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Abstract: Objective To analyze the clinical application and serum concentration monitoring of vancomycin, in order to provide
references for rational clinical usage. Methods Reversed phase high performance liquid chromatography was used to determine
serum concentration of vancomycin by means of comparative analysis on serum concentration monitoring results and related
information of drug use. Results Totally 202 cases of vancomycin serum concentration were monitored. The average trough
concentration of vancomycin was (14.36 = 8.12) mg/L. There were 68 cases (33.66%) lower than 10 mg/L, 100 cases (49.51%) of
10—20 mg/L, and 34 cases (16.83%) over 20 mg/L. For patients with normal renal function and impaired renal function, the difference
of trough concentration was statistically significant. Compared of blood urea nitrogen, serum creatinine, cystatin C and creatinine
clearance before and after treatment of vancomycin, with no significant difference. Conclusion Due to the large individual difference,
it is very important to strengthen serum vancomycin concentration monitoring in clinic. For patients with impaired renal function,
clinicians and pharmacists should assess the dosage regimen of vancomycin cautiously. Clinicians need to modulate the dosage
regimen and implement individualized medication according to vancomycin serum concentration.
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Tab 1 General information of 91 patients

CLer / (mL-min™")

R/ % - -
<30 30~60 60~90 =90 vk F R E /%
<18 1 0 6 7 7.70
18~60 4 3 26 42 46.15
>60 8 15 7 42 46.15
Gt/ 13 18 21 39 91
R % 14.28 19.78 23.08 42.86 100.00




%¥isaatz Drug Evaluation Research 5539 % 5543 20164E 8 A

*501 -

O1 BB AN 1 R AT 2 RIA T B 2 A £
LK% 98.90%, FHIEHR A 68.89% (62/90). iEKiAR
AEFRE M R IR . MK
DR SIS . 62 BIFHMESE b, Rl
2L BHPEERB Y & 58.06% (36/62), 4 {0,711 28 BK 14 «
IR 7 oK R 5 i T T IS P o 2 K R e iy =, At
BRI AR A v SR A TR . KR A B SR
P R R N R A
23 MEAMERER

O1 il F % 3k 3 35 45 2 AR 1) Db Ik - B
WORETE, WA 0.9%5 ALV ESE . 5%H%]
WG, o 13 ] (14.29%) Fie il B >S5
mL/min, 9 i (9.89%) %3 14 & >500 mL/min;
2597 3~31d, P4 (11.22+6.19) d, BHZ
A 1021d; HAFE 02~4g, P (1.77£0.57)
g, M#jaa1751.84¢, #% DDD2.0¢g i, DUI
9 0.860 7E 202 BRI, 42T R FEA 129
12h. 0.5gq6h. 0.5gq8h. 0.5gq12h %%, #Zul
B -BHERE R EAR T 115 Bk (56.93%), #EULHTP
e AT 87 BlR (43.07%)

91 91 &3 AN 4 4 SR A FH T A FR LR
7, A 87 GRS 1~4 Myt iy, &
AL Z iy 5 A e R P (33 ], 36.26% )+
Wby PEARABME I (28 ], 30.77%). WEfEEs g v

AT (25 1], 27.47%)  ARSL R (24 4], 26.37%)
SLAURER &7 L (18 4511, 19.78%).
24 MZAHIKRE ENLE

202 RIS R BN, M BRREE 2.05~
45.66 mg/L, IENRFEAGE 50.00%, B KM IIA bR
1 47.25%, W3 2. XHEWRFEVEHE NS E > 5 E
RO AN LR R TR, 22 e gt s X

5 CLer ¥5 570k 4 41, RIS SRR 3. 4
) LUK 7 2200 AT, BR'EF DhRerh B R BRI i
Fedila] (P=0.880) 4b, HAp&AINZERA G
B (P<0.05). #E—PHREHANSAFIRNZ
W, FREDIREIE R AN, HAR AN SR IL U
WA S A RIIR A WA =R (P<0.05).
B ThRE I 5 HEREE R RS 294 2 B AERE 1
114 KRR R

SRR E <10 mg/L HARBHKEE>20 mg/L
YUBH I EIIRE. R 7R Ul I 154 7 i
ZifEo, AR 4,
25 BT

FHHZR G R ER (BUND. MLEF (SCr).
CLer M2 PR 2 R C Ceys C) AR LR
5o 2Pl I ShAETC B R, (B 4 B E
BT R ISR S DhRe s, Horh 1 R AOG
RV R “RTREA R JFRA AN RN

R2 FTEHEBRARESHER

Tab 2 Distribution of trough concentration of vancomycin

MARKEEmg L) FlR Gait)  REt% PRI mg L) B CHTO FIRELE/% P (mg L)
<10 68 33.66 6.431+2.25 35 38.46 6.01£2.16
10~20 100 49.51 15.12£2.71 43 4725 14.94+£2.45
>20 34 16.83 27.94+6.95 13 14.29 28.17+8.17
it 202 100.00 1436+£8.12 91 100.00 13.39+8.21
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Table 3 Average value of vancomycin trough concentration in patients with different renal function groups

