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SN2 NS A LRPUREIE T, il R 4071
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inosa % &L in vitro HUAWGPEIZ DT DRPM Tid
FAEN B ZBZASNEVE DD, fthd F L3R
I L REEE SO PURIREE A A 2 PRSI
LT, EEZMEMMET L HROEELARE X
T3, ZO &S BEZMEDIKT L7z P aerugi-
nosa \Z X3 AIEHFRRE LTid, BHE2S5DH
FEHEAEOREMRLHEEO LG 2% 5
N5, ZhET, DRPM & AUOHRIED G Fh R
IZOWTRET S -MERIZIEE AL 8L, #Hik
KR LEEEZL D LTHETHDIEELZOND,
58l, P aeruginosa B 5y iRk % vy, DRPM &
TIVOVAVIERESDIZNI T LA UF 0y
RIE L D in vitro BEFIR EBET L 220 THRES$
%o

L RBRMARVTEE

1. ERAREE

H 2N X2 LSRR PUR FE doripenem (DRPM),
imipenem (IPM), meropenem (MEPM), biapenem
(BIPM)KAK U7 2 7 ') 2 ¥ FRIE tobramycin
(TOB), amikacin (AMK) X" 7L+ a+/ a v R
3 ciprofloxacin (CPFX) O JIfili D P & A 7 fIEHE i,
L 72,

2. ERAEK

REZPEMIEIZIE, 2004 4F-12 42[F] 16 RFEHER 1=
BT, HA DR A 5 3 7z P aerugi-
nosa NKREMHA L7z, &k, MEEMKkE LT
P, aeruginosa ATCC27853 %\ 7z,

3. BRMBIEE

FAEPUASED /N AP ERE (MIC) 13 Clini-
cal and Laboratory Standards Institute (CLSI) {Z#E
U 7= B W R 7 B CAT - 723, 2 Ml
35t & U T cation-adjusted Mueller Hinton broth
(CAMHB) % Fvy, Ff I35 5% 10* CFU/well

THT 5 720 REBAMFIIAFXRTHE 35°C T 16~20 I
MR AT - 72, FIE TR, IO 2 3HR
BHEMICE T 2RORTE AR L 72%, WORE
BRD 570 well O g/ NRERE 42 MIC &
L7z,

4. EEMEROHAMR

SHEPREO AN RIEF = v 7 — K — F ik
12 & D Fractional inhibitory concentration (FIC)
index %KD 723710, HiFHOMAA DX H LN
NALRPEHE 7 I /) Y FRES B 0E
HISRE LRI E T rax ) oy D
AFF 12K O A A D (DRPM+TOB, DRPM+
AMK, DRPM+CPFX, IPM+TOB, IPM+AMK,
IPM+CPFX, MEPM+TOB, MEPM+AMK,
MEPM+CPFX, BIPM+TOB, BIPM+AMK,
BIPM+CPFX) THat L7z, FIC index D5 HHZE!
HA (FIC index= i FIEO /D MIC fifi/ Hi Ay
DFEHID MICfiEi + Hf FHIREDBEL A Al D MIC fisi/ g
BEOFIAAIO MICHE) 12Xk DFhEL 72, HFFRD
B o % & FIC index =0.5: M3, 0.5<FIC
index =1: #Ifll, 1<FIC index =2 AR, 2<FIC
index : 5Pt & L7z, WORE ZMHIEL 2% 4 O
R O/ AL HEIZH T B FIC index % 2HE
LU, WORE/SL — 2 oM - FHE - RBIE
Y & DX FIC index DI/IME %, FEHUhHR %
T DIXFIC index D Afili % fif F FIC index &
L7z, ¥, FIC index 1Z/MEUELLT 4¥1H %4
BHALTUNMNURLIT 3N TREL L, &/NFIC
index 2[RIl & 7 % A ¥ b BEBAFAET 254
11 A NN F L RPIFE SO MICIEA K DK T3
BHRA4 Y P ERAU 2, S3EHOW5E R i
DRPM: 64~0.008 ug/mL, IPM, MEPM, BIPM:
128~0.008 pg/mL, TOB: 64~0.063 ug/mL, AMK:
32~0.031 ug/mL, CPEX: 64~0.008 pg/mL & L 7=,
AR THW WK IEEAESZ Y — X4 7V
IZEWTHOWERRER -Th2Z 6, Al
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OMEREFTPHOREIL, BRICHRE IR T3
MIC 12 DTl &P & dei L 727,
535003 ERCIRIE A fLAA DB THF R % [ERE
L7,

