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Table 1. Clinical characteristics of subjects for pharmacokinetic studies
of imipenem/cilastatin sodium
Subject Cer Age Weight

Study Group No. (ml/min) Sex (y/0) (kg)
1 Normal M 28 68
I 2 Normal M 27 73
3 Normal M 27 60
4 Normal M 26 64
5 54.1 M 65 56

I 6 51.6 M 60 64.5
Single 7 50.8 M 63 82
dose 8 4.6 M 75 45
1 9 42.9 M 68 62
10 42.2 F 68 53
11 17.8 M 87 57

v 12 14.5 M 75 51.5
13 8.7 M 74 42
. 14 47.8 M 73 55
M;’:::]e v 15 4.1 M 56 68
16 30.6 M 75 50

group II~IV 5 XU groupV D 148 & 9 B Ti3,
S LI AR 8,12 Bl %8I0 Lic, Group V Tik
5 ¥ B © SHBARAHE 30 42, 12 B¥RIDRM b 7775 - 7

I3 heparin IR & i TR, EbcKiLL,
Bohi- mific &/ 1M morpholino-ethane sulfo-
nate buffer (pH 6. 0)/ethylene glycol (1: 1 v/v) ¥#inx
dry ice/acetone = TREASWE, NEE T—80°C iz T
ﬁﬁ L7
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Table 2. Plasma concentrations of imipenem and cilastatin sodium after a single dose in healthy volunteers
and patients with renal insufficiency
Imipenem/cilastatin sodium : 500 mg/500 mg, 30min, D.I.

