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1. MRBLOHE

HERIF OBIR T BEMRSA (21%%), Haemophilus in-
fluenzae(23%%), ampicillin (ABPC) i 1 Escherichia coli
(25%k) B & U B-lactamase B 2 Pseudomonas aeruginosa
(25 #) % B \» 72, TAZ/PIPC, PIPC, TAZ, ABPC,
methicillin (DMPPC), SBT/CPZ I % 1L #h J1{fi O 4] BY
LTWabDEMH L, MICHIE IZLEREE S
EFEIE o TIT o 7278, BHEEE IOV T BUREME
(10°CFU/ml) B & OB A B (10°CFU/ml) D2
B L7,

2. JAE

MES L 72 AW A3t 9§ A TAZ/PIPCOME B L O

D EH] & OB Table 1~ 4R T EBN) TH 5,

MRSA 2181239 % TAZ/PIPCOMICI B i
25~200.g/ml, 100fEA BUEHEAE T50~200pg/mliZ
AL, PIPCL Y 1EENR TV,

H. influenzae 238125 LTI, EEHEC0.20g/ml
23Kk SN2 PAME 0.1 0e/mllS, 100857 s
FETIEEHR=<01pg/mI A L7,

E. coli 25%RIZ3 L TId, BUEM T3.13~100ug/
ml, 100 1% 75 B 4% M8 T 1.56 ~ 50pg/ml 2 554 L,
PIPCX W1 ~2%EN Tz, 7, PIPCHOHHE S
WL EBEZITLHDOD, TAZ/PIPCTIHIZEA Y
YT ol

P. aeruginosa 25 ¥R\ L T3 % 18 T 6.25 ~

Table 1. Antimicrobial activity of tazobactam/piperacillin against MRSA (21 strains)

Inoculum MIC (ug/ml)
Drug size

(CFU/ml) range MICs, MiCa
TAZIPIPC 107 25200 100 100
PIpC o 0 500 200 2 200
TAZ 1o 200 2200 2 200
ABPC }82 iijgi fgo gg 1(5)8
DMPPC (37°C) }gZ 6';?: §§88 §§88 iggg
DMPPC @2°C) o o 2500 2 200

TAZ/PIPC: tazobactam/piperacillin,
DMPPC: methicillin

PIPC: piperacillin,

TAZ: tazobactam,

ABPC: ampicillin

Table 2. Antimicrobial activity of tazobactam/piperacillin against Haemophilus influenzae (23 strains)

Inoc.ulum MIC (ug/ml)
Drug size
(CFU/ml) range MIC;, MIC,,
108 =0.1 =0.1 =0.1
TAZ/PIPC 108 =0.1~0.2 =0.1 0.2
108 =0.1~25 =0.1 =0.1
PIPC 108 =0.1~>200 =0.1 0.78
106 12.5~ >200 200 200
TAZ 108 50 ~ >200 200 >200
108 <0.1~100 0.2 3.13
ABPC 108 =0.1~>200 0.39 3.13

TAZ/PIPC: tazobactam/piperacilin,  PIPC: piperacillin,

TAZ: tazobactam,

ABPC: ampicillin
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1. W8% s IZHE S &

KABBMOREHGS N EER A B E
% (Table 5) %1% & LTAZ/PIPC, PIPCHLfl, TAZ
B, TAZ/PIPC & Probenecid ® fit i % 5,
SBT/CPZ4% 5 3 Ex % 7 H M I D cross-overif (2 TE
ML 7z, BERE I TEROILBMIERN - N1 A AT MY

~77ch7 2B ARSI L - T, BEIERE, K
N7 A b, BF - BRGESIIERE 220wl L)’

Eﬁ’éh’(wéo KEEPIERIEROE 28BS L, %
BRI —A#%, mig/E LA & OBRRE
PATOWEREESOFELZRI L 72, BHOK 5

BIU

TAZ/PIPC 2.5g, TAZ 0.5g(TAZ/PIPC, 2.5gDTAZ%
fifi#), PIPC 2.0g(TAZ/PIPC, 2.5gMPIPCE:ffi&) b
L U'SBT/CPZ 1.0g%, Wi b AMAEK20mIZE
% L35 ) TR S L 725 Probenecidid TAZ/
PIPC#% 5 205 A 121.0g, & HIZTAZ/PIPCH 5#4T
%I BIZ05g% FNZEREEOKYG Lz, BHKS
BAIGTR, BEEED - OIMikIX5, 15, 304, 1, 1.5, 2,
3. 4,6, 8, 120 MITRERFAYICIRALL 72, [REBFIZIR 1345
SBAE#0~2, 2~4, 6~8, 8—24BH DRIk E 1T o
oo FNENORPEELIEL, ZIUIEFETTO
JREZFEL CRPHEEELZEHRL, KS5ELO,S

R IR Z KO 72, HEANRENE DB L UPIPCO
X T & 5 desethyl-piperacillin (DEt-PIPC) 8 & Y
TAZOR B TH HM- mnaf*«ﬂll {$HPLCEZ THl
E LT, BEVHHE T A —F — 2 HiEE OERHED

