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Abstract: Objective To evaluate in witro activity of ceftobiprole
against clinical isolated bacteria in recent years in China. Methods The
minimal inhibitory concentrations ( MICs ) were determined by the
microbroth dilution method. Results A total of 948 clinical isolates
between 2019 to 2020 were studied.

Ceftobiprole exhibited excellent antibacterial activity against gram -

collected from nationwide
positive cocci, the value of MIC, was 0.5 mg + L' for methicillin
susceptible Staphylococcus spp and susceptibility rates of methicillin
resistant Staphylococcus aureus (MRSA) were 93. 1% , which was better
than that of ceftaroline (72.3% ). The MIC values of ceftobiprole against
penicillin nonsusceptible Streptococcus pneumoniae ( PNSSP) ranged from
0.06 to 1 mg - L~
MIC,, of ceftobiprole were <2 mg - L~

", with 80.0% susceptibility rate . The values of
for other streptococci and
Enterococcus faecalis. Against Gram — negative bacteria, ceftobiprole also
showed better antibacterial activity against non — extended spectrum B -
( ESBLs ) Escherichia coli, non - ESBLs Klebsiella

ampicillin - susceptible influenzae and

lactamases

pneumoniae , Haemophilus
Moraxella catarrhalis, the values of MIC,, < 0.5 mg - L' and
susceptible strains more than 98. 1%. The activity of ceftobiprole against

Pseudomonas aeruginosa was similar to that of ceftazidime and cefepime.
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Conclusion Cefiobiprole showed excellent antibacterial activity against clinical isolates, include MRSA, PNSSP, and

Haemophilus influenzae in recent years in China, which similar to the surveillance results in Europe and America. The

clinical prospect is worthy of expectation.

Key words: ceftobiprole; in vitro; minimal inhibitory concentration
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%5 PR A ( vancomycin resistant Staphylococcus aureus ,
VRSA) A %50 3k A6 1 28 2P0 AR 3R P2 — A5 7 1A
IR ER 254 ", 2008 4F 85 16 5K Ji f bl
PTG ALTE B PR R TE N A0 52 A 1 B IR S B2
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0.25 mg + L™ T KA HL S, %F MRSA (1) B
T bR —F, DUEL 1 A& 2, MSSA Xk 4 1 bk
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100% .84.3% F161. 4% ., ZFUNE H 77 L& iR k1l
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SARL AR Sk A6 A BE | Sk 6 bt b X Jt B LA TR B T
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Xf B2 AR HUR ]
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MIC,, fE 4310 4 mg « L™ I8 mg » L™, 53k A fhiie |
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76 L 2 1Sk AR I [ AR TCHC AR T o Sk 698 AROKT 4
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Table 1 Antibacterial activity and susceptibility (S) and resistance (R) rates (% ) of antimicrobial agents against gram — positive cocci

MICy, MICy, MIC,, de Mlcmge
Strains ( Number) Antibiotic S R
(mg-L7") (mg- L") (mg-L7") (mg-L7")

MSSA(52) Ceftobiprole 0.5 0.5 0.5 0.25 -1 100 0
Ceftaroline 0.25 0.5 0.25 0.25-0.5 100 0

