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Table 1-1. MICs of ritipenem and other B—lactams against clinical isolates

Organism Antimicrobial MIC (ug/ml)
(No. of strains) agents range MIC,, MIC,,
ritipenem 0.12 ~ 1 0.25 0.5
imipenem <0.03 ~ 0.25 <0.03 0.06
cefaclor 0.50 ~ >64 2 >64
S. aureus (MSSA] (32) cefixime 4 ~ >64 8 16
cefteram 2 ~ 64 2 16
cefotiam 0.25 ~ 8 0.5 4
ritipenem 0.12 ~ >64 1 >64
imipenem <0.03 ~ 64 0.12 32
cefaclor 4 ~ >64 >64 >64
S. aureus [MRSA] (32) cefixime 4 ~ >64 64 >64
cefteram 2 ~ >64 64 >64
cefotiam 0.50 ~ >64 4 >64
ritipenem 0.12 ~ 6 0.25 0.5
imipenem <0.03 ~ >64 0.25 8
. .- cefaclor 0.5 ~ >64 8 32
S. epidermidis (32) cefixime 9 ~ >64 16 >64
cefteram 1 ~ >64 16 >64
cefotiam 0.25 ~ 8 1 2
ritipenem 0.06 ~ 0.12 0.12 0.12
imipenem <0.03 <0.03 <0.03
S s (30) cefaclor 0.06 ~ 0.25 0.12 0.12
- pyogene cefixime 0.06 ~  0.12 0.12 0.12
cefteram <0.03 <0.03 <0.03
cefotiam <0.03 ~ 0.12 0.06 0.06
ritipenem <0.03 ~ 0.12 0.06 0.12
imipenem <0.03 <0.03 <0.03
. cefaclor 0.25 ~ 1 0.5 0.5
S. pneurnoniae (31) cefixime 012 ~ 1 0.25 0.25
cefteram <0.03 ~ 0.12 <0.03 0.12
cefotiam 0.06 ~ 0.25 0.12 0.12
ritipenem 2 ~ 16 8 8
imipenem 0.50 ~ 2 1 1
. cefaclor 32 ~ 64 64 64
E. faecalis (32) cefixime 0.50 ~ >64 64 >64
cefteram 0.25 ~ >64 32 >64
cefotiam 16 ~ >64 64 >64
ritipenem 0.50 ~ 2 1 1
in}ipeinem <0.06 ~ 0.12 0.12 0.12
. cefaclor 0.25 ~ 128 0.50 2
E. coli (32) cefixime <0.06 ~ 32 0.12 0.50
cefteram <0.06 ~ 4 0.12 0.50
cefotiam <0.06 ~ 8 <0.06 0.12
ritipenem 1 ~ 64 8 16
imipenem 0.12 ~ 2 0.5 1
.. cefaclor 0.60 ~ >128 >128 >128
C. freundii (31) cefixime <0.06 ~ >128 8 >128
cefteram 0.25 ~ >128 4 >128
cefotiam <0.06 ~ >128 32 >128
ritipenem 1 ~ 2 1 2
m}ipeinem <0.06 ~ 0.50 0.12 0.50
. cefaclor 0.50 ~ 8 0.50 1
K. pneumoniae (32) cefixime <006 ~ 012 <006 <0.06
cefte;am <0.06 ~ 0.50 0.12 0.25
cefotiam =0.06 ~ 0.50 0.12 0.25
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Table 1-2. MICs of ritipenem and other 8—lactams against clinical isolates
Organism Antimicrobial MIC (ug/mD
(No. of strains) agents range MIC,, MIC,,
ritipenem 2 ~ 32 8 16
imipenem s0.12 ~ 2 0.50 1
cefaclor 8 ~ >128 >128 >128
E. cloacae (32) cefixime 0.12 ~ >128 1 >128
cefteram 0.12 ~ >128 0.50 >128
cefotiam 0.26 ~ >128 >128 >128
ritipenem 2 ~ 4 2 4
imipenem 0.25 ~ 4 2 4
C . cefaclor 0.50 ~ 2 1 2
P. mirabilis (18) cofixime <0.06 <0.06 £0.06
cefteram <0.06 <0.06 <0.06
cefotiam 0.12 ~ 0.25 0.12 0.25
ritipenem 2 ~ 8 2 4
imipenem 1 ~ 4 2 2
. cefaclor >128 >128 >128
P. vulgaris (22) cefixime <006 ~ 2 <0.06 1
cefteram <0.06 ~ >128 1 128
cefotiam 16 ~ >128 >128 >128
ritipenem 2 ~ 8 4 8
imipenem 0.50 ~ 2 2 2
" cefaclor 128 ~ >128 >128 >128
M. morganii (32) cefixime <0.06 ~ >128 2 32
cefteram <0.06 ~ 128 0.25 16
cefotiam 0.25 ~ >128 64 128
ritipenem 64 ~ >128 >128 >128
imipenem 0.50 ~ 32 1 16
. cefaclor >128 >128 >128
P. aeruginosa (32) cefixime 16  ~ >128 64 >128
cefteram 32 ~ >128 128 >128
cefotiam >128 >128 >128
ritipenem 1 ~ 8 2 4
imipenem <0.06 ~ 4 0.25 0.25
. cefaclor 16 ~ >128 32 128
A. anitratus (32) cefixime 1 ~ 39 8 16
cefteram 8 ~ >128 16 32
cefotiam 16 ~ >128 32 128
ritipenem 0.25 ~ 8 1 4
imipenem <0.06 ~ 8 0.5 8
. cefaclor 0.5 ~ 32 2 16
H. influenzae (31) cefixime <003 ~ 006 | =0.03 0.06
cefteram =0.03 ~ 0.06 =0.03 =0.03
cefotiam 0.26 ~ 4 0.5 4
ritipenem 0.12 ~ 1 0.25 1
imipenem <0.03 ~ 0.06 <0.03 <0.03
. cefaclor 0.12 ~ 16 0.5 1
B. catarrhalis (32) cefixime <003 ~ 05 0.12 0.25
cefteram <0.03 ~ 2 0.25 1
cefotiam 0.12 ~ 2 0.5 1

