Thomas R. Fritsche, MD, PhD

POSTER 578 Antimicrobial Activity of Ceftobiprole Tested Against Leading European Bacterial M1 Laborarorie
345 Beaver Kreek Centre, Suite A

Pathogens: Results From an International Surveillance Program (2005-20006) North Liberty, A 52317

ECCMID 2008

Tel: (319) 665-3370
LR. Fritsche, H.S. Sader, M. Janechek, R.N. Jones Fax: (319) 665-3371

JMI Laboratories, North Liberty, lowa, USA e-mail: thomas-fritsche @jmilabs.com

B la_Ct.a.ms 'n. meth'.”m resistant staphylococc, 'and PBP2>.( WhIC.h medlate_s Table 2. Antimicrobial activity of ceftobiprole and selected comparison agents tested Table 3. In-vitro activity of ceftobiprole in comparison to selected antimicrobial agents test- While the majority of E. faecalis Stram_s (94'8 ) Were inhibited by CeﬁOblprde
AbStfaCt pen|C|II|n resistance In StfeptOCOCCUS pneumaoniae. CeﬂOblprO|e is bactericidal against Gram-positive pathogens collected from European patients as part of the ed against ranking Gram-negative pathogens collected from European patients as at <4 mg/L, the agent was generally Inactive agalnst Enterococcus faecium.
Objectives: To evaluate potency of ceftobiprole (BPR) against the against staphylococci, and is associated with a very low frequency of SENTRY Antimicrobial Surveillance program (2005-2006) part of the SENTRY Antimicrobial Surveillance program (2005-2006) * Ceftobiprole was similar in potency to the “third- and fourth-generation”
: , , : , : .
most serious and commonly occurring Gram-positive and -negative emergent r.elS|stancle among S. aureus strgms. Ceftobiprole is also knoyvn to MIC (mg/L) Percentage by category MIC (mg/L) Percentage by category cephems (MIC., values, <0.06 mg/L) for the tested Enterobacteriaceae but,
pathogens isolated in Europe BPR. an investigational parenteral dlsplay activity agamst most Enterobacteriaceae, Pseudomonas aeruginosa, Organism/Antimicrobial agent (no. tested) 50% 90% Susceptible/Resistant? Organism/Antimicrobial agent (no. tested) 50% 90% Susceptible/Resistant? similar to these other agents was generally inactive against ESBL—producing
' ’ ies. | i isti E. coli (2779 . ] .
cephalosporin, is currently under regulatory review following completion ang rggnylother ?tpeclles, er:cludlngtgnaerngst. These ;k]\.aracftenshos rrlake S.Cag;ti%sip(:)cl)s& 005 ’ e Ceﬂébiproﬁe 20.06 012 /o strains (up to 8.0% of E. coli and 22.9% of Klebsiella spp. based upon
. : : : : : : TN CeropIprole an attractive tnerapeutic candidate given tnis unique spectrum, ; '2 ’ ’ 17 Ampicillin >16 >16 46.1/53.2 henotvpe: Table 3
of Er;aste %;Lnléalé[; |alz. /Thls agent is umqt'\J/lell{ySaActlve ageltllnst o;]acnhn broad safety profile characteristic of most p-lactams, and predominantly 8:;?53;(9 8 ;g ?1 :2;2222 89;;9“?39 50-112 0-215 9536/-02/73-; o P ype . ) . . ,
resistant (OXA-R) Staphylococcus aureus ( ), as well as other bactericidal activities Ceftriaxone 4 >32 74.6/17.6 cenazdime b i ol 5-8((7- 3)) e Whereas cefepime provided enhanced coverage against Klebsiella spp.
Gram-positive and -negative pathogens, making it an attractive candi- . o . o . Ej\f’;ﬁg{ﬁ; 8'022 (i'f 72)06;1/02/8_6 Imipenem <0.12 0.25 100.0 /0.0 (89.6% at <8 mg/L vs. 78.1-83.6% for ceftobiprole and ceftazidime,
date for broad-spectrum therapy. Previous in-vitro studies have focused on more limited populations of ’[argetedOI Pl y . Ny lﬁ?g::;%);lﬁﬁ}?azobaotam 502.5 >84 79%98//12764 respectively), ceftobiprole and cefepime were superior to ceftazidime
. : : - species, including resistant subsets (especially MRSA), and have not presente Oxacillin 05 >2 73.0/27.0 Tetraovali 5 s 63.0/36.3 : :
Methods: .Consecu.’uve, non-duplicate |sglates (1 7,2(?6) frc?m blood- a systematic overview of a large geographic sampling of isolates. Here we Tetracycline - o e Tﬁrg%g g]riem/sulfamethoxazole 5 . iz ca0/%08 against Enterobacter spp. and Citrobacter spp.
