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Fig. 2. Urinary excretion of vancomycin.
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Table 1. Serum levels of vancomyein after 1-h drip infusion of a 0.5 g dose

Cer Sampling times/Serum levels (ug/ml)
Group | Case : /min)
{(ml/min) |y 0 0.5 1 2 4 6 11 23 (hours)
H-1 f 109.1{ LOW 28.84 17.06 12.96 8.00 4.72 1.78 1,52 LOW

H-2 : 131.3 0.64 32.55 19.83 14.35 9.14 5.43 3.30 1.456 LOW

H-3 - 88.1| LOW  37.98 20.15 14.17 8.27 5.55 3.83 1.28 LOW
H H-4 l 123.0| LOW ~-38.74 18.69 13.94 9.68 5.91 4.20 1.7 0.15
......... g S
Mean ; 112.9 0.64 34.53 18.93 13.86 8.77 5.40 3.28 1.51 0.15
:tSD§1189 + - 4.69 1.40 0.62 0.78 0.50 1.06 0.20 -

A i 60.2 0.55 15.52  10.07 7.19 6.18 3.94 3.52 2.67 -
Mean | 60.7 0.42 22.60 12.19 9.44 6.81 5.02 4.15 2.74 1.35
+SD : +6.0{ +0.16 9.46 1.86 1.61 1.13 1.16 1.16 0.08 -

5 47.5{ ND 18.67 16.63 9.65 9.15 6.97 5.43 3.78 2.21
6 46.9 1.47  11.94 ND 10.60 7.58 4.93 2.22 2.72 2.22
7 45.1| LOW 22,73 16.22 14.38 9.47 4.31 3.97 3.65 LOW
B 8 32.3| LOW  30.52 16.36 ND 11.94 9.20 8.44 6.93 5.02
9 41.0; ND 30.41 21.47 11.79 10.37 7.96 6.15 4.49 2.27

..................................................................................................................................

..................................................................................................................................

15 7.0 1.66 61.72 18.24 15.87 13.80 11.67  10.89 9.73 7.51

16 ¢ 58| LOW 4196 24.86 21.21 19.36 16.18 15.05 14.38  12.26

17 0.6 LOW 18.13 14.93 12.36  10.87 9.67 8.68 8.35 7.60

D 18 12.2| LOW  35.57 19.03 14.58 12.98 11.00  10.37 8.10 6.96
19 - 3.4| <3.0 26.90 19.50 17.20 14.10 13.20  11.30 10.50 9.30

Mean : 5.5 - 35.13 18.62 15.73 13.76 11.76  10.84 9.82 8.26
+SD 5.1 |+ — 15.40 3.62 3.21 3.03 2.64 2.33 2.46 2.24

