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1. BERMORES . SEEKRSMEHK 13 B, 206 HRicxt L THEKERREIC T ritipenem
(RIPM) OHiEHZRIEL, REWEL-F7 7 LREOREE TH 5 cefaclor (CCL), cefotiam
(CTM), cefixime (CFIX), cefteram (CFTM), amoxicillin (AMPC) &i#k L7z, RIPM &
o B -5 7 LREOREES #H & U methicillin—susceptible Staphylococcus aureus
(MSSA), Streptococcus pneumoiae, Enterococcus faecalis, Moraxella (Branhamella) catar-
rhalis, Escherichia coli, Enterobacter cloacae, Citrobacter freundii, Acinetobacter calcoa-
ceticus I=Xt L CENIHE %2R L7, Haemophilus influenzae iZ2WTid CTM &, Klebsiella
pneumoniae, Proteus mirabilis iIZ2 W T CCL &, Serratia marcescens 12 W T3 CFTM
CRAIEDOHENE SR L. L»L, methicillin—resistant Staphylococcus aureus (MRSA),
Pseudomonas aeruginosa \=X39 2B HIIAT2TH > 7,
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REDOFER 14 B 296 B : methicillin—susceptible
Staphylococcus aureus (MSSA) 22 #, methicillin—
resistant Staphylococcus aureus (MRSA) 21 ¥,
Streptococcus pneumoniae 25 ¥, Enterococcus fae-
calis 21 ¥k, Haemophilus influenzae 27 ¥k, Mora-
xella ( Branhamella ) catarrhalis 20 #, Escherichia
coli 20 ¥, Klebsiella pneumoniae 18 ¥k, Entero-
bacter cloacae 20 #%, Citrobacter freundii 20 #%,
Proteus mirabilis 19 ¥, Serratia marcescens 21 ¥k,
Pseudomonas aeruginosa 22 #, Acinetobacter cal-
coaceticus 20 #RIC O VW T HBRERREICTRIRE
PRI (MIC) 2#lE L, MBEAH & LTI
cefaclor (CCL), cefotiam (CTM), cefixime (CFIX),
cefteram (CFTM), amoxicillin (AMPC) % W7,
RERAEME LTI —MMEEHR L LT CSMHB
(cation—supplemented Miiller—Hinton Broth ;
Muller —Hinton Broth 1L + Mg?* 25 ¢ g/L + Ca?®* 50
we/l) @R L7, S pneumoniae IZ2WVW Tt
CSMHB + 3 % LHB (lysed horse blood) % {H
L, H influenzae IZ2W Tk 3 % LHB+ NAD
(nicotinamide adenine dinucleotide) (10 ¢ g/ml) 10
CSMHB %@ L7, EFOEMEFTEBERIIIT S
pneumoniae & H. influenzae {2\ T3 64 u g/ml %
BEEELL, OEREIC-S>V TR 128ug/ml 2&5
BELLT2EHRICKS 12 RIEER LI, BEREE
|2 H influenzae D% 10°CFU/ml &35 X5 ICAE
2TV, fOEREIRT T 105CFU/ml i L1,
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MREFNT, FR2EFE12A»SFHRSFE2AETO
HIRICRERAKEEEBE AR EREL LU Z OMEER
BRICBEWTIRBEET - FRBERESFITH -2, Z
DOARIZ, BUIEXK 46, M2, BHEIEXR
DEUBE2H TH 1o, FWIZ 19BN S 80 &
b, EHERITS13KT, BiEs A, ki3 A
ThH-to

BERIZ1H3IEKRS L L, 150 mgX 3 (1 HE 450
mg)D¥ 1 4l, 200 mgX 3 (1 BE 600 mg)ht4fHl, 250
mgX 3(1HE 7750 mg)»X 14, 300 mgX 3(1 AR
900 mg) 1 fil, 400 mgx 3 (1 H& 1,200 mg)As 1 F
Thote, 72, HEHER6~14 BETH -1 &
AlfEgicid, thomEE, X704V, r-7o7
Y UBRIREOHRRIThIEVWI L E LT,
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1. EERMERRZERIE

RIPM-AC D&M TH % RIPM &, WMREHRTH
%5 CCL, CTM, CFIX, CFTM, AMPC ® MIC o
range, MIC;, ¥ & Uf MIC,, % Table 1-1, 1-2 X
mUto

