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FEB T 172ug/ml, Cer33.6 ml/min D IE B T 223 g /ml,
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Table 1. Background of patients studied
Case Age Sex BW Cer Diagnosis
no. (yr) (kg) (ml/min) Underlying disease
1 82 M 34 43.1 preumonia
lung cancer
chronic bronchitis
2 9% F 50 33.6 urinary tract infection
cerebral infarction
. pneumonia
3 8 M 31 12.5 old tuberculosis

Table 2. Serum levels of piperacillin, tazobactam and deethyl-piperacillin after tazobactam/piperacillin (0.5 g/2.0 g)
d.i.v. administration to patients with various degrees of renal function

Case Cer Serum level (ug/ml)

ftem no. | (ml/min) | pefore 1h 1.5h 2h 4h 6h | 8h 12h | 24h

1 43.1 ND | 172 121 86.9 | 319 [12.1 | 4.83| 0.874 | ND

Piperacillin 2 33.6 ND | 223 146 127 63.5 |30.0 [16.8 | 4.36 | 0.852
3 12.5 ND | 174 150 127 105 84.1 |64.3 |351 |7.81

1 43.1 ND | 42.7 303 | 244 | 9.07 | 3.66| 1.50 | ND ND

Tazobactam 2 33.6 ND 50.5 36.6 | 328 | 179 | 956 | 557 | 1.74 | 0.247
3 12.5 ND | 43.8 374 | 335 | 259 [216 |163 | 889 |[1.93

1 43.1 ND 1.69 344 | 429 | 6.22 | 4.83| 3.08| 0.867 | ND

Deethyl-piperacillin | 2 33.6 ND 0.522 | 2.00 | 327 712| 6.05]| 539 | 1.89 | 0.214
3 12.5 ND 0335 | 1.14 | 1.84 | 381 | 4.8 | 4.79 | 3.48 |1.27

ND: not ditected
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Table 3. Pharmacokinetic parameters of piperacillin, tazobactam and deethyl-piperacillin after
tazobactam/piperacillin (0.5 g/2.0 g) d.i.v. administration

Item Case Ccri Tmax Cmax T, .8 AUC
no. (ml/min) (h) (ug/ml) (h) (ug-h/ml)

1 43.1 1.0 172 1.59 402
Piperacillin 2 33.6 1.0 223 3.62 676
3 12.5 1.0 174 5.36 1263
1 43.1 1.0 42.7 1.54 105
Tazobactam 2 33.6 1.0 50.5 3.70 184
3 12.5 1.0 43.8 5.18 320

1 43.1 4.0 6.22 2.38 41.4

Deethyl-piperacillin 2 33.6 4.0 7.12 3.52 64.4

3 12.5 6.0 4.88 8.33 70.3

Table 4. Urinary excretion of piperacillin, tazobactam and deethyl-piperacillin after tazobactam/piperacillin (0.5 g/2.0 g)
d.i.v. administration to patients with various degrees of renal function

0~2h 2~4h 4~6h 6~8h 8~12h 12~24h 0~24h

ltem Case CCT' urine | urine |recovery | urine | urine |recovery | urine | urine [recovery | urine | urine |recovery | urine | urine recovery | urine | urine |recovery |recovery

0. (olmin)) Jevel |volume| rate | level [volume| rate | level volume| rate | level |vohuem| rate | level |volume| rage | level [volume| rage | rate

gl)| ) | (D) (gl () | D) |Ggmd| @) [ O (G| @) | 00 [y @) | ) |egh)| @) | @) | @)

L 8112230 ) 225 | 250 (1830 | 135 | 124 |1950 | 90 | 88 {1530 | 0 | 61 [79 | 150 | 60 | 415| %5 | 19 | 603

Pperacilin | 2 [ 336 |1010 | 140 | 7.1 (2050 | 74 | 76 [1950 | 19 | 190 [1520 | 65 | 49 [es0 | 108 | 36 | 108 5 28 | 41

S| 125 |91 | 130 | 32 |86 | 160 [ 68 598 | 180 | 54 [416 [ 200 | 42 {3 |20 | 38 | 19| 700 | 69 | 303

L) 431|693 | 225 | 312 (618 | 135 | 167 |69 | 90 | 124 |63 | 0| 89 |24 | 150 | 88 | 174 95 | 32 | 812

Taobactam| 2 | 336 (312 | 10 | 87 |75 | M | 109 | 724 | 19 | 284 [69 | 65 | 84 |201 | 108 | 63 | 547 50 | 57 | 684

