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Abstract

Table 2 Activity of ceftobiprole and comparator antimicrobial agents when tested
against diabetic foot infection isolates (2013-2016)

Table 1 Antimicrobial activity of ceftobiprole tested against the main organisms and organism groups of isolates (mg/L)

Materials and Methods

No. of isolates at MIC (mg/L; cumulative %)

Organism / organism group <5644 0.008 0.015 0.03 0.06 0.12 0.25 0.5 1 2 4 8 > MIC,, MIC,, — S
S. aureus (223) 1 0 0 74 100 33 15 0e 1 Organism (no.) / antimicrobial agent MIC, MIC,, s R s R
Background: Ceftobiprole medocaril (prodrug of ceftobiprole) is a fifth-generation  Atotal of 557 bacterial isolates (304 from Europe and 253 from the US) were collected ) ) (Ut EEr) ekl ) RO S aurous (229 05 1 . ~ 1000 0o
cephalosporin that is approved for use in multiple European countries to treat hospital- prospectively from patients during 2013 through 2016 in 23 medical centers in Europe MRSAGY) ?0.0% ) (35_9% ) (3730_6%) (11500_0% ) 1 2 CRtaroline] 025 i 9.2 0ok 9.2 18
acquired pneumonia (excluding ventilator-associated pneumonia) and community-acquired and 46 medical centers in the US as part of the SENTRY Antimicrobial Surveillance MSSA (172) 1 5 = = = . . CIRTEER <025 2 05 130 5.5 135
pneumonia in adults. Ceftobiprole medocaril is not approved for use in the United States. Program (0.6%) (0.6%) (0.6%) (43.6%) (100.0%) ' ' Erythromycin 025 5 632 23 641 5
In this study the activity of ceftobiprole and comparator agents was evaluated against - |solates selected for this study were designated by the site as pathogens isolated el (0.0% 4.8% (23.8% (23.8% 26.6%) 61.0%) 90.5% (100.0% 1 2 oot . . 1000 00 1000 00
contemporary clinical isolates from diabetic foot infections (DFI) from diabetic foot infections E. faccals (24) : 7 : : : : s : . 2. 4 2 4 2
(8.3%) (37.5%) (70.8%) (83.3%) (91.7%) (100.0%) | Vancomycin 05 1 100.0 0.0 100.0 0.0
Methods: A total of 557 bacterial clinical isolates (1 per patient infection episode) were - These were nonduplicate isolates from patients with a diabetic foot infection E. faecium (7) 0 1 0 0 6 4 _ S - 5 - - o iy
collected from patients with DFI in 23 medical centers in Europe and 46 medical centers in L L . . . (0.0%) (14.3%) (14.3%) (14.3%) (100.0%) Ceftaroline 1 1 02.2 0.0 92.2 7.8
the US from 2013-2016. Ceftobiprole and comparator agents were susceptibility (S) tested - Species |d§nt|_f|cat|on was performed at the. partlc:lpant_medlcal centers and _conflrmed B-haemolytic streptococci (58) (1??2 - (1546 o (21500 - 0015 003 BIEET: E0FS 22 20 P 20 Sz
following CLSI methods. Quality control organisms were tested concurrently with clinical at the monitoring Igboratory (JMI Lgborat.orles, North leerty, '0_""33 U_SA) using S. pyogenes (12) o S o Gontomion Z? B 060 20 060 20
isolates. CLS| and EUCAST interpretive criteria were applied according to current guidelines. Sftandard biochemical tests or matrl).(-as.3|sted laser desorption |on|zat|on.-t|me of (75.0%) (91.7%) (100.0%) <0008 —— Cneron X A 1000 00 1000 00
flight mass spectrometry (Bruker, Billerica, Massachusetts, USA), following the S. agalactiae (33) 0 1 8 24 - - Oxacilin >2 >2 0.0 100.0 0.0 100.0
Results: Ceftobiprole was very active against Staphylococcus aureus (22.9% methicillin- manufacturer’s instructions | (0.0%) (3.0%) (27.3%) (100.0%) MSTYEE"G":%?’T suiemenonezol e = i T 1606 00
Ir:esistar;:];_ N:F SA); the mllciogm for ceftcitr)]ipj\cjlllecwas 0'5/2) g}%llé (1 O?LO(:/(’O% (I)EO;J %’?ST (c;ri’;]eria). » Clinical isolates and quality control organisms were tested for susceptibility to reraderecas T :(32.0%) (1130.7%) (75;39.3%) (1770.7%) ?73.3%) ?77.3%) ?81.3%) (182.0%) (182.7%) ?82.7%) ?82.7%) (21600.0%) 0.03 >8 8:2;’(?;51[,%5 05 05 - - to0¢ o