Table 3. Antimicrobial activity of tazobactam/piperacillin against Escherichia coli (ampicillin resistant) (25 strains)

Inoculum MIC (ug/ml)
Drug size
(CFU/ml) range MIC;, MICy,
108 1.56 ~ 50 6.25 12.5
TAZ/PIPC 108 3.13~100 12.5 100
PIPC 108 3.13~ >200 25 >200
108 12.5~ >200 >200 >200
TAZ 108 100 ~ >200 200 >200
108 100 ~ >200 200 200
108 25~ >200 >200 >200
ABPC 108 100~ >200 >200 >200
TAZ/PIPC: tazobactam/piperacillin, ~ PIPC: piperacillin, = TAZ: tazobactam, = ABPC: ampicillin
Table 4. Antimicrobial activity of tazobactam/piperacillin against Pseudomonas aeruginosa
(B-lactamase producing strains) (25 strains)
Inoculum MIC (ug/ml)
Drug size
(CFU/ml) range MIC;, MIC,,
108 3.13~100 6.25 25
TAZ/PIPC 108 6.25~ >200 25 >200
106 3.13~200 6.25 12.5
PIPC 108 6.25~ >200 25 >200
108 6.25~100 12.5 50
SBT/CPZ 108 12.5~ >200 50 >200
TAZ 10° >200 >200 >200
108 >200 >200 >200

TAZ/PIPC: tazobactam/piperacillin,  PIPC: piperacillin,

TAZ: tazobactam,

ABPC: ampicillin
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TAZ/PIPCH% 50, TAZHMI%5 85, PIPCHEMES
%, TAZ/PIPC & Probenecid B Fi #x 50 D TAZ, PIPC
O Il 7 i E ) FE HIME % Table 612, TAZOLHYIM-1
& PIPC O {8t DEt-PIPC D IfiL i B D F i % Table

712F L TR L 72, TAZ/PIPCH 5Ky, TAZH M
Hpg B X OFPIPCHRIE 5-F D TAZ, PIPCOILH i B HE
% Fig. 11k L7, TAZ/PIPC, 2.5¢ % FHE L 72D
LA D PIPCHE R 1 BB AR5 73 1% 12 T355.56 T 82.9ug/
miZ RS, FOREL, SERMAIZIZ0.1+0.1ug/
ml& 7 o7z, FTAZIZEHFERIAS 7 1%70.3+£13.8
pg/ml% R, 6B H12130.0 £ 0.1 pug/ml & L 2

Table 5. Summary of healthy volunteers

No. Sex Age (yr) Height (cm) Body weight (kg)

1 M 20 179.5 61.5
2 M 21 178.5 64.0
3 M 22 174.0 57.0
4 M 22 173.0 76.0
5 M 22 171.2 56.0
6 M 25 180.5 70.0

Mean 22.0 176.1 64.1

S.D. +1.7 +3.9 +7.7

M: Male

Table 6. Plasma levels of tazobactam, piperacillin, sulbactam and cefoperazone in healthy volunteers;

cross-over (n=6) i.v. (ug/ml)

Time after administration (hr)
Drug Item
112 1/4 1/2 1 1% 2 3 4 6 8 |12
TAZ 703 | 349 | 228 | 139| 82| 46| 18] 06| 00| ND | ND
TAZ/PIPC +13.8 +3.9 +2.4 +19 | £1.7 | 1.1 +05 1| £0.2 | 0.1
259 ppc | 3955 | 1655 | 985 | 511 281 58| 69| 26| 05 0.1/ ND
+829 | +22.6 | +13.6 | £10.0 | +6.8 | +4.1 | *25 | 0.9 | x02 | *0.1
TAZ alone | 1\ 60.6 | 262 13.8 55| 2.9 16| 06| 02| ND ND | ND
0.5 g +80 | *51 | 30| 12| 07| 0.4 | £0.1 | 0.1
PIPC alone | o | 3353 | 168.2 | 1068 | 520 | 29.6 159 | 65| 26| 05 0.1| ND
2.0 9 +69.6 | +184 | +148 | +81 | +6.6 | 3.7 | £1.9 | 208 | £0.2 | =*0.1
TAZ/PIPC | TAzZ 71.0 33.9 24.4 15.8 11.3 8.2 4.3 2.5 0.7 0.1 ND
2.5 9) +105 | +3.7 | +3.0| +2.0 | +1.7 | +1.7 | £1.0 | 0.7 | 203 | *0.2
with oo | 3348 | 1524 | 1006 | 582 | 378 | 264 | 136 72| 21 07| 0.0
Probenecid +387 | +16.0 | +125 | +45 | +3.5 | 35| £24 | 1.3 | £0.5 | 02| 0.1
SBT 62.5 | 29.0 185! 101| 60| 39| 18| 04| ND ND | ND
SBT/CPZ +72 | +27| +18] +12| 09| *05 | +0.3 | 0.6
1.0g cpy | 1993 | 888 | 632 423 310 245 | 157 | 11.1 5.7 3.1 0.7
+10.5 | +55 | *73 | +79 | £73 | 7.6 | 6.4 | £5.7 | 3.5 | 24| 1.2

