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Table 1. Patient demographic data used in the population pharmacokinetics analysis for
teicoplanin
No. of patients mean * SD (range)
Subjects (n) 120
Gender (male/female) (n) 84/36
Age (y) 755+116 (18-96)
Body weight (kg) 451+8.8 (27.0-75.0)
Creatinine clearance (mL/min) 49.7+23.8 (5.3-154.3)
Serum creatinine (mg/dL) 0.97 £ 0.67 (0.23-5.00)
Serum albumin (g/dL) 2.56 % 0.61 (1.10-4.90)
Dose (mg/dose) 381107 (200-800)
Sample of serum concentration (n) 305
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Fig. 1. Serum concentrations of teicoplanin after first intravenous infusion. The x-axis shows the time from when the first

infusion was started.
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1. TR

1998 4 8 HA5 2004 4 9 H £ T, HFEiCH
W T MRSA JEGEIZ & © TEIC o#%5-237H N, TDM
HFENE S N7 BB & B < BB 120 B (514 84
B, k36 1) k4L L7z (Tablel),

2. &5

TEIC o5k, A XHFICH Lo %, #IH 400
mg 7213 800 mg % 2 MIZ4rF, LiE 1 B 1 H 200 mg
% 7213 400 mg % J5HI 1 IRe ] 200 C e L7z. £72,
MR REORERRICE D, H5HHEICEBEDH
Wi CHE ARG ROEEITb

3. PRI

MR ERIN B 305 K1 ~ P Thotee T/,
I IR ) VX B D % 5- B fi % 0.8~66.3 ¢ T - 72, il
W, PUNE DR 1 nl B ORI A 2 1332 5- g & 72
FeEIfRCTH D, Z DR TG IR EE DG AR L
TWADPMERT S Z LS Wi0, 72~96 B I2ERIL
Ef L Tw/z (Tablel, Fig.1).

4. LT IR L

Mg gL, IBLAO [# T3y N TDM F v M~

IBLIZ Vv, 74 F 8y MEORREIZ X o THEIERIER
ERED: (FPIA ) 1CX 2 WEZIT- 720

5. MRBE O FMHA

MR EZOKRE (wt), Fim, MW, g7 L7 =2
fli(Scr), Alb IZDWCId, Bk, I Ea—r—
VAT AIEFHINTWREEZ L B ARY T 4TI
L7z B Cer IZ2WTIE, Ser 7*5 Cockeroft-Gault
ORVEHWTHEB I NZEEMEET IR Lz, d5EH
120 B @ 1F B 1245188 kg (27.0~750kg), Cer it
497 +238 mL/min (5.3~154.3 mL/min), Alb i 256=
0.61 g/dL (1.10~4.90 g/dL) T® - 7z, TEIC O 5-Flk
Ho 14 ) o551, 381 £107 mg(200~800 mg) T
o7z (Tablel),