MSSA i2%td 5 RIPM OB L, MIC,,icBWT
0.25ug/ml &fhDXBER L LENIEERL,
MRSA, P. aeruginosa <%t L T, RIPM @ MIC,,
BLU MIC,, i3fth DX REHR & BRI HEMHEETRL
720 S. pneumoniae %t 3 % RIPM O #H & Hi3,
MIC;,, MICy,icHBWWT AMPC & BIFRFEDHE N %
R L7ce M.(B.)catarrhalis, H. influenzae, E. coli
123t LT RIPM @ MIC,, i3, 0.5~1.0xg/ml L &N/
@ %ER L7, K. pneumoniae =% L TiE, MIC;,
IZENT WA MIC BBIAEK 2% L TWie, P. mira-
bilis I2%t 3% MIC,, 3 CCL &L T AMPC ¢ [H%,
S. marcescens 2314 % MIC,, id CFIX IR CHEN
%77 L1ce E. cloacae, A. calcoaceticus =X LT
RIPM 3, AEEFoOhTRLENIHENERLLE
2, MICy,ld 4~ 8 ug/ml ERPAR+STH -1, C.
freundii i2t4" % RIPM @ MIC,,ic 51 31BN,
REEROFTHELEN, E. faecalis i T 2HEN
i3 AMPC IKIREBN TV,

2. BRAIRE

Table 2 IZfEFIBO LG, BEE, Ak -HE &
HRERE BERDE BEHBXUERREERE,
Table 3 ICEERREMO—BERER L7,

1) BEPRAEE

BRHRICBVTE, 8HlH 7 HicBWTHRHEN
AEETH D L&KL LTESN 16, B2 H, ©PFE
N 1PITH 72, 16l (No. 3) BXFoa FHIHA
D, HEREEE LEITNRER» SBA L. RE5E
BIEERR R TIE, 450 mg/ HEE 1 FITRER, 600
mg/ BS54 FICREH 3 H, LLHEZ 1 F, 750 mg/
H#5 1 §TI3ES, 900 mg/HiE5 1 FlTaENEE
too RPREHOEFIZ, 49 EEH D H. influenzae M
RIEFITH - 72, BRBEO—BHLERD, BHEERD
HE MEONEL BOBRKEELIRDONED, ¥
BoHe WHE X HREE LicsvwTEBEOoRERS,
CRP b EERD Moo, 5 7HAER
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Table 1-1. Comparative in vitro activity of ritipenem and other antibiotics

