ZHEMKFFIR  Acta Universitatis Medicinalis Anhui 2024 Oct;59(10) - 1849 -

W % JE BT 1) 2024 — 10 =21 12:10:50 M % 8 33k - https . //link. cnki. net/urlid/34. 1065. R. 20241018. 0940. 022
Ol REFHR O

JET CYP2C19 LM 2 M 51697 259 Wl
PRV OR S HEME 5 fth v 55w 1 A0 T 1 e AS B v

/R R VAN -/ A S | Rl N Rl - - Sl 4| )17
(' FHMEAKFE—WEERSAA, A 230022,
"HRFPESHETEEPHLFZ ZRER T, 40 230022)

WE B® R CYP2C19 FEF 2815 1 24 e B MM 25 5L 23 B AR ST REmk (VRC) 5t e 5] | P11t 3R 45 e i bl 70 A8 FLAE
FA R CYP2C19 JE [ £ 25t — F AR TAE AR KSR (ADR) BYSE IR, il 8 A AL VRC BRA 0 2 30 1300 I 25 05 4R UK
W, FiE RAZYERH ESERN VRC 259k, AR RR I 7 pe A I A8 38 1 CYP2C19 JE R 2 281k | I [ B A6 T & -t
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RIS SR ABOR 8 5) 2 B BAR RS T Z e
PASO [F] RGPS 2R R . VRC 17
SUAIA B I i (adverse reaction, ADR) 5 Ifil 24 ¢ &
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S FEERE R HER 2SR B VRC 1254k
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1.2 FEMNFE 2D-LC-UV ARG A HS 4K
A TSR A A0 FLC2420 F7 8 He i A {63 LC-20AT
BB A B () P K AR A A A BR A F] ) 5 PyroMark ®
Q24 LWL 7 51 0 - & (R E IR A | ; BT25S
HLF R (b e 2 R BBl 22 AR AT BR A H] ) 5 HC-
3018 R AU = v B 0L L KDC-1044 ARG 250 L
(CEBUP R ER AR A R A D) 5 AR & A%
VY T AR DR AR il A BRA A o

1.3 #HR5RF  VRC Fi#E A (lot; 20200827 ) |
VCV-1D #8h4H . OPI-1 AHLEsIAH BPI-1 Bl sl
AH MPI-1 78 ACP-1 28 A A1 ACG -7 7
(IR TEAR AR A A BR 2w ) 5 KB 56 K ()T
BHEZH A BRAFD) 25 A S (5 1131051, 4
R ERCA R A ) . A1l DNA $2 B0 7] &
([ Omega A H]) ;rTaq DNA B4 B  ANTP Mix-
ture 1 10 x PCR Buffer[ 5 H EE A ¥ A (db50)
FRZSE] ] 5514 PyroMark Q96 Reagents (Vb = 3%
YR RRA A s H IR NG LR LT R 553
oy Hr el (i ERE A R A D) |

1.4 IMZRER

1.4.1 VRC R E SN VRC HMFIEELS
255 d LU B ERRRs, T —IKRG 410, 5 ~
1 h, REHRZEIMAEE3 ml, L3 000 r/min B.0> 5 min,
200 wl Ifi%% ( EDTA $TEES) A 600 wl ACP-1
FEARVIERE S E A, IWE60 s, 2L 12 000 1/
min &0 10 min, B EIER, VAR R4 ARG 0 10
min, BT 200 wl, HERE, SR 40 25 46
VRC ¥R,

1.4.2 i dpdl A o 2h ik FBal it SYVA
Viva-Emit 2000 Assay K3 5) , R FH il ke R e 72 )
S D 7 A8 A DA At 5 53 ) PR 3R R B R 4 A
JZE U0 341 390 1 o 24 R B

1.5 E£BBIEZERN CYP2CY EE SN
KRR AEBOAF] S R HANIE AL DNA ,DNA f{4li ¥
(A260/A280 =1.8 ~2. 1) fF ALK ER, 4 PCR
PR AR B R 0 v R I 40 i f5 R P4S0 il
CYP2C19 JEPH 28 A 1, AR R i 72 2 B
KA UL S

