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SBT/CPZ 0.39, 0. 78ug"ml'(“§) -7,

ARFH A DI 2 B G 2 1 6L 2 P - L s (Hili 22901, P2 1% 5 ?Lf o, Bt AR + 1
Peofl, REEREMTELR], AT EmE +r§“7{‘—‘2 9 , O AL E L9100, il fLBiE 14,
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M. (B) catarrhalis 1#%14 3-lactamase (51 T - 72, TAZ/PIPCOHL'G 12 &Y 1L influenzae,
M. (B.) catarrhalis, K. pnewmoniae, S. pneumoniaelE &M K 2 80 72 BRIKAIAIL, &%)
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#| 1 & U tazobactam (TAZ) , clavulanic acid (CVA),
sulbactam (SBT) ? 3-lactamase L EF & A 72, &4
" & B-lactamase [ EHI D HLA A IITAZ/PIPCL A4,
CVA/TIPC 1:15, SBT/CPZ L:1DEIHTIr-72,
/NS BRILERE (MIC) EEREWRAREIZL - T
R 7o MEEE ST 1 A 7 B (AT &6
B L, H influenzae® 5 &35 E LR ND 720 5% Fildes
enrichment (Difco, YL FF) & & 72, HHE A B0 H.
influenzaeld 5% FIMEZE 7 4 3 & (FAF) T— I
#% Buffered saline gelatin (BSG) T#J10°CFU/ ml {2 R
# M (B) catarrhalistZEZVET 1+ A 7 BT —K
K%, BSGIZER® LEIZINAH10° CFU/mIIZH
%Lto COREEFHWI U 7T vy —IITENE
23R, 37°C 18~ 20MFREFEMAEMICE HI%E L 72,
2. ?xﬁ-ﬁ%bil}h%ﬁ&
BHEBNFIE, Table 4178 & 9 (M 961, 1@1EX
B g2, WSO+ IR gL B, BRHERE + R 26,
PR E R LB, SO SRR g2, OV E ATEIL
SR B, BILRAE 1), BRIBPEIGFSHE + Bege1
f&UTa%Zao BFIL19914E6 A ~ 1992430 F THRILKX
FHEINEH B VIR AR TR RN AHI AR
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BoEsh21fENRE Lz, BE210F, %’%I*«F
15%, ihes, EHil323/%~91ik (11635 C
Ho7z,

PS5 EAMIE7~ 18 H CPI911.2H) TH - 720 %

B 8131755~ 75gTF19485gThH » 7o EIRDE
BEHEETIOCFU/mM EIZo# Sz A t?ﬂ &
L7z 58 S N7 H influenzae 65k, M
tarrhalis 28k, Streptococcus pneumoniae 3%k, Klebsiella

) ca-

pmeumoniae 1¥K, Enterobacter aerogenes 1%k, Pseudomo-
nas aeruginosa 1¥:T, M. (B) catarrhalis 1HRA
tamasel % & RO 72,
I. # £ S

1. M FAIRES

Table 112 H. influenzaelZ 2\ TOMEHHEFR %, MIC
S A #L B (MIC range) & #HRD50% 3 L U190 % LI b
DFH % MHIET A MICHH (MIC50, MICyo) THHDL
72. % B, BlactamaseHEH & OEFI T AEWHE
O g Tt L 72 PIPCHM TIIMIC range 3 0.1~
=25.ug/ml LD TIE L, MICs0, MICqo3E (2 &\ a5,
SHIZTAZEIMZ A 2 12X Y MIC range D#E /N &
MIC50, MICofEDRT A E 5N, AW D 3-lactamase
WY ATAZOMEMBESHEE IR S/, TIPCL
CVADHA AL L FEMAEMICIKT 2R L7ZAY, €O
FEREIZTAZ/PIPC L D 13857 » 72