Oxacillin 0.5 1 0.5 0.25-1 100 0

Vancomycin 1 1 1 0.5-1 100 0

Linezolid 2 2 2 1-2 100 0

Daptomycin 0.5 0.5 0.5 0.25 -1 100 -
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43R 1( Continued tablet 1)
MIC;, MIC,, MIC,, e MIC,,, .
Strains ( Number) Antibiotic S R
(mg- L") (mg+ L") (mg-L°") (mg- L")
MRSA(101) Ceftobiprole 1 1 0.5-4 93.1 0
Ceftaroline 1 1 0.5-4 72.3 0
Oxacillin 64 >256 >256 4 - >256 0 100
Vancomycin 1 1 1 0.5-1 100 0
Linezolid 2 2 2 1-2 100 0
Daptomycin 0.5 0.5 0.5 0.25 -1 100 -
MSSE (47) Ceftobiprole 0.12 0.25 0.12 0.008 -0.25 - -
Ceftaroline 0. 06 0.12 0. 06 0.008 -0. 12 - -
Oxacillin 0.12 0.5 0.06, 0.12 0.03-0.5 100 0
Vancomycin 1 2 1 0.25 -2 100 0
Linezolid 1 1 1 0.25-2 100 0
Daptomycin 0.25 0.25 0.25 0.06 -1 100 -
MRSE(53) Ceftobiprole 0.5 1 0.5 0.25 -4 - -
Ceftaroline 0.25 0.5 0.25 0.03 -2 - -
Oxacillin 4 64 1,2 1 - >256 0 100
Vancomycin 1 1 0.5-2 100 0
Linezolid 1 1 0.25 -16 98.1 1.9
Daptomycin 0.25 0.5 0.25 0.12 -1 100 -
MSS(36) Ceftobiprole 0.12 0.25 0.25 0.06 -0.5 - B
Ceftaroline 0.12 0.25 0.06, 0.12 0.03-0.25 - -
Oxacillin 0.25 0.5 0.25 0.03-0.5 100 0
Vancomycin 0.5 1 1 0.25 -2 100 0
Linezolid 1 2 1 0.5-2 100 0
Daptomycin 0.25 0.5 0.5 0.06 -2 97.2 2.8 %
MRS(49) Ceftobiprole 0.5 8 0.5 0.25-16 - -
Ceftaroline 0.5 4 0.5 0.12 -8 - -
Oxacillin 128 >256 >256 1->256 0 100
Vancomycin 1 1 1 0.25 -2 100 0
Linezolid 1 32 1 0.5->64 89.8 10.2
Daptomycin 0.5 1 0.5 0.12 -1 100 -
PSSP(40) Ceftobiprole 0.016 0. 06 0.016 0. 004 -0. 06 100 0
Ceftaroline 0. 008 0.03 0. 008 0. 004 -0. 06 100 -
Penicillin 0.016 0. 06 0.016 0.004 -0. 06 100 0
Ceftriaxone 0.016 0. 06 0.016 0.004 -0. 12 100 0
Cefepime 0. 06 0.25 0.03 0.016 -0.5 100 0
Vancomycin 0.25 0.5 0.25 0.12-0.5 100 -
Linezolid 1 1 1 0.5-2 100 -
Daptomycin 0.12 0.12 0.12 0.06 -0.5 - -
PNSSP(70) Ceftobiprole 0.5 1 0.5 0.06 -1 80.0 0
Ceftaroline 0.12 0.25 0.25 0.06 -0.5 100 -
Penicillin 1 2 2 0.12-2 0 45.7
Ceftriaxone 0.5 0.5 0.25-2 84.3 0
Cefepime 1 1 0.12 -4 61.4 4.3
Vancomycin 0.25 0.5 0.25 0.12-0.5 100 -
Linezolid 1 1 1 0.5-1 100 -
Daptomycin 0.12 0.25 0.12 0.06 -0. 25 - -
S. pyogenes(27) Ceftobiprole 0. 008 0. 008 0. 008 0.004 -0.03 100 -
Ceftaroline 0. 004 0. 008 0. 004 0.004 -0.016 100 -
Penicillin 0. 008 0. 008 0. 008 0. 004 -0. 06 100 -
Ceftriaxone 0.016 0.03 0.016 0.008 -0.03 100 -
Cefepime 0.016 0.016 0.016 0.016 -0.03 100 -
Vancomycin 0.25 0.5 0.25 0.25-0.5 100 -
Linezolid 1 1 1 0.5-1 100 -
Daptomycin 0. 06 0. 06 0. 06 0.03 -0. 06 100 -
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43R 1( Continued tablet 1)

. - MICs MICy, MIC, 4. MIC,
Strains ( Number) Antibiotic S R
(mg-L7") (mg- L") (mg-L7") (mg- L")
S. agalactiae(28) Ceftobiprole 0.016 0.016 0.016 0.008 -0.016 - -
Ceftaroline 0. 008 0.016 0. 008 0.004 -0.016 100 -
Penicillin 0.016 0.03 0.016 0.016 -0.03 100 -
Ceftriaxone 0.03 0.03 0.03 0.008 -0.03 100 -
Cefepime 0.03 0. 06 0.03, 0.06 0.03 -0.06 100 -
Vancomycin 0.5 0.5 0.5 0.25-0.5 100 -
Linezolid 1 1 1 0.5-1 100 -
Daptomycin 0.25 0.25 0.25 0.12-0.25 100 -
Streptococcus spp. Ceftobiprole 0.12 2 0.03 0.016 - 16 - -
viridans group(25) Ceftaroline 0.03 1 0.03 0.016 -8 - -
Penicillin 0. 06 32 0.03 0.016 — 128 64.0 16.0
Ceftriaxone 0.12 16 0.12 0.03 -64 84.0 16.0
Cefepime 0.25 64 0.12 0.016 —64 84.0 16.0
Vancomycin 0.5 1 0.5 0.12 -1 100 -
Linezolid 1 1 1 0.5-1 100 -
Daptomycin 0.25 0.5 0.25 0.12 -1 100 -
E. faecalis(51) Ceftobiprole 0.5 1 0.5 0.06 -8 - -
Ceftaroline 4 16 2 0.5->32 - -
Ampicillin 1 2 1 0.5-64 98.0 2.0
Vancomycin 1 1 1 0.5-2 100 0
Linezolid 2 4 2 1-8 86.3 9.8
Daptomycin 1 2 0.5 0.12 -2 100 0

MSSA ; Methicillin susceptible Staphylococcus aureus; MRSA: Methicillin resistant Staphylococcus aureus; MSSE: Methicillin susceptible Staphylococcus
epidermidis; MRSE: Methicillin resistant Staphylococcus epidermidis; MSS: Methicillin susceptible Staphylococcus excluding S. aureus/S. epidermidis; MRS
Methicillin resistant Staphylococcus excluding S. aureus/S. epidermidis; PSSP: Penicillin susceptible Streptococcus pneumoniae; PNSSP: Penicillin non —

susceptible Streptococcus pneumoniae; S. pyogenes: Streptococcus pyogenes; S. agalactiae: Streptococcus agalactiae; E. faecalis: Enterococcus faecalis;

* . nonsusceptible; -

no breakpoints.

