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Table 1. Summary of cases treated with cefpiramide (CPM)

Case no. Age Sex Diagnosis Drainage
1 59 F subarachnoid hemorrhage cisternal
2 43 M clivus meningioma ventricular
3 56 F subarachnoid hemorrhage cisternal
4 45 M pituitary adenoma ventricular
5 50 F intraventricular hemorrhage ventricular
6 38 F intraventricular hemorrhage ventricular
7 60 F subarachnoid hemorrhage cisternal
8 69 F subarachnoid hemorrhage ventricular
9 42 F acoustic neurinoma ventricular
10 47 M subarachnoid hemorrhage ventricular
11 29 F intraventricular tumor ventricular
12 73 F cerebellar hemorrhage ventricular
13 55 M arteriovenous malformation ventricular
14 71 F subarachnoid hemorrhage cisternal
15 41 F pineal region tumor ventricular
16 55 F subarachnoid hemorrhage ventricular
17 58 F subarachnoid hemorrhage ventricular
18 48 F subarachnoid hemorrhage ventricular
19 59 M subarachnoid hemorrhage cisternal
20 69 F acoustic neurinoma spinal
21 69 M intracerebral hemorrhage ventricular
22 7 F tentorial meningioma ventricular
23 59 M acoustic neurinoma spinal
24 61 M acute subdural hematama subdural
25 38 M meningitis ventricular
26 56 M subarachnoid hemorrhage ventricular
27 69 M subarachnoid hemorrhage spinal
28 69 F meningitis spinal
29 59 F intracerebral hemorrhage ventricular
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Table 2. CPM concentrations in serum after the first bolus injection of 2g CPM in 20ml saline
Case CPM concentration in serum (ug/ml)
No. | 30min  1h 2h 3h 4h 5h 6h 7h 9h 12h
1 137 110 61.2 42,2
2 210 98.1 63.0 30.8
3 158 127 77.3 65.4
4 204 165 110 67.1
5 189 127 72.4
6 101 82.1 26.8
7 232 185 128 47.6
8 216 158
9 196 123 89.0 > 57.8
10 181 45,2
11 189 91 68.1 . 32.7
12 205 156 118 82.2 64.9
13 153 125 48.6
14 240 143 108 88.2
15 217 164 104 53.8
16 287 183 107 67.8
*16' 258 187 147 95.3
17 266 189 144 91.5 73.3
18 216 157 125 63.3
19 231 215 187 142
.20 157 80.1 35.6
21 282 180 134 77.0 69.2
22 230 197 108 51.0
23 200 92.3 55.2
24 137 72.3
25 132 90.9 67.7 36.3
26 179 124 98.2 59.5
27 179 144 121
28 154 121 81.1 48.1
29 226

* Case 16" shows the data of the second trial in case 16 on=the 16th day after the first injection.
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Table 3. CPM concentrations in serum after serially repeated holus injections for
5 to 10 days
Case CPM concentration in serum (ug/ml)
No. | 30min lh 2h 3h 4h 6h 9h 12h
1 200 147 120 94.7
4 208 179 131 87.8
5 173 101 70.2 22.0
6 132 76.0 36.9 21.4
9 152 104 80.6 47.5
1 160 89.4 52.7 23.0
14 259 166 96.1
15 199 166 112 64.9
.‘.
16 166 124 84.0 4.2
18 232 163 129 75.5
20 223
22 265 206 143 87.6
23 190
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Fig.1. CPM concentration in serum after the first Fig. 2. CPM concentration in serum after serially

bolus injection of 2 g CPM in 20 ml saline
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Table 4. Pharmacokinetic parameters of CPM in serum
Dose A B Alpha Beta Cp(0) Kz

(me) (ug/ml)  (ug/ml) (h™1) (h71) (ug/ml) (h~1)