stream, skin and skin-structure and respiratory tract infections were ' Trimethoprim/sulfamethoxazole <05 <0.5 98.6/1.4 : . . . . -

: examine the susceptibility profiles and antibiograms of ceftobiprole and Vancomycin 1 1 100.0 /0.0 Klebsiella spp. (883) * Against £ aeruginosa, ceftobiprole was equal in potency to ceftazidime
collected from medical centers in Europe (23), Turkey (2), and Israel (1) . < tested st ; c inioal isolat | _ 2eﬂqp:|prole Soi%6 >186 50-//7-9 , (MIC,,, 2 mg/L) and 2-fold more active than cefepime; the percentages
participating in the BPR Surveillance Program during 2005-20086. comparator agents tested against contemporary curopean clinical 1Isolates Co(?gulage—nlegat|ve staphylococci (1840) o , ) Crer}glcih:r; 212 >16 8§ iy 7.8 nhibited at <2/4/8 ma/L were similar amond the three adents (54/65/79
|dentifications were confirmed by the central monitoring laboratory and (17,206) collected in a prevalence mode format during 2005-2006 as part C:;r;%ti)rﬁ;oe 4 >16 76.8/15.2 Ceft;zidime < >16 83.6 /135 (22.2) 56/69/76 _d 49/66 /980 ctively: Tableg 3) J ’

Il isol bility (S) tested using CLSI method i of a longitudinal international resistance surveillance protocol. Ceftazidime 16 516 31.6/42.2 Ceftriaxone <0.25 >32 82.0/12.5 (22.9) an , Fespectively, '
all isolates were susceptibility (S) tested using methods agains Ceftriaxons 16 230 4747188 Imipenem 0.95 0.5 98.9/0.6 S . ,
BPR and comparator agents Daptomycin 0.95 0.5 90.7 / - Levofloxacin <05 -4 87.4 /105 ¢ None of these agents inhibited greater than 49% of Acinetobacter spp. at
- . : ! ' H HIR . . .
Materials and Methods Levofloxacin 4 >4 42.0/50.0 Piperacillin/tazobactam 2 >64 82.1/13.7 8 mg/L; among comparator agents, only polymyxin B was uniformly active
Results: Results are in the Table. Among SA (27% OXA-R) and CoNS Linezolid 1 1 99.9/ - Tetracycline =2 >8 796/185 o :
. : Oxacillin <2 <2 25.4/74.6 Trimethoprim/sulfamethoxazole <0.5 >2 79.8/20.2 (>99 % suscephble).
o : s o . . .
(75% OXA-R) isolates tested, BPR inhibited 100% at <4 and <8 ma/L, Bacterial Isolates Tetracycline <2 >8 820/165 Enterobacter spp. (571) * H. influenzae were inhibited by all (100%) tested agents at current
respectively. While BPR MIC, values for OXA-R strains were elevated over c ’ dublicate clinically sianificant isolates (17.206 Trimethoprim/sulfamethoxazole <0.5 >2 61.7/38.3 gfnfsg:ﬁ’r:o'e 531-%6 >>186 . 1'//2;5 . b' oot ‘1 cilln (84.6% il ot ;
. . N IV non-auplicate clinica Signifcant i1solates , were \Y in 1 2 100.0/ 0.0 : 0 reakpoiNts exce or ampiciiin . susceptble, p-laclamase—negative,
those of OXA-S strains (8-fold), MIC,, values for other cephalosporins ONSECUVE, plcate ¢ y sig ( ) areomye Cefepime 2042 4 95.0/ 3.9 Kpoints except for amp 0 P p- ° g
correspondingly increased =32-fold. BPR was 4-fold more potent when submitted from laboratories in Europe (23), Turkey (2), and Israel (1) as part E. faecalls (1062) Ceftazidime <1 >16 70.0/25.3 ampicillin-resistant strains were not detected), tetracycline (98.2%) and
Tt (el stenioess (B s SN eorivere Wi of a global antimicrobial resistance surveillance network and were tested in a 221?3:5’,:0'6 o , S ﬁgg%%]e o2 o o2/ 100 trimethoprim/sulfamethoxazole (72.7%). Ceftobiprole inhibited all strains
ceftriaxone (CRO) or cefepime (FEP): all BHS were inhibited at <0.25 central laboratory (JMI Laboratories, North Liberty, |IA, USA) using reference Daptomycin 05 1 100.0/ - Levofloxacin <0.5 >4 85.3/12.3 at <0.25 mg/L.
