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Table 1. Background of volunteers

No. of Age Weight Height

Study Dose subjects (years) (kg) (cm)
Single 0.25¢g 6 27~57 (35.8) 51~64 (58.7) 160 ~174 (167.5)
dose 05 g 6 20~39 (32.2) 54 ~73 (63.5) 162 ~180 (171.8)
1.0 g 6 28 ~45 (32.7) 52 ~70 (60.6) 160~176 (169.0)
Multiple 0.5 g x 2/day x 5 days 6 27~45 (34.0) 55~71 (64.0) 161~176 (171.7)
dose 1.0 g x 2/day x 5 days 6 23~40 (32.2) 63~ 70 (67.0) 164 ~ 174 (169.8)
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Table 2-1. Time schedule of single administration

[}
Item Previous day L . . Post
Pre 0.25° 0.5° 0.75° 1° 1.5° 2° 3° 4° 6° 8° 12° 24°
Symptom O @) @) o O (0]
Vital sign @) (@) (e} (@) O ©) O )
Clinical test O O O**
ECG o* (@) ©) ¢}
Blood drawing o o O o O o o O o o o o o
Urine recovered O © + © —o—+—0—+—0—+6—
* Including X-p  ** Immunological test after 3 weeks
Table 2-2. Time schedule of multiple administration
Previous | | 4 . ' . After
Item o | Post
day | Pre 0.25° 0.5° 0.75° 1° 1.5° 2° 4° 6° 12° 12.5° 13° 24° | 24
Symptom (@) © (@) © o (0] e}
Vital sign o © O © O O o o O O (@)
Clinical test
Hematology O O o @) (0]
Serum-biochemistry O © O (@) (0]
Urology (©) @) O 0] (0]
Coagulation ©) @)
Immunological test O @) O (@) (0]
ECG o* O (0] )
Brain wave O** After 5th administration o
Blood drawing? O 0O O O O O O O O
Urine recovered” O © ———6—

* Including X-p  © 2nd, 3rd, 4th day ** Only for multiple studies (1.0 g)
2 Only 1st, 9th; on 2nd, 3rd, 5th and 7th only pre-administration and 0.5 h after administration; 9th same as single

administration

b Only 1st, 9th; 9th same as single administration

Table 3. Observation items

Symptoms

Vital signs
Hematology
Serum-biochemistry

Coagulation
Urology

Immunological test
Fecal microflora
Pharmacokinetics

Clinical symptoms

Blood pressure, body temperature, respiration rate, pulse, ECG, chest X-p (ECG)*

RBC, WBC, platelet, Hb, Ht, MCV, MCH, MCC, differential WBC, ESR

Total protein, A/G ratio, total bilirubin, total cholesterol, TG, PL, glucose, s-GOT, s-GPT, ALP,
v-GPT, LAP, LDH, microglobulin, BUN, s-Cr, uric acid, Na, K, Cl, Ca, P

PT, APTT, AT-III, fibrinogen

pH, qualitative tests (protein, glucose, ketone bodies, occult blood, urobilinogen) quantitative
tests (a;-microglobulin, 8,-microglobulin, NAG)

Direct Coomb’s test

For multiple studies

Plasma level, urinary concentration, fecal concentration

*Only for multiple studies (1.0 g APTT: activated partial thromboplastin time

AT-III: anti thrombin III
NAG: B-N-acetyl-D-glucosaminidase
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Fig. 1. Laboratory findings (0.25 g; d.i.v.).
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Fig. 3. Laboratory findings (1.0 g; d.i.v.).
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Fig. 4-1. Laboratory findings (0.5 g x 2/day x 5 days d.i.v.).
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Fig. 5-2. Laboratory findings (1.0 g x 2/day x 5 days d.i.v.).
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(45 y, male, 55 kg, 161 cm; 0.5 g x 2/day x 5 days).
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Table 4. Movement of fecal microflora (0.5 g x 2/day x 5 days)

Log,, (CFU/g)