Organism (No. of strains) Drug MIC (ug/mD)
50% 90% Range
Methicillin—susceptible ritipenem 0.125 0.256 0.125~0.25
S. aureus (MSSA) (22) cefaclor 2 4 1~8
cefotiam 0.5 1 0.6~1
cefixime 16 16 8~16
cefteram 4 4 2~4
amoxicillin 0.5 2 <0.063~4
Methicillin—resistant ritipenem >128 >128 1~>128
S. aureus (MRSA) (21) cefaclor >128 >128 64~>128
cefotiam >128 >128 4~>128
cefixime >128 >128 >128
cefteram >128 >128 32~>128
Gram-— amoxicillin 32 32 8~64
positive - —
organisms S. pneumoniae (25) ritipenem <0.031 0.063 <0.031~0.063
cefaclor 0.5 1 0.1256~1
cefotiam 0.063 0.125 =0.031~0.25
cefixime 0.25 2 0.063~2
cefteram <0.031 0.125 <0.031~0.125
amoxicillin =<0.031 0.063 =0.031~0.125
E. faecalis (21) ritipenem 4 4 2~8
cefaclor 64 128 8~128
cefotiam 64 128 32~128
cefixime >128 >128 >128
cefteram 128 >128 16~>128
amoxicillin 1 1 0.5~1
H. influenzae (27) ritipenem 0.5 1 0.125~1
cefaclor 4 16 2~16
cefotiam 0.5 2 0.25~4
cefixime <0.031 =0.031 <0.031~0.125
cefteram <0.031 =0.031 =0.031
amoxicillin 0.25 2 0.125~64
M. (B.)catarrhalis (20) ritipenem <0.063 0.5 =0.063~0.5
cefaclor 0.5 4 0.5~8
cefotiam 0.5 1 0.5~2
cefixime =0.063 0.25 <0.063~0.5
cefteram 0.125 1 =0.063~2
amoxicillin 0.125 4 =0.063~8
E. coli (20) ritipenem 0.5 1 0.5~2
cefaclor 1 2 0.5~128
cefotiam <0.063 0.125 =0.063~2
cefixime 0.125 0.25 =0.063~1
Gram— cefter?.rp ‘ 0.125 0.25 0.123~0.25
. amoxicillin 2 >128 1~>128
negative - .
organisms K. pneumoniae (18) ritipenem 1 4 0.5~8
cefaclor 1 2 0.5~2
cefotiam 0.125 0.125 <0.063~0.25
cefixime <0.063 0.125 <0.063~1
cefteram 0.125 0.25 <0.063~0.25
amoxicillin 32 >128 1~>128
E. cloacae (20) ritipenem 4 8 0.5~8
cefaclor >128 >128 1~>128
cefotiam 8 >128 <0.063~>128
cefixime 2 >128 0.1256~>128
cefteram 1 >128 0.125~>128
amoxicillin >128 >128 2~>128
C. freundii (20) ritipenem 2 4 0.5~8
cefaclor 64 >128 0.5~>128
cefotiam 0.25 >128 <0.063~>128
cefixime 0.5 >128 =0.063~>128
cefteram 0.5 >128 =0.063~>128
amoxicillin >128 >128 4~>128
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Table 1-2. Comparative in vitro activity of ritipenem and other antibiotics
. MIC (ug/mb)
Organism (No. of strains) Drug g
50% 90% Range
P. mirabilis (19) ritipenem 2 2 1~4
cefaclor 1 2 0.56~2
cefotiam 0.25 0.25 0.1256~1
cefixime £0.063 =0.063 <0.063
cefteram =0.063 0.125 =0.063~0.125
amoxicillin 1 2 1~4
S. marcescens (21) ritipenem 4 8 0.5~16
cefaclor >128 >128 1~>128
cefotiam 32 >128 0.125~>128
cefixime 0.5 4 0.125~64
G cefteram 2 16 0.125~>128
ra‘:_’" amoxicillin 128 >128 4~>128
negative
or inisms P. aeruginosa (22) ritipenem 128 >128 64~ >128
& cefaclor >128 >128 >128
cefotiam >128 >128 128~ >128
cefixime 64 >128 16~ >128
cefteram 128 >128 16~ >128
amoxicillin >128 >128 128~ >128
A. calcoaceticus (20) ritipenem 2 4 1~4
cefaclor 128 >128 2~>128
cefotiam 64 >128 1~>128
cefixime 8 >128 2~>128
cefteram 32 >128 8~>128
amoxicillin 32 >128 4~>128
Table 2. Clinical and bacteriological efficacy of ritipenem acoxil
Age Sex inical i
& Clinical Dose . BT | WBC | CRP | ESR | Chest |Clinical| 5.9
No.| BW diagnosis (days) |Bacteriology ¢C) |(/mm®)| (mg/dD|(mm/m)| X-ra efficac effects
(kg) (severity) Total mE Y 8% | Remarks
19 F |acute exacerbation of |250mg X3 NF 37.5 | 9,500 | (#) 15
1 chronic bronchitis D y ¢ ¥ V ! |not done| good =)
54.4 (mild) 5.25 no sputum | 36.4 | 7,000 | () 10
80 M |acute exacerbation of |200mg X3 NF 38.7 | 6,200| 5.88 103
2 chronic bronchitis (14) V } ¥ y }  |unchanged| good eosino *
55.0 (mild) 8.40 NF 37.0 | 4,300 3.09 90
X
21 M acute bronchitis 400mg X3 NF 36.4 | 12,700 ot
3 (mild) (6 } } ! not done luated (=)
52.5 7.20 not done | 36.4 | 9,600 evatuate
67 F acute bronchitis 200mg X3 NF 37.4 {12,900 | 1.70 40
4 (moderate) (6) 4 ) } 4 | not done| good (=)
61.0 3.60 NF 36.2 | 7,900 | 1.30 70
49 F pneumonia 200mg X3 | H. influenzae | 36.5 | 9,200 | 0.18 40
5 (mild) D Y y } ¢ ! |unchanged| fair (=
47.0 4.00 NF 36.6 | 6,700 | 0.36 11
51 M acute bronchitis 200mg X3 NF 40.0 | 2,000| 1.90 40 s—GOT *
6 (moderate) (11) v v v y ! |not done| good | s—GPT?
57.0 6.20 NF 36.4 | 1,900| 0.46 | 47 s—Cr t
7 48 M acute bronchitis ISOF%XS Nf 3’1’2 7'500 0.30 i‘ . d 4 =)
(moderate) rmprove goo -
73.5 € 3.15 NF 36.3 | 6,300| 0.20 | 2
80 M pneumonia 300mgXx3| E. cloacae | 40.2 | 11,500 | 8.86 56
8 ‘ (moderate) D v ¢ ¢ 4 { |improved |excellent (=)
55.0 6.30 (=) 37.3 | 5,100 2.41 | 69

