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Imipenem/cilastatin sodium (IPM/CS)'? i, % T
BYICERER I NI VR ARV E Y B imipenem
(IPM) ¥ IPM % A#%1t 3 % dehydropeptidase- [ DEE
#T & %cilastatin sodium (CS) D1 :1DEFTH 2,
FRICBOTREEIFLEAL T35, REFEHINS
SLONEVEOF TROLLOVITIEARZ b 7 A LRLE
WHEBENREL, BRHUICLEDLO THELFME2E T
39, Lil, IPM/CSOEE HHEIZARIC & 2 8BIRAKRS
CRESNTVLE:8H, FlESEEROMESRDONT
Wi, 46, IPM/CS%Y) FAA VICBBTHIEICEINE
EREAREL 2D, ARBEBIC BT 2B, Teh,
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1. HEh

1988 1 AH» 5 1990 £ 12 A ¥ TOMBIC B W T,
LERHIUKREE —NBIEHE CHR- 1 B ES R
FEELE D SrEES N 11 BEEIZD LT, IPM OHE S
PHEBERE T I CHFREY LD 2OR/NINFEEHILE
B (MIC) 28IE L7, 2B, HEHE L 10°CFU/
ml L L, IR s ICEBEEROAEERC
Bia—7—t>br74 3> (Difco) AW, i
B 2E A & L T ampicillin (ABPC), piperacillin
(PIPC), methicillin (DMPPC), cefazolin (CEZ),
cefmetazole (CMZ), cefotiam (CTM), ceftizox-
ime (CZX), cefmenoxime (CMX), cefpiramide
(CPM), ceftazidime (CAZ), cefotetan (CTT),
cefuzonam (CZON), aztreonam (AZT), amika-
cin (AMK), arbekacin (ABK), gentamicin
(GM), minocycline (MINO), vancomycin
(VCM), ofloxacin (OFLX) Ooh»osEEICL>T7
~8 Fl RV, #hep MIC HHIEL, IPM & HEgR
AL,

2. ERKRBEA

fEFs - EE A% o VICEBER EREBE L, &

FE L UFORHEMERIC BV TI990E 4 A5 519914
SARBREMPM L U TEAOBKIRIN 217>
oo BB, EMIZH> Tid—RELERNMEE 2 KRE
L, OB L 2EREBRERORIE 2 1§/:%, 5%
BHtE L 7o EAIOB S Ak1x IPM & L T 1 [ 250 mg
%712 500 mg (U THS5EFIRIZ IPM ORICTELHK)
EBOBD0.5%BRER) FAHA EHE Iml 7
2mhicBEBL 1 B 2 BfEL, BRIROKE L
BEOHEEMEPREICL T, FEYUESTo, H
BB AERMEHERERE L 13, E EKARS3
HURCFEFEFERDIZEA ENHEEZZIZBERLCD
D, B¥: 5 5 HURNICEBEROBLEHE L
BREBRLAZLO, PREM 3 HULOERKRSICL >
TS DERDHEER A D, 23 HU LK
BizbrrboTEREORERAZ VLD LIIE
ELzbD, TH3, ZOMICERRSHTHRICHIER
%, SEMKEECERE, RRE*E/BL, ME¥
Fsh, BARREMERE, BWEAL LI >0»T 7
L7
II. # R

1. HiEH

BNMERE S & BPERIO MICs,, MICy, 2w
T, LB % 1T > 12 (Tablel), Staphylococcus
aureus 140 BRIZD W T A3 &, IPM D MIC,, 13 0.2
ug/ml, MICy 12 50 pg/ml TH D, BZMk L it
fER A2 RTHEEBED LN, TNSDHDS b
DMPPC @ MIC 12.5 xg/ml LA _t % methicillin-resis-
tant S. aureus (MRSA) &L, 6.25ug/ml AT %
methicillin-sensitive S. aureus (MSSA) & L CTKH|
LTEET 5L, MRSA 59 #%Tix IPM 0 MICs, I3
25 ug/ml, MICg 12 100 ug/ml T &» », MINO,
ABK ZEULTW IR LE W MIC #/RLTwi, Zh
1Zxt LT, MSSA @ 81 # T2 IPM & MICs, 2 0.1
ug/ml, MICq, 12 0.2 ug/ml THY, DK & H%
bLRENS % EEZBHFLIMENZRL T,
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Table 1 1. MIC,, and MIC,, of various antibiotics against clinical isolates