o 75 LBMETIZ, MSSA IZxtd 2 AH D MIC 5
130.12~1 g g/ml, MIC,,f# ! 0.5 g/ml TH Y,

IPMIZi3E3b0D, o 4 EH LD & 8 ~128 &
NTW/, MRSA 233 3 MIC 5 0.12~ > 64
©wg/ml T, MIC, fiZ>64g/ml ThHb, HDEH
LEBICHEENE A SN, S. epidermidis i<
5t L Cid MIC 3813 0.12~ 6 1 g/ml T, MIC,, i 0.5
tg/ml & IPM 23 LHETEMMOERNLID bEN
TWe, S. pyogenes 2%t L T3 MIC (3 0.06~0.12
tg/ml T, MIC,, {83 0.12ug/ml tBNRTED,

CCL® CFIX L R%T& - 7o S. pneumoniae i=5%t L

T3 MIC I3 < 0.03~0.12 £ g/ml T, MIC,,{# Z 0.12
vg/ml THy, IPM LD ix¥E3 DD, CFTM $
CTM LE%ET, ZOMOER LD GENT W, E.
faecalis 123 LTl MIC #8132 2 ~16 L g/ml T, MIC,,
fEiZ8 ug/ml THH, IPMITEZE B DD, fthd 4 XK
A& BEREENTV,

75 LREHETIE, E. coli Xt L Tid MIC £53%0.50
~2 ug/ml T, MICy,fEIZ1 £g/ml THY, CCL &
DIREATHWHDD, MEALDIZE-> TV, C.
freundii it U Tid MIC A1 ~64 4 g/ml T,
MIC, ,f ¥ 16 £ g/ml T IPM %< ftid 4 ZH| & Bk
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ISV EESETH - 720 K. pneumoniae 1<% LTl
MIC #8431~ 2 ug/ml T, MIC,,fEi3 2 ¢ g/ml T
DFRTOEHFLDE > TV, E. cloacae 2 LT
13 MIC A% 2 ~32 £ g/ml T, MIC,, f# i 16 1 g/ml
THY IPM 2B A KB LERTHVREE®ETH -
720 P. mirabilis {<0f LT3 MIC $H¥2 ~ 4 ug/ml
T, MIC, f#ii3 4 ug/ml THbh, IPM & EHEDFHVH
BB TH - 7o P. vulgaris 12X U Tid MIC 4% 2
~8 ug/ml T, MIC, {34 £g/ml Thb, IPM®
CFIX kW k¥ - b0, tMoXHLD ZEATH
7o M. morganii it LT3 MIC A2 ~ 8 pg/ml
T, MIC,, {38 ng/ml ThHY, %, P.aeruginosa
I3t LTl MIC A% 64~ >128 ug/ml T, MIC,,fEiid