TAZ/PIPC: tazobactam/piperacillin, ~ TAZ: tazobactam,
SBT/CPZ: sulbactam/cefoperazone,  SBT: sulbactam,
TAZ: ND<0.2 ug/ml  SBT: ND<0.5 pug/ml
PIPC: ND<0.2 ug/ml  CPZ: ND<1.0 pug/ml

PIPC: piperacillin
CPZ: cefoperazone
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Sk L7z, —7, PIPC2.0g H Mk 5 85 o I A
PIPCI# 13 TAZ/PIPCIZ 5-F§ D £ I T LD #ERF
R xR L7, $7:TAZ 0.5gH ML 50 O i R RE
¥ TAZ/PIPCI 5B IZ L ~GE R 22l A 5%k L
720 TAZ/PIPCHX5-FE D TAZ O I A i B il 45 T A
(AUC) 1344 8pg - h/mliixt L, TAZHMEG 02

Table 7. Plasma levels of M-1 and desethyl-piperacillin after
in healthy volunteers, cross-over (n=6) i.v. (ug/ml)

M 1326.8ug - h/ml & K725 72 (Table 8) . 1tE#HDEL
PIPCO Il i FE H#EAZ 1X TAZ/PIPCHR G- & PIPCHLh¥%
HEFIZTHEMTH o 72,

TAZ/PIPC & Probenecidff % 5 R D TAZ B L
PIPCO M i EHA % Fig. 2SR L7z, TAZB L U
PIPCIZE 13\ 31 & Probenecid i FIFF I, &5 BAMhH

infusion of tazobactam/piperacillin, tazobactam and piperacillin

Time after administration (hr)
Drug Item
1/12 1/4 172 1 1% 2 3 4 6 8 12 (b
M 14V | ND ND ND ND ND ND ND ND ND ND
TAZ/PIPC *15
@259 DEt- 0.0 0.5 1.6 2.7 3.2 2.8 1.9 12| 03 ND | ND
PIPC | +0.1 | +0.2 | +0.6 | 0.9 | #1.3 | #1.0 | 1.0 | £0.5 | 0.3
TAZ alone | o+ 0.42 | ND ND ND ND ND ND ND ND ND ND
0.5 g) +0.9
PIPC alone | DEt- 0.1 0.5 1.5 3.0 3.5 3.3 2.2 13| 04 0.1 ND
2.0g) PIPC | 0.1 | +0.2 | 05 | 0.7 | +0.8 | 0.6 | 0.6 | 04 | x0.1 | 0.1
TAZ/PIPC M-1 0.3% ND ND ND ND ND ND ND ND ND ND
259 +0.8
with DEt- ND 0.4 1.5 2.9 3.5 3.4 29%| 20| 1.0* 04*Y ND
Probencid | pipc +02 | 04 | £0.8 | £1.0 | *1.1 | +1.0 | +1.0 | £0.4 | 0.2

TAZ/PIPC: tazobactam/piperacillin,

*: P<0.05

**: P<0.01

TAZ: tazobactam,

PIPC: piperacillin,

DEt-PIPC: desethyl-piperacillin

M-1: ND<2.0 pg/ml
DEt-PIPC: ND<0.2 pg/ml

D: Determined in 3 cases (2.7, 3.2, 2.3 ug/ml)
2: Determined in 1 case (2.2 pg/ml)
3: Determined in 1 case (2.0 ug/ml)

500

i |

100 4 THL TAZIPIPC 2581y, o
= e T TAZ  05giv. —@— TAZ
g i s PIPC  20giv. --M-- PIPC
2 .
T 10
2
<
g
2

1

0.1 T T T T T T Y ﬂwll

moe o1 nn 2 3 4 6 8

174

Fig. I.
in healthy volunteers ; cross-over (n=6).

**: P<0.01
TAZ/PIPC : tazobactam/piperacillin, TAZ : tazobact

Time (h)

Plasma level of tazobactam and piperacillin after infusion of tazobactam, piperacillin and tazobactam/piperacillin

am, PIPC : piperacillin
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Table 8. Pharmacokinetic parameters of tazobactam, piperacillin, sulbactam and cefoperazone in
healthy volunteers; cross-over
AUC, _ Co Tha TB CLY, CL,

Drug ltem (ugehr/ml) (ug/ml) (hr) (hr) (L/hr) (L/hn)
TAZ/PIPC | TAZ 44.8+6.1 D | 131.5+284 | 0.06+0.01 |  0.67+0.06 11.3£1.4%D 8116 %D
@259 PIPC 191.4+32.8 | 597.2+184.7 | 0.08+0.01 0.63+0.06 10.7+1.6 73%1.79