Organism MIC (ug/ml)
. Compound
(No. of strains) MIC 50% MIC 80%
S. aureus (59) imipenem 25 100
(MRSA) ampicillin 25 50
cefazolin >100 >100
cefmetazole 50 100
cefuzonam 50 >100
ofloxacin 12.5 50
minocycline 0.78 1.56
arbekacin 0.78 1.56
S. aureus (81) imipenem 0.1 0.2
(MSSA) ampicillin 6.25 12.5
cefazolin 0.78 1.56
cefmetazole 1.56 3.13
cefuzonam 0.78 0.78
ofloxacin 0.78 0.78
minocycline 0.2 0.39
arbekacin 0.78 1.56
E. faecalis (82) imipenem 3.13 6.25
ampicillin 1.56 1.56
piperacillin 3.13 6.25
cefazolin 50 50
ofloxacin 3.13 6.25
gentamicin 100 >100
minocycline 25 50
vancomycin 1.56 3.13
E. faecium (16) imipenem 12.5 >100
ampicillin 3.13 50
piperacillin 12.5 >100
cefazolin >100 >100
ofloxacin 6.25 12.5
gentamicin 50 50
minocycline 0.39 50
vancomycin 0.78 1.56
E. coli (30) imipenem 0.78 3.13
piperacillin 3.13 >100
cefazolin 3.13 >100
cefotiam 0.78 25
ceftazidime 0.39 6.25
ceftizoxime 0.39 3.13
ofloxacin 0.2 1.56
gentamicin 1.56 3.13
K. pneumoniae (20) imipenem 1.56 6.25
piperacillin 50 >100
cefazolin 6.25 6.25
cefotiam 0.78 3.13
ceftazidime 0.78 1.56
ceftizoxime 0.2 1.56
ofloxacin 0.78 1.56
gentamicin 0.78 1.56
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Table 1-2. MIC,, and MIC,, of various antibiotics against clinical isolates

Organism MIC (ug/ml)
(No. of strains) Compound -
MIC 50% MIC 80%
K. oxytoca (20) imipenem 0.78 1.56
piperacillin 25 >100
cefazolin 12.5 100
cefotiam 0.78 3.13
ceftazidime 0.39 0.78
ceftizoxime 0.1 0.39
ofloxacin 0.39 0.78
gentamicin 0.78 1.56
C. freundii (17) imipenem 6.25 25
piperacillin 100 >100
cefazolin >100 >100
cefotiam >100 >100
ceftazidime 100 >100
ceftizoxime 50 100
ofloxacin 1.56 25
gentamicin 1.56 12.5
E. cloacae (60) imipenem 1.56 1.56
cefpiramide 25 >100
cefmenoxime (29) 12.5 50
ceftazidime 100 100
cefotetan (46) 25 100
cefuzonam 12.5 50
aztreonam 100 >100
amikacin 1.56 1.56
gentamicin 0.39 0.78
E. aerogenes (10) imipenem 6.25 25
piperacillin 25 >100
cefazolin >100 >100
cefotiam >100 >100
ceftazidime 1.56 25
ceftizoxime 3.13 100
ofloxacin 1.56 6.25
gentamicin 3.13 6.25
S. marcescens (10) imipenem 1.56 3.13
piperacillin 100 >100
cefazolin >100 >100
cefotiam >100 >100
ceftazidime 50 100
ceftizoxime 100 >100
ofloxacin 0.78 1.56
gentamicin 1.56 1.56
P. aeruginosa (32) imipenem 6.25 50
piperacillin 25 >100
cefazolin >100 >100
cefotiam >100 >100
ceftazidime 12.5 100
ceftizoxime >100 >100
ofloxacin 12.5 >100
gentamicin 25 >100
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Entcrococcus faccalis 82 T3, 1IPM @ MIC,, 1k
3. 13 ug/ml, MICy 12 6.25 ug/ml THH, ABPC K
DRPEBLOM, PIPC, OFLX, VCM &G DB
PR M L TV 7e, CEZ £ GM Tidn ' b ifi
MMEE A LT, &8, IPM, ABPCRBLTH
2 Bk, PIPC iz &8\ T 4 Booiitth i & 8o 7o,

