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AR OWTHERER, PRROIRET 21T 72,

RN 4 BICARI2g % 7 0 28 —/S— R T 1 a0 L 2 R AU & ) 355 L i, R

MEEREL 2,

1% SBT, CPZ o diil#e T B 51T 5 RS,

1 B siEOG A Z N ZN50.9, 104.5.g/ml

TERDEREHN0.97, 2. 1B TH -7, 2 RRAENIGEITIZZNZ130.9, 72.3ug/ml,1.02

2. 1K ThH - 72,

SBT, CPZ mik5 1424050 & TORPEUGEEIL, 1M ESHEDHEZNENE6.0, 24.5%, 28

i siE0355490.0, 25.2%Th -7z,

P PR IS RCYSTEBI 43t L CARI A 1 | 1g 1 B 2 [ 405 Mk & 72 EssE % 17, UTI
TN G > TREFRIIR 2 HITE L 72 & Z ABERERIZTI% Th - 72, F 7T H9121270.0%

HERERTH-T2,

B - {RERENERIZ 26120 5T, BRRAME T L ARIREICEET 5 2 Bbh s BEl3A 51

Liro7z,

Sulbactam (SBT) 4 penicillanic acid sulfone ¢, 8-
lactamase inhibitor & | C Pfizer # TBAR XN - F &
BS.R2NFig ln g ) hER+ BT 2MUTH B, =
7 sulbactam % BEIZ A7 Bl & 1L C V> % Cefoperazone (5
®667.7) 121 : 1 DG TEA L 72 L ?H<Sulbactam/
Cefoperazone (SBT/CPZ) < % 2 . BE - TAEA (L
Cefoperazone (CPZ) it % T g-lactamase £ 4 B I= L
B ETRY 2 LS nre, FEE RS NROT
RFERA4 ZIZ45 L, SBT » CPZome, JRehifh
EMEL, RPENELTE~S L & iz, SBT & CPZ
DREFFEIRELC 2 RET L 72, £ 72 BREREE (U120)1C A
EERL, ZomBErmatL e,

I. ek

1. HEERRET

REAEF44% (Table 1) 12#f L, AKl2g
®5%7 k¥R 250ml | (eﬁ??l, 78 AA —s3—iE
TIRR M & 2 BRI CHR 5 L, idvh, FRPIBEE
EWEL, RepEUNEEE Ked7z, %72 CPZ & SBT o)
BRI A, SRIDWTHT, AR I E I3

Fig. 1 Chemical structure of sodium sulbactam
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Table 1 Subject in pharmacokinetic study

Subject Name | Sex Age “I';eoi‘gi]i,t

A K M 27 56.0

B I M 25 56.0

C U M 22 68.0

D K M 23 65.0
Mean + SE. - - [243+1.1]61.3%3.1
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SBT & CPZ #5{8i24T7~ 72, §7%4H5H,SBTI3E.
coli603 (CPZ mi%iifE) #mEris L, CPZ % 150
wug/ml 7% & 9 F4£ L 72 brain heart infusion agar
(Difco) #BWTRIEL 72, CPZ (3 Micrococcus lu-
teus ATCC 9341 Z#5EM & L antibiotic medium
No. 1 (Difco) ##& e L THEL 72, WIThogEL
MmFEFHRIE, T=Fo—L 1m#E, RHFHRIZPBS £ #
AL,

2. BRRavkRET

Wil KFRbTi R 2k 5 & O A RBT R 8kH
ABEL 7@ E AT REE 4 2 L, SR
MR B EI0ENH144ISBT/CPZ 1g4# 1 H2[@5
BRI, 5%7 Fr7#tm 250ml (iR L, 18R Caisss
F%721220% 7 F r7¥Em 20ml (2 &%, one-shot f#
E TS5 LERER R % 272,

. & ®

1. HEBEaURMET

AH|28 % 5% 7 Fr7uER 250ml 2R L, 1R
L < i3 2 ¥R CAaiEsHE L 72850 SBT, CPZ &2om
thig)% % Table 2 (IR L 72, &2 DTFHHE% 1 B0 20
& 2B aiEIc T, SBT g - CPZ ik % ¢
%23 L 9IRL7z L b Table3 Th b, 1 BEHiEN
A, SRR T % 2REREIE8T 5 CPZ & SBT 0 i
FEHIIH 5 & B, 2 BREELATENSA SERT 1% 2 B9
TIIEDBERII4.TTH D, NS % 7T 7SRz
o Fig. 2 Th 2,

