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B NN A L FRES A E imipenem (IPM) OB BERE 13 i, € 340 Bkioxt ¢
2 in vitro 1E 71 [ AR piperacillin (PIPC), cefotiam (CTM), ceftazidime (CAZ) ¥
X Of gentamicin (GM)] ®#&3f &, imipenem/cilastatin sodium (IPM/CS) #hiER OB

FREGEIAE T 2 HAMEIC D ERESL, UTORREF,

1) PiES: MICe (ug/ml) T T 3 &, IPM 3 13EMED8EHE T &£ b b Enterococ-
cus faecalis (3.13), Escherichia coli (0.39), Citrobacter freundii (0.78), Klebsiella pneu-
moniae (0.39), Enterobacter cloacae (0.78), Serratia marcescens (3.13), Providencia
rettgeri (1.56), Pseudomonas aeruginosa (12.5) Thxb TN, ¥Z P aeruginosa, E.

faecalis THA| & DEVBERTH - 72,

2)  EEFERRES: IPM/CS fE F O MR BRI AE 27 il UTI FRFHMEEHE S5
Blicnt T 2SR B IEEZCH, 2106, EHTHTHEHNEI69.6%, B
94 4% TH -1, BMENEEMIEA SN T, BAREBRELH IHFERES,
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nih, ThoBLTNLBE,L»O—BMTH - 7, U EDBED S, HEMREBERAE 2x
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Imipenem/cilastatin sodium (IPM/CS) # ¥ # i A
12, P. aeruginosa, E. faecalis 2 ¥ % &%, bW 5H3
#H e 7 = ARMREMROBSHDE 7 T LB, BY
B LEE S En g 2 AL, WREBMAKTY
B RBBIERZ CCE{AwshTnS,

S, BREAOOMINCHEY, BioRHkEOKE, &
2V IBEREOBRRE CHERERS T MMM T &
T3, FOBICANL— b ORROERLBE0P %L
v, ERAREMEGARNRSER NS LTHA
rEbh, TOMEYORTLEREODIZ LD LELLN
%,

A[E, £ES 2, imipenem (IPM) &R 5> M B £k i
w33 in vitro EEK RN T 5 L & b IPM/CS
EAOBMEM R o+ 2 KN AEREERNL
o

I. ¥RELUFE

1. HEH

UHEREFEOEEIERENI B 1990FE3A»5
1914E 3 Bicr@ani 7 7 A, BYEE I3,
3408k (R EEME, 2~87#) D &, IPM D&/
HEMEILEE (MIC) # BX{EREFSERENC
BV, 10%cells/mlEBIc THIEL, HHEIEHF
(piperacillin (PIPC), cefotiam (CTM), ceftazi-
dime (CAZ) ¥ & U gentamicin (GM)) OZh ok
HE R U 7o, #6R & & Staphylococcus  epider-
midis, Enterococcus faecalis, Escherichia coli,
Citrobacter freundii, Klebsiella pneumoniae, Enter-
obacter aerogenes, Enterobacter cloacae, Serratia
marcescens, Proteus wvulgaris, Proteus mirabilis,
Providencia rettgeri, Morganella morganii 38 & U
Pseudomonas aeruginosa TH 5,

2. EERRGEY

199045 X 0 19914E 2 B 10 » B #FA K
22 E I BRBILR B EIB X U2 O iiRbeibiREs
BH ABE U 7 B2 R ER R 1iE 27 Bic it L T IPM/
CSHERAEERL, TOBRAMERI L. 25,
B IIAEANACERS KBRS Y Y
LAZBEHINTVRW, BESHKEAHEE L 1E 250
mg/250 mg ¥ 7z i 500 mg/500 mg 2 #H4 2 EHKE L
7r. H2BREEHI 250 mg/250 mg B & UF 500 mg/500 mg
PHRAL-BRERY KA 4 Y EHB0.5wW/v%DZ
nERIml BLU2mlCHBL THEL . BES
BREZAETNAH 1AM BLU2.8ml THoTze &
SR8z 5 B (Q0E) & U, UTI SERhF7 (i & 5
CE D ZORBEHEL T, ¥ BSHOEMBRER
O, BEMEITE X UKRTROBRREMBOLE