After first

N 2,000 127.7 137.5 0.4848 0.0812 265.1 0.14
injection
After repeated 5 419 8.4  216.6  2.1340  0.1062  300.9 0.53
injections
Kn Kol Tz2(alpha)  Tiz(beta) Ve AUC
(™) (b1} (h) (h) (D (ug*h/ml)
After first 0.290 0.136 1.43 8.53 7.54 1,957
injection
After repeated | o0 0.145 0.32 6.53 6.65 2,079
injections
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Fig.3. CPM concentration in CSF in all cases Fig. 4. CPM concentration in CSF in the cases

after the first bolus injection
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Table 5. CPM concentrations in cerebrospinal fluid (CSF) after the first bolus injection

Case CPM concentration in CSF (ug/ml)

No. 1h 2h 3h 4h 6h 7h 8h 9h 12h
1 ND ND ND ND
2 ND ND ND ND
3 4.57 4.04 3.43 3.70
4 ND ND ND ND
5 ND 0.43 0.53
6 0.49 6.21 8.11 3.06
7 ND 1.48 5.10 19.8
8 4.05 3.78 2.69
9 0.31 0.22 0.31 1.47
10 ND ND ND
1 ND 0.85 1.01 0.90
12 0.66 0.55 0.52 ND
13 ND ND 0.96
14 ND ND ND ND
15 2.26 2.63 2.57 2.48
16 2.07 5.06 3.81 ND

*16 4.65 5.93 10.5 6.81
17 1.10 1.34 1.16 1.15
18 0.80 1.09 0.88 0.71
19 | 14.6 13.9 10.0 5.85
20 2.31 1.46 1.58 1.15
21 0.52 0.79 2.79 3.49
22 0.63 0.66 0.75 0.60
23 3.60 4.49 3.07
24 8.70  10.2 5.57 2.08
25 ND ND ND ND
26 1.61 1.55 1.60 1.25
27 0.68 1.27 1.61 2.07
28 ND 2.08 2.69 2.47
29 1.30 2.57 0.69 0.51

ND indicates not detected.
* Case 16’ shows the data of the second trial in case 16 on the 16th day after the first injection.
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Table 6. CPM concentrations in CSF after serially repeated
bolus injections for 5 to 10 days

Case CPM concentration in CSF (ug/ml)
No. 1 1n 2h 3h 4h 6h 7h 9h 12h
1 4.14 3.88 4.13 3.36
4 0.74 0.72 0.78 0.84
5 ND 0.44 0.44 ND
6 0.79 1.21 0.94 0.77
9 1.10 1.23 1.44 0.93
10 0.85 0.75 0.77 0.75
11 0.74 0.71 0.66 0.74
14 1.53 1.75 1.46 1.25
15 1.32 1.1 1.83 1.50
16 2.97 2.67 2.61 2.77
18 1.60 1.48 0.94 0.66
*19 22.6 20.3 18:8
*20 2.74 12.8 10.8
22 0.44 0.60 0.97 1.01
23 4.57 4.58 6.03 5.11

ND indicates not detected.
* The data in cases 19 and 20 are excluded from the analysis because of extremely

high values.
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Table 7. Pharmacokinetic parameters, Cmax, and Tmax of CPM in CSF

At Kt Tmu Cl'lll
"(ug-h?*/mi) (h™1) (h™) (ug/g)
After first injection
,,
(all cases) 1.66 0.262 4.75 2.54
After first injection
. 2.09 0.290 4.43 3.02
(positive cases)
After repeated injections 1.57 0.326 4.89 2.07

Table 8. Antibacterial spectrum of CPM

Organism CPM Organism CPM
Staphylococcus aureus 209-P JC 0.39 Neisseria gonorrhoeae 0.025
Staphylococcus aureus SMITH 1.56 Neisseria meningitidis 0.05
Staphylococcus aureus TERAJIMA 1.56 Escherichia coli NIH JC-2 1.56
Staphylococcus aureus NEUMANN 1.56 Escherichia coli NIH 0.19
Staphylococcus aureus E-46 1.56 Escherichia coli K-12 0.19
Staphylococcus aureus No.80(PC-R) 3.13 Citrobacter freundii NIH 10018-68 1.56
Streptococcus epidermidis 1.56 Salmonella typhi T-287 0.39
Streptococcus pyogenes S-23 0.05 Salmonella typhi 0-901 0.39
Streptococcus pyogenes CooK 0.1 Salmonella paralyphi A 0.78
Streptococcus faecalis 1.56 Salmonella paratyphi B 0.78
Streptococcus viridans 1.56 Salmonella enleritidis 3.13
Streptococcus pneumoniae 1 0.05 Shigella dysenteriae EW-T 0.39
Streptococcus pnewmoniae 11 0.05 Shigella flexneri 2a EW-10 0.39
Streptococcus pneumoniae T 0.05 Shigella boydii EW-28 0.19
Micrococcus Iuteus ACTT 9341 0.19 Shigella sonnei EW-33 0.19
Bacillus subtilis ACTT 6633 0.19 Klebsiella pneumoniae KC-1 0.19
Bacillus anthracis 1.56 Klebsiella pneumoniae NCTC 9632 0.78
Corynebacterium diphtheriae 1.56 Enterobacter cloacae NCTC 9394 0.78