0 ’ e methodologies. Isolates originated from patients with documented blood- Gentamicin (HL) =500 ~1000 106/29.4 Piperacillin/tazobactam 2 o4 198/9.5
mg/L and >99% of SPN by 0.5 mg/L. BPR was similar in potency to , , ) , , T Levofloxacin 1 >4 66.9/32.5 Tetracycline =2 8 83.7/9.5
ceftazidime (CAZ) and FEP (MIC_. values, <1 mg/L) against tested stream, respiratory and skin and skin-structure infections. The distribution of Linezolid 1 2 100.0/ 0.0 Trimethoprim/sulfamethoxazole <0.5 >2 86.3/13.7 C 1 :
50 ’ = H H H H H TeiCOplanin <2 <2 99.4 / 0.5 Proteus mirabilis (203)
Enterobacteriaceae; coverage against EC was nearly identical for the leading species and strains is presented in Table 1. Vancomycin 1 2 99.3/06 Ceftobiprole <0.06 <0.06 -/- onclusions
AN : : Ampicillin <1 >16 62.6/37.4 —ys -
thr nts (94-95% inhibit t =4 mg/L). FEP provided enhanced eg oqe S. pneumoniae (1528) . e Among Gram-positive bacterial pathogens recovered from
ee agents (94-95% ihibited /b). FEP Susceptibility Test Methods Settobiprole 006 025 - Cefepime 012 <012 97.5/2.5 ong -posttive pathog
coverage against KSP (90% at <8 mg/L vs. 78-84% for BPR and CAZ), Cofepime 012 1 976/02 8efta21dlme 512 512 86'% 2.8 (5.8) patients hospitalized in European medical centers (2005-2006),
. - i it - i ) ' ol ftri 25 <0.25 5.1/3.0 (5. . .
although BPR and FEP had |Ower MlC Values than CAZ agalnst ESR A” strains were teSted by the brOth mICFOdI|UtIOH methOd US|ng Va“dated Ceftriaxone <0.25 1 98.8/0.3 lnipgiz?:e < : S 99.5/0.(5 ) ceﬂoblprole |nh|b|ted a" (100%) of tested S. aureus at s4 mg/L
: . : . : - i i i Clindamyci <0.25 2 782/213 , . -
H H H H N - . : Iperacliliin/tazobactam =<0U. . .
KSP. BPR was equal in potency to CAZ (MIC,,, 2 mg/L) against PSA cation-adjusted Mueller-Hinton broth (with 5% lysed horse blood added Erythromyain <0.25 >2 68.5/31.0 Toraayoling ) -8 2.0/975 streptococci and 91% of viridians group streptococci at
(= i i i i i Imipenem <0.12 0.25 84.1/1.2 ; ; <
and 2-fold more potent than FEP, although % inhibited for these agents }C_O/r teStlﬂ%yof §tr;ptoooc;)0| an.d Taemqprnu? Tets.t Medkljgrrlw for tfstmg of X mbenom 1 : e |nJZE?ZEEC:?&:QTZQ?ZCle <0.5 >2 66.0/34.0 <0.5 mgl/L.
i i ) aemophilus influenzae) against a variety of antimicrobial agents representin Linezolid 1 1 100.0 / - -PO . L. . .
at <2/4/8 mg/L were similar. None of these agents inhibited >49% of P g Y a9 pr 9 Linezol A ! J000 /- Ceftobiprole 0106 8 . « Ceftobiprole also maintained activity against the most commonly
ASP at 8 mg/L the most common classes and examples of drugs used in the empiric or enicilin =0. 8/0. Ampicilin >16 >16 20.5 / 78.1 : ) ; =, )
. directed treatment of the indicated pathogen. Interpretation of MIC results veneomyen <! <! 19007 CEEEITE Uiz SO ST occurring Enterobacteriaceae (exception, ESBL-positive strains)
. . . . . . B-haemolytic streptococci (673) Soiazlaline < 2 98.8 /2.1 and many P. aeruginosa, being equal in potency to ceftazidime
MIC,, (% at <2/4/8 mg/L) was in accordance with published CLSI criteria. Enterobacteriaceae with Ceftobiprole <0.06 <0.06 /- Ceftriaxone <0.25 2 97.3/2.1 : ) )
_ elevated MICs (=2 mg/L) for ceftazidime and/or ceftriaxone and/or aztreonam Cefepime <0.12 <012 99.7 / - Imipenem 2 4 100.0/0.0 (MIC,,, 2 mg/L) and 2-fold more active than cefepime against
. - . i S - -
Species (no. tested) BPR CRO or CAZ FEP . g . Coftriaxone 005 025 997 /- L(.evoﬂo>.<a.10|n 0.5 4 84.9/8.9 this species.