(ug/ml)
Subject Imipenem Cilastatin sodium
Group
No. | 172 1 2 4 6 8 12h | 1/2 1 2 4 6 8 12h
1 33.6 | 17.1 4.4 1.0 0.3 - - 36.7| 17.0 6.3 <0.3]<0.3 - -
2 15.5 | 10.2 3.2 0.7 0.2 - - 26.2 4.1 4.0 0.5 <0.3 - -
3 15.0 | 11.7 4.3 0.9 0.3 - - 2.4 1.1 4.4 0.7] <0.3 - -
1 4 29.5 | 15.6 8.9 1.3 0.6 - - 43.3| 22.1 5.0 1.2] <0.3 - -
Mean | 23.4 | 13.7 5.2 1.0 0.4 - - 32.7] 16.8 4.9 0.8 — - -
£SD. | £9.6 | £3.2 | £2.5 | £0.3 | £0.2 +8.9| +3.8( £1.0f %0.4
5 37.8 | 18.4 7.4 1.8 0.6 | 0.2 |<0.2 43.7| 18.4 7.0] <0.4|<0.4 | <0.4 | <0.4
6 48.2 | 27.0 9.8 2.5 - 0.3 |<0.2 40.4| 15.4 5.6 14| — |[<0.8 | <0.8
b 7 33.8 | 20.6 7.6 2.3 0.9 | 0.3 [<0.2 34.2( 154 7.9 1.5/ <0.8 | <0.8 | <0.8
Mean | 39.9 | 22.0 8.3 2.2 0.8 1] 0.3 - 39.4| 16.4 6.8 1.5 — — —
+SD. | £7.4 | £4.5 | £1.3 | £0.4 | £0.2 | 0.1 +4.8| £1.7( *1.2| %0.1
8 30.2 | 19.4 | 15.2 5.1 2.8 1.4 0.3 43.4| 30.4| 16.5 7.0 2.5 0.9 | <0.4
9 39.0 | 21.2 | 10.0 2.8 - 0.4 [<0.2 3.1 15.7 7.6 2.6 — |<0.8|<0.8
it 10 54.2 | 24.8 | 13.0 4.7 1.7 0.7 [<0.2 73.71 39.2| 18.0 56| 2.1 0.8 | <0.8
Mean 41.1 21.8 12.7 4.2 2.3 0.8 - 51.1 28.4 14.0 5.1 2.3 0.9 -
+SD. |t12.1 | £2.8 | £2.6 | £1.2 | £0.8 [£0.5 +19.9 £11.9| +5.6| +2.2| £0.3 | £0.1
11 36.2 [ 26.4 | 16.2 7.9 35| 2.6 1.1 60.3| 32.3| 25.5| 18.0| 11.2 7.4 3.4
12 51.0 | 34.0 | 23.0 | 11.0 6.3 | 3.2 1.2 62.5| 37.2| 25.8]| 20.5| 12.4 8.5 4.4
v 13 53.6 | 32.8 24.6 15.4 11.2 7.1 2.8 85.3| 56.8| 47.6] 37.5| 27.8 23.3 14.2
Mean 4.9 | 31.1 21.3 11.4 7.0 4.3 1.7 69.4( 42.1 33.01 25.3| 17.1 13.1 7.3
+SD. [ £9.4 | £4.1 | £4.5 | £3.8 | £3.9 |+2.4 |£1.0 | £13.8| +£13.0| £12.7| £10.6| £9.3 | =8.9 | £6.0
Table 3. Plasma concentrations of imipenem and cilastatin sodium after multiple doses
in patients with moderate renal insufficiency
Imipenem/cilastatin sodium : 500 mg/500 mg, 30min, D.I.
(ug/ml)
Subject Imipenem Cilastatin sodium
Group| Dose
No. | 12| 1 2 4 6 8 | 12h| 12| 1 2 4 6 § | 12h
14 33.4] 20.0( 11.4 4.4 1.5 0.5] <0.2| 37.9| 18.8 8.7 3.7 1.5 0.9]<0.5
15 25.0| 16.8 6.2 1.8 0.4 <0.2|<0.2| 26.9| 13.7 5.4 1.3 .71 <0.5] <0.5
1st 16 4.6 26.6 18.2 8.0 3.8 2.3 0.6 39.7| 24.9| 154 7.6 4.8 3.1 1.2
Mean 34.3| 21.1| 11.9 4.7 1.9 1.4 — 34.8| 19.1 9.8 4.2 2.3 2.0 —
+SD. | £9.8| &5.0 | £6.0 | £3.1 | £1.7| £1.3 +6.9| £5.6 | £5.1| £3.2 | £2.2| =1.6
14 21.4 — — — - — <0.2| 25.1 — — — — - <0.5
15 23.8 — — - - — <0.2| 30.8] — — — - - <0.5
vism| 16 |56 — | —| | —=1]—1| 04|30 —| 1] —1]—-1-=11
Mean | 23.6 — - — - - - 293 — - - - - -
+S.D. | 2.1 +3.7
14 41.21 20.2| 12.0 5.0 1.8 0.7 <0.2| 51.1| 26.5| 13.4 5.4 1.7 0.8 <0.5
15 34.0| 20.6( 7.8 3.4 0.7 0.3 <0.2| 5.6 24.9| 8.2 1.9 0.6 | <0.5| <0.5
9th 16 32.6| 29.4( 22.4| 10.4| 3.7 2.1 0.5| 41.4| 19.4| 16.5 7.9 4.2 2.2 0.7
Mean 35.9| 23.4| 14.1 6.3 2.1 1.0 — 49.4| 23.6| 12.7 5.1 2.2 1.5 -
+SD. | £4.6 | £5.2 | £7.5| £3.7| £1.5| £1.0 +7.3| £3.7| £4.2| £3.0| £1.8| £1.0
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Table 4-1. Urinary excretion of imipenem after a single dose in healthy volunteers
and patients with renal insufficiency
Imipenem/cilastatin sodium : 500mg/500 mg, 30min, D.I
Grou Subject Concentration®* Imipenem
P No. & recovery** 0~2 2~4 4~6 6~8 8~10 | 10~12n
1 Concentration 2,541.1 592.2 109.4 - - -
Recovery 43.9 54.1 56.0 — - —
2 Concentration 1,423.4 245.4 43.5 - - -
Recovery 56.2 65.9 67.6 - -~ -
3 Concentration 2,201.7 363.5 97.1 d - -
1 Recovery 39.5 46.0 47.7 - - —
4 Concentration 3,422.4 682.9 35.3 - - -
Recovery 46.5 55.8 56.3 - — —
Concentrati 2,397.2 471.0 71.3 - - -
Mean centration +828.3 | £201.7 +37.4
.................................................................................................. B IO
xsp. [T 46.5 5.5 %9 | — - -
ecovery +7.1 +8.2 +8.2
5 Concentration 604.8 240.6 67.0 17.9 5.7 1.3
Recovery 31.9 44.6 48.1 49.1 49.4 49.5
6 Concentration 947.5 236.8 65.3 17.6 6.2 21
Recovery 55.8 69.8 73.6 74.7 75.0 3.2
I 7 Concentration 607.6 301.3 88.3 38.5 14.7 3.7
Recovery 36.0 53.9 59.1 61.4 2.3 62.5
Concentration 720.0 259.6 73.5 4.7 8.9 2.4
Mean +197.1 +36.2 +12.8 +11.9 =5.1 +1.2
+S.D. Recover 41.2 56.1 60.3 61.7 62.2 62.4
y +12.8 | *12.7 +12.8 +12.8 +12.8 +12.9
8 Concentration 445.5 333.4 115.7 111.4 45.2 15.6
Recovery 17.0 29.7 31.1 38.3 40.0 40.6
9 Concentration 1,668.1 616.4 283.7 56.1 25.4 12.0
Recovery 33.3 45.5 51.2 52.3 52.8 53.1
1 10 Concentration 982.8 474.6 253.0 81.2 23.7 11.3
Recovery 24.3 36.0 42.3 4.4 45.0 45.3
Concentration 1,032.1 474.8 217.5 83.9 31.4 13.0
Mean +612.8 | *£141.5 +89.5 +27.6 +12.0 j +2.3
___________________________________________________________________________________________________ o
£SD. R 24.9 37.1 42.5 45.0 45.9 46.3
ecovery
+8.2 +8.0 +8.6 +7.0 =6.5 +6.3
1 Concentration 361.7 492.3 266.3 207.1 54.4 50.3
Recovery 5.6 13.2 17.4 20.6 21.4 22.2
12 Concentration 551.3 208.8 180.7 172.3 66.3 32.8
Recovery 7.9 10.9 13.5 16.0 16.9 17.4
v 13 Concentration 144.7 122.7 97.1 108.6 48.2 45.6
Recovery 2.6 4.7 6.4 8.4 9.2 10.0
Concentration 352.6 274.6 181.4 162.7 56.3 42.9
Mean | +203.4 +193.4 +84.6 +49.9 +9.2 +9.1 i
+SD. Recove 5.4 9.6 12.4 15.0 15.8 16.5
i +2.7 +4.4 +5.6 +6.2 +6.2 +6.1