1.6 —#FHEBILEKNME VRCIKE #1.4
T B SE56 25 AR 61 3] ] 35 1l 35 VRC MR B, IF:
MRAEFI TR A M IRITHE ( < 1.0 pg/ml) |
RITHIE (1.0 ~5.5 wg/ml) FAIFEMEHRIE( >5.5 ng/
ml)

1.7 itz )% 1 SPSS 17. 0 B Af ki1 483

SN THERGOR & = s 3RO, PIALIR] I LU A ] ¢
S, 224 ) LB I R 7 22 0. P <0.05
FARZEFAGI L,

2 FR

2.1 EAXRZEB ZUIA 61wl b 5B
P 40 B, Lot 21 9] 4FE 04 13 ~79(45.7 £14.3) %
BB U R E &2, 5 39.34% (24/61)
YRR A g f8 3 AT B BRI 5 21, 31%
(13/61) , HAh i 1 39. 34% (24/61)

2.2 VRCIiREST “AR 61 FlEF A 15 4
B VRC M2 B IR B 220 7 W BEJL I (1. 0 ~
5.5 pg /ml) (FAARETE S AEL 24. 59% ;4 31 )
R I 25 R B v TRIT IR s 15 BREAR TR
SR, BAR S i LR 1,

ST LS T R R SR LS E) % VRC 1L 2 4% B
AIEEM, VRC BHJE <1.0.1.0 ~5.5 Fil >5.5 pg/
ml ZH S8 5 1 7 34 R I s 8] 43550 Ry (4.29 £1.93) |
(4.57 £1.99) . (5.71 +1.60) d, A Z W b i i #a
AR LR TG E L, WA ZRIE LR T 2
T IRFRAS SR M X I 24 Vi BE 52 . VRC U B 454
WHEZEZE 6 d J5 Tk AR AS L 25 B i ey 700 A
() R AT R R B R 2 I 25 W B, TR i A 9
VRC %L 2 6 d XU b i RmfEr g 3 A
AR A, A5 R I8 #0925 Wk A
(3.37 £3.41) pg/ml, & TR IBFEAH B 1M 24 vk
(2.29 +2.78) pg/ml, ZRAGHIT¥E X (P <
0.05,0=-2.334),

F1 £E VRCLHRENFIER(n=61)
Tab.1 Distribution of VRC blood concentration in patients (n =61)

Concentration Number of cases Trough concentrations

distribution ( pg /ml) [n(%)] (pg/ml)

<1.0 15(24.59) 0.49 £0.31
1.0-5.5 15(24.59) 2.53 +1.33
>5.5 31(50.82) 8.11 £2.03

2.3 VRCXfiEERMAIREMNEN VRC I
55 5 E 2 BT E CYP450 il 2 Ge i, X Il R
N IS B AR EAE R 25 AR 42 i85 7
ffiH VRC A3 Tbsesiwl . BH VRC J5 2
BB A M2 [ (13.4 £9.2) ng/ml | B35
TR (6.5 +£3.6) ng/ml], Z AL E L
(P=0.0002,1=-4.769), {H7 14.29% (6/42)
R E G R VRC 5 b 50 52w 1 25 9 B2 S i B B
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WEAh  ZHFFE s T ANTE] VRC ¥ 20 251 5 b 7
BEREIIREE, K B VRC WRETE 1.0 ~5.5 pg/ml Al
>5.5 peg/ml 3 B A FH 245 5l s B8 w) vk Bt 3
JHE (P =0.001,:= =3.679) ,M{& T 1.0 pg/ml
BEGIHHH VRC G EAR A THR (5.6 1. 46
vs 7.9 +£5.2) fHER TG L (P =0.149,¢ =
-1.617), WK1,

24 CYP2CYO EFEBREERFPRESH
CYP2C19 *2 Fl1 CYP2C19 = 3 JL[K B £ AU ul 5 28 Al
AR UL 2A 2B, ZIFER AR 61 &
CYP2C19 #2 Y # 3 Hi{ij 15 545 (IMs) ,CYP2C19 *
2/ %3 B CYP2C19 * 2 XA 5 %48 (PMs) LA K&
CYP2C19 BfAERI(EMs) #4350 39. 34% (24/61) |
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Tacrolimus(ng/ml)

