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Monitoring of Voriconazole Trough Concentration and Analysing Its Influencing Factors in

Intensive Care Unit Patients
ZHU Ruirui', LIU Xiaoqing®, HAN Dong’, LI Qiang', LIU Xuesong’, CHEN Wenying'
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Abstract: Objective To optimize the clinical application of voriconazole in the intensive care unit(ICU). Methods From January 2018
to January 2020,116 ICU patients who were treated with voriconazole intravenously and had the plasma concentration monitoring were
selected, the voriconazole trough concentration, age, gender, dose, total protein(TP),albumin(Alb),liver function, renal function, combination
therapy, adjuvant therapy and other information of patients were collected. A total of 267 times of plasma concentration monitoring were
carried out. Single factor and Multivariate mixed effect model were used to analyze the influencing factors of voriconazole trough concen-
tration. Results The steady — state voriconazole trough concentration was 0.34 —14.77 mg/L,about 76% of which was within the ef-
fective therapeutic concentration. Univariate analysis showed that age, gender, daily dose per kilogram of body weight, alanine aminotrans-
ferase (ALT) , aspartate aminotransferase(AST), TP and Alb levels had significant effects on the voriconazde trough concentra-
tion. Multivariate mixed effect model analysis showed that daily dose per kilogram of body weight and AST,Alb levels were independent
risk factors. Conclusion Voriconazole trough concentration in ICU patients varies greatly, and there are many influencing factors, it is
necessary to monitor the voriconazole concentration.
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P34 245 W U0 W 596 97 8 0 B P K 4 T 1 S AR ST R
M 5 (R ST M 2 vk B TR BIAR A [ 25 7 Ao ) i (DU A A
%5 1424 h,6 mg/kg, B 12 h 1 YOI, 7655 5 R4 25
30 min; AR 45 T 9747 ) o (HERE R 4 mg/kg, B 12 h
1L YOB, FEFZYEE 5 ~7 HE B4 2557 30 min ]| 647
WEDU s HEBRAE S < 18 4/ A UR M , i PR YT A2k 3 22 (O
AAF B G2 W L2545 Bk, X 04 v B2 T A S A O
FEARERIE > 50% ) R o AR AR M DN 8 0 1 8 1 B s IR
SN AR AR, SA 25 AT BRR 300mg B 12h 1 IR, B
YK 200 mg.5F 12 h 1 3%, 5k 200 mg 5 H 1 %, &K
150 mg & 12h 1 ¥, BK 150 mg A H 19K, EK 100 mg,
12 h 1K, AR 100 mg B H 1K A IE 4 & B [
SR PR B EE (FIEES 2020 - 2 - 010),
1.2 A&

IMFE AL B B R A AR AR LA 5 000 r/min 2.0
5 min, 73 &5 L3, B 100 pL, & 1 mL EP & H, fiIA
10 wL AR, B 150 L B EEDIRERE 1, i€ 3 min,
12000 r/min Z5.0> 10 min, B IERBERES BT,

I 245 3 BE AN >R BOPE 48 [T AR A B — o O €435
o O3 A F AR ZEBUH: A Capeell MFPh — 1 £ (20 mm x
4. 0mm,5 wm) ,Z3HrHE R Hypersil GOLD Cis A (150 mm x
4.6 mm,3 wm) ; JL BN, 6L B AR 25 R Sy S0 - 7K
W (8:92, V/ V), A HiH N LB - 10 mmol /L £ FRE%
V(42 058, V/ V) B EEVRIBE (LR ERE P UL 2 1) ; ikt
1 mL/ min s R 9B K e R A A A e R S i
(Aex / Aen) 43920 254 nm #1372 nm; 6 N 40 °C 5 ik
FER A 50 pL'l,

R1 RIEBERRER

Tab.1  Gradient elution procedure of the mobile phase
AT 5 B AR AR MR
i (min)  A(%)  Bi(%)  BE(min) A(%)  B.(%)

