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Fig. 1. Equipment for simulating pharmacokinetics of test
compounds. Reagent 1 or 2 indicates the container for
the test compound.
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Table 1. Pharmacokinetic parameters of DRPM
Dosell mgld Durationd min(J Vel LO KeOhr?O o Ohr"'0 B OhrPi0d
DRPM 250 30 7.64 1.64 4.70 0.788
500 30 7.77 1.87 5.04 0.818
MEPM 500 30 11.47 1.28 2.92 0.750
1,000 30 9.407 1.79 6.67 0.856

Vc: distribution volume; Ke: rate constant of absorption;a and 3 : macro rate constant.
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Fig. 2. Time-concentration curves simulating pharmacokinetics in human plasma after
administration of 250 mg b.i.d. of DRPM] —-—--[1, 250 mg t.i.d. of DRPM1 -~ 0,

500 mg b.i.d. of DRPMO

0 and 500 mg b.i.d. of MEPMO -~ i
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Fig. 3. Pharmacodynamic parameters. AAC indicates the area above time-viable cells curves. Final kill indicates
the decrease in viable cells at 24 h incubation compared to the initial inoculum.
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Fig. 4. Bactericidal activity against S. aureus SR20406(1 MIC of DRPM:
0.063 uwg/mL, MIC of MEPM: 0.125 ug/mLOunder conditions simulating
pharmacokinetics at administration of 250 mg b.i.d. of DRPMO e [ and
500 mg b.i.d. of MEPMI O . Open circle§] O Tindicate the growth curve
of the test strain in the absence of test compounds.
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Fig. 5. Bactericidal activity against E. coli SR2126200 MIC of DRPM: 0.031
wg/mL, MIC of MEPM: 0.016 pg/mLOunder conditions simulating phar-
macokinetics at administration of 250 mg b.i.d. of DRPMO e [J and 500
mg b.i.d. of MEPMO O O Open circlesd O O indicate the growth curve
of the test strain in the absence of test compounds.
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Fig. 6. Bactericidal activity against P. aeruginosa SR24854(1 MIC of DRPM:
0.5 pg/mL, MIC of MEPM: 1 ug/mL0O under conditions simulating phar-
macokinetics at administration of 250 mg b.i.d. of DRPMO e [J 250 mg
t.i.d. of DRPMO a [0 500 mg b.i.d. of DRPMO O 0 and 500 mg b.i.d. of
MEPMUO O O Open circlesd O O indicate the growth curve of the test
strain in the absence of test compounds.
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Fig. 7. Bactericidal activity against P. aeruginosa SR248590] MIC of DRPM:
1 pg/mL, MIC of MEPM: 2 ug/mL0 under conditions simulating phar-
macokinetics at administration of 250 mg b.i.d. of DRPM[ e [ 250 mg
t.i.d. of DRPMO A [0 500 mg b.i.d. of DRPMO O [0 and 500 mg b.i.d. of
MEPMUO O O Open circlesd O O indicate the growth curve of the test

strain in the absence of test compounds.
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Fig. 8. Bactericidal activity against P. aeruginosa SR248380 MIC of DRPM:
2 ug/mL, MIC of MEPM: 4 ug/mL0O under conditions simulating phar-
macokinetics at administration of 250 mg b.i.d. of DRPMO e [] 250 mg
t.i.d. of DRPMO 4 [0 500 mg b.i.d. of DRPMO 0O O and 500 mg b.i.d. of
MEPMUO O O Open circlesd O O indicate the growth curve of the test
strain in the absence of test compounds.
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Fig. 9. Bactericidal activity against P. aeruginosa SR248260] MIC of DRPM:
2 ug/mL, MIC of MEPM: 8 ug/mL0 under conditions simulating phar-
macokinetics at administration of 250 mg b.i.d. of DRPMO e [ 250 mg
t.i.d. of DRPMO A [0 500 mg b.i.d. of DRPMO O 0 and 500 mg b.i.d. of