BW : body weight

BT : body temperature

NF : normal flora
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Table 3—1. Clinical laboratory findings before and after ritipenem acoxil treatment
Bl RBC Hb Ht WBC Differential count of WBC Platelet
Baso Eosino | Neutro | Lympho | Mono
No. | (x10¢/mm*)|  (g/dD) (%) (/mm?") (%) (%) (%) (%) (%) | (x10/mm*)
B A B A B A B A B|A|B| A B | A B A|B|A B A
1 | 434 | 445 (12,4 | 12,9 |37.5 [38.2 | 9,500 | 7,000 | 1 0 1 5| 73 | 4 24 | 46 | 1 5 |33.4|324
9 | 301|288 | 86| 83 ]26.025.0 6,200 | 4,300 | 1 2 8 | 12 68 54 20 | 21 3 11 | 25.6 | NT
3 | 523 | 413 |16.2 | 13.1 | 46.0 | 37.0 | 12,700 | 9,600 | 1 1 0 11975|61 | 05|26 | 1 11 | 27.4 | 23.6
4 | 428 | 422 |12.5 [ 12.4 | 38.0 | 38.0 | 12,900 | 7,900 | 1 1 7 7| 80 | 60 9 30 | 3 2 130.1|24.6
5 | 379 | 396 |12.6 | 13.1 | 36.0 | 37.7 | 9,200 | 6,700 | O 0 0 3| 75 | 67 22 | 29| 3 1 {31.4]24.6
6 | 266 | 273 | 9.4 | 9.6 [27.2 | 27.6 2,000 1,900 | 0 5 0 0 78 80 15 | 15 7 0 | NT | NT
7 | 484 | 487 |15.0 [ 15.6 | 45.0 | 45.0 | 7,500 | 6,300 | O 3 11 7| 60 | 54 24 | 33| 6 3 130.3|30.0
8 | 301|321 | 86| 9.6 {28.0{29.311,500| 5,100 | NT| 0 [NT| 8 | NT | 65 | NT | 15 |NT| 12 | 13.8 | 24.8
B :before A : after NT : not tested
Table 3—2. Clinical laboratory findings before and after ritipenem acoxil treatment
GOT GPT AL-P T-Bil BUN s—Cr Na K al
No.| (IU/D) (u/b (1u/t) (mg/dl) (mg/dl) (mg/dl) (mEq/l) | (mEq/l) | (mEq/D
B A B A B A B A B A B A B A B A B A
1 10 13 8 10 119 123 0.6 { 0.5 8 11 0.73 | 0.80 | 138 | 141 3.9 | 4.0 101 | 102
2 18 20 13 19 145 165 0.8 | 0.4 11 16 0.78 | 0.90 | 138 | 141 | 3.6 | 2.9 100 | 104
3 20 15 9 7 4.9° 4.4* | 0.7 | 0.4 7 15 1.10 | 1.00 | 140 | 140 | 4.1 3.6 101 | 102
4 34 21 36 27 4.7* 4.8* | 1.0 | 0.4 14 17 0.90 | 0.90 | 137 | 145 | 3.8 | 4.4 100 | 107
b 14 15 12 9 119 123 0.4 | 0.4 8 7 0.81 | 0.79 | 140 | 140 | 3.6 | 3.8 103 | 102
6 24 42 30 50 174 188 0.3 | 0.3 23 15 1.16 | 1.17 | 139 | 139 | 4.0 | 4.1 107 | 106
7 19 23 22 21 4.4* 4.2* | 0.7 | 0.7 15 15 1.00 | 1.00 | 142 | 139 | 3.8 | 3.7 112 | 109
8 | 157 24 | 128 36 512 298 0.6 | 0.6 37 16 1.32 | 0.84 | 133 | 136 | 4.2 | 3.5 100 | 100
B:before A : after » : King—Armstrong units (KA)
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Table 21Tk Lk Hiz, THIPELBORETE
EFIE 2 BT, H. influenzae, E. cloacae hRH 3 h
EBVWTNORERBEE LT, BER-RBLURSRER
BiZEBD SN D - 12,