0 58 42 0 92 8 6-1
13.0 58 42 1.2 92 8 1-2
15.5 20 80 3.0 10 90 6-1
16.0 58 42 7.0 10 90 6-1
18.0 58 42 8.0 92 8 6-1
20.0 58 42 20.0 92 8 6-1

E A A 10 mmol /L TERIEZ ;A AK,B A= B, ¥4 A
T

Note: A is 10 mmol /L. ammonium acetate solution; A, is water,

Bi and B, are acetonitrile.
1.3 WZiEIR

R B A 8 R 40 (HIS) st AR A D Ge it 24
B, B AR B PRy [ BUAR B v (SOFA) PF43 L&
PE A= #1508 PE il B IR B0 TTCAPACHE 1D ¥E43 1, I K12
WT , R 37 BRE AR 25 245 50 6, AR ST o A R A i 245 4 vk 3 % ]
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SR Rz IR R R AR i BIRYT
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1.4 SitFaeeE

K R 3.5.3 Gt 2 oAb BB 3 B BOREA
X x5 Fn , I 25 5000 R X 8088 48 5 150090 k1 DL %
(% ) 227 o 2R FATR A RN AR 43 KT 5 i £R: S7. BRE MR 23 VR J35
MRR RS ZHER, DB E S5 N BP0 , At 5 42
SO [ RN, AT 22 I ZR A3 BT, ) A i A v Ak
JE AR, P <0.05 N2ERH G L,
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ZEHLILEE 2 AR 6,1CU B R 37 B M 23 vk i AR S
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PR e Wk B A I 2 5 ), b By H g T s AR i i 571
i VAST Fl Al ZKF- A 37 f 6 R 2R 38 2o A5 780 m e vy,
HWESMIAERHEREMN LR, B Cu=1.22+
0.31X+0.36 InX, -0. 52( X5 - 32.89) /5. 16, H ' C..i,
HRRESBWE, X MG TR REN R, o
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Tab.2  The ICU patients’ general data(n =116)

A A A b i
RAH(%)] 3 §7(15.00) || B %%%  BUN(mmol/L)  96.00£56.00
% 29(25.00) (Tes) Crlpml/L)  10.5027.50
()] <454 13(11.21) TP(g/1) 61.66 +8.78
4560 % 27(23.28) Alb(g/1) 32.8945.16
>60 4 76(65.52) ALT(UZL) 41007110
SOFA #4(F £5,2) 8.96+3.91 AST(U/L) 59.51£99.50
APACHET#4 (T £ 5,%) 20.35£10.69 GOTP(U/L) 136,61 148,00
PEH(G)] ML 100(86.21) TBIL(pmol /L) 20.70£19.50

TEME AR B0L2) | BARG ek 134(50.19)

tRAng 21.7) (%)) fhEas 6(2.23)

BAHRRX 10.86) LA4EEE  1505.02)

oA 0(%)] ECMO 18(15.52) BRARE  99(33.33)

CRRT 60(51.72) hhEERE  18(6.74)

LRSS NS 3k 6.67£2.02 R 5(1.87)
[(F#5),mg At 267(100.00)
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F6 KARMBERRSENN(n=267)