MIC (zg/ml) Enterobacter aevogenes 0.39
Enterobacter aerogenes NCTC 10006 1.56

Hafnia alvei NCTC 9540 6.25

Serratia marcescens IFO 3736 12.5
Proteus vulgaris 0X-19 0.025

Proteus mirabilis 1287 0.78

Proteus morganii KoNo 12.5

Proteus retigeri NH 96 0.05

Proteus inconstans NIH 118 3.13

Pseudomonas aeruginosa No.12 1.56

Pseudomonas aeruginosa No.5 3.13
MIC (ug/ml)

— B IE % o B IETREIME T T chloramphenicol, THot e S METP LV

tetracycline, sulfonamide D—# &R\ THEDE O 4@, CPM #ffH LR Tk, BEFEER W
BAOBFREVY & 3h, BETHHEBTCHELT EH5H 1ML b 1.28pg/ml X LR, 4.75 BT
SLOHEU- RS B, HEWEOHBFREITS  2.54pg/ml L BEEC E LK, 68HMMET 2.48 g/
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Table 9. Sensitivity of clinically isolated organisms to CPM

MICso (ug/ml)

ERBOBREIBLII,

o83,

foo

Organisms No. of strains Inoculum size  10%/ml
Staphylococcus aureus 30 3.12
Streptococcus epidermidis 20 3.12
Streptococcus pneumoniae 20 0.025
Streptococcus faecalis 20 25
Streptococcus pyogenes 20 0.012
Escherichia coli 40 1.56
Klebsiella pneumoniae 20 3.12
Proteus mirabilis 30 6.25
Proteus vulgaris 30 25
Proteus morganii 30 25
Proteus retigeri 30 50
Proteus inconstans 30 25
Serratia marcescens 40 100
Pseudomonas aeruginosa 50 6.25
ml, 12 BEEMEC 1.74 pg/ml LK LR v a2 T v DHETH 5B
-2 vH—7 XYM L8, ERESROBRLIZ x Ty
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INTO CEREBROSPINAL FLUID
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We performed a pharmacological study on the penetration of cefpiramide (CPM) into cerebrospinal
fluid (CSF). The concentrations in serum and CSF were measured simultaneously at intervals from
30 minutes to 12 hours after intravenous administration of 2g CPM in 29 patients with intracranial
diseases in whom CSF drainage was performed, and then analyzed both concentrations according to
the two-compartment model.

1) The mean levels in serum were 91.45 pg/ml, 52.29 pg/ml, and 19.60 pug/ml at 6, 12, and 24
hours after the first bolus injection, respectively. The half life of CPM in the beta phase was 8.5
hours.

2) The CPM concentration in CSF rose to 1.25 gg/ml at 1 hour, 2.48 ug/ml at 6 hours and then
decreased slightly to 1.74 pg/ml at 12 hours after the first injection. The pattern of the CPM
concentration in serum and CSF after serially repeated injections for 5 to 10 days was the same as
the data after the first bolus injection.

3) The CPM concentration in CSF was sufficiently higher than the MIC (minimum inhibitory
concentration) of the major organisms causing postoperative intracranial infections. According to the
sensitivity of clinically isolated organisms, however, CPM may prevent postoperative infection caused
by E.coli, S.aureus,S.epidermidis, and K. pneumoniae in one third of the patients.