4.92% (3/61) . 4.92% (3/61) .9.84% (6/61) Fl
40.98% (25/61) ., EMs. IMs #1 PMs £ 2% 4> 9 5
40.98% (25/61) . 44.26% (27/61) F1 14.75%
(9/61)

2.5 CYP2C1Y EFE K EHENKHFRES VRC #&
BSHIREWEZ  CYP2CI9 2/ %3 5 CYP2C19 *2
XU 1 2878 I R VRC VR 439014 (10. 09 = 1. 61)
F1(10.03 +1.54) pg/ml, i & T CYP2C19 B4
AI(P =0.004,F =5.651;P <0.001, F =5.585) il
CYP2C19 * 2 HL{ij fi %45 (P =0.001, F = 6.660;
P<0.001,F =6.593) i &4, LKl 3A, BL4k, Xt
CYP2C19 R AL 5 B 2K VRC AEHATECA
M, EMs A1 IMs S35 10 VRC 211125 4% BE 435 R

30

[ B Before VRC ok
I After VRC
20
10 -
0
1.0-5.5 >5.5
Voriconazole(pg/ml)

1 VRC MR E TR ERNZMm

Fig. 1 Effect of VRC on tacrolimus concentration

A ;Tacrolimus concentrations before and after VRC administration; B:Tacrolimus concentration before and after drug administration in different VRC

concentration groups;Note; Tacrolimus concentrations <2.0 ng/ml or >30. 0 ng/ml are calculated as 0 and 30.0 ng/ml, respectively; ** P <0.01,

*** P <0.001 vs before VRC.

A A4:CCTGGGAAATAATCAATGA

E S G C T G A T A T
A2:CCTGGGAAATAATCAATGA

E S G C T G A T A T
B6:GGAATCCAGGTAA

https://www.cnki.net

B B4:GGAATCCAGGTAA

E S C G A T G A G T
A6:GGAATCCAGGTAA

400
300
G
A 200
100

-100

B2 CYP2C19 ERBEE
Fig. 2 Typical map of CYP2C19
A ; Typical map of CYP2C19 * 2 genotype ( GG/GA/AA) ;B Typi-
cal map of CYP2C19 * 3 genotype (GG/GA).
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(4.44 +3.46) F1(3.62 £3.02) pg/ml, & F & T
PMs B4 AU M 259 FE (10. 05 + 1. 46) pg/ml, 22
SHEGEE (P =0.002, F=4.837;P =0.001,
F=5.309), WK 3B,
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2.7 ADR S #F  VRC By Il 25 ¥ J3 2 52 i o7 24
I ADR WEEZ N R, x5 A 45.90% (28/61)
(458 3% & 4 ADR, I T i 5 #ki%mm_
26.23% (16/61) , Hyk by o St S5 % 11.48% (7/
61) , F- IR A kG iU IR 6. 56% (4/61 ) R B8 5 5
4.92% (3/61) , BB 1. 64% (1/61) Al %
7 1. 64% (1/61) ¥3/0 0L, & ADR [ 4 V-1
MZ5H R (7.07 £3.43) pe/ml, BEEH TR KA
ADR B 300 259 B (3. 06 £2.90) wg/ml (1A
5A:P <0.001,:= —4.949), AN, ZHFRET
CYP2C19 mﬁfﬂsﬁ ADR FIL3% VRC #5704 EaéA
3, R EMs &4 ADR B VRC Wk ¥ 3%
TREHLADRE (P =0.002,:= -3.586) ,IMs#l
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3 CYP2CY EREKEZFRBFRES VRC HRENXER
Fig.3 Relationship between CYP2C19 genotypes and patients’ metabolic phenotypes and VRC trough concentrations