Tal.3  The distribution of steady —state voriconazole trough Tab.6  Univariate stratified analysis of voriconazole( n =267)
concentration in ICU patients 7H Bk BE(Y + s,mg/L) P
ﬁfﬁfi(mg%) ik mﬂt(%) é‘;‘M(mg/L) IﬁM(mg/L) Bk ’Wk (71) QM}\ mv/L #-’#;‘ <60 ? 101 2.72+2.04
a5 9 AN 03l 50 % N 64l 560 # 166 3464223 0.007
0.5~3.0 0 7.0 241109 Ait %7 100.00 318219 3 4 199 3.36+£2.25
0.025
%4 ECMO 53 ECMO BEREAREST i * 68 2672189
Tab.4  The Distribution of steady —state voriconazole trough FRET K <6 mg 84 2.76£2.05 0. 025
concentration between ECMO and non —- ECMO patients RENE >6 mg 183 3.37£2.22
ALT <120U/L 248 3.07+2.04
ik Bk M%) FHSKRE(mg/L)  PAAE 0.001
>120U/L 19 4.90£3.25
JFECMOA 220 82.40 3.18£2.06
0. 85 AST <120 U/L 238 3.02+2.04
ECMO 41 47 17. 60 3.25+£2.73 0.001
. >120U/L 29 4.47£2.88
i 267 100. 00 3.18+2. 19
Tp <65g/L 187 3.45+2.17 0,002
x5 RIFEBAREZHMEZREEREZSSERERSH =65g/L 80 2.55+2.10 ’
Tal. 5  Univariate analysis and multivariate analysis of factors Alb <25¢/L 13 5.50+2.17 0.000*
affecting voriconazole trough concentration 25-~35¢/L 154 3.37+2. 18 0. 000
Bt KA | KA BA 3 >35¢/L 100 2.59+1.95 0. 004*
N B4 P BM P BE  PH A5 >35g/L ER, P h 5 <25 /L B, A 5 25 ~35g/L
Fity 0.035  0.003 0.031  0.080 1eE:38
A 0.821  0.045 0.446  0.267 Note: “ is compared with Alb > 35 ¢/L,* is compared with Alb <
HRHTHAKEANE 0.250 <0.001  0.318 <0.001  0.314 <0.001 25 ¢/L,* is compared with Alb in the range of 25 -35 g/L.
lnEALT)) 0.338  0.002 0.417 0.001 0.09  0.575 o £ ﬁ(i%@éﬁﬂtzﬁﬁﬁé/\’i’@] ECMO $21 o]
In(AST 0.529 <0.001  0.597 <0.001 0.362 0.048
sn le(TP) 0.557 <0.001 -0.499 <0.001 -0.174  0.200 DRST HEMEE ECMO T i, P55 - %qﬂﬁﬁh
cale -0. <. -0. <0. =0. R N S N y
Scale(Alb) 0.673 <0.001 -0.651 <0.001 -0.524 <0.001 R, EORSL R 22 B o R B R M L FUAT , PR 2
cale -V N -y . -y N s ~ 3] AY N
" i 01 S T 5 B0 U PR O o B SO Bt v
£ (1]
Scale(BUN) 0.104  0.419 BEZUR
Scale(TBiL) 0.217  0.124 R B AT AE B R AR M) TP L ALT (AST,
Scale(GGTP) ~0.105  0.422 Alb B H AT SO AR 5T i 57 12 1 52 e AR S7 R MRS VR T
5 H ke dink 0.382  0.153 (> 60 £ )ICU B IR 7 FRME A W W] 8 & TR 4F
ARk 1.304 0. 184 ICU /B3, 5 Z A WF T 45 R 10— B0, Bl 4R % iy 4%
RALAREEE  -0.088  0.883 K, B AR I 2 BUB I 2 i 189 1 25 g (40 il ok 2
B %;g% -0.338  0.265 20% ~40% F1 35% ~50% ), ZUFHEXT 259 i 1355 B
A By B -0.341  0.535 S & e
) ' JITT BN L B A A AR ST R A R AR T 5
RAXBE 0.493  0.621

EMRA I ALAFTREABBA Y 2 ARET Fi
PR BMI 64 3 B i A2l B AL s BEA 3 A AN T il 5 Fm
BB PHREZFRALN AT REEEHE,

Note:Model [ is a univariate mixed effect model;model Il is a uni-
variate mixed effect model adjusted for age,gender and BMI;model I is
a multivariate mixed effect model included age,gender and significant dif-

ference factors in model II.

