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Clinical verification of vancomycin population pharmacokinetics in pa-

tients with extremely severe burn

QU Yu-chen, ZHU Zhu, HAN Jun-ping » MAO Jiao-jiao, LI Yue- dong, PAN Jie, SHI Ai-
ming (Department of Pharmacy, the Second Af filiated Hospital of Soochow University ,
Suzhou 215004, China)

[Abstract] Objective To evaluate the clinical efficacy of early treatment with vancomyecin in extremely severe burned
patients, and provide references for anti-infection treatment of patients with extremely severe burn. Methods Clinical
data of 15 patients with extremely severe burn and treated in the department of critical care medicine of a hospital
were retrospectively analyzed, burn grade evaluation, infection index and trough blood concentration monitoring re-
sults of burn patients treated with vancomycin were statistically analyzed. Trough concentration prediction and
Bayesian feedback method were adopted to compare the currently published population pharmacokinetic models of
severe patients, optimal model for vancomycin treatment in extremely severe burned patients was screened out, ad-
ministration of vancomycin in severely burned patients was optimized through Monte Carlo simulation. Results All
15 patients were administered vancomycin via continuous intravenous drip or pump, the average time of vancomycin
administration was (11. 07 £ 1. 71) days, and 79. 31% of the steady-state trough blood concentrations met the
standard (10 = 20 pg/mL), one patient developed renal toxicity during treatment. After screening, two-compart-
ment model of severe patients reported in literatures was selected as the optimal model for vancomycin treatment in

patients with extremely severe burns. Monte Carlo simulation results showed that 24 hours of continuous intravenous
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drip or pump administration was the best method for vancomycin treatment in patients with extremely severe burn,

and the loading dose of 1.5 times of the normal dose can help quickly reach the effective concentration range. Con-

clusion The development of sepsis in extremely severe burned patients can be well controlled with early application

of vancomycin. Continuously drip or pump administration combined with sufficient loading dose are critical to obtain

best treatment of vancomycin.
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Table 1 Basic data of 15 patients with extremely severe burn

1 NA 4 73 11~ I B - i A 85 % 36.8 43.5 94. 6 4.67

3 80 @ 66 I B, i AL 95 % 34.6 45.8 90.9 27.71

5 NA B 58 11~ I B - i A 95 % 36.6 57.6 92.1 15.24

7 NA Ll 72 ME89O%, NE10%, H 99% 36.6 17.6 88.6 11.25

9 80 P 73 M~ m# 85% 36.6 26.3 90. 2 2.60

11 NA L) 82 11~ I B - i A 95 % 36. 1 38.0 92.6 11.89

13 NA 5 76 I~ 1 i AR 90 % 36.0 27.2 91.2 2.03

15 NA %« NA 0~ mf 95% A 57.3 88. 1 7.61
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Table 2 Collection time and monitored results of vancomycin blood concentration in 14 patients with extremely severe burn
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Table 3 Pharmacokinetic parameters of four representative vancomycin population pharmacokinetic models in severe patients
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Table 4 Prediction result of steady-state trough concentration of vancomycin in patients with extremely severe burn by four
population pharmacokinetic models
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2 13.97 6. 85 =50.97 18.43 31.93 10. 18 -27.13 13.90 =0.50
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Monte Carlo simulation results of three different drug administration schemes
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Figure 2 Effect of loading dose on steady-state time of vancomycin

3 itig

o8 00 T Je e I A e O O R T R A R
T RN 2 — B M E — R ARt G
1~2 JA Y 2k B . R L, T i L B R e T
FE LA K TE A (08 FH e 6 245 400 o X 4% o o R R 4 AR
IR I BEAR L SE R L W B, B H R
WL A0 B R A T R T S0 B DL SRR
PR o B AT TR A S B PR B L DL e MIRSA 45
EPHMEE O L B L AR A R E T A

PER R FUB . RT3 2 IR R R T R A

T 26 R TR A1 5 4B A I A 2 PR A L 2% R A Bk A
BRI BR A DA S 2 I Bk B . AR 9T 15 Bl iR S
79 PR L PAPE R Kb e 14 d N ST RS 2 BR L BE
14 d J540 88 77 PR 4 8 (68 4 2R 49 Bk, b MR-
SA (5 93.88% . 15 i 3 768 7l B Z A
Jiie B v / VG R A TR 9T R S BT TR O R M AR bR
ARG IG5 5 I R 55 2R D L 20 B T 250 o
PERLAN L LRI W R R R 2 R A G E R XY P
<20. 05 HERPURYIRIT T BAH L

