VOL.42 S-2 TAZ/PIPCO IR EIAHAER

Tazobactam/Piperacillin® E&IR 55 140 5B

ABER - AR B - RAME
R RSB R R 7R A
AR - WiTHER - AL i - CALZRES - HILHE
JUIH BRI S B 72 RT

RN BTFEEE 510, #8plactamasePLEHRI T 5 tazobactam (TAZ) |2 pipera-
cillin (PIPC) % 1:4 (FIifi fb) (2 AC4& L 727k 41 FI i & %I & 5 tazobactam/piperacillin (TAZ/
PIPC) D ERR BB & Eii L 72,

SUER I3 E] A% EFE (TAZ/PIPC 1.25g, 2.5g, 5.0g, 3 & UFPIPC 2.0g, TAZ 0.5¢), [0l
#7% (TAZ/PIPC 1.25g, 2.5¢) $ & UF9[B| S IE i & (5.0g, LH2[E) 2 EHE L, £&MB
L ORHBIEE R T L, FORMEE RIIR L7,

1) HEER EEMRES L CEERREICBWVT, HOS HRETIIERAICER
FTHELEBED SN oo, IBEIREHRGREBIZB W TTH B L UHERE - R - sl
6 (1650) % RO 727%, FRICLESTICHEE L

2) TAZZ% 5 FIZPIPCIE & b I3 581 2HIM L 2R 2 7R L7,

3) LA b R RO (T 2p) (&, TAZ, PIPCE b I2#0.6~ 08 ThH o7z, E72,
TAZ PIPCOEEIREEDOFHER, £5 275 v A, BIRFEUEZRL, WEER L
WA ARNEIEE R RT Z LS DIk 572,

4)  24FFB F CORTBAEINZEIITAZA T ~77%, TAZOIEFEHABIM- 1213~

18%, PIPCA¥J54~68% T o172,

5)  5.0g? 9l KR AR EHE % O MAE R B & OSRP PRI, FREEEEO SN

Lol

6) TAZDEMBIEE % TAZ/PIPCHR S5-I & TAZH MR SEE CIHELT 5 &, HMIRG R
A TTAZ/PIPCHE 5B I TAZOMAEF 2 & DE LK OERIEH RO LTz,

7)) TAZOEMEASIIMAE S & R IIZFRD Sk d o 7245, PIPCICIE £ DIENE
B HER SN, PIPCORTFVETH S Z EARER SN,

Db Ot X Oy EhEEIC oW T OMETEERD © TAZ/PIPCIZ 414, FRIREHE %17

HIETHLNLEZ BN,

Key words : tazobactam/piperacillin, TAZ/PIPC, Bi/R 55 1HH A BR

Tazobactam/piperacillin (TAZ/PIPC, YP-14) {&, #
3 3-lactamasefl E#] T & % tazobactam (TAZ) & BEFF O
= )~ @piperacillin (PIPC) % it 1:4 D 1
RBCEASLEFBERATH 5, TAZIZKIBEST
EHALHTHLIEESNY, REHEIELET D
fit & @ penicillinase (PCase) , cephalosporinase (CEP-
ase) ¥ PHET B I HEFEHEZEDO TS E 3
7 o A% & MK BT B B-lactamase & b FHE
TAHEPREINTE Y, BICEREHRA S TY
% clavulanic acid, sulbactam & HeB L T % 58 < LW H

EARY MEETLBR-T7 ¥ v—EHER TH S,
—%, BUMbFTEHRNEHTHE S N7ZPIPCIE
EEBREH I TBY, &, AMEOETEY
i % ST T E 7245 PBlactamase lZ§G\ &V KA
EHLTWSY,
INSDOUMEHR T ATAZEPIPCR LA LICTAZ/
PIPCOEBIMFEL LT, 1) 7 FUEKE» LRRE
2B L, $72, Blactamasetl & AR IC E TR
VIIE ARY PVERT L, 2)8E1~-3t{tot
T AR ESRTAR-F ¥ v—EIlLB LT 2L

*T852 RIGTHIHAL-12-4



282

CHEMOTHERAPY

OCT. 1994

RIS L CHBEBNAMENERT I L70HE S
nTwnb,

41, TAZ/PIPCOZEENSB L VEWEEOKRET %
HEE LBREMABREERLZOT, ZOKE
2HET 5,

B, TORBIIMERRERIZEA FBE) I TE
B24E2 A ~E4E4 R IZERM L 72,

I. B 5 &

1. WERE

RHERICEIN L 0BRSS, BRRAE, M by
RERE OEFEDRIC & ) B &Rl S R A S
FEBEEBLEWRBRE L L, HEBREOER, FE,
HKEZ ZREBED R T v FHIZTable 11IR L7,

IS OWERE I LTI, ARBRICETHAKO
ARG R B, ARBOED, HiEBLURers%
WZOWTTEDLHBEEIT, S HICRRERD &P
BEYLIIIHBREOBHERICL 2 L AWML
%, WEREDORBRSMOME 2 HEHIITEIRL 2.

2. BE5EBIVHRSHIE
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Table 1. Background of volunteers
. No. of Age Height Weight
Study Drug - Dose subjects (years) (cm) (kg)

. - 4 21.0 177.0 62.8
tazobactam/piperacillin ~ 1.25 g/250 ml (1 h) (No. 1~4) +08 +6.3 +53
N o e T B PR T s

< . . _ . .
(Single dose d.i.v.) tazobactam 0.5 ¢/250 ml (1 h) (No. 11 ~14) +1.0 +5.7 +3.4
. e 4 22.0 173.1 65.4
tazobactam/piperacillin 5.0 g/250 ml (1 h) (No. 21 ~24) 16 451 +90
. e . 4 22.0 169.4 61.1
2 tazobactam/piperacillin ~ 1.25 g/20 ml (3 min) (No. 31 ~34) 408 +53 423
(Single dose v tazobactam/piperacillin 2.5 g/20 ml (3 min) 4 22.0 176.3 65.1
pip 8 (No.41~44) | +14 | +40 +4.9
3 tazobactam/piperacillin 2.5 g/250 ml (1 h) 5 21.6 173.7 59.9
(Multiple dose d.i.v.) (9th, 5 days) (No. 51 ~54) +1.1 +4.0 +54

