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Table 1. MIC ranges, MIC;, and MICy, of tazobactam/piperacillin, piperacillin and sulbactam/cefoperazone
against 20 strains each of eight different species

MIC (ug/ml)

Species Agent
range MIC;, MICy,

S . TAZ/PIPC 0.25~64 2 4
'[K?Srsf*] PIPC 0.25~>128 8 16
SBT/CPZ 1~32 2 4
S. aureus TAZ/PIPC 32~128 128 128
U\;I‘Res oo PIPC 64~ >128 >128 >128
SBT/CPZ 32~>128 128 >128

TAZ/PIPC =0.12 =0.12 =0.12

H. influenzae*** PIPC =0.12~8 =0.12 =0.12

SBT/CPZ =0.12 =0.12 =0.12
TAZ/PIPC 0.5~16 1 8
E. coli PIPC 0.5~>128 1 64
SBT/CPZ =0.12~8 =0.12 4
TAZ/PIPC 0.5~8 2 4
K. pneumoniae PIPC 1~16 8 16
SBT/CPZ =0.12~1 0.5 1
TAZ/PIPC =0.12~8 1 8
E. cloacae PIPC =0.12~64 2 16
SBT/CPZ =0.12~64 1 4
TAZ/PIPC 0.5~128 2 16
S. marcescens PIPC 0.5~ >128 2 16
SBT/CPZ 0.5~128 2 16
TAZ/PIPC 0.5~64 8 32
P. aeruginosa PIPC 0.5~128 8 64
SBT/CPZ 1~32 8 16

8T
G

* MSSA = methicillin susceptible Staphylococcus aureus
** MRSA = methicillin resistant Staphylococcus aureus
*** H. influenzae; 18 strains

TAZ/PIPC: tazobactam/piperacillin ~ PIPC: piperacillin

SBT/CPZ: sulbactam/cefoperazone
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Fig. 1. Concentration of tazobactam (@ )/piperacillin (A) Fig. 2. Concentration of tazobactam (@ )/piperacillin (A)
in serum after drip infusion of 2.5 g. in pulmonary after drip infusion of 2.5 g.
TAZ : tazobactam, PIPC : piperacillin TAZ : tazobactam, PIPC : piperacillin

Table 2. Serum and pulmonary concentrations of tazobactam/piperacillin after 30 minutes’ drip infusion of 2.5 g

Case  Age, Sex?, Sampling Serum concentration Pulmonary concentration Penetration rate
no.  Body weight time  TAZ (ug/ml) PIPC (ug/ml) rate (%)®  TAZ (ug/g) PIPC (uglg) rate %)®  TAZ (%) PIPC (%)