Before 1 week 4th day After 2 weeks After 4 weeks
Aerobes n n n n
Enterobacteriaceae 6 7.5 = 1.01 5 5.7 + 2.48 6 7.5 = 0.96 6 6.9 + 1.30
Streptococcus 6 7.2 + 1.57 6 8.7 £ 1.13 6 7.2 * 0.99 6 7.6 £ 1.25
Staphylococcus 2 3.5 * 1.63 2 3.0 = 1.04 2 2.8 + 0.64 0
C. albicans 3 3.4 * 1.07 2 4.9 + 1.12 2 3.4 + 0.86 2 4.5 + 0.61
Corynebacterium 2 2.5 + 0.21 0 2 3.3 +1.35 1 2.6
Bacillus 1 2.9 3 3.5 £ 045 1 6.0 2 7.7 + 1.54
P. aeruginosa 2 2.8 £ 0.21 2 2.8 £ 0.76 0 1 3.8
Lactobacillus 6 51 + 1.31 5 5.2 + 0.47 6 56 * 1.32 6 52 + 1.38
Total Aerobes 6 7.9 + 1.11 6 8.7 + 1.13 6 7.9 *+ 0.77 6 8.3 + 0.93
Anaerobes n n n n
Bifidobacterium 6 10.2 *+ 0.35 6 10.0 + 0.60 6 10.2 *+ 0.37 6 9.9 + 0.70
Eubacterium 6 10.4 + 0.30 6 9.7 + 0.45 6 10.1 * 0.65 6 10.0 + 0.67
B. fragilis group 6 10.0 = 0.56 6 9.7 * 0.58 6 9.3 + 0.46 6 9.7 + 0.57
Fusobacterium 3 6.8 £ 1.74 1 7.5 3 6.7 + 0.76 2 8.6 + 1.08
M. hypermegas 3 8.8 = 0.50 0 1 9.3 1 8.8
Mitsuokella 1 8.3 1 8.3 0 1 9.3
Peptostreptococcus 6 9.0 £ 1.39 4 7.3 £ 2.97 5 9.3 + 0.59 6 9.5 £ 0.84
C. perfringens 3 57 + 1.25 2 4.9 * 0.79 6 4.6 + 1.19 3 4.1 + 0.89
Clostridia others 6 9.5 + 1.13 6 9.8 + 0.35 6 9.6 + 0.34 6 9.6 + 0.51
Veillonella 4 5.7 £ 1.36 2 3.5 + 1.08 5 4.3 + 0.58 3 5.3 + 0.88
Megasphaera 3 8.6 + 0.43 4 6.3 + 2.70 1 9.0 2 8.5 + 0.06
Total Anaerobes 6 11.0 = 0.18 6 10.7 = 0.39 6 10.8 + 0.20 6 10.7 + 0.47
Total 6 11.0 = 0.19 6 10.7 + 0.40 6 10.8 + 0.20 6 10.8 *+ 0.36
Detection of C. difficile and C. difficile toxin
No. C. dzfﬁa{e Before 1 week 4th day After 2 weeks After 4 weeks
Enterotoxim
19 C. difficile —* — — —
D-1 toxin — — — —
C. difficile — — — _
20
D-1 toxin — - — -
21 C. dzﬁicfle — _ _ —
D-1 toxin — — — —
C. difficile — — — —
22
D-1 toxin — — — _
C. difficile - — — —
23
D-1 toxin — — — _
2 C. dz'ﬂic?'le — — — —
D-1 toxin — _ _ _

*Not detected
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Table 5. Movement of fecal microflora (1.0 g x 2/day x 5 days)

Log,, (CFU/g

Before 1 week 4th day After 2 weeks After 4 weeks

Aerobes n n n n
Enterobacteiaceae 5 6.9 = 1.01 4 4.8 + 2.20 6 6.8 + 1.54 6 6.3 + 1.01
Streptococcus 6 6.5 = 1.07 6 9.3 + 1.15 6 7.8 £ 0.74 6 7.0 £ 0.79
Staphylococcus 0 4 3.0 = 0.54 2 3.5+ 0.71 1 2.3
C. albicans 3 3.2 + 0.44 2 3.2 + 0.55 3 34 = 0.72 3 4.2 + 0.81
Corynebacterium 2 2.7 + 0.07 1 2.9 0 0
Bacillus 3 7.2 + 2,51 4 58 + 1.97 4 8.0 =+ 0.43 3 5.0 £ 1.15
P. aeruginosa 1 2.6 1 4.6 2 4.7 * 0.55 1 3.6
Lactobacillus 6 5.1 + 2.37 5 4.3 + 1.34 5 54 * 2.04 6 4.7 + 2.77
Total Aerobes 6 7.8 + 1.12 6 9.4 + 0.98 6 8.3 + 0.62 6 7.8 £ 0.94
Anaerobes n n n n
Bifidobacterium 6 9.8 =+ 1.11 6 9.6 = 1.26 6 10.2 + 0.41 6 10.2 *+ 0.46
Eubacterium 6 10.0 = 0.72 6 7.6 + 3.53 6 10.0 + 0.66 6 10.1 + 1.07
B. fragilis group 6 10.0 + 0.43 6 94 + 1.40 6 9.9 + 0.22 6 9.3 £ 0.73
Fusobacterium 1 5.6 2 3.0 £ 1.00 0 1 4.3
M. hypermegas 0 0 1 8.9 1 9.0
Mitsuokella 1 7.3 0 0 0
Peptostreptococcus 5 9.0 + 1.33 4 9.6 = 0.33 6 8.8 + 1.42 5 9.6 £ 0.59
C. perfringens 4 4.1 + 091 2 3.1 +0.74 3 5.7 = 1.01 6 5.0 £ 1.79
Clostridia others 6 9.4 * 0.92 6 9.4 * 0.64 6 9.2 + 1.30 6 9.2 + 0.62
Veillonella 5 4.0 £ 1.06 2 4.1 + 1.46 6 6.0 + 1.52 4 5.6 + 0.59
Megasphaera 1 8.2 1 8.9 0 0
Total Anaerobes 6 10.9 + 0.19 6 10.7 = 0.40 6 10.9 + 0.21 6 10.9 *+ 0.24