(6.9£1.6)24
TAZ(E?; g TAZ 26.8+4.2 100.5+19.2 0.10+0.03 0.59+0.08 19.1+3.1 14.9%£2.9
PIP;O(iO 9 PIPC 192.4+27.1 564.0£208.2 | 0.10%0.05 0.62+0.08 10.6+1.7 8.0+1.79
T/(&zl/SPgC TAZ 57.3+8.6™2 | 133.2+51.9 0.07+0.02 1.06+£0.13*2 8.9+1.42 62+1.2*2
with
Probenecid | PIPC 219.7£21.4 570.7+131.0 | 0.09£0.02 0.94£0.07* 9.2+0.9 6.3£1.0
SBT/CPZ SBT 37.1%4.2 107.2+19.2 0.08+0.01 0.73+0.05 13.6%1.6 11.5+1.6
10g | cpz 175.3£49.3 | 2193+26.0 | 0.1320.02 | 1.65%0.47 3.0£0.7 0.9%0.2

TAZ/PIPC: tazobactam/piperacillin,
SBT/CPZ: sulbactam/cefoperazone,

(CL,, n=5)

D n=

4 (CLr)

*:p<0.05, **: p<0.01

D: vs TAZ alone

?: vs TAZ/PIPC

Probenecid p.o.

TAZ: tazobactam,
SBT: sulbactam,

PIPC: piperacillin
CPZ: cefoperazone

9: vs TAZ/PIPC with probenecid

9: vs PIPC alone

1.0g 05¢g
500 T
Ei‘ﬁ TAZ/PIPC 2.5 g i.v. —O— TAZ
100 S --0-- PIPC
~ i EF* TAZ/PIPC 2.5 g with probenecid —@— TAZ
= Se. -l *ok --B--
£ TR m-- PIPC
e
ERE
2
<
£
E ~~~~~~
L S o U L
0.1
[ TT T T T T T
2 Mmmo1r e 2 3 4

1/4

Time (h)

Fig. 2. Plasma level of tazobactam and piperacillin with and without probenecid in healthy volunteers ; cross-over (n=6).

*: P<0.05,
TAZ/PIPC : tazobactam/piperacillin, TAZ : tazobactam, PIPC : piperacillin

** 1 P<0.01
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15BERE & 1 QFM'P@HT HARTHEfE%ZR L7, Prob-
enecidfF FIZ £ ) TAZD T O A =EH (T,,.) &
067X 006HM 2 51.06+0.13H~NEEE L,
AUCI344.8+6.1pug - h/mlA 5 57.3+8.6ug+ h/ml~
K L7z, —H, PIPCOT, 2 (3)130.63+0.068H
5094+ 0.0685~ L #EE L 72 (Table 8). T 72
Probenecidfif A (2 & % LY DEt-PIPC O Il H i B HEFS
3¥ 53k & D IR IR\ E R L7,
SBT/CPZH5& -l ) IfiL A& BE D SE Ml & if rp iR JEE HE
# % TAZ/PIPC#% 5 & H# L Table 6, Fig. 327" L 72,
SBTIEEHES 5412625 £ 7. 2ug/mI DM FEE %R L,
DIA Ll U CoRERI IR IRR LT IZ, —7,
CPZIZEHIE55 %12159.3 1 10.5ug/mlD M+ iEFE % K
L, DA U CL2ME M %12130.7 £ 1.2pg/mlC K
T L72o CPZDFERFAY % iR BE A (2 e~ SBT DI L i,
PHRKTH o720 SBTOT; 2 (3)130.73+0.0585 1,
AUCIZ37.1+4.2ug - h/mlTH Y, CPZDTy2 (B) I
1.65+0.4785 [, AUCIZ175.3+49.3ug - h/mITH -

726
2) R
TAZ/PIPCY% 5-0, TAZHMMZ G505, PIPCHELMMIL S

BB X UTAZ/PIPC & Probenecid fif F 4% 5-BF O TAZ,
PIPCORH i, [EIULE % Table 9, fX#4M-1, DEt-
PIPCOKH iR, [ % Table 1012F & TR L

500

Plasma level (ug/ml)
S
I

72 TAZ/PIPC#: 5., TAZHMIZS, PIPCHMESE |2
BT HTAZ, PIPCO BFER R ENE % Fig 41277 L7,
TAZ/PIPC#%5- & PIPCHMIZ 512 B\ C 248 TO
PIPCEI I F#NFN69.3+89%, 71.4+68% CTd
DEIEFRONAYL, TAZBEUUEIETAZ/PIPCIXS- 128
WT70.8+£5.8% T, TAZHMMIZG5 D775+43% 2kt
L, IMAREE % BB LT 25580 H iz,

ProbenecidD 12 & 1), FEGERBRIZILRTTAZIE
Y5 %2~ 4RI, PIPCIITR 52~ 4B B X 084
~6IFR IR FIRE DK T 2580 57z, TAZ, PIPC
O BFEFR BN KT T Probenecid D #22 % Fig. 5
(27" L 725 Probenecidff FHEF D TAZOY 50 ~ 285/
DEPERICEEZERTVERON, &5 H%24BH T
DRERPEINEIL66.4+58%, PIPCIZ65.3+8.8%
D, FEBRAEEL D RN T,

