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Table 1. Patient profiles
- Secondary infection with 0
Item Pneumoniae chronic respiratiry disease TotalC] %0

Gend male 36 5 4101 66.10

ender female 19 2 210 33.90

19-64 22 1 230 37.10

Agel years[ 65-74 16 1 170 27.40

75-92 17 5 2201 35.50

mild 12 1 130 21.00

Severity moderate 38 6 440 71.00

serious 5 0 50 8.10

Dailv dosel] a0 2 6 0 60 9.70

ally doseg 4 49 7 560 90.300

35 5 1 600 9.700

Duration of 6-8 25 3 280 45.200

administration 9-11 18 2 2001 32.30

O daysQl 12-14 5 1 60 9.70

15-17 2 0 20 3.20

Total %0 5501 88.70 70 11.30 6201 10000

Table 2. Clinical efficacy in pneumoniae and secondary infection with chronic respiratiry disease
Diagnosis No. of Clinical efficacy Efficacy
9 patients Good Poor 0 %0
Pneumoniae 54 53 1 98.1
Secondary infection with chornic respiratiry disease 7 7 100

Total 61 60 1 98.4
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Table 3. Clinical efficacy by isolated bacteria

Clinical efficacy ;
Isolated bacteria No.of =22 2 Eg'[;%cy

patients  Good Poor 0
S. aureus 4 4

S. pneumoniae 12 12 100

Monomicrobial infection ~ H. influenzae 18 18 100
P. aeruginosa 1 1

Subtotal 35 35 100
S. pneumoniae, H. influenzae 5 5
S. pneumoniae, K. oxytoca 1 1
S. pneumoniae, M. catarrhalis 1 1
i S. pneumoniae, S. aureus 5 5

2 species .
S. pneumoniae, S. marcescens 1 1
H. influenzae, K. pneumoniae 2 2
Polymicrobial P. aeruginosa, E. coli 1 1
infection P. multocida, S. marcescens 1 1
S. pneumoniae, H. influenzae, S. aureus 1 1
. S. pneumoniae, H. influenzae, S. marcescens 1 1
3 species . .

S. pneumoniae, M. catarrhalis, S. aureus 2 2
H. influenzae, P. aeruginosa, S. aureus 1 1

Subtotal 22 22 100

Total 57 57 100

Table 4. Bacteriological efficacy by isolated bacteria

Bacteriological efficacy

No. of

Eradication”

Causative organisms . Decreased
isolates  eradicated or partially Replaced Unchanged 0 %0
eradicated
S. aureus 3 2 1
S. pneumoniae 12 10 2 100
Monomicrobial infection H. influenzae 16 11 4 1 938
P. aeruginosa 1 1
Subtotal 32 23 8 1 96.9
S. pneumoniae, H. influenzae 4 4
S. pneumoniae, K. oxytoca 1 1
S. pneumoniae, M. catarrhalis 1 1
2 S. pneumoniae, S. aureus 5 2 2 1
species  S. pneumoniae, S. marcescens 1 1
H. influenzae, K. pneumoniae 1 1
P. aeruginosa, E. coli 1 1
Polymicrobial P. multocida, S. marcescens 0
infection S. pneumoniae, H. influenzae, 1 1
S. aureus
S. pneumoniae, H. influenzae, 1 1
3 S. marcescens
species S, pneumoniae, M. catarrhalis, 2 2
S. aureus
H. influenzae, P. aeruginosa, 1 1
S. aureus
Subtotal 19 14 2 2 1 84.2
Total 51 37 2 10 2 92.2

U eradicated [0 replaced/no. of isolates

influenzae 0 24000 0000000000000
92.900 26/28000 95.80023/2400 0 0 O OO OO 94.60
070/74000000

30 MiIcCOOOOO
gooddddoooooooobbood S. pneu-
moniae 0 O O H. influenzae O MICO OO O OO Ta-
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Table 5. Bacteriological efficacy by isolated bacteria
. No. of Bacteriological efficacy o
Organisms . Eradication] %[

9 isolates Eradicated Persisted
S. aureus 12 11 1 91.7
S. pneumoniae 28 26 2 929
H. influenzae 24 23 1 95.8
K. pneumoniae 1 1 0 100
K. oxytoca 1 1 0 100
E. coli 1 1 0 100
P. aeruginosa 3 3 0 100
S. marcescens 1 1 0 100
P. multocida 0 0 0 —
M. catarrhalis 3 3 0 100

Total 74 70 4 94.6

Table 6. Bacteriological efficacy by PIPC susceptibility
MICO ug/mLO
Organisms Eradication[] %0
0 0.06 0.12 0.25 0.5 1 2
S. pneumoniae 7 5/5 2/2 1/1 1/1 1/2 5/5 22/2300 95.70
0 PISP, PRSP[ 03/30 0O4/40 0O2/20 010 0120 01,440  016/170 94.1010