R R A AL AR A B B AR 3R A A
B B 55— B B Ay e 3 1 AR v BV 3 o B, A AR R
A Fheti)a 48 h . LB B Bein ] R 1 E 4 i



e 702 Y PR I 2R AR 2022 4E 7 AES 21 %5 7 Chin ] Infect Control Vol 21 No 7 Jul 2022

kg b INU G IN=AA RN El A 0]
S B O R R BRI R AR T
BR3P DA [ I R ARG A et e
I A5 K P TRGH T R A O R 2 ik
JEE R8s 25 ) BE AR S A T8 = ) B e (A
AL BE R AR . 28 B B m AR B B, R B
O L 2 RO i RN O B O L
Ty B FETE BRI O E T B R IA T
2454 W36 B (2020 JRO O HEFE T W B R B K E
PR 445 4 10~20 g /mL, i 4 F 7% MRSA K&
QBT DO A R B 3R T 2 15~20 pg/
mL., A5 14 0 3EAT O A AR I Y R R
R YO O LR B R P AR R L O 4 R
CEF 3 R &R 251D B A 1 ) R IR AR SR T AE R 228
Tt BERB RGO .0 BEESH 10 REZ
T 45 2R R A 2 BA AR, AR 4 B E L BR
151 DXL 'EF 2y R ™ T A2 0 O o R R R R W B
Hb A0 3 B RR B RORY T . P X T E
JERR B Rt IE IEH I8 B E B SE S
IS DL T & 5 X 0 iy 8 2R T 24 500 i R A 0 S R L o]
JE T REA 2 Sl e B BORG E2 2 7 B

H I P SRR 0 TG R e 4 8 T R A
2yl AR E IR T IR B E T RS
2D AT 28, AT TR 6D, H— 2
BEESFESHOC RS PR PR AT R 1A 2 gl 27
B PR 005 o Ry A8 P SCRR o 20 JF i 08 1) oA A
FE A 24 8l 2 SR AT BAUUIS T A 53 v o B b s A
OB S Y Uy L TR R R T R R
BT BE AL, A B SOk 8 R B H i E Tl
B R A 45 A 30 ANEDT v FE SR A R A
13 A, BB TR FAE | il 98 30 S A A B i 4
E Y A BIF 5 i 28 38 U3 ) 0 o AR (5 2
DR IR NFE B 2~4) [ 4 AN FAE B H Tl
BRPERZ S A TR R R AT
R R 4524 5 AR S A VR B R T R i G e A A
1~3 — R BR B — P % ik ik 2 25 B 00, A Y 4
NI BR ) 5 = Rk g SRR, BG4S R B
7~ s Medellin-Garibay Z£M 2 57 09 61 45 B 35 104 — B
2 DK 2y 24 4 RN R R R4 ARl R R Rk 4 24
Tt 2548 R B TN e g et

O3 B 2R @ T I (R ARORE P BT AR R L A LG T R B
DK T 5 455 5 5 KGR 13 B % £ A () R B A SO0 T
KB BRG E WY I 24 ik R E T Gk AR Mk BE R 5 R
AR A o AR H T ] BR R KOR T  RE 2

ok i T I RE B A T 7l B 2 R A 0 BR A
L Elligsen %7\ Tl & R 3. 75 g/d Hf
SEwi ki REAR m RO 48 h~14 d Wl
RIERR . AWEFE 15 B E PR & R
2 g/d FREEHE BRI I B 2y 25 07 5 B AT OT o
ENI[E2QESey e S TR C IS DR SPoN Ak R T
AHe P 7 308 3o 9 Ty B R 4 240 A B F ARG T IR
B, AWFTELRIE R R 2 .24 h ki
TERFSLLG 250 457 1 R0 1.5 A B far 71 & ml s 20 &
R S8 0 B B A AR A I ] O BE AR IE T i
RWRETEIRI PRGN I Z KRBT E R
IR 25T R HIERA —E NS % E L.

A TEAFAE— € 1 Jm FRAE L 1 S5 i T A BF 52 40
AW BIECR D BT A B 2R R 5 IR SRR
T TS AR R TR AR AN A X T 45 9 2
il B AR sl AT 5 17 B8 O T AR SRR
DUXT W U6 25 24575 SR HEAT R B 5 B Ah o thy TR R A
SN R AR o AR ST T TR B I B 1) R 2  BE T 4G
SRl AT AR — E i 7 J5 2230 T OB B 2 B RE A
AT . REAROEFAAAE W Z R IRIE Hi TH
T[] A0 A F 58 45 5 A A 24 3l 2 A R 0 o ] A
JBERE 7 (8 T B R WA 45 24 07 S8 S B4 2
T EHATIRIE , B A 58 BAT — € W98 Bk Kl
RS % Hrfi

FCT W e ETPLES S EFET

(& % xx k]

[1] Gajbhiye AS, Meshram MM, Gajaralwar RS, et al. The mana-
gement of electrical burn[J]. Indian J Surg, 2013, 75(4): 278
- 283.

(2] oApuge, FRWI, XI5, 4. R B be s Ik B2 08 A8 4 TGS IF H 9
PREGIHTLI]. ARG T SRR, 2017, 29(4) . 327 -
331.