PERL, ZROLLMEICOVLVTORNL T, &8,
BARGHRBTIPM/CS 2 7cid v oh 4 v icklt
BRUIERM2HH - 7o0s, Thd 2PICizER%E
BELR»o T,

II. & »

1) #isAH (Table 1)

i) S. epidermidis (n=5);IPM @ MIC range
1%, 0.05~25ug/ml T & Y, MICs i20.05 ug/ml
THIEEICH LT ST wizdg, MIC, i 25 ug/ml
TGM, PIPC L W ®R%H->Twi,

ii) E. faecalis (n=55); IPM @ MIC ix 0.39~
100 wg/ml 12 43 %5 L MICs, 13 0.78 ug/ml, MIC,, &
3. 13 ug/ml L TR LMFICLL T ATV,

iii) E. coli (n=87);IPM @ MIC i3 % ~XT 1.56
ug/ml LA T T & Y MICs, 13 0.20 xg/ml & CTM,
CAZIZ 1 BE 25 MICy 120.39 ug/ml EBYH TS
nTwi, PIPC, CTM CIREEMEKLTED 61
120

iv) C. freundii (n=28);1PM » MIC i3 0.10~
0.78 ug/mlicH D, MICs, 12 0.39 ug/ml, MIC,, 12
0.78 ug/ml L L b IZBH T SH TV,

v) K. pneumoniae (n=30); PIPC % < £EH|
b BiFR MIC 25 L 7208, IPM @ MIC 34 i&
0.05~0.78 ug/ml T & D, MICs 12 0.20 ug/ml,
MIC,, i 0.39 ug/ml & #ii# 13 CAZ, & IZGM &
BZETRLT ATV,

vi) E. aerogenes (n=2);2%kDHDHRNTH 3
2, 2O MICi30.39 ug/ml £ 0.78 ug/ml &, §<
nrHENERLI,

vii) E. cloacae (n=18);IPM ® MIC iz &¥k L
0.78 ug/mlLL FTH D, MICs 120.39 ug/ml,
MICq 120.78 pg/ml T E BB O T AT,
PIPC, CTM, CAZ 3w {¥h bitEtErRssEATH >
720

vil) S. marcescens (n=33); IPM @ MIC iZ 0.05
~50 ug/ml T, [Ix { 46 L 72 53 MICs, 13 0.78 ug/
ml, MIC, T3.13ug/ml LB T ST,

ix) P. vulgalis (n=4);4 #%k2k7T, IPM @ MIC
123.13ug/mlATFTHY, CTM EDFSHTEDY,
CAZ, GM kW %> Tz,

x) P. mirabilis (n=6);IPM 3£ T MIC3.13
wug/ml AT THY, MICs, 1.56xg/ml, MIC,, i
3.13ug/ml &, CAZ, GM X D ® %> Twi,
PIPC, CTM, CAZ TREEMMERITED SNl
IPM, GM TRED Lo 0

xi) P. retigeri (n=6); A& b BiFx MIC %
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Table 1-1, Antibacterial activity of imipenem and reference compounds against clinical isolates