A :Relationship between CYP2C19 genotype and blood drug concentration ; B; Relationship between CYP2C19 metabolic phenotype and blood drug

concentration; * P <0.05, " ** P <0.001 vs CYP2C19 *2/ %3 WT; *P <0.05," P <0.001 vs CYP2C19 *2 GA; “2P <0.01 vs EMs; 444 p <
0. 001 wvs IMs.
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Qo o
2 | 2 B ok k
g 2 g 2 -
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Unconsolidated IS~ Consolidation IS Unconsolidated Combined Combined Combining
IS cyclosporine tacrolimus the two

E4 SEMEFIXT VRC M5 iR ERRIE

Fig.4 Effect of immunosuppressants on VRC blood concentrations

A ; Effect of the presence or absence of combined immunosuppression on blood VRC concentrations ; B ; Effect of type and number of combined immu-

nosuppressive agents on VRC concentrations

*P<0.05," " " P<0.001 vs unconsolidated IS.
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PMs H& &4 ADR U VRC IRE & TR A4
ADREH, HEZR LG ITHFE X (P =0.09,1 =
-1.762) , WL 5B,

3 itig

2016 436 EE YL 4R AN VRC AR
12 28 M 25 TR 14 B T 24 ) LA B R TR INLAE A4
BT, B TR e R R 2R v i A
W0, VRC YT RIOR 25 1k HL A 25 %) i 24 o R
F - N R T CYP2C19 KPR £ 25 T i
S VRC I 25k, B, B NNy Z AR R
PR X LA T a0 2 B W, DA e b R I R R
J7 . TEBE VRC AW MY BLAR H bR G Bl A& 52
LHfE AR 1.0 ~5.5 ng/ml ME G T7 AT
B S u e, %R AR 61 B3 ks
W VRC 24 BEALA 24.59% W EFEIRIT % (1.0
~5.5 pg/ml) JHE Z N, ik 50. 82% 11 i 15 F
IRV, BAME A 24. 59% R EAR T A ROAR)T
WREE 6B VRC FH 24 J5 1 N AR i 3 AR A 1 22 SR 4
K, HEINGRIGYT 29 W, A UEdE " W, VRC
LT VR A P BB B3R 7 2 I, T i v VR
FIRES B 249 ADR, AT 35 % L R0 5E F/ 55 0 5 £
B WS B i VRC 5 A 45.90% 1) & K
A ADR, Horb i S8 R AR R R ik B 26. 23% , H
UORHLAR AL, M H & 4= ADR 8855 VRC 112}
W s TR L4 ADR % (P <0.001), iR
SERRWT, VRC G R YA IT H 0 25 s 24 49 ok B 1
DU, LIS B B R 33697 5 58, 3 i A S 257K °F-

WF5E R, CYP2C19 H: P £ 25 1 7T 5% 1
VRC ARG It 2, i A8 L2 Wk 13 31T 52 i)

A 10 B 15
* %k %
= 8r ~
E E
&n B 10
=
zof N
g 4r s
S S s
S 5
> 2 F >
0 0
Without ADR ADR

HIFROMBERIVEN . CYP2C19 P 2B MW N
BT HVRC B 2 R LN RS,
CYP2C19 # 2 Fl % 3 ZEAR AR A B WL (4390 R
29.2% f15.2% ) , fHiZ AN BE CYP2C19 * 17 AYH %K
KT 1.0%"™, W58 R, CYP2C19 * 2 FlI
CYP2C19 * 3 AYA5 A5 FE PR 5 A8 3% 43 53 54. 10%
9. 84% ,iX 5 55 Ah—TE i v =B A AF 9 45 SR
FEF AR AN, IR PMs i 5% VRC
I 29 P TR 3 b 2 1 LB 25 T EMs A IMs 1Y)
B HET CYP2C19 RIS ADR AL 3K VRC ¥
FEVATHES /T & B, EMs % % 4= ADR By #
VRC ¥ J¥ &= TR &4 ADR & (P <0.001) ,IMs
1 PMs &+ &4 ADR S VRC WRIE & T
KE&H ADR # HEF LG5 L, X v fE & H
FAZWFTE AL 1B D R R g R R
ARl CYP2C19 & X BRI AL w0 4 45 25 5 %2, T L
HBEEIG RG4S R . AR SRR
MBI E RIS P A4S 5 T R ) R A T LR
R AR G 45 24507 S S LA 1) B ARV FL