S| 125 | 197 {130 | 51 |38 (160 | 105 |23 | 180 | 83 [174 [ 200 | 70 |40 |20 | 59 | 76| 00 | 109 | 477

L) 81| 208) 225 [ 04 | 973|135 | 07 | 263 f 90| 12 |26 | 0 11 |23 | 150 | 17 | 206] 95 | 10 ] 61

Deethﬂf 2186 0 M0 85 | 03 [ 144 |19 | 15 |29 | 65| 10 [172 {108 | 1.0 | 6|50 | 11| 49
piperacillin

SLLRS | 0 10| 0 1050 160 [ 0.1 | 190 180 | 02 | 22.0{ 200 | 02 | 29|20 | 02 | 104] 700 [ 04 | 11
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Serum level of tazobactam, piperacillin and deethyl-piperacillin after 0.5 g/2.0 g d.i.v. administration
of tazobactam/piperacillin to patients with various degrees of renal function.

PIPC : piperacillin, DEt-PIPC : deethyl-piperacillin, TAZ : tazobactam, TAZ/PIPC : tazobactam/piperacillin
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Btk E T, LAEL =Y —DEELZVLELTE
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Fig. 2. Urinary excretion of tazobactam, piperacillin and deethyl-piperacillin after 0.5 g/2.0 g d.i.v. administration
of tazobactam/piperacillin to patients with various degrees of renal function.

PIPC : piperacillin, DEt-PIPC : deethyl-piperacillin, TAZ : tazobactam, TAZ/PIPC : tazobactam/piperacillin
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Table 5. Clinical results of tazobactam/piperacillin treatment
o (-lactamase ‘ Administration Evaluation
Case | 8¢ | iy |~ LEBIOSS |y fvld 1= ol [ BT* | ESR* | CRP* [WBC* [
10 (yr) (k ) Underlymg disease organisms precedmg y duration (oc) (mm/h) (m, /dl) | (/mm?) bacterio- | .. . Remarks
“Nsex %@ ana Complcation 8 PCase | CSase therapy dolse (day9) dose g gl clinical
(g x times) @
act. tonsillitis
50 . NF B[ 15 16.4 | 11100
1 M 68 | and pharyngits N (=) 2.5x2 7 35 37 6 55 | a0 unknown | good
DM
3 pneumonia S. epidermidis . 378 54 | 132 | 7000 .
2l |® oD Sawas |+ | = | O | P8 1 3| T3 om0 | oo | Ukown | eod | WECL
82 pneumonia OP. aeruginosa | - + . 38| 46 | 2.34 | 4800 .
S Um | ot tcmd DN | Pamgiosa| + | + | 7 | P T | % (38| |00 | ason | Peried | eood
pneumonia
85 lung cancer, DM | ©S. agalactiae | - - 380 57 | 103 | 20900
1M | *® | and sequela cerebral | S, aurens U L A S v e v ) Rl
infarction
©S. agalactize | - -
©P. mirabilis | - - Coombs’
95 pneumonia O©P. acruginosa | + + . 377 50 | 432 | 6900 (-)
5 F # cerebral infarction | ©S. marcescens | + + © 2ox2 7 5 3691 25 | 0.63 | 5200 decreased | good |
P. aeruginosa |+ + (+)
S. marcescens |+ +
pneumonia
73 _— NF 374 14 2.68 | 6200
6 " 5 | heart faﬂurg and — —— ) 2.5x2 7 35 w4l o8 |0 unknown | good
hypertension
61 Br. asthma +RTI NF - 376| 25 | 3.40 | 8100
7 P 43 M NF — (=) 2.5%2 7 35 336 | <006 | 5500 unknown | good
bronchiectasis .
81 OP. aeruginosa |+ + 372 156 | 13.1 | 8900 .
S| *Sl Pamgnosa| « | + | O [ EE LT | 6| T3 o | aoon| Pereted | eood
% bronchiectsss | o6 guress | + | - 37| 15 | 860 | 910
9 M 47 4—(?‘1 W P (-) 2.5x%2 7 3 37—1 W W m decreased | good
8 bronchiecas | o ponginasa| - | 3| 5 | 11 | 20
10 P 27 Jri?l -——-—————(_) — | ) 2.5x2 7 35 381 101 <007 | eradicated | good
70 bronchiectass | o5 gureus 30| 127 | 816 | 13200
11 P 35 IE’{] N — ) 2.5x2 7 35 3718 |53 o eradicated | good
59 old the+ RTI OS. millen 37.8( 101 | 124 | 12700
12 M u (=) P. aeruginosa + + ) 2ox2 7 3 3650 98 | 076 | 5100 replaced. | good
OM. cattarrhalis)  + +
59 old the+RTL | ©P. aeruginosa 372 62 | 3.74 | 11000
SRl e — Pamgmsa | + | = | 7| T | B w35 o | oo | eresed | ood
S. aureus
OH. influenzae | - - _
77 old the+RTl | ———— — 3711 65 6.58 | 7500 .
14 " 61 hypertension K. pngumorfzqe (=) 2.5%x2 7 35 w2l o 0% e eradicated | good
S. epidermidis