1 17yr,m, 52.2kg 30 min 14.3 48.3 22.8 10.6 234 31.2 74.1 48.4

2 40yr, f, 54.8kg 30 min 20.3 85.1 19.3 16.6 57.8 22.3 81.8 67.9

3 66 yr, m, 66.0 kg 30 min 17.5 66.8 20.8 10.4 38.7 21.2 59.4 57.9

4 30yr,m,66.4kg 35min 12.2 42.4 22.3 6.6 17.0 28.0 54.1 40.1

5 72yr,m, 60.0kg 35 min 17.4 74.0 19.0 9.8 25.4 27.8 56.3 34.3

6 66yr, m, 46.8kg 40 min 21.9 88.4 19.9 17.8 57.1 23.8 81.3 64.6

7 69yr,m, 53.0kg 40 min 13.8 714 16.2 10.7 34.8 23.5 71.5 48.7

8 65yr,m,59.0kg 60 min 19.2 69.7 21.6 3.4 14.3 19.2 17.7 20.5

9 69yr, m 43.0kg 105 min 91 34.2 21.0 4.7 18.3 204 51.6 53.5

*10 76 yr, m, 50.2 kg 120 min 8.3 24.2 25.5 6.2 10.7 36.7 74.7 442

11 65yr, m, 57.0kg 125 min 6.4 16.8 27.6 4.2 9.0 31.8 65.6 53.6

*12 76 yr, m, 50.2 kg 140 min 5.7 16.0 26.3 4.8 9.7 33.1 84.2 60.6

Avg. 13.8 53.1 21.9 8.8 26.4 26.6 64.9 49.5

D *. same case, 2 m: male, f: female, ¥ TAZ/(TAZ+PIPC)
TAZ: tazobactam, PIPC: piperacillin
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Table 3. Therapeutic effects of tazobactam/piperacillin on respiratory tract infection
Diagnosis Daily dose Clinical response®’ . .
Case Age, Sex" Underlying « duration - - - - - Clinical Adverse
no.  Body weight derlying Bacteriological MIC fever BSR CRP WBC effect effect
0. Body weig disease (Total dose) effect (ug/ml) (°C) (mm/h) (mg/d) (/mm¥)
1 75 yr., m bronchiectasis + 2.5 g x 3/day, good _
38.7 kg infection / — 14 days (102.5 g)
, Byt bronchiectasis 25g x 2fday, L 3853825 A0 good -
42.0 kg infection / — 12 days (60 g) NF 36.6 11 0.2 7,000
s Tym bronchiectasis + 2.5 x Biday, P, 8eruginosa () ! sz 78 B0 B0 good -
38.0 kg infection / — 14 days (102.5 g) NF 368 23 04 7.000
g Tlyrom bronchiectasis + 25¢g x 2/day, S prewmoniac, (=) 005 385 47 177 740 poor _
46.0 kg infection / — 8 days (40 g) NF 374 103 57 6.300
5 O4yr,m bronchiectasis -+ 25g x 2/day, 5. preumoniae (4) e 385 .56 2L 1700 excellent -
55.0 kg infection/cerebral infarction 10 days (50 g) NF 36.4 61 04 6,600
g Blur.f diffuse panbronch- 2.5g x day, H. influenzae (4) e 394 50139 9190 good -
51.0 kg iolitis / ~ 17 days (125 g) P. aeruginosa (+) 368 15 04 6600
7 72 yr., f acute pneumonia 2.5g x 2/day, H. influenzae(+), 8 (=) 0.39 38.8 63 17.4 8,500 excellent _WBCL
38.0 kg - 14 days (70 g) 85002800
—3800/mm?*
8 79 yr., f acute pneumonia 2.5g x 2/day, good _
51.0 kg - 18 days (90 g)
9 49 yr., m acute pneumonia 1.25 g x 2/day, good Eos. t
60.0 kg - 10 days (25 g) 0-9-7
10 75 yr., m acute pneumonia 2.5 g x 2/day, good _
80.0 kg cerebral infarction 14 days (70 g)
1 71 yr., f acute pneumonia 1.25 g x 2/day, good _
48.0 kg cerebral infarction 14 days (35 g)
. By.m acute pneumonia 258 x 3iday, N 37438 BE B0 good -
37.5kg old pulm. tbc.+ aspergilloma 21 days (152.5 g) NF 36.8 24 0.5 4,700
13 78 yr., m acute pneumonia 2.5 g x 2/day, fair Coombs'-test
40.0 kg old pulm. tbc. 15 days (72.5 g) -
73 yr., m pulmonary suppuration 2.5 g x 3/day, GOT - GPTt
14 69 5 k mc— 14 da s (105 ) ...................................................................................... (‘XCeuent 37ﬁ58a38
e pulm. tbe. Y 8 NF 3.6 NT 0.1 4,800 346946
15 68yr,m  pulmonary suppuration  2.5g x 2/day, N 82 85 B0 gir _
57.0 kg old pulm. tbc. 14 days (70 g) NF 38.0 78 6+ 10,100
U Sex: m=male, f=female, ? NT=not tested, NF =normal flora,  3(+)=f-lactamase producing strain, 3(— )= 3-lactamase non-producing strain
Table 4. Clinical efficacy of tazobactam/piperacillin on respiratory tract infections
i ) No. Clinical effect
Diagnosis §
Ol cases excellent good fair poor
Acute exacerbation of 6 1 1 i
chronic respiratory infection
Acute pneumonia without underlying 3 1 2
respiratory disease
Acute pneumonia with underlying 4 3 1
respiratory disease
Pulmonary suppuration 2 1 1
Total 15 3 9 2 1
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Table 5. Bacteriological effect of tazobactam/piperacillin
No. of Bacteriological effect
strains eliminated unchanged replaced
S. pneumoniae 3 3
H. influenzae 4 3 1
K. pneumoniae 1 1
P. aeruginosa 2 2
Total 10 9 0 1

