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Btk 5 MRSA 23k L7z, ERHEBRPEREEZMRELTEBY, 17 I—ATHOMEEZHML TV
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POSESRATYY axT v 4 FET, 2 MRSA (I L
BERHE DA A L, MRSA BYE IS ERS W T L EA
TH %2, 1991 4 & D iE4HH VCM (& MRSA &R it #E
FLTARBENR, bAEIIBOTHRAHSATHS, LA L
TS, ARHNE R E R R E L Lo B LRI 2 A
LTWwa7z0ry, ZOHGIMETEZTREZL RV, &
1o, AANGHEEABEREARANEETESLEANTHD,
therapeutic drug monitoring (TDM) %179 Z & O &£
Al IhTwEY, 4, bhbhid VCM Z A #Ah 2
BRI GET D D, NA VT RS LI R AT
v, EERB RS X ORIERIC O TR &1 - 7.

S5 TWh,

¥ Amyeolatopsis orientalis
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I % ®

1993 49 A5 1997 F 9 HE T, P4 3 WFHC
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%) T, BEDEMIZ 39~88 (70.0£12.5, mean=*
SD) & Tdh -7 VCM D513 23 fiflicnk LT 24
a—Afrv, G HEGROKEIL 32.0~70.0 (49.6%
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W28, WL, B2 & WUAE O & 565, B AR 5 P,
B FBREEB X OVEEIE 2% & WL E O G BB 72 & o) EAE IR
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Table 1. Infectious diseases

Infectious disease Course
Pneumonia 13
Pneumonia + Sepsis 1
Pneumonia + Urinary tract infection 2
Sepsis 5
Sepsis + Diabetic gangrene 1
Sepsis +Subcutaneous abscess 1
Sepsis + Meningitis 1

Total 24

Table 2. Underlying diseases of patients

no

Lung cancer

Liver cirrhosis + Esophageal cancer
Liver cirrhosis + Pancreatic cancer
Aplastic anemia

Non - Hodgkin lymphoma
Myelodysplastic syndrome

W = e e e e

Lo

Cerebral infarction

—

Senile dementia
Diabetes mellitus

+ Cerebral infarction

+ Old myocardial infarction

©

e e e

+ Chr. obstructive lung disease

+ Bronchial asthma

+ Chr. hepatitis (type C)
Chr. bronchitis + Bronchial asthma
Complete AV block (pacing)
Marfan syndrome

Total

[\
w

> @ MIC 1t 4 ug/ml UL E® Staphylococcus aureus &
LTiro7z,
I. A &

1. 5 4B X ORILL

VCM {37 £F 100 ml (ZiE# L, 1~1.5 KpiElA 1T Tk
HELZ 1T I—RATHDB-5 7 5 LEOHMEIT>T
BY, KAlLBAEE{LER T aztreonam % LD HEHA
O ABUCIEMB R G 3 irb o L L, 72,
WM EAEMIZE 2 VCM BEMEM~NDORE L K
L, VCM #£58 T#HIZp-57 5 2 uikh LIz, iR
M3 5-ai B & O G#T#% 1 BEIZITY, b VCM
B2 HE L7, &b, WEEHOmRGREEICLD
froy, Rk 7272502000 L7z,

2. ¥ehakatik

1) BWEHE T A2 — 5 DR

HMBE T X =5 OHEIINA T 2P0l E D
fiotze $by, BAEOER, M, I -5 - O6GE
HEOEMBBICE R A 2L EN i E LT
ey, BYrfy-shTo B E L oh izl il
LCOHHIMREBEGHARL, bok b LEDEWE
MBIE T A — 5 &l A OBFIZOCTHE L 72,

2) SRR B O b

Table 3. Population pharmacokinetic parameters for van-

comycin dosage regimens''