* pg/ml ** cumulative %
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and patients with renal insufficiency

Imipenem/cilastatin sodium @ 500 mg/500 mg, 30 min, D.L

Table 4-2. Urinary excretion of cilastatin sodium after a single ‘dose in healthy volunteers

Subject Concentration® Cilastatin sodium
Group . —_
No. & recovery 0~2 2~4 4~6 6~8 8~10 10~12h
1 Concentration 3,152.9 180.5 102.2 — — —
Recovery 544 62.7 64.5 - b —
N Concentration 1,313.9 135.6 21.7 - - -
- Recovery 51.9 57.2 58.1 — — —
3 Concentration 2,756.8 228.0 69.3 — - -
I Recovery 49.4 53.5 54.8 — — -
4 Concentration 3,746 546.0 16.5 - - -
Recovery 51.0 58.4 58.6 — — -
Concentration 2,742.5 7.5 52.4 a - -
Mean ‘ +1,035.6 | +196.9 +40.8
S.D. Recover 51.7 58.0 59.0 — — —
Y +2.1 +3.8 +4.0
5 Concentration 861.2 209.3 47.8 10.4 2.6 <0.8
Recovery 45.4 56.5 59.0 59.6 59.7 59.7
6 Concentration 824.8 174.3 52.2 12.5 2.4 <0.8
Recovery 48.6 58.9 62.0 62.7 62.8 62.8
I 7 Concentration 670.7 281.3 58.0 20.2 6.9 <0.8
Recovery 39.7 56.4 59.9 61.1 61.5 61.5
Concentration 785.6 221.6 52.7 14.4 4.0 —
Mean +101.2 +54.6 5.1 £5.2 +2.5
=S.D. R 14.6 57.3 60.3 61.1 61.3 61.3
ecovery +1.5 +1.4 £1.5 +1.6 +1.6 +1.6
3 Concentration 629.3 395.4 139.5 125.4 60.2 16.5
Recovery 24.0 39.0 4.4 49.1 51.4 52.1
9 Concentration 2,160.3 927.8 232.3 38.7 21.6 7.8
Recovery 43.1 61.6 66.2 67.0 67.4 67.5
1 10 Concentration 1,502.3 715.7 210.7 74.9 30.4 13.5
Recovery 37.2 54.9 60.1 61.9 62.7 63.0
C trati 1,430.6 679.7 194.2 79.6 37.4 12.6
Mean oncentration +768.0 | +268.0 +48.5 +43.5 +£20.3 £4.4
£3.D. R 34.8 51.8 56.9 59.3 60.5 60.9
ecovery +9.8 | *11.6 +11.2 £9.2 +8.2 +7.9
1 Concentration 531.4 843.5 524 .4 440.0 153.8 231.2
Recovery 8.2 21.3 29.4 36.3 38.6 42.2
12 Concentration 943.1 613.7 458.3 434.4 216.2 162.5
- Recovery 13.5 22.4 29.0 35.2 38.3 40.6
v 13 Concentration 381.3 269.3 341.3 504.6 255.6 313.2
Recovery 6.7 11.5 17.5 26.4 31.0 36.5
C trati 618.6 575.5 441.4 459.7 208.5 235.6
Mezan oncentration +290.9 | +289.0 +02.7 +39.0 +51.4 +75.4
+S.D. R 9.5 18.4 25.3 32.6 36.0 39.8
ecovery +3.6 +6.0 +6.8 +5.4 +4.3 +2.9

* ug/ml

cumulative %
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sodium DOEIREAEhEh 1.3,2.4 fEEEBHERTH

