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Fig. 1. Plasma levels of doripenem, doripenem/cilastatin, and ref-

erence compounds in mice.
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Fig. 2. Plasma levels of doripenem, doripenem/cilastatin, and ref-

erence compounds in rats.
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Table 1. Therapeutic efficacy of doripenem and reference compounds against systemic infection caused by gram-positive

bacteria in mice

Organism 95% confidence
0 Challenge dose: CFU/mouse, mucin Compound MICO g/mLO EDsd) mg/kg/dosel] limits
DRPM 0.016 0.04 0.03-0.06
Staphylococcus aureus Smith MEPM/CS 0.063 0.19 0.05-0.71
024x 105 00 IPM/CS 0.016 0.02 0.01-0.03
CAZ 8 3.83 1.03-14.3
DRPM 0.008 0.02 0.021-0.022
Streptococcus pyogenes C-203 MEPM/CS 0.008 0.09 N.C.
014x 102,00 IPM/CS 0.008 0.02 0.021-0.022
CAZ 0.063 0.22 0.21-0.22
DRPM 0.008 0.35 0.22-0.56
Streptococcus pneumoniae Type | MEPM/CS 0.008 071 041-1.21
01.2x 10500 IPM/CS 0.008 0.10 0.06-0.16
CAZ 0.125 11.3 5.66-22.7
DRPM 0.25 141 1.06-1.89
Streptococcus pneumoniae SR16754 MEPM/CS 025 2.24 179-2.81
01.2x 108 00 IPM/CS 0.125 0.81 0.62-1.05
O penicillin-resistant strain CAZ 8 285 22.8.35.7
ABPC 2 28.5 22.8-35.7
DRPM 2 6.26 4.35-9.00
Enterococcus faecalis SR1004 MEPMI/CS 4 7.56 5.26-10.9
03.8x 10°% +0 IPM/CS 0.5 0.69 0.47-1.01
CAZ 0 64 116 78.0-172

Animal: ICR mouse, female, 5 weeks old, n [ 7.

Infection: intraperitoneal injection with( O O or without[ O [ 5% mucin.

Therapy: subcutaneous administration at 1 and 5 h after infection.

EDso: calculated by logit method.
MIC: determined by broth microdilution method.
N.C.: not calculated.

DRPM; doripenem, MEPM; meropenem, IPM; imipenem, CS; cilastatin, CAZ; ceftazidime, ABPC; ampicillin.
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Table 2. Therapeutic efficacy of doripenem and reference compounds against systemic infection
caused by gram-negative bacteria in mice

Organism MIC EDso 95% confidence
0 Challenge dose: CFU/mousel] Compound Oug/mLO | O mg/kg/dosel] limits
DRPM 0.031 0.04 0.0003-5.52
Escherichia coli EC-14 MEPM/CS 0.016 0.04 0.0003-5.52
032x 10°0 IPM/CS 0.063 0.21 0.017-2.49
CAZ 0.031 0.08 0.006-0.93
DRPM 0.063 2.49 1.12-5.56
Klebsiella pneumoniae SR1 MEPM/CS 0.031 1.45 0.65-3.21
07.9x 10°0 IPM/CS 0.5 2.99 1.33-6.73
CAZ 0.063 0.55 0.25-1.22
DRPM 05 0.35 0.27-0.46
Proteus \/u|gari3 CN329 MEPM/CS 0.25 0.16 0.12-0.21
013x 10°0 IPM/CS 4 1.41 1.05-1.90
CAZ 0.125 0.06 0.05-0.08
DRPM 0.125 0.12 0.09-0.16
E”lt‘;“x’bicg% cloacae SR12254 | mEPM/CS |  0.063 0.09 0.07-0.12
m] CfAZ-resistant strain IPM/CS 0.5 0.32 0.24-0.42
CAZ 32 7.66 5.88-9.96
) DRPM 05 0.35 0.26-0.48
%egfgtx'alfgsamr cescens SR25547 | MEPM/CS | 0.125 0.22 0.17-0.29
[0 CAZ-resistant strain IPM/CS 2 2.82 2.09-3.82
CAZ 64 22.6 16.7-30.5
DRPM 0.125 0.07 0.04-0.10
Haemophilus influenzae 88562 | MEPM/CS 0.063 0.03 0.02-0.04
015x 10°0 IPM/CS 0.5 0.29 0.19-0.43
CAZ 0.063 0.02 0.02-0.04

Animal: ICR mouse, female, 5 weeks old, n [ 7.