Relationship: CLtot=CLnon-renal + CLrenal

CLnon-renal =0.05 . C.V.=20%
:| ml/min/kg
CLrenal =0.75 X Cer C.V.=33%
Ve=0.21 L/kg C.V.=20%
kr=1.12h! C.V.=20%
k2=0.48h ' C.V.=20%
Residual variability 10%

CLtot: total clearance, C.V.: co efficient variance, Vc: central

volume of distribution

Table 4. Therapeutic drug monitoring guidelines of van-

comycin®
Therapeutic range Toxic range
Trough 5~10 ug/ml =17 ug/ml
1~2 h aft
atter 925~ 40 ug/ml >50~60 ug/ml

the end of infusion

NA VT HICEBEEIZE, avEa—2ELT
NEC 9801 F/ldHifth%, AXL—FT 1 YV AT
25 & LT MS-DOS Zf£H L, two compartment model
124 £9< Rodvold SOREF/ ST 2 — ¥ HH &
WS BEARLAXS, D7 VERKK 7O 75 A
MULTI 2 (BAYES) (ZHIAARBH L. &b, ik
M- ERELENIE 10% L ik E L7 (Table 3)o

3. WGk

#k VCM, 500~1,000 mg (9.09~27.03 mg/kg)
 1~1.5 BRI THIEL, 12~48 BRI L o'y
THM L7z, FATE LT, &5B6% 96 R LINIZI
LB L ORG# r% 1 BEcmhlE s flEL, 2
HOWEMEH AN, TT7 VEZEDHEE LY
BE T A —5I2H 0, KGHifA 5~10 ug/ml,
G TR 1~2 REREAY 256~40 ug/ml OFHFIEY L
%A LK &kETE21T > 72 (Table4),

4. RNA VT VEE B FIM oK

Vel ikt tk, BEImMb VCM BEZfle L, EHEe
NATZTVEZEDHE L PHEZ LB L2 2B
FHMOFHIGEIE, 1) FHME & FERHEIZD Tl o5 &
MR E BT 5, 2) Fllok ) d&5 5L &Y
%1 RERMEIC B 2 Tl & KMo E 0V E
T 5, 3) PRI IR G hif e G Ik 1 R
BE LB 2 Pl & M 0 2 o f ki % iy
5, LWED 3 @Y DL ETHEzIT>72. FHOMKD
B L O PR O RIM I t BEIZ X ) 475 72

I #% S

1. XA DT VECED Pl

ML VCM BN A4 V7 VI & 5 Pl d S
LA TR 1 B T o 72 MR B L O
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MR EUL, y=0.889 x+0.784 (r=0.883) (n=96)
T, P& ERMFEIE RS EMBE L (Fig. 1),
LN TFREEE AL LG E TH 1 BREO PRl
fHEEUEIZR B LA, HSHETO Pl &
ERHEO PO AT - 1.5 ug/ml 2L FRIL 7

60

y = 0.889 x + 0.784
2=0.883 (n=96)

N W & [4]]
o o o o

Predicted concentration (ug/mil)

-
o

0 10 20 30 40 50 60
Measured concentration (ug/ml)
Fig. 1. Predicted versus measured vancomycin concen-

tration.

Comparison of predicted concentrations and mea-
sured concentrations at the trough and peak (1 h
after the end of infusion) after the dosage regimens
by the Bayesian method.

VCM Ol ik

(P<0.05) (Table 5). #ixfatLiddx jaifiTid 2.1%
1.8 ug/ml, P&Y# % 1 BERMETIX 4.0%£4.0 ug/ml
TH-7

