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Analysis of influencing factors and distribution on vancomycin trough
concentration in patients with normal renal functions

Xu Jian-wen, Huang Pin-fang, Lin Hui-feng, Wu Chao-hui, Lin Cui-hong and Liu Yi-wei
(Department of Pharmacy, the Affiliated First Hospital of Fujian Medical University, Fuzhou 350001)

Abstract Objective To investigate the distribution on vancomycin trough concentration in patients with
normal renal function, and clarify the related factors effecting the vancomycin trough concentration. Methods Blood
samples were collected from the patients with normal renal functions (creatine clearance rate = 50mL/min) who
received vancomycin administration (1g q12h). The vancomycin trough concentration was measured by enzyme multiplied
immunoassay technique (EMIT). A multiple logistic regression analysis was used to explore the relationship between the
vancomycin trough concentration and influencing factors. Results There were 331 patients receiving vancomycin were
included and 41% (136/331) patients whose vancomycin trough concentration were under 10pg/mL, and 15% (48/331)
above 20ug/mL. However, only 44% (147/331) reached the target range (10~20pg/mL) recommended by the guide.
The result of multiple linear regression showed that the vancomycin trough concentration related with the age, weight,
creatine clearance rate, severe infection and hypertension. Conclusion The vancomycin treatment regimen could
be altered by the patients' age, weight, creatine clearance rate, infection type, and blood pressure in order to deliver a
better individual treatment.
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N ERETHICEIUER, & ATKE
T B % % BK # (methicillin-resistant Staphylococcus
aureus, MRSA) S HoAth i 24 4 2% BH 14 B By 20088 4% 1
—&Y A, BRI RER, MEER
K, ERNILFAZE AR, Frgsfl&E 90% Pk
DA A 22 B IV B, A4 A L2494 5 AR 2 5 2 i 24
SR IT AR, WE s B EHEE TR KA
B4, [ 5 B A IT 294 I (therapeutic drug
monitoring, TDM) AU NEE . RE T E RN
IRE A A2, HEHBRESNAKRESSY
TR EPIFAEF L0, SR EE. EREEEE
REERAE R, s B A 38 DR 2R 1 MOR S e 2 0 1 43 AT
5iE kR, HETT R0 259K B2 Ra T ROR U1, H AR
T R M2 FE R R R R A ok G —
(452577 2 LB DIRETE 0 U101, ACHI 5385 25 A
heEeIEH (WIEHERR#% = somL/min) B2 B R
W Y77 % (1g q12h) R 97 B B E AR S Ik
[E, RANHERBIRE S BE AT LR
B BAH G, B A o I o N i B R AR A IR B
I ATIE O IR AS IR B ER R &, LA I
IR 8 2 45 2577 R E S A HR AR .
1 BERE5RE
L1 FRAR

NI 2017 4F 3 H—2018 4F 11 Atz THa AL
KEFM &S — BB iz W oy R ge b o, 2 5
FIRIT I 331 BB A . AR CEE IR 12
5697 ) 10, JLUSEE 145 B EEE A . A I AR
LR I 8 5 — ER AR P ikl AN
HWEENE R R,
1.2 N#Arg

IR 2 W P R R T B R
BITHAER RS, AR, 5. FE, B=,
BCE M2, HEmIRE. HEBRbrdE: (1) DUEFIE &%
<50mL/min I (2) T b BRI T I 8] <48h
B G) A LA L (4) S <18 IR
() VIR %577 = 3E 1g q12h B (6) FEFREBK
i3S
1.3 A5 NE

TSR ERR T B & (M. 0.5g, Eli Lilly Japan
K. K, Seishin Laboratories £ 7= ). Viva-E/V-Twin H
&) A4 4k 43 H1 1X (Siemens Healthcare Diagnostics Inc.,
Germany) } Emit®2000 /3 1 %5 25 & Wl X 771 (Siemens
Healthcare Diagnostics Inc., Germany).