2% - 25 A B AE A (drug-drug interaction ,
DDI) 745 B B M A o £ 7 J5 B i 1 o1 19 S h
JEHFEEL R VRC Fth 7E B w) 2550 37 35 19 G410 1
3 ( calcineurin inhibitors, CNIs) UL M R4k Iy 259
H S AL S 4 M €2, 22 PAS0 RS ACITT . Rtk 7E
PEZ R B P VRC SR 284 FU A 254 5 ik g
GeRERN I 5 Z (8] () DDI AR ATk ey, L
WFFElS - el Y CNIs 5 VRC B64 06 F i,
YU E T, 3 HL VRC 85 Fh s fth 7 54 =) 5] 4
VW EE A % ST T RE L DDL LA K AR i il
T 2 Rt (7 2 25 Mk BV AE RS R ) % 98

B Without ADR
[l ADR

EMs IMs PMs

5 VRC MZ5RES ADR BIX R
Fig.5 Relationship between VRC blood concentrations and ADR
A ; Comparison of blood VRC concentrations in patients without ADR and those who developed ADR ;B Association of CYP2CI9 metabolotypes with

ADR and VRC concentrations; * * P <0.01, " * * P <0. 001 »s Without ADR.
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B VRC 5 R85 il 5 5 ) 1l 24 vk 32 1 35 T 1Bk )
HI(P =0.002), {04 14.29% (6/42) I EHH
VRC Ji5 fly 52 5 w) 1L 2459 32 S 1 T e, ELAAR D K] i AN
B TR SREAIE 2R MY A X, B
AT T I FH 25 B, CNTs 25 G 28 410 11 77 J2: 75 5% i
VRC il 24 4 B AR AR X A b ko R A
i FH G 400 1 700 1) R 3 M 3K VRC YR EE RIS (P =
0.032) , HERA IR R Y3 1 VRC MR EE T B
T AEIEA At e 5L R IR IR R 1 SR 5 VRC I
VR SR O 25 S 3 AT Ag 5 4l P4
REIBEREEBA K, A BG 2 VRC
JEE B g 1) SR A S 5 ) i 2 R P b, R g
SRR WA VRC 5 Gyl i il 590 i 17 ] sf s v
TH R I ST R

Bk R

[1] Rosanova M T, Bes D, Serrano Aguilar P, et al. Efficacy and
safety of voriconazole in immunocompromised patients: systematic
review and meta-analysis[ J]. Infect Dis, 2018, 50(7): 489 -
94. doi:10.1080/23744235.2017. 1418531.

[2] ZhouP Y, Lim TP, Tang S LS, et al. The utility of voriconazole
therapeutic drug monitoring in a multi-racial cohort in Southeast A-
sia[ J]. J Glob Antimicrob Resist, 2020, 21 427 —33. doi:10.
1016/j. jgar. 2019. 12.004.

[3] Moriyama B, Obeng A O, Barbarino J, et al. Clinical pharmaco-
genetics implementation consortium ( CPIC )  guidelines for
CYP2C19 and voriconazole therapy [ J]. Clin Pharmacol Ther,
2017, 102(1) : 45 -51. doi:10.1002/cpt. 583.

[4] Hamadeh I S, Klinker K P, Borgert S J, et al. Impact of the
CYP2C19 genotype on voriconazole exposure in adults with inva-
sive fungal infections [ J].

(5): 190 -=6. doi:10.1097/FPC. 0000000000000277.

Pharmacogenet Genomics, 2017, 27

[5] Guinea J, Escribano P, Marcos-Zambrano L J, et al. Therapeutic
drug monitoring of voriconazole helps to decrease the percentage of
patients with off-target trough serum levels [ J]. Med Mycol,
2016, 54(4): 353 -60. doi:10. 1093/mmy/myv099.