2% (Y
2) HERERBR
Imipenem/cilastatin sodium : 500 mg/500 mg
30 min, D.I
2397.2
]
2000k Imipenem
15001

Urinary concentration (ug/ml)

Urinary concentration (xg/ml)

2000

1500

1000

62.4

B ")

SN RO

Group V, st @R MAELE /ILE TORME
SRR D IPM ORpEkft A5 &, 12 FMET
OPRRHEIEIL 1B D 31,.9+1.3% KKK, 5,9
BETIEEhEh 40,3+4.6,54.9£12,1% L, #5%
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Fig. 3. Mean urinary excretion of imipenem and cilastatin sodium after a single dose in
healthy volunteers and patients with renal insufficiency
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Fig. 4. Mean urinary excretion of imipenem and cilastatin sodium after multiple doses in

patients with moderate renal insufficiency
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£h 51.9%14,2,56.0+8.5,66,4+14,.8% & BEYE
RBTHEVERTHHEAD S hotbhis,

IPM & cilastatin sodium o R REURER 1, 5,9
BEAZLHBLTADE, WTFho@s#d cilasta-
tin sodium 23 LEIZEMTH H, = ORI, KRERS
O group IIl CALREEREFR—TH - 1o

3. EBHFEMIT

X FH paremeter % Table6 (i [ ) &
Table 7 (EEH L) IR LI, ¥i, grouplI~IV i
BT, Ka, Tyn(B), AUC & Cer & o HBI% 2T

fiR % Fig.5 iR L1,

D WHEE Ko

BERERBCETS IPM O K, (2 groupl, 1I ¢
TExh¥h 1.040.3,0 9+0, 1/08MH & Zizabh
group III T 0.7 0. 3/KsM] & > 32 I{ETF L, group
IV TR 0420 1/ M EETHER & oot —F,
cilastatin sodium DMEEEMRD K, i1, group I T¢I
1.1+0.1/FM), groupIl Tix1 BICOREH I T
B0, L4/BMET LA ER Lickt, groupIIL IV T
EhEh 0.8+0.2,0.3+0.1/B5M & Cer DETF Iz

Table 5-1. Urinary excretion of imipenem after multiple doses in patients with

moderate renal insufficiency

Imipenem/cilastatin sodium : 500mg/500 mg, 30min, D.I.

Subject | Concentration® Imipenem
Group | Dose .

No. & recovery 0~2 2~4 4~6 6~8 8~10 10~12h

14 Concentration 1,284.8 897.2 311.5 203.7 81.0 35.1

Recovery 13.9 23.6 27.0 29.2 30.1 30.5

15 Concentration 1,257.1 374.1 91.9 51.1 6.5 4.6

Recovery 22.9 29.7 314 32.3 32.4 32.5

1st 16 Concentration 539.1 377.0 183.7 58.0 73.7 56.6

Recovery 13.7 23.3 28.0 29.5 31.4 32.8

Concentration 1,027.0 549.4 195.7 104.3 53.7 32.1

Mean +422.8 +301.2 +110.3 +86.2 +41.1 +26.1

+S.D. Recover 16.8 25.5 28.8 30.3 31.3 31.9

Y +5.3 +3.6 £2.3 +1.7 +1.2 +1.3

14 Concentration 1,959.2 802.8 277.8 77.0 50.7 14.6

Recovery 28.0 39.5 43.5 44.6 45.3 45.5

15 Concentration 852.4 216.0 50.3 23.1 6.2 2.0

Recovery 27.4 34.4 36.0 36.8 37.0 37.0

v 5th 16 Concentration 828.9 246.0 153.8 76.1 56.6 30.5

Recovery 22.8 29.6 33.9 36.0 37.5 38.4

C trati 1,213.5 421.6 160.7 58.7 37.8 15.7

Mean | —OnCEMANOM | 6459 | %3305 | +£113.9 +30.9 | +27.6 143

+S.D. R 26.1 34.5 37.8 39.1 39.9 40.3

ecovery +2.8 | #5.0 +5.0 +4.8 +4.7 +4.6

14 Concentration 1,759.5 566.0 276.2 129.4 52.2 17.6

Recovery 25.9 34.2 38.2 40.1 40.9 41.2

15 Concentration 1,545.8 365.7 53.0 49.2 12.3 3.1

Recovery 48.8 60.4 62.1 63.6 64.0 64.1

9th 16 Concentration 572.1 417.1 302.9 168.3 62.5 7.1

Recovery 22.2 38.3 50.0 56.6 59.0 59.3

C trati 1,292.5 449.6 210.7 115.6 42.3 9.3

Mean | —oneemtralion | 639 | +104.0 | +137.2 +60.7 | *26.5 +7.5

+S.D. R 32.3 44.3 50.1 53.4 54.6 54.9

ecovery +14.4 | +14.1 +12.0 +12.1 +12.2 +12.1

® pg/ml ** cumulative %
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EL{ET LI