Reifaig 35 L ormElyER % Table 4,5 (2Rl 72, &2 1
REf1EE, 2 BRI SROEAEZHHL L T3, FRepmEIL
FOFHE R 7L 72 L oh  Table 6 Th 2, 1B i

Table 2 Serum concentration of SBT and CPZ after 2hr. and 1hr. drip infusion

SBT
Infusion | 5 1 125 15 2 225 25 3 4 6 8
) 2hr 133 26.2 - - 328 25.1 21.0 102 50 1.3 ND.
1hr 446 638 375 316 22.0 - - 70 33 ND. ND.
5 2hr 152 238 - - 390 238 156 99 39 ND. ND.
1hr 348 598 336 221 115 — — 48 25 ND. ND.
3 2hr 176 225 - — 270 181 140 101 40 14 ND.
1hr 314 420 283 269 115 - - 50 31 ND. ND.
4 2hr 181 197 - - 246 181 125 84 37 14 ND
1hr 31.4 380 292 198 92 - - 52 25 ND. ND.
2hr 16.1  23.1 _ _ 309 213 158 9.7 42 1.2 _
Mean +]1.1 +1.4 +3.2 +1.9  +19 04 03 :0.2
tS.E 1hr 356 509 322 251 136  _ _ 55 29
+3.1 +6.4 +2.1 +2.6 +2.9 +0.5 0.2
CPZ
Infusion | o5 1 125 15 2 225 25 3 4 6 8
) 2hr 308 600 - - 770 670 538 415 198 88 35
1hr 89.4 1200 914 780 60.8 - - 360 194 70 31
5 2hr 343 497 - - 780 666 569 334 174 63 29
1hr 68.4 1140 98.0 550 39.8 - - 240 114 42 12
3 2hr 294 465 - - 640 520 373 272 152 69 33
1hr 49.5 840 539 447 344 - - 200 105 46 16
4 2hr 353 540 - - 702 670 502 452 273 162 84
1hr 739 1000 752 60.0 44.2 — - 312 203 11.0 68
Shr 325 526 _ 723 632 49.6 368 199 9.6 45
Mean +14  +2.9 £33 £37 #4341  £26 23 14 |
+S.E. Lhr 70.3 1045 79.6 59.4  44.8 B 2718 154 67 32
+8.2 +8.0 9.8 +7.0 +5.7 +3.6 2.6 t1.6 1.3
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Table 3 Serum levels of SBT and CPZ
(D.I.V. 2g 1 or 2 hr)
2hr D.LV.
D.L.V. after administration
Drug 30’ 1hr 2hr 2hr1s’ 2hr 30’ 3hr 4hr 6hr 8hr
0) (159 (30" (1hr) (2hr) (4hr) (6hr)
16.1 23.1 30.9 21.3 15.8 9.7 42 1.2
SBT 11 14 3.2 £1.9 +1.9 0.4 03 £0.2 <1
Pz 32.5 52.6 72.3 63.2 49.6 36.8 19.9 9.6 4.5
1.4 2.9 3.3 3.7 4.3 +4.1 +2.6 2.3 1.4
1hr D.LV.
D.LV. after administration
Drug 30 1hr 1hr1s’ 1hr30’ 2hr 3hr 4hr 6hr 8hr
) as) 30" (1hr) (2hr) (3hr) (5hr) (7hr)
35.6 50.9 32.2 25.1 13.6 5.5 2.9
SBT 231 6.4 21 26 2.9 +0.5 £0.2 <1 <1
cPZ 70.3 104.5 79.6 59.4 44.8 27.8 154 6.7 3.2
+8.2 +8.0 +9.8 +7.0 5.7 3.6 +2.6 1.6 1.3
Mean + S.E.
N=4
Fig. 2 Serum level of SBT and CPZ
[ D.I.V. 2g 1or 2hr. ]
200 4 : CPZ 2hr. infusion
A CPZ 1hr. infusion
- ® : SBT 2hr. infusion
100+ e O : SBT 1hr. infusion
—E' 40 L Mean + S.E. N=4
W
3
g 204 L tiz 2.1
|
g 104
3
& T
Q 5
e B Infusion period tiz 2.1 4
__After withdrawal
of drug
tiz 1.02
tiz 0.97
1 hd
T T T T T T T T
0 05 1 1.5 2 25 3 4 6 8 hr
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2. BRRAYRRGT

AEI1g % 5% 7 FodEm 250ml ICERE L, 1 BERS
2T, LU <I320% 7 F 7 20ml IZiEREL T 3
SrH4FT 1 8 2E, ABEPORMIBGE BE1441 Bk
RS- L7z, WEEBMEERERE R10% & MBS E RS