—FCPZIE =) Y RERL D, BlactamaselmTE
H influenzael 2% L THRWVITE N2 AL THY, it
TSBT# ML THMICEOEEEI L TH%RLDOTH
=725 M. (B) catarrhalis! i H. influenzae & B 72 1)
PIPCOMICH & £ ) & < %2 <, 3.13.g/mlEL T Tatk
OHEF I L TWwiH TAZ(’ﬂJU N ER=01pug/

2 3-lac-

Table 1. Antibacterial activity of tazobactam/piperacillin and piperacillin against 3-lactamase positive clinical isolates
Organism MIC (pg/mi) [Inoculum size: 10° CFU/ml]
. Antibiotics
(no. of strains) range MICs, MICy,
Haemophilus influenzae PIPC 0.1~=225 12.5 =25
(B-lactamase positive) TAZ/PIPC =0.025~0.39 0.2 0.39
(50) TIPC 0.39~ =25 6.25 12.5
CVA/TIPC 0.2~1.56 0.39 0.78
Cpz =0.025~1.56 0.1 0.39
SBT/CPZ =0.025~0.78 0.1 0.39
Moraxella (Branhamella) PIPC 0.05~3.13 0.2 0.78
catarrhalis TAZ/PIPC =0.025~0.1 0.1 0.1
(actamiss positve) TIPC 0.1~12.5 3.13 6.25
CVA/TIPC =0.025~0.39 0.2 0.39
CPZ 0.05~3.13 0.78 1.56
SBT/CPZ 0.05~1.56 0.39 0.78

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

PIPC: piperacillin,
CPZ: cefoperazone,

TIPC: ticarcillin, CVA/TIPC: clavulanic acid/ticarcillin,
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ml & BIZEEZIEL % b CVA/TIPCH & U'SBT/
CPZT b FARIZMICE DR T AR & 1 % A%, TAZ/
PIPCOIGE N E DEERIFK S K& 0o 72,

2. BRIRBYREES

Table 2, 3IARERIZBIT L2 EHEDOIER L) EES
NIERETOTAZ/PIPCOMER A F LD D7
7, MEFRETIE, H influenzae, M. (B) catar-
rhalis, S. pnewmoniae CIIEEIIFH K LD 72, E. aero-
genes\ IR DAL % B 72705, P aeruginosald NETH -
72o BRR EORTIIIERT OFEEROWRITED 72
bOD, RROHMEFERLEDZ L VERbH -7,
Table 4, 5I3TAZ/PIPCOBERTOME® L b7
DTH 5, Mis3F - MILIRELH] - Bl &R+ e 11
TEMEZRD, FhIPE2ED D ELKTIET76.2%
(21617 16%5) OFEFFETH - 72, HERYEGNIL I
TR GGERGHE R BERE L 72 o B L OB RE X
R TP aeruginosaZ G D 2B TH > 72 P. aeruginosald
WHEOBA DT, F72, E aerogenes\T B D
VEBDTL ODEERMIITIERDLEIIFHEERD 5
N> 7z, KEMS- W P4 2 BB &R 1232
O Nmholz, BBRMEL, BEOIFEERY - 4
BRERIEINATED H 72, Wb TAZ/PIPCOE S

L ISR TR ER RO TH ) MEr L
WEEbL,

3. ARERMER) - A% - EAEGIOME

MFEBINo. 14 HMlige 714% (Fig. 1)

AFE2HBI & DRSS 20, 1HET L W IERE
B - MRERE - W27, ABYHIFEEOIE
HAREEE 2, BRARLLAYL -5 gL %
2720 IR L DS preumoniaen 5B S A7z RSN
BEHEFATEOM % T ED, A - AMEk - it -
CRPOEfE % 5B 72728, TAZ/PIPC% 2.5g 1 H2[@4%
SR, 53R %L D G - B0, [k
BOYE LD, ML THRIZIES prewmoniae
DHELE, BWHMXHEE EOUE‘EYBDT, KATES510
HZIZIZCRPOUELZBDO 7O Exh | L HEL 7.