H. influenzae 12/12 4/5 3/3 1/1

0 BLNARO

Ovio 0120 0330 0110

20/210 95.20
0 6/70 85.7C1J
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00 BLNARO O OO S. pneumoniae 0 PIPCO OO 0O
MICOOO00604ug/mLO00000000O0OOO
95.70022/2300 0O OO PISPOPRSPO PIPCO O OO
MICOOO0.0604ug/mL0 0 0 OOMIC2ug/mLO
PISP10000O0O0O0OOH. influenzae O PIPCO DO OO
MICDDD0.0GDO.S,ug/mLDIZI[IDDIZIDDDD[IIZI
95.2(11 20/2110 0 O O O BLNAR O 00 0.060 0.5ug/mL
oooooOMIC012ug/mLO 100000000
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Table 7. Comparative activity of PIPC and others against clinical isolates of S. pneumoniagl PSSP, PISP, PRSP[]

MICO pg/mLO
OrganismslJ No. of strainJ Drugs
Range MICso MICago MICao
PIPC 0 0.06-4 0.25 4 4
ABPC 0 0.06-8 0 0.06 2 4
SBT/ABPC [ 0.06-4 0 0.06 2 4
CEZ 0 0.06-16 0.25 2 8
CTM 0.12-16 0.5 4 8
S. pneumoniael] 280 CMmz 0.25-32 1 16 32
FMOX 0.12-16 0.25 4 8
CzoP 0 0.06-4 0.5 2 4
IPM 0 0.06-1 0 0.06 0.25 0.5
PCG 00 0.06-8 0.12 1 8
VCM 0.25-1 0.5 1 1
PIPC 0 0.06-0.12 0 0.06 0.12 0.12
ABPC 0 0.06- O 0.06 0 0.06 0 0.06 0 0.06
SBT/ABPC 0 0.06- O 0.06 0 0.06 0 0.06 0 0.06
CEZ 0 0.06-0.12 0.12 0.12 0.12
CTM 0.12-0.25 0.12 0.25 0.25
PSSPO 60 CMz 0.25-0.5 0.5 0.5 0.5
FMOX 0.12-0.25 0.12 0.25 0.25
CZOP 0 0.06-0.25 0 0.06 0.25 0.25
IPM 0 0.06- O 0.06 0 0.06 0 0.06 0 0.06
PCG 0 0.06- O 0.06 0 0.06 0 0.06 0 0.06
VCM 0.25-0.5 0.5 0.5 0.5
PIPC 0 0.06-4 0.25 2 2
ABPC 0 0.06-2 0.12 1 1
SBT/ABPC 0 0.06-2 0 0.06 1 1
CEZ 0.12-2 0.25 2 2
CT™M 0.12-4 0.5 2 4
PISPO 1700 CMzZ 0.5-16 1 8 8
FMOX 0.12-4 0.25 2 2
CzZOoP 0 0.06-2 1 1 1
IPM 0 0.06-0.25 0 0.06 0.12 0.25
PCG 0.12-1 0.12 1 1
VCM 0.5-1 1 1 1
PIPC 4-4 4 4 4
ABPC 2-8 4 4 8
SBT/ABPC 2-4 4 4 4
CEZ 4-16 8 16 16
CTM 8-16 8 8 16
PRSPO 50 CMz 16-32 32 32 32
FMOX 4-16 8 16 16
CZOP 2-4 4 4 4
IPM 0.25-1 05 0.5 1
PCG 2-8 8 8 8
VCM 0.5-1 0.5 1 1
dddddoooooooooooooobobooboo 0moooooooobooobooomooooooon
oodooooooooes4 oo oooos. aad
pneumoniaed H. influenzae DO OO 0O0OO0OOOOOO PISPOPRSPO O O BLNARO OO O OOPISPO 14

b oe29009.80 UDOUODOODODOOLOOOOOOO Ud11B3p00doPrRSP4UOODOOOOOBLNARSOO 7
gobooobooobobooesoubbuoobg 84200 ODO0O0O0Ooooos. pneumoniaed H. influenzae 0 0 O
00 92.20 OO 0O OS. pneumoniaed H. influenzae 0 O OO0OOPISPOPRSPOBLNAROODOOOOODOODOOO
gogbooobooobobuooboobobooboooboo goboogobooboooo

gogbooobooobobuooboobobooboooboo gbobooboobobooboobobooboooo
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Table 8. Comparative activity of PIPC and others against clinical isolates of H. influenzae

MICO pg/mLO
OrganismsU strainsJ Drugs
Range MICso MICso MICgo
H. influenzael 290 PIPC 0.06-8 0 0.06 0.25 0.25
ABPC 0.25-32 1 4 8
SBT/ABPC 0.25-8 0.5 4 4
CEZ 4-[ 128 64 0 128 0 128
CT™M 1-0 128 4 64 0 128
CMz 2-0 128 8 32 128
FMOX 0.5-64 16 32
CzoP 0.06-32 0.5 16 16
IPM 0.5-128 4 32 64
BLNARO 100 PIPC 0.06-0.5 0.12 0.25 0.25
ABPC 2-8 4 4 8
SBT/ABPC 1-8 4 4 4
CEZ 32-[J 128 [ 128 0 128 0 128
CT™M 16- 0 128 64 0 128 0 128
CMz 8- [0 128 32 128 0 128
FMOX 4-64 16 32 32
CzoP 0.5-32 16 16 16
IPM 1-128 16 64 64

