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Cockeroft 3\ & Moellering ® / € 7 L2 b &3 < vancomycin ¢ 5- &
L RE S 38 K UT 3 AL A O S

AR - g MR Ak VR DR BRY - i R
"ROMREIHE, VE PR
e TV Sl VR Sl e

(P 134E1 A5 H%fd - ¥iK139:2 A 6 H&H)

1995 4 4 A4 5 2000 4F 7 A £ THMIZ Moellering @ / €27 5 A2 b &I T vancomycin (VCM) O
BE%1T-7: 30 fERI %2 RIS, BKFFEM %217 - 720 £OMR, 5 /i 160~2,000 mg/day (5.0~42.9
mg/kg/day) &%), EKEHHOFKITEHULOMENDH o7, EHIRETHO T 7KL 30 JEH
25 FEF (83.3%) A 5~15ug/mL DERRMNIZH > 720 4JEH (13.3%) TIXAXBTHRO 5ug/mL
TE 725 AR ERO 15 ug/mL 2B HEBREICEL DR 1EFHDOATH 720 ¥— 7 RE
WZDoWTIE, WE L7226 EHD ) B 20~40 ug/mL DH BN EL - DX 8HER (31%) DAT,
D18 EF (69%) TIXAHMMTFRD 20 ug/mL % Flal > 7z, SEFIOFE M PRI, 14.5ug/mL & /
TV LAOHKERE 15 ug/mL LI13Z B L7z 9BIIBWTIE/ £7 7 LI L B85 MG%O M R HEEH
5 Bayesian % W TR GREZLEE L7, REMICVCM OE#FIZ85.7% TH ), BEEORBEAH
BOOLNLDILBERG LR VERNOATH -7, BRZRGEOBEREHCHELTHOIIZITED
I, BEM A OFHMPIBRE L creatinine clearance (Cer), AHE, F#¥E X ¥ Body mass index (BMI)
EOMMEERE L7z ZTOHEE, mMHiEEL BMI L OBICEOMMEAZED SR, Lizdt> T, BMIA*
14 kg/m* LLEOBEIZH LTI, Cockeroft & / £ 5 L% H\v5 I & TVCM OB E XA &I
T2 %75 BMI A 14 kg/m* KilDBE I L Tid, 24 BRI Cor DEREX AV 2%, 1/(15-BMD) %%
W THIE L7-KE L Cockeroft K CTEH L7z Cer # VTR G RET 21T IRETHEHEEZ LN,

Key words: vancomycin, TDM, /€2 7 A4, Bk, 7oba—u

2001

7)) a7y 4 FRAEDHE vancomycin (VCM) i,
FTRCHOY 7 LBEREICH LTHENERL, 2 F2Y) Vit
HHRET FYIRE (MRSA) BEJEICAR SN, H#R%E
BRI S50, MPREL ABICHERT L L2E
BLahTwa'?, $/:, VCMIZ L 2 HHH EEEHMIL
MAPBREICKRFET A L200?, MABREXPERE 25
Bwkd, BYLREGERIEITILEND S,

EEEINTVCM 3 ZDIF L A EABRPAREIKRE LT
PRt h a2 Lhnt?, BEOBHECD LSRR AE
LS TRESZVBEDILTF =22 T 5~ Z(Cer)
EHRE (W) »5VCMOIHESEFBEH TE 3
Moellering @/ €75 4 (/£ L) 2%, BREFERAL
3L, bUhhOBKFEL S L FOFHENERINT
Wb Lel, TEOROBESEDOH T, Cockeroft X &
IRV FTLERCTHS LERAOFIGERR G IC L 5B
L% 1PIEBRLI,

ERFETIZ, M5 EEH Cockeroft &/ £/ 5 4 %
HWaHE2, BEKSGEHIETI:00FELEZHS A
FTAHIELEBMELT, /EVFAILEDEHEGLBD
BEMAOFHMAPRE & Cor, Wt, E# (Age) B XU