Infection: intraperitoneal injection with 5% mucin.

Therapy: subcutaneous administration at 1 and 5 h after infection.
EDso: calculated by logit method.

MIC: determined by broth microdilution method.

DRPM; doripenem, MEPM; meropenem, IPM; imipenem, CS; cilastatin, CAZ; ceftazidime.
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Table 3. Therapeutic efficacy of doripenem and reference compounds against lung infection caused by penicillin-
resistant Streptococcus pneumoniae SR11031 in mice

Viable cells in the lung Log CFU/lung, Mean = SDOJ
Doseld mg/kg) mero P
: penem/ imipenem/ - -
doripenem cilastatin cilastatin # ceftazidime ampicillin

10 2.05+ 1.03° 3.60+ 2.71 6.33+ 1.60° 537+ 2.10°
3 345+ 1.35° 3.76 + 2.46 147+ 0569°
1 6.31+ 1.42 6.47+ 1.08 4.64+ 0.80
0.3 6.84+ 1.10 567+ 1.35 519+ 1.29
0.1 7.23+ 1.05

Control 550+ 2.15

MICOp g/mLO 0.25 0.25 0.125 8 4

Animal: ICR mouse, female, 5 weeks old, n [0 6-7.
Airway injury: intranasal instillation with 1% formaldehyde solution on 3 days before infection.
Infection: intranasal injection, challenge dose; 6.7 x 10° CFU/mouse.
Therapy: subcutaneous administration at 4, 7, 24, 30, 48, 54, 72, and 78 h after infection.
Evaluation: the number of viable cells in the lung at 96 h after infection.
MIC: determined by broth microdilution method.
B :vscontrold®; PO 0.05 “9 ;PO 0.01, Dunnett’'s multiple comparison test(]
U1 vs 10 mg/kg of doripenemd P [0 0.01, Dunnett’'s multiple comparison test(]

# : vs doripenem P 00 0.01, Tukey’'s multiple comparison test(]

Table 4. Therapeutic efficacy of doripenem and reference compounds against meningitis caused by penicillin-
resistant Streptococcus pneumoniae SR11031 in rats

Viable cells in cerebrospinal fluidd Log CFU/mL, Mean = SDO
Dosel] mg/kg dori e
penem/ meropenem/ imipenem/ - .
cilastatin cilastatin # cilastatin # ceftazidime ampicillin

30 0 2.32°¢ 0 232" 0 232" 6.28+ 0.57°¢ 598+ 0.60°
10 348+ 1.18° 446+ 1.15° 242+ 0.29°
3 6.27 = 0.50 6.27+ 0.62 459+ 1.32°
1 593+ 1.05 6.38+ 0.53 6.30+ 0.37

Control 6.12+ 0.42

MICOp g/mLO 0.25 0.25 0.125 8 4

Animal: SD rat, female, 5 weeks old, n 0 8.

Infection: intracisternal injection, challenge dose; 1.8-1.9 x 10° CFU/rat.
Therapy: intravenous administration at 48 and 54 h after infection.
Evaluation: the number of viable cells in cerebrospinal fluid at 72 h after infection.

MIC: determined by broth microdilution method.

Y :vs control() P 00 0.01, Dunnett's multiple comparison test(]
Y1 vs 30 mg/kg of doripenem/cilastatin(] P [0 0.01, Dunnett’s multiple comparison test(]

# . vs doripenem/cilastatin0 P O 0.05, sigmoid Emax modelO

000 MEPM/CSOOO0O0O0O0OODDOOpOO0.050
IPM/CSO 3mg/kg0 00000 control 000000
00000000000p00.0100000000DRPM/
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MEPM/CS] p00.050000000000000IPM/CS
Op000500000000000

500000000

S.aureus SR20201 00000 00000O0O0O00O0ODO
000 DRPM/CSO00000DO0DOO M Table 500
2000 control 0000000 OO log CFU/heartD O