SBT/CPZH%HM)SBT CPZDFRHREREE, FRA [ENY

H % Table 912, BRFRFEINE % Fig. 612 TAZ/PIPC
&Efﬁf*f L TEEDTRLA, SBTOHG %240
M E CORPEIYNEIZ846+58% I2xF L TCPZIE
31.6£13.9% L KfETH - 72,

O. BB K K #&
1. HEBIOHE
19904128 L D 19914%7H £ CIZHE K

R AER
REFEZANFHC TN#ES T, REBESINOREIES

B
4

. —O— TAZ
TAZ/PIPC 25 giv. -O-- PIPC
. —@— SBT
SBT/CPZ 1.0gi.v. --m-- CPZ
0.1 1 T T T I = Y 1
6 8 12

mine 1 1'h 2 3 4
1/4

Fig. 3.

Time (h)

Plasma level of tazobactam, piperacillin, sulbactam and cefoperazone after infusion of tazobactam/piperacillin

and sulbactam/cefoperazone in healthy volunteers ; cross-over (n=6).

TAZ/PIPC : tazobactam/piperacillin, SBT/CPZ : sulbactam/cefoperazone
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Table 9. Urinary excretion of tazobactam, piperacillin, sulbactam and cefoperazone in
healthy volunteers; cross-over i.v.
0~2 2~4 4~6 6~8 8~24 0~24 (h)
Drug level rate level rate level rate level rate level rate rate
pg/ml % ug/ml % pg/ml % pg/ml % pg/ml % %
TAZ 3010.4 | 57.3**V 849.5 11.2%*D 125.5 2.0 13.1 0.3| ND 0.0 70.8*1
TAZ/PIPC +14355 | £4.6 +196.9 +3.4 +425 | £1.0] £12.0 | 0.3 +5.8
259
(n=5) PIPC 11926.0 | 57.4 2892.3 9.6 473.6 1.9 68.8 0.3 6.0 0.1 69.3
+5577.6 | 5.3 +1090.9 +4.1 +188.5 +1.1| £29.1 | £02 | +83| x0.2| %89
TAZ alone TAZ 5932.5 | 70.9 470.0 5.5 75.6 0.9 3.1 0.1{ ND 0.0 77.5
(n=6) +3300.1 | £4.0 +337.5 +1.1 +75.1 +04 | +14.8 | £0.2 +4.3
PIPC alone PIPC 13923.0 | 58.7 3367.7 10.5 390.6 1.6 54.2 0.5 ND 0.0 71.4
(n=5) +5442.3 | +54 +1475.5 +19 +182.4 +0.9 | +20.9 | £0.1 +6.8
TAZ/PIPC TAZ 2208.0 | 49.8**? 469.8**Y | 12.2 99.2 32| 35| 11 1.7 01| 664
259 +606.2 | 4.8 +210.3 +1.3 +75.7 +1.4 | £27.0 | £0.6 | *4.1| *0.3 | %58
with
Probencid PIPC 9331.9 | 52.5 1425.1*% 9.5 247.8*2 2.3 79.3 0.7 12.2 0.4 65.3
(n=6) +2644.8 | *£5.6 +582.4 +2.2 +153.2 +14 | £43.7 | £04 | *78| 02| *88
SBT 3485.1 | 69.5 428.2 114 130.2 2.8 37.9 0.9 1.8 0.1 84.6
SBT/CPZ +1700.1 | £5.3 +142.6 *+1.0 +113.9 +0.4 | £25.7| £02 | *45| +03| *538
((1?6%) CPZ 886.5 | 18.7 233.1 6.7 115.1 3.0 53.8 1.6 11.2 1.7 31.6
n= +339.0 | +4.4 +112.5 +3.7 +82.9 +22 | +273 | +1.3 | £1568 | +2.4 | £13.9
TAZ/PIPC: tazobactam/piperacillin, ~ TAZ: tazobactam, ~ PIPC: piperacilin ~ TAZ: ND<10.0 pg/ml ~ SBT: ND<10.0 pg/ml

SBT/CPZ: sulbactam/cefoperazone,
*: p<0.05

*%,

D: ys TAZ alone,

p<0.01

9: vs TAZ/PIPC

SBT: sulbactam,

CPZ: cefoperazone

PIPC: ND<10.0 pg/ml

CPZ: ND<10.0 pg/ml

Table 10. Urinary excretion of M-1 and desethyl-piperacillin after infusion of tazobactam/piperacillin,
tazobactam and piperacillin in healthy volunteers; cross-over i.v.

