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Vancomycin in Different Populations
CHEN Jingxia'?,DING Nan’,YANG Yunyun’,WANG Zhuo'**
(1. School. of Clinical Pharmacy ,Shenyang Pharmaceutical University ,Shenyang .Liaoning 110016, China; 2. The First Affiliated Hospital of Naval

Medical University of the PLA,Shanghai 200433,China)
Abstract: Objective To provide an evidence — based support for the development of individualized dosing regimens of vancomycin
in clinical practice. Methods The recently published population pharmacokinetic studies and related guidelines on vancomycin were
systematically analyzed. The research progress on pharmacokinetic characteristics and individualized therapy of vancomycin in
different populations such as healthy adults, general inpatients, obese patients, elderly patients, pediatric patients, organ transplant
recipients, burn patients, hematological tumor patients, neutropenia patients, and critically ill patients. Results Body mass, renal
function, age, and specific disease status are key covariates affecting the pharmacokinetics of vancomycin in wvivo. The latest
therapeutic drug monitoring guideline recommends using the ratio of the 24 — hour area under curve to the minimum inhibitory
concentration (AUC, _,,, / MIC) as the primary efficacy predictor instead of the traditional practice of trough concentration
monitoring. Population pharmacokinetic models combined with Bayesian feedback can more accurately estimate individual
pharmacokinetic parameters, thereby optimizing dosing regimens. Conclusion The pharmacokinetic characteristics of vancomycin vary
significantly among different populations. Based on therapeutic drug monitoring, individualized dosing strategies guided by population
pharmacokinetic models contribute to precise drug therapy and can improve patients’ treatment outcomes.
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(PPK) J7 ik 3 o 2 b 31 7 20 1 AR i AL 2850 7 > T4 1) X e
PR AR 25 R L ERIS A 4l AN S B T LI 7
I, RGEAHT T Ak & R I T B PPK S, TR A
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% B il Sz B B ) i A R A R I, R AR L (fA
J5i H 0.93 kg, PMA 26 J& , SCr 0.6 mg/ dL) 1 Cl Ky
0.09 L/h,Vd>~0.81 L. Ji iy # % Cl1 5 PMA &2 SJE il
LR, Y PMA ik 26. 3 JE ], C1L ] I8 L AVE 1 50% , I
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R SR FH A% 5 A0 1 700 o 247 B 2 S AT AT R AR o
DU PRAE S 3 ~ 4 570 BB U D0 4 Wk B, it A i
RAE 5 T A 152 o S RF R 3% (Monte Carlo) #4518 7R, H
A% PMA Fl SCr #4793 )2 4525, 80% ~ 90% 1 f& )L A
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RIZ, 0 i & R 10 CLBEARE 3G iz kg m , /2 A B
JU A B 0 B /N BR U 5 8 (GFR) X Ry B Y 20% ~
30%, 76 A a5 AR ARG I, 1 ~ 2 2 3K B A K
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0.072 L/ (kg-h), et 7 s AR 8 0B il yad e A0 35
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iE AR5 A1 K F AR B9 B OL A R WL HE SE DS IR
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JF RS A £ Lo LBk . MORALES JUNIOR 45121
BT BEME BAFIRIFIE AN A T 16 I IF R A L, 45 SR H T
R R CL, ,,, VA4 2. 1(1.3 ~ 2. 8)mL/ (kg-min) .
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JUWT 38 3 AR v i ) 16 390 £ 5K 2 B AR AUC I B S 18
K AREE LR 2R A AR A R R — 2D s T s
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AR A il 425 (ECMO) 7 it B8 A8 LA 30 1 1oz 1 H
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ECMO [0 g% 336 |- ] GE SR 2549 534 , {H ECMO SZH§JF
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Tab.1 Vancomycin Pharmacokinetic parameters and dosing recommendations of vancomycin in pediatric populations

i CI[L/(kg-h)]  Vd(L/kg) Rt #EA B mg/ (kg-d)]  ARCH B[mg/ (kg-d)] HHF Lk
#HAEIL(<28d) 0.028+0.012 0.55+0.15 GFR % &% AH#20% ~30% 20~ 30 - [17]
BIL(I~124) 0.048+0.018 0.48+0.12 Heik & 3 40~ 45 - [17]
PIL(1~2%) 0.068+0.022 0.42+0.10 Hif M AFAKF 45~60 70 [17-18]
LEQ~12%) 0.072+0.025 0.38+0.09 A &HFHRE 60 75 [17-18]
FHVE(12~18%) 0.065+0.020 0.35+0.08 HiLgFEA 45~60 70 [17-18]