@FEBINo. 10 M E + ki 2375 (Fig.

2)

BRI EP A ELWEDEBE T, WMEERKIIL ) HE
BARE LG 572, 3TCHDRI - HilkE* D, 5
FZTM. (B) catarrhalish 58 S 7z, TAZ/PIPC %
1@25g1 H2E 5 2 ftG L, 520 #I2M (B)
catarrhalisD{E 5, BRI E3H ZICCRPOREME{L &
RO 7z, MEBXHIE AR & 0 4RI BREFTRIEER D 4

Table 2. Clinical effect of tazobactam/piperacillin classified by clinical isolates
Clinical efficacy
Organism No. of cases - Efficacy rate* (%)
excellent good fair poor
S. pneumoniae 3 2 1 3/3
H. influenzae 6 1 1 5/6
M. (B.) catarrhalis 2 2 2/2
E. aerogenes 1 1 0/1
K. pneumoniae 1 1 11
P. aeruginosa 1 1 0/1
Total 14 4 7 2 1 11/14 (78.6)

* Efficacy rate: (excellent + good)/No. of cases

Table 3. Bacteriological effect of tazobactam/piperacillin

Bacteriological efficacy
Organism No. of cases Eradication rate (%)
eradicated decreased unchanged
S. pneumoniae 3 3 3/3
H. influenzae 6 6 6/6
M. (B.) catarrhalis 2 2 2/2
E. aerogenes 1 1 0/1
K. pneumoniae 1 1 11
P. aeruginosa 1 1 0/1
Total 14 12 1 1 12/14 (85.7)

* Eradication rate: eradicated/No. of cases
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Table 4-1. Clinical trial of tazobactam/piperacillin on patients with respiratory tract infection
Case | Age | BW Diagnosis Dose | Duration 32:: Isolated BT | ESR | CRP | WBC B;‘:;’C“f' Clnical e;‘i;
i —_— i i . o o . al ¢
no. | Sex | (kg) | underlying diseases | (g/day) | (day) @ organism (count) (°C) | (19 (') Effect Effect Remarks
M . . normal flora 394 | 12 4.1 | 4500
N Y 2 ;‘_JTO"E 125x2| 18 |45 ! Vloe pu | s | unknown | excellent | (<)
’ ronchial asthma normal flora 36.7 7 1.1 | 6200
;. 8
% middle lobe syndrome ) H. influenzae ~ (>10%) 36‘.8 3‘6 0.3 | 10800 , .
2 M —om 1.25x2 | 12 |30 } ! | | |\ |eradicated | fair (=)
’ normal flora 36.8 | 49 | 12.4 | 13600
. . H. influenzae 1073651 7 | 0.1 | 4800
3 6\? 66.5 —d—‘%@%— 15x2| 10 |27 i Lo | L |eradicated | good | ()
’ a normal flora 362 | 18 | 0. | 5200
3 neumonia not tested 37.1 | ND | 14.2%| 9300
4 \l 47.0 m 25x21 156 |75 [ i ! i | unknown | good (=)
: : normal flora 365 | 50 | 16| 4300
60 pneumonia not tested 36.4 | 23 0.6 | 13700
5 N 43.0|  cerebral infarction 25x%x2| 12 575 ! ‘ | | ! unknown | good (—)
’ post AVR normal flora 364 15 | 05| 5800
59 neumon normal flora 36.9 | 81 2.2 | 6600
6 °F 55.0 m 25x2| 1|70 } Clov e ]| unknown | good | ()
atoid arfhns normal flora 3%6 | ND | 31| 9700
6 old pulmonary normal flora 38.1 | 124 | 14.2 | 10900
7 " 56.0 | tuberculosis+infection | 2.5x2| 13 |60 | ! v 1 ! unknown | poor (=)
’ (=) normal flora 37.5 | 142* | 8.4 {10900
6 neumoni M.(B.) catarrhalis (>10%) | 37.5 | ND | 7.7%| 7700*
8 |y |55 ]pn C‘;c:r 25x2| 15 |75 | Lo Ly | b |eradicated| good | (=)
’ ung @ normal flora 36.6 | 63 | 10.9 | 8200
. — E. aerogenes  (2x10°)| 37.4 | 78 | 9.5 | 4500
9 7\(1) %%‘g@ 25x2| T %5 l Clou b e | b | decreased | fair | (=)
: ! E. aerogenes  (4x10%| 372 | ND | 54 | 4900
3 bronchial asthma M.(B.) catarrhalis (10%) | 37.1 | 25 | 2.1 | 6600
10 M 74.0 +infection 2.5x2 g 140 ! ! | | i |eradicated | good (=)
’ [ normal flora 370 | 6 | 02 6200
%0 CPE +infection H. influenzae (5% 10° | 37.8 | 40 | 20.7 | 10600
11 N 51.0 old myocardial 2.5x2 7 13 ! v ! ! | |eradicated | good (=)
’ infarction normal flora 36.4 | 27 0.2 | 5500
7 pulmonary fibrosis normal flora 37.0 | 41 | 10.1 | 7400
12 F 40.0 +infection 1.25%2 9 1225 i ! ! | ! unknown | good (=)
=) (=) 3.1 17 | 09 | 6700
pneumonia
—_— normal flora 376 | 54 | 114 | 8400
13 7& d‘g.bi“f rex“;l?t"my 25x2| 10 |475 ! Lol | b | ukeown | e | (o)
: jabetes MEs not tested 362 | 21 | 20| 5200
senile dementia
7 pneumonia S. prewmoniae (3x109 1 37.6 | 34 5.4 {11700
14 " Guillain-Barre 25x2 | 10 [475 ! i ! i | |eradicated | excellent | (—)
‘ syndrome (=) 362 | 78 | 04| 6700