Dy a24b5E & TCSBT 1386.0%, CPZ1324.5% %
BERTHY), 2wERS#EOEAE SBT 1390.0%,

CPZ(325.2% DRBINETH 72, TNk 777120
72yon Fig.3 Ths, 172, CPZ & SBT it

ML, RiICOWGRLIZ LA Table7 TH 5,

Table 6 Urinary excretion of SBT and CPZ after intraveneous infusion of 2g

2hr. D.LV.
D.LV. after D.LV.
drug
0—2hr. —4hr. —6hr. —8hr. _24hr.
55.5 25.9 6.4 14 0.8
SBT 5.5 £2.6 +0.3 +0.1 0.2
1.1 7.9 3.6 1.5 1.1
CrZ +1.8 +1.4 +0.9 +0.3 +0.2
lhr. D.LV.
D.ILV. after D.I.V.
drug
0—1hr. —2hr. —4hr. —6hr. _8hr. _24hr.
SBT 43.2 24.1 14.5 3.0 0.8 0.5
+2.6 23 0.8 +0.4 +0.1 +0.0
7.9 54 4.9 4.2 1.0 1.2
crz +0.6 +0.5 +0.4 £21 0.3 +0.5

Fig. 3 Urinary excretion of SBT and CPZ after intraveneous infusion of 2g

(Mean £ S.E. N=4)
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Table 7 Ratio of CPZ and SBT levels (DIV 2g, 1 or 2hr.)
Serum
Time of D.LV. Drug 0.5 1 1.25 | 1.5 2 2251 25 3 4 6 | 8hrs.
198 | 2.11| 246 | 2.41| 3.51 7.27| 5.49
o CPZ +0.16 [+0.18 | +0.21 | 0,28 | 046 | — | — |=+1.77|+1.02| N-P-| N.D.
I
SBT 1 1 1 1 1 - - 1 1 | ND.|ND.
CPZ 205 | 221 _ _ 2.39 | 3.00( 3.22| 3.88| 4.90( 7.78| Np
’h +0.15 | £0.21 +0.18 [+0.24 | +t0.36| +0.57 | £0.84 | £1.74| -
I
SBT 1 1 - - 1 1 1 1 1 1 |ND
Urine
Time of D.LV. Drug 0-1 -2 -4 -6 -8 |—24hrs.
CPZ 1 1 1 1 1
1 hr SBT 549 | 459| 3.06| 1.30| 1.06| 0.58
+0.19 [ +0.62 | t0.45 | +0.47 | +0.24 | +0.14
CPz 1 1 1 1
2hr SBT 5.22 344| 2.04| 1.10| 0.77
£0.57 +0.31 | £0.35 | 0.19 | +0.20

RABDILIRBIZBEA T —T N2 BTN DE LD
8 &L YBUULEH T 5, HSHHIZ VT LS E
L5 BRI, UTI Shifli sl 126t - TF MR % H)
EL AR % Table 8 (2R L 72, iEFBUI L%V UTI
IR & 2 BERIIR % A720h Table9 THh
b, INLiF EHTERICLLNDH Table 10 T, 14
BlshERh 3, B8 TT9%DHRHE LR 12, M
MR ERLIDH Table 11 T, 208k5148£70.0% 040
EHIEERL72, BEL72DIL S. aureus, S. marcescens,
Klebstella 1 ¥+ 1 ¥k, Citrobacter 2 ¥k 2 #, P.
aeruginosa 2 Bkp 1 Bk Th - 72 55 MBE & LTt
Corynebacterium sp. 1#h & pL72,

FENZ & B BbNBEWERIZEES L HT, TEER
ETREHRICAAN- L 5 BN L REBLTLAL
DY %ho1: (Table 12),

m. E 3
RRIOREI T TIo IR LTV B Cefoperazone
(CPZ) iz g-lactamase inhibitor T4 % Sulbactam
(SBT) 2BAL 72 enf—cbhifHits, Z0lA
B LT, CPZ »* PCase TETIIAMRRNBENIZ
HL, SBT i4 PCase # B CANEILTE B 2 L 4 &
BHFLND, OB in vitrol2BT
Lidhs 4 01 ToRE T OHRMEA D S 1L