S. aureus (SA; 4028) 1 (>99/100/) 532 (39/72/75) 16 (66/76/81) were considered as extended-spectrum B-lactamase-producing phenotypes. Clindamycin <0.05 <0.05 01.8/82 _Fr>|§>eracu|||;n/tazobactam sOéS 28 39595//50?;74
. . i, . . . . f etracycline > > o a = = = == =
Coagulase-negative staphylococoi Quallity control strains utilized included Escherichia coli ATCC 25922 and 35218, Eg;t);t]omycn? 500.2056 0.225 7; 050./02/O : Trimeti’]oprim P 05 o Fesl Y e Ceftobiprole is unique among currently utilized cephalosporins
s . romycin 5 > 5 o - - . . . - -
(CoNS; 1840) 2 (93/>99/100) >32 (22/33/47) >16 (41/62/77) R aeruginosa ATCC 27853, H. influenzae ATCC 49247, S. aureus ATCC 29213, Leveitaa <0.5 1 99.7/03 Citrobacter spp. (115) in retaining activity against leading European pathogens
. peumoniae (SPN; 1528) 025(100//)  1(99>09/100F  1(99/>09/>99) Enterococcus faecalis ATCC 29213 and S. pneumoniae ATCC 49619. Sl 0015 006 1000,/ - i e 6 67774 responsible for skin and skin-structure, bloodstream, and
E. coli (EC; 2779) 0.12 (93/94/94) <1(93/94/95)° 0.25 (94/95/96) Vancomycin 0.25 0.5 100.0/ - 82}[;@3% . 52-112 ;6 7968.53//200.99 communlty-assomate_d resplra:\tory tract infections, including
Kiebsiella spp. (KSP; 883) >8 (77/78/78) >16 (80/81/84)° 16 (84/87/90) Results Viridans group streptococci (365) Ceftriaxone <0.25 32 75.7/7.8 those pathogens routm.ely resistant to other p-lactams such
_ S Ceftobiprole <0.06 0.5 -/- Imipenem 0.5 1 99.1/0.0 as MRSA and E. faecalis (Table 2).
Enterobacter spp. (ESP; 571) >8 (81/84/87) >16 (66/68/70)° 4 (88/92/96) e Ceftobiprole inhibited 100% and >99% of tested S. aureus and coagulase- Cefepime <0.12 2 89.0/8.0 Levofloxacin <0.5 2 922/7.0
P aeruginosa (PSA; 984) >8 (54/65/79) >16 (56/69/76)° 16 (49/66/80) negative staphylococci (CoNS) at 4 mg/L, respectively, although MIC,, gﬁ:é':rfy’;en zg:gg f 889%0// 186.21 %ﬁ’ggycé'l'i'ggaz‘)bactam 2 Sg 8851.-27// 163'.19 * These (Eh_aracterlstlcs war_rant _contlnue_d e\_lalt{atlon of_the agent
Acinetobacter spp. (ASP; 320) >8 (41/41/42) 16 (15/32/39)° 16 (26/37/49) values for oxacillin-resistant strains were 4- and 8-fold higher than oxacillin- Daptomycin 0.25 05 100.0/ - Trimethoprim/sulfamethoxazole <0.5 >2 82.6/174 as esmplrlc therapy, especially in those institutions/regions where
o Erythromycin <0.25 >2 62.7/34.5 Serratia spp. (205) MRSA and P. aeruginosa may be prevalent.
2 ceftriaxone; ® ceftazidime susceptible isolates for the two groups (Tables 1 and 2). Levofloxacin 1 ) 981/16 Ceftobiprole 0,06 o /.