COPD: chronic obstructive pulmonary disease

ND: not done

*: during administration

CPE: chronic pulmonary emphysema

AVR: aortic valve replacement
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B OIIHWER L 208 S S, MEXHEERE T
BIHPERAEAX 1S & B RORERE A 1% AT50 <, B 7z 7 R 23
EYSES X BT RIS HIE DS IHEECTH » 720 IEHEh LD
HERIDHMTE D > 72038CHEDIH - bt
WALIR A RO 72720, TAZ/PIPCOIRS-# BMG L 72,

Table 4-2. Clinical trial of tazobactam/piperacillin on patients with respiratory tract infection

Case | Age | BW Diagnosis Dose | Duration m] Isolated BT | ESR | CRP | WBC Bf:;:f Clinical e;iis
7 H // ; R M 0 0 3 " .
no. | Sex |(kg) | underlying diseases | (g/day) | (dav) @ organism (count) (°0) | (19 (/m’) Effect Effect Remarks
9 pulmonary suppuration K. pneumoniae (6x10°1 36.7 | 101 | 35.0 | 15000
15 N 66.0|  diabetes mellitus 25x2 | 12 |60 ! ! ! ! L |eradicated | excellent | (—)
’ angina pectoris (—) 36.2 | 52 0.4 | 7600
. - P.acruginosa (4x10°| 36.8 | 11 | 5.6 | 10300
16 6F1 56.0 —chromc(br;) nchits 2.5%2 9 |45 ! ! 1 ! | |unchanged | poor (-)
B P.aeruginosa  (5x107) | 36.7 | 14 | 1.6 | 7000
63 pulmonary fibrosis H. influenzae ~ (5x107) | 37.2 | 47 | 4.5 | 13600
17 P +Infection 25x2 | 11 |50 ! 1 ! 1 L |eradicated | good (—)
polymyositis normal flora 36.4 | 23 | 2.0 | 9700
54 bronchial asthma S. pneumoniac (Ix10% | 36.4 | 24 1.7 | 8500
18 M 64.5 +infection 1.25x2 70175 ! | 1 ! L |eradicated | good (=)
’ diabetes mellitus (—) 36.8 | 24 0.1 | 6000
o Amoni S. preumoniae (1x107) | 37.8 | 67 4.7 | 23600
19 F 48.5 pne( ) 4 2.5x2 8 (40 ! ! ! H L |eradicated | excellent | (—)
- normal flora 36.8 | 42 | 12| 4300
8l CPE +infection H. influenzae 2x10°)] 39.2 | 45 | 23.1 [10300
20 N 45.0 pulmonary heart 25x21 14 |70 | ! ! ! I |eradicated | excellent | (—)
’ disease normal flora 3711 20 | 3.1 | 6800
9 pneumonia H. influenzae @x10°37.3 | 60 | 8.4 [ 9100
21 P 34.0 hyperlipemia, 2.5x2| 15 |75 ! ! ! | I |eradicated | good (=)
hypertension normal flora 36.6 | 11* | 0* | 5600
CPE: chronic pulmonary emphysema