3) BIfEA L EERREBRE

Table 2, 3iZ/RLA LD, BIERHIZL2HICED S
NiEh -1z, BRREMBEEICH VTR, GOT - GPT
*s=Cr O LR 14, IFBEEEN1FICRBD SN
POTHOBETEROUBELE LT, BEROR
BEEICCERMBIcE L,
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MERORMRE R, AL /S oBEEETHEL, &
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%, MRSA #R%E & LABEORERICHT HHE
DEMEYV, BUS S LBREICHT 2 HBHORE
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FERR DBk DBRET TS, RIPM 37 5 LABHEICTL
TRMBEXTHA2E0€7 . LEE LEDH, AMPC
EEEL L RENT W, 75 LRBREEICH LTI,
SREL L ZIZRIFOMBENTH - 7o BEIHEEICH L
TRAEIRET LTV VD, RiZfTbhicHmEs R
VU LOBELD, BREHEEICHLTHIRENEEMBL
TeEHEEZ ONBY . BRARTSTRED 16, B
58], PRBHIFITH -1, EfERLIERIZ, 80
PO RIER THREE T E. cloacae TH - 12, BIEFIC
%9 % RIPM O in vitro TOHRE /13, HENZE L
O REOL T = LEE EBIS DD, MICs, H 4
ug/ml ERPR+ITH-7D, 900 mg/BESHE
TRHWIENENEBLEREEDNS, PPEHD
EFZ, 49 BEHED, EREBREFLLEVWE-57%
< — D H. influenzae [ RIEF ThH - 72, FEIRD
HRIERBO—HHEAERY, BREKONE, B



108 BR{LERERSHTE

OCT. 1995

HE, BAMBRBERLLBDONE L, KO
MXWEEL BEXOREZRBYY, 7 CRP
BEHEAVEN T, 51T, 7HERESHROEREES
BIIBHTH > oW, BESERICTY 7 LARER
B %2 32%, H. influenzae DREN A+ & HlT L
RIPM-AC 2MiFIcEE L1c, ABRERIHPMETH
DEWERBEFIT, FRHOLBENES, BEICBTS
BEAIHEOBERIZED L -1z, £ DK, ofloxacin
(OFLX) % 600 mg/H 14 K5 LE N EB . K
EFNIRIRIGZTH D, M &K O 15318 SEH W E AR &
INfLHEEINLDITOMODST, BHERLDBI
motee REF S BEE O MIC & ampicillin (ABPC)
1.0 4 g/ml, CTM 16 ¢ g/ml, imipenem (IPM) 4.0
@ g/ml, OFLX 0.05uxg/ml T& -7, 1&%, RIPM
KOWTRAIEINTWEL, ERDOTF—5 —KDH#ETE
TBRICB—F7 7 LI UREHNELS, =2 —F/
O URIICRENTH B EHEI NI, H. influenzae I
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REWLRKE X, H. influenzae, S. pneumoniae, M.
(B.)catarrhalis, Staphylococcus aureus, P. aerugi-
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MSSA TH YD, MRSA 3 1H|DOATH -7, ZDZ
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E, B—77 9 LEEHERVS & THAMLTHEL
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In vitro antimicrobial activity of ritipenem acoxil, a new oral
penem, and its therapeutic efficacy in respiratory infections

Masao Tateyama, Hiroshi Fukuhara, Jun Inadome, Michihiro Gaja and Atsushi Saito
The First Department of Internal Medicine, School of Medicine, University of the Ryukyus
207 Uehara, Nishihara—cho, Okinawa 903—-01, Japan

Nobuchika Kusano, Fusako Furugen, Isamu Nakasone and Shinko Taira
Department of Clinical Laboratory, University of the Ryukyus Hospital

Yuei Irabu
Okinawa Central Hospital

Tominori Oyakawa, Mamoru Miyagi and Izuru Gakiya
Department of Internal Medicine, Ginowan Memorial Hospital

We performed a basic evaluation of ritipenem acoxil (RIPM-AC), a newly developed oral penem,
and clinically studied its application in the treatment of respiratory infections, with the following
results.

1) Laboratory activity

The minimum inhibitory concentrations (MICs) of ritipenem (RIPM) for a total of 296 strains of
13 clinically isolated species were measured and compared with those of cefaclor (CCL), cefotiam
(CTM), cefixime (CFIX), cefteram (CFTM) and amoxicillin (AMPC).

The activity of RIPM against gram—positive bacteria was nearly equal to that of AMPC, and thus
more active than that of other antibiotics. Against gram—negative bacteria, its activity was similar
to that of the other antibiotics.

2) Clinical efficacy

RIPM-AC was administered to 8 patients with respiratory infections (acute bronchitis 4, acute
exacerbation of chronic bronchitis 2, pneumonia 2) at 150—400 mg t.i.d. for 6-14 days.

The clinical efficacy was excellent in 1 case, good in 5 cases, fair in 1 case and was not evaluated
in 1 case. v

Causative bacteria were Haemophilus influenzae (1) and Enterobacter cloacae (1). Both of 2
strains were eradicated.

No side effects were observed in any patient. As abnormal laboratory findings, eosinophilia in 1
case and elevations of s—Cr, GOT and GPT in 1 case were observed, but they were mild and
transient.