6. SEWBE DMk

TEIC O RHEFEWEI BN L, WRBEZFOTXTD
MFERRET— 7 %5 LR L, BEMREB L OHE
REEE) L HENLE 2 ET s ¥a—F -7y
5 2 NONMEM (Nonlinear mixed-effect model, JE#E
REREEF I, VersionV, level 1.1, double preci-
sion, compiler: Compaq Visual Fortran version 6.6 B)
*HWTAIT> 72 $§%b%H, NONMEM O % 7V —F
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Table 2. Fixed — effect model building by NONMEM
No. Fixed Effect Model o8 ﬁiﬂgfﬁo‘ 2OB] Il\{;gflfinl\cls Interindividual variability (%)
HcL nv Hk21
0 (none) 1113.728 — 0 — 469 25.8 28.2
1 CLpop = Osiopewt X Wt 1092.025 — — 0 38.2 26.6 25.2
2 CLpop = Bstope_cer X Cer 1082.911 — — 0 35.8 26.2 15.5
3 CLpop = Bstope_car/am X Cer/Alb 1086.206 — — 0 39.7 25.5 0.0
4 CLpop = Gint + Bslope_cer X Cer 1059.887 2 - 23.024* — 24.0 26.6 25.4
5  CLpop = Bint + Bstope_cer/am X Cer/Alb 1056.619 3 — 29.587°* — 24.0 26.6 25.4
6 CLpop = BOstope_car X Cer + Botope_wt X Wt 1052.114 2 - 30.797* — 22.1 26.7 24.5
7 CLpop = Bstope_cer/atb X Cer/Alb + Ggope wt X Wt 1047.849 3 — 38.357* — 225 26.1 226
8  CLpop = Bint + Bstope_cer X Cer + Bsiope_wt X Wit 1051.690 6 — 0424 — 22.3 26.7 23.9
9 CLpop = (Bint + Ostope_cer X Cer) X wit 1057.248 — — 4 24.2 27.0 23.1
10 CLpop = (Gint + Bsiope_ceram X Cer/Alb) X wt 1052.619 — — 5 25.4 26.4 20.5
11 CLpop = Gint + Bsiope_ccr X Cer 1070.435 — — 4 26.0 28.4 18.2
Vpop = Osiope_wt X Wt
12 CLpop = Ostope_cer/aib X Cer/Alb + Ggiope_wt X Wt 1069.974 — — 7 23.4 29.7 18.1
Vpop = Ostope_wt X Wt
13 CLpop = (Gint + Outope_cer X Cer) X wit 1088.792 — — 9 239 32.1 22.2

Vpop = Osiope_wt X Wt

*p <001

v+ 54751 CT&H5HPREDPP (prediction of popula-
tion pharmacokinetics) & ¥, 2-a2 2 /S— F XV FEF
VT, TEIC D442 75 A(CL), ¥ Inav
=AY MOGAER (V), 38— FRXA 12
BIO 21 MoBITHREEE (ke B XV ka) ZHEEN
FA—=%%3% ADVAN3, TRANM OH¥ TNV —F v %
TR L7z 2O BCL, V, kI LTETFD
9 R BIRRERI O AR 2 B % K E L 720

CL;=CL,, (1+mn;)
CZTCLITEEjOEYBFE T X — F OEFIE,
CLyoy 137%F A — % OTHEFTET D % o n; 1SRRI Z
BC, P30, D o DIERGAZIE L. BB, &
AR 5 25 B R 0 S ZE B ARGE L 22 702> 720

T/, BERNZENCE L THUTO L) 2 bplireR
DETNVEMALZ.

Cpi=Cp; (1+e¢y)
22T, Cpy iEE O i FEHOMBHIREDENMEZ,
Cps BETFNMEEMTD b0 e ZMENEBRT, T390,
SR 8 DIEB AT 2 ARE L 726

FROREREFLVERHWT, CLBXOVIZHT S
EEzhF (fixed effect) OWET AT 720 BEDOEEZ
H&LTiE, 3 CI2 TEIC OEYBIREICHEZ KITT 2
ERHEENTWAS Cer, Cer/Alb B L UMEEIZOWT
Wt L7z Y EIRE NS5 X — & LB ER O BRI,
MRV LIFIOETFTVEREL, ENEFNOEEER
BHMD L WITHMAEDE T Table2 128 T L) &EF
VKR L7720 Table 2913 CLy, Voo (& BEERIE X
FTA=F, Oy HHVIE O IZBEFHER L N5 A — 5
EDOHEBMHEOEE DL VIITH TH Y, Clyp, Vo 12

