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Amended Abstract In this study, we report in vitro testing results from a very » Ceftobiprole was very active against 6,689 ceftazidime- Table 3. Antimicrobial activity of ceftobiprole and comparator agents when tested against 58,2532 Gram-negative pathogens Conclusions
: . _ - . - M < . . H . . . =
Background: The broad-spectrum cephalosporin large collection of Gram-negative pathogens isolated susceptible K. pneumoniae (MICsqg0, <0.06 /0.12 pg/ml; Organism (no. tested) MIC in bg/mi cLs EUCAST>  Organism (no. tested)/ MIC in hg/mi cLs EUCAST® - Ceftobiprole exhibited excellent potency against all
ceftobiprole (BPR) was tested against prevalent Gram- worldwide during 2005-2009 comparing ceftobiprole Table 2), but not against 2,447 CAZ-NS isolates Antimicrobial agent MGy MIC, Range %S | %R %S/%R  Antimicrobial agent MGy  MICa Range %S | %R %S | %R Enterobacteriaceae that were ceftazidime susceptible in
negative pa'[hogens iSOIated WOI’|dWide during 2005'2009 aCtiVity Wlth that Of Other B-IaCtam agents and members Of (MIC5O/90’_>8/>8 Hg/ml’ Table 3) Qvera”’ 36% Of K Enterobacteriaceae (42,297) P. mirabilis (1,984) th|s Very |arge geographica"y and tempora”y (including
BPR is an investigational drug under development for the several antimicrobial classes used in the empiric or pneumoniae were resistant to imipenem rising to 13.0% Ceftobiprole <0.06 >8 <0.06 - >8 -/ /- Ceftobiprole <0.06 05 <0.06 - >8 /- /- : : .
: ) : : : . R Ampicillin >16 >16 <1->16 24.4/70.2 -1756 Ampicillin 2 >16 <1->16 64.0/35.7 1360 contemporary [2009]) diverse collection of organisms.
treatment of complicated skin and skin structure infections directed therapy of cSSSI and HABP. (CLSI criteria) in the CAZ-NS subgroup (Table 3). Ampicilin/sulbactam 16 >16  s2->16  472/356  -/528 Ampicilinisulbactam < 16 ©2->16  812/97 /188
i i i i icillin- I Piperacillin/tazobactam 2 32 <0.5->64 87.4/6.8 83.3/12.6 Piperacillin/tazobactam <0.5 1 <0.5 - >64 99.3/0.2 98.9/0.7 . . . . . .

(cSSSI) mcluphng infections by mettn(':lllm resistant ' _ : : Cefepime <0.12 16 <0.12->16 89.0/8.7 830/131  Cefepime <0.12 1 <0.12->16 93.0/5.8 90.4/8.0 * Ceftobiprole had more limited activity against P.
staphylococci. We report on the activity of BPR against » Ceftobiprole was also very active against other Ceftazidime <1 16 <1—>16 83.6/14.4 70.1/16.4 Ceftazidime <1 <1 <1->16 96.0/ 3.2 93.4/4.0 aeruginosa and Acinetobacter spp, and ceftazidime non-
Enterobacteriaceae (ENT) and non-fermentative (N F) MethOdS Enterobacteriaceae tested. with Enterobacter spp. Ceftriaxone <0.25 >32 <0.25 - >32 77.9/21.1 77.9/21.1 Ceftriaxone <0.25 2 <0.25 - >32 89.5/9.2 89.5/9.2 _ ! _

: h in thi lect _ _ _ _ _ " T R Imipenem 0.25 1 <0.12->8 93.2/2.2 97.8/0.6 Imipenem 1 2 <0.12->8 56.3/8.7 91.3/0.1 suscepﬂble phenotypes, as observed with other
Gram-negative (GN) pathogens in this collection. Bacterial Strain Collection. During 2005-2009, a total of Citrobacter spp., Proteus mirabilis, indole-positive Levofioxacin <05 >4 <05->4  780/19.7  764/220 Levofioxacin <05 >4 <05 >4 708/161 7291202 . .

