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NULEDEETH - 72,
2. RHERBE  BEREXRBEIBICE VT, &K 1g/lg * SiEHEL-Bonb B LU
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BapRir ki L o BEE N2 777 LB 1508 (meth-
icillin - sensitive Staphylococcus aureus (MSSA) 30
¥k, MRSA 30%k, Enterococcus faecalis 30%¥k, Strepto-
coccus pyogenes 30¥k, Streptococcus pneumoniae 30
), BXU 77 LE 3308k (Escherichia coli 30
¥k, Klebsiella pneumoniae 30¥k, Enterobacter cloacae
308k, Citrobacter freundii 30%k, Pseudomonas aer-
uginosa 30kk, Proteus mirabilis 308k, Proteus vul-
garis 30¥k, Acinetobacter calcocceticus 30%k, Haemo-
philus influenzae 30%k, Morganella morganii 30%k,
Branhamella catarrhalis 30¥k) DiH480%% AT,
PAPM £ & U 7 ##) (imipenem (IPM), ceftizox-
ime (CZX), latamoxef (LMOX), ceftazidime
(CAZ), cefuzonam (CZON), piperacillin (PIPC),
cefaclor (CCL)) &/ \#HMLEE (MIC) ®#lE
L, hEmat L7z, MIC @l iz MIC2000 ( 574 +7
v 74) AW I 70743y FREZRAL, ¥
MR EIZI0°CFU/mlE e b & ) AL 12, &8, &
BRI BREZELRAENDEREREREICEL 3
MIC [ERIEH & DRI 3B TR IF % HEHEHREH
LN T3,

2) EBRAE

BRER #4512 BERR 15 FE480BR IS X9 2 A& B L U1t
TRBOTEEEDORE % MICE, MIC,H & U
MIC,,fi& T Table 1ic/RL 72,

77 LM T2, MSSA 2 X3 5 A& #K|o» MIC 15
13=0.025~0.054g/ml, MIC,f#(30.054g/mlTH Y,
IPM I D420, ZOMDOTXTHEARLD 2
~8EEN T\, MRSAIZ Xt § 2 MIC & i3
0.05~25ug/ml L WBJL < 45 L T 72 A%, MIC,fE i
0.39:g/mlT, IPM  HICHRLENTZHETH > 72,
E. faecalis 1= %3 2 MIC 1 130.39~3.13xg/ml,
MIC,,f#i31.56ug/ml T, IPM L RI%E T, i+ 7 = A
i L BN EEZ R L 72, S. pyogenes 11T L
T i3 MIC &, MICyfE & £ =0.0254g/ml T & 9,
IPM, CZX, CZON ¢ it s b BN T w2, S
prneumoniae 1= 343 5 MIC 3,13 <0.025~0.05g/ml,
MIC,, i3 <0.0254g/ml T, IPM & 1%, fho3EH) &
N2~6FENT, LNk 7 LBHRIC
4 54K MIC i3 IPM & Ii3iIZEETH ), o6
Al T 5 E L BNTHETH - 72,

7o LBEME TIE, E coliiz X3 5 MICHIZ
0.05~0.39ug/ml, MIC,,fE#%0.20ug/ml T, CZX &£
18955 Lo, o3l L1313 FE % T, PIPC & CCL
EnLmspIIcBEATW, K. preumoniae 123 L T
13 MIC 3550.05~0.20ug/ml, MICy,f(20.10ug/ml