Group II~1V 04 #i#a#E & Licxic IPM, cilastatin
sodium @ Ko & Cer & DRlITIZ, & b IR
RED LRI,

IPM & cilastatin sodium 0 Ko B L TR 3 &,
group I~III ¢k IPM o J7pME <L, group IV T ci-
lastatin sodium DHFHBEVFERTH - 1o

R LERD IPM icoWTid 1,9 B»AEhER
0.6+0,1,0,6+0, 3/i¢M L #i27s <, cilastatin sodium
TR 1B D 0.710.3/RMicx L, 9B TiX 0.9%

0.8/B6M L > ric B L1z

My B> IPM L cilastatin sodium @ K, %}
Bt+5L, 1,9 #&H & bic cilastatin sodium DN HHg
WRTR LT,

2) WHE L o e i R

MEY 588D IPM 2\ TAh 5 &, groupl i3
1.3+0.3 EEMICH b, groupll CH 1.2+0.1 By L
#Zirabhich o1, LA L, groupIll Tik 1.6+0,3
ML PPEXL, groupIV Tk 2,7+0.4 B LIER
WP LT, ¥1o, cilastatin sodium DMEIRE

Table 5-2. Urinary excretion of cilastatin sodium after multiple doses in patients with

moderate renal insufficiency

Imipenem/cilastatin sodium > 500 mg/500 mg, 30 min, D.I.

Subject | Concentration* Cilastatin sodium
Group | Dose .

No. & recovery 0~2 2~4 4~6 6~8 8~10 10~12h

14 Concentration 1,444.6 1,457.1 500.5 257.7 126.2 77.8

Recovery 15.7 31.4 36.9 39.7 41.0 41.9

15 Concentration 2,903.5 636.8 139.1 52.9 5.3 4.8

Recovery 52.8 64.4 67.0 67.9 68.0 68.1

1st 16 Concentration 481.0 421.0 309.2 180.4 228.9 174.3

s Recovery 12.2 23.0 30.8 35.4 4.3 45.7

Concentration 1,609.7 838.3 316.3 163.7 120.1 85.6

Mean " O 111,219.7 | #5467 | +£180.8 | +103.4 % £111.9 | 8.1

£SD. ecover 26.9 39.6 4.9 47.7 50.1 51.9

Y +22.5 +21.9 +19.4 +17.7 +15.5 +14.2

14 Concentration 1,818.0 1,172.6 430.1 62.4 71.4 13.2

Recovery 26.0 42.8 48.9 49.8 50.8 51.0

15 Concentration 1,330.1 161.9 61.7 25.8 6.7 2.0

Recovery 42.8 48.0 50.0 50.9 51.1 51.1

v 5th 16 Concentration 1,526.9 302.4 260.3 144.0 104.6 47.9

Recovery 42.1 50.4 57.6 61.6 64.5 65.8

Concentration 1,558.3 545.6 250.7 7.4 60.9 21.0

Mean +245.5 +547.4 +184.4 +60.5 +49.8 +23.9
______________________________________________________________________________________________ L