. . : : : Tetracycline <2 >8 <2 ->8 60.6/ 36.0 -/- Tetracycline >8 >8 <2->8 1.8/97.9 -/ - marketed broad'speCtrum Cephalosporlns' CeftOblprOIe

MethOdS: Durlng 2005'20091 a tOtal Of 591695 59’695 ConseCUtlve, non_dupllcate Gram_negatlve PrOteus Spp" Serratla Spp" and Salmone”a Spp a” Trimethoprim/sulfamethoxazole <0.5 >2 <0.5->2 70.1/29.9 70.1/0.0 Trimethoprim/sulfamethoxazole <0.5 >2 <0.5->2 65.4/34.6 65.4/0.0 was not active againSt S maltophllla
consecutive, non-duplicate isolates from a variety of pathogens from a variety of infections (including cSSSI and having a MICs, value of <0.06 ng/ml. ® coll(18.623) L os ; o5 o8 , , o e PSR G20 , ,
o o o o . eftobiprole <0. > <0. -> -/ - -/ - eftopiprole sU. sU. — -/ - -/ -
Coun rles; n |SO a eS : Sla aC| |C ; , , uro e 1 1 1 1 1 1 ° |n . : r |n , m n , mpiciuiin/suipactam > <2-> . . - . Iperacillin/tazopbactam <0. <0.0-> . . . . . . . )

. UEE) A2 _ ( ) pe countries) in four geographic regions representing five gains aeruginosa (MICqo, 4 ug/ml) a Piperacillntazobactam 2 16 <05--64  927/33  889/73  Cefepime 012 1 s012->16  934/49  903/7.9 against the majority of contemporary Enterobacteriaceae
(14; 19,958), Latin Amgrlca (4; 8,:'330), and North America continents (Table 1). Species identifications were Acinetobacter spp. (MICg,, >8 pug/ml), ceftobiprole Cefepime <0.12 16 <0.12->16 90.0/7.9 85.0/119 | Ceftazidime <1 8 <1->16 87.4/8.6 75.9/12.6 and non-fermentative Gram-negative bacilli on a global
(1; 16,523). Susceptibility (S) testing was performed by performed by the submitting laboratories with confirmation inhibited 61 and 34% of isolates, respectively (MIC, <4 gzngg:: 0125 >§2 <§125—_>1>22 sﬁf-;/’f; gigj igj I‘;elf;re'i’:r’:e 5055 i Sg-ozfz-jzz ;g;jgjg 7762;71’/10666 scale. This anti-MRSA parenteral ceshalosporin is
CLSI methods (M07-A8 and M100-S20-U). itOri /ml; Table 2). Ceftobiprole was not active against Imipenem <0.12 0.25 <0.12 - >8 99.7/0.1 99.9/<0.1 Levofloxacin <0.5 >4 <0.5— >4 75.9/19.3 71.5/24.1 - P - P P

performed by the central monitoring laboratory (JMI R, P J Levofloxaci 0.5 4 0.5->4 703/27.7  700/297 Tetracycli 8 8 <2->8 35.8/56.7 / potentially useful as empiric or targeted therapy to treat
. . . . - . . . . HH H evotioxacin <0. > <0.5-> . . . . etracycline > > <2-> . . -/-
Results: The activity against ENT and individual Species Laboratories, North L|berty, lowa, USA) StenOtrOphomonaS maltophllla (MIC5O’ >8 “g/ml) with Tetracycline <2 >8 <2 ->8 58.8/40.8 -/ - Trimethoprim/sulfamethoxazole ~ <0.5 >2 <0.5->2 71.2/28.8 71.2/0.0 atients with ¢SSS| and HABP
was bimodal with an M|C50/90 of <0.06/>8 pg/ml As with <1% of isolates inhibited at a MIC of 8 IJg/m| (Tab|e 2) (;I':;n;t;?périm/?u(lztag:l:t)hoxazole <0.5 >2 <0.5->2 61.1/38.9 61.1/0.0 Scer:?tis sp;IJ. (2,336) - ) e / / P :
. - . Coll y ertopiprole <0. <0. —-> -/ - -/ -
other extended-spectrum cephalosporins, BPR showed Susceptibility Test Methods. All isolates were tested for Ceftobiprole >g >8 <0.06 — >8 e - Ampicillin/sulbactam >16 >16 <2->16 10.2/68.5 -/89.8