T, CZX &) 1 BH - Twizhs, o3EH » ikt 2
LEIZEHZNZENTEDY, IPM L0 L 1 EENLRK
BTH o 12, E. cloacae iz 3 L T i3 MIC 1, »¢
0.10~0.78ug/ml, MIC,of#i10.78ug/ml T, IPM L
1B > Tl L VBN T2, C. freundsi
o3t L Cix MIC . £%0.10~1.56ug/ml, MIC,,f #*
0.78ug/mlT, IPM IR LBENHETH - 12,
P. aeruginosa 2 N3 2 HE 125 {, MICH it
6.25~>100ug/ml, MICs,f#ix254g/ml&, IPM 5 &
WCAZ &N 1~ 484> T\wiz, P. mirabilis \I234L
Tix MIC 4%0.20~1.56ug/ml, MIC,fEix1.56ug/
ml T, IPM 8 & 0 CCL & RIBRTH - 722, 4l 5 FHlic
WL 2~58%bBETH -7z, P vulgaris I3 LT
i3 MIC #4%0.20~12.5ug/ml, MIC,of&/%6.25ug/ml
THN,CZX, LMOX BL U CAZ 245 L nn, IPM
L E% T, CZON, PIPCB L UCCL L NERTW
72. A. anitratus 123 L Tix MIC 384%0.10~1.56ug/
ml, MICfEA%0.39xg/ml T, IPM & 1%, fbnFK#H &
N 4~T7THENTN, H influenzae i= 5+ 3 MIC
18120.20~1.56g/ml, MICqfli30.78ug/mlThY,
Z 0fEix IPM, PIPC 3 X trCCL & N EN T 275,
FOMOEHZIZH > Tz, M. morganii iIZ3FL T
13 MIC 34%0.39~ >100ug/ml & WRJE { S35 L T ik
A%, MICofiEi21.56ug/ml T, LMOX i2i3 3E45% b
N9, CAZ 8 L 1°CZON : FE%E T, XA L ) EN
THETH 72, B catarrhalis [T & NI
MIC 3, MIC,of#ti= <0.0254g/mlTH N, LMOX &
YA THRLENAT 2, BEnk iz, 77 2BH%H
I8 AN E i3 8L T, Proteus BIZXL T
B E 37 = 28X N0, P aeruginosa i
ML TIZTIPM L DAL RIZH > Tz, L L, £D
foon 77 ntEEICT L T2 IPM L RIS H 5%
NUEOBRETH - 72,
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Fig. 1. Sputum and serum levels of panipenem
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Bed 5 iz SR IFIR 2 RLE B E32E (BHE194,
THI13E) 2XRE LT, AHOEMMELRETL 72,
EFINORRIL, Mik1s56), MICEE 48, BHEREX
RO, UTAMAMAEIR 3B, [RBEIRE 1L
Bl, >4 277 X=Mik 3B TH -1, BEFEIL]
[10.25¢/0.25g 7 51.0g/1.0g % 1 H 1 ~ 2 [l &5iE%
EL, 58I 4 ~208 0, %5 8133.0g/3.0g
~19.5g/19.5g T - 72,

2. MR EYE

BEPRED R E I3 AR 5B 1% 0 BALEIE KRR, %K
WMERZE, Hmike, CRP, #Kit, &g, WHXE
YEDREMAEESZICL T, BAWICEY
(Excellent), &%h (Good), %A% (Fair), &
(Poor) o 4 ExBgIc THISEL 72,

3. ERAREGE

2B NERRB A& % Table 2ic5RL 72, 2D b, 3
B (B9, 15, 32) ixo4 377 XML TH -7
128, FROBERISBITHEREEE Lz, KM
BRIRSNRHE % Table 3icR L 72, 3260, %) 6 5,
HIISB, RRoE%h 45, M 4 5, HETEE 3BT
Y, BREREH R E R RE 2 298 R AR L 13215 T,
HEEIIT2.4% Th - 720 IRBIEMEE R CTAHD &,
W% Tl 156 13% pe A %h LI (86.7%), MifLigsE T

12460 36, BEREIRTIZ6PIF 40, FFA
MREAEZRTII 3BT 18, BEFLAMEER
L7z, &1L 4B (FEBI7, 8, 10, 16) iIcA LN
2. REB T ITBHMREIRICH AL B0 2ER, &
BIL0ILEMEIFRA L % 4 ) U ABRAREZLNEA
HREBES T, WINLBEKER, RERMR, WHX
MATRICE L A LT, P. aeruginosa K8 & %
ZONTEBITH B, fEB 8 I3MH%BI, fEFI1613HFRE
B GIRIE % &BF L 7281 T, BABEIZVITNLAHET
bHotzh, BRIKIER, REFMR, WEBXHAFRICHE
R NoY (RAL I PWATAL SV 2 D B A