W% /~9 Body Mass Index (BMI) & M#MtEICOWT
Wi %1iTo 72
I ¢ L

1995 £ 4 A # 5 2000 4 7 A 12 24 ¥ #l & | Thera-
peutic Drug Monitoring (TDM) D#&#A%H ), VCM
DG/ EY T LOHRSBTHEE L 30 ES (Bt
2000, K106 2R RE L. 5 RGO Cer
13 10.3~135 (63.1+34.4, mean+S.D) mL/min, Age
I3 15~89 (62.8+15.5) &, Wtid 11~80 (47.0+13.8)
kg 8 X U*BMI i 11.0~31.0 (18.5+4.1) kg/m* Tdh -
7z (Table 1),

MRSA &HSE & FEE S S /- 01, B 8 #1,
fii% 4 Bl, @26, AIER1FO 166, £H
W7 N7 REIC X AMMAEA 16T H, MRSA K
RIEREVEBM SN DIZ13BITH 72, BEOKRE
KER, BERFENRESH, 5 omELARL3H,
SE 3 B, HREFH 2 61, 201t 17 BITd - 7 (Table
2)o

. 5 &

1) VCM 0#5 5k

CERMERENM 2-2-2
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Table 1. Pateint Profiles and vancomycin pharmacokinetic parameters )
Initial Pharmacokinetic Observed
Case  Age wt BMI Gender Srer Cer" dosage parameter” concentration
(yr) (kg) kg/m* (mg/dL)  (mL/min) dose interval CL vd peak” trough
(mg) (h) (L/h) (L) (ug/mL)  (ug/mL)
1 15 11.0 11.0 M 0.6 10.3" 80 12 0.563 4.9 17.4 6.3
2 61 62.6 23.5 M 1.0 68.7 500 12 6.7 44.6 7.2 2.2
3 47 50.0 18.5 M 1.0 64.6 6500 12 2.6 42.0 10.6 6.0
4 66 38.8 14.6 M 1.6 24.9 400 24 0.86 26.9 11.0
5 60 49.0 21.9 F 0.6 77.1 600 12 5.0 34.9 13.3 3.9
6 89 33.2 15.6 F 1.6 13.3 500 48 0.68 28.6 22.4 8.3
7 72 45.3 20.4 F 0.6 60.6 500 12 4.0 42.1 11.7 5.7
8 61 42.0 17.0 M 1.0 46.1 400 12 2.7 23.3 16.5 5.8
9 78 33.5 14.1 F 0.6 58.1" 440 12 2.2 25.4 20.3 9.7
10 54 63.0 22.7 M 0.8 94.1 750 12 7.7 51.6 9.9 3.0
11 62 36.0 13.4 M 0.5 78.0 500 12 1.8 25.6 14.9
12 51 42.2 17.7 F 0.6 73.9 550 12 4.9 44.6 10.9 5.0
13 57 51.5 20.6 F 1.0 50.5 500 12 3.5 30.4 15.1 5.5
14 59 58.3 20.2 M 1.2 54.7 500 12 2.7 44.0 17.1 10.4
15 59 54.0 21.9 F 1.0 51.6 500 12 2.7 34.8 18.0 8.9
16 78 55.4 19.2 M 1.2 39.8 500 24 1.4 45.9 18.3 10.6
17 72 35.0 13.3 M 0.3 110.2 500 8 2.1 28.1 30.7 23.9
18 60 64.2 21.5 M 0.7 101.9 750 12 6.2 56.0 12.4 5.2
19 74 39.1 15.3 M 0.6 59.7 500 12 2.8 25.4 13.9 7.0
20 75 39.0 15.2 M 0.6 58.7 500 12 2.0 33.5 21.9 14.4
21 59 48.3 18.0 M 0.5 108.7 500 8 4.0 41.6 16.2 11.9
22 85 32.8 15.1 F 0.5 42.6 500 24 1.7 23.9 4.7
23 85 37.8 16.4 M 1.0 28.9 500 24 1.5 30.1 20.1 7.5
24 35 65.0 24.4 F 0.6 130.0 1,000 12 4.3 36.2 27.7 9.1
25 51 52.0 19.0 M 2.6 24.7 400 24 1.2 34.4 7.4
26 52 80.0 31.0 M 0.8 120.0 500 8 6.0 38.0 14.6 8.4
27 74 43.0 15.4 M 0.7 56.3 400 12 2.2 33.5 18.1 11.7
28 67 50.5 18.5 M 2.8 18.2 500 48 0.61 41.0 22.0 12.3
29 76 32.6 17.4 F 0.8 30.7 500 24 1.6 22.8 21.6 5.0
30 49 64.5 22.3 M 0.6 135.8 1,000 12 6.8 70.7 13.8 7.6