ater theraphy

before theraphy

DM: diabetes mellitus

NF: normal flora

©: causative organism

CVD: cerebrovascular disease

RTI: respiratory tract infection
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BN TH o7 5 TIITERE 7 — 2 ARBROB 1%
bz &7 L7, ERGIIEES CRRRAHTSH 72
WHEMTH -7,

JEBITIZEG Ao A E M EBI TH 1, JEHELC
PERFEEA L, 50AR155m OB EDFE TFF20
mlZEA L, HRTH o725, REFIEIHRETEL
o7,

REXIRIEANI BB TH - 72,

SEBI8 7 5 PCase, CSase A P. aeruginosa, FEFI 107>
5 CSase PEHE P, aeruginosa?®, JE 972 & PCase B4 S.
aureusHS Bt X NT2HY, JEBISDP. aeruginosald, A%,

B IB PRI RAZIE — RIE S 3B 2B EN TH > 72,

JEGI12, 131X [F—fEE THEENC OB g B L,
EREREICTL AL — Yy —DEELET LEBETH
Z)O

JEGI12 DG KA & 538 S 72 S, millerild P. aeru-
ginosa\ZH AL L 720 JEBIL3IEZ D22 A 1RIZEERD
JERE B LARB 2 L7z O THEES 2P, aerugi-
nosa & PCase, CSase B 4 M. catarrhalis\d M. catarrhalis
3T 5 b P aeruginosal TN E L F o7,

JEBIL4DH. influenzaelXiH K L 72,
ﬁ_xﬁjﬂ BH10%) DA F RN R L H I35, WA £

JEBIOD S, awrensldi AL EF 5, MIIBE SN I —EBI 3, W2, A2 T50.0% Dk
2o %Ef Hotze
Table 6. Laboratory findings of tazobactam/piperacillin before and after therapy
Case | Total BUN Cr |GOT|GPT|ALP| T.Bil | Ht | Platelets | WBC |Neutro | Eosino | Direct | P.T. act
no. |dose (g) (mg/dl) | (mg/dl) | 1U) | (AU) | (IU) | (mg/d)) | (%) A0Ymm?) | /mm3) | (%) (%) |coombs| (%)
1 35 B 31 0.8 13| 12 | 312 0.8 [49.0 20.6 11100 82 0 (=)
A 14 0.9 16 | 26 | 265 0.4 [47.6 24.2 8800 78 0 (=)
9 45 B| 14 0.5 36 | 27 | 343| 0.6 [39.0 12.3 7000 82 2 (—) 100
A 7 0.4 23126 | 231 0.3 |33.5 16.1 2700 64 2 (=) >100
3 35 B 41 0.7 43| 79 | 220 0.6 |26.8 14.3 4800 86 2 (=) >100
Al 44 1.2 35| 68 | 217| 0.5 |24.2 15.9 3800 71 1 (=) >100
4 35 B 18 0.5 109 | 62 |1541| 2.5 [32.5 44.0 20900 77 0 (=) >100
Al 21 0.6 71| 54 |1324| 2.2 |35.0 36.7 21200 91 0 (=) >100
5 35 B 27 1.0 28| 16 | 317 0.6 |35.0 17.9 6900 81 0 (=) >100
Al 20 1.0 26|19 | 246/ 0.5 |334 17.6 5200 68 1 (+) >100
6 35 B| 21 0.9 20| 10 | 3771 0.3 |39.1 16.2 6200 31 44 =) 90
Al 22 0.9 20 | 12 | 341| 0.7 |42.7 21.9 7500 40 25 C) 80
7 35 B 9 0.4 15| 14 | 172| 0.5 |45.5 35.4 8100 82 4 ) >100
A 10 0.5 10| 11 | 142} 0.3 |42.3 29.0 4500 53 12 (=) >100
3 35 B| 32 1.0 12| 4 | 191 0.3 |[38.6 31.7 8900 85 0 (=) >100
Al 22 0.9 12| 4 | 168| 0.2 [35.4 29.3 6900 72 2 (—=) >100
9 35 B 36 1.1 40 | 46 | 254| 0.5 |29.0 28.9 9100 72 5 (=) >100
A 29 1.1 31| 25 | 207 0.5 |27.5 26.6 6400 68 1 (=) >100
10 35 B 25 0.5 26| 24 | 210 0.4 |43.1 15.4 8200 80 10 (=)
A 11 0.5 24| 17 | 136 0.3 |39.6 21.2 4100 31 8 (=) >100
1 35 B 16 0.5 27 9 | 219 0.3 |36.0 47.4 13200 82 0 (—) 100
A 10 0.5 19| 13 | 239 0.1 |[30.8 46.7 10700 70 1 (=) 100
12 35 B 13 0.6 19| 12 | 259 0.5 |[35.3 13.4 12700 83 0 (=) >100
A 12 0.7 18| 14 | 215f 0.2 |34.1 17.5 5100 56 3 (=) >100
13 35 B 14 0.6 19| 13 | 266 0.2 |[37.5 15.5 11000 74 1 (=) >100
A 16 0.6 19 11 | 227 0.3 |33.9 14.3 5400 50 5 (=) >100
14 35 B 15 1.0 22116 | 209| 0.4 |42.0 17.9 7500 63 4 (=) >100
Al 15 1.1 21|16 | 183| 0.3 |41.5 25.2 6500 43 3 (=) >100
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S. aurens 2FRIE 1R GEBI11) TH2, PCasePEE 18k (JE
B19) A, S agalactiae 2%k GEBI4, 5), S. milleri 1
R GEEBI12), M. catarrhalis®DPCase, CSase P 4= 1%k (JE
BI13), H. influenzae 1%k (FEBI14) B X TP, mirabilis 1
B GEBIS) I VTN b Kk L7225, P aeruginosa 57k
(3CSaseBEA 14K EBIL10) 1M, 28k GERF5, 13) B,
CSasePEA 1 ¥k (FEBI3) B & USPCase, CSasefE A= 1 ¥k (FiE
BI) IIARETH o720 S. marcescens?DPCase, CSasell
A 1R GEBIS) IEAETH o 72,