H: 70 ml/min=Ccr, A: 50=Ccr<70, B: 30=Ccr<50, C: 15=Ccr<30, D: Ccr<15
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Table 2-1, Urinary excretion of vancomycin after 1-h drip infusion of a 0.5 g dose
! Cer Collection times (h)
Group | Case .
(ml/min) 0~2 2~4 4~6 6~12 12~24 0~24
; Concentration (ug/ml) | 1,480.0 528.0 332.0 190.0  126.0
H-1 109.1 | Urinary volume (ml) 145.0 168.0 236.0 215.0 491.0
§ Excretion rate (%) 42.9 17.7 15.7 8.2 12.4 9.9
Concentration (ug/ml) 639.0 891.0 295.0 255.0 111.0
H-2 ; 131.3 | Urinary volume (ml) 372.0 93.0 281.0 147.0 460.0
; Excretion rate (%) 47.5 16.6 16.6 7.5 10.2 98.4
Concentration (ug/ml) | 2,340.0 1,550.0 704.0 241.0 105.0
H H-3 | 88.1 Urinary volume (ml) 85.0 50.0 134.0 216.0 640.0
Excretion rate (%) 39.8 15.5 18.9 10.4 13.4 98.0
Concentration (ug/ml) | 1,520.0 556.0 190.0 173.0 105.0
H-4 123.0 | Urinary volume (ml) 127.0 154.0 315.0 271.0 697.0
Excretion rate (%) 38.6 17.1 12.0 9.4 14.6 91.7
: C trati (ug/ml) 1,494.8 881.3 380.3 214.8 111.8
: n 'm
Mean | 112.9 | rooraten uE +694.6 +475.4 £224.1  £39.4 9.9
+SD | +18.9 Excretion rat | 22 16.7 15.8 89 127 9.3
: retion
' xcretion rate $48.7 +19.3  +18.2 +10.2 +14.6 3.1
Concentration (ug/ml) 623.0 525.0 174.0 168.0 101.0
1 58.5 | Urinary volume (ml) 208.0 164.0 470.0 316.0 883.0
Excretion rate (%) 25.9 17.2 16.4 10.6 17.8 87.9
Concentration (ug/ml) 35.2 695.0 173.0 207.0 133.0
2 69.0 | Urinary volume (ml) 65.0 100.0 330.0 180.0 585.0
Excretion rate (%) 0.5 13.9 11.4 7.5 15.6 48.8
A Concentration (ug/ml) 252.0 236.0 221.0 217.0 108.0
3 54.9 | Urinary volume (ml) 455.0 247.0 393.0 170.0 785.0
Excretion rate (%) 22.9 11.7 17.4 7.4 17.0 76.3
303. . . . .
: Concentration (ug/ml) 4 485.3 189.3 197.3 114.0
Mean |  60.8 +207.3  +232.1 4274 259 +16.8
+SD +7.3 . 16.4 14.3 15.1 8.5 16.8 71.0
: Excretion rate (%)
+13.9 +2.8 +3.2 +1.8 +1.1 +20.1
Concentration (ug/ml) | 1,185.0 1,147.0 801.0 386.0 285.0
4 45.5 | Urinary volume (ml) 77.0 62.0 74.0 146.0 276.0
Excretion rate (%) 18.2 14.2 11.9 11.3 15.7 71.3
Concentration  (ug/ml) 277.0 393.0 735.0 386.0 184.0
5 46.9 | Urinary volume (ml) 488.0 178.0 96.0 136.0 451.0
B Excretion rate (%) 27.0 14.0 14.1 10.5 16.6 82.2
Concentration  (xg/ml) 172.0 366.0 144.0 72.2 7.1
6 45.1 | Urinary volume (ml) 445.0 170.0 525.0 601.0 995.0
Excretion rate (%) 15.3 12.4 15.1 8.7 15.3 66.9
Concentration (zg/ml) 213.0 133.0 175.0 222.0 103.0
7 32.3 | Urinary volume (ml) 251.0 213.0 266.0 175.0 901.0
Excretion rate (%) 2.9 6.7 7.5 11.8 3.6 32.4




vOL. 41 NO. 10 WeERR®ER O VCM ORYMENRINE & K 58 H 1083
Table 2-2. Urinary excretion of vancomycin after 1-h drip infusion of a 0.5 g dose
Cer Collection times (h)
Group | Case .

(ml/min) 0~2 2~4 4~6 6~12  12~24 0~24

Concentration (ug/ml) 57.6 354.5 466.0 166.6 93.4

8 41.0 | Urinary volume (ml) 120.0 120.0 300.0 370.0 690.0
Excretion rate (%) 1.4 8.5 28.0 12.3 12.9 63.1

B Concentration  (ug/mi) 380.9 478.7 464.2 246.6 148.5

Mean |  52.7 ue +456.5 +387.8 +305.3 +138.1  +86.7
SD | £23.7 Excretion rate %) 13.0 11.2 15.3 10.9 128 63.2
+10.8 +3.4 +7.7 +1.4 +5.3 +18.6

Concentration  (ug/ml) 158.0 217.0 115.0 28.6 53.5

9 28.5 | Urinary volume (ml) 291.0 185.0 486.0 732.0 1,477.0
Excretion rate (%) 9.2 8.0 11.2 4.2 15.8 48.4

Concentration  (uxg/ml) 320.0 279.0 396.0 204.0 211.0

10 19.0 | Urinary volume (ml) 207.0 139.0 165.0 245.0 1,202.0

Excretion rate (%) 13.2 7.8 13.1 10.0 50.7 94.8 -

Concentration (ug/ml) 137.0 129.0 101.0 116.0 96.7

11 17.8 | Urinary volume (ml) 150.0 120.0 312.0 152.0 420.0
¢ Excretion rate (%) 4.1 3.1 6.3 3.5 8.1  25.2

Concentration  (ug/ml) 112.0 119.0 93.7 9.5 65.0

12 16.5 | Urinary volume (ml) 102.0 130.0 234.0 202.0 1,010.0
Excretion rate (%) 2.3 3.1 4.4 3.8 13.1 26.7

Concentration  (xg/ml) 181.8 186.0 176.4 110.8 106.6

341 0!