"Calculated by the Cockcroft and Gault equation, *CL: clearance, Vd: volume of distribution, *2 h after end of infusion,

“Measured creatinine clearance

BEHIE L IPR R Tld, HFET, FEEMEFIIBT
AVCM OS5 7o ba—n (7o ba—n) #ERL,
CHIZHEDE 19972 A L) Lo 2R 2RI
VCM O TDM ¥(# % EfL T\5b, 70 b I— L TiZ,
FRIE LTRD 20855 BEL, VEMIZXT %
TDM % M3 %,

O H5FAGHETICEM A S EH 52 TDM DK S
A%4: VCM OBk SBIZ /£ T 0125 04,15
mg/kg (EflEE) %575, 2EHEBDKSE, #E
BREHDY FLURIC B0, ZOBDFF T TIZES
BTc2mBUBEORS &, K5 HR, MPRERNEH
BIZOWTOEBI 27T, THRIZOWTEMEG#T
5o

@ HE5RGHRICEMD SEHFEIC TDM OKEHL D
DG MAERX/E/ILNOHEMLA1HEE AR
LCEOBEMZFMEL, k58, REHRKEMPBE
HEICHT 25ME%E2 7T, SHICDOWTIERM & H#ET %,

BE5EROBREIZOWVTIE, Pryka SO REMAEY

BYRE /YT A — % D Vd=0.65 L/kg # v 5 £®, VCM 15
mg/kg MEHRGEZO FRIEE X 23 ug/mL L5 2
Ehb, #E 15 mg/kg x5 %D 2 BB DK% S513, R
Mo 1~2 4 (FREE: 11.5 ug/mL~5.7 ug/mL) ®
REMIBEABRETAHI &I, &b, R, kok
NFEHLARX (1) #HCTHEB LA,

CL=0.75xCcr+0.05 (mL/min/kg), Vd=0.65 (L/
kg)®”, CL=KexVd &£ 0,

Ke (/h) =0.0692xCer (mL/min/kg),

Half-life=0.693/Ke & b

Vancomycin half-life (h) =10.0/Cer (mL/min/kg)

CL: Clearance, Vd: Volume of distribution, Ke:
Elimination rate constant.

JETFLARHACTRES NS 2RIEUBROHRS &
(1 HE) &, 1E&ES5E 400mg Ul Eicihs L9101
~3MNIHFEFEITHI L & L7z, 1 BI%5 75400 mg
Rili & 2 BHEIE, LEZE2HIE 2B %1
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BITHRE5$5 L5 HEEC, 1Mk itA7400 mg B E
Wb & 327 Cerid, BHEMABVEIFMINT
\» % Cockeroft & WV THH L 7%,

2) &5 MBE, FRIMKER], b i MEW L, Bayesian
BEIC L 55 ROFME

U R R L R HE N s, i o HE & RIH L 7 Baye-
sian I K x5 R o ANE, Y HROZETE IO
T, AIOIFEENTBEIIBITS NILLERALTHAEY,

3) VCM DA RO & B ditE o) il

VCM OERFROH M & Rt i 2 )rkid, mrHte
[ L HETIT272%%

4) M REE OB M

JETTLIIL ETERG LIIEDERIRR TV
WL, Kl R % Bayesian iE THAIF L TR O N
1mEBEOCLEHWTHEHL .

5) #atwE

VCM DIt i EEix, Cer D/ I WBEREME LS
WTEL RAIENHON TS, E/, 5%
WCEZ Cor DEHIZAH VS Cockeroft i, FRED
BKFLTVWARBEATIREBRELIIOKRE L Cr 28 L
TLEH ZEMFHON TS, £ T, Cer, Age, Wt,
BMI &/ E7 582 H D55 LROEFKREL
BITHBEMEA O FHMHRE L OMMEIZOVWT, £
nNENERTIZTV. BRES ZHAEKELLT
Bt L7z,