5. RS MR OTH RO MR ST E

(RS2 M K OVt PERR DB 1E, MIC % Jll5E %
(28 LN LRI EED MIC % =8 ug/mL %
N BB EIA (%) TRLU 72,

6. HEERE

JINT ANy o DEEFIETH B Steel D
WE &1 -7, FEfiEDRPM & L, A& KiHE
1£0.05& L7z,

II. &8

1. ERERBEVRICK§ 2 B2 MS

P, aeruginosa 92 ¥RIZK % H1 L 2SN 1 L RPUA
## (DRPM, MEPM, IPM, BIPM) & 7 3 / ') 2 &
F &3 (TOB, AMK), 7L+ ua% /oy Rk
(CPFX) & DO fif FIRHZ X % A2 £ 53 i % Table 1
IR U Tze NN L RPURESE T & P
DRA 5 720D DRPM TH D, MIC,, i 8 ug/mL,
MIC range 130.031~>64 ug/mL T -7z, MEPM
D MICy, i3 16 ug/mL T MIC range (3 0.016~
>128 ug/mL, IPM ®D MIC,, (& 16 ug/mL T MIC
range 1% 0.25~>64 ug/mL %7/~ L 72, BIPM D
MICy, 1& 16 ug/mL T MIC range i 0.125~>64
ug/mL Th -7z,

Jr ISR A L RBUE S & TOB, AMK, CPFX
LSS ICR MO IERHZRL 7
® ¥ DRPM T , DRPM+TOB, DRPM+AMK,
DRPM+CPFX Dl A& DI 351 T MIC,, 1
2ug/mL &R L, B AN L RPIHFHE & 7
I/ AV FREFEF T LA e F a0y R
EDHFHTD MICy, 1% 4~16 ug/mL T > 7=,

H NI L SRPUR SRR & GF FHIRE T OB
WO ZENEHE$ 5 L, DRPM Tid TOB,
AMK, CPFXW¥hzffH L 258120 TE
Bl EE (MICy,: 8 ug/mL) 2> & fif HI B (MIC,,:
2 ug/mL) i A5 D PUR DO BGEE 2D 5 7z
2, DO HFHOMAA DY T, 4{5OWEMENRE
AR X 7= D 1Z MEPM+TOB, MEPM+AMK,
BIPM+CPFX DA TH - 7=,

2. RSN RO HIREE

WE U 72 P aeruginosa 92 BFRIZK 3 % K341 D
(& A2 VE R OV PR Y B 1, DRPM BB
WA, 141% ke IK<, X TMEPMD
22.8%, BIPM (23.9%), IPM (28.3%) DIAT & - 7=
(Table 2)o HNAINNI LRYIFEHEE T I /7)) a
VIR HBHNETALF X oy REAE G
L7284, Rk o HE 1X DRPM+TOB T
2.17%, DRPM+AMK T 3.26%, DRPM+CPFX
T4.35% & DRPM HUHIEIZ AT 1/6~1/3 1IZIK T
L7z, £72, DRPM &7 3 /7)) a Y FR¥ELE D
H L 7= B o it ¥4 ¥ o 41 % 12 MEPM (+TOB:
7.61%, +AMK: 9.78%) X IPM (+TOB: 18.5%,
+AMK: 16.3%) OBAIZ R TH 6 12K h >
726

3. GHRARMRRBEE

B HIZRh SR % /N FIC index T/R L, 28k % 100%
& L7=A D FIC index D& #|4 % Fig. 1, 2 TR
L7zs P aeruginosa 92 ¥RIZx44 % FIC index D]
A1, DRPM+TOB O fif F I i3 AH 3 20 3
17.4%, HMZEHHERD 783% Td - 72, FERIZ,
MEPM +TOB fif IR D AH SRR 13 10.9%, AN
#h B2 83.7% T & - 72 (Fig. 1), IPM+TOB,
BIPM+TOB f}f I D MR R IE Z 24 3.3%,
2.2% LK<, MR A 77.2% & 72.8%, B
74 19.6%, 25.0% CTdH > 7=,

AMK fif F I (3 M 3 25 R A DRPM+AMK T
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Table 2. Low susceptibility and resistance rate in 92 Pseudomonas aeruginosa to carbapenems alone
and combined with aminoglycoside or ciprofloxacin.