*S.D. Recovery 37.0 47.1 52.2 54.1 55.5 56.0

+9.5 +3.9 +4.7 +6.5 +7.8 +8.5

14 Concentration 1,970.9 857.8 433.3 170.5 74.2 17.4

Recovery 29.0 41.6 48.0 50.5 51.5 51.8

15 Concentration 1,667.5 335.3 38.1 41.5 8.4 3.0

Recovery 52.7 63.3 64.5 65.8 66.1 66.2

9th 16 Concentration 670.5 785.9 386.1 163.0 85.2 8.4

Recovery 26.0 56.4 71.4 71.7 81.0 81.3

Concentration 1,436.3 659.7 285.8 125.0 55.9 9.6

Mean +680.3 | +283.2 | +215.8 £72.4 +41.6 +7.3

+S.D. Recover 35.9 53.8 61.3 64.7 66.2 66.4

overy +14.6 £11.1 | £12.0 +13.6 +14.8 | +14.8

* pg/ml ** cumulative %
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Table 6. Pharmacokinetic parameters of imipenem and cilastatin sodium after a single dose
in healthy volunteers and patients with renal insufficiency
Imipenem/cilastatin sodium : 500 mg/500 mg, 30 min, D.I.
Imipenem Cilastatin sodium
Subject
Group No K2 Kn K. Tng Vi AUC Kz Kz Ka T 7] AUC
(ht) | (W) | (h!) (h) (L) | (ugh/ml)| (h71) | (7" | (A7) (h) (L) | (ug-h/mi)
1 0.433( 0.908| 1.344 1.19% | 20.49 39.01 - - - 0.603 - 8B.U
2 0.016| 0.913| 0.825| 0.921| 32.81 21.88 0.087 1.658 1.186| 0.667| 20.08 29.52
3 0.124 0.716| 0.780 1.392| 39.10 25.49 0.072 1.428 1.049| 0.754| 21.52 29.76
I 4 0.314 0.625 1.015 1.685| 25.46 44.33 0.231 1.067 1.179( 0.971| 14.04 47.73
Mean 0.222] 0.791 0.991 1.299| 29.47 32.68 0.130 1.384 1.138| 0.749| 18.5% 36.31
+SD. | £0.187 | £0.143| £0.256| £0.322| £8.18 | +£10.71 | 40.088 | +0.298| £0.077| £0.161 | +3.97 +8.62
5 0.615 1.417 1.044 1.162| 18.97 47.57 - - - 0.717 - 45.49
6 0.325 1.106] 0.924 1.208| 13.42 64.61 1.064 1.806 1.355 1.000| 19.66 42.63
11 7 0.245 1.007| 0.807| 1.303| 18.40 49.66 - - - 0.834 - 42.11
Mean 0.395 1.1771 0.925 1.224| 16.93 53.95 - - - 0.850 - 43.41
+SD. | £0.195| £0.214| £0.119| £0.072| £3.05 +9.29 +0.142 +1.82
8 0.016| 0.499( 0.399| 1.941| 19.23 72.9 0.257]| 2.126] 0.564 1.421] 12.91 88.63
9 0.583 1.506| 0.845| 1.309| 17.78 57.40 1.335| 2.124| 0.987 1.292| 22.5 47.80
m 10 1.308 2.14 0.885 1.417] 14.9%6 78.10 0.637 1.488 0.854 1.243 9.69 107.87
Mean 0.636 1.370| 0.710 1.556| 17.32 69.49 0.743 1.913] 0.802 1.352]| 15.06 81.43
+S.D. | £0.648 | £0.811| £0.270 | £0.338| +2.17 | £10.78 | £0.547 | +0.368 | £0.216| ~0.065| +6.69 | +30.68
11 0.277( 0.777| 0.407| 2.621| 18.73 97.12 2.948| 4.521| 0.344( 3.391| 13.70 194.40
12 0.578 1.540( 0.430( 2.357| 13.48 133.29 1.263 1.982| 0.312| 3.786| 13.10 219.97
N 13 1.453| 3.003| 0.327] 3.226| 13.84 178.87 1.299( 2.776| 0.179]| 5.755 8.60 200.%
Mean 0.769 1.773| 0.388( 2.735| 15.35 136.43 1.837| 3.093| 0.278| 4.311| 11.80 305.11
+SD. | £0.611| £1.131| £0.054| £0.446( +2.93 | +40.97 | £0.963 | £1.299| +0.088| +1.266| +2.79 | +170.09
Table 7. Pharmacokinetic parameters of imipenem and cilastatin sodium after multiple doses
in patients with moderate renal insufficiency
Imipenem/cilastatin sodium : 500 mg/500 mg, 30 min, D1.
. Imipenem Cilastatin sodium
G D Subject
roup 0se No. Klz KZI Kel T]/U Vd AUC Klz K“ K.] Tl/zp V‘ AUC
(b)) [ (WY | (Y (h) (L) [(ugWm)| (b)) | (b)) | (A7) (h) (L) |{eg-/ml)
14 1.009| 3.903| 0.658| 1.367| 18.84 60.30| 0.893| 1.198| 0.809| 1.798| 22.89 | 58.65
15 0.033| 0.950| 0.770| 1.011] 20.69 37.76] 0.539| 1.115 0.967| 1.357| 27.58| 35.49
1st 16 0.920| 2.052| 0.514| 2.070( 16.24 | 100.28| 0.678| 1.127| 0.440( 2.792| 20.17| 101.12
Mean 0.654| 2.302 0.647 1.483| 18.59 66.11] 0.703| 1.147( 0.739] 1.982| 23.55| 65.09
v +SD. | £0.540| £1.492| £0.128| +0.539 | +2.24 | £31.66| +£0.178| £0.045) £0.270 | £0.735| +£3.75 | £33.28
14 2.612| 5.05G6| 0.750| 1.452| 18.41 67.80( 0.917| 1.898| 0.791| 1.442| 14.51 8.19
15 0.29| 1.298| 0.798{ 1.221| 18.06 51.84| 0.599| 1.347| 1.218| 1.060| 12.99| 62.37
‘9th 16 0.000( 0.322 0.331| 2.055| 14.64 | 108.04( 3.574| 4.744| 0.546| 2.289| 21.18| ®B.3
Mean 0.969]| 2.223| 0.626] 1.576| 17.04 75.89| 1.697| 2.663| 0.852| 1.597| 16.23 78.63
+SD. | £1.430| £2.496| £0.257| +0.431| +2.08 | +28.96| +1.634| +1.823| +0.340| £0.629| +4.36 | £15.55
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Table 8. Laboratory findings before and after multiple doses in patients with moderate renal insufficiency
Imipenem/cilastatin sodium : 500 mg/500 mg, 30 min, D.I.