i i ii i idi - i ey ege . . . Ampicillin/sulbact 16 16 <2->16 4.0/83.1 -/96.0 Pi illin/ b 2 16 <0.5->64 91.8/1.9 88.6/8.2
Il ey Eeeinst esiierieline (Eh) mon-slssphlale susceptibility by reference broth microdilution methods TR . 1| Spcctinssosacam S . w1 v seaize  oreris
(NS) ENT. BPR was very active agaInSt CAZ-S ENT. BPR us|ng the Clinical Labora‘tory Standards Institute able 1. Distribution _O ! ram-negatlve Isolates and medica Cefepime >16 >16 <0.12->16 27.3/61.9 16.9/78.4 Ceftazidime <1 2 <1->16 95.0/3.9 89.8/5.0 References
showed moderate activity against Pseudomonas ) o centers by geographic region and country Ceftriaxone >32 >32 <0.25 - >32 1.5/96.8 1.5/96.8 Ceftriaxone <0.25 16 <0.25 - >32 81.6/15.8 81.6/15.8 1. Azoulay-Dupuis E, Bedos JP, Mohler J, Schmitt-Hoffmann A
: : : recommendations (CLSI; MO7-A8, 2009). Susceptibility Imipenem 0.25 0.5 <0.12->8 98.0/1.1 98.9/0.2 Imipenem 1 2 <0.12->8 87.8/1.2 98.8/0.2 . ; : ! ’. ’
aeruginosa (PA) and Acinetobacter spp. (ACIN) with 61 _ . . Number of Number of . 0 n . < e Schleimer M and Shapiro S (2004). Efficacy of BAL5788, a
Lo : testing was performed by using validated broth medical  Number of Hodical  Number of Levofloxacin >4 >4 <05->4 156/81.6  153/844 Levofloxacin <0.5 2 <0.5->4 93.4/43 87.316.6 _ :
and 34% inhibited at a MIC value of <4 ug/ml, respectively. _ o ) _ Region and country centers isolates Region and country centers isolates Tetracycline >g >8 <2->8 23.2/76.1 - Tetracycline >8 >8 <2_>8 6.7/66.7 - prodrug of cephalosporln_ BAL9_14_1, in a mouse model of acute
BPR was not active againSt StenOtrophomonaS microdilution pane|S manufactured by TREK DlagnOStICS T ——— o 14884 Europe 20 19958 Tr|methoprl.m/suIfamethoxazole >2 >2 <0.5->2 31.6/68.4 31.6/0.0 Trlmeth.opnm/suIfamethoxazole <0.5 2 <0.5->2 91.4/8.6 91.4/0.0 pneumococcal pneumonia. Antimicrob. Agents Chemother.
. / ey | | d h |d . f (12 countries) (14 countries) K. pneumoniae (9,136) P. aeruginosa (9,876) 48-1105-1011
maltophilia. Systems/Sensititre (Cleveland, Ohio, USA). Validation o Ceftobiprole <0.06 >8 <0.06 - >8 - - Ceftobiprole 4 >8 <0.06 - >8 - - - : KH ’ M. Macielag MJ and Noel GJ (2007). Ant
. - ' the minimum inhibitorv concentration (MIC) values was Ampicillin/sulbactam 8 >16 <2->16 58.5/34.3 -/41.5 Aztreonam 8 >16 <0.12->16 63.2/22.6 3.6/22.6 . us , Aeep i, viaclelag an oe . Antl-
Conclusion: BPR exhibited excellent potency aga|nst all y i ( ) il Arreies 10 EE0 N A 45 16523 Piperacillin/tazobactam 4 >64 <0.5 - >64 78.8/14.2 73.0/21.2 Piperacillin/tazobactam 8 >64 <0.5 - >64 81.6/18.4 68.4/31.6 MRSA b-lactams in development, with a focus on ceftobiprole:
. : : performed by concurrent testing of CLSI-recommended (4 countries) (1 country) Cefepime <0.12 >16 <0.12->16 79.4/16.6 72.4123.2 Ticarcillin/clavulanate 32 >128 <16 - >128 66.7/33.3 15.2/84.8 The fi i-MRSA b-lactam to d trate clinical effi
ENT species that were CAZ-S in this very large (M100-S20-U, 2010) quality control (QC) strains, includin Ceftazidime <1 >16 <1->16 73.2/24.0 69.2/26.8 Cefepime 4 >16 <0.12->16 75.6/13.2 75.6/24.4 e first a_n I- -lactam to aemonstrate clinical efricacy.
