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WRBHERIC 8% Imipenem/Cilastatin sodium (MK-0787/MK-0791)
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HLUL A AARRARES A AEWE imipenem (MK-0787) DREERLEE 7 5 AlaHBES
&4 60 BRioxtT 5 in vitro HE 1 (BRI LMOX, CMX, CPZ, PIPC ¥ XU' GM) ofEf
&, dehydropeptidase-I PHEH| cilastatin sodium(MK-0791) & MK-0787 L 0 &% MK-0787/
MK-0791 D RBEHERFEC AT 5 BRI RS L O ReH> 2R LTV, UTOERY B,

1) #HES : MK-0787 i E.coli (¥ — 7 MIC 0.2 pg/ml), C.freundii (0.2), K.pneumoniae
(0.2), E.cloacae (0.39), S.marcescens (0.78) %5 X1 P.aeruginosa (1.56) TixHEdT<¢h,
P. mirabilis Tix¥'— 7 1.56 pg/ml, Proteus indole (+) TIXRA UL 1.56 pg/ml THotz, &
MO TXRTOEK T MK-0787 1% 12.5 pg/ml LI T MIC #R LT,

2) EEIREET : MK-0787/MK-0791 D84k REMBRYEE 30 fisk UTI EHFHHEECAT L
26 Blic 3 5 RABHRIL 65% THH, RERIL 79% Th-to KIME 2 BIF 1 FITER, f
D1PITORRY), HEAIRREO 1 ATRAESLHEShI, Thb 3, VWhysE IR
7 = 2RIEBBITH > 1eh’, FFFEC L) 3HL SRABIBREI W,

BMEMREERZ A S h 3, BRREBERTE, GPT otH 24, Al-P 0EF 1 flk I
BUN, i 7 v7+=vo L 1FANEDOLIRED, ThHEIWThIBEIS>—BETH T,

Imipenem(MK-0787) (Fig. 1) (3R » &~ 7 HBF%FT
CEWTHREIR LI L ARF AREHATENE T,
T ORERX EOKB, RRO=y vEES5ARD
L OMEAVNRECEBEERb>TWBZ LT DB, AW
Bz, 77 2GHE~REECH L, BLLRVCHESE
EEHL, BCHEEOR=vY) vE IVt 7 - 2RH4E
et Wb 5 F[BHECH L THEY MIC fEx T
FTIEREBEIRBY, AHEL, P BRATERE
b W &h 5 dehydropeptidase-I ik h X h 5 7=
¥, v vivo TIXRBREERTHS cilastatin sodium
(MK-0791) (Fig.2) L o&H L LTiRET B L0 X
h Z DB HEREI N B,

SEEE L, MK-0787 oEKRSBECST 2 in
vitro HEFEN S L0 MK-0787 ¢+ MK-0791 r 0 &
Bt 1:1 oi&H (MK-0787/MK-0791) o ###: /R
BRERIER X Lod & T 5 WRBHREREREC T 5E
IR E % 1778 - 1o

I. HR&EIVFE

1) H#EH : YBBRFEORMBRIEREDOID, 7
S5 AEMEE 8K 60 Kico X, MK-0787 o MIC
¥ BA(LEFR B L ERPED 1T 108 cells/ml 1
THEL, *OHfiks BsEH (LMOX, CMX
CPZ, PIPC, % XU° GM) D xhb & Hkigat Ll #
KRB Escherichia coli, Citrobacter freundii, Kle-
bsiella pneumoniae, Enterobacter cloacae, Serratia
marcescens, Proteus mirabilis, Proteus indole (+) ¥
X O Pseudomonas aeruginosa TH b,

2) BEIRHRET : BBFN 58 £ 8 AN HIER 60 £1A0
R P AR MR R BRI R 2 6 b L OBIEmBEl
FR2BPhC ABE U o B4 M R B RS 30 4, BufuiE 2 64
¥ X O BIRRSE 1 Blcst LT MK-0787/MK-0791
BRI L, TORDMS X ORERRY Lo #YE
X 30 A 60 S miERE L LR Bk R
YAETIZ1H 0.5g/0.5g ¥7u3 lg/lg ¥#4 2B
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Fig.1 Chemical structure of MK-0787
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Molecular formula: C12H17N304S-H20
Molecular weight : 317.36
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Fig.2 Chemical structure of MK-0791
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Molecular formula: CisH2sN20sSNa
Molecular weight : 380.43