Total 6 109 + 0.19 6 10.8 + 0.32 6 109 + 0.21 6 109 = 0.23

Detection of C. difficile and C. difficile toxin

No. ¢ dtﬁial_e Before 1 week 4th day After 2 weeks After 4 weeks

Enterotoxim

C. difficile —* — — —
25 D-1 toxin - — — -

C. difficile — — — —
26 D-1 toxin — — — —
27 C. dzﬁic’ile — _ _ _

D-t toxin —_ — — -

C. difficile — - — —
28 | D-1 toxin — - - -

C. difficile - - — — —
29 D-1 toxin - — - —

C. difficile ~ — - —
30 D-1 toxin — — — -

*Not detected
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Time (h)
Pharmacokinetic parameters of single administration
Cmax (0.5 h) B Vdg ty28 AUCeo CLt CLr
(ug/ml) (Y (0)] (h) (h+ug/ml) (1/h) (1/h)
0.25¢g 15.78 0.735 22.48 0.98 16.26 16.27 9.60
(n=6) +3.92 +0.158 +5.35 +0.20 +4.50 +3.98 +2.45
05¢g 26.90 0.684 22.00 1.03 33.90 14.88 9.44
(n=6) +3.91 +0.093 +2.98 +0.13 +3.42 +1.54 +1.21
10g 53.14 0.687 25.59 1.02 57.96 17.46 10.50
(n=6) +6.24 +0.081 +3.45 +0.12 +6.54 +2.17 +1.47
(Mean * SD)
Fig. 7. Plasma concentration (single dose).
6,000 75
] VAN 7aN 7AY g
3 5,000 N v
§ g—'—’_—__c s} o o e
2
g 4,000 AE? ] —o— 250 mga-6) e
§ 3.000 —0— 500 mg (n=6) §
g 3
g 2,000 5 D—D— 1000 mg (n=6) 25 g
5 o] g
0 b m.{« >, E | 0
0~2 2~4 4~6 6~8 8-12 12~24
Time (h)
Time after administration (h) 0~2 2~4 4~6 6~8 8~12 12~24
Concentration 837 196 65 17 — -
0.25 g (ug/ml) +371 +87 +53 18 - -
(n=6) Cumulative recovery rate 48.4 57.1 589 59.4 595  59.5
(%) +58 +7.4 +80 +82 *83 +8.3
Concentration 2098 716 128 46 7 —
05¢g (ug/ml) *+679 *+675 +61 +16 +5 —
(n=6) Cumulative recovery rate 43.9 60.9 62.9 639 642 64.2
(%) +15.0 +6.7 +6.7 +6.9 *7.0 *7.0
Concentration 5390 1151 286 52 7 1
1.0¢g (ug/ml) +1822  +426 +88  +24 4 0
(n=6) Cumulative recovery rate 46.2 57.0 59.3  59.8  60.0  60.1
(%) +34 +2.3 +24 +24 24 *24
(Mean * SD)