2. Wi bR

MRG0 5B 1E 9.09~27.03 (16.03*5.46,
mean = SD) mg/kg/dose T, #X5-HiftiA* 5~10 ug/ml
DA NEHRIBIBE L7203 9 a—2 (37.5%) T, 2
I—2Z2H19.3 ug/ml BL O 26.4 ug/ml & Fapgilf
L, T, 5 7E 1A 26~40 ug/ml O
HHEFIRICMBLzDIE8 2—2 (333%) T, 12
— 2AA351.3 ug/ml P EBICME L. b, K5 &
ArE OB #PH EiX 9.73~31.58 (21.28+6.49,
mean + SD) mg/kg/dose T, &' FifHA A BhiaHEI
WiELDE 18 2—2 (715.0%), F/z, #H#ETH
1 RMEAAEERBICMEL-0E 18 2 - X
(75.0%) T, 1 I—AIIBVTHG#ETH 1 Bel#EAS

Table 5. Comparison of predicted and measured concentrations

after dosage regimens

) Measured Predicted o
Sampling . ) Statistical
. N concentration* concentration® L
points significance
(ug/ml) (u g/ml)
Trough 24 83%25 6.8+1.7 p<0.05
Peak® 24 306%7.1 294+3.7 NS

" expressed as mean =SD, " 1 h after the end of infusion,

< not significant

(n=24)
Before After
60r
’_E‘ r
B so} L *
3 50
c °
K]
[ R SR RN
£ 40 .. N
g 1 “ 2
8 30| 8.18%5.73
£ $ 8.34+2.54
Y 01 Y S ) < E—
§ L4 .
o 20f o
g g o
>
E £ % ) o
E 10F-------@---g--me- [ RLTTTRERRETER TYTEEN g ....§ ...............................
(1]
m ..................................................................................
g 23.981+9.72 30.58+7.15
0
1h after 1h after
Trough the end of Infusion Trough the end of Iinfusion
Dose 9.09~27.03 9.73~31.58 mg/kgldose
Mean+SD 16.031+5.46 21.281+6.49
Fig. 2. Serum vancomycin concentration before and after dosage regi-
mens.

Comparison of measured serum vancomycin concentrations at the
trough and peak (1 h after the end of infusion) in the initial dosage
setting (before) and after the dosage regimens (after).
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52.0 ug/ml LRz L7z (Fig. 2).

3. RBEIKAIH

23 JEBIZR L TIf» 72 24 23— 20 VCM #Eiki,
PG A 7~72 H V3 223 11) Th 7. FEH,
Wil = v 7 A& AL, M BA, PO ER L, AR,
CRP % EfHKA S ICHRGRAI RGHE L, H4
(excellent), fi%h (good), XA (fair), H
(poor) @ 4 BREIZHITTHE LR, 24 o— 21
14 23— 2 (58.3%) H4hTH-7, 72, VCM Hi
Wi GO EEO IO THHR L R
T2E, HifzTa—Ah 6 a—2 (85.7%), #HHEIL
17 3a—2 1 8 3—2Z (471%) PHNTH 7. ME
FHREITIE 24 2205672 30 Bikd 18 B
A5 MRSA 25HE L, 8 MikD AL, 4 Bifkr
RRETH 72 IRV ONL P -7210T—2ADH L
Marfan A ICMUMIELZ G L2 1 2—Z (no. 7)
TiZ MRSA (ZHkw3, $7o, BRI MUl
GPHELZZ 1 a—2 (no. 17) TIXIMHEE X OHEILERN
X MRSA WK LR EN R Ohehro7 — ),
MR THEVRE SN R 728 3—2DHE 2 TI—2A
TiE MRSA XK L2, 2095 H 1 2—Z (no. 13)
Tl Pseudomonas aeruginosa #%, 1 I2—Z (no. 15)
T3 Klebsiella pneumoniae % N2 NEEIHE A O 55l
Xht, EAMERICGHLAM%Z (no. 3) TIXRE
BEOLNT, Zotk, WERENITDRLED2 72, Bk
D5 a3—ATiE MRSA EilHAEY, ZoHH 13—
Z (no. 16) TixIMifE, 2 2 —2 (no. 18, 20) TIIM
LD P oaeruginosa HRRIBE N5, FRho 2 a—
A (no. 8, 23) Tix MRSA LD IIBI S
- 72 (Table 6).