_— _— AR el ) R ] A ] ) Ui W] 47 15
K IR E (mg L) iR PRI (mg L)

EH 93 9.43+4.47 7 9.69+4.68 86 9.41+4.48

BIETRE 40 14.20+5.58" 26 15.11£5.86" 14 12.51+£4.77

R T R 51 20.31+7.28" 41 21.90£7.10* 10 13.76 £3.39

E N 18 23.28+11.04™ 13 27.13+10.55% 5 13.29+3.32

S OIRSIE S AL : TP<0.05: Y UIREERRE R AL FP<<0.05: SUGHITRHERE HiE B L. 2P<<0.05 22P<<0.01

"P <0.05 vs normal renal function group; P < 0.05 vs mild decline in renal function; “P < 0.05 **P < 0.05 vs manual recommended daily dose patients
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Table 4 Distribution of renal function, age, and dose in patients with different concentration

2 Ve g L) _ ¥ i fig _ e AT R UL P R

- I <60 >60 &= B

<10 62 6 51 17 62 6

>20 2 32 7 27 3 31
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Table 5 Comparison on renal function parameters before and after treatment for patients
IR I BUN/(mmol-L™") Ser/(umol-L™") CLcr/(mL-min") cys C/(mg-L™")
GEEST) M2iJa GEEST) )5 REET) ) T L)

EH 39 4.92+3.72 484+4.79 4936+16.86 57.81+48.54 137.67+50.69 133.45+50.49 0.97+0.32 1.11+0.59
BETNRE 21 8.00+£6.16 7.33+493 76.75+15.80 78.96+4549 7691+7.96 97.65+72.02 1.41+£0.41 1.46+0.61
PFRETRRE 18 13.77£9.79 14.91+7.54 110.89+42.36 120.48+56.49 46.18+8.54 48.62+26.74 2.17+1.00 2.24+0.74
BT 13 30.47+£17.20 30.87+23.07 313.76£210.19 266.04+£180.10  18.15£7.58 25.22+18.49 4.11+1.34 4.03+1.27
3 itie JE <10 mg/L 4L F1>20 mg/L 4184 At il o 45 7

T3 B FOA I T DU 254, HLPURETE
F BRI 25 2R BT B/ MW IR . (MIC) 1
I [a) a2y I h 28 R TR MIC th{E (AUC/MIC)
SEIUAHNE, AUCMIC 2 PP HLI A7 R e fE
TRIFEFRT Y, 103754594 15 2 55t by v R RS2 P AR AR
fabr. WIARY, i EmERKRE <10 mg/L 5
B SR 2, FERAIT R, AR
>20 mg/L I B4 3 R BN, R
LA SR W BRI 7 Il /E 10~20
mg/L Y6 N o (RTEIRIARSE B, T &= s
H PSSR K, A M FE R R R A I R,
FE B2 RS ThRE S0 o T i B R A SIS R A
PR ZE SRR, JUHAEA I LA Bk 254
I, MR i 249 FE A 25 2 A2 R R T

Wk 2 Fin, 5B N IEE Be ik JE R AR R A
F 50%, 7 ELIE L FRLR RN TAE, $8 3 AR,
DUA B HARIREE, 7ERIUERAE G R I R IS n]
REI D 5 A RA IO R Y. BR1T, Wik b &
I, 15 OIS S R R s e R E T E R
R IS N BRI It 0L 24 9 J3 W ) T A R i %040
RIFVERT, PR B A2 A B I AR AR M 5 SRR 4R 24
Ji %o WRPRZINTE 25 G R B A I siya i, ) Hoge
BB 205 RIS, h B e Mg 2577
%, RIEHZ %S F3.

Wik 3. 4 Piow, AR AE, S R
REREAT /04, HEGAFRPEm, [N REH

R IR T R T AR 2 TR LK
PR MBLE R 2, ORA AL U BE D) fE
BEIMAT IR AT R, IS F IR L T
B (8 2 B AT IBGE AT L B A IR T K
P IhREREE N, T T HERE R R 24,
PRI EIIAE ARV, (EABA R 252 42 10
A, VLTS 2. B D fRErh HE
RS, U HER A 2, 2 B IR R
HARKREL, RS2y, R S, %
AL [ 2 2 0 R A R E >20 mg/L H 4K
RO B DIRESH L KT 60 2 UL
ARG B, KPR s b I ok
B IR . ZERE L, N R

PHER RS 2.
B DIREIE R AL, 2 PR s 25 L)

