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Table 10 Susceptibility distribution of biapenem and other antimicrobial agents against clinical isolates of

106 Pseudomonas aeruginosa strains

Nolbf isolates for which the MICO p gdmLO was:

Antibiotic MICs  MICw
063 00125  0R5 o6 1 2 4 8 16 32 64
Biapenem 3 7 35 39 1 2 6 8 3 2 1 16
Meropenem 7 15 22 30 9 5 7 5 3 3 ob 8
Imipenem 2 12 46 25 3 14 4 2 32
Panipenem 2 1 6 30 20 27 14 6 8 32
Ceftazidime 1 1 30 49 11 5 3 2 4 2 8
Piperacillin 1 4 20 44 19 8 4 6 4 16
Arbekacin 2 25 43 19 13 1 3 2 8
Gentamicin 2 35 42 14 4 1 2 2 2 4
Levofloxacin 3 25 46 15 5 5 1 2 4 1 8
Ciprofloxacin 4 26 47 11 5 4 3 3 2 o5 2
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Fig. 1. Correlation of susceptibilities of biapenem and other carbapenem agentsto Pseudomonas ar uginosa.



Table2 Resistant pattern of Pseudomonas aer uginosa for various antipseudomonal agents

Biapenem Meropenem Imipenem Piperacillin Ceftazidime Arbekacin Gentamicin Ciprofloxacin Levofloxacin
MIC Nolof MIC Nolbf MIC Nolbf MIC Nolof MIC Nolof MIC Nolof MIC Nolof MIC NoCof MIC NoCof
OugimLO |strains| O pgimLO | strains| O pgimLO | strains| O ugimLO |strains| O pgdmLO | strains| O pgImLO | strains| O ygdmLO | strains| O pgdmLO | strains | O ugimLO | strains

64 2 64 2 64 1 64 2 64 2 32 1 64 1 64 1

e z 32 1 16 1 1 1 1 1

64 1 32 3 32 1 16 1 8 1 4 1 16 1 32 1

32 3 16 1 16 1 8 1 4 1 2 2 2 1 8 1

8 1 4 1 2 1 2 1 oR5 1 1 1

8 3 64 1 64 1 64 1 8 2 4 4 2 1 4 1

16 8 4 4 32 6 8 1 2 6 4 1 2 3 ore5 7 2 2

2 1 16 1 4 4 1 1 2 5 1 1 1 4

2 2 0b 1

8 1 64 1 8 1 4 1 8 1 8 1 1 1 4 1

8 6 4 3 32 3 4 2 2 3 4 2 2 3 06 2 2 2

2 2 16 2 2 3 1 2 2 1 1 2 0ore5 2 1 1

1 2 om25 1 0B 2

4 2 16 2 32 2 16 2 8 2 1 2 1 2 16 2 64 2

2 1 1 1 4 1 64 1 16 1 8 1 64 1 oR5 1 06 1

2 1 4 22 64 3 64 1 64 1 64 1 64 1 64 1

1 5 2 16 32 1 32 1 16 1 32 1 32 1 32 1

0B 16 1 1 16 2 16 1 8 2 8 1 1 1 4 2

1 29 025 10 8 11 8 1 4 6 4 1 0B 2 2 2

orm2s 5 4 13 4 7 2 19 2 21 oR5 21 1 22

0[D63 2 2 9 2 17 1 9 1 13 or2s 12 0b 11

1 10 0b 1 o5 1 063 1
06 1

2 1 4 2 32 1 32 1 8 5 8 2 4 2 16 1

1 1 2 29 16 2 8 1 4 4 4 5 2 1 8 2

B 36 06 14 1 5 8 3 4 2 2 16 2 10 1 2 4 1

oes 11 4 20 2 18 1 10 1 15 ob 5 2 7

o125 5 2 7 1 14 0B 1 0B 3 0ore5 15 1 17

0[D63 4 1 3 o5 1 ori2s 11 0b 8

2 1 16 1 16 1 4 2 8 1 4 3 2 1 8 1

1 2 8 2 8 3 2 3 4 3 2 1 1 1 4 1

ores 8 ores 4 4 4 4 4 1 3 2 1 1 4 0B 1 2 1

025 1 2 1 1 3 om25 2 OB 2

0N63 3 0orR5 3

o6 1 1 1 8 1 2 1 4 2 2 2 4 1 8 1

0r125 3 om25 1 0B 2 1 1 1 1 1 1 0B 1 0B 1 2 1

0[D63 1 05 1 05 1 or2s 1 0b 1

Gray color indicates resistance for each antibiotic  Classification of resistance for these antibiotics was based areport on breakpoint for respiratory bacterial infection*”
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Fig. 2. Influence of inoculum size of Pseudomonas
aeruginosa on susceptibilities of 53 —actam agents.
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Table30 MICsof biapenem, meropenem, imipenem, panipenem, and ceftazidime against
Pseudomonas aeruginosa strains used in measurement of bacterial killing kinetics