(Mean +SD)

Table 2. Laboratory test items

Symptoms

Clinical symptoms

Vital signs

blood pressure, pulse, respiration rate, body temperature, ECG

Hematology

RBC, WBC, differential WBC (Baso, Eos, Stab, Seg, Lym, Mono), Hb, Ht, reticulocyte,
platelet, prothrombin time test, APTT, fibrinogen

Blood chemistry

total protein, albumin, A/G, total bilirubin, ALP, LAP, GOT, GPT, y-GTP, LDH, total
cholesterol, triglyceride, BUN, creatinine, uric acid, Na, K, Cl, Ca, P, glucose, Coombs’
test (direct-indirect)

Urinalysis

sediment

protein, glucose, pH, specific gravity, urobilinogen, ketone bodies, bilirubin, occult blood,

Pharmacokinetics

plasma level, urinary concentration, plasma and urine metabolism, fecal concentration
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%5 813 5 A A0 &R BR (Study 1) TIZTAZ/
PIPC 1.25g, 2.5g, 5.0g3 & UFPIPC 2.0g, TAZ 0.5g, H
[ & 73 34ER (Study 2) T, TAZ/PIPC 1.25¢g, 2.5¢, 9
[0 R 18 s v 5UER (Study 3) T, 1[15.0g& L7z,
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3. REHEBBLIUREBATY V-V

BMEHHBBLURBA Y V2 — V& ZNENTable
28 & UFig. 1, 2037R L7z, #BRE (3 3XBREAAS 1 E B Al
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#ENL, 1glcx LTy =) VEERETR
(1/15M, pH7.0) = L:17A#A.Om Nz, ZHZ&EL
L, FE*ABLFOABRYHIEICHL 2,

d.iv.(1.25g,25g*,5.09

Screen- Day 1

ltem w P00 w1 1, 1w 1 o2 3 4 6 8 2uam>¥T
Administration (1 h) —
Skin test o
Symptom
Blood pressure, pulse ¢ o ¢} o o ¢} (¢} o ¢} o) ¢} e}
Respiratory rate o o o o o o o o
Body temperature
ECG O O @] o)
Laboratory test o o le) o
Blood sampling o* o o* 0 o o o* 0 o o* 0
Urine collection o) — e ——

*1. Cross-over method (2.0 g: piperacillin, 0.5 g: tazobactam)
*2. Active metabolism in plasma was also assayed in the 2.5 g group and 5.0 g group.

iv. (1.25g,2.59)

Screen- Day 1 Day 4

ltem e P 0 v owe w o 1 1 2 3 4 6 8 o o D7
Administration (3 min) !
Skin test o
Symptom
Blood pressure, pulse ¢} ¢} o o o o ¢} ¢} e} o (¢} o
Respiratory rate o ° o 5 o o o o
Body temperature
ECG o o o o
Laboratory test ¢} ¢} o o
Blood sampling o o o o o o o [¢) o o o o
Urine collection*! o
Sampling of feces
(2.5 g group)

*1. Accumulation of urine: only 2.5 g group (until Day 4; 24-36, 36-48, 48-72 h)

PIPC: piperacillin

Fig. 1.

TAZ: tazobactam

Schedule of the single dose study.



284

CHEMOTHERAPY

OCT. 1994

M4, ReBLIU0CEIVThIEHEBEAEK s O~ M7
% 7 4 —iE (HPLCIE) B & OEscherichia coli 603 (TAZ
BI%E) . Micrococcus luteus ATCC 9341 (PIPCHll5%E) ¥k %
WERE T 5D v 7 (Bioassayi®E) 1L W iTHo 720 £
7zBioassayiEII BT AEERBORE L L B O
Rz, magEsdece MEE, RIEY BEERRE T
(TAZ: 1/5M, pH8.0, PIPC: 1/15M, pH7.0) %, 3£k
Ty /=) VEERRE R (1/15M, pH7.0) =1:1
fER L7,

Bioassayik il & AERERFILTAZ, PIPCE b (ZI4E
T0.39ug/ml, JRT1.0~2.0ug/mlTdh Y, HPLCHIZ
LB EERFIMBTEOSE, TAZ, PIPCTIX0.2pg/ml,
TAZOFEFHABEPIM1Y TIE2.0ug/mITH o7z, F
72, ROBEIZENEN10.0ug/ml, 5.0ug/mlTdh >
72

5. EMEACE

TAZ/PIPCOEWR#H W NA A A =TT 7 1 —
W THET L7ze MEIEKE L7205NFER/ 7 F= b

d.iv. (5.0 g x 9, 5 days)

Ttem Screen- Pre Day 1 Day 2
ing 0 Y 1 1, 1% 1% 2 3 4 6 8 8' 9 0 (h)
Administration (1 h) — -
Skin test o
Symptom
Blood pressure, pulse o o o o fe o o o)
Respiratory rate, Body o o o 5 5
temperature
ECG o o o o o
Body weight o
Laboratory test o o
Blood sampling o*1 o o*l o o o o*l o o oxl o#*l
Urine collection ¢}
Day 2-4

ftem e 07 1 6 8 9 16 24 ()
Administration (1 h) — —
Symptom
Blood pressure, pulse ¢} ¢} ¢} o
Respiratory rate, Body o ° o o
temperature
ECG o
Body weight o
Laboratory test ©
Blood sampling ©) ©) ©)
Urine collection [©: only Day 3]

Day 5

ftem Pe 507 w1 w1 2 3 4 6 8 am DT
Administration (1 h) —
Symptom
Blood pressure, pulse ¢ o o o) o) o
Respiratory rate, Body o o 5 .
temperature
ECG o ¢ o
Body weight o o
Laboratory test ¢} o o
Blood sampling 0 *1 o o*l o o o o*l o o) oxl oxl
Urine collection >

*1: Active metabolism in plasma was also assayed.