F2 LTI R MIC 455 R AT 255 (% )
Table 2 Antibacterial activity and susceptibility (S) and resistance (R) rates (% ) of antimicrobial agents against gram — negative bacteria
) o MICs, MICy, MIC,,,de MIC,,, e
Strains ( Number) Antibiotic S R
(mg-L7") (mg-L7'") (mg-L7") (mg- L")
Non — ESBLs Ceftobiprole 0.03 0. 06 0.03 0.016 -0.25 100 0
E. coli(50) Ceftaroline 0. 06 0.25 0. 06 0.03-0.5 100 0
Ceftriaxone 0. 06 0.12 0. 06 0.016 -0. 12 100 0
Ceftazidime 0.12 0.5 0.12 0.06 -1 100 0
Cefepime 0. 06 0. 06 0. 06 0.03-0.12 100 0
Non — ESBLs Ceftobiprole 0.03 0. 06 0.03 0.016 -0.5 98.1 0
K. pneumoniae(52) Ceftaroline 0.12 0.12 0.12 0.06 -0.5 100 0
Ceftriaxone 0. 06 0.12 0. 06 0.03 -0.25 100 0
Ceftazidime 0.25 0.5 0.12 0.12 -1 100 0
Cefepime 0.03 0. 06 0.03 0.03 -0.12 100 0
Ampicillin - susceptible Ceftobiprole 0. 06 0. 06 0. 06 0.016 -0. 06 100 0
H. influenzae(35) Ceftaroline 0. 008 0.016 0. 008 <0.002 -0.06 100 -
Ceftriaxone 0. 004 0. 008 0. 004 <0.002 -0.03 100 -
Ceftazidime 0.12 0.12 0.12 0.03 -0.25 - -
Cefepime 0.12 0.12 0.12 0.03 -0.12 100 -
Ampicillin 0.25 0.5 0.25 0.25-0.5 100 0
Ampicillin - resistant Ceftobiprole 0.5 1 0.5 0.016 -1 48.6 10. 8
H. influenzae(37) Ceftaroline 0.12 1 0.12 0.008 -2 83.8 16.2 =
Ceftriaxone 0.12 0.12 0.12 <0.002 -0.25 100 -
Ceftazidime 0.25 1 0.25 0.03 -1 - -
Cefepime 1 2 1 0.03 -2 100 -
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43R 2 ( Continued tablet 2)

MICs, MICy, MIC e MIC, e
Strains ( Number) Antibiotic S R
(mg-L7") (mg-L7') (mg-L7" (mg- L")
Ampicillin 64 >256 >256 4 - >256 0 100
M. catarrhalis(51) Ceftobiprole 0.25 0.5 0.25 0.03-0.5 - -
Ceftaroline 0.12 0.5 0.12 0.016 -2 - -
Ceftriaxone 0.5 1 0.5 0.06 -2 98.0 0
Ceftazidime 0.12 0.25 0. 06 0.06 -0.5 - -
Cefepime 1 1 0.5-4 100 0
CAZ - susceptible Ceftobiprole 4 4 0.5-32 - -
P. aeruginosa(104) Ceftaroline >32 >32 >32 8§->32 - -
Ceftazidime 2 2 1-8 100 0
Cefepime 2 8 2 0.5-32 98. 1 1.0
CAZ - nonsusceptible Ceftobiprole 32 256 256 2 -256 - -
P. aeruginosa(40) Ceftaroline >32 >32 >32 >32 - -
Ceftazidime 128 >256 128 16 - >256 0 92.5
Cefepime 64 >256 128 8 - >256 2.5 92.5
ESBLs: Extended — spectrum B — lactamases; K. pneumoniae: Klebsiella pneumoniae; H. influenzae: Haemophilus influenzae; M. catarrhalis: Moraxella
catarrhalis; CAZ; Ceftazidime; P. aeruginosa: Pseudomonas aeruginosa; * : Nonsusceptible; —: No breakpoints.
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Figure 3  Cummulative isolates (% ) of ceftobiprole and main com-
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Figure 6

Cummulative isolates (% ) of ceftobiprole and main

compared agents against 52 non — ESBLs K. peumoniae
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Figure 7  Cummulative isolates (% ) of ceftobiprole and main

compared agents against 35 ampicillin — susceptible H. influenzae
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Figure 8  Cummulative isolates (% ) of ceftobiprole and main

compared agents against 37 ampicillin — resistant H. influenzae
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