5EEINTBY, =7 ADMEENBRLIINT 2 i5850F
I2BW T CPZ, SBT 48 : 1451 116 TO&E
B THRMRIED LNz 92D 72 THaldwEl
2g % 1oL L <13 2 B5R B TS L, CPZ, SBT
DB & URFIRE, RPEUELFA~, mRIOBE
iz o Ty sEtL 72,

e AT - 1IN B ORER T4 5 &, CPZ &
SBT o hilreld 1 s8I & 2386 T AANHE
54T 1% 3R Z T1.98H 57 270RICI > TH D, IR
R 8 BERIE TT1.06755.4912 % 5T d, %
72 2 BELAE Tl AP I 34 540 T 1% 2 B55 $ ©C
2,055 54 90NFHICH Y, 1R5HT 1% 4 BRI TT.781
o Twb, FRPBEE 8 B 3 TT1.10455.2212
hb, INHOEHIE T EHzDH Table7 TH 5,
CPZ » SBT mtth*ihigy Tia L Tw < oz, iR
PRI TIZIBA L T %A%, 21Ut SBT o) e
BfElA CPZ L 1)3# <, F7: CPZ mR+mEIN#» SBT
L TRCZLICE > T B EE2 LD, bhA
13 & UF 2 BRI 3517 2 PR il 13tk
TrT, #NZFNCPZ104.5.g/ml,SBT50.9.g/ml
& CPZ72.3ug/ml & SBT 30.9ug/ml ¥ %%, %7
1 BFFE] L T 15 5 BER 5 & OF 2 BERS SR T 1% 4 BT
ToMmHiREL CPZ6.7ug/ml, SBT <1ug/ml ¥,
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Table 9 Overall clinical efficacy of SBT/CPZ classified by type of infection

Criteria for clinical evaluation in complicated U.T.L

Group No. of ( Percent ) | Excellent | Moderate | Poor effézzf\/r:rllless
cases - of total rate
1st group (Catheter indwelt) 4 (29%) 2 2 100%
2nd group (Post prostatectomy)
isni?fé:ion 3rd grop (Upper U.T.L.) 2 (14%) 2 100%
4th group (Lower U.T.L.) 2 (14%) 1 100%
Sub total 8 (57%) 3 S 100%
Sth group (Catheter indwelt) 4 ( 29%) 1 3 25%
Mixed - I
infection 6th group (No catheter indwelt) 2 (14%) 2 100%
Sub total 6 (43%) 3 50%
Total 14 (100%) 3 8 79%
Table 10 Overall clinical efficacy of SBT/CPZ in complicated U.T.I.
Criteria for clinical evaluation in complicated U.T.IL.
Pyuria
Cleared Decreased Unchanged Efficacy on bacteriuria
Bacteriuria
Eliminated 3 2 S 10 (71%)
Decreased 1 1( 7%)
Replaced 0( 0%)
Unchanged 1 2 3(21%)
Efficacy on pyuria 5 (36%) 2 (14%) 7 (50%) 14
IE Excellent 3(21%) Overall effectiveness rate
[ ] Moderats s 11/14 (19%)
: Poor (or Failed) 3

Table 11 Bacteriological response to SBT/CPZ CPZ9.6ug/ml, SBT 1.2ug/ml TH3, —F, Rt

in complicated U.T.I. EUE S 8 B E TTL, 24B5RF TTLIZE A & &Y

Isolates | N0 OF | Eradi- (- g,) | pergisted 7%, MmAiBEE - CPZ, SBT mifEteh b2 2 T LA
S. aureus 1 0 ( 0%) 1 #l2g DIREEEE LTI, 28R BB T AT 1 B i
S. epidermidis 2 2_(100%) L) B LR EL NS & Bbh:
5. faecalis 1 1_(100%) T
Other GPC T35 00%) KIBRROPHR Th 7, IREHEH T —7 L1058
Ib;. coli 4 4 (100%) BEEUHAICHL, FHh3, B8 L19%NEES
. deruginosa 2 1 (50%) 1 EL7. S 3FIE g F— L5 g
Corynehaceerum . T (100%) Rl - A xf] 73<1 !t\iv THL A T—TIWVEBREFTH
S marcescens 3 0 C 0%) 1 N, SHICHBHEREEZ AT I LD TH -2, 272, £
%ﬂ;bacter 2 0 ( 0% 2 GEHZETIIEMN L, HMO, 2582, B9 Th

ebsiella 1 0 ( 0%) 1 - AEAhEI - e 7 ;

Enierohacis : T (100%) 712, ,..Jb{ﬂ]k};l‘réfﬁmlﬁt%, P. aeruginosa ¥ S.
Total 30 14 70%) 3 mayrcescens, Klebsiella ¥ Citrobacter S. aureus &

Enterococcus DA G HETH -1z,
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Table 12 Laboratory findings

Case

RBC
(x10%/

No.| mm?®)

Hb
(g/dD)

Ht
(%)

WBC
(/mm?)

platelet
(x10%/
mm?)