>128ug/ml THH, IPM 2R o 4 FH & EHIC
BOWHEEETH -7, E/2, A. anitratus IZXLT
[EMICHRA 1 ~8 ug/ml T, MIC,,{HiZ4 ug/ml T
B0, IPMIZRS DD, D 4 FKHLERDOHVH
BEMTH - 720 H. influenzae =X L TIZMIC B
0.25~ 8 ug/ml T MIC, L 4 g/ml THDh,
CFIX ® CFTM £ b i34 h, CTM L E%DKKT
» =720 M. catarrhalis (=%t L Tid MIC A4 0.12~1
tg/ml C, MIC,, it 1 ug/ml THb, CCL,
CFTM, CTM ¢R% T, CFIX K0 i3E->TWwi,
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15 Bl D EE R AR K% Table 2 IR L, REVLHEY
SE% Table 3 IR L7, 15 BlhEL 26, F29H,

Table 2—1. Clinical and bacteriological effects of ritipenem acoxil

. . .|Bacteriol—| .
Yo |282|  Diagnosis Dose Isolated BT | WBC | CRP | ESR |Clinical a:gf:’;" Side
e : o s .
Sex (days) organism (’C) |(/mm?*) (mm/h)| efficacy efficacy effects
normal flora 36.4 | 8000 | 3.50
X
1 ’g chronic bronchitis 250?115 8 ! Vv { } v good | unknown | (—)
lA. calcoaceticus( 6 X107)| 35.8 | 5000 | 0.39
S. pneumoniae( 5 X10%)| 37.0 | 7100 | 1.1 12
2 g: chronic bronchitis 300(11115><3 ¥ ¥ v { ‘ good |eradicated| (—)
= 36.4 | 5000 | (=) 7
S. aureus (2 x10°) | 36.7 {11400 | 5.2
X
3 ?VIO chronic bronchitis 400(n;g; 3 ! ) } v + good | unknown | (-)
not tested 36.7 | 7200 0.4 17
S. pneumoniae (2 X10%)
K 36.2 9000 0.4 27
8
4 g chronic bronchitis 400(111'15)X3 M. catarrhafts (7x10%) ! y ! i good |eradicated| (-)
(=) 35.8 | 6900 0.4 18
P. vulgaris (3 X10°) 36.3 | 10300 | (=) 30
40 X
5 ’;7. chronic bronchitis O(I?f) 3 y v V y { fair | persisted | (-)
P. vulgaris (1X10°) | 36.3 | 10600 | (=) | 12
normal flora 13600 | 12.3 126
X
6 ?\/11 chronic bronchitis 4008% 3 ¥ } N i { poor | unknown | (=)
normal flora 13200 | 5.7
y 8
- . | 500mgx3 H. influenzae (4 X10°) | 36.4 A 15500 | 6+ 183 . eosino
7| F chronic bronchitis (6) v R l ¥ poor | persisted 37
H. influenzae (#) 36.7 | 11500 174
normal flora 37.0 | 7100 4.9 22
X .
8 i} chronic bronchitis 400?;% 3 ¥ ¥ } ¢ {  |unknown| unknown.| (-)
normal flora 37.0 | 9900 0.3 15
H. influenzae (3 X10%)
61 . ... | 250mg X3 |S. pneumoniae( 3 X10%) 6.8 | 6400 | (=) 9 ’
9 | pp | chronic bronchitis 18 . { ¥ i { good |eradicated| ()
(-) 36.3 5900 | (=) 19
64 _ 200mg X3 - 38.3 | 18970 | 9.77 6 A
10 M pneumonia (13) Vv ¢ ¥ i ¥ xcellent| unknown ' |diarrhea
(- 3520 0.25 34 r
40.0 8400 17.4
56 L 400mg X3 .
11 F pneumonia (14g) not tested ¥ 4 ' . lexcellent| unknown | (—)
36.7 3600 | <0.29
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Table 2—2. Clinical and bacteriological effects of ritipenem acoxil
. |Bacteriol—| .
w122 Diagnosis Dose Isolated BT | WBC | CRP | ESR |Clinical a:g‘i’:;‘; Side
o ; 0 8 i ffect
Sex (days) organism *C) |(/mm?®) (mm/h)|efficacy officacy effects
39.9 | 8000 | 5.39 32
X
19 41\2 pneumonia 200(1';15 8 not tested ) ¥ v i good | unknown | (-)
36.5 5500 | <0.23 31
6 . 200mg X3 H. influenzae 39.0 | 10480 | 4.13 66
B| g pneumonia 14 ¥ ¥ ¥ V ¥ good | unknown | (—)
(- 36.4 | 4320 | 0.56 56
' 8
" . 250meg X3 H. influenzae (6 X10%)| 36.4 | 8900 4+ 96 ' plate
4 pneumonia a4 V ¥ v ¥ y good |eradicated|43.5—
(= 36.1 | 10700 + 82 60.3
I : . 7
64 . 500mg X3 H. influenzae (5 X10") | 38.5 | 10400 | 26.2 84 '
5| 5 pneumonia (6) v Vv ¥ y ¥ good |eradicated| (—)
| (-) 36.3 6500 11.9 185
Table 3. Clinical efficacy of ritipenem acoxil
Diagnosis Excellent Good Fair Poor Unknown | Efficacy rate
Chronic bronchitis 5 1 2 1 5,/8
Pneumonia 2 4 6,/6
Total 2 9 1 2 1 78.6%