M EB9% R % Table 4icRL 72, BEABFRIET
72148 » 5 b, H. influenzae »* 3 B, K.
pneumoniae, S. pneumoniae HF N F N 1 Pliz 58X
n, WINLLBIRE I N2, P aeruginosa i3 8 Bl
SHRES NIz, 1BINIREI N, 2BIIZEEDEL L
@Boonizbon, 5ENITETH - 72, S. aureus H*
SEIN1BITRETRFED LN, 72
Achromobacter xylosoxidans, E. cloacae %N Fh 1
BIGBEI NIz, WTNLARETH -7, BEMIIT
FH168kD 5 b THRHDTER L, HEEIZ43 8% TH - 72,
%8B, ARRSHEHICHBAL 2B IZEFILLD Sta-
phylococcus epidermidis, fE B 13 @ E. faecalis,
Flavobacterium meningosepticum, FEFI14 Xanth-
omonas maltophilia, fEH|217 Enterococcus spp., i
#1267 E. cloacae TH - 72,

. =IfEA

Table 200EWHD % 7 112, KEFOBERSB LU
PRARRAEMERE 2R 72, BIWWERIZ 1 Blic Sikseait
NEFHBRE TRDED SN2, FBRREERE &
L T, GOT & GPT, 5\ 3 GPT B L HA56 )
(18.8%), WEEERIMZH 76 (21.9%), FRMERHE-~
70 KT, /MRS, amylase PR FNZE
1 (3.1%) icAa sz, TNSLDEREEIZVTH
L—@BUr OBETHY, EBLERE XL 2EH
X% hotz, 7272 LERI2BIZ ARAII 58T & ) i &Ek
EBAT48/ur & BEE R L, 5 1BRI%IC 131458/ e
R 2D EAD A LN, HEPIEBEEIZ LN
72NN, HEERELIIFR L T500/wr 2 T,
TUNLX—HEBICLZ2HELMKL - BRELTH B
bz,

Iv. # =
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b, RIEEERSIC L) SRERE, M KRS~
BATII R T, me =i PAPM »# 1 854, BP
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Table 1. Comparative activities of panipenem/betamipron against clinical isolates(1)

(o of ool Drug MIC Range MICs MICx
Methicillin-sensitive panipenem <0.025~ 0.05 <0.025 0.05
Staphylococcus aureus imipenem =0.025~ 0.05 =0.025 =0.025