Mean | 205 KB +94.1  +76.0 +M46.6 £72.4  +72.0

38D | 55 Excretion rate (%) 7.2 5.5 8.8 5.4 21.9 48.8
n I

xcretion ra £5.0  +2.8  +4.1 3.1  +19.4 1325

Concentration  (ug/ml) 84.5 78.4 43.6 39.7 49.1

13 5.8 | Urinary volume (ml) 102.0 88.0 260.0 236.0 490.0
Excretion rate (%) 1.7 1.4 2.3 1.9 4.8 12.1

Concentration (ug/ml) 0.0 11.2 0.0 77.7 86.3

14 0.6 | Urinary volume (ml) 0.0 8.0 0.0 13.0 33.0
Excretion rate (%) 0.0 0.0 0.0 0.2 0.6 0.8

Concentration (xg/ml) 113.9 80.4 88.8 119.4 75.2

15 12.2 | Urinary volume (ml) 130.0 172.0 192.0 134.0 464.0
D Excretion rate (%) 3.0 2.8 3.4 3.2 7.0 19.3

Concentration (xg/ml) 20.1 55.2 52.2 46.1 35.5

16 3.4 | Urinary volume (ml) 110.0 40.0 78.0 84.0 370.0
Excretion rate (%) 0.4 0.4 0.8 0.8 2.6 5.1

G trati (ug/ml) 54.6 56.3 46.2 70.7 61.5

Mean g5 | oncemTation BV 4535 +32.2 4365  £36.5  +23.3
+SD | +4.9 Excreti . (%‘) 1.3 1.2 1.6 1.5 3.8 9.3
xcretion rate 1.5 +1.3  +1.9  +1.8  +4.3 +10.8
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T Administration (i)
£
g
" l _I Time —=
Ty Te
D: dose Ty infusion time T,: dose interval
Css: serum concentration at steady state
D (a=k)(1=€*T) e  (k,—g)(1-e*T e
Cme):V.-T.(a—p){ Ll X n_l+—£l(——-l' 5 Xghog n—l]
. D (a=k)(1-e*T)_ e (k,—g)(1-e*Tr) 7
C"(m‘“)'v,.'r,(,_g){ —r Xetoit—f x?"'"'—_l]
Fig.5. Maximum and minimum serum concentrations at steady state.
Table 4. Sensitivity distribution of methicillin-resistant Staphylococcus aureus
g/ml
<0.05{ 0.05 | 0.1 0.2 [0.39|0.78 | 1.56 | 3.13 | 6.25 | 12.5 25 50 100 | 100<
Drugs
4 40 26 2
VCM
(5.6) | (55.5) [ (36.1) | (2.8)
FMOX 1 3 2 7 19 16 23 1
(1.4) | (4.2) | (2.8) (9.7) |(26.4) | (22.2) | (31.9)] (1.4)
IPM/CS 1 3 1 1 1 1 6 11 k7] 11 2
(1.49) | 4.2) | 1.4) [ 1.4) | (1.4) | (1.4) (8.3) |(15.3) | (47.1) | (15.3) | (2.8)
1 1
ABK 9 37 13 2
(1.4) [(26.4) | (51.3) [ (18.1) | (2.8)
MINO 3 61 4 4
(4.2) | (84.6) | (5.6) | (5.6)
OFLX 22 10 12 28
(30.6) { (13.9) [ (16.7) { (38.8)

VCM: vancomycin, FMOX: flomoxef, IPM/CS: imipenem/cilastatin, ABK: arbekacin, MINO: minomycin, OFLX:

ofloxacin.

DO MRSA i3t 2B EE L TREZFB*BUTL
%, LdL, VCM i3 % D& LMo LBk EH
THHILLED, TOH5E, BERICIODWLTIIER
ENBEZRETHD, BICVCM DX 7- 2 HEMEERE 13
BThalL2EndL, BREEERECET I8
BiZOowTRIVEELZREBLEER -T2, K
KTk, BRIEEERICS T 2EMENBES & UK
S5EORFBRINTLE 0%, XTIk ZE DK

BREENTVRERFVUELOBBRRTH S,

B2 i3 ¥ T, cefminox, cefepime, cefclidin
¥RAWT, -7 75 AHORBIERERE LTS
BREHEH 21T, TOREFEOFMMtC D ERHFE
MA T &7055", 46, M2 OBREOBMEREE
FizB1? 5 VCM 0 EMBEAMEERITL, 0T
MEEREERNC B 1T 2 B E58E 2T 1