Table 4. Bacteriological response to ritipenem acoxil

Isolated organism No. of strains | Eradicated Persisted |Elimination rate
S. pneumoniae 3 3 3,/3
P. vulgaris 1 1 01
H. influenzae 5 4 1 4 /5
M. catarrhalis 1 1 1/1
Total 10 8 2 80.0%
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PHRENINFZWE SN TWS H. influenzae I LTH
AENDHEI NI 5FIDS B 4 FITHEBEEREED, Eh
rEhRVWRS NI, AENRFE L 1 FIIIBEERL G
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Laboratory and clinical studies on ritipenem acoxil

Kazuhiko Ogawa, Hideaki Ohno, Katsunori Yanagihara, Yoshihiro Yamamoto,
Junko Miyamoto, Sumio Kawamura, Takakazu Otsubo, Kazushige Taira,
Kazunori Tomono, Hironobu Koga, Shigeru Kohno and Kohei Hara
Second Department of Internal Medicine, Nagasaki University School of Medicine

Junichi Matsuda, Fumiaki Iori and Mitsuo Kaku
Department of Clinical Laboratory, Nagasaki University Hospital

Yuichi Inoue, Masanori Iwamoto, Akira Sakamoto and Hiroyuki Hori
Affiliated Hospitals of the Second Department of Internal Medicine,
Nagasaki University School of Medicine

We evaluated the in vitro antimicrobial activity and the clinical efficacy of ritipenem acoxil, a
newly developed broad—spectrum penem, and obtained the following results.

1. Anitimicrobial activity: Minimal inhibitory concentrations (MICs) of ritipenem, imipenem,
cefaclor, cefixime, cefteram, and cefotiam against 515 clinical isolates including 16 different species
were determined by the microbroth dilution method. Ritipenem showed excellent antimicrobial
activity against gram-—positive and -—negative bacteria. The MIC values of ritipenem against
gram—positive bacteria were the best among the antibiotics tested. Against gram—negative bacteria
the antimicrobial activity was slightly inferior to that of imipenem, but superior to those of the
other antibiotics tested.

2. Clinical efficacy and adverse reactions: 15 patients with respiratory tract infection were
treated with ritipenem acoxil, and the overall efficacy rate was 78.6% (excellent in 2 cases, good in
9, fair in 1, poor in 2, unknown in 1). Regarding adverse reactions, mild diarrhea was observed in
one patient. Abnormal laboratory findings were observed in 2 cases (eosinophilia and
thrombocytosis), but were mild and transient.

From these data, we conclude that ritipenem acoxil is a useful antibiotic for the treatment of
respiratory tract infectious diseases.