(30) ceftizoxime 0.78 ~ 50 3.13 6.25
latamoxef 1.56 ~ 125 6.25 6.25
ceftazidime 313 ~ 125 6.25 12.5
cefuzonam 039 ~ 0.78 0.39 0.39
piperacillin 039 — 50 3.13 6.25
cefaclor 0.78 ~ 125 1.56 313
Methicillin-resistant panipenem 005 ~ 25 0.10 0.39
Staphylococcus aureus imipenem =0.025~ 50 0.05 0.39
(30) ceftizoxime 3.13 ~ 100 100 100
latamoxef 6.25 ~ 100 25 50
ceftazidime 6.25 ~ 100 25 50
cefuzonam 0.39 ~ 100 1.56 313
piperacillin 156 ~ 100 50 100
cefaclor 6.25 ~ 100 25 100
Enterococcus faecalis panipenem 0.39 ~ 3.13 0.78 1.56
(30) imipenem 0.39 ~ 1.56 0.78 1.56
ceftizoxime 0.10 ~ 100 6.25 100
latamoxef 100 ~ 100 100 100
ceftazidime 1.56 ~ 100 100 100
cefuzonam 0.05 ~ 100 6.25 100
piperacillin 0.78 ~ 6.25 1.56 3.13
cefaclor 125 ~ 100 50 100
Streptococcus pyogenes panipenem £0.025~ =0.025 <0.025 <0.025
(30) imipenem <0.025~ =0.025 =0.025 <0.025
ceftizoxime =0.025~ =0.025 =0.025 <0.025
latamoxef 0.78 ~ 1.56 1.56 1.56
ceftazidime 0.10 ~ 0.20 0.10 0.10
cefuzonam <0.025~ =0.025 <0.025 <0.025
piperacilin 0.05 ~ 0.10 0.05 0.05
cefaclor 0.10 ~ 0.20 0.10 0.20
Streptococcus pneumoniae panipenem <0.025~ 0.05 =0.025 <0.025
30 imipenem <0.025~ 0.10 <0.025 <0.025
ceftizoxime =0.025~ 6.25 0.05 0.20
latamoxef 0.20 ~ 6.25 0.39 0.78
ceftazidime 0.10 ~ 6.25 0.20 1.56
cefuzonam <0.025~ 0.39 <0.025 0.10
piperacillin <0.025~ 1.56 =0.025 0.20
cefaclor 0.20 ~ 50 0.39 0.78
Escherichia coli panipenem 0.05 ~ 0.39 0.10 0.20
(30) imipenem 0.05 ~ 0.39 0.10 0.20
ceftizoxime 0.05 ~ 0.20 0.05 0.10
latamoxef 0.05 ~ 0.20 0.10 0.20
ceftazidime 0.05 ~ 0.20 0.10 0.20
cefuzonam 0.05 ~ 0.39 0.05 0.20
piperacillin 0.78 ~>100 1.56 >100
cefaclor 0.39 ~ 6.25 1.56 3.13
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Table 1. Comparative activities of panipenem/betamipron against clinical isolates(2)
(noc.)gairs]:)slr;es) Drug MIC Range MICso MICso
Klebstella pneumoniae panipenem 0.05~ 0.20 0.10 0.10
(30) imipenem 0.05~ 0.39 0.10 0.20
ceftizoxime 0.05~ 0.05 0.05 0.05
latamoxef 0.05~ 0.20 0.10 0.10
ceftazidime 0.05~ 0.20 0.10 0.10
cefuzonam 0.05~ 0.10 0.05 0.10
piperacillin 156~ 125 3.13 6.25
cefaclor 0.39~ 1.56 0.39 0.78
Enterobacter cloacae panipenem 0.10~ 0.78 0.20 0.78
(30) imipenem 0.10~ 0.78 0.20 0.39
ceftizoxime 0.05~ 100 0.20 100
latamoxef 0.05~ 50 0.10 6.25
ceftazidime 0.10~ 100 0.20 100
cefuzonam 0.05~ 100 0.20 50
piperacillin 0.39~>100 1.56 >100
cefaclor 0.10~>100 25 100
Citrobacter freundii panipenem 0.10~ 1.56 0.20 0.78
(30) imipenem 0.10~ 1.56 0.39 0.78
ceftizoxime 0.05~>100 3.13 100
latamoxef 0.05~ 25 1.56 25
ceftazidime 0.10~>100 25 >100
cefuzonam 0.05~ 50 1.56 25
piperacillin 1.56~>100 6.25 >100
cefaclor 0.78~>100 50 >100
Pseudomonas aeruginosa panipenem 6.25~>100 12.5 25
(30) imipenem 0.78~ 25 0.78 1.56
ceftizoxime 1.56~>100 50 >100
latamoxef 3.13~>100 12.5 100
ceftazidime 0.39~>100 1.56 12.5
cefuzonam 1.56~>100 25 >100
piperacillin 0.39~>100 6.25 50
cefaclor 100 ~>100 >100 >100
Proteus mirabilis panipenem 0.20~ 1.56 0.78 1.56
(30 imipenem 0.20~ 3.13 1.56 1.56
ceftizoxime 0.05~ 0.05 0.05 0.05
latamoxef 0.05~ 0.20 0.10 0.20
ceftazidime 0.05~ 0.05 0.05 0.05
cefuzonam 0.05~ 0.10 0.05 0.05
piperacillin 0.05~ 0.39 0.20 0.39
cefaclor 0.39~ 1.56 0.78 1.56
Protens vulgaris panipenem 0.20~ 125 3.13 6.25
(30) imipenem 0.20~ 25 3.13 6.25
ceftizoxime 0.05~ 3.13 0.78 1.56
latamoxef 0.10~ 0.78 0.78 0.78
ceftazidime 0.05~ 3.13 0.78 1.56
cefuzonam 0.05~ 50 6.25 12.5
piperacillin 0.20~>100 >100 >100
cefaclor 50 ~>100 >100 >100
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Table 1. Comparative activities of panipenem/betamipron against clinical isolates(3)
Organism Drug MIC Range MICso MICso
(no. of isolates)