T HRBEORELZRTEEMNRTH S,

FETIVHOBEERNRE () ~OA5 OfatF 1A Bk
IZ2WTld, HHEOZLZ M) BEITIE, EheEn)a
MARFAEICEE L 72 E 5 (reduced model) 2% L
NONMEM f#HT1Z & - TR 55 H B A#E (OB]) »%
BhfiE (-2 log likelihood difference : —211d.) % y*fli&
W 2 LERRE THE L. T4bb -211d. & x°
SANGEPEN L DT, 0 DA D2 28I, -2
LLd. 256635 L EBAL L -3/ 2 AR L L7z (p<0.01),
¥/, HHEOZELZEbRVWEAIZIZ, BT LETF
)V (reference model) & @ OBJ D LLEEH & [ E Ry HE 7
VOBLEHE L. BB, BREETVORRITIE, &
BN PEOEEMIZT TR, 89 2= OHEERBER
PHMED ZB LT, RAMWIHE L7z

. #& S

TEIC® CLICZE 8 %K % # & L % \» base model
(model 0) TOMARHIZB)IE, 469% TH - 720 ZHITK
L wt, Ccr, BX U Cer/Alb DEBEN Z M AAATEE
TNV % LLF ONEICHE L7z (Table 2),

ZEHERIC wt 2 ZR L7 modell, Ccr % L7
model 2 B X U Cer/Alb % # J& L 72 model 3 1%, OB]
ENESLTHIENTETH o720 £72, model 2 B L
model 3 IZ—EEBKDYF (6i) % FFE L7z model 4 B &
"model 5 Tlid, EHIZOBJIZ/NEL R, na BREL
T L7720 €512, model 4 B & U model 5 DYIF o 4tH
DI wt HHAEDHET model 68 L P model7 b, Y
F #8727 v model 2 B X (" model 312X OB] B X
P na i3 K& T L7z &3, model 6 DYIF D2 F
EHREELZZEZA (model8), OB] DK TFixbh 2T
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Table 3. Final population pharmacokinetic parameter estimates for teicoplanin in adult patients
Model 6 Model 7
Final model ~ CL CLpop = Ostope_cer X Cer + Batope_wt X Wt CLpop = Gstope_cer/aib X Cer/Alb + Gsope_wi X wt (L/h)
\ 104 [33.9] @ 103 [353] (L)
ki 0.380 [39.5] 0.384 [40.6] (h™1)
Kot 0.0485 [9.4] 0.0492 [9.1] (h™1)
Estimates
Parameters G stope_cer 0.00498
O stope_cer/atb 0.0117
O stope_wt 0.00426 0.00468
ner 22.1 22.5 (%)
nv 26.7 26.1 (%)
M 24.5 226 (%)
4 Values in brackets show CV (%).
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Fig. 2. Relationship between the observed teicoplanin concentrations and population predictions.

The estimated concentrations were calculated using model 6 (A) and model 7 (B). The dotted line of identity is shown.

o720 F72, model 4 & model 512 CL AMEFE 2 HLHI3
L THAG DR L 25 (model 9 B & UF model 10),
OB] DIEFEZBD SN Lol FAT Y TITBNVT,
VAaSwt EIBI$5ETF NV (model 11~13) Z#id L 72
B, VWTNOETVIIBWTDS OB] DT IZRZO S
Molze LELD OB] B X [0} Necu DfE, JCREELLRE D
H25 model 6 3 L < 1E model 7 7F final model & L T
WU THDHEEZ SNz, 72, model 7 DT Db T 07
235 model 6 & 1) OBJ] 2MET L 72,

B, HERINT X —5 OBAKKZES (%CV) I,
model 6 2% CLyo, © 221%, Vo : 267%, kit 245%),
model 7 2% CL,p, : 225%, Vi @ 261%, kit 226% T
o726 CLy, DEIARIZE NI base model (46.9%) (21t
REBRBANR—ATL/2LTF & 7% (Tables 2, 3), f{k
MZEB D455 Cer 5 W id Cer/Alb & wt DEB)E
HCTHME N7z, MiEFREOMANZE) T model 6
15.6%, model 7 : 158% T&H -7 (Table3).