Organism MIC (/ml) ¢
Drugs
(no. of isolates) ¢ range 50% 80%
imipenem 0.05-25 0.05 25
. . piperacillin 3.13-12.5 6.25 12.5
(sé)'p'd’""’d's cefotiam 0.78— >100 1.56 >100
ceftazidime 6.25—>100 12.5 >100
gentamicin 0.20-6.25 0.39 6.25
imipenem 0.39-100 0.78 3.13
X piperacillin 0.78—>100 3.13 12.5
E. faecalis .
(55) cefotiam 25— >100 >100 >100
ceftazidime >100 >100 >100
gentamicin 6.25—-25 6.25 6.25
imipenem 0.10—1.56 0.20 0.39
. piperacillin 0.39—>100 1.56 100
E. cols .
@87 cefotiam 0.05—>100 0.10 0.78
ceftazidime 0.05—100 0.10 0.78
gentamicin 0.20—3.13 0.78 0.78
imipenem 0.10—0.78 0.39 0.78
C. freundii piperacillin 1.56—>100 50 >100
. Jreun.
o “ cefotiam 0.39—>100 50 >100
ceftazidime 0.39—>100 6.25 >100
gentamicin 0.39—-50 0.39 3.13
imipenem 0.05—0.78 0.20 0.39
) piperacillin 0.20—>100 6.25 100
K. pneumoniae X
(30) cefotiam 0.05—>100 0.39 0.78
ceftazidime 0.05—6.25 0.20 0.78
gentamicin 0.20—-6.25 0.39 0.39
imipenem 0.39-0.78
piperacillin 1.56—6.25
E. aerogenes .
@ cefotiam 25—>100
ceftazidime 0.20—0.78
gentamicin 0.39-0.78
imipenem 0.05—0.78 0.39 0.78
piperacillin 3.13—>100 100 >100
E. cloacae .
18) cefotiam 0.20—>100 >100 >100
ceftazidime 0.10—>100 50 >100
gentamicin 0.20—3.13 0.39 3.13
imipenem 0.05-50 0.78 3.13
piperacillin 3.13—>100 50 >100
S. marcescens )
(33) cefotiam 25—>100 >100 >100
ceftazidime 0.10—100 1.56 25
gentamicin 0.39-50 1.56 3.13

*MICs were determined with serial twofold of the agents in sensitivity test agar. Bacteria cultured overnight were
inoculated onto the agar plates at 10°CFU per spot and incubated for 24 h at 37C.
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Table 1-2, Antibacterial actvity of imipenem and reference compounds against clinical isolates

Organism MIC (/ml)*
. Drugs
(no. of isolates) range 50% 90%
imipenem 1.56-3.13
P. vulgaris piper.acillin 0.78—6.25
@ cefotiam 1.56—>100
ceftazidime 0.10—0.78
gentamicin 0.20—0.78
imipenem 0.10—-3.13 1.56 3.13
o piperacillin 0.39-100 0.78 3.13
P. mirabilis X
(16) cefotiam 0.05—>100 0.39 >100
ceftazidime 0.05—>100 0.05 0.78
gentamicin 0.39—1.56 0.78 1.56
imipenem 0.78—1.56 1.56 1.56
i illi .39-3. . .
P. rettgeri p\per.aa in 0.39-3.13 0.78 3.13
©) cefotiam 0.05—25 0.10 25
ceftazidime 0.05—1.56 0.10 1.56
gentamicin 0.20—3.13 0.39 3.13
imipenem 0.10—1.56 1.56 1.56
.. piperacillin 0.39—6.25 1.56 6.25
M. morganii .
®) cefotiam 0.20—>100 3.13 >100
ceftazidime 0.05—0.78 0.10 0.78
gentamicin 0.20—0.78 0.39 0.78
imipenem 0.39—>100 1.56 12.5
P o piperacillin 0.78—>100 12.5 >100
(48‘;""@ s“ cefotiam 6.25— >100 >100 >100
ceftazidime 0.39—>100 6.25 50
gentamicin 0.20—>100 6.25 100

*MICs were determined with serial twofold of the agents in sensitivity test agar. Bacteria cultured overnight were
inoculated onto the agar plates at 10° CFU per spot and incubated for 24 h at 37°C.