4. Haptk oo dEA

VCM O ¥ 4-di % T NAG, Cer, Ser BX U
BUN %l LIG72fERNIZB VT, K NAG 1220\ T
X 5.0 U/day VL Lo, Cer 122V Tl 30%LL I
DO T, Ser \22WTIE 0.5 mg/dl LL Lo,
BUN 22V Tl 55% L0 Lokihn & 5812 U THG
L7-45 8, 16.7~27.8%DIEF TEILBA LA, FF
AR5 79I A SN A - 72 (Table 7).

Iv. £ %=

JL4, compromised host DN ALV EHERE AL
FlERIINDEBEIENREVBBADO THICKEHD
S5TWh, BATH, ThSOBEOFAIZ)] &k
&N 5 MRSA BRI RAIE L AMME 2 TW
%, MRSA (2352 VCM @ MIC 704t 0.39~1.56
ug/ml, MICw (% 0.78 ug/ml T¥, I, VCM iU&%
Pk H e L Ao b A, VCM (EMRSA (24 Lok
WL I 2 AT B

VCM (2§50t R0 5L g2 BB A & o) i e Wl % Ay
LTHEDH, bhbiud VCM O IZHB LSRR % 1

~1.5 B & LTHYH L, Rodvold HOBHEHD /85 2
— WM RN VT sk D G EREE R
fro, HGRTHE 1A BB ELZ 13-
Zakbr& 18 a—R (75%) THGHiB L KGR TH
1 BERMEA N Z N ARG HOR IS L7z — 4,
KGR TH 1 RSP RIS E L2 1 3R 1EE
DB ER G R R o7 3512, 2 HOADORIMIC
Iofoh-fEired L IoREIZX ARG ED
VCM B0 FHMHIZ 5 5% T % 1 REBEIC BV THER
i B —FUL7aAy, BYSHMHICHE T PRI ERN
fili L )RR xR L, TOVHMHD AL 1.5 ug/ml
EbFrTho7e FHlHE KO XEDOHEFRED
T 2.1~4.0 ug/ml THY, 5% HERRE % &
YRt T 5~10 ug/ml, FG5H 7% 1 REHHET 25~40
ug/ml & §IEMECHR G R EIT) LA TESE
Bbhs, LaALads, Ao FillfEs s T
iz "Lz Ens, Gtk WELEL S ICHTEO
Bt & b,

VCM 5 o mtko iz 7 I 2 70 a sy Vo
% G- & BRI P NAG, Cer, Ser 840" BUN 0%
ftfasmad Lz, ChoMPLe L 26aFIL 16.7 ~
27 8%\ A OLNTDS, HhSFiOMmPRELZHEL, &
HRitiA 10 ug/mlx MR HERITIZZE OB S HEO
HERERREGRORMM % 17> THEYS L, VCM O %
LU 72EBlE 2 <, F72, BARIIHM- 7ERD A S
Nlpdot, AR EEZRE L, RAiTsts
THEERGREPVET D IZERMMBAEL LY,
7z, Bl 2955, XA VT VEEHOTEETAC
Lid, WBOLELZZEL, LWL 0RMAIKTAH
P OREBG 2T T EVTREE &b,