FEREICKT L, BEFIT 2= h oKD 2 HEEME
(PRED), &2%\VIIRHERI/NT A =5 (ZHDERL DT

VR LM 2 DBBEDINT A =5 05K I HEE
(IPRED) & OB % Fig.2 3 X OF Fig. 3 \IR_¥, il
fli& PRED & oMK (Fig.2) Tix, Yoy bdy=x
DEAIT LTI R D 2 < 5Ai Lice 72, Sl
fli& IPRED & O#BK (Fig.3) TiX, WIhoEFNL
WZBWTHEIFEMOMEX1E 092 & 1ISEBL, vy Ui
LIPS, EIRy=x DERHRITENWI L EZRL TV, FE
Il & IPRED o M B 12 < (model 6 : r*=0.958,
model 7 : r*=0957), SN OLNRER T X — 71X
BBUREUTHLIDEEZ BN
m. % =
AL Cid, TEIC OILiEHRE L 3 kDI 5 —
YERL, 33 V8= b A ¥ NETFINCTERYBIREMNT A
TbhNTHDEY, KRIICBITHEEFEEANT T (GE#:
22~39 %) MR E LZHRSE 1 HRBICB VT, H
m¥5- 0PN, o T 0.37~053 Fifi, B AT 3.29~
4.72 W5, v M T 46.1~55.9 R L B ST B9, —
W, BERIZBIT 2 TDM X, /hORWEH O b L i KO%)
R2BsZ 2 HMWIZ, RoNRIMMED %5 TIirb
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Fig. 3. Relationship between the observed teicoplanin concentrations and individual predictions.

The estimated concentrations were calculated using model 6 (A) and model 7 (B). The dotted line of identity is shown.

No7:0, BKREAEERD I DHEGEFO b7 7ES
B S-1% 2~3 BRI LI D o AHO BB Z Z1F I W
HTORMDPRERE 25, L7207, SHEbhbh
12 2-3 V%= b A Y b EFIVIS TR F S B RE R T
21072

NONMEM f##r o#EHR L v, TEIC @ CL O Z B EKH
BwtBLOCer b LLIECer/AIb TH Y, BHERIZ
CL,0, = 0.00498 % Cer +0.00426 X wt (model 6) F 7z 1
CL,0, =0.0117 X Cer/Alb + 0.00468 X wt (model 7) THE &
N5H5DTH o7z, TEIC 1 80% LLENKE LKL LT
B L D IRBPICHER SN B EHITH L7290, 07T
7 v AL ERERE & B R 2B 5o Bonati 5713 B
REEEBZIZBIT S TEICHCLIZDOWTCL (mL/
min) =0.11 Cer +6.28 (r=0858) ¥%b%H, CL (L/h) =
0.0066 Ccr +0.38 & 9 Bt % i L T\ 5 . 5O
M TOMREEHEDOFYKRE, Cer B XU Alb OFH Il
(Z1ZN451kg, 497mL/min B & V256 ¢/dL) #%
model 6 BL U7 OBBRKITAAT S L, CLITWwIND
044L/h £ 7, Bonati 50T 2BBARL VEHE
N5 CLME (070L/h) K& RER o720 T2,
model 6 T 5 1172 Cer DAREL (0.00498) (% Bonati © @
AKX TO Cer DFREL(0.0066) & FBL L TW7z, 51T,
model 6 THOMFRRAIZ Cer 100 mL/min, AHE 45.1 kg %
RALTHSN/ACLME (069L/h 3 %4bH 0015L/h/
kg) 13, Rowland O#HZITF LD SN TV LI OE
BEBEIEH A T TEIC @ CL (0.0056~0.0162 L/h/kg)
DOFPANTH > 720 72, Rowlandidt > b5 a v
N— I AV FOSABERIZ005~011L/kg EETH 5
EHELTEBY, KEZ 60kg EIRET B &, SO
MR WI0L) L REREE LD -7,