Acinetobacter calcoaceticus panipenem 0.10 ~ 1.56 0.20 0.39
(30) imipenem 0.10 ~ 0.78 0.20 0.39
ceftizoxime 0.05 ~ 125 3.13 6.25

latamoxef 0.10 ~ 100 25 50
ceftazidime 0.10 ~ 6.25 313 6.25

cefuzonam 005 ~ 50 12.5 25

piperacillin 0.10 ~ 50 12.5 25

cefaclor 0.78 ~ 100 25 50
Haemophilus influenzae panipenem 020 ~ 1.56 0.39 0.78
(30) imipenem 0.39 ~ 1.56 0.78 1.58
ceftizoxime =0.025~ 0.05 =0.025 =0.025
latamoxef <0.025~ 0.10 <0.025 <0.025
ceftazidime <0.025~ 0.39 0.10 0.20
cefuzonam <0.025~= 0.025 <0.025 <0.025

piperacillin <0.025~ 100 <0.025 25
cefaclor 156 ~ 6.25 1.56 313
Morganella morganii panipenem 039 ~>100 1.56 1.56
(30) imipenem 0.78 ~>100 1.56 3.13
ceftizoxime 0.05 ~>100 0.78 6.25
latamoxef 0.05 ~>100 0.10 0.20
ceftazidime 0.05 ~>100 0.10 1.56
cefuzonam 0.05 ~>100 0.05 1.56

piperacillin 0.20 ~>100 0.78 >100

cefaclor 25 ~>100 100 >100
Branhamella catarrhalis panipenem <0.025~ =0.025 =0.025 <0.025
(30) imipenem <0.025~ 0.05 <0.025 0.05
ceftizoxime <0.025~ 0.78 0.10 0.20
latamoxef <0.025~ =0.025 =0.025 <0.025
ceftazidime =<0.025~ 0.20 0.05 0.10
cefuzonam <0.025~ 3.13 0.39 0.78
piperacillin <0.025~ 0.39 0.20 0.39
cefaclor 020 ~ 25 0.78 1.56
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B AR S, KIS L T TENZHIETEN
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pneumoniae, S. pneumoniae B £ U° S. aureus \ZxtL
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D, AROWENH» 6 FRENS L5 iz, REHRI
I TH - 72,

BER L L Tk 1 Blice g aanmke TR EH LN
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Table 3. Clinical efficacy with panipenem/betamipron
.. . . . Not .

Clinical diagnosis No. of cases Excellent Good Fair Poor evaluated Efficacy rate
Pneumonia 15 4 9 2 13/15(86.7%)
Lung abscess 4 2 1 1 3/4 (75.0%)
Chronic bronchitis 6 4 2 4/6 (66.7%)
Diffuse panbronchiolitis 3 1 1 1 1/3 (33.3%)
Bronchiectasis 1 1 0/1 ( 0%)
Mycoplasml pneumonia 3 3

Total 32 6 15 4 4 3 21/29(72.4%)
bz,
Table 4. Bacteriological efficacy with panipenem/betamipron % &