Entevococeus fucciiom 16 T, 1PM @ MIC,, 11

12.5 ug/ml, MICyo 13>100 ug/ml TH Y, I faeca-

lis & HEAREHIEZ MO FREFED A O hLte, S
DOHTIE VCM BB LB TV 7,

Eschericia coli 30 ¥ T3, IPM @ MIC., i20.78
ug/ml, MICq 13 3.13 ug/ml THH, OFLX LDH%
%5400, CZX, GM L RIZEDORIFILBZMERRL
Tz, FDOMOFER G BREFLAHEN ERL T,
PIPC, CEZ Tidv»#'nb MIC,, 13> 100 ug/ml &t
EEERTEL A ST,

Klebsiella pneumoniae 20 ¥ Tix, IPM @ MIC;, 1
1.56 ug/ml, MICy 12 6.25 ug/ml & BEF T H D,
CEZ 13425 D0 PIPC 2T winb RiFx
PEHETRL T,

Klebsiella oxytoca 20 ¥k T, K. pneumoniae & 13
IRk RETH D, IPM D MIC;, 13 0.78 ug/ml,
MICq 12 1.56 ug/ml &£ BEFTHY, CEZ, PIPC %Bx
WTWLTFNRbBIFLTENERL T,

Citrobacter freundii 17 % T iz, IPM @ MIC,, i1
6.25 ug/ml, MICq, i3 25 ug/ml 22 E <, OFLX,
GM Xk h %4 -5 /:, PIPC, CEZ, CTM, CAZ,
CZX 3B EmMER 2R L T,

Enterobacter cloacae 60 #%Tix, IPM ® MIC,,,
MICs £ & 1.56 ug/ml & REFT AMK ERFETHD,
CPM, CAZ, CTT (46 #), AZT TiditEfEm THh
272,

Enterobacter aerogenes 10 # T ix, IPM ® MICs,
126.25 ug/ml, MICq, 1325 ug/ml & 2 2 & <,
OFLX, GM k%2454 00, CAZ LIZRFAFED
HEHD%ERL Tz, PIPC, CEZ, CTM iZizdw»¥h
LEEMETH - 2,

Serratia marcescens 10 ¥ T &, IPM @ MICs, 1
1.56 ug/ml, MICy 12 3.13 ug/ml EENIRZH %
7~ L, OFLX, GM L @ % T & » 7z, PIPC, CEZ,
CTM, CAZ, CZX IEEmMMEH®RTH > 720

Pseudomonas aeruginosa 32 % Tix, IPM @ MIC,,
12 6.25 ug/ml, MICqo i3 50 ug/ml ERRE VDD,
OFER LB L TROVERL TV,

2. ERERGEF AR

BapE % 124, BEERFIF (HER I, BHER
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6 #), flgR 1 BIDAR 22 Filic IPM/CS O A%
FlefetiUre, iz B 1360, KHIBF, M
18 J 5 80 4% (P¥752.4 1) 1L, 60 BAHIR
bR L B hHH TV, EFIOR Sk, 18500 mg
Al H 28508206 (1HITHIERS 1 3 @
H) EREAEEL D, 2HITIR1E250mg %1 H2
[MEXo>Twl, HE5WMIz4Hes 14 BMEZD,
R RIE3.5g e 14g (BEIT.98) LhoTuik:
(Table 2),

fiEf No. 1 56 12 £ TIIBMAEFRTHD, £1:2
D36 1 EFE THRAKRBRICLZLDT, wih
OFEF 6 FATE & bic KR E2BE L1, fEF No. 1242
HHFHEMR B OBIAE T-F 2 — 7R ERC S L BH
MBS T, AEHOLE L U icERIR S DA TRE
BN L, MAEME L TRIFENIFESL, &
FEGNIE 3B eV ieh o e, 12 BIOBE A EF OBEKEY
i, Exh4Gl, EYMS5H, CREM2H, BH1
BlTHo7, fiEfl No. 31k, ANESIHBEELINH
ROBFREDOARLEGP LI -0, £72, fEFI No.
5 3HER, KBMHIGEL - oRREEHESNT,
fERI No. 6 I3HER, FEBL E3RL 7210 EZHEH
EEhl,

EF No. 1305 21 3 TRIEBEEETH 5, fEH
No. 13 BIEEECFIRERTHY, KRS 3R
BRI BRR U HBER AT 2 BITEh B L HEEN
720 fEFI No. 14 (3BEAEMEBERROEFATHD, BEAE
HOREMRBEHTH- 200, BEERFELLE
AR EBE L, BRERORCHZLBBEL AT
EorHEaN, fEF No. 15 1B EELDERTH
D, FFAKRECTLEKEKOREVASNT, BE
FleARICLBE LB L HE &z, fEH No.
16 925 21  CRIBEREFTH S, fEH No. 16, 17,
18, YT HERFEREDOLDOTHY, fEH
No. 16, 19, 21 BT & DEHHHELER L T
H5, BERABNERIZOHTNL RIFTHY, EH28, A
Sh4BITH-T, FEF No.22 I3RS R W& DEIRREE
BITHy, BIOYIFL &b AR EEE L T, BIKY
BBRIENTH >, B8, HEEREDOEEE P
EHE 76, EE, BES1FITH-