0~2 2~4 4~6 6~8 8~24 0~24 (h)
Drug level rate level rate level rate | level | rate level rate rate
pg/ml % pg/ml % pg/ml % pg/ml % pg/ml % %
M1 212.61 4.8*V 283.7 4.4**D | 2332 41| 92.4 22| 255*D| 3.9*D| 19.4**D
TI?QZ/SPIPC +109.4 | *0.3 +459 +0.7 +732 | +1.7]+459 |=+15[+102 |=*1.3 |27
59
(n=5 |DEt-| 338.2 1.7 541.3 1.9 | 180.7 07| 29.8 02| 23 0.0 45
PIPC| +177.8 | *0.5 +71.0 +0.5 +264 | +03]%124 |201] 51 |01 |09
TAZ alone 415.9 5.9 233.8 3.4 145.5 2.5 813 19| 144 18 | 155
((?fé;)) M1 ons| <09 +162.8 +0.6 +1208 | +0.8|+70.9 |+07|+124 |[+10 | £22
PIPC alone | b | 3807 | 1.7 704.5 2.4 168.8 08| 288 | 03| ND | 00 | 52
((i(_)g)) PIPC | +185.1 | =04 +421.4 +0.6 +62.6 | 04| £7.1 |01 + - +13
TAZ/PIPC M1 162.7 4.4 135.4**2) | 4.2 99.4*2) 3.6| 72.8Y| 27| 387 5.8 20.7
@259 +52.6 | *0.5 +64.5 +0.5 +90.2 | *1.5]%559 |=*1.2|+205 |=%3.0 | *45
with
Probenecid | DEt- | 282.6 1.6 306.8**2 | 2.2 101942 | 09| 42.2 04| 83 0.3 5.3
=) |PIPC| £117.2 | £0.4 +144.5 +0.6 +81.3 | +04|=%255 |%02]| £9.7 |03 |=*1.0

TAZ/PIPC: tazobactam/piperacillin,
M-1: ND<5.0 pg/ml

DEt-PIPC; ND <10.0 pg/ml
**: p<0.01
2. vs TAZ/PIPC,

*: p<0.05
D: vs TAZ alone,

TAZ: tazobactam,

3: vs PIPC alone

PIPC: piperacillin,

DEt-PIPC: desethyl-piperacillin
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TAZ/PIPCRENBUGEE T & #E 58 L 72 INFL 5838 0 R G4 i
SE A X G, BRRMGT & 1T o 720 FESI DO NERIT AT 28
160, 2REALAiZ 160, PHEER1BY, JREEIRGE 165
L OAHBLHBERIBIOGSETH > 720 FhIE395%
ORI L, EFHEMETH -7,

TAZ/PIPC% 1[8]1.25~2.5¢g, 1 H1~2[E130~60% %
VARG Lo RRENIE3H 2 5 15 H 1,
WEHHEI35.0~75.06TH o 7,

2. FhFE e

BRI FE L AR, B - EERS L CERREEHEO
EE L VHEL, MEFNSFEEEFFEHEZTD
FEHREOHEEIZL > THE L,

3. B

JEBI T & DR, MR, S, AEEER, SRR,
HiAE, BRME, MEENE, &1EH % Table
112" L7,

Fakah B x Hl5E L 2 723BI CUIR 22 1 B A %), FRI
AFE 1A R, BEMERERIFAPRRHTH -

100 7

TAZ/PIPC 2.5 g i.v. —O— TAZ (n=5)
--0-- PIPC (n=5)

TAZ 0.5 giv. —e— TAZ (n=6)
PIPCO.5 gi.v. - -®-- PIPC (n=5)

Urinary excretion (%)

0 ——T—

0 4 8 12 16 18 24
Time (h)

Fig. 4. Urinary excretion of tazobactam and piperacillin
after infusion of tazobactam/piperacillin, tazobactam
alone and piperacillin alone in healthy volunteers ;
Cross-over.

*:p<0.05 **:p<0.01
TAZ/PIPC : tazobactam/piperacillin,
TAZ : tazobactam, PIPC : piperacillin

7oo BREALM S BN R E LT, REEERIGIITE
BEBEEO-OMEHNE, LB L7,

M FEhF % HIE L 2 72361 T3 Enterococcus fae-
calis® 1B THZ L, S. viridans, E. faecalis® % 16T
WLTH o7, KRBT HEERSB L OBFERAEE
BHEIIZEDO SN H o 72 (Table 12) o

V. % =

TAZ/PIPCIZ PIPCIZ -lactamase (L EHITAZ % AL &
L, [-lactamasePEERRIZAT T A PLE I OB % EIX
L72bDTH b, Fx OWETHABPCHIEE. colilZ
BWTIE, MICHTIZ, PIPCAHL M IZEEEEOE
HhZF5Hb, TAZ/PIPCIIEEZZIFTPIPCL N1
~2EENTAERTH D PLES DOWETRAITREE S 7z,
7B EHITH 5 AF DRI S N2GEORR
13TAZ, PIPCO KN TOEIRE, HElkAv K& CELT
LT CHDH, 40, A DI -7-TAZ/PIPC25g%
B L72BOTAZIE, BEEROMAPIRENT70.3ug/
ml, Ti(B) #7067HMTH Y, PIPCTIEZNEN

100 7

80 1

—O— TAZ (n=5)

Urinary excretion (%)

TAZ/PIPC 2.5 gi.v.