MY, MMETX1 B 1~2g/1~2g % 2 ~ 4 A5
5 U, BIMEMEIRISRRGUIE T1x 5 ARMYEEL, UTI
EHFMAHEY i X 0 T DZREHE Lico T DD
RETIE 16~20 ARIFFINVBE I hic, F1, 1RIRE
AR TR TH (—BMOEFATIHE G ) OEFERK
EEOEH s LR SO BMMEEROFEEBEL,
FROREM DOV TH R & T8 - 1o
II. % ®

1 HEh:

i) E.coli (Fig.3) ; MK-0787 o MIC D¢ — 7%
0.2pg/ml 1w b, £ 3.13pg/ml LITE, Tk
firtz — IBECHLE ST <Ch TWwb, MIC v
-7 {f 0.1pg/ml ©» CPZ, 0.39 ug/ml © CMX %
SRR TH %o

ii) C.freundii (Fig.4) ; MK-0787 D5
DRAAICH LT SCh, 28k 3.13 pg/ml LT CTRE
BRIEIR TV B, BF TIRRHER S Zbh 5,

ii) K.pneumoniae (Fig.5) ; MK-0787 »i#% &
Ch, 28k 3.13pg/ml LI Fo MIC #7RL T\ 5,
CMX, GM mz hicik <%

iv) E.cloacae (Fig. 6) ; AHic 35 \» T & MK-0787
RELT<h, 28 1.56 pg/ml LIFo MIC TH b,
AN B 2B > TV B

V) S.marcescens (Fig.7) ; MK-0787 i34tk 12.5
pg/ml LIF o MIC ¢ b3 ¢h, CMX 212 Rz ks
T,

Vi) P.mirabilis (Fig.8) ; MK-0787 13 4#kC 6.25
pelml IR MIC %3328, fFliclL, Foe—2

Fig. 3 Sensitivity distribution of clinically
isolated E. coli to MK-0787, LMOX,
CMX, CPZ, PIPC and GM
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Fig. 4 Sensitivity distribution of clinically
isolated C. freundii to MK-0787,
LMOX, CMX, CPZ, PIPC and GM
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3 1.56 pg/ml & RLRF, PIEADHELTATWS
DX ©— 7 {#H 0.2 pg/ml » LMOX ¢, 0.39 zg/ml
o GM, PIPC piz hitik<o

vii) Proteus indole (+) (Fig.9) ; MK-0787 it
48k 3.13 pg/ml LIFod MIC THbH, LMOX ¥ Lok
GM Li2iER%ET, Mm3F I h->T\v 3,

viii) P.aeruginosa (Fig.10) ; MK-0787 130 &3 <&
hTkbh, 2 12.5pg/ml QT TREMEIh T
o GM I 2B, ©7 = A 4FITIEH 5 M- T
%o
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1) BMMEIRBERGE 5 AR5 S hic 30 flok
By Table 1 IW/RINTW B, ThEDFERH UTI 3K
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Fig. 5 Sensitivity distribution of clinically
isolated K. pneumoniae to MK-0787,
LMOX, CMX, CPZ, PIPC and GM