MO AR M R B TC b 2 25 5, 0T IR R AT RE I 4 A
SY BT WL ARV B 25 SR (JE ECMO < ECMO =
220 :47); WAl e T ECMO N SR A48 B s — 43
A W B AR R FTCAR S T 575 — 8 40 Ab - W R AR FoAR 25
ECMO R 37 FREME 25 1 i 1) 5% i i 75 1 — 25 i 9 o AT

PEREE 5 LIS R BREAR U R AIE T 25 R A B o v] RS2
o A G 2o M SR AR [ (49. 12 £19. 63) % 1B &R
T HEEE(64.78 £10.71) % ],

TP K IEH# (=65 g/ L) (B IR 37 FE e 45 e 1 B,
W] I TR TP K P /35 (0 H FT i k= TP 5200 AR 57
RS2 e BE (4 IE , AT RE 5 TP 2552 Alb K52 M A
K IR TG 2GRS AH G HE /e 4G L ALT B2
T FRRA 3 A5 4R R /AR 37 FREW 45 245 711 6 1) — T0i 48
fiE, R R RS S EUR R w5 R IR M
T AR B 2R RV o AN ST 45 51 s, ALT 7K
Wil AR ST REME A MR B, 24 ALT /K- BT IR H ERRAY 3 7%
DL AR ST w2 vk B B S 8 T L AE ALT K IE
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o R HE TR A MR BE OB TICU BB 3 TR S ALT 7K
B IF R R 25 2 0 i SN RO R A

Z R ZIRA B AR AT 45 5 7R , AST #l Alb 7K
- B g B AR S AR 5T A R R R A R SRR MR A U R 1Y
TS fa s P2 AT S54RI R S B FAEAE TS
S5 —F, AST I Alb KPR FE (B H RS R B 1 G
B2 AU IE S AST KPR IEFE, 175 Alb /KF-2 7
FHOG AE BT 3 4307, B AEFE il LA AR 5, AST
IKF- g T 2 270 A5 I, A U BE AT IS 0. 36 mg/L;
Alb KPR T 3. 16 g/ L, A He BEBF AR 0. 52 mg /Lo,

B H T 50 (A5 59 1 R R AR 7 R A A ok B g
SEFERE P E BT BN 1 mg/ (kg - d) , 2R 9R K3 in
0.31 mg/L, X 5 FEES RN &% K& RACIL 551
I 5T 25 AR — B AR ST BT G AR LR M 251030 T 4%
fiE, B 25 2R A AR, BB 45 245 700 S i35 it 245 v
JEORWTRE N, AR G PR R, G P ) o, )
AR ST SR AR B ot B AR, o 245 3 8 DUAS o L A7) e b
I HOHMANN S5 UIF 5% e B0, AR 7 5 e 1) A= 4 01 P
EFIRAAE , O AR AR kA 25— 50, S 2500 ok, AR
PRI BE v i 24 e B AR L T iy, R TR0 tak 2 o R
N7 R I 24 9 o R ST R AL R K 2 24 6 v R R R
M L R 2 i, BR300 T, o e o R U B
E N T A N

AWFFEI 5 RO AABIFFE I B AH L 2 Ji e — 2
WFFTELZ 5 RS M AR S SR 25 kB 11 fes s PR 28 5 A vk
BN e RS, M A B R A AR Ak A6 SR ST R 4y
WL G IR 253222 (AR R BAEAE—E S BR
WA BRI K C v 8 1K U A7 43 pr CHE ok
WA C Ry 2 A RO 2 R RO et 2 Ay ol e 23 2R i
221 K o e PR AT T R et [ st & B R AR I R
I7RGHAT I — DR .

25 L TIR  1CU SB35 IR 37 M 43 Ve 32 1 5 o IR 38 25
Z I B B AR A R B 4%, S Bk ST R
R B )R R AR WA K, B H 4R 2 7
S AST Fi Alb 7K - Sy 5 i AR 7 e mae 45 ke 85 1) 2k 37 s B
PR, T R BA o RV AR S BR e SAy e JEE AR 1 e 7T 24
P, e R 25 24 2ok T v 7 326 % 34 224 1) ) o N 5 2 %R L
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