One strain each of K. pneumoniae and P. aeruginosa was a $3-lactamase producing strain.

TAZ/PIPC 2.5 gx3/day

Therapy
394
Body
temperature
0
36 H
Organism P. aeruginosa
isolated (++)
Dyspnea
BSR (mm/h) 56 76
CRP (mg/dl) 8.3 43
WBC (/imm?) 10300 7200
Stab (%) 7.0 4.0
Seg. (%) 68.0 63.3

Fig. 3. Clinical course of case No. 1 (75 years old, male, 38.7 kg) with bronchiectasis+infection.

TAZ/PIPC : tazobactam/piperacillin
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72o WEFEN G S. preumoniaeH 73 B & 172 DM ERX AR B
BTREOMMII L, [ABEIIRED REG LD

Wr L CAKI1E2.5¢, 1H2E O MisETE %G L 72,
2HIRIZHEER L, K EIRDBA, S, pneumoniaeD il 5%
B LUK EREOERLLEIRONTER & H)
E L7

LEBI7]  72i% Z 38kg AMEMiZ%

Fig. 5ICABIDOBRRAEB 2R L7z FH3HEL10H 29
H»538CHRES, AR MWIEERATHIEL
RO MROBRERELYRA L% ESY, A %8
%% - AR L7z, JRILME, CRP, HILERE DML L
M X R B TR T B IR REOHIRE BT
SRR EZRT L WEIED S H influenzaeh 55 8 S

5 10
| ]

Therapy

TAZ/PIPC 2.5 gx2/day

39

Body
temperature
°O

Organism
isolated

S. pneumoniae

Dyspnea

Chest riles

(+H) ) -)

BSR (mm/h)
CRP (mg/d))
WBC (/mm’)
Stab (%)
Seg. (%)

96 112
21.1 8.7
14700 7900
7.0 4.5
77 71.2

86 61
1.0 0.4
6900 6600
5.6 4.7

62.1 73

Fig. 4. Clinical course of case No. 5 (64 years old, male, 55 kg) with bronchiectasis+infection.

TAZ/PIPC : tazobactam/piperacillin
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N7-75, AFI1E2.5g 1 H2E O s@EEEICL ) HE Fig. 6l ABIOBEEAZ /R L7, FR3ETA 288
L, FEBEKERRUMAONELEONIOES  HOH38CHEAIHBA L/ /-OBHALREZH L

X [z

EHE L7, &b, AMBKEA2, 800/mm®E T EIAEHREIREMEREEZE O L ITRILE,
L72A%, GHE#THRICIERLL 72, CRP, HIMIREK DL 258D 72, WEIED S H. influenzae
BEBIS] 794 7x 51kg BMEMI%K T EEL, SRR LZN L TARRIIE25g 1H20E
1 5 10 15
| 1 | |
Therapy TAZ/PIPC 2.5 gx2/day
Body
temperature
°C)
36
Chest X-P
Organism H. influenzae
isolated (+) ) =) -)

Cough

Chest rales

BSR (mm/h) 63 81 68 21

CRP (mg/dl) 17.4 10.4 2.4 0.1

WBC (/mm?) 8500 4500 4100 2800

Stab (%) 4.7 4.0 32 7.0

Seg. (%) 74.2 59.0 494 31.0

Fig. 5. Clinical course of case No. 7 (72 years old, female, 38 kg) with acute pneumonia.