III. % ®

1) VCM x5 & & ik

MR IOEBIHL, Corrdb i, /EFTLNPL
KO-k 5 &L, 160~2,000 mg/day (5.0~42.9
mg/kg/day) &%V, KEH/-VOKHGREIZITEHEL
OB END o720 % B, casel id, EFWiAI5K &
Cockeroft XD BIC T REZ: F-#6 (18 LA L) IHELTH
53¢ Cer DHIFEMA B ONT V720, T OENME
(103mL/min) %3 &2, /E7 T A0 5 R
160 mg/day (14.5 mg/kg/day) % K ¥, Wt 4% 11kg
EBEDrof7-o, 15 % 80mg & L7, case 9
2w TiE, 5 3PAFMOEMCer i2b L TEKE
iTo 726

JEY T LADKEGRTOERIKE M 7 7RI 30 fE
Bl rh 25 fE B (83.3%) 7°5~15ug/mL O FH FIB A I
H o7 (Fig.1). 4JEH (13.3%) T HARB TR 5
ug/mL % FAl 5 2.2~4.7ug/mL & 72 o 7245, AR
FRRO 15 ug/mL % B2 PERREISEL 2 (239 ug/
mL) DIZ1ERDOATH 7. E— 7 BREZMEL
26 4EBI DS b (Fig. 1), 20~40 ug/mL D AHRIBAIC
EL7-DIE 8HER (31%) DAT, o 18 FEHI (69%)
TIXE B TRD 20 ug/mL % FTE -7z (7.2~18.3 ug
/mL)o /&7 5 L& 555 TOLREFDFIIM A
BEiX 145 ug/mL &, / E7 5 20O BEERE 15 ug/mL

L LT,

8, 9B BT I # Bayesian ik % )]
WTI G ROMM 2 17> 72 FD D 5, 5 HIIZBWTI,
k5 7 MIEA A B FEIA N~ TR T ) TH I
MEL (case 7, 10, 12, 14, 22), 4HlIIBVTIZ b
T 7 WIEAAT R AL T - 72 728D, TR RS
FIF 2720088 N % 4F 1L (case 11, 27), H D Wi
Bkt Mt (case 20, 21) L7,

2)  ATAED

MRSA Il & fifi ol S X 7z 16 B (case 2~7,
10, 12, 15~17, 19, 21, 22, 24, 30), FL +—%
TR 2 i L 72 case 2, T-iby TIRHS A &2 B ). L
7z case 12, &2 % 4% L 72 gentamicin TI& B M/ &
BEi% L 72 case 30 O 3 DWW TIXZHRHIEACT & %29
-7 (Table2)., ¥7:, MRSA B #® case 23 {22\ T
2, VCM 014217 > Twh 7z, VCM frik#k
HIZEBBEHEDOH RN SIS L 72c MRSA &
JEBEV & ST S N7z 13 Bl(case 1, 8, 9, 11, 13, 14,
18, 20, 23, 25~27, 29) i, E&/K AT & » 5 MRSA
ERAE % BEV VCM (2 & B iGMEA G S 7z ns, M
EREDM RS S, BHMIZ MRSA &Y & i € 5 W
TELMNol

MRSA &3 TR R E T HE% 13 FEFIZ, VCM (2
WEnE R LZARY 7 Py RE IS 5 BnE 16
(case 28) X Ml z 7= 14 FI, 12 FUZEIE A S, VCM
HHFIL85.7% THh -7

3) VCMIZ&BaHREE

MREBED VCM ¥ G-Hitk o Imi& 7 L 7 F = > (Srer)
DA% Fig. 2 (278 L7z, VCM % 5-%, 4 B2 485> T Srer

40.0 [ e
35.0 26| &
- n=
2 . =]
: | :
o
> 300 | b =
— @ n=30
: .| f
] 0 5 17
g 25.0 2 o cose
£ . :’o
g 20.0 S Y N
=3
°
Z e
¢ 150 . o T —
5 o o0 b g
2 ®e °®e E
S 100 | . Qo0 g
* L% g
] g% 2
50 | A.._Q..:A.‘Pn.!.__ >
o
0.0
Peak Trough

concentration concentration

Fig. 1. Observed peak (left) and trough (right) serum
concentrations of vancomycin following initial dosing
based on the Moellering’s nomogram (n=30).
Vancomycin dosage: 160-2,000 mg/day (5.0-42.9 mg/
kg/day)