S-GOT
(K.U)

S-GPT
(K.U))

Al-p
(unit)

T-Bil
(mg/d1)

S-Cr
(mg/dl)

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

397
387
433
402
423
423
294
463
408
458
468
346
365
335

O 00 3 N 1 AW N -

— e
w N = O

—
F

405
432
458
338
418
484
280
339
471
423
397
422
326

11.8
11.6
11.5
11.6
10.6
13.3

9.1
13.3
13.4
14.6
14.3
10.9
11.1
10.4

12.1
12.6
12.1
10.4
11.8
14.7

8.6
11.2
15.0
13.4
12.4
11.4
10.6

343
33.5
37.1
36.8
38.5
38.7
26.6
38.7
40.1
42.1
42.1
31.1
34.7
32.1

35.5
35.5
36.2
31.4
35.1
44.6
25.8
32.3
42.7
37.4
35.6
34.0
323

9000
7400
7400
7300
5400
15700
13400
7500
6400
12200
16300
8700
7800
5700

8400
6200
3500
7100
4500
6500
26400
9300
7500
5200
9800
6600
4600

38.7
19.3
258
36.2
29.2

33.6
30.4
343
22.8
16.9
31.6
35.8

31.2
22.5
42.6
24.2
25.9
21.4
38.5
33.6
34.4
27.2
36.5
343

25
8
102
50
39
19
11
11
12
8
36
31
17
13

20
12

9
30
23
29
11

9
11
30
35
21
20

29
11
97
54
19
30

33
14
62

111
52
89

140

108

6.0*

—|4.1%

4.0
3.4%

1.0%
72
84

83
45
111
113
98
77

4.0*
4.7*

0.4*
65
94

0.3
1.3
0.5
0.3

1.0
0.6
0.5
0.9
0.6
1.9
0.6
0.4

0.5
0.7
0.3
0.2
0.8
0.7
0.4
0.4
0.8
0.8
0.5
0.4

1.0
0.7
0.8
0.6
0.9
2.5
1.5
1.0
0.8
0.7
0.7
1.2

1.0
0.6
1.0
0.6
1.0
1.3
1.0
1.0
0.8
0.7
0.6
1.3

B : Before

A: After

HIBH BTN L 208K 145k NT0.0%6H 5K L 72, E 72
BUEH, RET 54T, FRICEET S LBb

5459

bz,

T REFIIRRD LN L 12 LU EDZ L b, FEH
BUI DL AR S RIGIEIC X L T i D FR LR

X

* : King-Armstrong unit

R

KAEIERK, fth 0 UTI SEah 3R ML 4 (55 2 hR), Che-
motherapy 28 : 321~341, 1980

5 30 mBALEFEF RS, MR Ry

211, Sulbactam/Cefoperazone, i, 1982
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FUNDAMENTAL AND CLINICAL STUDIES ON
SULBACTAM/CEFOPERAZONE IN UROLOGICAL FIELD

KEisHI OKADA, TosHIFUMI KAWASHIMA, E1 MIYAKITA, KAZUNORI NISHIZAWA,
YASUHIDE MURAKAMI, HIDECHIKA KINOSHITA, KAZUO MATSUSHITA, NOBUO KAWAMURA,
and MASAAKI OHKOSHI
Department of Urology, Tokai University, School of Medicine

MASANORI YANAOKA and ICHIRO NAGAKUBO
Department of Urology, Tachikawa Kyosai Hospital

A single dose of 2 gram of SBT/CPZ was administered to 4 healthy volunteers by 1 hour DIV and 2 hour
DIV, at intervals of 1 week by cross over fashion.

At 1 hour DIV, the peak serum levels were 50.9 pg/ml for SBT and 104.5 ug/ml for CPZ, the biologic half-
lives were 0.97 hour for SBT and 2.1 hour for CPZ respectively. Urinary recovery rates during the first 24 hours
averaged 86.0% and 24.5% for SBT and CPZ respectively. In case of 2 hour DIV, the peak serum levels were
30.9 wg/ml for SBT and 72.3 ug/ml for CPZ, the half-lives were 1.02 hour for SBT and 2.1 hour for CPZ, and
urinary recovery rate averaged 90.0% for SBT and 25.2% for CPZ.

Fourteen patients with complicated urinary tract infection were treated with 1 g twice daily of SBT/CPZ
for § days by one shot IV injection or D.I. infusion.

Clinical effects of SBT/CPZ based in the criteria of UTI committee resulted in excellent 3 cases and moderate
8 cases, and overall effectiveness rate 79 %.

Bacteriologically, 14(70%) out of 20 strains were eradicated. Neither subjective adverse reaction nor abnormal
laboratory finding related to the drug was observed.