TAZ/PIPC : tazobactam/piperacillin
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4) EER : ARIFRGS R D BIER B X UK
KA BEIC S 2 D BB IZ oW TR L7z, BIERER
1B b RSN h -7z Table 6 1ZEERIRE KR DI
BERLl, RS ICHENSH D L BN L EEMH

AEFI7 O AIMERIFD, EFIOOMEEEKIE %, JEFIL13
DY — L AT A MEHALEB L OIEF 14D GOT + GPT
FROZIBITH 57275, BHWLZVWTHOREHE
LG R THRIZIEFIL L7,
o. = =
TAZ/PIPCi3 B-lactamase [HER TdH 5 TAZ L L&
BR= ) OPIPCE Jiflittl 4D IFE TR A L /-

10 15
| |

TAZ/PIPC 2.5 gx2/day

1 5
I |
Therapy
39
38
Body
temperature
°C)
37
36
>
Chest X-P
Organism H. influenzae
isolated +) -)
Cough and
sputum
BSR (mm/h) 48 94
CRP (mg/dl) 20.1 10.3
WBC (/mm?) 21200 10400
Stab (%) 9.0 39
Seg. (%) 72.0 61.1

b
P
b
P

74 47
5.7 1.6
9300 5800
34

52.8

Fig. 6. Clinical course of case No. 8 (79 years old, female, 51 kg) with acute pneumonia.

TAZ/PIPC : tazobactam/piperacillin



TAZ/PIPCOFERER - FRIRAVIRET
VOL.42 S-2 341

FEHRETH DL, TAZZ D b DIIMO B-lactamase L ENBHY, BEFED B-lactamase [ EAI O CVA R SBT
PR & R0 SHE I S, SEMEATEA L KB L TOTAZOME A7 PR 7Y, HF IS
F % penicillinase (PCase) & cephalosporinase (CEPase) “inoculum effect” % 38 < BT 58 7 &AW 3 B AN G AL
I CHET LT TR L, whwbE=i it FEfEARVEFE 2 b5, —F, PIPCIIIL < ERIR
= LFElE B KRS 5 Blactamase ® b HET S BHESNTVEENRLXZ VY VAITH 5B lacta-

Table 6. Laboratory findings before and after administration of tazobactam/piperacillin

) Daily dose Laboratory findings 2 (before/after)
Cnase B‘\O%ei:f L xdwton RBC 1B Phis.  WBC Eo® GOT GPT AP  BUN  SCr
0. y weig (Totaldose)  (x10%mm®)  (g/d) (x104%mm®) (mmd @) QU (UDH AU  (mgd) (mgd)
[ Bwm o 25p¥hy B2 om0 o 10 B o TUB Mo s .
BTk lddays (102.59) 35 113 316 4200 40 12 50192 14 11
,  Toyrf 25gxdy 48 16198 HS0 L0 BLLLALE B 1.
42.0kg 12 days (60.0 g) 426 11.8 4.8 7000 44 20 24 159 17 0.8
,  Tyom 25gxdy W 108 e B 2 8.
380k l4days (10259 341 10.9 359 000 14 15 8 176 1 1.0
Mmoo 25gx Yy MM B3 16 Mo BB R M.
46.0kg 8 days (40.0 g) 404 12,5 49.6 6300 27 20 15 187 19 11
s Ohymo o 25gxvdy AL 18 Ed M e e R 0.
95.0 kg 10 days (50.0g) 402 134 26.1 6600 3.0 17 A 13 15 0.8
o 6lwf 25gx ¥y ST T ST e AT o SO Y 07 ..
SL0kg  17days (125.09) 408 12.3 36.6 6600 50 11 3 18 10 0.6
;o Tl 25gxdy M2 2T 182 WO M BN B .
38.0kg 14 days (70.0 g) 381 117 35.2 2800 40 2 2 14 12 0.7
8 yr., L. 25g x day 4B nr oo B3 2200 | N ? ....... a LMo 6 08 .
51.0 kg 18 days (90.0 g) 388 10.9 38.8 500 68 15 12 21 19 0.9
g Mwmo L5gxddy B9 6400 MW 0 AL BLAELELML
60.0 kg 10 days (25.0 g) 510 15.9 23.2 000 7.0 26 4 515 113 0.7
o wmo 25gxVhy M8 W08 g2 L Bw o BB LB 5.
80.0 kg 14 days (70.0 9) 305 9.8 15.0 2700 2.7 23 24 164 13 13
g Tt gk A0 1S 16 w08 %ML B E L
48.0kg 14 days 35.0 g) 392 11.3 27.7 3400 39 18 18 2 0.9
g Bummo 25gx¥dy M .6 W5 W T B WM Mo 08 .
3T5kg  2ldays (15259 399 12.6 214 4700 30 18 9 163 14 0.7
3 Bom 25gx by smo s wro e v e mons s
40.0kg 15 days (72.5 9) 318 9.4 456 6300 4.0 18 16 700 194 1.0
o Twm 2Eecdey B BT WA @0 0@ W el 07
69.5kg 14 days (105.09) 448 12.9 2.3 800 30 38 46 59" 132 0.7
5 Swom 25k vhy 4518 1 msw 05 e BB S s .
57.0 kg 14 days (70.0 g) 373 115 30.9 10100 0 19 23 176 1 0.7