geographically and temporally (including contemporary Escherich , i ATC((;:I 25932/2 4P _ ’ATCC 9 Ceftriaxone <0.25 >32 <0.25 — >32 69.6/29.8 69.6/29.8 Ceftazidime 4 >16 <1->16 73.1/21.3 73.1/26.9 Expert Opin. Invest. Drugs 16:419-429.
. q q scherichia coli an aeruainosa . i inhihi ictri i i Imipenem 0.25 0.5 <0.12->8 95.4/3.6 96.4/2.2 Imipenem 2 >8 <0.12->8 74.5/18.8 74.5/18.8 3. Clinical and Laboratorv Standards Institute (2009). MO7_A8’
[2009]) d|Verse CO”GCthn Of |SO|ateS- BPR was mOderater ; ; ; g Table 2 CumUIatlve percent mhlblt.ed dlSthbUtIOﬂ Of CGﬂOprfOle Levofloxacin <0.5 >4 <0.5->4 78.3/19.3 76.5/21.7 Levofloxacin 1 >4 <0.5->4 67.1/27.9 59.6/32.9 M th d fdl t- ¥ . b | tb|(t t )t f
active against PA and ACIN. This data demonstrates the 27853. Categorical interpretation of comparator MIC MIC values for 59,695 Gram-negative pathogens (2005-2009) Tetracycline s -8 8 61939 . Amikacin o oo <t =30 672/101  833/128 " ethods (r)1 ilution an |Ir3r.1|crlcl) ia susceg ibili 3& e(s]I s for i
. : _ _ ive % inhibi . . Trimethoprim/sulfamethoxazole <0.5 >2 <0.5->2 71.2/28.8 71.2/0.0 Tobramycin 0.5 >16 <0.25->16 80.1/19.1 80.1/19.9 acteria that grow aeronically, approve stanaard-sevent
potﬁntlal of BPR for targeted therapy of ENT and NF-GN \ZIgliJg)S V\{?s .perfcr)]rmed aﬁcct))lrdlng to CLSI (M100-S20-U, Cumulative % inhibited at ceftobiprole MIC (ug/ml): L L e o : X oz ol - edition. Wayne, PA: CLSI.
athogens in cSSSI. criteria, wnen avalianie. Organi of strai <006 012 025 05 1 5 4 8 Ceftobiprole >8 >8 <0.06 — >8 -/ - S/ Acinetobacter spp. (4,962) . ’ ' :
P g rganism (no. of strains) e oacta o o o 21 rons Jers et . 6 0,06 >3 " » 4. Clinical and Laboratory Standards Institute (2010). M100-S20-
Enterobacteriaceae (42,297) 72 77 79 80 81 82 82 83 Piperacillin/tazobactam 64 >64 <0.5 — >64 33.5/455 22.1/665 Piperacillin/tazobactam >64 >64 <0.5 — >64 37.5/62.5 /- U. Performance standards for antimicrobial susceptibility
. Cefepime >16 >16 <0.12->16 28.1/59.1 10.0/79.0 Ticarcillin/clavulanate >128 >128 <16->128 29.0/60.5 -/- testlng 20th |nformat|0na| Supplement (June 2010 Update)
Resu ItS E. coli (18,823) 81 83 85 85 86 86 86 86 Ceftriaxone >32 >32 <0.25->32 1.9/96.7 1.9/96.7 Cefepime >16 >16 <0.12->16 35.8/54.0 -/- Wayne PA: CLSI
1 Imipenem 0.25 8 <0.12->8 84.2/13.0 87.0/8.3 Ceftazidime >16 >16 <1->16 32.4/61.8 -/- ! ’ o .
|ntr0.dUCt|.On o . The activity of ceftobiprole against Enterobacteriaceae CAZ-Sb (16,877) 9 92 93 94 94 94 94 94 Levofloxacin >4 >4 <0.5— >4 34.8/59.6 31.5/65.2 imipenem 2 >8 <0.12—>8 56.8/39.2 51.7/39.2 5. EUCAST (2010). Clinical MIC breakpoints.