or methicillin-susceptible S. aureus, the was 0.5/0.5 mg 0% S), and the - - SRUNT : - TR E. coli (36) 0 1 24 3 0 0 0 0 1 0 0 7 g Ceftriaxone 4 4 100.0 0.0 _ _
MIC, . for MRSA was 1/2 mg/L (100.0%S). Agogionst coagulase-negative staphylococci, the gzl:glbslprole and comparators according to CLSI guidelines using broth microdilution i ) ) (Bea ) iecr) s I, (1l (lldsie) {elhee) ) (80.6%) (100.0%) o : SRR = R o 2 il E
MIC, . for ceftobiprole was 1/2 mg/L. Ceftobiprole was active against Enterococcus faecalis | - | nierobacter sp- (22) 0.0%) W09%)  ©36%)  (662%)  (T27%)  (@18%)  (B18%)  G18%)  (18%)  (B18%)  (100.0%) 0.06 >8 Gontamiin o 5 0 12 o 12
(MIC__ .., 0.5/2 mg/L) but not against E. faecium (MIC_., >4 mg/L). Against B-haemolytic » CLSI (2017) and EUCAST (2017) interpretive criteria were applied Klebsiella spp. (21) 0 5 5 4 1 3 5 0 0 0 0 4 bl =i i i ol e ol
50/90 50 0.06 >8 e
streptococci, the ceftobiprole MIC, ,, was 0.015/0.03 mg/L with all isolates <0.03 mg/L. » Quality control organisms were tested concurrently with clinical isolates | (0.0%) (9.5%) (33.3%) (52.4%) (57.1%) (71.4%) (81.0%) (81.0%) (81.0%) (81.0%) (81.0%) (100.0%) I e et o o T i 008 s
Ceftobiprole S when tested against the Enterobacteriaceae was 77.3% (78.0%S, ceftriaxone; K. pneumoniae (14) 0.0%) 4 3%) 50.0%) 1. 4%) 1.4%) (78.6%) 78.6%) 78.6%) 78.6%) 78.6%) 8.6%) 100.0%) 0.03 >8 caonconyci 03 ! 1000 00 1000 00
88.7%/92.0%S [EUCAST/CLSI], cefepime). Against Escherichia coli (MIC,,,,,, 0.03/>8 mg/L), P, aeruginosa (54) | | | | | 0 3 " 21 7 5 ; ; . Cefobiprol ' : - - - -
(7.8%, 77.8%, and 80.6%/83.3% (EUCAST/CLSI) were S to ceftobiprole, ceftriaxone, and (0.0%) (5.6%) (25.9%) (64.8%) (77.8%) (87.0%) (100.0%) Seias & ¢ 428 o7.1 e -
cefepime, respectively. For cefepime and ceftazidime, S against Pseudomonas aeruginosa I 0.06 4 905 o5 5.7 143
was 87.0% and 85.2%, respectively, while 77.8% were inhibited by <4 mg/L of ceftobiprole m Gentamicin. <t s 24 33 24 478
(MiCs060» 226 m/L) e ; , ) o ) o
Conclusions: Ceftobiprole was active against contemporary, clinically relevant Gram-positive E%E;n:y?z: . | : o ) o &)
and Gram-negative isolates collected at EU and US medical centers from patients with « The pathogens most commonly isolated from diabetic foot infections were S. aureus e - : - - - -
DFI. The activity of ceftobiprole against these isolates was similar to that reported against (including MRSA), B-haemolytic streptococci, Enterobacteriaceae, and P. aeruginosa A i 2 1000 0 1000 00
Isolates from other sites of infection. The broad-spectrum activity of ceftobiprole, including P, _ _ _ _ _ Doxycycline 8 = 33.3 16.7 — —
aeruginosa and MRSA, suggests that further studies evaluating the potential of this drug in » Ceftobiprole was highly active against 223 S. aureus isolates C I = R f T il : - i 5 s o
patients with DFI are justified. - All were susceptible to ceftobiprole (EUCAST interpretive criteria; susceptible onciusions ererences p-haomalyti streptococci (52 | 2 o > o °'°
. . Ceftobiprole 0.015 0.03 — — — —
<2 mg/L) and 98.2% were susceptible to ceftaroline Ceftaroline <0015 <0.015 100.0 _ 100.0 0.0
- The MIC,_, values for ceftobiprole and ceftaroline were 0.5/1 mg/L and 0.25/1 mgl/L, * Ceitobiprole is an advanced cephalosporin that demonstrates potent activity against Awna]nd Sr.S’ rl?o?rig;]teéAlr-l ,I Crr:]ueéng YrCI: etr al. (2Of1t4)'. (,jb_\rghasl,e 3|_;andc:_rgiferdﬂ:jotjrblet-r?]lir:]cili f §:.:ﬁmrgy §§§ Of: 2 ézofo 123 ézojo Ezog
I ntrod u Cti on respectively S aureus, including .MRSA, apd B-haemolytic streptococci, while maintaining activity ﬁgspﬁ’?a II-SaOchirgcej poneIEncw)oeniaeCcl)izahlvf;/gt%ui\Ss gg ?5?—6|1 € plus lineézolid for the treatment o Covforac 05 1 5 7 045 17