E: - ARARRIEF ARC A B THE, CL A F R E ,Vd A 5 H 54, GFR A sk &
Note: — refers to no relevant recommendations. ARC refers to the augmented renal clearance,Cl refers to the clearance rate, Vd refers to the

volume of distribution,and GFR refers to the glomerular fitration rate.
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Y MRSA J& YL 35 77 7 8 2 51 5 8 5 8 h 400 mg;
T MIC < 1.0 pg / mL % MRSA By i3 HE7 70 &
8 h 600 mg, JCA H ECMO 374340 A8 4 570 &

1.5.2 fr Bz
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i 2 A R 38, B I A GFR BT R, O
B 2 CLRFZE T i i IS AT /5 T8 LM 44 25 71 i
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AR T B 1 FR A R UG 7 20 mg / kg, B 8 h
1Y%, 45 H 540 60 mg / kg, 90% LA Y ATk %) H
FRAUC, _ 5y, | MIC, H ' FEPERESAL T 30%.

P T IS SR M 0, WA R, LR B Vd
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ST )TN R -, L ) AT R AT A T R R AR i (] 4
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i 98 A S 114 4 B 5 bR A 1T R AR B R T R 24 4 HE
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il 52 25 YR B, T RE S SR R GE T RE el T AR
PR S AR LA 56 BURY S5E027 e vk b 1 v b 41 i
WX T R PK IS s, Z B CL4R & T
27. 7% 5. Vd JC B 8 AR Ak o s A i I 67 g 7 2,
BN AERER o GOMEZ2S L [ TPEAS T Ak A1 56 K Bk
T 2 O 2 E BB 2 Y PK, 3B 5T Monte Carlo B4 %
B, X MIC = 1 pg / L (9956 JE B, %R (1 g, 4
12 h 13R) T 54. 3% W B IR BIHARAUC, oy, | MIC;
FlERETEAH 2.5 ¢, 7] fff GFR A% 80 ~ 122 mL / min
B R B IR BR R R TE 2 90% LA 1 AT F 34 i) Al
B3 R B B XURSE o BT 75 456 TDM Fl eGFR 474
AR

R L AR S 2O ST T IR 1 R A i e = RS
B3 T F PPKASEAY L CLEL AU 53k 6. 84 L/ h, 3%

4

SRR YN E YN T (EN A RIS - S E SR LNy
SR CrCLAE A B AR f: , 4 D w47 290 it dfe = PR 265 3 ok
51 % ARC 045 530 CLTF i o I W98 i SRR ik A HE 1)
IR PR T BHEEE
1.5.5 fEEEH

i HE AR T A2 4% A e B AR B A (A o 3 3
D% EL AR B U AT ARE RE) , Ti EE PK
FEI A = AR AR T 2B T A Ak i A
J7 %8 o LIN S8B0I 5% e B, 6 00E f8 35 19 CL Y [
1.2~15L/h, VA5 H20 ~ 150 L, XA E KR 728 5%
ST FERE R G B AR LIRS 0 & A AL IR
SN ARE EAINE BN 245 B YRR KR
WARE HEH RINLE A

KOVACEVIC Z0PUHg Y e R H I T & R
PK it 2 28 A AR 1k o 10 9 2 M A o R il = B0l A
Pk ME MM B I, VA AT 50% ~ 100% , b 5 %
T E R, kAR 2 B DI RB IR, C1 2 2O B o EE
K o far F) B R 25~30 mg/ kg, K ik ] H bR
AUC, o4, | MIC , AEF5 59 12 FRAR S CrCLIREE

[Fi] B 4 32 3% 22 W DR AR Y7 (CRRT) 1Y fi J1 0 A8
HOH A I YU SR | 2 40% 9 CRRT BB & 44 88
B4 B Dy ag , HO6 T T 8 R 0 EE BR 305K 20% ~
40% . CRRT f& 3 15 B 32 38 W O 12 68 D8 e R A
AR X F B HT N 2 L/ h A E SRk -
K I B8 e (CVVHD B, Je sk 4 B D) fig /e 3 7
7.5~10.0 mg/ (kg-12 h) , A 'HF I feskn& 7% 7 10 ~
15 mg / (kg+ 12 h) AR B AR5 B, BDfBE I AR = Ui

BN )E > CRRT BH 1 7 8 Z F &, CRRT 41

H I IMLZ5U E > 40 mg / LA LB (32. 35% )75 8 3 & T
ECRRTZ(11.76%) , £ CRRT &M T H B R A 24
T7 AT R — M A5

£ AT R AL S R AUC T 18] 1 TDM S W, 45
A PPK AR S DLy Je i, B3 ~ 5 d A 1k, U H
JEMEEEAE P JE 5, CRRT S 4R I 1o, S ) 8 3% 7 58 o7
i PR S B e, 7 4 FH ot 8 R W FE R SR R 3
PR S KT 0 7 8 R B 3R B A0k B, HL I ST 5 )
P T/ AU B H AT 57 2 K CeClL T 25 p G 1o 45
TE e SRR E H 4 250 ok B Ak T
EAMRAA 27 R0 H B 7SS IFRIESL,
BE TR W AR AR 25 245 1 F 2453 By R4, 4n vC R JPKD
SmartDose LA 45 25 77 28 e I 3 42 o T e R R B 1Y)
AU BE IR AR, HASHE I B BE PR IXURS: , o A H A R85 1Y
Ko 258 L Tl ATl AR .
1.6 /Mg

