broth microdilution. Ceftobiprole has an anti-Gram-positive spectrum that Ceftriaxone 7290 7290 7200 ° Cefepime 16 >128  <1->128 46.3 Srtapenem ~92 >3z 012232 NA
] : _ _ . . o . _ Ertapenem 3 >32 8->32 0 Cefoxitin 3 16 0.5.5128 82 4 Meropenem >64 >64  <0.06->64 NA
Results: MIC50s and MIC90s (ug/ml) are displayed below:  jncludes MRSA, while maintaining broad anti-gram-negative Meropenem 16 232 16-532 0 eefraivrole I A piveracilintazobactam 256 512 16-512 NA
- - Ceftobiprole Cefepime activity [1], and possessesresistance to hydrolysis by  [Methicillin-susceptible Cefazolin 1 4 <0.5-8 100 Ceftriaxone 256 >256  2->256 8.3 A. baumannif (40) Amoxicillin-clavulanate 8 =32 2->32 NA
Organism (# isolates) S. epidermidis (185 Cefepi 4 16 <1-8 100 i <
MICs50/MICqo |  MIC50/MICgy  certain beta-lactamases produced by gram-positive and  epiderHaiSISS) il =" Ertapenem 006 012  <0.06-0.25 100 SRS ) 5 s025=128 90
SPN-AIll (1182) < 0.06/ 0.06 <0.06/0.12 gram-negative pathogens Ceftobiprole 0-25 0.5 <0.06-2 NA Meropenem <0.06  <0.06 <0.06 100 Sl 1 1 0.12-128 NA
SPN_Pen| (1 03) S 006/ 012 S 006/ 025 . (E)etftrlaxone 085 : 300.1225-28 188 | Pipergc.ill.in-tazobactam 4 16 <1->512 90.7 (E)retftrlaxone 146 :132 42->>23526 3§A5
SPN-Pen (34) 0.25/0.5 0.5/1 Mre:sg:;nm 1 3 <6 06-4 100 lE(;s.g’:_eumort"’ae 743 ér:OXICII'llln-ClavuIanate ; 2 <00-55'>31228 Zg: Me?gsgr?;nm 0.5 2 <0 -06-32 97.5
MSSA (1826) < 1/<1 4/4 MATERIALS AND METHODS Methicillin-resistant Cefazolin 64 128 32128 0 nessive i cif:fn',r; <1 a4 <1128 100 Piperacilin-tazobactam. 4 32 <1512 82.5
MRSA (657) 1/2 128/%28 CANWARD Studv Desi S. epidermidis (28) Cefepime 64 128 32-128 0 Cefoxitin 4 8 1->128 93 M. catarrhalis (70) Amoxicillin-clavulanate 0.12 0.25 <0.06-0.5 100
CA-MRSA (149) 1/1 32/>32 udy vesign _ _ Ceftobiprole 1 3 =1-2 NA Ceftobiprole <0.06  <0.06  <0.06-32 99.1° Cefazolin 128 >128  1->128 NA
HA-MRSA (477) 1/2 >064/>64 From January 2007-December 2008, 12 sentinel Canadian Ceftriaxone 256 >256 64->256 0 Ceftriaxone <025 <025  <0.25-64 99.3 Cefepime <025 2 <0.25-8 NA
MSSE (185) < 1/1 4/16 hospitals (10 centres-2008) wereaskedtosubmit Ertapenem >32 >32 16->32 0 Ertapenem <0.06  <0.06  <0.06-1 100 Ceftobiprole 012 05  <0.06-1 NA
> > . : : : . - M <0.06 <0.06 <0.06-0.25 100 ' -
MRSE (28) 1/2 32/>32 pathogens (consecutive, one per patient/infection site) from — mr: Veropenem %2 o2 10792 ° e wefinaxone Des o 1 e o
E. faecalis (254) < 1/1 >32/>32 _ _ Penicillin-susceptible Cefuroxime <0.25 <0.25 <0.25-0.5 100 Piperacillin-tazobactam 2 8 <1->512 97.2 Ertapenem <0.06 <0.06 <0.06-0.12 NA
E. faeCium (107) >32/>32 >32/>32 bIOO(.j (360), reSplratory (200), yrlne (1 OO), and WOUHd/lV S. pneumoniae (931) Ceftobiprole <0.06 <0.06 <0.06 NA K. pneumoniae Amoxicillin-clavulanate 8 16 4-16 82.4 Meropenem <006 <0.06 <0.06 NA
E. coli (2833) < 1/1 < 1/<1 (50) infections. 7881 and 5282 isolates were collected for Ceftriaxone <0.06 <0.06 <0.06-0.25 100 ESBL-positive (17) Cefazolin >128  >128  16->128 0 Piperacillin-tazobactam <1 <1 <1 NA
E. cloacae (280) < 1/4 <1/2 2007 and 2008, respectively. Isolates were received from SLHEPEED =006 =006 =006-012 190 oo e o T S o ESBL = extended spectrum R-lactamase
K pneumoniae (771 ) < 1/<1 < 1/<1 . . . Meropenem <0.06 <0.06 <0.06-0.12 100 eToxitin - ' Ceftobiprole MICs interpreted using Health Canada approved breakpoints.