No. of | Eradi- Dec- Pe-

Isolates strains | cated reased rsisted Changed
Haemophilus 3 3
influenzae *
Psendamomgs 8 1 9 5
aeruginosa
Klebsiella 1 1
prneumoniae
Streptococcus
. 1 1
preumoniae
Staphylococcus 1 1
aureus
Achromobacter
A 1 1
xylosoxidans
Enterobacter
o 1 1
cloacae
Total 16 6 2 7 1

Eradication rate 7/16 (43.87,)

IFEEERIE %5°21.9%, RMERE - ~E 7ok KT,
M/ MR, amylase FA A K 23.1%12 4 61, FF
HERE L IFRERE S0 S W AR A L N2, LA
L, BEEHXERZERLR2LDIILL, FElOKELH
AN - (AN

bR~ {, PAPM/BP 377 2bptEB L U
77 LEEORIECEREICN L TENHEEEL A
THEATHY, TeHELE, WPRIBFRYLE NIEHE
KB TBHTHERAENE N EN BRI TH L LB
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LABORATORY AND CLINICAL EVALUATION OF PANIPENEM/BETAMIPRON
FOR RESPIRATORY TRACT INFECTION

Haruko Matsuda’, Yoshitsugu Miyazaki", Yuko Yoshitomi?, Koutaro
Mitsutake?, Yasuhito Higashiyama®, Shigefumi Maesaki", Hiroshi
Yamada”, Akira Yasuoka®, Hidenori Sugiyama", Hiroyuki Hori",

Kazuo Sasayama', Hironobu Koga', Shigeru Kohno?, Kohei Hara",
Chikako Mochida?, Kazuyuki Sugawara?, Mitsuo Kaku?, Keizou
Kudo®, Hidemi Tomonaga®, Kazuhito Hiratani®, Mikio Oka®, Kouichi
Watanabe®, Takakazu Kiya®, Kiyo Fujita®, Kouta Kohno?,
and Masao Nakatomi®

YSecond Department of Internal Medicine, Nagasaki University
School of Medicine
7-1 Sakamoto-cho, Nagasaki 852, Japan

2Department of Clinical Laboratory, Nagasaki University Hospital

¥Co-studies Hospital of Second Department of Internal Medicine,
Nagasaki University School of Medicine

The new developed carbapenem antibiotics panipenem/betamipron (PAPM/BP), was evaluated
in vitro and in vivo. The results were as follows :

1) Antimicrobial activity : Minimal inhibitory concentrations (MICs) against 480 clinical isolates
of 15 different species were determined and compared with the other 7 kinds of drugs, imipenem
(IPM), ceftizoxime (CZX), latamoxef (LMOX), ceftazidime (CAZ), cefuzonam (CZON), piper-
acillin (PIPC), cefaclor (CCL). PAPM/BP showed excellent antimicrobial activity against Gram-
positive and negative bacteria including methicillin-resistant Staphylococcus aureus. The MICs of
PAPM/BP were almost the same as that of IPM except against Pseudomonas aeruginosa.

2) PAPM concentrations in serum and sputum : A patient with chronic bronchitis was given lg/
1g of PAPM/BP intravenously and its concentrations in serum and sputum were measured at
intervals using HPLC. A peak concentration in serum was observed immediately after the infusion,
and achieved 160 xg/ml. Whereas, a peak sputum level of 8.40ug/ml was observed 2~3 hours
after the infusion. This suggests that PAPM has rapid and good penetration into the lung.

3) Clinical efficacy and adverse reaction : Thirty-two patients with respiratory tract infections
were treated with PAPM/BP. An overall efficacy rate was 72.4% (excellentin 6 cases, goodin 15,
fair in 4, poor in 4, and not evaluable in 3). Burning sensation and diarrhea were observed in 1
case as the adverse reaction. As the laboratory abnormal findings, elevation of GOT and/or GPT in
6 cases, elevation of serum amylase in 1, eosinophilia in 7, and decrease of platelet in 1 were
observed. All of these were mild and improved rapidly after completion of PAPM/BP, indicating that
PAPM/BP is a quite safety agent.