The clinical course of case 17 is shown in Fig. 3.
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A

m
A

2204mg/dL U EERA LA, 209 B 3HFIZONWT
i3, Witk = v 7 (case 11), LAL & ik (case 15),
ik (case 20) PEEEZEZ bhiz, VCM#FHEIZL 3
FREELGHEE o 7PN, WA R R EREO b
T 7IREH 23.9 ug/mL & hERIZH 572 case 17 DA
T o7z KA (72 BBY, &5 162 cm, Wt 35 kg,

3.0

° ° case 15
~ 25 .
=
z g °
g
= 20
E o case 11
E 1.5 s 9~ __—case 17
- e o
= . case 20
2 (X3
S 1.0 | eeee 7 000
S (XX}
; i}
n
05 o
(X &
0.0 L )
Start End

Fig. 2. Serum creatinine level at start and end of
vancomycin treatment (n=30).
Serum creatinine level was increased more than 0.4
mg/dL in 4 cases after the administration of vancomy-
cin (dashed lines). In case 15, dehydration and con-
gestive heart failure, in case 11, hemorrhagic shock,
in case 17, nephrotoxicity of vancomycin, and in case
20, dehydration were suspected.

BMI 13.3 kg/m?® &, MRSA fili %&® 7= 2 #)al & 500
mg (¥ 15 mg/kg) ® VCM ¥ 5 S /=%, TDM ®
KA D - 7= (Fig. 3) o VCM ¥ 5-F#A I @ Srer 0.3 mg
/dL % % &£ 12, Cockeroft 46 Cer # BT 5 L 110
mL/min & %0, /JET7IFALH)5500mg% 1H3IM
DIEGIZ LTz LA L, #&55M% 4 HHD Srer &
09mg/dLIZEALTEBY, COHDH HIZHLNA 3
HH#O LT 78N EMIE 23.9 ug/mL & i3RIz E
LTWwbIldbhotz, TN 5HHDVCM #5
EwoltAWIEL, 6 HHIZ 750 mg/day # %5 L 7=
%, VCM #5131k L 720 #5911k 4 B #%124d, Srer
7304mg/dL & 720, FHHRBIIEBEL,

4) BEM A OFHMPBRE L Cer, Wt, Age B &
" BMI & OBt

EHEREBICBTLEEMB 2 OFEYmMbiEE L Cer,
Wt, Age 3 & UF BMI & OMEM % &G L7-# % % Fig.
41R L7

Fig. 4 »S5WSM% X 912, Cer & FHMpPEEE D
kxR L, HERKIEr=0.0450 &£ 40, HEMHZE
M, £/, Age L PHIMAREE & DBHRIZOWT
b, MBI r=01711 EHBIRED LNV, &5
(2, Wt & Fmaigns & oIz W Tk (Fig. 4),
R EIE r=0.3294 &, Wt AV & B IO FEH M
HREEAS AT A AT W S 7o s, HEIZEED S
N otze —F, BMI & ¥l iR L OB
DWW TiE (Fig. 4), [ y=—0.57 x+25.1, %

30.7 y« g/mL (peak)

Vancomycin
level 23.9 « g/mL (trough)
1,500 mg/d
500 mg mg/day 750 mg/day
Dosage .
12 /.
Srer 08 f
(mg/dL) 04 r "o
Body 0 A—q
temperature 38 pra Sy é
‘0 36

10,000 [

(nL)
2,000

12

WBC 6,000 E ,,/"”"/—.\0 ..................... .

CRP 8 ._——'\0\'
(mg/dL) T .
0

Nov 8 9 10

1 12 13 14 Dec 8

Fig. 3. Clinical course of case 17 with low serum creatinine level

(Srer).