MEPMUO O O Open circlesd O O indicate the growth curve of the test
strain in the absence of test compounds.
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Fig. 10. Bactericidal activity against P. aeruginosa SR24848 [ MIC of
DRPM: 4 pg/mL, MIC of MEPM: 8 ug/mL0 under conditions simulating
pharmacokinetics at administration of 250 mg t.i.d. of DRPMQO e [] 500
mg b.i.d. of DRPMO 4 [0, 500 mg t.i.d. of DRPMO [0 Cand 1,000 mg b.i.d.
of MEPMO 0O [ Open circlesO O O indicate the growth curve of the test
strain in the absence of test compounds.
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Bactericidal activity against P.aeruginosa SR24817 0 MIC of

DRPM: 4 pg/mL, MIC of MEPM: 4 ug/mL0 under the conditions simu-
lating pharmacokinetics at administration of 250 mg t.i.d. of DRPNI e []
500 mg b.i.d. of DRPMO 4 [J 500 mg t.i.d. of DRPMO O O and 1,000 mg
b.i.d. of MEPMO O O Open circlesd O Oindicate the growth curve of the
test strain in the absence of test compounds.
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Fig. 12. Time above MIC]I O during 24 hCversus bactericidal
activity measured by the area above the curve AACO
Each circle indicates the result of each in vitro pharma-
cokinetic experiment under conditions simulating dos-
age regimens of DRPM.
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Fig. 13. Time above MICI O during 24 h(versus bactericidal
activity measured by the decrease in the number of vi-
able cells at 24 h. Each circle indicates the result of each
in vitro pharmacokinetic experiment under conditions
simulating dosage regimens of DRPM.

Table 2. Time above MICO % during 24 h(J of DRPM against MIC administered at

dosage regimens

Time above MICO % during 24 h( at MICO p g/mLO of

Dose
0.031 0.063 0.125

0.25 0.5 1 2 3

250 mg b.i.d. 657 58.1 50.6
500 mg b.i.d.  68.2 61.0 53.8
250 mg t.i.d. 98.5 87.1 75.8
500 mg t.i.d. 99.9 91.5 80.6

43.1 35.7 28.2 20.8 12.9
46.5 40.1 32.9 25.0 17.8
64.6 53.5 42.3 31.3 19.4
69.8 60.2 49.4 37.5 26.7
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Bactericidal activity of doripenem using in vitro pharmacodynamic models
Naomi Kuroda, Tadashi Munekage and Yoshinori Yamano

Discovery Research Laboratories, Shionogi & Co., Ltd.,
3-1-1 Futaba-cho, Toyonaka, Osaka, Japan

We evaluated the bactericidal activity of doripenem, a novel carbapenem antibiotic, against clinical isolates
by exposing strains for 24 h to doripenem concentrations likely to be produced in human plasma by intrave-
nous injection in different dosage regimens. We observed the relationship between bactericidal activity and the
percentage of time for which concentration was higher than the MIC for each isolatel TO MICO Maximum bac-
tericidal activity was observed when TO MIC exceeded 400 , and the number of viable cells at 24 h incubation
remained no more than the initial inoculum when TO MIC exceeded 250 .

Doripenem showed strong bactericidal activity against clinical isolates of Escherichia coli, Staphylococcus
aureus and Pseudomonas aeruginosa with a MIC of <0.5 ug/mL, under conditions simulating plasma concen-
trations when 250 mg of doripenem was administered twice a day. Under these conditions, TO MIC exceeded
350 of the total exposure period. Bactericidal activity did not improve significantly when TO MIC duration was
prolonged by simulating plasma concentration under the administration of 500 mg twice a day or 250 mg three
times a day. Against P. aeruginosa strains with MIC of =2 ug/mL, TO MIC was less than 250 under the condi-
tions simulating serum concentration when 250 mg of doripenem was administered twice a day. In these cases,
bactericidal activity increased when TO MIC duration was prolonged by simulating serum concentration under
the administration of 500 mg twice a day or 250 mg three times a day. The increase in the number of administra-
tions per day caused more potent bactericidal activity than an increasein doses per administration because it
prolonged TO MIC duration.

These results show a good relationship between the bactericidal activity of doripenem and the TO MIC dura-
tion, useful in determining the optimal dosing regimen.