--0-- PIPC (n=5)
TAZ/PIPC 2.5 gi.v. —@— TAZ (n=6)
with probenecid - -m-- PIPC (n=6)

0 ——
0 4 8 12 16 18 24
Time (h)

T T T T 1

Fig. 5. Effect of probenecid on urinary excretion
of tazobactam and piperacillin in healthy volunteers ;

Cross-over.

** 1 p<0.01
TAZ/PIPC : tazobactam/piperacillin,
TAZ : tazobactam, PIPC : piperacillin
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355.5ug/ml, 0.63FEMITH o7z, T DFRIIMAYS
W&o T SN BERBHREBOKR LB THE
LU T 72, TAZ/PIPCOFRH BN EIIPIPC AR ZAL
A& L T69.3% NS M, BDELPIPCEL L T4.5%
EHRTRIT4% IR FICHRE S L2 —HTAZIZ R
AR E L T708%, #MIM-1& L T19.4%, Pkt
TH190% A FR I HEME X, TAZIZE HEi Bl o )
ThorbVib, TLTAZOEE 2 )T J >~ A(CLL)
XA 7)) 77 A(CLr) DHLH#E8.1/11.313TAZ
REAEREM1OEFHIE T 5 RELKRDHHET0.8/
9021 M LTV BT ENSTAZOENT EIZEIC
I AHEHBRETITODR TV ATREENIEL SR 5,
TAZ B 512~ CTAZ/PIPCH 5\ L A TAZD
AUCH26.8+4.2ug * h/ml 75 44.8+6.1ug * h/ml™~
WKL 722 LIECLY,, CLraSiAd L7z &zt L
7z TAZ, PIPCE M 512 LN, TAZ/PIPCH 512 &
> CTAZDRNENREIZPIPC & OHBIER DA SN Tz,
B-lactam ) O B HEM O 47 1R ER KRS & TR
S BH Y, FRAE 5B O FF L Probenecid & i H
TAHEMARED LA, FEMOER, RAPEEAE
WY 5T ENHMEN TS, Probenecidfif FHIZ & 5
TAZ/PIPCOTAZ, PIPCOILF iR B L OEEHH
FW T A — 5 O, RpPEtEORIES AIE@AR
b= & &), BT & L CRME WS
LTCWwWhZ EHIRM S N7z, SBT/CPZE TAZ/PIPC%

100

TAZPIPC 2.5 giy. — O TAZ (n=5)

Urinary excretion (%)

--0-- PIPC (n=5)
SBT/CPZ 25 giv. ~ % SBT (n=6)
=&e- CPZ (n=6)
Smmm e e A
0 T T T T T 1
0 4 8 12 16 18 24
Time (h)
Fig. 6. Urinary excretion of tazobactam and piperacillin

after infusion of tazobactam/piperacillin,

and sulbactam and cefoperazone after infusion

of sulbactam/cefoperazone in healthy volunteers ;
Cross-over.

TAZ/PIPC : tazobactam/piperacillin,
TAZ : tazobactam, PIPC : piperacillin
SBT : sulbactam, CPZ : cefoperazone

Table 11. Clinical results of tazobactam/piperacillin treatment
Treatment Response
Cace ‘(*ygr‘; Clical | lsolated |—— : Side Remarks
Gey | diagnosis | organisms dzlsi duration ;‘;tsae dlinica] | Pacteriolo- effects
(g/times) (days) @ gical
pulmonary emphysema
69 . .. 2.5%2 3.5 hypertension
1 M pneumonia |S. viridans 1.95%2 95 23.75| good |decreased supraventricular
arrhythmia
tongue carcinoma
52 . . . lung metastasis
2 M pneumonia | E. faecalis | 2.5x2 3 15.0 |unknown | eradicated left neck lymph node
metastasis
76 chronic renal failure
3 M UTI E. faecalis | 1.25x 1 4 5.00 good |decreased - DM
hypertension
39 gallstone
4 M cholecystitis NT 2.5%x2 6.5 32.5 | unknown | unknown - liver metastasis
bone metastasis
5 |80 acute | Np 25x2 | 15 |75.0 | fair | unknown | - | Prostatic hypertrophy
M | pyelonephritis urethral stricture

UTI: urinary tract infection ~ NT: not tested

ND: not detected

DM: diabetes mellitus
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Table 12. Laboratory data of tazobactam/piperacillin treatment
Case RBC Hb WBC Plts. GOT GPT ALP BUN S-Cr
No. (x10*/mm%)  (g/d) (mm® (x10Ymm® | mU/m) (mU/m) (BLu/D | (mg/ml) (mg/ml)
1 B 464 14.5 12,200 24.2 16 12 - 14 1.0
A 460 13.8 9,200 31.0 18 14 2.0 13 1.0
9 B 456 13.6 16,800 27.1 9 7 2.1 20 14
A 464 13.4 13,300 28.2 6 4 1.9 17 1.4
3 B 221 7.6 6,200 22.9 15 12 3.7 97 3.3
A 227 7.6 6,500 24.9 18 17 3.4 74 2.8
4 B 356 10.7 10,700 36.4 20 20 2.6 13 0.7
A 337 10.0 9,000 33.2 19 17 2.2 12 1.0
5 B 412 14.8 40,800 50.3 19 13 - 14 0.9
A 374 13.3 19,000 58.3 - - - - -
H¥Y % &CPZEPIPCTIXEHES D 1 DCPZOD I Hi X 73
F£13159.3+£10.5ug/mlTH Y PIPC? 355.5£82.9,g/ 1) Micetich R G, Maiti S N, Spevak P, Hall T W,