Table 5. Clinical efficacy of tazobactam/piperacillin
Clinical efficacy
Diagnosis No. of cases - Efficacy rate** (%)
excellent good fair poor
Pneumonia 9 3 5 1 8/9 (88.9)
Chronic bronchitis 2 1 1 1/2
Bronchial asthma + infection 2 2 2/2
CPE* +infection 2 1 1 2/2
Pulmonary fibrosis + infection 2 2 2/2
Middle lobe syndrome 1 1 0/1
Old pulmonary tubercurosis + infection 1 1 0/1
Diffuse panbronchiolitis 1 1 0/1
Pulmonary suppuration 1 1 11
Total 21 5 11 3 2 16/21 (76.2)

* CPE: Chronic pulmonary emphysema

** Efficacy rate: (excellent + good)/No. of cases
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Fig. I.

Clinical course of case no. 14 (71 years old, male) with pneumonia.
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Fig. 2.

Clinical course of case no. 10 (23 years old, male, 74 kg) with bronchial asthma + infection.
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Fig. 3.

Clinical course of case no. 7 (62 years old, male, 56 kg) with old pulmonary tuberculosis + infection.
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MR e Bo, EH0NIE20C, 1HI3EERE YR
JEGI TP, acruginosa IEHERETHE I N T 5, 5
L TENIBRIBTERIFS 2 + TR IE G DJE R CTnormal flora
THho72h%, FH, ANEREOLEY R -7, 2
DIEFDOWEIE D SIS I B S ko7, FO
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D EERAEIR S & BRI A Lo RO Tw 5,
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PIPCIZ A3 2 B VA R 12 & 2 SO 49 T
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WHR DD, 1 influenzae®D 15T, HikE L
725 DDORERIESBRLRH DT 5728 DN H -
72 ZOBTIIRBDREEASTEE 22 L bl
B FEIR 5 C 3-lactamase DH B L 72 DL, M (B)
catarrhalisf&Ge DM BB FHE 1GOOI TH - 7275, Wik
LEERMICOHN TH o7 2 LD LTAZE G DR R
WIRENTz, LEDS LD, 2lactamaserEEH % &
E, JEKRPIPCICEMN TH -7 HIZ —~EARTH
N, WP BRI GAE L0 T 2 EIE OIL K AR E S L B,
PIPCIZH &N & 8TV A P aeruginosal 33T, WL
¥IMLTEB Y, TAZ/PIPCOP. aeruginosalZ ¥+ 5
MEANDPLESIN T LN E)PEIEOSH L E AT
HAHN, KEETIXIHOATIIHLIPETH Y H
BALEOLENENH D EE b, UL, TS
IRGIED FEIW MY TH D H influenzae, M. (B.)
catarrhalis, S. pnewmoniae CIIAME A L BRI D