Cettobiprole is a broad spectrum cephalosporin with potent was bimodal with 72.1% of isolates being inhibited at a chz NS (1,946) 5 s s ou 13 15 11 o e 4 8o sz B2/687 <http://www.eucast.org/clinical_breakpoints/>, Version 1.1.
- . . .. " ’ rimetnoprim/sulrfametnoxazole > > <0.0-> . . . . mikKacin > > <4 —-> . . . . -
. _ : . . April, 2010.
ﬁgtl\g,:?\//:gbigg ri(:gjmg:ﬁglye(r)\gczilrj\glggir?r?;nsigtoa Sr:il\;fraaiz(i MIC value <0.06 pg/ml and 16.9 % having MIC values of K. pneumoniae (9,136) 65 6 69 e w0 AT Ec?;ft:ﬁ;spp o <0.06 >8 <0.06 - >8 1- 1- I(r)i::z:;zglr?m/suIfamethoxazole 5 % se moeo 0000 6. Hgban DJ, Biedenbach DJ, Mutnick AH and Jones RN (2003).
g . p g g . . >8 Hg/ml (Table 2) Slmllar pOtenCIGS and MIC CAZ-SP (6,689) 88 o1 92 93 94 94 95 95 Ampicillin/sulbactam >16 >16 <2 ->16 27.5/52.0 -1725 Polymyxin B <0.5 <0.5 <0.5->4 99.3/0.7 -/ - Patho en Of occurrence and susce t|b|||t atterns aSSOC|ated
g P yp
The Compound IS Stable tO many Commonly Occurrlng B' d : : R E : Piperacillin/tazobactam 4 >64 <0.5->64 76.5/11.1 71.2/23.5 S. maltophilia (1,418) . .. . . . . . .
e o o istributions were observed for ceftazidime, cefepime, . ) o : _ o o with pneumonia in hospitalized patients in North America:
Iactamases and has a Strong aﬂ:lnlty for penlClllln_blndlng CAZ-NSE (2,447) 2 3 3 4 5 6 7 9 Cefepime <0.12 8 <0.12->16 91.1/6.7 78.4/12.1 Ceftobiprole >8 >8 <0.06 — >8 / / - ] )
. N , : . and ceftriaxone. This pattern, observed for all Ceftazidime <1 >16 <1->16 67.7129.4 62.6/32.3 Ticarcillin/clavulanate 32 >128 <16 - >128 36.8/27.6 /- Results of the SENTRY Antimicrobial Surveillance Study
proteins, including PBP2’ (PBP2a), which mediates . . . . Enterobacter spp. (5,647) 63 69 71 73 75 77 80 82 Ceftriaxone <0.25 >32 <0.25 - >32 62.7/35.4 62.7/35.4 Cefepime >16 >16 <0.12 - >16 /- /- 2000). Di Microbiol. Inf Dis. 45:279-285
hal d fl fth ( ). Diagn. Microbiol. Infect. Dis. 45: :
resistance to B-lactams in methicillin (oxacillin)-resistant cephalosporin agents tested, Is a reflection of their imipenem 05 1 <0.12->8 90.9/1.8 98.2/04 | Ceftazidime 16 >16 <1->16 43.0/43.4 - . ST o
. . . . i : : 7. Rice LB (2006). Challenges in identifying new antimicrobial
. limited activity against CAZ-NS phenotvpe strains of E Serratia spp. (2,336) 59 80 85 89 91 91 92 93 Levofloxacin <0.5 >4 <0.5->4 86.6/10.8 84.2/13.4 Imipenem >8 >8 0.5->8 S -/- _ s _ _ _ _
Staphylococcus aureus (MRSA) and coagulase-negative _ y ag _ P _ yP ' _ Tetracycline <2 >8 <2->8 79.2/16.0 - Levofloxacin 1 4 <05 >4 81.7/9.0 - agents effective for treating infections with Acinetobacter
staphylococci (MR-CoNS). Ceftobiprole is also known to coli (10.3%) and Klebsiella pneumoniae (26.8%, Citrobacter spp. (1,030) 69 72 73 75 81 8 8 89 Trimethoprim/sulfamethoxazole ~ <0.5 >2 <05 >2 80.8/19.2 80.8/0.0 Trimethoprim/sulfamethoxazole ~ <0.5 1 <05->2 96.2/3.8 100.0/0.0 baumannii and Pseudomonas aeruginosa. Clin. Infect. Dis. 43
. . . .. . . L Citrobacter spp. (1,030) Polymyxin B 2 >4 <0.5->4 -/ - -/- .