Model 6 B X 0¥ 7 TH 517z CL,o, DR Z 81X 7
NZNn221% B X0°225% &, base model (469%) @
1/2PLF &7 Y (Table 3), MEAKMZB O 50 hMkE B X

O Cer 7213 Cer/Alb OZER THLH S 7z RIEHT 1L
H1R20B D SBHEREETH Y, WHREHD Cer i
49.7 =238 mL/min (5.3~154.3 mL/min) &, Ccr ®OWEL
WEB PSR O NI BEREDE BTG R TH S 72
B, HEEEE ORRERER N8 LT b 0 M T e 7
EFNTHDLEEZ SN,

TEIC IZEHMEEENK 90% LV <, 1 FEAEHIMm
BTNTIVERELTWS, EABEROEWERT
i, HGEZO A IZLY, ZOMAERICENEE LR
TV, BER EAREH RS SN EHDEL I, M
BEEIZ L D THESET LTw 2 EEiEe, EiRE
PHEETHBIIRBIIHLEHTH Y, FEIREIEL,
Alb KT L T2 Z LH% W, TEIC D& A
IE R OB A I RV, Alb MK L725&
FAEAROINT L, M i EE 3 2 WA o Bl &
BRI R EEZ LN, RIS, Alb AMRAEZ /RS
W2 L2l R 33 B A L, Alb 2825 g/dL LT o
BEIIFICHECTH o -l LT b, Shox g
ZIZBIFS Alb b, 256061 g/dL(1.10~4.90 g/dL) &
BEDOEBREEEHEATH R, LAL, REEFTVELTHE
IR&N72 Alb 2 & T model 7 & Alb % & F 7 > model
6 LTIIETNVETIIOD) AT, RIZEVIZALN
Lol LTEDRoTTEICOZ )T J Y AHLT
Alb DEBIBETELRVY, P4l &SRO T
EZFDOFGIINEWEEZ SNz BRIRIZBWTDH, Alb
WFRBREOEZELFETH D, K7 VT I VIEIL K
PIEDHIRILENTH 5", A% MRSA EGIEE, Alb
ZE LRIBINEZFH L 2275, JL MRSA 2 X 55
WEATH) ZEDNLET LD, AlbICBIL Ti, RS
FoTHITLIMUWEBEIN TV RVORHIRTH 5, IR
BT AFMEEZZR LA, Alb 24HIHE L LT
£ F %\ model 6 OFDHEICIIENR TS LEEZ S
n7z.
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Population pharmacokinetics of teicoplanin in adult patients
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To establish the appropriate dosage of teicoplanin (TEIC), an antibiotic against methicillin-resistant
Staphylococcus aureus (MRSA), we investigated covariates of the interindividual variability in pharmacokinet-
ics using the NONMEM program. The subjects were 120 adult patients who were not on hemodialysis.
These patients received TEIC upon admission to our hospital and underwent measurements of their serum
TEIC concentrations. We adopted a two-compartment model and assumed an interindividual variability in
TEIC clearance (CL), the central volume of distribution (V), and the transfer rate constant, kz, between the
two compartments. In our investigation of variation factors, we adopted single or combination models of cre-
atinine clearance (Ccr), serum albumin (Alb), and body weight (wt), which have been found to affect the
pharmacokinetics of TEIC. The best-fit model was selected by comparison of the objective functions (OBJ).
This model included weight and Ccr or Cer/Alb as variation factors of CL.

CL =0.00498 % Ccr +0.00426 x wt (L/h)

CL=0.0117 x Ccr/Alb +0.00468 x wt (L/h)

Although the OB]J in the model including Cer/Alb was slightly better than that in the model including Ccr,
there was little difference in the precision of the measurement. The interindividual variability of CL in the fi-
nal models (22%) was less than half of that in base model (46.9%). Given these variation factors, more than
half of the interindividual variability of CL can be accounted for. Because the final models are built on broad
Ccr patient data, we expect these models to be useful for more accurate dosing programs in clinical situ-
ations.