Fig. 2. Schedule of the multiple dose study.
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BRI Fig 3ICRTMC, MAERIREZ S5 CITRPIR
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1) HES5 B (CEEHE)

TAZ/PIPC 1.25g, 2.5g8 £ (F5.0g% 1 B[ C L
TEL72BE O MAE R R % Table 412, IMAEFIREHER
%Fig. 412, g% /¥F A — % — % Table 512K L 72,

TAZ O &% /& I 4 i (Cmax) &, £ E4188,
18.6, 41.3ug/ml, PIPCTl¥, Z N #4427, 803,
192.5pug/ml, TAZO ML H B EE T IH & (AUCo- ) 3,
FNEN122, 264, 64.6ug- h/ml, PIPCTIE, Z#h
#1559, 101.7, 280.1ug - h/miTH Y, TAZ PIPC
EOEGEICHBE LML 72,

% 72, AP (T, 28) 13 TAZ 0.68~0.788FH,
PIPC 0.58 — 0788 L MMEE TH o720 T2, EF
KREOSHERE (Vdss), BLUO&E&EH7 )77 /R
(CL%o) 13 FNFNTAZT15.78~17.34 L/body, 15.6
~21.3 L/h/body, PIPCT12.46~13.53 L/body, 14.3
~19.7 L/h/body & & <HFLL TWw7z,

kB, MEFOTAZOIEEERBIM-1IZT T,
EERF (2.0ug/m) LT TH o 72,

TAZ, M-13B & UPIPCO 248 [ ¥ T o fR rp [IE
% Table 627/~ L 720

FEAKTENZENTIZ%, 66.8%, 755%,
TAZDOIEE B IM-1T13.2%, 13.5%, 15.0%,
PIPCTI, #NFN62.3%, 55.3%, 54.3% TH -7,

2)  HEES RER ()

TAZ/PIPC 1.25g8 & U°2.5¢% 34 CTEHE L 7-EF 1l
SRR % Table 712 M4 IR % Fig 5ICEH) N
85 A — % —%Table 517K L7z,

TAZD S5 BEsDHOMEREEIL, FhEFh
27.1, 54.3ug/ml, PIPCTIE, ZH ZN1554, 264.8
ng/ml, TAZD AUCo~w tE, TN EN17.7, 38.3ug -
h/ml, PIPCT&, #HEN84.5 156.1ug * h/mlITH Y,
TAZ, PIPC& x5 &AL L 7=,

¥ 72, MAETREE, ZNFNTAZ 0.64, 0.728F
B, PIPC 0.63, 0.65 B Tdh > 72, T/, EHIKE
D5 A A (Vdss) 1 Z N FNTAZT10.16, 11.72
L/body, PIPCT7.36,9.72 L/body TH V), &H )T
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Table 3-1. Clinical laboratory findings in multiple dose study on tazobactam/piperacillin
(d.i.v. 5.0 gx 9, 5 days)
Case no. 51 Case no. 52 Case no. 53
Htem Normal range before day 3 day 5 day 6 before day 3 day 5 day 6 before day 3 day 5 day 6
RBC (x 10*/mm®) 427~570 406 436 411 426 522 521 499 478 500 479 474 471
WBC (x 10%/mm?®) 35~98 42 49 42 51 53 54 50 54 64 58 56 50
Baso (%) 0~1 0 0.5 0.5 0 0.5 0 0.5 1 0.5 0.5 25 0.5
Q Eos (%) 1~5 2.5 2.5 2 4 3 6 2 5 3 6 4.5 3.5
% Stab (%) 3~6 15 15 3 2 3 1 2 2 2 15 2 25
:E Seg (%) 45~55 42.5 46.5 49 48.5 40 415 42 41 43.5 38 36 38.5
% Lym (%) 25~45 46 4.5 37 40.5 48.5 46.5 445 43 41.5 46 45 425
Mono (%) 4~17 7.5 4.5 8.5 5 5 5 9 8 9.5 8 10 10.5
Hb (g/dly 13.5~17.6 13.6 14.0 13.1 139 15.8 16.0 153 15.2 16.0 153 155 15.1
Ht (%) 39.8~51.8 38.6 41.7 39.0 40.2 484 48.1 46.2 43.7 48.7 46.6 46.3 453
reticulocyte (%0) 2-27 7 7 9 10 9 6 7 6 8 6 7 7
platelets (x 10*/mm®) 13.0~36.9 20.1 22.4 215 22.7 23.8 23.5 235 23.8 274 247 24.9 26.1
prothrombin time test (sec) 9.0~13.0 1.3 11.7 10.9 11.2 10.9 12.2 10.8 11.7 12.2 125 1.8 11.4
APTT (sec) 25.0~45.0 31.2 29.7 29.7 278 331 393 314 31.5 43.5 343 339 30.9
fibrinogen (mg/dl) 149~ 341 168 188 180 188 182 218 204 207 170 182 255 190
total protein (g/d 6.5~8.2 6.3 6.7 6.4 6.7 6.4 6.5 6.4 6.5 6.7 6.7 6.8 6.6
albumin (g/dl) 3.5~53 4.0 43 4.1 43 4.2 43 43 43 4.1 4.1 4.2 4.0
AlG 1.00~2.14 1.74 1.79 1.78 1.79 1.91 1.95 2.05 1.95 1.58 1.58 1.62 1.54
total bilirubin (mg/dh) 0~1.0 0.5 0.4 0.4 0.3 0.5 0.6 0.5 0.4 0.7 0.8 0.7 0.5
ALP ) 3~13 7 6 6 6 8 7 8 7 7 7 7 6
LAP (GRU) 0~200 140 151 142 156 129 135 135 135 147 147 150 143
GOT ) 0~40 13 13 14 16 16 15 15 15 16 18 17 15
GPT ) 0~35 6 6 6 8 7 8 11 10 11 11 12 11
y-GTP (mU/ml) 0~40 10 11 12 12 15 15 15 15 13 13 13 12
LDH L)) 50~ 400 226 223 256 245 266 243 227 225 243 223 235 209
total cholesterol (mg/dl) 130~250 139 150 136 148 137 140 125 125 132 133 121 17
triglyceride (mg/dl) 66~172 53 84 51 61 58 83 63 70 53 87 66 64
BUN (mg/dl) 8~20 12.7 12.6 13.1 13.9 9.7 9.1 9.9 9.7 9.0 9.5 79 9.0
creatinine (mg/dl) 0.7~1.7 0.9 0.9 0.9 1.0 0.9 0.9 1.0 1.1 0.7 0.7 0.8 0.8
uric acid (mg/dl) 3.0~75 5.1 34 3.4 3.8 49 3.6 3.9 4.3 5.3 4.2 4.0 4.5
Na (mEqg/l) 135~150 145 145 145 146 141 140 143 143 143 145 145 146
o |K (mEq/l) 3.5~5.5 4.1 48 44 4.4 4.2 43 43 43 4.2 42 43 42
:%‘ Cl (mEq/l) 96~107 104 105 107 106 102 100 105 105 103 106 106 107
< Ca (mEqg/l) 4.5~55 4.8 48 4.7 4.9 4.7 4.7 4.5 4.6 4.8 4.7 4.6 4.7
P (mg/dl) 2.7~44 4.1 33 3.6 34 4.3 4.4 4.4 4.6 4.4 4.4 4.2 42
glucose (mg/dl) 60~110 88 84 81 87 84 82 79 81 - 79 83 78 8
Coombs' est direct =) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)
indirect (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)
protein (=) (=) (=) (=) =) (=) (=) (=) (=) (=) (=) (=) (=)
glucose (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)
pH 48~75 5.5 5.5 55 5.5 5.5 5.5 5.5 5.5 6.0 6.0 6.0 5.5
E_ specific gravity 1.006 ~1.022 1.025 1.028 1.027 1.026 1.025 1.023 1.028 1.026 1.017 1.023 1.025 | 1.025
g urobilinogen (x) (%) (%) (%) () (%) (+) (%) (%) (%) (*) (%) (%)
ketone bodies (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)
bilirubin (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)
occult blood (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)