B (92.47%), SR As s 23 W BE AT i
A%, T I 32 23 R P Y TRl 23 AL 90 #T S /s AR IR S <10
mg/L HHRZUONFIIRELEH « il T 60 2
UL B HER R B N B . R D)fE
R, AERANAT BAR T, 2 g 9ERE H R E A
TRMEN, AR TITRREZAETE. 20, KF
AHEFE, VA E FEE & B4 2075 &, X
5505 AR e A 4 AN . R
A UL F R R Ry 25 L T A3 TR SR L (.
FHrEor, RATRESIZAREAR (7 B0 fiDAK,
B 2 BIEREEE, 1 BRI b B . e



%¥isaatz Drug Evaluation Research 5539 % 5543 20164E 8 A

*593 -

JHE S5 DR B AR BRAR AR T 3 o AT AR AR B 3 o, [+
A Er M PR o o R LR R, R N )y o
ZIERET . Dolton 21U 3 4K 24 5 2 WFSTAIE
S5, RGN T R R BRI e T AR
M, Syik g o T A R 2 IR

N TAE T MR R NI 4 AR fEx
AT D Re R SRR AR, REAT I 24 R
FEAR B I &5 R S AL 38 e 257 4%, AR
B o [, ISPR 2 75 B4R R B AR B
B D REIRDLAE R 25, PRI PR = AR T o (FCHb PP A
WG

S 3Rk

(11 % k& & # B¢ W, 55 1474 [ g0 e i 24
0 P (Mohnarin)2011—2012 455 2 B B i 24 i 0047
& [3] P EIRR 2B 2% 4K, 2014,30(3): 251-259.

[2]  BAFRAL, RAEGK, VE S, 45 2013 4EH[E CHINET 41
W 25 PE I (9], P RG24, 2014, 14(5):
365-374.

[3] Rybak M J, Lomaestro B M, Rotschafer J C, et al.
Vancomycin therapeutic guidelines: a summary of

consensus recommendations from the infectious diseases

Society of America, the American Society of

Health-System Pharmacists, and the Society of Infectious

Diseases Pharmacists [J]. Clin Infect Dis, 2009, 49(3):

325-327.

[4] 3R R IR Y ) KA. 7k 8 3R I AR 1 1)
1t

P ETRMR [J] PRI, 2012, 30(11):
641-646.
[51 B 5%, WREswr, BT K. ERITRZAR AT

ANMEEF I (1], P HEZEAE, 1999, 34(10): 60-62.

(6] FpR¥Ek, MR, 5. SEHIANRFEML. 14 fR. b
5 NI A, 2013: 2098,

[7] Ackerman B H, Vannier A M, Eudy E B. Analysis of
vancomycin time-kill studies with Staphylococcus species
by using a curve stripping program to describe the
relationship between concentration and pharmacodynamic
response [J]. Antimicrob Agents Chemother, 1992, 36(8):

(8]

(9]

[10]

[11]

[16]

1766-1769.

Larsson A J, Walker K J, Raddatz J K, et al. The
concentration-independent effect of monoexponential and
biexponential decay in vancomycin concentrations on the
killing of Staphylococcus aureus under aerobic and
anaerobic conditions [J]. J Antimicrob Chemother, 1996,
38(4): 589-597.

Lowdin E, Odenholt I, Cars O. In vitro studies of
pharmacodynamic properties of vancomycin against
Staphylococcus aureus and Staphylococcus epidermidis
[J]. Antimicrob Agents 1998, 42(10):
2739-2744.

Howden B P, Ward P B, Charles P G P, ef al. Treatment

outcomes  for

Chemother,

serious  infections  caused by
methicillin-resistant Staphylococcus aureus with reduced
vancomycin susceptibility [J]. Clin Infect Dis, 2004,
38(4): 521-528.

Sakoulas G, Gold H S, Cohen R A, et al. Effects of
prolonged vancomycin administration on
methicillin-resistant Staphylococcus aureus (MRSA) in a
patient with recurrent bacteraemia [J]. J Antimicrob
Chemother, 2006, 57(4): 699-704.

van Hal S J, Paterson D L, Lodise T P. Systematic review
and meta-analysis of vancomycin-induced nephrotoxicity
associated with dosing schedules that maintain troughs
between 15 and 20 milligrams per liter [J]. Antimicrob
Agents Chemother, 2013, 57(2): 734-744.

Jiood A UK, B ST R R A 2T
MIRTHE (7). T EES S1IT 24K, 2014(4): 291-294.
WS, AW, A, TR ERSRIRES Y
JIEIMETT (1], 255, 2011(11): 811-814.

Grace E. Altered vancomycin pharmacokinetics in obese
and morbidly obese patients: what we have learned over
the past 30 years [J]. J Antimicrob Chemother, 2012,
67(6): 1305-1310.

Dolton M, Xu H, Cheong E, et al. Vancomycin
pharmacokinetics in patients with severe burn injuries [J].

Burns, 2010, 36(4): 469-476.