8260000000000 0ODRPM/CSOOODOODO
00000000000004mg/kg0 0000 4.300
20mg/kg0 0000 2540000000000000
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0001/20000000000000000000
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Table 5. Therapeutic efficacy of doripenem and reference compounds against endocarditis
caused by Staphylococcus aureus SR20201 in rats

Viable cells in the heartd Log CFU/heart, Mean + SD[
Doseld mg/kgO dori .
penem/ meropenem/ imipenem/ -~
cilastatin cilastatin# cilastatin ceftazidime

20 254+ 1.039° 462+ 16070 216+ 0.78°°0 599+ 2190.0
4 430+ 14500 6.02+ 1.69Y 360+ 24800
0.8 7.62+ 0.38 7.99+ 0.37 6.29+ 1.58
0.16 7.79+ 0.37 720+ 2.32 7.78 %+ 0.45

Control 8.26+ 0.34

MICOu g/mLO 0.063 0.125 0.016 8

Animal: SD rat, female, 6 weeks old, n [0 5-8.

Infection: intravenous injection at 24 h after placement of catheter in heart, challenge dose; 3.9-4.0

x 10° CFU/rat.

Therapy: intravenous administration at 6, 10, 24, and 30 h after infection.
Evaluation: the number of viable cells in the heart at 48 h after infection.

MIC: determined by broth microdilution method.

U :vs controld " ; PO 0.05 °%; PO 0.01, Dunnett’s multiple comparison test[]
Y1 vs 20 mg/kg of doripenem/cilastatinC] P O 0.01, Student’s t test(]
# : vs doripenem/cilastatinC] P 00 0.05, sigmoid Emax modelO
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Therapeutic efficacy of doripenem, a novel parenteral carbapenem antibiotic,
against experimental infection in mice and rats

Takafumi Sato, Masakatsu Tsuji, Kenichi Okazaki,
Hayato Matsuda, Toriko Yoshitomi and Hideaki Miwa

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

The in vivo antibacterial efficacy of doripenem DRPMO a new parenteral carbapenem antibiotic, was com-
pared to that of meropenem/ cilastatifl MEPM/CS0 imipenem/cilastatim IPM/CS0 ceftazidimé&l CAZ[] and am-
picillinl ABPCO against experimental infection in mice and rats.

Compared to a single administration of DRPM in mice, plasma concentration of DRPM with administration
combined with CS1 DRPM : CSO 1:100did not improve, but plasma concentration of DRPM in rats was improved
by combination with CS. No difference was seen in pharmacokinetic properties of plasma among DRPM,
MEPM/CS, and IPM/CS in mice and among DRPM/CS, MEPM/CS, and IPM/CS in rats.

Against murine systemic infection caused by gram-positive bacteria including penicillin-resistant Streptococ-
cus pneumoniaél PRSP DRPM exhibited good efficacy with EDs, of 0.02-6.26 mg,/kg, superior to MEPM/CS,
CAZ, and ABPC but inferior to IPM/CS. DRPM also showed potent efficacy] EDss: 0.04-2.49 mg/kg0 against
gram-negative bacterial infection including CAZ-resistant Enterobacter cloacae and was more active than IPM/
CS, but less active than MEPM/CS. In a mouse lung infection model caused by PRSP, DRPM caused significant
reduction of viable cells in the lung at 3 mg/kg or more, though ABPC was not effective at 10 mg/kg. The thera-
peutic efficacy of DRPM was more active significantly than that of ABPC and CAZ and similar to that of MEPM/
CS, but inferior to that of IPM/CS. In rat meningitis caused by PRSP, DRPM/CS caused significant reduction of
viable cells in cerebrospinal fluid at 10 mg/kg or more than. DRPM was more active than ABPC, CAZ, and
MEPM/CS, but less active than IPM/CS. In a rat endocarditis model caused by Staphylococcus aureus, DRPM
showed excellent efficacy with significant reduction of viable cells in the heart at 4 mg,/kg or more. lts efficacy
was more potent than that of CAZ and MEPM/CS and was comparable to that of IPM/CS.

The in vivo antibacterial efficacy of DRPM against experimental systemic and local infection in mice and
rats well reflected its in vitro activity and plasma concentrations in these animals.