A T72-year—old man 162 cm tall weighting 35 kg (Srcr:0.3 mg/
dL) was diagnosed with MRSA pneumonia. Cer calculated by the
Cockeroft equation was 110 mL/min. The vancomycin trough
with an initial daily dose of 1.5g based on the Moellering’s
nomogram resulted in the toxic range (23.9 ug/mL). At the same
time, Srer increased from 0.3 mg/dL to 0.9 mg/dL. Nephrotoxic-

ity of vancomycin was

suspected, and vancomycin was

discontinued. Srcr was normalized within 4 weeks.
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Br=0.4972 LER® 5% UT TAOHBL "L ¥
bbb, BMIOEYL (RETw2) BHIT L0 RE
REL RBHEMICH Y, 412 BMI A% 15 kg/m* KD 5
fE B (casel, 4, 9, 11, 17) 22 W T, il Cer
PHWTHRERZEH Lz case 1, 9 2BV 72 34EHlT
RTHO P 78EH11.0ug/mL UL E (11.0~23.9 ug/
mL) EBEXEEHDOFERICHUEL, BRI
BEmRLA (Fig.5),
Iv. # =

VCM#EE 7o ba— Vv aERT BI2H 700, VCM
OREEXHFL, FLAEHOBMEOREY ZERTH

w
5

r Y=0.006x+14.1
F r=0.0450, n=30 [}
+ P>0.05

r o o

- N N W
QO ov O
T
o
o

o
(o]

Average (x g/mL)
oy
S
o

)
T

T |

0 20 40 60 80 100 120 140

o

Creatinine clearance (mL/min)

Y=-0.11x+19.8
r=0.3294, n=30
[ P>0.05

w
o

(43
o

[¢]
T~case 17

NN
(==
T T
e}

[o]

—
A
T

o

Average ( s g/mL)
—
o

S W
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Fig. 4. Relationship between average vancomycin concentration and creatinine

clearance, age, weight, and BMI.
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Fig. 5. Correlation between BMI and observed peak (left) and trough (right) vancomycin

concentrations.

Open circles indicate concentration with dosage using creatinine clearance estimated by
the Cockeroft equation. The coefficient of correlation was calculated with these data (n=

28).

Closed circles indicate concentration with dosage using measured creatinine clearance (n

=2).
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DI Lk, RECHEOm - e R, VRbHERA
1H2g EEHIIZLIH 1g T, m iz 1%
BRSO EARMTHEI L E R LTV S, VCM D
B R LR NS 7IRIEICKRE QIR SN B &
MHFEXY, ML THEY) MR RAHINT
% % Moellering @ / €7 5 L&, BN 4] HYEASH
WwWeEWnz b,

YT AL DN RTE — 2 AT BN
WL 72iERNE 30% RIEIST & h o 7oAt (Fig. 1),
ShE, YT AL ARG RIS 15.0
ug/mL &% B ) BEENTVDLLHDTHY, 1D
BERAM15mg/kg L EE LD NPIAV LD THD
EEZLNDBY LIhoT, E— 7 REX AN L
TH01k, BEAKYBE T X — 5 & H 780
REZFHPVLEERDLZL LR SIN,

HRRIZOWTIE, BEBRMEBEVHRTH 721
L b 6T, 85.71% LILBMEI 72 VEMIZL S
BRI, 30ERIT 1 FIZR SNz, S OFREL,
VCM Ik 5B BR TH 72O RIELbDEE
ZAboh7, VCMIZ L 2EEENMBEE 2 o 72K EH
(case 17) %, 72 8 & ¥ # T, BMI #f13.3 kg/m* (Wt
35kg) LRH T/, KEBID Srer # 6 Cockeroft X
THEH SN/ Cer 110 mL/min 2> 5K 7-#% 5 & 1500
mg/day TiX, +7 7BEHM239ug/mL &%, B{5H
PICERXG E R o7, VCM 5 B4 6 5 HAlD 24
B¥ R Cer £ilfEi2 60 mL/min (Srer 0.4 mg/dL) T
Sl b EZ, KEFTIX, HARXE2LZNETL
TWwb7:912, Cockeroft K HWTHIEHZL Cor 28
HMTELDPo7-MREENE V. LALLDAS, TDLH
HIEBIZ X T % Cockeroft XDIEIEH LI R ZHEL S
T KFEONRIEFDH 5, 60 KLl LD
FEFNE B L% Ho, BMI A% 20 Ko 872 ER D
%h o727 (Tablel), BREKGVMBEL 270k
case 17T DA TH o720