HM Y av A vy ORYIR R HEEEX DR,
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RLHOED S B SR T 8 1 ~ 2 REM DI b
25~40 pg/ml, X [E1E 5T KT O Ml o W 22 10 ug/ml
*WeTocE, —F, EPEOHEMLSIZ1~2
MIC fE_E DI DS 24 REMHSFHE T 3 C & 5330
b sATVREY,

MRSA 243 3 VCM @ MICioo i3 3.13 zg/ml T
b0, REKE, TRHEC S TREMDDRE L
' 3.13ug/ml AL, 10 ug/ml KRMTH B Z &Nk

%,

—Vancomycin 0.5g/h— .
Creatinine-clearance

_,__g 25.0 60.2 ml/min

~N

!

5

E2s

g

-]

o

o

g c 1 A A 4 J
24 48 72 96 120

Time (h)

Fig.6. Multiple-dose study in patients with
renal insufficiency.

MERAICEITE VEM ORBPHEMERS &, 24
RME TORMRPHEMLNIZ96.3% & VCM i3 W HE
WRDOKHTHS, two-compartment model % F\>
THRONTERRDNRIA—F—ITBVLT, BEORR
RERXERICRBRT B2 LBbIhd Cor tDBREAS
t, SHADMABEEM B L Cer L DMICIZT V4
BRBMmELED N, £ T, REDOEAMEOTL
BAHESTEMTILDLEL TREMH 21T,
CORERHORYMEERN T 2 - D MR ERETO
T & AN E DL 21T e R, EERBICE
i 3 ERMN & EHIE & 12iZIZ—HKL, VCM D, Cer
¥brizLresRHoRAtsHEsN,

Table 52, 3 L TiTo /- WREEMR WS 31}
3 VCM o ERHE2RT. BEABIT 3 VCM
oM 5z 16 1g, 1H2EEIZ1E0.5g,
1H4ERE5TH 2, WMERERECNT 285
IZHRLUTRWEREORE IG5k, &E5M
MOEERLEZ I Ldbh 3,

¥, PRVEFLS DT TH 528, Cord
30 ml/min 5K ¥ OB ERSEREER ICBVLTIE, X
MOBERCH > TRITMEDE=F ) 7IL&>
THET I LBERPE BN S,

MRSA OB BMEL 2> Tw 3 BRE,

Table 5. Dosage regimens of vancomycin

Cer Dose Infusion Dose Css (max) | Css (min) Time above MIC (h)/24 h
(ml/min) (g) time (h) [interval (h)| (ug/ml) (ug/ml) 0.78° 1 56 313 6 25

1.0 1 12 43.8 2.3 (¢} ©) 21.1 14.5

100
0.5 1 6 25.0 4.5 (e} © © 18.2
1.0 1 12 49 .4 6.8

60 1.0 1 24 44.3 1.1 22.5 16.7 11.3
0.5 1 12 24.4 3.4 © Q © 13.8
1.0 1 24 47.7 3.4 17.5

40 0.5 1 12 28.3 6.5 & @ © ©
0.5 1 24 23.2 1.6 17.5 8.7
0.5 1 12 36.9 12.5

20
0.5 1 24 27.8 5.1 © Q © 21.1
0.5 1 24 33.5 11.4 )

10
0.25 1 24 17.0 5.7 o Q © 22.5

* ug/ml, ©: more than 24 h
Cer: creatinine-clearance

Css: serum concentration at stea_dy state
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We assessed the pharmacokinetics and dosage regimen of vancomycin in patients with renal
insufficiency.

1) Vancomycin (VCM), 500 mg, was administered to healthy volunteers and patients with
varying degrees of impaired renal function by 60-minute drip infusion. Serum levels of VCM
after a single dose were assayed by FPIA and urinary levels by bioassay. Pharmacokinetic
parameters were determined using a two-compartment model. In healthy volunteers, mean
Ti2(8) was 3.08h and mean 8 was 0.233/h. As the degree of renal insufficiency became
more severe, Ty:(8) became more prolonged and @ decreased. The mean 24-h urinary
excretion rate was 96.3% in the healthy volunteers and decreased in accordance with the
severity of the renal insufficiency.

2) To plan the dosage regimen, 8 was selected as a parameter which varied in accordance
with the degree of impaired renal function as determined on the basis of creatinine clearance.
The appropriateness of this regimen was confirmed in a multiple-dose study.