Fig.7 Sensitivity distribution of clinically
isolated S.marcescens to MK-0787,
LMOX, CMX, CPZ, PIPC and GM
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PIPC s \ 1488 5 20] 60 PIPC 2434218 2] 60
GM 0 8132141351 60 GM 1 3144301613 Gl
Fig.6 Sensitivity distribution of clinically Fig.8 Sensitivity distribution of clinically
isolated E.cloacae to MK-0787, isolated P. mirabilis to MK-0787,
LMOX, CMX, CPZ, PIPC and GM LMOX, CMX, CPZ, PIPC and GM
o 10%cells /ml o 10%cells /ml
100 —— MK-0787 = 100
| ----- 4 L
90F —— cmx A %
o 8[—-—CPZ . 80P
g _ |——PIPC 5 L
£ M——cm g 70
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2 ror 2 sor — MK-0787
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‘Lé 40 "E' 40r —-— CMX
3 3 30 —-—CPZ
L ——PIPC
20 20r —GM
101 10+
— "
WICUrg ml1[<045] 0.1 0.2 ]0.39]0.78] 1.56]3-13]6.25[12.5] 25 | 50 100 [ 200 [>200[Total] NTCUug ml]T [005] 0.1 0.2 0.39]0.78]1.56]3.13 6. 55| 12.5] 25 | 50 |100 [200 paifhial
MK-0787 3 [15[24] 6|12 0 MK-0787 1[3[5[3]34[12]2 60
LMOX 1[1]718[6[5(611[8[7][60 LMOX 1[19] 98 [4]7]1 60
CMX i12]5 9(5(3[2[3[9[15/4 260 CMX 1849 7[10] 2[5 2]2 60
CPZ 1]2]2(4al6(i4[19[8[3[1 0 CPZ 7] 9[14(i6] 841 60
PIPC 31643 ]5[3[3[24]9]60 PIPC 15 6613 60
GM 200 3]7]3]9]6]8 60 GM 3 215 7 60

BAHEEAEC AT LT 26 BIOKRATEIKSIE (Table 2)
3, E#S5, B 12, EHIGIT, EHRE5Y TH-
Too RRBRBEINICERIRY 25 & (Table 3), 2,4 3
TREGIESTH -1, 1TT 33%, 3FT 80%,

SFET 75% BSX6HT 63% LW HHRBTH - 10

¥, 1ARERE (0.5¢/0.5g & 1g/lg) BICARR
whBH &, WETIEYL, BR2, EH40THEYHR
43%, HBRETREY4, B 10, ERHSHATEH R
749 &, lg/lg FTThLREN B O, MEYE
I9%hF (Table 4) 1% 26 FEF & 5B S huic s 38 #keh
30 ¥k (79%) »\MH4kL, FE#t LicDid E. aerogenes 3
X O P. aeruginosa £ 2 #k 3 X O S. epidermidis, E.

faecalis, E.faecium s L0 E.cloacae % 1% THY,
Zho 8Bk 4N 1 [E 0.25g/0.25 g HBEFRBELT
\sfoo 7838, E.faecalis (3 86% (6/7), P.aeruginoss
X 78% (7/9) DHREELR Ui, BREE MIC LOH
th (Table 5) % Z5&, MIC OHEILL 30 &
th, 28 BEAS 12,5 pg/ml STy L5, £hb
D5Y, £0.39pg/ml O 24k, 0.78, 1.56 35 X0 12.5
pg/ml O& 1 BEDFEMSE Lico #5055 HBLE (Table 6) 1
Y.L.O. 5#k, Candida sp. 2 ¥k, E.faecalis, Flavobat-
terium sp., Chromobacterium sp. ¥ YO Mold %& 15
i 11 BRA bRt

i) & OMLORYIE ; Mg 2 41 (Fig. 11, 12) O
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Fig.9 Sensitivity distribution of clinically
isolated Proteus inodole (4+) to MK-
0787, LMOX, CMX, CPZ, PIPC