- Atotal of 22.9% of S. aureus were methicillin-resistant against Gram-negative bacteria Clinical and Lab Standards Institute (2017) M100.897 Pert e £ Tetracycine o o v 552 v 5.
| | | » The pathogens most commonly isolated from diabetic foot infections were S. aureus Inical and Laboratory Standards Institute (2017), ->2/. Performance stanaards for Enterobacteriscese (150 v o e - o "
. Ceftobiprole is a parenteral fifth-generation cephalosporin that is active against Gram-positive - Against MRSA, the ceftobiprole MIC, . values were 1/2 mg/L and the ceftaroline (including MRSA). which represented 40.0% of isolates, followed by Enterobacteriaceae antimicrobial susceptibility testing: 27th informational supplement. Wayne, PA: CLSI. Cofbiprl 003 - = = 773 227
and Gram-negative bacteria values were 1/1 mg/L (26.9%), B-haemolytic streptococci (10.4%), and P, aeruginosa (9.7%) Craig WA, Andes DR (2008). In vivo pharmacodynamics of ceftobiprole against multiple bacterial Cottandime 028 o %7 120 %00 103
. Ceftobiprole is not approved for use in the US but is currently in Phase 3 development - Resistance rates for MRSA were much higher than for MSSA with levofloxacin (62.7% . The potent activity demonstrated by ceftobiprole against Gram-positive and Gram- pathogens in murine thigh and lung infection models. Antimicrob Agents Chemother 52 Ceftrizxone 012 8 780 187 780 187
to support indications for acute bacterial skin and skin structure infections and S. aureus vs 4.7%; CLSI), erythromycin (80.4% vs 18.0%; CLSI), and clindamycin (39.2% vs negative bacteria isolated from contemporary diabetic foot infections warrants further 3492-3496. contomicin 2 e %7 107 85.3 113
bacteremia, supported by BARDA; additionally ceftobiprole has received national licenses for 5.2%; CLSI) study for the potential use of ceftobiprole in these infections EUCAST (2017). Breakpoint tables for interpretation of MICs and zone diameters. Version 7.0, p— 2006 20,06 093 07 09 07
the treatment of adult patients with community- and hospital-acquired pneumonia (CAP, HAP), . In the absence of breakpoints for coagulase-negative staphylococci, applying the = valuating the ceftabinrale oharmacakinetics in oatients with diabetic foof infections January 2017. Available at: http://www.eucast.org/clinical_breakpoints/. Accessed January 2017. Fmethoprmaulfomethoxazole 205 Y 593 307 593 23
. . . . . . . . . . ] ° E. coli (36
eGXeCrIrl:,C:::s Y;T;'Iif;:rszgﬁgeﬂfmuymgg:hmsévueségi’ 23:%;;?;5;”;3%58?{;% :Zr?gggm defined EUCAST Staphylococcus SPP- (S. aureus) breakpoints of 1 mg/ L for Ceftarollne. oelE hel?) determineFi)tS poft)ential role P Farrell DJ, Flamm RK, Sader. HS, et al. (2014). Ceftobiprole activity against over 60,000 clinical gg;te{t;j:)g"e 003 8 s o e 222
’ ’ ’ ’ ’ ! ! and 2 mg/L for ceftobiprole for analysis purposes, all coagulase-negative staphylococci bacterial pathogens isolated in Europe, Turkey, and Israel from 2005 to 2010. Antimicrob Agents Ceftaroline 0.12 32 75.0 22.2 75.0 25.0
« Ceftobiprole has shown potent activity in vitro against methicillin-resistant Staphylococcus were susceptible to ceftaroline and 90.5% were susceptible to ceftobiprole Chemother 58: 3882-3888. %Fﬁifé?: 282% fi Zzé %2 zgg %g
Z;’; ei:a:t (Igﬂn?esrﬁt)) :;25::;322138/;8;22;5: gﬁfscggigg,ﬁgggmomae and has shown activity - Atotal of 57.1% of coagulase-negative staphylococci were methicillin-resistant E?rrefil ;I)J, Flamm RK, Se}(dgr HS,_tﬁt al(;l (20(1:I 4). ACtini'tg'lc')tf cief’g)bii)role e}gali.nst mlgc’;hicillin-resistapt ?‘;ﬁ{%‘;ﬂ?ﬁ 2312 Z% §§§ iéz 2_?'? ;_S'Q
: L . : : aphylococcus aureus strains with reduced susceptibility to daptomycin, linezolid or vancomycin, <0 > - - - -