Antibacterial agents : Low susceptibility
No. of strains .
(MICZ8pg/mL) and resistance rate
%
Alone
DRPM 13 14.1
MEPM 21 278
IPM 26 28.3
BIPM 22 23.9
Combination
DRPM TOB 2 2.17
AMK 3 3.26
CPFX 4 435
MEPM TOB 7 761
AMK 9 9.78
CPFX 10 10.9
IPM TOB 17 18.5
AMK 15 16.3
CPFX 10 10.9
BIPM TOB 10 10.9
AMK 16 17.4
CPFX 6 6.52

19.6%, MEPM+AMK T20.7% CTd® > 7z, —H T
IPM+AMK, BIPM+AMK T3 HRZIH A 2.2%,
33%I2E EFD, RBEA33.7%, 45.7% L HHIE -
RIS & HR % & @B AR L7z,

CPFX fEFHIERZ A 7 LN~ 3 2 AP SRR Tk
& %7213 % <, DRPM+CPFX T3 - HHI%h
AR L7201390.2%, MEPM+CPFX T3 89.1%,
IPM+CPFX T3 92.4%, BIPM+CPFX T3 84.8%
THotze DRPMET I /7)) O FRER T
LxuaF s ay RELONHRIL, HEDHRL
TOB T 17.4%, AMK T 19.6%, CPFX T 10.9% T
boll=w, HMHBHREMAZ L, ThTh
95.7%, 97.8%, 90.2% D EHE Td 5 Z & ¥

L7z,

JAZIPM I ERR IR 3 2 O FRh RO FE B 4R
L 7= (Fig. 2). &Il U 7= G AR 27 B Rk 92 Bk
IPM (2 MIC=8 pg/mL %/~ I HERRIZ 26 BT o -

=, ZOIPMIifPE#RIZ X LT, DRPM+TOB,

DRPM+AMK O fjf F EE 12 MH 2 SR 13 46.2%,
DR3%EBHAMETH 572, XWT, MEPM+
TOB, MEPM+AMK fif FIEEIZ 23.1%, 19.2% D #
ETdH o7, —J, IPM+TOB, IPM+AMK,
BIPM +AMK O fif I IZ IEABE & 78 9 BRO S 3
34.6%, 26.9%, 34.6% L=< 55 Z L DR S
7z
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Fig. 1.

The combined effects as fractional inhibitory concentration (FIC) index of carbapenems with

tobramycin (TOB), amikacin (AMK), ciprofloxacin (CPFX) against 92 P aeruginosa strains.

Combination of TOB

DRPM |iiiif7:4:i] 78.3 /143
MEPM |::10.9:] 83.7 [5:4
Pm B3 77.2
* /
BIPM 2.2 72.8
Combination of AMK
DRPM L:ii19:6:: ':fl\ 78.3 D
MEPM Lii B i A 77.2 D
IPM* !.fs 64.1 [
BIPM™ B3 51.1 i
Combination of CPFX
DRPM [:10.97] 79.3 Fros.
MEPM [:6:5 82.6 Fo40.9 ]
IPM [:6:5 85.9 7B
BIPM [:i44i%::] 70.7 BERERE e
0% 20% 40% 60% 80% 100%

synergistic effect
[ ] additive effect
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4. BHIVNRZ LREICH T 2 BE KOG AR
DR MEAERS

BANINNNILRPEHEIZT I /7)) v PR
WROETLAOF vy REENH L ZEEOKRZ
PEFABY A 7R U 72 (Table 3). W hOPiHIEIZH W

*:P<0.05 (vs DRPM, Steel test)

TE, HhE OFHREZ i3 5 &, DFFEREC RO
PEWMEAER L T\ 72, P aeruginosa (2349 Bt
PEIEMICZ16 ugmL D& X TH BHH, HILIAX A
LRPUESEE 7 I 7)) 3y FRETH B TOB %
PR L 7= 8548121, IPM & OBFFRHCE 2R3
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Fig. 2. The combined effects as FIC index of carbapenems with TOB, AMK, CPFX against 26

strains imipenem-resistant P aeruginosa.