AL IPM 228k TMIC 1.56 ug/ml AT TH
D, MIC,, I CAZ t[RIETH- 72,

xii) M. morganii (n=8);IPM ® MIC iz & &
1.56 xg/ml LA F T, MICg i3 1.56 ug/ml T H b,
CAZ, GM X D i3®%E > TWwiz,

xiii) P. aeruginosa (n=48);IPM o MIC iZ 0.39
~>100 ug/ml THIF L RKEL < 24 L 1228,
MICs, 12 1.56 ug/ml, MICy, 13 12.5 ug/ml L W1
bR LD 2EBULEN T,

2) FERR#Et

B RBARRYE 27 Flic A E 285 L 143, UTI
HYTEMRAEIC ST 72 b DIk 23 HITE DREERIK
BRIk, T, AXI0F, EZHT7HT, BH}E
1269.6%TCH -7z (Table 2), REEFIELIEIZ, 2
BTRIFILPIEHTH o708, 1B, S5HEBLU6

HTrhEhsfh3f, 4B TCRSHIH 45
BEYMULDORETH -7z (Tabled), #7—7VH
BOEETAD AT —TVEHEBER T60.0% 6/
10), FEHBEBITIZ76.9% (10/13) DEETH - 7z,
BRI, SETIHENIBEEN, 20O
348k (94.4%) WKL, S. aureus 1 ¥k, P. aerugi-
nosa 1 ¥k03EEE L 72 28, P. aeruginosa i% 5 Bk
48k, %72, E. faecalis b 5Ek& k0L L, E.
Jaecium D18 b BRE & h 7z (Tabled4), B & &
MIC OBff % &% &, 36 BkH 33 k% T MIC 6.25
pug/ml YU TRAMLTEY, TDS5H 3.13 ug/ml D
P. aeruginosa 1BRDABELL T, 72, 100
pg/ml L E D MIC 2R L 72 S. aureus (MRSA) 1
BFES L Iz (Table5), EHHBE L L T,
YLO 4 #k, X. maltophilia 3%k, M. morganii, P.
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Table 2, Overall clinical efficacy of intramuscular imipenem/cilastatin sodium in complicated UTI

Pyuria
Cleared Decreased Unchanged | Efficacy in bacteriuria

Bacteriuria
Eliminated 6 5 13 (56.5%)
Decreased 1 1 (4.3%)
Replaced 2 6 8 (34.8%)
Unchanged 1 1 ( 4.3%)
Efficacy on pyuria 8 (34.8%) 2 (8.7%) 13 (56.5%) Patient total 23
[ ]| Excelient 6 (26.1%)

Moderat Overall efficacy rate

r
ocerate 16/23 (69.6%)
Poor
(including failure)

Table 3. Overall clinical efficacy of intramuscular imipenem/cilastatin sodium classified by the type of infection

No. of patients Overall
Group Excellent | Moderate Poor !
(percent of total) efficacy rate
group 1 (indwelling catheter) 5 (21.7%) 2 1 2 3/5
group 2 (post-prostatectomy) 3 (13.0%) 1 2 3/3
Monomicrobial
. ) group 3 (upper UTI) ( %)
infection
group 4 (lower UTI) 5 (21.7%) 2 2 1 45
Sub-total 13 (56.5%) 5 5 3 10/13 (76.9%)
group 5 (indwelling catheter) 5 (21.7%) 3 2 3/5
Polymicrobial . .
. ) group 6 (no indwelling catheter) 5 (21.7%) 1 2 2 3/5
infection
Sub-total 10 (43.5%) 1 5 4 6/10 (60.0%)
Total 23 (100%) 6 10 7 16/23 (69.6%)

aeruginosa, A. calcoaceticus # FhFh 1 ¥+ 25 10
¥kzBH 7z (Table 6),
BMfENBEIER L, 2fITEDHShxdotc, BK
REMBEHZEHIZGOT O LR 14 (104—2361U/
1), GPT D LR 18] (31-811U/1), iFEesko L& 1
Bl (1-8%), oty /=2 O 1H (+—+)
BLUBUNOEH 24 (19—32, 21-34mg/dl) %

BOIH, bR ThBEEHLO>—BH¥ETHY,
BRIOMBEE 2> Ty,
. =% L -
ANWNRRALRESRAREYMETH 5 IPM/CS i1,
BRRRDFERETH 2 P. aeruginosa, E. faecalis i
WNLTH -7 LEOFTRTENHENET
L, WRBRESRCIIERE, BHEMREE L EDILS
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Table 4. Bacteriological response to intramuscular imipenem/cilastatin sodium in

complicated UTI

Isolate No. of strains

Eradicated (%) Persisted*®

S. aureus
S. epidermidis
E. faecalis

E. faecium

_g W N

1

T

Sub-total

—
—

—
(=]