. This agent is administered as the prodrug ceftobiprole medocaril, which is rapidly hydrolyzed : Ceftoblprole exhibited potgnt activity agaln_st Enterococcus faecalis (MIC, ., 0.5/2mg/L), A k I d t andp st)r/ains with defined SCCmec types. Int J Ant,-mp,-cmbzlé\gentspélgz §23_327_ 4 Piomalimtazobactarn 2 5 v s 52 T
in vivo to the active form ceftobiprole which was 4-fold more active than ceftaroline (MIC, ., 2/8 mg/L) CKNowie ge ments Fritsche TR, Sader HS, Jones RN (2008). Antimicrobial activity of ceftobiprole, a novel anti K'g%z';ip'?:‘::Z?methoxazme oooz : - - j: ::
» Studies in murine models of infection have shown that the fT>MICs required for bactericidal * Both ceftobiprole and ceftaroline exhibited poor activity against E. faecium (MIC,, | | | | methicillin-resistant Ste;phylococcus aureus cephalosporin, tested against con:cemporary SZ?;‘;:.‘:EG =tk a e AL s AL
activity of ceftobiprole are 230% for Gram-positive and 260% fT>MIC for Gram-negative >4mg/L) This study was supported by Basilea Pharmaceutica International Ltd. pathogens: Results from the SENTRY Antimicrobial Surveillance Program (2005-2006). Diagn Ceftzidims 025 222 755 214 T88 214
organisms » Against the B-haemolytic streptococci, ceftaroline (MIC, .., <0.015/<0.015 mg/L) and Microbiol Infect Dis 61: 86-95. pctreonam <0.12 16 785 214 88 214
* InaPhase 3 clinical study with HAP patients, ceftobiprole was administered as a 2-hour ceftobiprole (MIC,,,, 0.015/0.03 mg/L) were highly potent, as were other §-lactams Lipsky BA, Berendt AR, Cornia PB, et al. (2012). 2012 Infectious Diseases Society of America Lovofonadin w12 4 57 43 86 e
infusion at a dosage regimen of 500 mg q8h. In this study, the observed target attainments for - The highest ceftobiprole MIC was 0.03 mg/L clinical practice guideline for the diagnosis and treatment of diabetic foot infections. Clin Infect Dis T — o o g iy s
an MIC of 4 mg/L, the EUCAST PK/PD breakpoint for ceftobiprole, were 100% (N=273) and _ o _ _ , _ o ® -=n;|:' 7@ 54. e132-e173. P noruginoen 5y o =05 > 786 214 786 214
96.7% (N=266) at fT>MICs of 230% and =60%, respectively « Ceftobiprole activity against Enterobacteriaceae (77.3% susceptible) was more similar to R [ s | | | Ceftobiprole 2 -8 _ _ _ _
Niabet o N | that of ceftriaxone (78.0%/78.0%: EUCAST/CLSI criteria) or ceftazidime (80.0%/86.7%, RN MHRA (2013). Public Assessment Report Decentralised Procedure: Zevtera 500 mg powder for T : . e e e by
» Diabetic foot infections are frequent clinical problems that may be caused by many organisms EUCAST/CLSI criteria) than to ceftaroline (64.9%: EUCAST/CLSI) %]Ml\)\"\ -1 concentrate for solution for infusion (Ceftobiprole medocaril sodium). Available at: http://www.mhra Amikacin 2 g 92.6 3.7 90.7 7.4
in either single or polymicrobic infections, and are often caused by Gram-positive bacteria, | | T | : i .gov.uk/home/groups/par/documents/websiteresources/con369256.pdf. Accessed May 2017. f;?;i?;i’; ] =I5 L gl i 7
especially S. aureus . \</Vhen tested 3galnst P. aeruglnczsa, the pergentage oflceftoblprole MIC values that were e o Rossolini GM, Dryden MS, Kozlov RS, et al. (2011). Comparative activity of ceftobiprole against E»”f‘l’umtbtm E:g Z;‘j ézg 5024 ié %Z{
 In this study, ceftobiprole activity was evaluated against bacterial isolates from the US and =2 mg/L and =4 mg/L were 64.8% and 77.8%, respectively Gram-positive and Gram-negative isolates from Europe and the Middle East; the CLASS study. J Tobramycin 05 >8 88.9 1.1 88.9 1.1

a Criteria as published by CLSI [2017] and EUCAST [2017]
b — No interpretive criteria

https://www.jmilabs.com/data/posters/ASMMicrobe17-ceftobiprole-DFI.pdf

Europe collected during 2013 through 2016 from patients with diabetic foot infections - Susceptibility for ceftazidime was 85.2% (CLSI) and for cefepime 87.0% (CLSI) Antimicrob Chemother 66: 151-159.