1.4 M2 E AN

N BB KR T O B R (1g q12h), B
T B TA] K T 60min,  FEAE 5 5 7545 245 R 30min
K ik L 29 3mL & T EDTA $t %%, 3000r/min 2
> 5min, K A B % 9% ¥ K % (enzyme multiplied
immunoassay technique, EMIT) 7€ &=l & /i h B & 2
BBWE . ZJ7idE iR 2.0~50pg/mL, HPH
H (81K %5 B /N T 20%.
L5 BEFHUE

FNEBE A OG22 %R, AdE .
WS, GmEs WE, TEERHATR. MAKE
WSS R, AIFHZE. MEE TR, R,
ARG AT, DA FH 2R S P 2 R R R A AR A
X SR EAR AT ST AT
1.6 SitF oA

481+ 4> H1 % ) SPSS 21.0 k. i 8 % oRR
Shapiro-Wilk {E AT IEAVERL, DAME = iR
N (Rks) TRE IER A HoO7 255 ik &gt kl, H%RE
ANTFEUT R RS 2 A 78 S R AT J7 22 55 PR A 56
K H Levene i35, 3£ & % H A £ (W4 5067
#H, interquartile range, IQR) Kk, ZL/ALLBEERH
Kruskal-Wallis H %55 MANN-Whitney U #&%:. X
F ANOVA B[ 275 % 73 5 LSD- K4 #4756 Ja Y
WL E 3 Az MR EEEER, RAA
F¥% 7C Logistic [mIIH TR AL BRI SHKRE S
SO IR 26 2 [ (R AR DG
2 H#R
20 BHFIERIH

BTSN 331 B FF B N 3% B HE 1 B T e
WA B, MR RT % (1g qu12h) TERRIA
37, Hh4 109 61, 5222 . BEIEAVEHNE 1,

F1 BEREE

Tab. 1 Patient demographic and baseline characteristics (x+s)
TiH X+ i (VEH)
PR (F &) 222/109
a4 54.96+15.69 (37~75)
P /kg 6412 (50~80)
1259 /(ug/mL) 13.5+8.71 2.3~68.4
iR /C 38.1x1.22 (36.7~39.3)
B4R L /(x10°/0) 13.242.32 (6.1~14.3)
JULIFE B % /(mL/min) 36.6=13.4 (25.01~49.4)
HEMA /(g/L) 33.6+4.74 (24~47)

#: R # Cockcroft-Gault 2 X 1+ & UL B #& B % (CLer): 5B
P CLer=1.23x(140- 4F #% )x & & (kg)/ 1l 35 WL BF (umol/L); ¢ 4
CLer=1.04%(140- F#% )x &5 (kg)/ i WIEF (umol/L)
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M T T RS MARIRE 331 4y, Hop
1% & J% 4 (C , <10pg/mL)136 1l (136/331, 41%), H
Fr Wk 41 (1opg/mL < C < 20pg/mL)147 ] (147/331,
44%), LK ik B 4L (C . >20ug/mL)148 fi] (48/331,
15%). R EIIEIT o, V9E A D B H SR &
R IR N A B E L S8R (2011) fR) 03
e EIR, w1 proR.
23 ZEEMN

N AR ORMAWREME, “AEE” A
PG, RS, MRE. DIERERE. LKA ES. &
T SR BRI R T ER
MIC. ST R, FA = L (P<0.05) 1K
FIEANTE, R, BET2RE T, &
I AR R LS RREE . AR FEAR
R A E i R AR B (P<0.05) UK &R (nk
2)e ¥ ERERAGIUFEXNEEHTHTZ T
Logistic [H1H 5347, FFRBR B2 5 18] ) AH B2 5 A 30,
B WY (P<0.001)s 1K (P<0.001) I3 WLETF 7K T
(P<0.001) FAERYL (P=0.022) Ml JE (P=0.020) 5
T BERRESBKREERARITFE X (£3). K
RIMFABBTE 259 (B- WIEEIZSE . Sk ATIRER &7 [24E
WRFLFEAR ) ZHEEEIH . BRE TS B, B
FEEA) . FAET . G EMEER) 5 ERZEAF
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Fig. 1 The distribution on vancomycin trough concentration