' p . - - - - twe I vesentine I h 0S p Ita I S th atwere g €0 g ra p h Ica I I y Penicillin-intermediate® Cefuroxime <0.25 2 <0.25-2 86.7 Ceftobiprole 32 >128 =0.06->128 10.0° NA = not available
P. aeruglnosa (1 006) 4/1 6 4/32 dlStrlbUted |n a pOPUIatlon'based faShIOn |n seven Of the ten S. pneumoniae (180) Ceftobiprole <0.06 0.12 <0.06-0.5 NA Ceftriaxone >256 >256 <0.5->256 35.3 M45 used to interpret M. catarrhalis MICs.
P. mirabilis (203) < 1/=1 < 1/=1 Canadian provinces. Isolates were collected from Canadian Cofiriaxone 0,06 095 <0 06. 100 Ertapenem <006 025  <0.06-0.25 100
A. baumannii (40) < 1/1 4/8 ' g | | | Meropenem 012 012  0.12:0.25 100
- : . - - penem <0.06 0.25 <0.06-0.25 100
H. influenzae (513) <0.06/012 <025/ 025 Patientsattending hospital clinics, emergency rooms, Voronener 2006 0 s 006095 100 Piperacillin-tazobactam 16 512 2->512 70.6
medical/surgical wards and intensive care units. All  |peniciliin-resistant’ Cefuroxime 4 16 1->16 16.1 s e (i gr;OXiC:_"in'C'avu'anate z ; - ;'1?28 :g'i CONCLUSIONS
SPN-S.pneumoniae, HA-healthcare-associated, organisms were identified atthe originating centre using S. pneumoniae (56) Ceftobiprole 0.25 0.5 <0.06-0.5 NA efazolin <0.5-> -
CA- ity- iated. SE-S. epidermidi i iteri ini ignifi Ceftriaxone 0.5 1 0.25-4 1 ~eePme e o 1. Against methicillin-susceptible and methicillin-resistant
community-associated, . epidermidis. local site criteria and were deemed clinically significant. Cefoxitin 2 4 1-16 96.3 . N\ P
- : . . . : . . Ert 0.5 1 <0.06-2 98.2 = - -
Conclusions: Ceftobiprole was more active in vitro than Isolates were shipped to the coordinating laboratory (Health Voromonon o 1 0 00 - Ceftobiprole €006 2 <0.06-128  89.2° S. aureus (including both community- and
cefepime versus S. aureus (MSSA, MRSA), S. epidermidis Sciences Centre, Winnipeg, Canada) on Amies semi-solid S. pyogenes (170) Cefuroxime <0.25 <0.25 <0.25 NA Eft“”ax"”e jgég <0106 S°<§5O§2 5:305 nosocomial-associated strains), ceftobiprole was more
. . : _ apenem <0. <0. <0. : :
(MSSE, MRSE), SPN, E. faecalis and A. baumannii. transportmediawheretheyweresubculturedonto Ceftobiprole <0.06 <0.06 <0.06 100° Meropenem <006 <006  <0.06.0.12 100 active than cefepime.
appropriate media and stocked in skim milk at -80°C. e rawone o oA o Piperacilin-tazobactam 2 128 <1512 89.2 2. Against methicillin-susceptible and methicillin-resistant S.
AC KN OWLEDGEM ENTS Merspenem ;0.06 ;0.06 ;0.06 0'12 00 E. cloacae (280) Amoxicillin-clavulanate 16 >32 2->32 27.4 epidermidis Ceftobiprole was more active than Cefepime.
e e Bt Cefazoli 128 >128 1->128 S.7 : SNIIL : . .
Antimicrobial Susceptibility Testing S. agalactiae (88) Cefuroxime 025 025  $025:05 NA o 3. Against penicillin-resistant S. pneumoniae and E. faecalis,
The authors would like to thank the participating centres - : Cefepime 025 2 =0.25-8 995 - - -
nvestigators and laboratory site staFu)ff tor tﬁweir gontinueci Following two subcultures from frozen stock, the in vitro CRlORIRRS =L =Ll =udl 100 Cefoxitin >32 >32 4->32 226 ceftobiprole was more active than cefepime.
e g : : : . Ceftri <0.06 <0.06 <0.06-0.25 100 ' - - : :
9aLY . y activities of cefazolin, ceftobiprole, ceftriaxone, cefepime, Seene Ceftobiprole 006 4 <0.06-64 85.0 4. Ceftobiprole was more active than cefepime versus P,
support. Financial support for the CANWARD study was . . . . . . . Ertapenem <0.06 <0.06 <0.06 100 Ceftriaxone <025  >256  <0.25->256 81.4 :
provided in part by Janssen Ortho/Ortho McNeil. clarithromycin, clindamycin, ciprofloxacin, daptomyecin, Meropenem <0.06 <0.06 <0.06 100 Ertapenem <006 05  <0.06-2 98.9 aeruginosa. _ _
doxycycline, ertapenem, levofloxacin, linezolid, meropenem, E. faecalis (254) Cefazolin 32 >128 0.5->128 NA Meropenem <0.06  <0.06  <0.06-0.5 100 5. Ceftobiprole was more active than cefepime versus A.