HETE DRSS,

BRIR L EHMBSEEIER 3580 H N o 7o BERR
b, BB - AFERERES IR SR 728, R
TAZ/PIPCOF A1 # L I Fe 4% TR I+ 38
THBHTAZ/PIPCL ORIV & Ebih s, DLk,
V&SR D H. influenzae, M. (B.) catarrhalis, S. pnewmo-
niae, K. pnewmoniae D J % 8, FEKEIIZL AT
HozZ L) IS DRI L ML RIS GeE 2
L THRAOH ML L L atErvRr s,
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Clinical and bacteriological evaluation of tazobactam/piperacillin
in respiratory infections

Kimihito Maeda, Kiyo Nishioka, Yasuo Tanno, Hisako Ogiwara, Isao Ohno
and Kunio Shirato
First Department of Internal Medicine, School of Medicine, Tohoku University
1-1 Seiryo-cho, Aoba-ku, Sendai 980, Japan

Masahiro Sakamoto
Department of Cardiovascular System Sendai Red-Cross Hospital

Effects of various antibiotics and various combinations of antibiotics with the addition of 3-
lactamase inhibitors against 50 strains of 3-lactamase-positive Haemophilus influenzae and 52
strains of 2-lactamase-positive Moraxella (Branhamella) catarrhalis were studied in vitro. The
antibiotics studied were piperacillin (PIPC). ticarcillin (TIPC) and cefoperazone (CPZ), and the
3-lactamase inhibitors added were tazobactam (TAZ), clavulanic acid (CVA) and sulbactam
(SBT).

Against H. influenzae, the MIC5 and MICy, values for PIPC were 12.5 and =225 pg/ml, for
tazobactam/piperacillin (TAZ/PIPC), 0.2 and 0.39 pg/ml, for TIPC, 6.25 and 12.5 xg/ml. for
clavulanic acid/ticarcillin (CVA/TIPC), 0.39 and 0.78 sg/ml, for CPZ, 0.1 and 0.39 pg/ml, and
for sulbactam/cefoperazone (SBT/CPZ) 0.1 and 0.39 g/ ml, respectively. Against M. (B.)
catarrhalis, the values for PIPC were 0.2 and 0.78 ng/ml, for TAZ/PIPC, 0.1 and 0.1 pg/ml, for
TIPC, 3.13 and 6.25 ng/ml, for CVA/TIPC, 0.2 and 0.39 pg/ml, for CPZ, 0.78 and 1.56 pg/ml,
and for SBT/CPZ, 0.39 and 0.78 ng/ml, respectively.

TAZ/PIPC was clinically studied by administration to 21 cases of respiratory infections.
(Among the 21 cases, nine were pneumonia, two chronic bronchitis, two pulmonary emphysema +
infections, one middle lobe syndrome, two bronchial asthma + infections, one diffuse panbron-
chiolitis, one pulmonary suppuration, two pulmonary fibrosis + infections and one obsolete
pulmonary tuberculosis + infection.)

TAZ/PIPC was administered at doses of 2.5 to 5.0 g/day. Clinical isolates of bacteria included
six strains of H. influenzae, two strains of M. (B.) catarrhalis, one strain of Klebsiella pnewmoniae,
three strains of Streptococcus pneumoniae, one strain of Enterobacter aerogenes, and one strain of
Psendomonas aeruginosa. Among them, one strain of M. (B) catarrhalis was a ;3-lactamase-positive
bacterium. All the strains of H. influenzae, M. (B.) catarrhalis, K. pneumoniae and S. pnewmoniae
were eradicated by the administration of TAZ/PIPC. Excellent clinical efficacy, good efficacy, fair
efficacy and poor efficacy were observed in five cases, eleven cases, three cases and two cases,
respectively. Thus, the efficacy ratio was 76.2%.

Neither subjective nor objective adverse reactions were observed in these cases.

On the basis of the above findings, TAZ/PIPC was indicated to be a useful drug in respiratory

infections.