MRSA IE&HSEIZ T 5 VCM DEREEUIZ >V T,
ST X HPLRE O HIZ X DU FERITIEZ AR
WEHELTWDAL oG Tiapl iz zv
A3, VCM W GBS BT 85.7% & kS AT R A4
HH7z. VCM 37 7 BRI LA A%, 8
2, 77 LEEYERL & O BB I E X R D BRR R R
KR T 250 Ebhb, FIEIEORLR D 0
KD B A=A LM SN R P. aeruginosa & K.
pneumoniae T, K. pneumoniae 2377 #fE N7z 1 23—
AL VCM HM¥ B THh - 72 72, P. aeruginosa
oI5 3—-2AD )L isepamicin % 1 A HFH
EN 1 A-RIZORMEBRONID, f-F7 5 L
B IRz 4 a—2TEREHHRLEHEOR LD -
oo T2 3T FEE VCM O TH it A8
2Ly 4dHY, FICHBEREOLNTD
P. aeruginosa 2§ AHMEOEIUGEEALEL T
bz, VCM OF G5B L, b i 2 13 241l 271
HBARNERBIZEM L2253, BRSO
WHELVEREDIERIE SN LD 5 -D1E, MRSA
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Table 6. Clinical courses of patients treated with vancomycin
Case Cer Duration* Intial dose* ' Final dose"* Concomitantuse 7MRSA Efficacy
no. (mg/ml) (day) (mg) (mg/kg) | (mg) (mg/kg) of antibiotics
1 28.7 23 500 10.64 1,000 21.28 V CZOP + ST S: - g‘E
2 14.3 46 600 9.09 900 13.64 - S: <, B: = gooé 777777 R
3 29.4 30 1,000 21.74 1,300 28.26 CAZ+MCZ S: x fair N
4 38.3 22 1,000 27.03 1,000 27.03 IPM/CS S: = good
5 69.0 13 500 10.20 750 15.31 FLCZ B: - good
6 46.7 15 500 15.63 1,000 31.25 - S: + good
7 61.3 10 1,000 17.86 1,250 22.32 CEZ, CAZ B: + poor
8 16.8 29 1,000 15.87 1,000 15.87 PIPC,ST+PL-B S: + fair
9 55.0 15 1,000 26.32 1,200 31.58 CAZ+MINO +FLCZ 7 | S: -, U = good
10 121.7 13 750 15.63 750 15.63 - B: - good
11 72.1 7 750 15.79 1,250 26.32 ISP S+ good
12 39.0 16 1,000 15.87 1,000 15.87 - S: - good
13 5.6 30 500 12.02 1,000 24.04 PIPC + MCZ, CAZ + MCZ S: - poor
14 53.1 19 800 13.11 1,200 19.67 ATZ B: - good
52.3 29 1,000 16.39 1,000 16.39 - B: - good
15 58.3 8 1,000 15.87 1,000 15.87 - S: - fair
16 66.9 25 750 23.44 750 23.44 PIPC + MCZ, CAZ, PAPM/BP S:+,U: - poor
17 54.7 16 800 1143 800 1143 | CAZ+FLCZ B | poor
18 185 59 500 11.11 1,000 22.22 FOM+FLCZ, AZT +_MCZ S: + poor
19 39.7 24 500 14.29 800 22.86 - S: % good
20 46.0 31 500 9.73 500 9.73 IPM/CS, AZT S+ fair
21 66.3 72 1,000 25.64 1,200 30.77 IPM/CS, CAZ, PAPM/BP B: -, A: - good
22 41.2 17 1,000 20.00 1,500 30.00 IPM/CS, SPFX B: - x good
23 23.0 14 500 10.00 1,000 20.00 IPM/CS, CPZ S: + fair

*Duration of vancomycin therapy

**Dosing intervals were from 12 to 48 h

***Final detection of MRSA, + : persisted, —: eradicated, X : not tested
S: sputum, B: blood, U: urine, G: gangrene, A: abscess, L: liquor

CZOP: cefozopran, ST: sulfamethoxazole-trimethoprim, CAZ: ceftazidime, MCZ: miconazole, IPM/CS: imipenem/cilastatin, FLCZ: fluconazole,
CEZ: cefazolin, PIPC: piperacillin, PL-B: polymyxin B, MINO: minocyclin, ISP: isepamicin, AZT: aztreonam, PAPM/BP:
panipenem/betamipron, FOM: fosfomycin, SPFZ: sparfloxacin, CPZ: cefoperazone