ZIT, AMETIE, 70 ba—-VEBEORESE
W23 5729, VCM 05 Fta#k, EFEREBIIBITS
BEMEAOFEHMAPEREL Cer, Wt B XU Age & DH
LRI L7z, £20O#E (Fig.4), wThilonT
LHBIIERD bR aho/zhs, o kid, BHEILIC
27535 Cer, Wt BX U Age IZHIG L THRSBHR
EINTVLIEREKRT S, /EV/T7LIX5HK 5=
ZEBED Cer & WL o TiREDH I EH S, FHMmp
BEL Cor BLU Wt L ORMIZHBMFREIED SN
DIFBROZIE LW Z D, T/, AgelZBL TiE, Cer
TR BEZRETIVE, MEGIC L 2 BEREQE T IHIE
THILII%BD, Co TREBRAYRDL )T 5 A
i3, Agellb s L, MBREFRIED SN -
mEEZOLN,

—77, BMI & FHMAREDOMIZIE, BOMHMEAMR

b1 (Fig.4), BMIAS/h & v (R 7:) B#HICVCM
ERGTHHEIE, BB E ROV LD IEENL
UTHHI LN SN E Lol ThbE, BMIA A
L) IRV BB OB ETIX, Cockeroft Al D Cer &
WILLTL %) aThetkadiwm <, BMI 2 $RiEE T 24 E
DSk BT BLENDH D, BB, FRIEFOH
Tecaselid, BMIA*% - & &/ & A » 7:(11.0 kg/m?)
A, bT 761 6.3ug/mL T, AAMO FBE I
& o 72 (Fig. 5)0 &IEHTIX, Cer DHMH (10.3 mL/
min) Z)W/:lens, JE7VTLhHLROIEG R
(160 mg/day) 7BRIXG L3k bleholcbDEEZ
Lhr,

AWz B4T 5 BMI 215 kg/m* KR D 5 4EH 12D
E, L Cer FHTH S MEHIL L 2casel BL U
9 xRV 3HEBTTHO F T 7 EA11.0 ug/mL L
F (11.0~23.9 ug/mL) & H8 v IRIE % 4 L 72 (Fig.
5)o BMI 4% 15 kg/m* & i T Cockcroft A @ # Ji ¢ 0]
fE7% 4 4EBID D, case 9, 11 BL 17 D 3 FEHiZD
WTid, %l Cer & Cockeroft X2 & h H i L 7 Cer
L DA U]EETEH - 7= (Table 3) . Case 9 (BMI 14.1
kg/m?) Tid, %l Cer 58.1 mL/min (5 4 A,
Srer 0.4 mg/dL) %, Cockeroft 12 & % Cer (61.3 mL/
min) &Aoo 7:%% case 11 (BMI 13.4kg/m?) & 17
(BMI 13.3 kg/m?) ®DEi#l Cer i, case 11 T 41.3 mL/
min (¥ 5-BA#% 16 H%, Srer 0.5 mg/dL), case 17 T
60.0 mL/min (3% 6 » H#, Srcr 0.4mg/dL) &,
N ZE 1 Cockeroft K12 & % Cer (78.0 3 X U 82.6 mL
/min) ® 52.9%, 72.6% Dt kx> Twiz, DI L
X, BMI 7% 14 kg/m* L £ D FEH T, Cockeroft R i
$N#EY % Cor BMT DI EATE S5, BMI 14
kg/m’* R DFEFZ BT, Cockeroft AH 5 Cer %
BT 254, BEOKECHIEA*MALILERDHS
TEETRKELTVA, 7ok 2 X, BMI ¢ 14 KilD case
1IBLF1ITOEHE, WtiZ 1/(15-BMI) % 2 i) 7- &
IEfAE % T Cockeroft AT Cer 2845 &, £ill
Cer IZEVMlIC7% 5 (Table3)s Wt DEFIEHRE LT
1/(15-BMI) #5#Y1Tdh 2 HEH IO VT, SHRIE
PIB e L TRATILENH S5, BiGBEELC
Cockeroft K& iV 5 L 2 Wt ICHBAELH VAL L
72, BMI#* 14kg/m’ KD BH 213, KEOHWIE
ZZEL 729 2T Cockeroft REHVAERETHAHI,