MICO pgimLO
Strain
biapenem meropenem imipenem panipenem ceftazidime

#8 0B ores5 1 2 4
#9 06 0B 1 2 2
#59 0B 06 2 8 2
#63 1 0B 2 16 2
#31 1 0B 2 4 1
#103 o5 0B 1 4 1
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Fig. 3. Bactericidal activity of biapenemmeropenemCand
ceftazidime against 6 Pseudomonas aer uginosa strains.
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Table4d Binding affinities of biapenem, meropenem, and ceftazidime at their M1Cs for penicillin—binding proteins of

Pseudomonas aer uginosa strains #3
BindingO O O
Antibiotic Mic 9 PBPs-binding situation
UpglmlU  pgp1Al1B  PBP2 PBP3 PBP 4 PBP5
Biapenem o6 730 612 690D 100C0 19 4001A11BO30205
Meropenem 0oRr5 600D 580 926 8701 9[0 30401A01BO205
Ceftazidime 4 960D 514 100C0 51 6[B 301AI1BOO20405

Fig. 6. Scanning electron micrographs of Pseudomonas aeruginosa strain [ 8 after exposure to the 2 X MIC of biapenem(
meropenem(] and ceftazidime. Samples are asfollows: A , control ; B, ceftazidime 4 h; C, biapenem 2 h; D, biapenem 4

h; E, meropenem 2 h; F, meropenem 4 h. Each bar indicates 1y m.
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Comparison of in vitro activity of biapenem with other antimicrobial agents
against clinical isolates of Pseudomonas aer ugi nosa

Kimiko Ubukata ™ Naoko Chiba ] Reiko K obayashi*1] Keiko Hasegawa™
Y oshimi Higurashi*J Tomomi Iwai*0 Katsuko Okuzumi®
and Masatoshi Konno™
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“Emeritus Professord Teikyo University] School of Medicine

Thein vitro activity of 10 antimicrobial agents including carbapenem antibiotics biapenemd BIPM[T]
meropenemd MEPM [T imipenemd IPMO and panipenemd PAPM 1] was determined by the agar dilution
method against Pseudomonas aeruginosa isolated nationwide in Japan in 2001. MICss and MICes of
carbapenem antibioticswere asfollows: BIPMO 1 and 16y gdmL; MEPM0O 0.5and 8y gImL; IPMO 2 and
32ugimL; PAPMO 8 and 32u gimL. BIPM susceptibility was correlated more with IPM than those of
other carbapenem agents. The bactericidal effect of BIPM at concentrations above the MICOagainst clinical
isolates of 6 P. aeruginosa strains, was excellent compared to that of MEPM and ceftazidimed CAZ[TJ and
was enhanced in the presence of 100 human fresh serum. The postantibiotic effectd PAED was
demonstrated only when P. aeruginosa strain [0 8 was treated with BIPM at concentrations above the MIC

0 1p gdmL0O and in the presence of 1000 human fresh serum for 2 hours. The binding affinity of 3 agentsfor
penicillin—binding proteinsl] PBPsC of P. aeruginosa strain 0 8 was analysed usingll *H] benzylpenicillin,
with thefollowing results: BIPMO PBP 40 1000 [1J PBP 1 Al1 BO 73.90 (I PBP 30 69.00 [1J PBP 201 61.2
0g MEPMO PBP 30 92.500 [11 PBP 40 87.100 [11 PBP 1 Al1 B 60.001 (11 PBP 200 58.901 [1 CAZ[IO PBP 3

01000 [T PBP 1 A1 B1 96.00 (11 PBP 21 51.40 (11 PBP 41 51.200 [1. PBP binding agreed with morphological
changesin P. aeruginosa strain [ 8 after exposure to the above 3 agents. Following exposure to BIPM at
above the MICO cells lost their rod-ike shape, becoming spheroplasts or bulge forms indicating marked
damage to the cell surface. Cell lysis was significantly enhanced in the presence of 100 human fresh
serum. Exposure to MEPM induced morphological changes in filament cells in bulge formation andd in
CAZO only filament cells were observed. Cells treated with either MEPM or CAZ showed little surface
damaged. The potent bactericidal effect of BIPM observed at concentrations above the MIC in a short time
was assumed to be due to its highest affinity for PBP 4 and its high affinity for PBP 1 Al1 BO PBP 30 and
PBP 2 at concentrations lower than the MIC.