. : T . - . . i _ : 1t 2 64 <1-512 7
moxifloxacin, penicillin, piperacillin-tazobactam, tigecycline, cefepime 128 128 =0.25->128 NA o Piperacillin-tazobactam = 84.3 baumannii.
PARTI CI PATI N G CENTRES _ _ _ Ceftobiprole 0.5 1 <0.06->32 NA P. mirabilis (203) Amoxicillin-clavulanate 1 4 0.5->32 95.8
trlmethoprlm-sulfamethoxazole and vancomyCIn were Ceftriaxone >256 >256 <0.25->256 NA Cefazolin 8 16 1-64 87.7
Vancouver Hospital, Vancouver, BC — Dr. D. Roscoe determined by broth microdilution in accordance with CLSI Ertapenem 8 16 0.25->32 NA Cefepime <025 <025  <0.252 100 REFERENCES
University of Alberta Hospitals, Edmonton, AB — Dr. R. Rennie guidelines (2). The minimum inhibitory concentrations f o Meropenerm ’ ; =0.06->32 NA Cefoxitin 4 8 2-16 941
- - - _ . : : E. faecium (107 Cefazolin >128 >128 32->128 NA Ceftobiprole <0.06 0.12 <0.06-2 99.0
joyﬁlhusmyersuty (I_ZIOSE[)ItaI\,/VsaS'katOOIr\]/I,BSKD Dr.DJ.I_I?I%ndigu - (MICs) _of the aptlmlcroblal agents for the |solatles were Cefenime 18 18 > 128 A Cofiriaxone <005 <005  <0.95.4 005 1. Zhanel GG et al. Am J Clin Dermatology 2008:9(4):245-254
calth SCIences Lentre, TVINhIPeg, Mo — LIs. L. Hoban/is. £hahel — determined using 96-well custom designed microtitre Ceftobiprole 128 128 0.25.128 NA Ertapenem <006  <0.06  <0.06-0.12 100 ' A S I '
Mount Sinai Hospital, Toronto, ON - Dr. S. Poutanen banels. Quality control was performed using the following Coftriaxone o5 o5 055956 " Meropenem R a 2. CLSI. Methods for dilution antimicrobial susceptibility tests
Children’s Hospital of Eastern Ontario, Ottawa, ON — Dr. F. Chan ATCC . g 26 ATCC 49619 S Ertapenem 39 39 ->32 NA Piperacillin-tazobactam <1 <1 <1-2 100 for bacteria that grow aerobically. M7-A7. Wayne, PA. CLSI
London Health Sciences Centre, London, ON — Dr. Z. Hussain organisms. o. pheumoniae , ©. dUureus Meropenem >32 >32 2->32 NA S. marcescens (176) Amoxicillin-clavulanate 32 >32 4->32 2.6 2006
, - - _ ATCC 29213 and E. faecalis ATCC 29212. MIC interpretive — - 5 Cefazolin 5128  >128 2->128 0.9 ' o _ o
St. Joseph’s Hospital, Hamilton, ON — Dr. C. Lee Penicillin-susceptible, MIC <0.06 ug/ml
- _ ’ ’ e | - - - o T e =R T - B . <0 5. 3. CLSI. Performance standards for antimicrobial susceptibilit
b Cefepime 0.25 0.25 0.25-8 100
Hopital Maisonneuve-Rosemont, Montreal, QC — Dr. M. Laverdiere standards were defined accordlng to CLSI breakpomts (3) Penicillin-intermediate, MIC 0.12-1 ug/ml. Cotonit _1.6 = 52 -4' . 0.4 testing: 15th informational supplement. M100-S17. Wavne
_ _ i i . c A : efoxitin > -> : . - .
Montreal General Hospital, Montreal, QC — Dr. V. Loo The following interpretive breakpoint (FDA) was used for ~ pemcilin-resistant, MIC =2 ug/ml | Ceftobibrole 006 05 <0068 o5 ¢ oA CQIJ_,SI 2007 PP yne,
Royal Victoria Hospital, Montreal, QC — Dr. V. Loo tigecycline susceptible: S. aureus, <0.5 ug/ml; and E. ~ CerobProle Mits interpreted using Healih Ganada approved breakpoints. Ceftriaxone 025 1 <025>64 925 ' '
QEIll Health Sciences Centre, Halifax, NS-Drs. K. Forward/R.  faecalis. <0.25 ua/ml Ertapenem <0.06 <0.06  <0.06-0.5 100
Davidson  =U-49 Ugimi. Meropenem <006 <006  <0.06-2 100
Piperacillin-tazobactam 2 3 <1-128 94 .4
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