B, case l1 BI U 1TD2ERIZO X, RO b
77RER, TREN149B L 1F239ug/mL Th o
7:%% (Table1), casell, 17T #hFhoHE5R%Y, £
WCer b & T&E /) EF/5LATKRKDB L6008 &
900 mg/day &% Y, Th*FULXSHRBTHRS LE
EOFRBEE, ZhEh89H LU 143 ug/mL & %
D, WIFhLAEHEA (5~15ug/mL) IZA 2 I LI
%5,
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Table 3. Comparison of measured and caluculated creatinine clearance values
Cer
Case BMI using the Cockcroft's Measured" using the Cockeroft's eqation
(kg/m*) eqation (mL/min) with Wt x 1/(16-BMD*

17 13.3 82.6 60.0 48.6

11 13.4 78.0 41.3 48.8
9 14.1 61.3 58.1
4 14.6 24.9 -

BMI: body mass index, Ccr: creatinine clearance, Wt: weight.

"Cer was measured 6 months before (Case 17), 16 days after (case 11), and 4 months before (case 9) the first dose of vancomycin. In

case 4, Cer was not measured.

“For the patients with BMI less than 14 kg/m*, Ccr was estimated using the Cockeroft's equation after modifying the weight multiplied by

a factor of 1/ (15-BMI).

BEoZ &rb, 4%, BMI A% 14 kg/m® ki & 4
IR EEERRICVCM oM E R & ET 512
BRL T, 24 M Cor DERMEZ HWT/ EX T 4D
BEBREBRETRETHHEVLD, LELEDS, 24
Fef] Cor DEREAHE SN2 VIBEEIZIE, WIERKLY
(15-BMI) #% %} 7= #fi IE 1A & % F \» T Cockeroft &, T
Cor #HMTAHIET, JEVSAZLDABERES %
Eho, P 7RELADBICHROEKEREZRETE
HUREMAMDH Y, SHESIIRFATILEND D,

BMI 2% 14 kg/m* LEDOBEZ MR ET HHE AT,
Cockeroft R& /E/ 0% HWBZ LIZL D, VCM
DM G HEADPEINATZ D E VA BH, EE L IKY
FEREBHED 720, BEOFBENEIT 2oL #
BL, VCMIMHFREL Cer #IEEELE=Z SV 7L
DOEWERDODL ENEETH 5,
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Initial vancomycin therapy using Moellering’s nomogram and Cockcroft’s equation:
Effect of body mass index on serum vancomycin concentration

Masahiro Igarashi’, Tatsuo Nakatani*, Masahiro Hayashi'",
Koichiro Nakata* and Yasuji Kasuya”

"Department of Pharmacy, Toranomon Hospital, ?Division of Respiratory Diseases,
Toranomon Hospital, 2-2-2 Toranomon, Minato-ku, Tokyo 105-8470, Japan
“School of Pharmacy, Tokyo University of Pharmacy and Life Science

Serum concentrations produced from initial dosing of vancomycin (VCM) using Moellering’s nomogram
were studied retrospectively using data collected in routine therapeutic monitoring in 30 patients (April
1995—July 2000) . Creatinine clearance (Ccr) was estimated by the Cockcroft—Gault (C—G) equation. Steady-
state troughs were within the therapeutic range of 5-15 yg/mL in 25 patients (83.3%), while 4 (13.3%)
showed troughs below 5 #g/mL. Only 1 patient had a trough was in the toxic range (23.9 ug/mL). Peaks
were within the therapeutic range of 2040 zg/mL in 8 patients (31%) and below the minimum of 20 ug/
mL in 18 (69%). Mean average concentration in all patients was 14.5 ug/mL, agreeing well with the
desired mean steady-state concentration of 15 #g/mL based on Moellering’s nomogram, 9 patients needed
to have initial VCM dosage adjusted for effective treatment. VCM treatment was effective in 85.7%.
Nephrotoxicity was observed in 1 patient who showed a toxic trough caused by overdosing. The C-G
equation apparently overestimated Cer for this patient. Our study on the effect of body mass index (BMI) to
the serum VCM concentration showed the C—G equation overestimates Cecr for patients with BMI less than
14 kg/m’. Patients with BMI of less than 14 kg/m® should have 24-h Ccr measured for safe and effective
initial dosing. If clinical data on measured Cer is limited, appropriate Ccr is estimated using the C-G
equation after modifying the patient’s weight multiplied by a factor of 1/ (15-BMI).