Zheng F, Wang DM, Liu N, et al. Analysis of evaluation in-
dexes for prognosis of severe burn patients with sepsis[]J].
Chinese Critical Care Medicine, 2017, 29(4) . 327 — 331.

03] %, WA, B, . beti o im i g i B i o A -5 it
)] AR E B R AR, 2015, 25(24): 5663 -
5665.
Wang Y. Zheng DY, Cheng DW, et al. Distribution and drug
resistance of pathogens causing burn wound infections [ ]J].
Chinese Journal of Nosocomiology, 2015, 25(24): 5663 —
5665.

[4] Hu YM, LiDY, Xu LC, et al. Epidemiology and outcomes of

bloodstream infections in severe burn patients; a six-year retro-



T [ R e L A AR 2022 4F 7 5 21 5 7

Chin J Infect Control Vol 21 No 7 Jul 2022 .

703 -

(5]

Lo]

(7]

(8]

[9]

[10]

(1]

[12]

[13]

spective study[J]. Antimicrob Resist Infect Control, 2021, 10
(1): 98.

Dolton M, Xu HM, Cheong E, et al. Vancomycin pharmaco-
kinetics in patients with severe burn injuries[J]. Burns, 2010,
36(4): 469 — 476.

Carter BL, Damer KM, Walroth TA, et al. A systematic re-
view of vancomycin dosing and monitoring in burn patients[ ] .
J Burn Care Res, 2015, 36(6): 641 — 650.

Elligsen M, Walker SAN, Walker SE, et al. Optimizing initial
vancomycin dosing in burn patients[J]. Burns, 2011, 37(3):
406 — 414,

Lin WW, Wu W, Jiao Z, et al. Population pharmacokinetics
of vancomycin in adult Chinese patients with post-craniotomy
meningitis and its application in individualised dosage regimens
[J]. Eur J Clin Pharmacol, 2016, 72(1);: 29 — 37.
Medellin-Garibay SE, Romano-Moreno S, Tejedor-Prado P, et
al. Influence of mechanical ventilation on the pharmacokinetics
of vancomycin administered by continuous infusion in critically
ill patients [ J]. Antimicrob Agents Chemother, 2017, 61
(12): 01249 - 17.

Roberts JA, Taccone FS, Udy AA, et al. Vancomycin dosing
in critically ill patients: robust methods for improved continu-
ous-infusion regimens [ J]. Antimicrob Agents Chemother,
2011, 55(6): 2704 —2709.

Medellin-Garibay SE, Ortiz-Martin B, Rueda-Naharro A, et
al. Pharmacokinetics of vancomycin and dosing recommenda-
tions for trauma patients[J]. J Antimicrob Chemother, 2016,
71(2) . 471 = 479.

Blanchet B, Jullien V, Vinsonneau C, et al. Influence of burns
on pharmacokinetics and pharmacodynamics of drugs used in
the care of burn patients[ J]. Clin Pharmacokinet, 2008, 47
(10): 635 —654.

RER. EESC, MR, SF. RRE B A RN T Tl A

[14]

[15]

[16]

[17]

FIRCRT]. APz, 2017, 33(4); 206 - 210.

Zhu Z, Cao GW, Bao JJ, et al. Effects of application of vanco-
myecin in the early stage of patients with extremely severe burn
[J]. Chinese Journal of Burns, 2017, 33(4): 206 — 210.

He N, Su S, Ye ZK, et al. Evidence-based guideline for thera-
peutic drug monitoring of vancomycin: 2020 update by the Di-
vision of Therapeutic Drug Monitoring, Chinese Pharmacologi-
cal Society[ J]. Clin Infect Dis, 2020, 71(Suppl 4): S363 —
S371.

Aljutayli A, Marsot A, Nekka F. An update on population
pharmacokinetic analyses of vancomycin, part I: in adults[]].
Clin Pharmacokinet, 2020, 59(6): 671 — 698.

Roberts JA, Lipman J, Blot S, et al. Better outcomes through
continuous infusion of time-dependent antibiotics to critically
ill patients? [J]. Curr Opin Crit Care, 2008, 14(4): 390 —
396.

Kitzis MD, Goldstein FW. Monitoring of vancomycin serum
levels for the treatment of staphylococcal infections[ J]. Clin

Microbiol Infect, 2006, 12(1): 92 — 95,

CA 34 B - S0

A5 AR JE SR RER R TR SF. Tl B KR AR 2 gl A A
RUAE RS B be 5 58 2 vh I R B E L) ). o B JE e 47 o 2% 7, 2022,
21(7):697 = 703. DOI: 10. 12138/j. issn. 1671 — 9638. 20222608.

Cite this article as: QU Yu-chen, ZHU Zhu, HAN Jun-ping, et

al. Clinical verification of vancomycin population pharmacokinetics

in patients with extremely severe burn[J]. Chin J Infect Control,
2022, 21(7): 697 — 703. DOI. 10. 12138/j. issn. 1671 — 9638.
2(0222608.



