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Table 1. Physical characteristics of 6 male healthy volunteers

Age Height Body weight
Volunteer No.

otunteer o 62 (cm) (kg)
1 22 173.5 74.0

2 20 181.3 76.1

3 20 179.9 74.3

4 21 171.8 66.9

5 22 170.3 61.2

6 20 167.0 63.5
Mean 20.8 174.0 69.3
+SD 1.0 5.6 6.3

Table 2. Concentration of ritipenem in 6 male healthy volunteers

D Volunteer Concentration in plasma ( zg/ml)
Tu

€ No. 0.25h | 0.5h | 0.75h | 1.0h | 1.5h | 2.0n | 3.0h | 4.0h | 6.0h | 8.0h
1 0.45 | 3.75 | 3.66 | 2.41 | 0.87 | 0.47 | 0.15 | 0.05 | 0.00 | 0.00
2 0.18 | 2.26 | 3.22 | 2.53 | 0.85 | 0.35 | 0.12 | 0.05 | 0.00 | 0.00
3 0.19 | 0.31 | 0.41 | 0.65 | 0.73 | 0.41 | 0.08 | 0.03 | 0.00 | 0.00
Ritipenem acoxil 4 0.04 | 0.37 | 1.11 | 1.02 | 1.13 | 0.73 | 0.16 | 0.06 | 0.00 | 0.00
200 mg 5 0.03 | 0.12 | 0.23 | 0.15 | 0.39 | 1.04 | 0.51 | 0.40 | 0.06 | 0.00
6 0.20 | 1.31 | 1.40 | 1.17 | 1.13 | 0.64 | 0.14 | 0.05 | 0.00 | 0.00
Mean | 0.20 | 1.35 | 1.67 | 1.32 | 0.85 | 0.61 | 0.19 | 0.11 | 0.01 | 0.00
+SD 0.16 | 1.42 | 1.44 | 0.96 | 0.28 | 0.26 | 0.16 | 0.14 | 0.02 | 0.00
1 0.03 | 1.65 | 2.37 | 2.53 | 1.93 | 1.04 | 0.47 | 0.23 | 0.00 | 0.00
2 0.03 | 0.80 | 2.49 | 2.22 | 1.38 | 0.72 | 0.26 | 0.12 | 0.03 | 0.00
N _ 3 0.02 | 0.04 | 0.09 | 0.45 | 1.87 | 1.05 | 0.57 | 0.26 | 0.05 | 0.00
Ritipenem acoxil 4 0.22 | 1.05 | 1.30 | 1.31 | 1.43 | 1.25 | 0.60 | 0.29 | 0.08 | 0.03
200 mg 5 1.49 | 5.38 | 4.59 | 3.53 | 2.02 | 1.26 | 0.57 | 0.30 | 0.08 | 0.03
+Probenecid 6 0.39 | 2.01 | 3.49 | 2.83 | 1.56 | 0.90 | 0.40 | 0.20 | 0.05 | 0.00
Mean | 0.36 | 1.82 | 2.39 | 2.15 | 1.70 | 1.04 | 0.48 | 0.23 | 0.05 | 0.01
+SD 057 | 1.87 | 1.58 | 1.11 | 0.28 | 0.21 | 0.13 | 0.07 | 0.03 | 0.02
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Table 3. Urinary excretion of ritipenem in 6 male healthy volunteers

0~2h ~ ~ ~12h
Drug VolI\\JInteer level recovery level : 4:3covery level : 6:;cover leVel6 recovery
O Nugimb| 3 [Cugrmb| 3 [Cagrmb| RS [Cugrm | (%
1 395.2 18.3 38.0 3.5 12.0 1.9 0.0 0.0
2 272.2 15.1 10.9 1.3 0.0 0.0 0.0 0.0
- 3 152.4 7.8 5.4 1.5 0.0 0.0 0.0 0.0
Ritipenem 4 300.7 6.9 21.4 2.0 5.2 0.3 0.0 0.0
acoxil 5 16.6 1.8 32.9 6.4 15.8 1.6 0.0 0.0
200 mg 6 234.0 8.8 13.0 1.7 0.0 0.0 0.0 0.0
Mean 298.5 9.8 20.3 2.7 5.5 0.6 0.0 0.0
+SD 130.9 6.0 12.9 2.0 6.9 0.9 0.0 0.0
1 0.0 0.0 95.6 3.1 9.2 0.8 3.2 1.0
N 2 13.2 2.8 5.2 0.8 0.0 0.0 0.0 0.0
Ritipenem 3 39.4 3.1 6.9 1.9 0.0 0.0 0.0 0.0
acoxil 4 40.5 2.7 22.5 1.6 3.7 0.4 0.0 0.0
200 mg 5 23.6 8.0 6.6 1.8 0.0 0.0 0.0 0.0
+ 6 50.1 3.2 10.2 0.8 0.0 0.0 0.0 0.0
Probenecid
Mean 27.8 3.3 12.8 1.7 2.2 0.2 0.5 0.2
+SD 19.0 2.6 8.9 0.9 3.8 0.3 1.3 0.4

Table 4. Pharmacokinetic parameters of ritipenem in 6 male healthy volunteers

Drug T Cas Ty, AUC,. UR CL
(h) (ug/ml) (h) (u g-h/ml) (%) (ml/min)

Ritipenem acoxil 200 mg 1.17£0.58 | 1.88+1.27 | 0.61£0.19 | 2.55%+0.91 13.2%5.9 | 139.7%£35.2
Ritipenem acoxil 200 mg+ Probenecid |1.00£0.42 | 2.87+1.42 | 0.91+0.12°*| 4.53*1.55* | 5.3*2.2*| 32.6%x9.2**

+p<0.05 *»+p<0.001 (n=6, mean*SD)
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Fig. 1. Plasma concentration of ritipenem with Fig. 2. Urinary excretion of ritipenem with and
and without probenecid in 6 male heal- without probenecid in 6 male healthy

thy volunteers. volunteers.