Combination of TOB

DRPM [l ] 53.8
MEPM |:5ii231500 ] 76.9
v 5] 53.8
BIPM :7:.'711 76.9 [3:1:3:1:15;'4:3:1:3
Combination of AMK
DRPM [liiiiiiiigsii] 50.0 FET
MEPM 119.2 ] 76.9 53
|p|v|* 7T 65.4
L —
BIPM [7.7 57.7
Combination of CPFX
DRPM [:11.5] 76.9 B 2 o3
MEPM [Tl 80.8 BB 3 B3
IPM  [:15:4: 80.8
BIPM [:154: 80.8 B
0% 20% 40% 60% 80% 100%

synergistic effect
[ ] additive effect

indifference

I (118R) %< % ->Tk D, DRRMDOBGH
g o & BMERR Q) OMBIZAHA ST
72o XWTBIPM (6#k), MEPM (7#k) DIJIEIZ
M PERR O IHBIEIZ I 2 6Tz, AMK % ff

*:P<0.05 (vs DRPM, Steel test)

L 728341, DRPM+AMK THFA WG D L5
VAFETH DI LhnEh, MPEkOHBLE 3k Z
TICMZ 5N TH D, DRPMIZHAIE 3 T
<, DRI IERICARCTH 5 Z L s &
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Table 3. Relationship between the in vitro activities of carbapenems combined with TOB, AMK,
CPFX against 92 Pseudomonas aeruginosa clinically isolated in Japan.

The number plotted in each square shows the number of strains with MIC (minimum inhibitory
concentrations) of carbapenems combined TOB, AMK, CPFX on the x-axis and carbapenems on
the y-axis:

(A) carbapenems and carbapenems combined with TOB

>64 >64
64 64
32 1 32
16 16 31115
8 3l6]1 8 111 2
4 1[1] [5]1 . 4 T 2420 .
2 1]3 il w8 1 113 1
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2 os 414 1 S 05 138 1
025 | 1|2 [6|6]1 L 0.25 18111 HlL
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0.031 |2 L1 0.031 11
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wemny 3 3 F3 52 S 7 TEIEEIER Wogmy) S 55332 BREER
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>64 >64
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16 1 2 16 1 1]2
8 1 1] 2] 24 8 1 116
4 T T 11 : 4 T 3
2 1 HEHNEHE 2 I 3 H
s 1 2 5] 4][23]4 | ! Z 1 1752 |
= os 3[2[2]B i 2 05 EIEL !
0.25 1| 1]1]1 HEL 025 T[T 91 H
0.125 [ 0.125 12 |
0.063 [ 0.063 I
0.031 K 0.031 i
0.016 1 0.016 |
<0.008 I <0.008 |
mic & e e Wy NS Mc & e 88 v
wgmy) 3 E 535S 3 7~ 7SS wegmy 2333337
IPM (IPM+TOB) BIPM (BIPM-+TOB)

72o XN T MEPM+AMK O fif HEIR 285 <, [ARRICDRPM I W TRWIF-ZIR AR 2 v
IPM+AMK, BIPM-+AMK O fjf FHEF CIZHEMEE 72,

& AR D YU 2 7R $ R L BAFAE L 7=, %72, DRPM&73I /27 )ay FRE T4
CPEX ffHHBRIZ G, fhD AN IF AR PIHSE L v F /v v REOHHEIC MIC=0.008 ug/mL O
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Table 3.

(Continued).

(B) carbapenems and carbapenems combined with AMK

>64

8
4
2
1

N=J| SHES] §8]

DRPM

0.5
0.25
0.125
0.063 |1
0.031
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=0.008
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a e
s S
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HOHIETE M 2R LR IC DWW TRET L& 2 5,
DRPM+TOB I 12 MIC=0.008 ug/mL % 71 L 72 ¥k
T 6k TH 7228, ThEDOKTMEPM+TOB fif
FH B2 MIC=0.008 ug/mL %/~ L 72 RIS 28K T,
5013 0.031~0.25 ug/mL T & - 7=, IPM+TOB
fHIBF1212 0.063~1 ug/mL, BIPM+TOB fif F i
12130.125~0.5 ug/mL T& ) DRPM+TOB & ik
THEPNEDTH -7z, FRIZ, AMKJFFHRE