Fig. 10 Sensitivity distaribution of clinicallly

isolated P.aeruginosa to MK-0787,
LMOX, CMX, CPZ, PIPC and GM

and GM
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Fig. 11 Case 31 K. N. 74 yrs. (Male) Septicemia
415 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 28
TMOX bg day |
PIPC  12g/day IMK-0787/MK-0791 Lg/day 1g/day ]
(°C)
40
39
38
37
36
Causat?'ve + + + N
bacteria P.cepacia(—) P.cepacia (=)
WBC(X10%/mm?) 75 88 53 65 86 90 69
ESR(mm/h) 26 33 46 33 32 30 2 3
CRP 3+ + 2+ (=) (=) (=) (-)
S-GOT(1.U/1) 116 . 93 98 P
S-GPT(LU./1) % 8 % o
A_
-P(LU./1) 109 109 19 105
B
UN(mg/dl) 15 9 . "
S
~Creat. (mg/dl) 0.6 0.7 0.6 o7
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Fig.12 Case 32 B. A. 76 yrs. (Male) Septicemia
9/11 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 1/mM2
MK-0787/ MK-0791 2g/day R
“c) CTX 6g/day
Causati M
ausa 'nve 1Blood LS.cpidermidis(—) (=) (=) (=)(=)(-)
bacteria J
WBC(X10%/mm¥)} 9% 77 66 72 65 82 105 102 82 115 135 225165105
CRP >6+ >6+ >6+ 5+
S-GOT(LU./1) [ 25 24 22 45
S-GPT(L.U./1) | 41 23 19 61
AI-P(LU/D) | 377 267 243 255
BUN(mg/dl) o 18 19 10 33
S-Creat.(mg/dl) |- 1.2 1.2 0.1 1.8
Fig. 13 Case 33 M. Y.71 yrs(Male) Postoperative wound infection
27/X 28 29 30 311/X12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 X
<) MK-0787/MK-0791 1g/day MK-0787/MK-0791 1g/day
gg :LMOX 2g/day CMZ 2g/day CTM 4g/day
38t ’
37 ———————————————— - A - ———— ecen Pp—
36} NNAANA~AAN
354
+
. S.aureus 10/ml 4
Causative | Pus - E.faecalis m E.faecium 10*/ml 4
bacteria | Urine | (=)(=) (=) (=)(-) (=) E.faecium > 10%/n

Urine(/hpf) |- (#) ~
WBC{Blood ’ 5~30 ()

(X10%/mm?) 152 165 129 108 88 109 187 159 70 53 51 62 132 59 53 62 61 58 66 53 33 39 L
ESR(mm/h) o 62 92 96 76 107 77 44 52 53
CRP o 5+ 4+ (=) >6+ 3+ 6+ 3+ 2+ 1+
S-GOT(L.U./1) - 19 13 20 15
S-GPT(L.U./]1) o 18 12 18 6
AI-P(LU./I) - 91 112 105 98
BUN(mg/dl) o 13 11 11 10
S-Creat. (mg/dl) [ 0.8 1.2 1.0 0.8
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Table2  Overall clinical efficacy of MK-0787/MK-0791 in complicated UTI
0.25g~0.5gX2/day, 5-day treatment
Pyuria Effect on
Bacteriuria Cleared Decreased Unchanged bacteriuria
Eliminated 1 9 15 (58%)
Decreased 1 1 (4%)
Replaced 1 3 4 (15%)
Unchanged 1 5 6 (23%)
Effect on pyuria 6 (23%) 3 (12% 17 (65%) Patie;t(:5 total
E‘ Excellent 5 (19%)
Overall effectiveness rate
17/26  (65%)
Table 3 Overall clinical efficacy of MK-0787/MK-0791 classified by the type of infection
No. of (Percent Overall effec-
Group patients(of total) Excellent | Moderate | Poor tiveness rate
1st group (Catheter indwelt) 6 (23%) 1 1 4 33.3%
. 2nd group (Post prostatectomy) 2 (8%) 2 100%
Monomicro-
bial 3rd group (Upper UTI) 5 (19%) 2 2 1 80%
infecti
ECHON 1 4th group (Lower UTI) 1 (4%) 1 100%
Sub total 14 (54%) 3 6 5 64.3%
. 5th group (Catheter indwelt) 4 (15%) 3 1 75%
Ploymicro- -
bial 6th group (Catheter not indwelt) 8 (31%) 2 3 3 62.5%
infecti
infection Sub total 12 (46%) 2 6 4 66.7%
Total 26.(100%) 5 12 9 65.4%
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Table 4 Bacteriological response to MK-0787/MK-0791 in complicated UTI

Isolate No. of strains | Eradicated (%) Persisted”
S.awrcus - 1 1 (100%)
S.epidermidis 3 2 (67%) 1
E faccalis 7 6 (86%) 1
E. faecium 1 0 (0%) 1
Streptococcus sp. 1 L 1 (100%)

E.coli 5 5 (100%)
K. pnewmoniae 1 1 (100%%)
K. ozaenae 1 ‘ 1 (100%)
E.aerogenes 3 1 (33%) 2
E. cloacae 1 0 (10%) 1
Enterobacter sp. 1 1 (10025)
S.marcescens 1 1 (100%)
P.aeruginosa 9 7 (78%) 2
P.putida 1 1 (100%)
Pseudomonas sp. 1 1 (100%)
A.anitratus 1 1 (100%)