VOL.42 S-2

TAZ/PIPCO R S5 1A i &

287

Table 3-2. Clinical laboratory findings in multiple dose study on tazobactam/piperacillin
(d.i.v. 5.0 gx 9, 5 days)

Case no. 54 Case no. 55
ftem Norm range before | day 3 day 5 day 6 | before | day3 day 5 day 6
RBC (x 10*/mm*) 427~570 472 493 471 473 468 437 406 442
WBC (x 10%/mm*) 35~98 65 73 57 53 56 54 56 53
Baso (%) 0~1 0.5 0.5 1 1 0.5 1 1 0.5
Q Eos (%) 1~5 2 0.5 3 3 6.5 4.5 8 8.5
Z |sub %) 36 3 2 35 | 3 1 25 | 15 | 15
§ Seg (%) 45~55 53 64 56.5 58 38 4.5 48.5 42.5
S | Lym (%) 25~45 35.5 26.5 26.5 30.5 48.5 40.5 35.5 37.5
Mono (%) 4~7 6 6.5 9.5 4.5 5.5 7 5.5 9.5
Hb (g/dh 13.5~17.6 14.8 15.6 145 14.7 15.9 15.0 13.6 14.7
Ht (%) 39.8~51.8 433 4.9 43.2 43.0 4.6 41.9 38.8 42.0
reticulocyte (%o) 2~27 11 7 11 6 7 6 5 5
platelets (x 10Y/mm*) 13.0~36.9 22.2 20.9 23.6 25.4 26.1 24.9 26.5 275
prothrombin time test (sec) 9.0~13.0 115 11.9 11.4 11.5 11.0 12.7 11.0 10.9
APTT (sec) 25.0~45.0 374 35.1 33.1 30.8 36.1 32.0 33.0 30.6
fibrinogen (mg/dD) 149~ 341 232 337 316 337 168 194 165 197
total protein (g/dl) 6.5~8.2 6.3 6.9 6.4 6.6 6.5 6.2 6.0 6.4
albumin (g/d)) 35~5.3 3.8 4.3 4.0 4.0 4.3 42 4.0 4.2
A/IG 1.00~2.14 1.52 1.65 1.67 1.54 1.95 2.10 2.00 1.91
total bilirubin (mg/d) 0~1.0 0.8 0.8 0.3 0.3 0.6 0.5 0.5 0.5
ALP ()] 3~13 6 6 6 6 7 6 5 6
LAP (GRU) 0~200 118 132 122 121 145 135 134 145
GOT ) 0~40 14 16 19 18 13 12 14 13
GPT () 0~35 7 9 12 12 9 8 9 11
¥-GTP (mU/ml) 0~40 8 9 10 10 13 12 11 12
LDH ) 50~400 223 239 219 200 268 230 278 233
total cholesterol (mg/dl) 130~ 250 135 146 120 125 138 132 114 122
triglyceride (mg/dl) 66~172 43 59 35 48 67 76 56 56
BUN (mg/dl) 8~20 11.5 7.3 114 11.6 10.4 9.4 9.6 9.2
creatinine (mg/dl) 0.7~1.7 0.8 0.8 0.8 1.0 1.0 1.0 0.9 1.1
uric acid (mg/dl) 3.0~75 4.3 3.4 3.5 4.0 5.2 31 3.0 3.4
Na (mEq/l) 135~150 143 142 143 143 143 144 144 147
@ K (mEg/l) 3.5~5.5 3.9 4.2 43 42 4.1 43 4.0 4.1
%g Cl (mEq/l) 96~ 107 104 101 105 104 106 107 109 109
3 Ca (mEgq/) 4.5~5.5 4.5 4.6 45 4.5 4.7 4.5 4.4 4.8
P (mg/dl) 2.7~44 4.3 3.5 3.8 4.3 4.4 4.2 4.2 43
glucose (mg/dl) 60~110 7 76 4 80 85 80 79 81
Coombs' test direct (=) (=) (=) (=) (=) (=) (=) (=) (=)
indirect (=) (=) (=) (=) (=) (=) (=) (=) (=)
protein (=) (=) (=) (=) (=) (=) (=) (=) (=)
glucose (=) (=) (=) (=) (=) (=) (=) (=) (=)
pH 48~75 6.0 6.0 55 5.5 6.0 6.5 6.0 6.0
% specific gravity 1.006 ~1.022 1.023| 1.016 | 1.026 | 1.026 | 1.019| 1.018 | 1.022 [ 1.025
-E urobilinogen (+) (+) (%) (*) (%) (*) (%) (%) (+)
ketone bodies (=) (=) (=) (=) (=) (=) (=) (=) (=)
bilirubin (=) (=) (=) (=) (=) (=) (=) (=) (=)
occult blood (=) (=) (=) (=) (=) (=) (=) (=) (=)
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Fig. 3. Correlation between concentration of tazobactam and piperacillin by bioassay and HPLC in plasma and urine.

