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ORIGINAL ARTICLE
STUDY ON IMPROVEMENT OF THE ACCURACY AND PRECISION OF
PREDICTED PLASMA CONCENTRATION OF VANCOMYCIN IN THE
ADMINISTRATION PLANNING SUPPORT FOR CHILDREN

Shirou Itagaki”, Masakiyo Kudo", Takenori Niiokal), Michiko Uchiyama®,

Sachiko Kanazawa®, Kazuhiro Hosoi”, Kazufumi Terui’, Keiya Kojima®,

Minoru Yasujima® Y and Makoto Hayakaril'5>

Abstract In the support to vancomycin (VCM) therapeutic drug monitoring (TDM) and dosage regimen for
children, predicted serum concentration of VCM is frequently different from measured serum concentration of VCM.
The aim of this study was to elucidate the gap between predicted value and measured value of serum concentration
of VCM, and to improve the predictability of serum concentration of VCM. Initial serum concentration and clearance
of VCM were estimated using adult population pharmacokinetic parameters of VCM (A-PPK parameters) and
children population pharmacokinetic parameters of VCM (P-PPK parameters). Analysis of predictability using age
differences demonstrated that mean prediction error (ME), mean absolute prediction error (MAE) and root mean
squared error (RMSE) of initial serum concentration and clearance of VCM estimated by A-PPK were significantly
smaller than those by P-PPK. This finding indicated that predictability of initial serum concentration and clearance of
VCM using A-PPK was higher than that using P-PPK. Moreover, the optimal cutoff value of age was determined to
be 6 years.
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AEHE (%) 10.0 (1.00-16.0)
HE (kg) 26.7 (8.00-55.7)
RFEHRE (m?) 0.98 (0.37-1.66)
CL., 22 (mL/min) 112 (74.0-170)
S-CRE (mg/dL) 0.36 (0.20-0.60)
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TDM 2 & ZfEfT 2 L, FERMED & TRl %
Ly, HIskE%2RD7z KEDOFYY
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(VCM HBpi%se 2 © A-PPK)
Two-Compartment Infusion Model

FHERIPEI T X — % AR 228 (C.V.)
CL (L/hr) = 0.0478 xCL,, (mL/min) 38.5%
K, (/hr) = 0525 50.0%
K, (/hr) = 0213 28.6%
Vs (L) =607 25.4%
TIRNZET) 23.7%
(VCMHBEhi%E3 : P-PPK)
One-Compartment Infusion Model
FHEMTIg /85 2 — % TR Z 8 (CV.)
CL (L/hr) = (0.119+0.0619(Age-1)) X WT (kg) (Age<=1) 39.6%
(0.119+0.00508 (1-Age)) x WT (kg) (Age>1)
Vy (L) =0522xWT (kg) 18.8%
TR ZE B 34.6%
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ME MAE RMSE
(pg/mL) (ng/mL) (pg/mL)
95% C.1.
(A-PPK) (P-PPK) (A-PPK) (P-PPK) (A-PPK) (P-PPK)
249 -2.90 2.70 478 4.27 6.22
1.03~ 395 -5.22~ -0.58
(n=25)
4 VCM 2 7 5 v ADOTFMIEREREREE
. A-PPK P-PPK
AEHk 431 NS VCMFEHME C oL
% k /mL NCM NCM S
(%) (kg) (ug/mL) L 3 /b B
4 F 11.5 2.7 5.8 1.2 1.6 0.3
11 F 28.0 76 45 2.2 2.8 04
13 M 32.2 2.2 55 0.5 3.0 1.0
13 F 46.0 4.8 6.4 0.2 4.2 2.6
13 F 32.3 45 4.0 15 2.7 27
13 M 494 75 6.3 15 45 2.2
15 M 45.3 6.4 5.8 0.1 4.1 -3.0
16 F 41.3 49 5.8 0.1 3.3 2.6
16 M 51.8 3.0 5.2 1.2 5.0 0.7
ME MAE RMSE
(ng/mL) (ug/mL) (ug/mL)
95% C.1.
(A-PPK) (P-PPK) (A-PPK) (P-PPK) (A-PPK) (P-PPK)
0.19 171 0.95 171 1.20 2.00
077 ~ 1.15 -2.55 ~ -0.87
(n=9)
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THRHE L 72, #R 2 &K5 IR, HFi, KEL
5 NIRRT & 77 & o BIAT B AN B B AR

RENT, B, RIWEFRLTWARWVD, Th
5OBE KT P-PPK R ICBIT 5%

EDOMIH AR LMBTEZ R LT

#e\C, A-PPKAEHRICH T 2 91 VCM i
PR IME IR KT R EET R TICD
W, IRy METHEERE L B
ROC Mi# 2R3, WO A v b+ 7HIZ6% D
58k, REDH v M 7MHIZ15 kg 22522 kg,
HREEHEDOH v M F 71208 m* A 510 m* & ¥

EI N
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il (%) -0.6766 0.0005
HRE (kg) -0.5685 0.0027
fRFMERE (m®) -0.5621 0.0029
CL, 145 (mL/min) 0.0500 0.4032
S-CRE (mg/dL) -0.2774 0.0871
(n=25)
Ot
R
i:4
0
0 0.2 0.4 0.6 0.8 1.0
1—EE

1 A-PPK EHIRICHBT 240 VCM i BE T AR L 52

B T HKBEE KT ROC i #

T OBE N2 BERIE AR 1 ~ 16 % PSRRI 2 5 CHUE, IRH: 80~52.0 kg % RifkIE 7 kg THUE, KK

0.37~1.66 m* % BE#IEO. 2 m® THIE.
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2501 R M OV I A i EE AR O B BB S5 B9 5
T EMNWESRTVWAY. X511, AT
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HIZBWT TDM O DRERIZHRD TR E .
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D WL ORENEE RO Z L DIRRIERITKR
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WZBWT, MR HE & FLHE & ORICK &
BEDBEL LAV TREBELCE L 4
b, 5 51%, BHPRERSER] & v VCM Of¢E
Db o TIATOREN Y a4 ¥ ViR
PRI ERE o % # 72 5 CL,X SCRE &°



/N VCM B¢ 53R 3CH% O IEREEERG L) - 63

EEXMEIN TR WERZOEROFERN L%
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SCRE (or CLo) (BT 2 1EHEz AT 2/M0E
VCM # i ti17T B H25 % & /R & L 72T O &G
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WYX A=y 2B L T 2 &L, KRR
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% 72, A-PPK i JfI % CHEE X 72418l VCM
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