00 0OS. pneumoniaed H. influenzae 00000000
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0000000o0ooooooooooooooooon
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Evaluation of efficacy and safety of piperacillin for pneumonia and secondary
infection with chronic respiratory disease

Shigeru Itabashi'®, Akira Watanabe™, Mitsuo Kaku®, Hiroaki Takeda®,
Katsunao Niitsuma®, Kazuhiro Ozawa®, Takashi Mouri’", Kazutoshi Gomi®,

Yoshiyuki Nakai*, Tatsuya Abe™", Reiko Ono™", Noboru Asou'”,

Hiroshi 1ga*", Mitsunobu Homma'", Hideki Ikeda™", Sumito Inoue”,
Hiroshi Saito"”, Tomei Tsukamoto™, Shunji Kaise™", Shinsaku Maeda™",

Shuzo Suzuki®®, Yoshihiro Kazuta®?”and Tatsuo Kawashima®"

"Department of Respiratory Medicine, Shiogama City Hospital, 7-1 Kouzu-machi, Shiogama, Miyagi, Japan

“Department of Respiratory Oncology and Molecular Medicine, Institute of Development,
Aging and Cancer, Tohoku University

*Department of Infection Control and Laboratory Diagnostics, Internal Medicine,
Tohoku University Graduate School of Medicine

“Department of Internal Medicine, Yamagata Saiseikai Hospital

*Department of Internal Medicine, Fukushima Prefectural Aizu General Hospital

fDepartment of Internal Medicine, National Hospital Organization, Hirosaki Hospital

"“Third Department of Internal Medicine, Iwate Medical University

¥Division of Respiratory Disease, Kitakami Saiseikai Hospital

*Department of Respiratory Medicine, Sendai Kosei Hospital

“Department of Respiratory Medicine, Tohoku Employees’ Pension Welfare Hospital

"Department of Internal Medicine, Furukawa Seiryo Hospital

“Division of Respiratory Disease, Miyagi Cardiovascular and Respiratory Center

BDepartment of Internal Medicine, Akita Kumiai General Hospital

“Department of Respiratory Medicine, Akita City Hospital

"qnternal Medicine, Pulmonary Division, Sanyudo Hospital

“Department of Internal Medicine, Yamagata Prefectural Shinjo Hospital

"Department of Internal Medicine, Yamagata Prefectural Nihonkai Hospital

Department of Internal Medicine, Yamagata Prefectural Central Hospital

“Department of Internal Medicine, Ohara General Hospital

“Division of Respiratory Disease, Jusendo General Hospital

2Second Department of Internal Medicine, Fukushima Medical University School of Medicine

Z2Department of Internal Medicine, Fukushima Red Cross Hospital

ZDepartment of Internal Medicine, Toho University School of Medicine, Sakura Hospital

Piperacilliid PIPC Ohas excellent antibacterial activities against Streptococcus pneumoniae, including
penicillin-resistant Streptococcus pneumoniaél PRSP and Haemophilus influenzae, including beta-lactamase-
negative, ampicillin-resistant Haemophilus influenzaé&l BLNARC To demonstrate this clinically, we evaluated
the clinical efficacy of PIPC on pneumonia and secondary infection with chronic respiratory disease in which S.
pneumoniae or H. influenzae was considered a prophlogistic bacteria.

We found that the clinical efficacy ratio was 98.40 in all patients, and disappearance of S. pneumoniae and
H. influenzae was 92.90 and 95.80 , sufficiently fulfilling the intended purpose. Bacteriological efficacy was
96.90 in monomicrobial infectiond S. pneumoniae: 1000 , H. influenzae: 93.80 O and 84.20 in polymicrobial
infection. Monomicrobial and polymicrobial infections became negative in 92.20 . When a patient was treated
based on infection with S. pneumoniae or H. influenzae, even in mixed infection, sufficient clinical effect was
obtained in those with or without mixed infection.

The minimum inhibitory concentratiofl MIC[bf PIPC for S. pneumoniae and H. influenzae isolated in this
study was as follows: for S. pneumoniae, the range of MIC was <0.06-4 ug/mL and MICs was 4 ug/mL; and for
H. influenzae, the range of MIC was<0.06-8 ug/mL and MICs was 0.25 pg/mL. The antibacterial activity
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against penicillin-intermediate S. pneumoniae 0 PISP] PRSP, and BLNAR was 4 ug/mL of MICs for PISPO
PRSP and 0.25 u g/mL of MIC for BLNAR.

PIPC is thus clinically effective against patients with pneumonia and with(J secondary infection in chronic
respiratory disease by S. pneumoniae including PISP and PRSP, and H. influenzae including BLNAR. S. pneu-
moniae and H. influenzae are highly probable prophlogistic bacteria of community-acquired pneumonia and
secondary infection in chronic respiratory disease. In view of this, PIPC should prove to be an appropriate anti-
bacterial drug for empiric therapy for patients with community-acquired pneumonia and secondary infection in
chronic respiratory disease.