Fig. 8. Urinary excretion (single dose).
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1 15 2 3 4 6 8
Time (h)
Pharmacokinetic parameters of multiple administration
Cmax (0.5 h) 8 Vdg t28 AUCw CLt CLr
(ug/ml) hY) 1) (h) (h'ug/ml) (1/h) (1/h)
9oe 28.47 0.866 20.64 0.82 29.49 18.07 9.80
(:-6) +6.25 +0.121 +3.12 +0.13 +9.02 +4.54 *+2.77
g;: g 24.77 0.852 23.93 0.88 26.67 19.42 11.29
@=6) +2.63 +0.147 +3.48 +0.19 +5.68 +3.87 +2.90
(Mean + SD)
Fig. 9. Plasma concentration (multiple dose 0.5 g x 2/day x 5 days).
6,000+ ~75
5,000 -~
_ 3
Z —— s
R R
g
£ 3,000 — 15t 0.5 g (1=6) o
: *05g@m ;
g l__—l ——— 9th 0.5 g (n=6) L5 5
=
i
o 0
2~4 4-~6 4~6
time (h)
Time after administration (h) 0~2 2~4 4~6 6~12
Concentration 2046 288 77 8
°i5t8 (ug/ml) *171 +149 48 +5
S
(n=6) Cumulative recovery rate 43.4 51.7 53.7 54.3
(%) +5.6 +4.5 *4.5 +4.7
Time after administration (h) 0~2 2~4 4~6 6~8 8~12 12~24
Concentration 2152 274 55 11 3 -
oéfhg (ug/m)) £378  *127  *19 %6 3 -
(n=6) Cumulative recovery rate 48.8 55.9 57.5 57.8 58.0 58.0
(%) +6.3 +6.6 +6.5 +6.5 +6.6 +6.6
(Mean + SD)

Fig. 10. Urinary excretion (multiple dose 0.5 g x 2/day x 5 days).
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1 15 2 3 4 6 8
Time (h)
Pharmacokinetic parameters of multiple administration
Cmax (0.5 h) B vdg t128 AUCe Clt Cir
(pg/ml) (™" 1) (h) (hug/ml) (1/h) (1/h)
i(: g 52.27 0.775 20.90 0.90 56.73 16.31 9.36
(rT-G) *+5.74 +0.078 +4.57 +0.09 +3.90 +4.06 +2.34
;tg g 53.20 0.772 22.43 0.90 58.49 17.29 10.92
(0=6) +3.51 +0.071 +2.08 +0.09 +6.96 +1.91 +1.13
(Mean + SD)
Fig. 11. Plasma concentration (multiple dose 1.0 g x 2/day x 5 days).
6,000 (75
5004 00— ——————— ~
-~ ®
£
_g 4,000 50 E
g 3,000 e 15t 1.0 g (n=6) g
E 2,000 D ~—=5th 1.0 g (n=6) Las 5
1.000{ 5
0 0
0~2 z~a 4~6 o~12
Time (h)
Time after administration (h) 0~2 2~4 4~6 6~12
Concentration 3477 541 176 23
1-10 g (ug/m)) +1485  *204  +78 =11
st
(n=6) Cumulative recovery rate 45.8 54.3 56.7 57.5
(%) +33 +3.2 +33 +3.2
Time after administration (h) 0~2 2~4 4~6 6~8 8~12 12~24
Concentration 3745 556 163 37 6 —
1é°hg (ug/mb) £1923 %162 *29 %20 2 -
t
(n=6) Cumulative recovery rate 49.7 60.3 62.5 63.0 63.2 63.2
(%) +19 +1.7 *1.5 +14 14 *14
(Mean * SD)

Fig. 12. Urinary excretion (multiple dose 1.0 g + 2/day x 5 days).
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CLINICAL PHASE ] STUDY OF MEROPENEM

Mitsuyoshi Nakashima, Toshihiko Uematsu and Mitsutaka Kanamaru
Department of Pharmacology, Hamamatsu University, School of Medicine,
3600 Handa-cho, Hamamatsu 431-31, Japan

Kazue Ueno
Institute of Anaerobic Bacteriology, School of Medicine, Gifu University

Meropenem (MEPM) is a new carbapenem antibiotic synthesized by Sumitomo Pharmaceuticals Co.,
Ltd., Japan, which is stable to human renal DHP- ] . A single dosing study (0.25, 0.5, and 1.0 g) and
multiple dosing study (0.5 and 1.0 g, 9 times every 12 hours) were performed in a total of 30 volunteers
(6/group). Each was administered MEPM intravenously during 30 minuites.

The drug concentrations in plasma and urine were determined by HPLC and bioassay methods. There
was a good correlation between the two methods. Plasma levels immediately after i.v. infusion were 15.8,
26.9 and 53.1 ug/ml at doses of 0.25, 0.5 and 1.0 g, respectively, and the t;,» for elimination from
plasma was about 1 hour. The urinary recoveries of the drug were 54.3 to 64.2% of the doses. No
abnormal accumulation or change in urinary recovery of the drug was found in the single dosing study.

No abnormal laboratory findings or symptoms were observed except for slight increases in
ap-microglobulin and S3,-microglobulin (urine) in a volunteer at 0.5 g multiple dosing. These increases
returned to normal after the administration period.

No changes in dominant the bacterial species of Enterobacteriaceas in stool were found after multiple
dosing.

From the above results, it is concluded that MEPM was well tolerated and exhibited pharmacokinetic
properties comparable to those of imipenem with coadministration of cilastatin, a DHP- ] inhibitor.