Table 4. Plasma concentrations of tazobactam and piperacillin in healthy volunteers
after single drip infusion of tazobactam/piperacillin

Plasma concentration (ug/ml)
Dose va 1 1Y, 1% 1% 2 3 4 6 8h
TAZ 6.0 8.9 7.8 5.7 3.8 2.2 0.8 0.2 ND ND
TAZ/PIPC | 025 ¢ *+1.1 +1.5 +1.5 +1.1 +0.7 *+0.6 +0.3 +0.2
1.25g | pIPC 30.3 43.4 372 | 256 16.0 8.4 3.1 1.1 0.2 ND
10g | %56 | +71 | +6.9 | +4.6 | 26 | 2.0 | *09 | *03 | *0.2
TAZ 12.9 18.9 154 | 12.0 8.7 4.8 1.8 0.7 ND ND
TAZ/PIPC | 0.5¢8 +0.3 +0.5 +0.8 +0.4 +0.9 *+0.7 +0.7 +0.4
25¢ | PIPC 58.9 83.3 63.7 | 44.8 29.9 14.5 4.4 14 0.3 ND
20g | 22| #35| 53| *26 | *35 | %25 | *1.2 | *05 | 0.1
TAZ 26.6 42.4 35.9 | 289 22.3 13.9 5.7 2.2 0.4 ND
TAZPIPC | 1.0g | +44 | 262 | 34 | %22 | *15 | 07 | 12 | *0.7 | *0.2
50g | pIPC | 128.3 | 198.7 | 163.9 | 127.2 94.5 53.4 20.0 7.7 1.6 0.4
40g | +193 | 291 | +156 | *94 | +56 | *24 | 39 | *18 | *0.7 | %03

ND: not detected Mean +SD
TAZ/PIPC: tazobactam/ piperacillin ~ TAZ: tazobactam  PIPC: piperacillin



TAZ/PIPCOD IR S5 THH A ER

vVOL.42 S-2 289
500.0- Tazobactam 500.0 - Piperacillin
E ]
5 1000 100.0
=
=
2
2100 10.04
=
15}
2
2 40¢
5104 1.0
g 20g
& 10 g™
1 . : , I — i .
12 1 2 3 4 6 8 12 1 2 3 4 6 8
Time after administration (h) Time after administration (h)
(HPLC, n=4, Mean+SD)
Fig. 4. Plasma concentration of tazobactam and piperacillin after single drip infusion of tazobactam/piperacillin
(1.25¢g, 2.5¢g, 50¢).
Table 5. Pharmacokinetic parameters of tazobactam and piperacillin in healthy volunteers after single
and multiple administration of tazobactam/piperacillin
D AUC,_, | Cmax or Co T8 Vdss CL!, CLr
ose
(ug-h/ml) (ug/ml) (h) (L/body) (L/h/body) | (L/h/body)
0.25¢ 12.2 8.8 0.76 17.34 21.3 16.4
*+2.5 +1.6 +0.07 +2.70 +4.4 +34
div. |05¢ 26.4 18.6 0.68 15.78 19.1 12.7
+2.0 +0.3 +0.14 +2.04 +14 +14
single 1.0g 64.6 41.3 0.78 15.86 15.6 11.7
dose +4.8 +5.7 +0.15 +3.15 *1.2 +0.6
TAZ 0.25 g 17.7 36.4 0.64 10.16 14.1 10.8
- +0.9 +6.6 +0.07 +0.62 +0.8 +0.3
05¢g 38.3 85.9 0.72 11.72 13.3 9.9
+5.2 +26.9 +0.07 +1.48 +1.8 +14
1.0 g (Ist) 67.2 44.3 0.78 14.37 15.0 10.3
multiple div +7.8 *+3.5 +0.13 +1.58 +1.6 +i4
dose 1.0 g (9th) 64.8 44.1 0.77 14.09 15.6 10.9
+7.7 *+4.4 +0.16 +2.08 *+1.9 +1.4
1.0¢g 55.9 42.7 0.78 13.53 18.4 114
+10.4 +75 +0.07 +2.41 +3.5 +1.7
div. [2.0g 101.7 80.3 0.58 12.46 19.7 10.8
+5.3 +3.4 +0.04 *1.21 *+1.1 +0.7
single 4.0g 280.1 192.5 0.75 13.00 14.3 7.8
dose +22.0 +25.3 +0.18 +2.65 *1.1 +0.6
PIPC 1.0¢g 84.5 215.4 0.63 7.36 11.8 8.1
iy +1.7 +41.8 +0.11 +0.75 +0.2 +0.3
20¢g 156.1 429.7 0.65 9.72 13.0 7.5
+22.3 +127.0 +0.07 +1.37 +1.9 +1.2
4.0 g (Ist) 286.6 200.9 0.74 11.94 14.1 7.9
multiple div +31.2 +12.5 +0.15 +1.07 +1.5 +1.1
dose 4.0 g (9th) 282.8 202.8 0.72 11.58 14.3 8.5
+39.2 +20.9 +0.16 +1.63 +1.7 +1.2
Each parameter was analyzed by the two-compartment model. Mean+SD
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Table 6. Urinary concentrations and excretion of tazobactam and piperacillin in healthy volunteers
after single drip infusion of tazobactam/piperacillin
Dose 0~2 94 46 68 8~24h Cumulative excretion
(%)
concentration 1094.4 393.7 143.2 ND ND
(ug/ml) +366.2 +95.5 +69.8 77.3
UT  |oeeeeveen S ) S R} I +51
excretion rate 57.1 16.5 3.7 0 0 =9
TAZ (%) +41 +28 | *14 904
concentration 37.3 57.6 61.7 40.1 13.6 *52
0.25¢
TAZ/PIPC (ug/ml) +£195 |  +206 | +*152 | *133 +4.7 13.2
Mol frereerremememremnesferremeneienefereecrenene e fereesn f
1.255¢ excretion* 2.2 2.8 2.2 2.5 3.5 *12
rate (%) +0.3 +0.3 +1.0 +1.2 +0.8
concentration 3743.5 1073.7 286.9 54.3 ND
PIPC (ug/ml) +1233.9 | +318.9 | +201.8 +29.3 62.3
10¢ excretion rate 48.7 ne2 | 17 0.8 0 45
(%) +3.8 +2.0 +0.5 +0.6
concentration 2778.7 1036.7 191.9 ND ND
(ug/ml) +1127.7 | *404.8 | %1155 66.8
UT oo e O PRI RSN TR +51
excretion rate 43.9 20.1 2.8 0 0 =9
TAZ (%) +36 £53 | £11 80.3
concentration 83.7 1297 | 1677 | 102.8 22.4 51
0.5¢g
TAZ/PIPC (ug/mi) +20.1 +6.5 | +59.1 | +52.8 +76 135
Mol [ b b
25¢ excretion® 1.7 3.3 3.1 2.2 33 | *25
rate (%) +0.4 +1.1 +0.7 +0.4 +0.3
concentration | 10272.1 2644.3 457.4 83.5 ND
PIPC (ug/ml) +4145.0 | +1137.1 | *241.9 +72.0 55.3
20¢g excretion rate 105 | 1'2'.8 1.7 0.3 0 5.3
(%) +2.7 +4.3 +0.6 +0.2
concentration 3239.0 1671.4 435.3 12.9 ND
ur (ug/ml) +1160.5 | +471.4 | +101.1 +25.8 75.5
excretion rate 50.2 19.7 5.5 0.2 0 5.7
TAZ (%) +8.0 21| £12 | *03 905
10g concentration 107.3 | 2137 | 2643 | 169.3 52.8 168
TAZ/PIPC (ug/ml) +265 | +106.8 | +140.8 | *758 | *20.6 15.0
Mol e bbb
50¢ excretion* 2.0 2.9 3.7 2.9 35 | *L7
rate (%) +0.2 +0.4 +0.7 +0.6 +1.0
concentration | 10174.3 3713.5 908.3 189.3 11.8
PIPC (ug/ml) +3487.0 | +1023.8 | +237.6 +89.4 +13.8 54.3
40¢g excretion rate 39.6 11.0 2.8 0.7 0.3 4.7
(%) +6.1 +1.4 +0.5 +0.2 +0.3
ND: not detected ~ * Equivalent of tazobactam Mean £SD