D Sex: m=male, f=female, 2 NT=not tested, ¥ Eo.=eosinophils, ¥ *<KA-U
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In vitro antimicrobial activity, penetration rate into lung tissue,
and therapeutic efficacy of tazobactam/piperacillin in the treatment
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We studied the in wvitro antimicrobial activities and the penetration into lung tissue of
tazobactam/ piperacillin (TAZ/PIPC), a 4:1 mixture of piperacillin (PIPC) and tazobactam
(TAZ), a new potent inhibitor of 3-lactamase, for evaluation of the therapeutic efficacy of TAZ/
PIPC in the treatment of respiratory tract infections. The minimum inhibitory concentrations
(MICs) of TAZ/PIPC, PIPC alone and sulbactam/cefoperazone (SBT/CPZ) against a total of 158
strains consisting of eight different species including methicillin-susceptible Staphylococcus aureus
(MSSA), methicillin-resistant S. aureus (MRSA), Haemophilus influenzae, Escherichia coli, Klebsiel-
la pnewmoniae, Enterobacter cloacae, Serratia marcescens and Pseudomonas aeruginosa, were deter-
mined by the micro-broth dilution method using the Dynatech MIC 2000 system. As shown by
MICs, TAZ/PIPC was more active than PIPC and as active as SBT/CPZ against most of the species
tested. TAZ and PIPC penetrated into the lung tissue in a ratio of 1:3: the tissue-serum ratio of
TAZ was 65% and that of PIPC was 50%, 30~165 min after 30 min drip infusion of 2.5 g of
TAZ/PIPC. A daily dose of 2.5 g (2 cases), 5.0 g (8 cases) or 7.5 g (5 cases) of TAZ/PIPC was
given to a total of 15 patients for 8 to 21 days (mean: 13.9 days): seven with acute pneumonia,
two with lung abscess, five with secondary infection in association with bronchiectasis and one
with diffuse panbronchiolitis. The clinical effects were excellent in three, good in nine, fair in two
and poor in one (efficacy rate: 80.0%). Ten strains were identified as causative organisms: three
strains of Streptococcus pneumoniae, four strains of H. influenzae, two strains of P. aeruginosa, and
one strain of K. pneumoniae.
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All of them were eradicated by treatment with TAZ/PIPC. Eosinophilia, transient elevation of
transaminase, leukocytopenia and positive Coombs’ test were observed in one patient each. All of
these disappeared after the completion of therapy. From the above results, we conclude that TAZ/
PIPC is a useful antibiotic for parenteral use as a first choice agent in the treatment of respiratory

tract infections.