Grou Subject | Sampling] RBC Hb Ht WBC | Platelet| GOT GPT Al-P BUN S-Cr
Pl No. time | (10/mm®) | (g/dl) (%) | (/mm?*) | (10Ymm®) | (TU/1) | (1UA) | (1U/1) | (mg’dl)| (mg/dl)

” Before 366 10.8 32.2 3,600 19.5 30 23 56 13.9 1.15

After 389 11.2 34.0 3,600 21.4 30 19 46 20.9 1.16

v 15 Before 382 11.4 31.6 8,000 32.3 13 19 47 16.6 0.98
After 367 10.9 33.3 6,600 31.1 22 21 41 15.3 0.97

16 Before 331 10.9 32.9 3,200 21.4 37 14 186° 22.5 1.31°

After 328 10.7 32.7 3,500 22.1 29 17 200* 2 1.21

abnormal value

B0 Tye(B) b IPM LEROBARER LI, Thb
%, groupl, II TixEh£h 0.7+0.2,0.91+0.1 R
LEkie <, groupIILIV Tix 1.4+0.1,4.3+1.3 B
LB IER LI,

Group II~IV D&HBKE T iz & i IPM, cilasta-
tin sodium @ Ty,2(8) & Cer L OMITIX, HEHHTL
HEnZED bl

IPM } cilastatin sodium @ T,,,(8) ZHE L TH
% &, group I~III X IPM oXpi&<{, group IV ¢
¥ cilastatin sodium OHFBRVERK TH - o

B 5RO IPM £ Tk 1,9 #HT 1.5+
0.5,1.6+0.4 B§R & Zixie <, ¥, ZOEXEERRE
B§0 group Il 22 EA LM TH T LA L, ci-
lastatin sodium @ T,/,(8) DEHEHRE LS I®E DS
HEL, FHTh 1HE 2.0+£0.7 B, 9HE 1.6x
0.6 Bl &\ SR TH » 7o

B 50 IPM & cilastatin sodium @ Ty/,(8)
¥ {1 % &, cilastatin sodium D 1HEHD Ty.(8)
gL, IPM © 1,9 # Bk X cilastatin sodium D
I BIIZIER UHSTH > 1o

3) FHpEL AUC

BEHERO IPM o AUC 3, groupl Tik 32.7x
10.7 pg-h/ml T & b, grouplI~IV Tk T h £ h
54.0+9, 3, 69, 5+10, 8,136, 4+41.0 pg-h/ml , Ccr
ET L LD masicik L, Cilastatin sodium % [
BoBEAYER L, Ticbhd groupl TR &R HEL
36.3+8.6 pg-h/ml TH - 7op3, group II~IV Tixth
#4 43.4+1.8,81.4+30,7,305.1+£170. 1 pg-h/ml &,
Cer DET & & HITHKA LIS

Group II~IV D& HHREZ Lickhic IPM & cilas-
tatin sodium ® AUC & Cer ¢ ORhiziY, LD WERH
K7 B B b i

IPM ¢ cilastatin sodium © AUC #HET5 &,
group I, III, IV i cilastatin sodium %3 E[E b,

group II ¢ix IPM A L@l Ty,

HiE@ERED AUC 13, IPM oW TERET &
DAFYFENKENSTH, 1,9 HEN 66.1+31.7,
75.9+29.0 ug-h/ml ¢ 9 B THTFMTHAL, =D
fEAIL cilastatin sodium CTHLbh, 1, 9 BEMNER
£h 65.1+£33.3, 78.6+15.6ug-h/ml &, EkICHKA
Lo

HE by 580 IPM L cilastatin sodium o AUC i3
1,9 AT LRAD LHECEIEDONILH) 510

4. ReH

HER 5. X UERE GFABROBERE 16 flcks\ T
ZEwEf, BERLBbh5E - BEAERIFAS
Bdbhishole ¥, ERBEEABRTERLES
B oMK R ERK T Table 8 TR LIt L 51z, KiY
M, BHeE FBRECKVT, B5IHRTRELED
R E7-215F (37 9/ 100 ol

II1. # 3

Imipenem/cilastatin sodium (IPM/CS) (2 E Merck
HCBAR I W /- HE4HA carbapenem RITAEHEAAH
TH %Y Imipenem (IPM) o HIE /1%, FRMH, #*
SEEMbLT, 77 ABHE»OEEE X TRRBECR
v, MO ATH D, Ko S aureus, E. faecalis, P.