IS DEFOKBRERR A5 &£, BEAT
BE4G), HERH56, OB 2H, ER1IFTE
B EDERIZT5.0%TH > 1z, BEBRETREY
3B, B5H, EH1IPITHHEHEIZEL.I%TH
> tz. EXOBIBS 1 Fl% & TL2ETOBKIHR
3, 286, BR10H, PoEH2H, EH2H
THY, AEIFEIZ81.8% TH- 1 (Tabled),
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Table 3, Clinical efficacy of intramuscular imipenem/cilastatin sodium classified by infectious disease

Diagnosis Total cases| Excellent Good Fair Poor Efficacy rate (%)
Cholecystitis 3 1 1 1 2/3
Cholangitis 6 2 4 6/6 (100 )
Peritonitis 12 4 5 2 1 9/12 ( 75.0)
Wound infection 1 1 1/1

Total 22 8 10 2 2 18/22 ( 81.8)

Table 4. Bacteriological effect of intramuscular imipenem/cilastatin sodium

No. of Bacteriological effect
Isolated organisms " Eradication rate (%)
strains | oradicated | decreased unchanged | unknown
Gram(+) | S. aureus 1 1 1/1
S. milleri 1 1 1/1
E. faecium 1 1
Enterococcus sp. 1 1 1/1
sub-total 4 3 1 3/3 (100 )
Gram(-) | E. coli 10 9 1 9/10 ( 90.0)
K. pneumoniae 3 2 1 2/2
E. cloacae 1 1 0/1
P. aeruginosa 3 2 1 2/3
P. alcaligenes 1 1 1/1
sub-total 18 14 3 1 14/17 ( 82.4)
Anaerobe| GPR 1 1 0/1
B. fragilis 3 3 3/3
sub-total 4 3 1 3/4 (75.0)
Total 26 20 4 2 20/24 ( 83.3)

HEFHRFHZ DWW TR, 15 B TRAETATRET
Hotr, PEAEL L T THBE, E coli H310
BREBELH L, RWT K. pneumoniae, P. aeruginosa,
Bacteroides fragilis D& 3¥RTHDH, ZOMOHEMEIL
B1HRTDOTHo 1, BEEERNCHIHKRIZ, E. coli,
E. cloacae, P. aeruginosa, H5ME GPR O%& 1 BkB R
ETh-o -z bEEkL iz (Tabled), 5%
DOHIRE X Xanthomonas maltophilia, Bacteroides
ovatus DH 1R TH Y, BREHORFH & HBEBEICH

42 IPM @ MIC % # 3% & P. aeruginosa £ X. malto-

philia D& 1 HrIEEZRL TV,
el TR, AR5 ICL S EBbhs At
EHEWER IZ2PITED o, L L, BKRE

ER¥EL LT, BmREKD, FHREs, RY)
YREREH, GOT-GPTO LR %2 & 1 FlicR -
(Table 5), Z#lx DREMEFICOLTEYECLVH
Fhrhblnzw3f, SH8EEHD 1HALHAES
h, TOHBEERIILETI8.2%TH- 1,