UT: unchanged tazobactam
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Table 7. Plasma concentrations of tazobactam and piperacillin in healthy volunteers
after single intravenous administration of tazobactam/piperacillin

Plasma concentration (ug/ml)
Dose Vi Y, Y v, 1 1% 2 3 4 6 8h
TAZ 27.1 22.5 17.5 10.4 5.2 2.7 1.6 0.5 0.1 ND ND
TAZ/PIPC |0-25g| *3.0 +0.5 +0.6 | 0.3 +04 +0.4 +0.3 +0.1 +0.1
1.25g | pIPC | 155.4 | 118.1| 90.7 | 485 | 214 | 102 5.7 1.9 0.8 0.2 | ND
1.0g | x17.2 +1.8 +38 | *2.1 +0.8 +1.1 +1.0 +0.3 +0.2 +0.1
TAZ 54.3* 39.5 29.8 20.7 11.4 7.2 4.5 1.7 0.7 0.1 ND
TAZ/PIPC| 0.5g | £13.2 +6.4 +42 | *14 +0.5 +1.1 +0.8 +04 +0.3 +0.2
2.5¢ |PIPC | 264.8 | 182.1 | 133.2| 86.5 | 42.0 | 24.7 | 146 5.2 2.3 0.8 0.3
20g | £59.7 | £304 | £18.2 | *6.0 +3.0 +5.3 +3.2 *+1.5 +0.7 +0.3 +0.2
ND: not detected  * M-1 concentration of only one case is 2.7 pg/ml Mean+SD
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Plasma concentration of tazobactam and piperacillin after single intravenous administration of tazobactam/piperacillin
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Table 8. Urinary concentrations and excretion of tazobactam and piperacillin in healthy volunteers
after single intravenous administration of tazobactam/piperacillin

Dose 0~2 24 46 6~8 8~24h Cumulative excretion
(%)
concentration 1590.7 309.5 ND ND ND
76.4
excretion 65.6 10.8 0 0 0 4.0
TAZ rate (%) £39 | 18 941
0.25 g concentration 69.5 92.1 85.5 67.4 15.7 155
TAZ/PIPC ’ 17.7
M1 +19
125¢g : : :
rate (%) +(.7 +0.7 +0.5 +0.3 +0.6
concentration 5692.8 855.9 142.7 30.7 ND
PIPC _ 68.2
1.0g excretion rate 59.2 7.6 1.2 0.3 0 +2.7
(%) +2.1 +1.8 +0.4 +0.3
concentration 1867.1 433.2 103.4 ND ND
(ug/ml) +4875 | +2258 | £1195 75.0
UT ................................................................................................
excretion rate| 611 12.0 1.9 0 0 +3.9
TAZ (%) +40 | *14 £2.2 0.1
05g concentration 75.0 94.8 138.6 80.1 30.9** t4.2
TAZ/PIPC (ug/ml) +188 | 349 | +291 | *234 +9.4 17.2
Mol Jrrmrremememmee e b
25¢ excretion® 3.0 3.4 3.8 2.8 4.3%* t14
rate (%) +0.2 +0.3 +0.4 +0.3 +0.7
concentration 5999.6 1001.0 356.9 57.8 ND
PIPC (ug/ml) | +1772.7 | +526.6 | +180.5 | +69.0 578
20g excretion rate 48.7 7.0 1.9 0.3 0 +4.6
(%) +4.8 +0.9 +0.6 +0.4
ND: not detected  * Equivalent of tazobactam  ** Exchange value = 8~12h + 12~24 h Mean +SD
Table 9. Fecal excretion of tazobactam and piperacillin in healthy volunteers
after single intravenous administration of tazobactam/piperacillin
Excretion
D Case no.
ose ase no (0~72 h) (%)
41 ND
ND
UT 42
43 ND
TAZ 44 ND
0-5¢ a1 0.2
T 42 0.4
A22/5PIPC M-1
8 43 ND
44 ND
41 0.4
42 .
PIPC2.0 g 0.7
43 ND
44 ND