aeruginosa Voxt LTHB LIHBE D2 R T &2 V8%
LEXRNTLWAYY, REHENELET S B-lactamase 1T
RETHHELDIT, TOAFEEEXLHELTL5%2,
EEABEEOD LD ThHDHHED dehydropeptidase-1 1
X 0 ABARE L E N BT RPEUERIEVY, £ D5
E¥@E BN TEAI L TWAB D cilastatin sodium
THh, HEEDOHRRCHALNRS f-lactamase FREH]
sulbactam & DEG EAE S RicD,

FH ORERACIT 5 EPIEREL, 500 mg/500 mg
# 5T, Ty(B) 11 IPM A3 0.97 BERS,
sodium »% 1.10 B§fEITH b, RpHEtiz 24 B E T
DOENEKRTHD &, IPM A 72.8%, cilastatin sodium

cilastatin
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71 60.6% THY, LbICHHHENE % 2 bR TV

ZDMO

=%, BArn&eTH, WREHHEMOBE LK
HIRRE S\ BHBE TN E & L ICHOmTHYE
BELR LV REESROBI 1A LN, —HBICIE
HEBIETOEAY & 5, L¥EBEF ORI T, Fx
PittRRRg T2 L DAL, O XS R IEH A
HERERE ST 2BE, GaRERCX DB
RItER2ER T HTEMY D 5,

A#| L cephem SRYTAEH & MRMIEIMES, HRME
LHBRE L DENKEVREM OBV EH L EL LR
Tu5h, BN TERERERE LR L LIRNID
TH3MICTERLW, 2T, RAZSORMERAS
LU A DREDOBRIEMEE YL THAF O MEIR LR
L RERB SFEOGCABM LR L, R HFMER
Tl 1,

# | 500 mg/500 mg & AEEMTEIC L b MERS L
FER, Mmifichi@EEx IPM, cilastatin sodium & 124
group fHTEMNBD LRI, Tibb, HH &b HHRE
DETR#V, mEPRRRELGE < 1eb HARRDL
n, hohEEHU EOFREET ficks TFE L m
FREHNBET LR YR

Ko & Cer DBYfRIzDWT&ARB &, IPM, cilastatin
sodium & HICEEOHMLED b, BFHREMEES
CEWCTLFF OMAL b OHKIIBRIEICK 2 (KE
L, BRZEICECFIVEESh2b0LELLR
120 Ty2(B) XFMHI L 3 Cer 50 ml/min ki group
TELKIEETAHERAIBED LI, cilastatin sodi-
um ©OFA IPM X b b ZOFEERHEL Bbhi, B
REOETE &b ImEPRBREDOER L T,,(B) @
ERMOYURDOT Lighib AUC { BEEOETICfE
AR L DEMERALBE LN THo ek, TOHEBORE
1% cilastatin sodium DA L g

D X5 RBEECETICH S BAOGAREOET
DU, ECHHESAHEA LIEREELOR DN, &
F DR PPE % 2 5 & IPM, cilastatin sodium & 3 ic®
BEEDETIAEVET Licdd, TogEiz IPM T#<
Bbhic, Tidb, cilastatin sodium TIREER A
HARBER JUFEEBESL T, b cihto T
NE&Hhich ODIZIER level DEIRENRB LD
L, IPM TRHAFEREE CTT T @ERED ETAH
Zbhh, BEBEEZCETULLOEIELNIT H-
oo FABRDIHER % GIBSON L3 H|E LTV B, BT
cilastatin sodium B[/ 54 cilastatin sodium &
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PHARMACOKINETICS OF IMIPENEM/CILASTATIN SODIUM
IN HEALTHY VOLUNTEERS AND PATIENTS WITH
RENAL INSUFFICIENCY

Hirom: Kumon, Mikio Kisui, AxiHiro Mizuno, Masaya Tsucawa,
Yosuitsugu Nasu and Hiroyuki Oumor:

Department of Urology, Okayama University, Medical School, Okayama
(Director : Prof. H. OHMORI)

The pharmacokinetics of imipenem/cilastatin sodium, a new parenteral carbapenem combination
antibiotic, were investigated in 4 healthy volunteers and 12 patients with varying degrees of impairment
of renal function, after a single or multiple doses (9 doses) of 500 mg/500 mg of the combination
drug administered by a 30-minute drip infusion.

Plasma levels of imipenem and cilastatin sodium after a single administration persisted longer in
parallel with the degree of impairment of renal function as measured by creatinine clearance (Ccr).
Similarly, the urinary recovery of imipenem and cilastatin sodium decreased as the renal function
declined. There were significant linear correlations between Ccr and K, B-phase T,,; and AUC,
respectively. In the multiple-dose study, employing 3 patients with moderately impaired renal
function, AUCs and urinary recovery of imipenem and cilastatin sodium increased in accordance
with the cumulation of dose.

Consequently, it is considered that the dose and interval between doses should be determined
according to the Ccr in patients with impaired renal function.