. . . , . Linezolid 0.5 1 100.0/ - Ampicillin >16 >16 4.4/86.8
STt el el e o * Ceftobiprole was also broadly active against S. pneumoniae and f-haemolytic Panicillin 0.06 5 270/ 85 Ceie 012 1 98.0 /2.0
onclusions: LETODIProle dispiays prominent activity against uropean streptococci, inhibiting 100% of isolates at <0.5 mg/L; some viridans group Vancomycin 0.5 05 100.0/ - Ceftazicime <1 2 96.1/3.4
staphylococci, including OXA-R strains. The compound also displayed streptococai that originated from pediatric patients in Turkey had elevated * Breakpoint crteria are those from CLS [2008]; ® = no breakpoint established. f?ﬁggﬁé?e =020 o e Selected References
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and vancomycin, daptomycin, and linezolid for Gram-positive pathogens. Oxacilin-resistant (1372) < ! 6 39 [ 91 >99 100 Ceftobiprole >8 >8 -/~ P _ )
. . o . E. faecalis (1062) <1 12 32 65 75 90 95 98 Amikacin >32 >32 46.3/50.6 10. Kosowska, K., D. B. Hoellman, G. Lin, C. Clark, K. Credito, P. McGhee, B. Dewasse, B. Bozdogan,
The recent appearance of community-associated methicillin-resistant : Ampicillin/sulbactam 16 >16 49.4/ 40.6 S. Shapiro, and P. C. Appelbaum. 2005. Antimicrob. Agents Chemother. 49:1932-1942.
Staphylococcus aureus (CA-MRSA) is especially worrisome given the f-haemolytic streptococai (673) >99 >99 100 i ) ) ) ) 82}[?5?3&6 >1166 i]g ggj ; g?; 11. Noel, G. J., R. S. Strauss, K. Amsler, M. Heep, R. Pypstra, and J. S. Solomkin. 2008. Antimicrob.
rapidity of clonal spread that has occurred, enhanced pathogenicity features, S- peumoniae (1528) 8 8 9 >99 =99 100 : ) imipenem 1 >8 68.1 /28.4 Agents Chemother. 52:37-44.
and the occurrence of such pathogens in populations without usual risk Viridans group streptococci (365) " 86 90 91 93 9 96 96 ?’Oﬂoﬁﬁc}? bt g4 >g4 jg'gfgg'g
; Iperaciliin/tazobactam > > . .
factors. There is a paucity of broad-spectrum agents in development that E. coli 2779) %0 91 % % % % o 94 Pobmyxin B 05 <05 90.4/06
. , i ‘ . 72 74 7 77 78 78 obramycin > - :
are able to simultaneously target resistant subsets of both Gram-positive Klebsiella spp. (883) 63 e8 ; . - - Timethoprim/sulfamethoxazole 5 ) YT
and -negative species. Enterobacter spp. (/1) o7 0 & & H. influenzae (384)
Citrobacter spp. (115) 70 76 7 84 91 96 96 96 Ceftobiprole <0.06 <0.06 -/-
Ceftobiprole (previously known as BAL9141), an expanded-spectrum Serratia spp. (205) & 7 % m & & o = ﬁmo?d?li.lIin/clavulanate 51 % ; 206.0/ /1 2.?
- . . - : mpicillin < . .
pyrrolidinone-3-ylidene-methyl cephalosporin has completed Phase 3 clinical Salmonella spp. (59) 97 100 ) ) ) ) ) ) Cefepime <0.12 <0.12 100.0/ -
development for the treatment of complicated skin and skin-structure infec- P mirabills (203) 9 5 = 55 55 5 o6 57 %Egixe%we 58.25 501.25 188'8 ; -
. . . . . . . . . | . . -
tions (cSSSI), and is under regulatory review for this indication. This agent Indole-positive Proteae (146) 74 74 74 74 74 74 74 75 ;evof'oﬁf}cj? - Sg-g Sg-g 12)806% P
mi I 1+ 1 1 “ I Iperaciliiin/tazobactam =<0U. =<0. . .
demongtrates antlmlcroplal quah‘ueg similar to those of the “third and fgurth P, aeruginosa (984) < < ] 6 34 54 65 29 Totraoycline s s 8.2/ 1.0
generation” cephalosporins, by being stable to most commonly-occurring Acinetobacter spp. (320) 9 16 o5 35 39 21 41 40 Trimethoprim/sulfamethoxazole <05 >2 72.7/234
- Tall . a Breakpoint criteria are those from CLSI [2008]; ® = no breakpoint established. ¢ Percentages in parentheses are those meeting CLSI
ClaSSA an_d Slome Class C B IaC:tamaseS and haS a Str_ong aﬁlnllty for H. influenzae (384) 98 >99 100 - - - - - [CLSI, 2008] ESBL screening criteria for MIC values =2 mg/L.
penicillin-binding proteins, including PBP2a which mediates resistance to