Total 38 30 (79%) 8

* regardless of bacterial count

Table5 = Relation between MIC and bacteriological response to MK-0787/MK-0791 treatment

Isolate MIC (ug/ml) Inoculum size 10° bacteria/ml Not | Total
<0.39| 0.78 | 1.56 | 3.12 | 6.25 | 12.5 | 25 50 100 | >100 | done

S.aureus 1/1 1/1
S.epidermidis 1/1 | 1/2 2/3
E faecalis 2/2 3/4 /1 6/7
E faecium 0/1 0/1
Streptococcus sp. 1/1 /1
E.coli 4/4 1/1 | s/5
K. pneumoniae 1/1 1/1
K.ozaenae 1/1 11
E.aerogenes 0/1 1/1 01 1/3
E.cloacae 0/1 0/1
Enterobacter sp. 1/1 1/1
S.marcescens 1/1 ; /1
P.aeruginosa 0/1 1/1 1/1 2/2 1/2 1/1 171 7/9
P.putida 1/1 1/1
Pseudomonas sp. 171 1/1
A.anitratus 1/1 1/1

Total (E5h) | ooy | &%) | abedn) | bt | o (10%5) ) | | 3

No. of strains eradicated/No. of strains isolated
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Table 6 Strains* appearing after MK-0787/MK-0791
treatment in complicated UTI
[solate No. of strains (75)
E faccalis 1 (9%)
Flavobacterinm sp. 1 (9%)
Chromobactcriuin sp. 1 (9%)
Candida sp. 2 (18%)
Y.L.O. 5 (45%)
Mold 1 (9%)
Total 11 (100%)

* regardless of bacterial count
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FUNDAMENTAL AND CLINICAL APPLICATION OF
IMIPENEM/CILASTATIN SODIUM
IN UROLOGICAL FIELD

Soicur Arakawa, Axkira Fuji, Masuvosur Harapa, Nosumasa KaTaoka,
Sapao Kamipono and Jojr Isuicamr
Department of Urology, Kobe University, School of Medicine

Yasust Kuropa and TosHikazu SHiMIzU

Department of Urology, Hyogo Prefectural Kaibara Hospital

Nosuo KaTtaoka
Department of Urology, Nishiwaki City Hospital

Imipenem (MK-0787), a new injectable carbapenem antibiotic, was tested for its)antimicrobial
activity against 8 species clinical isolated gram negative rods (each of 60 strains),jand compared with
LMOX, CMX, CPZ, PIPC and GM. The test on the combination antimicrobial MK-0787/MK-0791,
comprised of the antibiotic MK-0787 and cilastatin sodium (MK-0791), a specific inhibitor of dehy-
dropeptidase-I, was conducted to evaluate its efficacy and safety in the treatment of urinary tract
infection and of other infection.

The results were summarized in the followings ;

1) Antimicrobial activity ; Peak minimum inhibitory concentrations of MK-0787 against_clinical
isolates of Escherichia coli, Citrobacter freundii, Klebsiella pneumoniae, Enterobacter cloacae, Ser-
ratia marcescens, Proteus mirabilis, Proteus indole(+) and Pseudomonas aeruginosa were 0.2,0.2,
0.2,0.39,0.78,1.56,1.56 and 1.56 pg/ml respectively, and all strains were inhibited<12.5 pg/ml. Anti-
microbial activity of MK-0787 against all strains except for P.mirabilis and Proteus indole(+) were
superior to those of other antibiotcs.

2) Clinical trials ; MK-0787/MK-0791 was given to 30 cases with urinary tract infections, 2 cases
with septicemia and one case with postoperative wound infection. In the urinary tract infections,
overall clinical effectiveness rate for 26 cases was 65%, and bacteriologically the eradication rate was
79%. As for clinical effects on the 2 cases with septicemia, one was excellent and the other was
fair. On postoperative wound infection, the rusult was good. Those 3 cases were pretreated with
third generation cephems, but the results had been poor. Causative bacteria were eradicated by treat-
ment with MK-0787/MK-0791.

No adverse effects were observed. Abnormal laboratory findings were notedi n 2 cases with eleva-
tion of GPT, in one case with elevation of Al-P and in one case with elevation of BUN, S-Creatin-
ine, but all of them were slight and trasient.