Table 7. Evaluation of renal function tests during vancomycin

treatment
No. of abnor.  Ratio of abnor. (%)
Un NAG
rnary BA 4 (n=18) 222
(>5.0 U/day increase)
24 h C
°r 5 (n=18) 27.8
(>30% decrease)
S-creatini .
creatinine 4 (n=24) 16.7
(=20.5 mg/dl increase)
BUN
v 5 (n=24) 20.8

(>55% increase)

abnor.: abnormality

BYSE A 7 & L2 AH512% compromised host
T, POEEBRRIETH 72720 B2 0N b. 5,
L0 BEUNHIRE AR L, MRSA &I D584 Bhl
& BV RE R A D A T UL e S v,

AR, MR B, BRB L o AN &R L
72 MRSA IEHJSEIIR L, XA D7 Vi o

acatid, fRGEIMB L OG5 rE 1 BRI
RIHHOSRAE L, F 8 7% 1 REm A s

FLZIERNE 1 a—2AONH, FOBMIERY %
st 21> TG L, VCM o' &2k LA iud s 5
ZUEERE AN L2720 XD, BAEOHE
LD N T A= LT LI e 234 b3 2 720,
WMEBIZEDETIOPREZWE L, XA P71kl y
LAY & FREI AT S E O fEMEAURIE X s,
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Clinical evaluation of vancomycin dosage regimens based on the Bayesian method

Satoru Takahashi”, Yoshiaki Nagayama', Nobuhiko Saito",
Yoshihiro Takao?, Akira Yamazaki®*, Kenichi Sako?,
Teruaki Kobayashi? and Kimikazu Shinozaki®

'Third Department of Internal Medicine, St. Marianna University School of Medicine,
2-16-1, Sugao, Miyamae-ku, Kawasaki, 216-8511, Japan
" Pharmacy Department, St. Marianna University School of Medicine and Hospital

"Center for Clinical Pharmacy and Clinical Sciences, Kitasato University,

School of Pharmaceutical Sciences

Vancomycin hydrochloride (VCM) has the highest antibacterial activity against methicillin-resis-
tant Staphylococcus aureus (MRSA). The clinical usefulness of the dosage regimens based on a
two compartment model and the Bayesian method were evaluated to establish a safe and effective
VCM treatment for infections caused by MRSA. The subjects were 23 patients (24 courses) treat-
ed with VCM from September 1993 to September 1997. VCM (500-1,000mg/dose) was adminis-
tered by intravenous infusion over 1.0 to 1.5 hours and dosing intervals were from 12 to 48
hours. Serum VCM concentrations at the trough and 1 hour after the end of infusion (peak)
were measured until 96 hours from the onset of therapy. Pharmacokinetic parameters were calcu-
lated for VCM dosage regimens based on a two compartment model and the Bayesian method by
Rodvold’s population pharmacokinetic parameters. The prediction of serum VCM concentrations
and the dosage regimens were analyzed. The dosage and the predicted serum VCM concentration
were calculated by the programs using two points of serum VCM concentrations. Although predict-
ed values were slightly lower than measured values at the trough, the predictability of serum
VCM concentrations was good. In the initial dosage setting, VCM doses of 9.09-27.03 (16.03 +
5.46, mean *SD) mg/kg/dose were administered and serum VCM concentrations at the trough and
peak were achieved within a therapeutic range in 9 courses (37.5%) and 8 courses (33.3%),
respectively. After the dosage regimens, VCM doses became 9.13-31.58 (21.28+6.49, mean=SD)
mg/kg/dose and serum VCM concentrations achieved within a therapeutic range at the trough and
peak were similar in 18 courses (75%), respectively. The rate of bacterial eradication (MRSA)
was 60% (18/30). Although other antibiotics or [ -lactam antibiotics were used in 17 courses con-
comitantly, the efficacy rate was 58.3%. No case developed into renal failure due to VCM treat-
ment. These data indicate that the Bayesian method is useful for interpreting patient pharmacoki-
netics and conducting a safe and effective treatment with VCM.