2 LRTR 0l 8 AR AT A PKARAE L &
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Tab.2 Pharmacokinetic characteristics of vancomycin and their

influencing factors in different populations

NI £78(h) 1EYARE BREL
RERALL) 5~6 Atk
RS 10~12  BRRT Btk BAAAEAH LR
HhEE ~15 BoskzE BE20%~30%
WEEABRE(VIBW) L 318 BRERONA)AEE. MUBERS
DLEF(SCr)
EEHHLA bt 7~9 BB HERE
FHREL I RRFREAE R34
BH00EARBRTBS]EE 3~ AR#EGEX HEELhk
g 4~3 REMRMESET  FRERNE
PiEERE S EE 45 RERARE A3 K 2% ~ 30%
fEREE (33 21 x  RERE fiEigie
BARRERRA §~12  CRRTEE SARAE  AMkin
7 (CRRT) &4
ENGERY/ YN
CRRT . | +25.0 'f’;ﬁ;ﬁ
i 1 —+ 35.0 e
R | 1_”0- L
i mmE
03 (> 30%TBSA) - — 00 +100.0
JLERFE 1 —— 0 0
WA 0- +1s.0
VLBW L 1
ELE ot
_740' ! | +56.0
TERE M I o Jixt s
T T T T T A %
o o o o s & s

E1 REFHEARAEBRANDNZRHE
Fig.1 Pharmacokinetic characteristics of vancomycin in different
special populations

2 ET PPK IMELLA T RIGRRREER
2.1 PPK A EHE S

J7 it 3% PPRASE RN L DA fi] 0L 14 2 AR A Je Oy %
B 22 PR B LAY o S R TR A B
I AL A BRI P &, BE B 7 TR A FIREAS ARG
PR, AR PPK BT B RERE 5 2 Pl b2 1 (HNAF 1%
PR BT B DRE BORIR A SR ) | LSV M RAE AR S
P GANDIA ZE30 fY BT 45 SR 7 | BV R I AR R il AH
LHY A, A [3] A4 PP Y 1 n] S 202 W 48007 7 T3
A 25 22 5 IR BT TSR SR A 1 AR AT 220 Ty
BriEA e Tl PR , o™ . 7 AR SR Ik A HE A

LT [ P i PR AT K i 0 7t 85 3R A Al 45 24 D O

W R 45 (4 JPKD, PharmVan, SmartDose 25 ) i) N &
PPK A5 Z2 H0 I T [ A ABEIT & oA 563 5 37 05 IE T
JPKD B AE IR A 32 35 v B R ) B vk fig , ol
A VA JE RS B A Mk E ] A A g 25 (WRES) < 30% 11
S 7 81 8% 22 I FE SV T 3 A AN AR AL 465 25 %l
Bhe 3 255 (PharmVan, SmartDose , G 2240 ) X 1 [E B2 45
SR I TUM RE ), A5 R SBOR U H  E CeCl >
106. 07 mL / min A5, PharmVan & 2 T8 0 AS 7 5 11 XU
S BTN DRI B g ST R 6 UE L T R ) PPK
BRI A H A 45 250 3 TR 2 el AR A
2.2 WBIREZEAUC SHMEE

1% G2 1) A Ve B i DN A T PR (ELAS BB 5 4 S B 25 9)
YRR, U VAR iR 125 0T 0 . 20204F
FE] N A B AH G H8 F BIHEXE AUC, _ o4y, | MICAE Y7 30T
MFEFRT -2 R AUC, oy, Wi, o] FEAR 200 B DD RE 6
P R 23 5 A MR BE WS IR LE L (5 FH AUC, _ oy, Wi 77
A A e P ARG, H ik #) 400 ~ 600 mg-h / L H by i
BA) AT 2R 2 T4 TR B W 397 LODISE %5 140 iF — 2 1) A
TAUC S B RmEM R R, KB RIME AUC, _,,, 7E 400 ~
600 mg-h / Ly Bl P, B 254 S AT Bl 2 AUC R 38 Jin i
HE, R RS B 45 ) R BR L B JLIU S IR T E
BRI & T Excel THE#% , 0 1 5y ACSRAE I [R]FIR B 5
ELHEH Y AUC FERER 5, KR 48 = 1 I PR ) mT 54
PR, R = Ll DU B 4 4 9 B SR 4L T RT AT AUC
BT R VR 2 2) TR IR 3,
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Tab.3 Comparison of accuracy and clinical application of different estimation methods for the AUC of vancomycin
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