(90.9) 1

E. coli

C. freundii

C. amalonaticus
K. pneumoniae
K. oxytoca

E. cloacae

E. aerogenes

S. marcescens
P. mirabilis

P. aeruginosa

—_ 1 = B N DN = B e e

A. xylosoxidans

_ e B R DN BN e = b

Sub-total

(3
o

24 (96.0) 1

Total 36

34 (94.4) 2

*regardless of bacterial count

AwshtTwna,

SEOEBEMRETICB T 5 MIC L E. faecalis, P.
aeruginosa \I X3 5 R I BERICHL TH L,
¥ 7= S. epidermidis, E. coli, K. pneumoniae, S.
marcescens REWXXNT2HEN O EbHTTINT
Wiz, 2 MIC,, 23/h& { BEMMRBIEE D
RO LBEROT I LBbh 3,

IPM/CS i3 % OHiEE N> SIEBREE D VAR
FERXFEHENS ZENBVLH, ThoDERTIXATE
BRTHIBMERORFELRBEND RSBV I L,
EHI—MOEREKOEKIC L 2ERT 5 LHANK
ExnEpoeiciTinid, 20FERKEVHOD
tEzohl,

IPM/CS & 5 OHABEIC OV TIR, £0
BERE | HARYDBRE R A 2 & Cuax 13 1 R AT
BECHL, BETREREL, T, 3HETHERR
ERLTWw3, 500mg/500mg H @& 5 D354,
1.56 pg/ml LAk oD I o 8% 5 ME R BF ] 13 s B AR IR O
JBFRICEEL 6BFRIE R L T3, RTPBEICDOW
TH 10 pg/ml DL E#EFFBFRE I3 MR 5L, 8o
DIZERL Tz,

INoDREE &HE 250, HEERBBRRAE 27
Flextge L, IPM/CS fhk ARA OB KNS Y

. ERA L7, ZOKR, BEMREBBRREICSIT K

EMERSICL2REEURIT UTI EEESHD 23 6
TiX69.6%ThH -7z, BRERIRIZLHET 36 K+ 34
BE94.4% DIHKETH Y, HFHEMIT S aureus 1 ¥k

t P. aeruginosa 1 BRDATH > 1o T IXETER
ERAMFIORBE L AZOHELBLLDTH- T2,

ZLHCEL TR 2THIPEMENBIER I IF b
Aond, BRREMERELHIL 6 HRED S0,
IRSRVThVEED»D, —BETHD, BCHE
ERZHDTRE, ST, HETOEGRSHAR (1
H2@ES5HME) Tk, EREAIZES S5n T, phar-
macokinetic parameter & 1B 56 & 9 BIEH 5K
FTCEHL o7,

ULt X0 IPM/CSfFiE R I3l c &5 T &, bR
BRI OEMMEIREBIE T L, AFRERA L
RZ B, BERERTHILEZONRY,

2B, AIRL L S CEEOHANES TIIARS
BREL D Gax MEWZ L &, M, ROBESEE
THIEEmz, 73/ EREREMEORRESN
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Table 5. Relation between MIC and bacteriological response to intramuscular imipenem/cilastatin sodium

treatment in complicated UTI

MIC (ug/ml) Inoculum size 10%ells/m! Total
Isolate
50.39| 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 | 50 | 100 | >100 (%)
S. aureus 1/1 0/1 1/2
S. epidermidis 1/1 1/1 1/1 3/3
E. faecalis 11 | 22 | 11 | 1/1 5/5
E. faecium 1/1 1/1
Sub-total 2/2 1/1 2/2 1/1 2/2 1/1 1/2 10/11 (90.9)
E. coli 5/5 5/5
C. freundii 1/1 1/1
C. amalonaticus 1/1 1/1
K. pneumoniae 2/2 2/2
K. oxytoca 1/1 1/1
E. cloacae 2/2 2/2
E. aerogenes 1/1 1/1 2/2
S. marcescens 1/1 3/3 4/4
P. mirabilis 1/1 1/1
P. aeruginosa 2/2 2/3 4/5
A. xylosoxidans 1/1 1/1
Sub-total 10/10 4/4 77 2/3 1/1 24/25 (96.0)
Total 12/12 5/5 9/9 3/4 3/3 1/1 1/2 34/36
(%) (100) (94.4)