2 BAPRIE L ORI R 3R I 24 9K BE AL 1) 22 DR 3R 23 A 4
ES
Tab.2 Results of multivariate analysis of factors that screening out
from single factor analysis and plasma concentration of vancomycin

SES PRt R AL P{H
i 12 H 110 DR 3% R 0.331 0.003
LNE:D 0.189 0
LRI B 2 0.225 0.004
LN 0.158 0.035
FEA R 0.203 0.021
SR 0.131 0.027
SR (1 IR 25 MmKEAEA 0.084 0.236
G I 0.105 0.221

T HERIAORT LIS R« 6 ILER B SRS | AR P R YT (4
I L R B I | P R AR RS M IR
ERTHE S
TEAHEAER
24 FEEBEFRIEWEIGE LG IR & 8] B KB

% 7t Logistic [5] 5 73 #7 i 1% th I SE K 3R 5 5
B AR VO R OCHA R AR, EFERE R
AW 3w TR B (P<0.001); 3 AWK FE R
TR 2 SRR G it L (P<0.001), R4 B35
REDEEGTRIKEH; o, kA & E
B3 I B AR IR AL L (25%, 39%, 58%, P<0.01),
L1 A e I R O R K T 2 RS A L
[135(121~150), 129(120~144), 131(120~142), P=0.403],
M & 20 5 I 8 VLS B K1 2 7 A S it
B X [135(121~150), 89(73~109), 70(51~81), P<0.001]:
B DU PR R SRS /IR KB ZE MK, I
B3 bR 2K B, B R A B IR B K R
(P<0.001); FB3 BT ™ AL LN RS IR LA
2RO, AR FE A B SR R AR AR A T
M2, T H bR E A i B 2H o FORE 8 22 e 4t
22 X (57%, 35%, 35%, P<0.001, U1K 4).

3 it

SE BRI 299 W5 (therapeutic drug monitoring,
TDM) i€ T B RGH T E, WiREHPEAR &
BT HERMAER, SRIETHERLESE. A

®3 N EERESTIRERRNAFZ T Logistic [7)4

Tab. 3 The relationship between the vancomycin trough concentration and influencing factors by multiple logistic regression analysis

A fliSAE B 2 Wald-y’ Pl OR {H (95% B{ZIX 18] )
FE 0.048 0.009 29.896 <0.001 1.05(0.031,0.066)
fAsH -0.081 0.013 40.759 <0.001 0.92(-0.105,-0.056)
JULBF 75 o 2 0.041 0.007 35.772 <0.001 0.96(0.028,0.054)
E R 0.622 0.271 5.268 0.022 0.94(0.091,1.153)

[P INES -0.064 0.259 5.441 0.02 0.99(-1.112,-0.097)

Fill Py J e 0.065 0.7 0.009 0.927 0.99(-1.308,1.437)
EST) -0.164 0.107 2.361 0.633 0.85(0.773,1.666)
BRI -0.445 0.271 2.692 0.101 0.64(-0.976,0.087)
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Tab. 4 Correlation between different concentration ranges of vancomycin and its influencing factors

C ;<10 (n=136) 10 < C4< 20 (n=147) C 4 >20 (n=48) P
EWS % 50(37~60) 60(55~65) 69(50~75) <0.001
ATE /kg 70(60~80) 60(55~65) 60(50~68) <0.001
[ERINES 34(25%) 57(39%) 28(58%) <0.01
& /mmHg 135(121~150) 129(120~144) 131(120~142) 0.403
WLEFEBR 2 /(mL/min) 129(101~163) 99(77~117) 72(56~93) <0.001
R 77(57%) 51(35%) 17(35%) <0.001

I ) BB 121, BT R R A T A
DIREXI ARSI IRFE A gEm, EAR T ARSI IRE
8 H N A IR L SE 3 A DA AR T AT RERE I AR A R K
JEE T S 6 PR 3R 0o 20 B IX P R 3R T4 Rt FRATTIY
W T B 7 LIS B 22K T 50mL/min F1A SR FH & K
J7 % (1g qI2h) WY B, 45 R W DR 1R+ 1
RAERERHERTRAEERIGITE, H41% &
BB WAL T 10ng/mL(136/331), 1 15 7 HE 4 1
PR B W (10~20pg/mL) U3 B (5 ELF A 2 50%, 1)
A RESG N3 B BN 24 B s AR R AU