2) EIEH

BERAIIZIIAF IS A O N D o 7oA, BRFRARTRE -
JEFISTEHR 7 — 4 ARXBEOGMEAL, FEF]2 THIMmEk
WL EBDIH, WTHOBEDSDTH o7z, EH)
TCUHERIR D4 % 225 12% & EH LT\ 505, iR
BOTEIWEIZL D0 E L, AFNIZL L RELE
g Lol

om = ®

TAZ/PIPC 2.5g % % AN2605 ] T RuEAHE L 72
BD24EH % T TORPOYERIIPIPCT L L £
55.3%, TAZTH L Z668%THY, MEDES
HERERIIB L EZON LY, —F, WRIREGE %
KD ETEFEORIITEREB OGN IO B
REDBRT R RBDLERNL L, DL LBHDOGHHE
ZHo TIIBEREREOREICZ o 1258, &5
HEOKRFVPULEE 55, e DOERIEREEREIC
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Clinical pharmacology and efficacy of tazobactam/piperacillin
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We studied a newly developed j3-lactamase inhibitor combined with penicillin, tazobactam/
piperacillin (TAZ/PIPC), and obtained the following results.

1) Clinical pharmacological studies of TAZ/PIPC were conducted in 3 aged patients with
renal dysfunction. The drug was injected intravenously at a dose of 0.5 g/2.0 g by drip infusion
for 60 minutes, and serum and urine levels of tazobactam (TAZ) and piperacillin (PIPC) were
determined by high-performance liquid chromatography (HPLC). The peak serum levels of TAZ
and PIPC did not differ greatly among 3 patients. Ty,2,3 of PIPC was 1.59 hour in a patient with
moderate renal dysfunction (Cer=43.1 ml/min), 3.62 hour in a patient with moderate renal
dysfunction (Ccr=33.6 ml/min) and 5.36 hour in a patient with severe renal dysfunction
(Cer=12.5 ml/min), and that of TAZ was 1.54 hour, 3.70 hour, 5.18 hour, respectively. Thus, in
the patient with severe renal dysfunction, the serum concentration decreased more slowly than in
those with moderate renal dysfunction. The urinary elimination rate of PIPC was 60.3%, 45.1%,
30.3%, and that of TAZ was 81.2%, 68.4% and 47.7%, respectively, indicating the renal function-
related decrease in the elimination rate.

2) TAZ/PIPC was used to treat 14 patients with respiratory tract infections. Clinical
response was good in 13 patients and poor in 1. Laboratory tests revealed change to a positive
direct Coombs' test in 1 case and decline of WBC in 1. However, these findings were slight, and no
adverse reaction caused by the drug was observed.