ND: not detected
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Table 10. Plasma concentrations of tazobactam and piperacillin in healthy volunteers after single
drip infusion of tazobactam/piperacillin, tazobactam alone and piperacillin alone

Plasma concentration (ug/ml)
Dose
v 1 1Y%, 1% 1% 2 3 4 6 8h
12.9 18.9 15.4 12.0 8.7 4.8 1.8 0.7 ND ND
TAZ TAZIPIPC |\ 03 | +05 | +08 | 04 | 209 | +0.7 | +0.7 | *04
0.5¢ on 11.9 15.5 12.4 8.3 5.0 2.5 0.9 0.3 ND ND
alone +11 | *12 | +09 | 1.3 | *06 | 02 | x02 | 01
58.9 83.3 63.7 44.8 29.9 14.5 4.4 14 0.3 ND
PIPC TAZPIPC |\ o5 | 435 | +53 | +2.6 | +35 | #25 | *12 | =05 | =01
2.0¢g slone 62.2 87.9 70.6 52.0 33.0 16.7 5.6 2.1 0.5 0.1
0 +18 | *13 | +50 | +37 | +28 | *14 | =12 | %05 | *0.1 | %01
ND: not detected Mean +SD

Table 11. Urinary concentrations and excretion of tazobactam and piperacillin in healthy volunteers
after single drip infusion of tazobactam/piperacillin, tazobactam alone and piperacillin alone

Dose 0-2 94 i-6 68 8~24h Cumulative excretion
(%)
concentration | 2778.7 1036.7 191.9 ND ND
ur b (ugfmh | 211277 | 24048 | TS | e 66.8
excretion rate 43.9 20.1 2.8 0 0 5.1
(%) +3.6 +5.3 +1.1
TAZ/PIPC - 803
concentration 83.7 129.7 167.7 102.8 22.4 *5.1
O O 0 O 0 0
excretion* 1.7 3.3 3.1 2.2 3.3 +25
TAZ rate (%) +0.4 +1.1 +0.7 +0.4 +0.3
05g concentration 5776.8 1005.0 102.7 ND ND
o || emes | st | w3 | ) 9
excretion rate 63.3 15.5 1.1 0 0 +8.9
(%) +6.0 +6.7 | *08 911
alone .
concentration|  190.7 133.3 133.9 82.2 16.2 *78
O O e 0 o N
excretion* 2.5 2.4 2.2 15 2.7 +2.0
rate (%) +0.5 +0.7 +0.6 +0.3 +0.4
concentration | 10272.2 2644.3 4574 83.5 ND
(ng/ml) +4145.0 | +1137.1 | +241.9 +72.0 55.3
TAZ/PIPC ......... ARCREE AL ELRRLASARIA SRS ERRRRRRA AR + 5 3
excretion rate 40.5 12.8 1.7 0.3 0 =9
PIPC (%) +2.7 +4.3 0.6 +0.2
20¢g concentration 9699.4 3174.6 561.3 109.0 ND
(ug/ml) +1754.1 | +1070.8 | *+114.6 +44.5 49.4
alone ......... ARERRS LR AR SRR B A + 3 1
excretion rate 36.1 10.5 2.4 0.5 0 =
(%) +3.1 +2.5 +0.7 +0.1

ND: not detected ~ * equivalent of tazobactam Mean +SD
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Fig. 6. Plasma concentration of tazobactam and piperacillin after single drip infusion of tazobactam/piperacillin (2.5 g),

tazobactam alone (0.5 g) and piperacillin alone (2.0 g).

Table 12. Pharmacokinetic parameters of tazobactam and piperacillin in healthy volunteers after single drip infusion

of tazobactam/piperacillin, tazobactam alone and piperacillin alone

Dose AUC, ., Cmax T,,8 Vdss CLY, CLr CLar

(ug-h/ml) (ug/ml) (h) (L/body) (L/h/body) (L/h/body) | (L/h/body)
26.4** 18.6* 0.68 15.78 19.1%* 12.7** 6.3
TAZ TAZ/PIPC +2.0 +0.3 +0.14 +2.04 +14 +14 +1.0
05¢g slone 19.2 15.5 0.66 16.26 26.2 21.0 5.2
+1.6 +1.1 +0.09 +1.57 +2.1 +3.3 +2.3
101.7* 80.3* 0.58* 12.46 19.7* 10.8* 8.9
PIPC TAZ/PIPC +5.3 +34 +0.04 +1.21 +1.1 +0.7 +1.5
20g slone 111.6 85.8 0.79 12.96 17.9 8.9 9.1
+4.3 +1.7 +0.11 +0.34 +0.7 +0.4 +0.8

Each parameter was analyzed by the two-compartment model. Mean+SD

Significantly different from alone group (*: p<0.05 **: p<0.01, by student’s paired t-test).
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Table 13. Plasma concentrations of tazobactam and piperacillin in healthy volunteers after
multiple drip infusion of tazobactam/piperacillin

(5.0 g x 2/day x 5 days)

Plasma concentration (ug/ml)
Dose
% 1 1Y%, 1% 1% 2 3 4 6 8h
TAZ 30.4 44.1 38.0 30.5 22.5 14.2 5.2 2.2% 0.4 0.0
Dayl | 108 | *15 | 4.0 | *42 +3.2 +3.2 £29 | *1.3 | *07 | *02 | *0.1
(st) | pipc | 142.3 | 202.1 | 167.9 | 128.0 92.7 54.2 18.6 74 1.7 0.7
40g | +76 | £11.2 | 166 | +159 | *14.5 | +10.9 | *56 | *26 | 05 | *03
TAZ 29.5 45.0 38.0 29.0 22.3 12.8 4.6 1.9 0.4 ND
Days | 10g | *33 | 48 | 29 | *17 | *26 +21 | *1.1 +0.5 | #0.1
Oth) | prpc | 139.7 | 207.7 | 169.9 | 127.4 94.1 51.3 17.0 6.5 1.4 0.4
40g | +14.8 | £21.1 | 163 | 9.8 | *144 | +108 | £54 | *20 | *05 | *0.