J3 R N AR B 25 0F R R
U A & J5 2N (post antibiotic effect, PAE), Hiff 7% % B
AUC,, /MIC J& T /3 7% % 21 I RT3 A Rdg b 14,
B AUC ) € & #4245 T 11 B R B UGH & )5 2
A7 22 U I e W, 7 RGBT P 8 O 3R 48 AUC
€ AUC,, /MIC EAVISERRi. Bk, H k2 s
P TSR K R S IR ARy AUC,, B AR A 1319,
I T B RIS KF <1opg/mL ASH 3
fRIE AUC,,/MIC = 400, 1M H % 5 T B0 25 (9 K
Az, HA LR AR Tl B R A B < 0 A BR
(Vancomycin intermediate S. aureus, VISA) Fl 5 Jii
YRR 75 8% 3 1 1 4 9 €4 4 %7 3K 7 (Heterogeneous
vancomycin intermediate S. aureus, hVISA)!'l, [H I,
BRSO B RS R BAARFFAE 10pg/mL
DAL, oo B R R B RS R IR K
RAERFLE 15~20pg/mL PARf P& AUC,, /MIC = 40007,
SRM Hale 55 US4 Y, 77 B RS AWK L 2
15~20mg/L B J# 1] AUC,, /MIC FHA—E i, =
AT LA S 000 2 4 AR XU MR ) FR A DRI, BA
Fa A& IRE 10~20pg/mL 1E 8 AUC,, /MIC 1) 8 A HE
Pl B A G IR o B TR 2 8RR B TR 2535 4y
M8 38 N A BARAKCE ) MIC 5 R0 T R AR =R
7RI 2 2 R OG 102, FEARF A, & A
BRTA S ok [ 7 971 18 6 67 BR PR A HH R d v, TSNS

el 2 B A E (70.1%) 0 99%(240/242) & ERTE (1
58 4 B T 5 TR R T 9 M A R B ) 0 TR
EIMIC < 1ug/mL, HAFHH 99%(131/132) 4 (07
EJBRBE X T R MIC < 1pug/mL.

TERE T 5200 5 7 8 R AR S B IR EE R = B R I
BHFEWE RE . UG B2 DL S HE IR 2 5
W R R RSB IRENGEREER, X527k
MWL 45 A — B 22, BEEE. BEEES
RIG FAR S B IREE, RN G RR kR 5 1 245 IR FE
WM, FEARAS R SR AR AT RE M. hAh, AHEF
ORI B RSB & Lk B BT
T H AT AR LS LR S T B R RS IR H]
(R AH S PEHRIE o« — THURH T ] W %% 14 F 90 %o 484 51 If e
Pl R 00224 5 1 I SR 35 2 T Logistic [F1JH K
I o 0 R8I R AR T S B A R AR R,
BB 24h R R 5 B /NERIEIE R 2 AR R 2, —
Tt Meta 73 BT 3P4 1 16 TURA B 52 1 315321 44 /& I
BB, IR 6.6% 1538 B /NERIE R T %,
i LR 3G 0 7 R A (0 RUR:,  fie i s B ET 9K
fE Tt 10mmHg 5 5 /NERJE IS 5T [ B35 A oG 29,
ik s T v 5 E0E 1495 T RE BT I T s S B0l ik i
B TS SR N, T A /N ER B A I N R
2P, B BNKINAE 2 AR, iR T £ 4 )
AR R 2O, [R]I F i  bKOR I0 O A A A A )
BRUEL R F K R IG I, N B /N ERIRE BT, m i
JE A B N ER B A LE 240 O R kb, &
BB NERGE I R B R BRI, TN E R
BB IREAT T E. A, AR, &l
HHEEEARIE, s R VISR R, 2
SHAOHERREAENEHERZ —, B,
L SRS IIRE 2 AAAfE S 41t , AR Egmm,
RS SEB SR R AR B, Kk, 7
B L [ RREA R RISk I IX — 25 3
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