ml & D RAE 2 7R3 AT 5B B R LURR L 2 CPZ o 7 A8
S TH o7, —7, SBTETAZTIIEHESS %DM
R, ENEN625%17 2ug/ml, 70.3+13.8ug/
mlTHY, ZOHEOFBHERLIZITEML 22, TAZ/
PIPCI% 5 CHDTAZE PIPCOT, » (B) AU 5 D12 xd
LSBT/CPZTIZCPZDT,,» (B) ASSBTIZIL L TE <,
SBTOMLH 2> 5 DHRACPZIZHER TR W & & g
5L, KFENL, FLHEESD (PIPC) & B-lactamase [ 2
FI(TAZ) ORCERI L LT, W DERNEEED BTV
LEHERETATLHIENYO TRIES N,

AH 2 NEEISUR G ES B3RS L 2R 8, AL
FERIEBIC BV THERI260, RRHEW1IHTHY,
RRHMOAMBE LB RICOWTIE, ARSI
BRAEK, FRERZEDH D EVBRDREICEE L 2
722 EBEZOND, RANIPIRME O BRYE I L
THAFEE LR EER B,

Yamabe S, Ishida M, Yamazaki T, Nakai A and
Ogawa K: Synthesis and 3-lactamase inhibitory
properties of 2/3-[(1,2,3-triazol-1-yl) methyl] -2«
methylpenam-3 a-carboxylic acid 1, 1-dioxide
and related triazolyl derivatives. ] Med Chem
30: 1469~1474, 1987

Higashitani F, Hyodo A, Ishida N, Inoue M and
Mitsuhashi S: Inhibition of/3-lactamases by tazo-
bactam and in vitro antibacterial activity of ta-
zobactam combined with piperacillin. J Antimi-
crob Chemother 25: 567~574, 1990
MARBER, AR & KAME KK,
WLRER, AL AR, (CfIZR48F, HiLHEE
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Chemotherapy 42 (S-2): 281 ~299, 1994
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g (EH - BE 8 EE), ERESH,
pp. 156~167, 1992
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Fundamental and clinical studies on tazobactam/piperacillin

Kohya Shiba, Seiji Hori, Jingoro Shimada, Masaki Yoshida, Atsushi Saito
and Osamu Sakai
Second Department of Internal Medicine, Jikei University School of Medicine
3-25-8, Nishishinbashi, Minato-ku, Tokyo 105, Japan

Fundamental and clinical studies on tazobactam/piperacillin (TAZ/PIPC), a new j3-lactamase
inhibitor combined with a penicillin antibiotic, were performed, and the following results were
obtained.

1) The antibacterial activity of TAZ/PIPC was investigated against 21 clinically isolated
strains of MRSA, 23 strains of Haemophilus influenzae, 25 strains of ampicillin-resistant Escher-
ichia coli, and 25 strains of 8-lactamase producing Pseudomonas aeruginosa. TAZ/PIPC was more
active against MRSA, H. influenzae and E. coli than piperacillin (PIPC), and was 2-fold more active
against P. aeruginosa than sulbactam/cefoperazone (SBT/CPZ).

2) When TAZ/PIPC was administered to 6 healthy male volunteers at 2.5 g through the
intravenous route, the serum levels of tazobactam (TAZ) and piperacillin (PIPC) were 70.3
pg/ml and 355.5 pg/ml, respectively, at the termination of administration, and were gradually
eliminated from the blood thereafter. Their serum half-lifes (Tl,z/?) were 0.67 and 0.63 hours,
respectively. When PIPC and TAZ were administered separately, PIPC showed the same pattern of
change in plasma level as that seen in the administration of TAZ/PIPC, but TAZ was more rapidly
eliminated from the blood than in the administration of TAZ/PIPC. The effect of probenecid was
observed to determine the existence of renal tubular secretion of TAZ/PIPC. Coadministration of
probenecid resulted in increases in Ty,2;3 and area under the curve (AUC) of TAZ and Ty,23 of
PIPC. When SBT/CPZ was administered, Ty 23 of sulbactam (SBT) was similar to that of TAZ
in the administration of TAZ/PIPC and T, .2 of cefoperazone (CPZ) was longer than that of
PIPC.

3) TAZ/PIPC was administered to 5 patients, 2 with pneumoenia, 1 with cholecystitis, 1 with
urinary tract infection and 1 with acute pyelonephritis. The clinical efficacy was evaluated to be
good in 2 patients, fair in 1 and unknown in 2. The bacteriological efficacy was assessed to be
eradicated in 1 patient and decreased in 2. No side effects or abnormal laboratory findings were

observed in the patients.