IZHBWT, probenecid FAMTId Cmax 13 1.88+1.27  £59%7 5 5.3122%~ER/DL, Br YT IR
rg/ml o 287142 g/ml~EHAL, MEP¥E  139.7£35.2 ml/min 5 S 32.6+9.2 ml/min ~E B L
B2 0.61+0.19h 15 0.91£0.12h ~NEFER L, AUC 7o (Fig. 2). ARIOBHMERFE LT, RHRERBO
122554091 ug-h/ml M5 4563£1.55ug - h/ml~  EHOREESROBEEI REINERETH -1, £12
LA LK (Fig.1). BRERHEINE (UR) 313.2  MHIi3 RIPM-AC OBEER A SNLH -1,
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Table 5. Clinical results of

ritipenem acoxil treatment

Case Clinical  |Underlying| Isolated Ritipenem acoxil Effoct .
No. [Age Sex diagnosis disease |organisms dose duration | total | . . . Ibacterio- Side effects
(mg Xtimes)| (days) | dose(g) logical
1 (45| F tonsillitis (=) NF 250%3 4 3.00 poor |unknown (=)
2 | 27| F | acute bronchitis =) NF 2503 11 8.25 good |unknown (=)
3 | 28 | F | acute bronchitis | asthma NT 250X 3 12 9.00 fair |unknown (=)
4 |60 F pneumonia (=) NF 150 %3 14 6.30 good |unknown (=)
5 45| F pneumonia ) NF 150% 3 14 6.30 |excellent {unknown (=)
6 |45 | M pneumonia (=) NF ;gg :3 7 51/3 14.75 good |unknown gg; I Egj:;g;
7157 M pneumonia (- NT 150%3 12 5.40 good |unknown (=)

NF : normal flora NT : not tested

Table 6. Laboratory findings before and after ritipenem acoxil administration

Case RBC Hb WBC Plts. GOT GPT Al-P BUN S-Cr
No. [(10¢/mm?®)| (g/dD) | (/mm?) {(10*/mm?)|(mU/ml)|(mU/mD| (BLU/1) | (mg/dl) | (mg/dl)
1 B 439 13.8 5200 24.6 13 10 81* 15.1 0.6
A 425 13.2 6300 26.7 14 13 82* 8.0 0.6
9 B 439 13.3 7200 24.3 14 9 1.9 11 0.6
A 437 12.6 7000 NT 24 20 NT 11 0.6
3 B 457 14.4 8800 23.1 11 10 NT 8 0.5
A 437 12.8 8900 28.1 10 14 1.6 10 0.6
4 B 456 14.8 6200 27.0 25 17 2.4 14 0.9
A 413 13.4 6200 34.0 16 9 2.9 14 0.8
5 B 493 15.4 8900 21.8 18 34 463 12 1.1
A 481 15.0 7000 18.56 156 20 342 12 0.9
6 B 458 15.1 8900 21.5 29 54 3.0 15 1.1
A 468 15.4 9400 19.0 49 98 NT 18 1.0
7 B 464 14.3 9800 28.6 39 103 343 10 0.7
A 491 14.7 6400 26.4 26 47 249 10 0.7

B : before A : after NT : not tested + 1 JU/
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Clinical studies on ritipenem acoxil

Kohya Shiba, Mitsuo Sakamoto, Yasushi Nakazawa, Hiromi Maezawa,
Kohji Yoshikawa, Masaki Yoshida and Osamu Sakai
Second Department of Internal Medicine, The Jikei University School of Medicine,
3—25—-8 Nishi Shinbashi, Minato—ku, Tokyo 105, Japan

Atushi Saito
Department of General Internal Medicine, The Jikei University School of Medicine,
Kashiwa Hospital

The pharmacokinetics and clinical efficacy of ritipenem acoxil, a new oral penem antibiotic, were
studied.

1. Pharmacokinetics: the influence of probenecid was investigated in 6 healthy volunteers orally
given 200 mg of ritipenem acoxil with or without 1.5 g of probenecid by cross—over method. With
probenecid, the T,,, of ritipenem (the active form of ritipenem acoxil) was prolonged from 0.61 h
(without probenecid) to 0.91 h, Cmax and AUC increased from 1.88 4 g/ml and 2.55 ¢ g * h/ml to
2871 g/ml and 4.53 £ g * h/ml, respectively, and renal clearance decreased from 139.7 ml/min to
32.6 ml/min. These results suggest that tubular excretion was involved in the renal excretion of the
drug. -

2. Clinical efficacy: ritipenem acoxil was administered in daily doses of 450~1500 mg (t.i.d.) to
seven patients, 1 with tonsillitis, 2 with acute bronchitis and 4 with pneumonia. The clinical
response was excellent in 1 patient, good in 4, fair in 1 and poor in 1. No side effects were found.
In one patient we observed an increased transaminase level in blood.