display in vitro activity against most Enterobacteriaceae Table 3). P. mirabils (1,984) 87 8 89 %0 o1 o1 91 9 Cefobiprole <006  >8 <0.06 - >8 e e Suppl 2:5100-S105. |
and Pseudomonas aeruginosa’ similar to that of other Indole-positive Proteus spp. (920) 20 29 73 73 73 73 24 24 Ampicillin/sulbactam 8 >16 <2->16 61.9/30.5 -/38.1 8. Rouse MS, Hein MM, AﬂgUlta'AlonSO P, SteCkelberg JM and
: . : : - Piperacilin/tazobactam 2 64 <0.5->64 82.715.7 7721173 Patel R (2006). Ceftobiprole medocaril (BAL5788) treatment of
advanced generation cephems and (B-lactam/B-lactamase » Ceftobiprole was very active against 16,877 ceftazidime- i ; Cefepime <0.12 2 <0.12->16 95.0/4.1 87.9/6.9 R( ) Prote ( )
NF-GN pathogens (17,398) 2 4 ! 22 3% 49 S8 experimental Haemophilus influenzae, Enterobacter cloacae
inhibitor combinations. suscenptible E. coli (MIC <0.06/<0.06 /ml: Table 2) Ceftazidime <1 >16 <1->16 74.9/23.6 71.1/25.1 _ _ _ ! _ _ 1
P o 50/90) —H-HET=A ng/mi, ’ P. aeruginosa (9,876) <1 o« 1 3 23 45 61 76 Ceftriaxone <0.25 >32 <0.25 - >32 71.9/27.1 71.9/27.1 and Klebsiella pneumoniae murine pneumonia. Diagn.
Following encouraging results from preclinical and early but not against 1,946 CAZ-NS E. coli (MICsg0, >8/>8 Acinetob (4,962) 4 8 18 26 31 33 34 35 :_mipilnem' 0655 ; sg.;z-s gz'iﬁo'z 89968//0600 Microbiol. Infect. Dis. 55:333-336.
. . . cinetobacter spp. (4, evofloxacin <0. <0.5->4 .0/7. 5.6/ 10.
phase clinical studies, ceftobiprole is in Phase Ill clinical ng/ml; Table 3). Against all E. coli, resistance to : Tetracycline <2 -8 <2->8 8171156 -
development for the treatment of complicated skin and skin comparator agents ranged from 0.1% for imipenem to i —— = ¢ 2 % % % = B =2 =05->2 §31/169 831700 Acknowledgments
. . . . . . . SIIL a. Includes 2,421 Enterobacteriaceae isolates from species not listed in the table. . umber of i , iffers from number in ver u , number i ve n n reported in u Wi numbers. . .
structure infections (cSSSI) and hospital-acquired bacterial 60.3% (CLSI criteria) for ampicillin and rates were much b CAZS = ceftaicime susceptible (MIG £4) pgim. | b Citera as pubiished by the CLSI (2010 and EUCAST (2010 7 (o) o8 & number elspecies have notbeen 1eporiedin fhe {able because offowsolate numoers This study was supported by Janssen Pharmaceuticals.
. . . . c. CAZ-NS = ceftazidime non-susceptible (MIC >4) ug/ml. c. = No breakpoint has been established.
pneumonia (HABP). hlgher in CAZ-NS E. coli (Table 3). d. Includes 1,142 NF-GN isolates from species not listed in the table. d. CAZ-NS = ceftazidime non-susceptible (MIC >4) pg/ml.



	Worldwide Summary of Ceftobiprole Activity Against 59,695 Enterobacteriaceae and �Non-Fermentative Gram-negative Bacilli