IhoBE, TettrER L ENERIC L 2ER
HHETHE, FERCHESH, HRIF, 733
B, Ri2BTHo 1,

1. % =®

IPM/CSOf5EARKIZ, SHARE ORISR
DETTBEYIE BN BERCBELTLHETEH
BThHz, xRIIEEBETH 2720, IPMOMTHRE
RS AT FARA E B D, AR DRHERR
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Table 5. Laboratory findings before and after intramuscular imipenem/cilastatin sodium treatment
RB BC <
Case (Xl((i‘ Hb Ht XIO’ Eosino GOT GPT Al-P BUN S-Cr
. ) (A% (mg/dl
no /mm?) (g/dD) (%) Jmm?) (%) (v (IU)  |(U, KA#)| (mg/dl) | (mg/dl)
) B 386 12.8 37.4 135 16 19 1.3
A 448 14.7 43.4 70 0 21 24 142 14 1.2
2 B 427 12.5 38.0 221 0 14 9 157 9 0.7
A 401 11.5 34.8 90 UK 13 18 170 11 0.8
3 B 465 13.2 40.9 154 21 10°° 177°* 12 0.9
A 404 11.8 35.6 212 22 24 387 11 0.9
s B 387 11.0 33.8 171 1 11 15 189 21 1.4
A 367 10.0 31.6 56 6 16 14 152 15 0.7
5 B 397 12.7 39.2 100 0 22 13 61 22.5 0.7
A 358 11.2 35.6 89 0 64° 59* 55 13.1 0.6
6 B 478 15.0 43.7 188 0 13 12 112 14.8 1.0
A 429 13.6 40.2 159 0 35 45 115 15.5 0.8
7 B 508 16.1 47.9 132 1 13 6 134 12.0 0.9
A 514 16.1 46.9 65 1 14 12 118 12.9 0.8
8 B 446 13.5 41.0 116 36 36 228 18.8 0.8
A 388 12.2 35.5 38 5 38 34 230 15.0 0.7
9 B 511 15.5 46.4 127 11 15.0 1.2
A 485 14.4 43.2 29* 0 16 9 3.42 15.9 1.2
10 B 469 15.0 4.7 115 16 16 6.60 17.0 1.2
A 426 13.8 40.4 76 1 17 19 6.0 18.2 0.9
I B 534 17.6 53 143 36 27 4.00 24.1 1.55
A 448 14.6 44 63 5 22 26 4.0 11.2 0.80
12 B 309 10.1 32 38 5 23 14 178 18.3 1.3
A 285 9.6 29 50 5 16 7 193 18.8 1.2
13 B 394 12.4 35.7 54 1 21 16 125 8.3 0.7
A 343 10.7 31.0 67 0 24 35 126 7.6 0.6
" B 425 13.8 40.9 118 1 43 83 7.50 8.0 1.0
A 372%* 11.3** 34.5* 68** 1** 27%* 42°* 7.7 23.1** 1.2°
15 B 463 15.2 44 116 0 30 41 105 16.7 1.1
A 497 15.5 45 73 0 22 25 345 15.3 1.0
16 B 407 13.7 40.9 43 0 23 16 362 11.6 0.7
A 413 13.5 41.4 39 0 20 14 367 10.0 0.6
17 B 439 11.6 37.9 27 0 48 30 27 .42 15.0 1.1
A 375 9.8 32.7 40 1 32 14 19.7 21.7 0.8
18 B 486 12.6 41.7 189 0 17 11 11. 4o 0.8
A 445** 11.5°** 38.1°* 58** 1** 13** 20* 9.6**
19 B 413 13.4 39.2 71 2 16 10 252 12.5 1.1
A 357 11.7 34.3 59 3 26 27 364 15 0.7
2 B 479 13.6 44 100 1 14 10 3.50 21.8 1.29
A 436 12.9 41 101 5 21 12 6.5 16.7 1.15
21 B 312 10.0 33 53 0 67 54 21.32 16.6 0.81
A 302 10.0 31 51 1 139 75 14.6 16.1 0.56
29 B 451 14.0 42.5 72 2 17 40 225 17.4 0.8
A 439 13.5 41.5 85 4 10 17 161 16.4 0.7

B: before, A: after, *values judged to be abnormal, **values determined during treatment

¢/o In case No. 20, an appearance of atypical lymphocytes (0—3—0%) was observed during treatment.
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We carried out a clinical study of intramuscular imipenem/cilastatin sodium (IPM/CS) in the
field of surgery and obtained the following results.

1. The antibacterial activity of IPM was satisfactory against clinical isolates obtained since 1988
from patients with surgical infections except for methicillin-resistant Staphylococcus aureus and
Pseudomonas aeruginosa, which showed a tendency toward resistance to IPM.

2. Twelve patients with peritonitis, nine with biliary tract infections and one with a postoper-
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ative wound infection were treated with intramuscular IPM/CS, and the drug’s clinical efficacy,
safety and usefulness were evaluated. Clinical efficacy was excellent in 8 patients, good in 10, fair
in 2 and poor in 2, with an overall efficacy rating of 81.8%. No adverse reactions were observed in
any patients. Though abnormal laboratory findings were observed in 4 patients, they were mild and
not clinically significant.

3. Our results suggest that intramuscular IPM/CS is useful in the treatment of surgical infec-
tions.