ND: not detected

* M-1 concentration of only one case is 2.1 pg/ml

Mean +SD
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Fig. 7. Plasma concentration of tazobactam and piperacillin after multiple drip infusion of tazobactam/piperacillin (5.0 g).
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Table 14. Urinary concentrations and excretion of tazobactam and piperacillin in healthy volunteers
after multiple drip infusion of tazobactam/piperacillin
(d.i.v.: 5.0 g x 2/day x 5 days)
Dose day 1 day 2 day 3 day 4 dat 5 Cumulative
0~8 |8~24 | 0~8 |8~24 | 0~8 [8~24 | 0~8 |8~24 | 0~8 |8~24h| excretion (%)
concentration | 1248.1 | 955.4 | 1439.5| 827.7 | 1780.0| 860.0 | 1657.0| 1045.8 | 1263.0| ND
(ug/ml) +159.7 | £282.6 | £630.0| +248.3 [£1317.5| +208.0 | +£593.9| +231.0 | +478.9 66.7
UT |everermmmemmenderdedd e e e e L °
excretion rate 68.8 68.8 67.9 61.7 65.0 63.4 65.4 69.1 69.7 0 35
TAZ (%) 39| 61| £7.7| +163| +22.2| +136| 57| *48| *7.0 816
10¢ concentration | 1734 | 213.9| 1955 201.7| 2142| 197.5| 222.0| 2453| 1753| 535 6.1
(igm) | £43.0| +90.0| +81.0| +71.1| =+67.8| +62.4 | +643| £66.9| =775 £151 | 149
/8 I RSSOV OURRS! SURUDTRSRI! SUSTURIORIS FUSUURUSUINS URTIRIOURS RURUTSSPINS IRURRTUY (SURUURSRI ISPUUORIY ISPIRSURIN! OO
excretion® 15| 184| 114 182 109 176| 110 194| 116 158 | 26
rate (%) +1.6 +5.0 +1.3| 58 +3.0f 5.0 +22) 3.0 +1.8| 1.5
concentration | 4050.6 | 2996.7 | 4680.7| 2739.0 | 5584.1| 2754.7 | 5442.1| 3479.5| 4308.1| 22.0
PIPC (g/m) | £636.3 | £843.7 | £2051.1| +622.0 | +4148.8| £532.3 |£1797.3| £794.0 | £1654.0| +12.4 544
408 lexcretinrate | 55.7| 542| 553| 513| 5.0] 508| 540 576| 593| 597 +14
(%) +3.1 +6.2 +6.7| *106| =*17.0/ +8.8 +5.0| *6.8 +5.8| 59
ND: not detected ~ *: equivalent of tazobactam Mean +SD
Plasma Urine

Single administration of
tazobactam/piperacillin
(25g,div)

<«+— Front —»

Tazobactam

<+— Origin—

<+— Front —»

Piperacillin

<+— Origin—

Single administration of <«— Front —>

piperacillin
(20g,d.iv.)

Piperacillin

<+— Origin—»

Std. 1 2 Std. 0~2 2~4 4~6 6~8

Fig. 8. Bioautogram of human plasma and urine after single administration of tazobactam/piperacillin and piperacillin alone.
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Tazobactam/piperacillin (TAZ/PIPC): Phase I clinical trial

Keizo Matsumoto, Tsuyoshi Nagatake, and Kazunori Oishi
Department of Internal Medicine, Institute of Tropical Medicine, Nagasaki University
1-12-4 Sakamoto-Machi, Nagasaki 852, Japan

Toshiaki Amamoto, Ryuji Urae, Shin Irie, Yasuki Nii and Akinori Urae
Kyushu Pharmacological Laboratory

A phase [ clinical trial of tazobactam/piperacillin (TAZ/PIPC) was carried out in healthy adult
male volunteers. TAZ/PIPC is a combination antibiotic consisting of tazobactam (TAZ), a novel f3-
lactamase inhibitor, and piperacillin (PIPC) at the ratio of 1:4.

To evaluate the tolerance and pharmacokinetics of TAZ/PIPC, the trial was conducted accord-
ing to the following administration protocols: single intravenous drip infusion (TAZ/PIPC:1.25 g,
2.5 g and 5.0 g, PIPC: 2.0 g, TAZ: 0.5 g), single intravenous injection (TAZ/PIPC: 1.25 g, 2.5 g,
and nine times repeated intravenous drip infusion (5.0 g, twice a day).

The results were as follows:

1) Concerning the subjective and objective symptoms, and the results of physical examination
and clinical laboratory examination, no change due to the administration of the drug was observed
in the single administration test, while in the nine times repeated administration test, diarrhea and
headache, cenesthopathia, and thoracalgia were observed in one case. However, these symptoms
disappeared without any treatment.

2) The plasma concentrations of TAZ and PIPC increased according to the dose.

3) The plasma half-life (T;,23) of both TAZ and PIPC ranged from 0.6 to 0.8 hours. The
distribution volume at the steady state and the total clearance of TAZ and PIPC were almost
equivalent, indicating that the pharmacokinetics of TAZ and PIPC were similar.

4) The urinary recovery percentage of TAZ, PIPC and M-1, an inactive metabolite, within 24
hours were 67~77%, 54~68% and 13~18%, respectively.

5) The plasma concentration profile and the urine excretion after the nine times repeated
intravenous drip infusion of TAZ/PIPC were similar to those of the single infusion. No accumula-
tion was observed after repeated administration of TAZ/PIPC.

6) The total clearance of TAZ after TAZ/PIPC administration was smaller than that of
administration with TAZ alone. This showed that the elimination of TAZ was delayed by
coadministration with PIPC.

7)  No active metabolites of TAZ were detected in plasma and urine, while an active metabolite
of PIPC was detected. The metabolite was confirmed to be desethyl piperacillin (DEt-PIPC).

On the basis of the above results of the tolerance and pharmacokinetics study, TAZ/PIPC was
concluded to be worthy of further clinical evaluation.