*No. of strains eradicated/No. of strains isolated

Table 6. Strains® appearing after treatment in compli-

cated UTI
Isolates No. of strains (%)
M. morganii 1 (10.0)
P. aeruginosa 1 (10.0)
X. maltophilia 3 (30.0)
A. calcoaceticus 1 (10.0)
Sub-total 6 ( 60.0)
YLO 4 ( 40.0)
Total 10 (100 )

*regardless of bacterial count
No. of patients in whom strains appeared
No. of evaluable patients: 9/23 (39.1%)

% PAE (post antibiotic effect) *AFEbHTILD
wEOLHY, XEF I VEARTIHEHE
BELLBEOERANSRNBEC 226D EEXT
w3,
X [ 3
1) MICHIZEHRITEZRS: B/ REMELAE (MIC)
B # W AT 12 2 v» T, Chemotherapy 29: 76~79,
1981
2) UTIHARE (R% KBRIES): UTI XM
(8 3F%), Chemotherapy 34: 408~441, 1986
3) K#E#H3A, KBMER, K @—: Imipenem/Cila-
satin sodium f5EFAEKKSE 1 #H328R, Jap. J. Anti-
biotics 44: 860~876, 1991
4) FRIAI—, i RBEHESC 81 5 Imipenem/
Cilasatin sodium (MK -0787/MK-0791) 0 &8
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5)

#9 - BRERAMES, Chemotherapy 33: 838~851, 1985
Bustamante C I, Drusano G L, Tatem B A,
Standford H C: Postantibiotic effect of imipenem
on Pseudomonas aeruginosa. Antimicrobial
Agents and Chemotherapy 26: 678~682, 1984

6)

Baquero F, Culebras E, Patron C, Perez-Diaz ]
C, Medrano J C, Vicente M F: Postantibiotic
effect of imipenem on Gram-positive and Gram-
negative micro-organisms, p.47~59 Journal of
antimicrobial Chemotherapy 18 Suppl. 1986
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CLINICAL STUDIES OF INTRAMUSCULAR IMIPENEM/CILASTATIN
SODIUM IN COMPLICATED URINARY TRACT INFECTIONS
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We determined the in vitro antibacterial activity of imipenem (IPM), a carbapenem antibiotic,
against, 340 clinical isolates of 13 species and compared it with that of piperacillin (PIPC), cefotiam
(CTM), ceftazidime (CAZ) and gentamicin (GM), and studied the clinical efficacy and safety of
intramuscular imipenem/cilastatin sodium (IPM/CS) in patients with complicated urinary tract
infections. The following results were obtained:

1. Antibacterial activity:

The minimum inhibitory concentration (MIC)s, of IPM was lower than that of the other drugs
against Enterococcus faecalis (3.13 ug/ml), Escherichia coli (0.39), Citrobacter freundii (0.78),
Klebsiella pneumoniae (0.39), Enterobacter cloacae (0.78), Serratia marcescens (3.13), Providencia
rettgeri (1.56) and Pseudomonas aeruginosa (12.5). Remarkable differences in MICs against P.
aeruginosa and E. faecalis were observed between IPM and the other drugs.

2. Clinical evaluation

The overall clinical efficacy rating was 69.6% and the bacterial eradication rate was 94.4% in 23
out of the 27 patients with urinary tract infections treated with intramuscular IPM/CS who met the
criteria proposed by the Japanese UTI Committee. No adverse effects were observed; but an increase
in eosinophils and elevation of GOT and GPT were each observed in one patient, and an elevation
of BUN in two. These abnormalities were mild and transient.