QN W W — | —
—_

MEPM

0N
=N A
—| (L] —
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N
wn
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W W
N

=
=3
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aN
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-}
MCc S
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w o s
S~ wew 283w

0.016
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| — | —
[
—_
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1011

=

n
)
)

MIC
(tg/mLl) S

0.063
0.125
16
32
64
>64

w
LRSI S -
TS S

=<0.008
0.016
0.031

BIPM (BIPM+AMK)

D DRPM+AMK Ti, MIC=0.008 ug/mL %71~ L
72 BRI VBRIFAE L 72 4%, MEPM+AMK, IPM+
AMK, BIPM+AMK #2322 MIC 2 ug/mL
EHWHIHWEYETH 572, CPFXPFHEED
DRPM+CPFX T & MIC=0.008 ug/mL %/~ L 7z
MIZ 28T, Zh 5 OMIZMEPM+CPFX F 21
0.125~0.25 ug/mL, IPM+CPFX BEIZ1% 0.5~1 ug/
mL, BIPM+CPFX i (2 1% 0.031~0.125 ug/mL &
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Table 3. (Continued).
(C) carbapenems and carbapenems combined with CPFX
>64 >64
64 64
32 3
16 16 1 1 4
8 202[3]2 3 1 1 12
4 1 1 . 4 20711
2 2 s 2 1]2]2 -
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0.031 2 11 0.031 11
0.016 [ 0.016 1 [
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e -m®ag - MC 22528y
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>64 1 >64
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16 1 314 16 2
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0.25 1 12 Hl 025 |1|1]5]2]8]5 HIL
0.125 11 0.125 2 1 11
0.063 [l 0.063 [
0.031 K 0.031 il
0.016 [ 0.016 I
<0.008 Lo <0.008 | 1
L o ~ w L o ~ w
(uh;}ngL)éifgiﬁg"”‘”fgg“} <uE§L>%§§§§§3“”‘“333§

IPM (IPM+CPFX)

DRPM & O fjf F R FEE 0D 36 PR S ISR & s
Pz,

S aERERIZ W72 P aeruginosa DT, x4 d-
B-5 7 &~ —EREAERIE2HRIGAEL, 2D BD
I#RIEMDRP Th 7z, A4 0-B-F7 2 2~ —¥PE
A AR B 2 B TGRS U 22452, DRPM+AMK
ZPFRALZ28AI1CMIC 2MET L7228, ZORR
(3D P aeruginosa DYEIZ 5> 5 7=, D

BIPM (BIPM+CPFX)

H ISR LR PUE # (IPM, MEPM, BIPM) &
AMK & D fFHIZ X D MICIZK T LT 724,
DRPM+AMK Bf B & RIS TH - 720 — 7,
MDRP % FVCRGT L 724558, DRPM+CPFX &
%W IPM+CPFX DO ffFHTHIN - FH3EAEH A3
WA NTz, —J, MEPM W TFhoflAASHEIC
BOWTEMICIKIZEAEEF L b 572,
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1. &%

P aeruginosa (355 EDHE T & 0 B H 2 FIE
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In vitro combination effects of doripenem with aminoglycoside or
ciprofloxacin against Pseudomonas aeruginosa

Naomr ANAN, SHINSUKE ToBa, AKINOBU 110, R1o NakaMURA and MASAKATSU Tsuit
Medicinal Research Laboratories, Shionogi & Co., Ltd.

This study evaluated the in vitro activity of combinations of doripenem (DRPM) with amino-
glycosides (tobramycin or amikacin) or fluoroquinolone (ciprofloxacin) against 92 isolates of
Pseudomonas aeruginosa from 16 clinical facilities in 2004 in Japan. We also tested combination
effect of other carbapenems (imipenem (IPM), meropenem, biapenem) with aminoglycosides or flu-
oroquinolone by checkerboard dilution methods. DRPM showed synergistic or additive effects with
the aminoglycosides or the fluoroquinolone against 90% of the isolates. The combination of DRPM
and aminoglycosides showed the strongest synergistic effects against [PM-intermediate resistant and
IPM resistant strains among the tested combinations. These results suggested that combination of
DRPM with aminoglycosides would be useful for the treatment of infections caused by P aerugi-
nosa including IPM-resistant strains.
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