[6] Theuretzbacher U, Ihle F, Derendorf H. Pharmacokinetic/phar-
macodynamic profile of voriconazole [ J]. Clin Pharmacokinet,
2006, 45(7) : 649 - 63. doi:10. 2165/00003088 — 200645070
-00002.

(7] MEE, SIS, 8, 4 CYP2C19 FEIH 25 Pk L
FE AR ST RN I 24 3 38 114 S ) B I 24 R M 7 4R S M LT
AP THEOEL 1], PRMEAAER, 2018, 39(3) ; 202 -
6. doi:10.3760/cma. j. issn. 0253 —2727.2018. 03. 006.

[7] QuHL, GuoDD, XuT, et al. CYP2C19 genetic polymorphism
and monitoring voriconazole plasma concentrations in the treatment
and prevention of invasive fungal disease for hematological patients
[J]. Chin J Hematol, 2018, 39(3): 202 - 6. doi: 10. 3760/
cma. j. issn. 0253 —2727.2018. 03. 006.

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[17]

[18]

[19]

Lin X B, Li Z W, Yan M, et al. Population pharmacokinetics of
voriconazole and CYP2C19 polymorphisms for optimizing dosing
regimens in renal transplant recipients[ J]. Br J Clin Pharmacol,
2018, 84(7): 1587 =97. doi:10. 1111/bep. 13595.
Chen K, Zhang X, Ke X, et al. Individualized medication of vori-
conazole; a practice guideline of the division of therapeutic drug
monitoring, Chinese pharmacological society [ J]. Ther Drug
Monit, 2018, 40(6) : 663 —74. doi:10. 1097/ftd. 0000000000-
000561.
Patterson T F, Thompson G R 3rd, Denning D W, et al. Practice
guidelines for the diagnosis and management of aspergillosis: 2016
update by the infectious diseases society of Americal J]. Clin In-
fect Dis, 2016, 63(4): el —e60. doi:10.1093/cid/ciw326.
Chen W, Xie H, Liang F, et al. Population pharmacokinetics in
China: the dynamics of intravenous voriconazole in critically ill pa-
tients with pulmonary disease[J]. Biol Pharm Bull, 2015, 38
(7):996 —1004. doi:10.1248/bpb. b14 —00768.
Dolton M J, Ray J E, Chen S C, et al. Multicenter study of vori-
conazole pharmacokinetics and therapeutic drug monitoring [ J].
Antimicrob Agents Chemother, 2012, 56(9) : 4793 -9. doi:10.
1128/AAC. 00626 —12.
Zhong X, Tong X,Ju Y, et al. Interpersonal factors in the pharma-
cokinetics and pharmacodynamics of voriconazole are CYP2C19
genotypes enough for us to make a clinical decision? [ J]. Curr
Drug Metab, 2018, 19 (14 ). 1152 - 8. doi: 10. 2174/
1389200219666171227200547.
LiZ W, Peng F H, Yan M, et al. Impact of CYP2C19 genotype
and liver function on voriconazole pharmacokinetics in renal trans-
plant recipients[ J]. Ther Drug Monit, 2017, 39(4) . 422 - 8.
doi:10. 1097/FTD. 0000000000000425.
Chuwongwattana S, Jantararoungtong T, Chitasombat M N, et al.
A prospective observational study of CYP2C19 polymorphisms and
voriconazole plasma level in adult Thai patients with invasive as-
pergillosis[ J]. Drug Metab Pharmacokinet, 2016, 31(2). 117
-22. doi:10.1016/j. dmpk. 2015. 12. 005.
Teusink A, Vinks A, Zhang K, et al. Genotype-directed dosing
leads to optimized voriconazole levels in pediatric patients receiv-
ing hematopoietic stem cell transplantation[ J]. Biol Blood Marrow
Transplant, 2016, 22(3) : 482 -6. doi:10.1016/j. bbmt. 2015.
11.011.
Gautier-Veyret E, Thiebaut-Bertrand A, Roustit M, et al. Optimi-
zation of voriconazole therapy for treatment of invasive aspergillo-
sis: pharmacogenomics and inflammatory status need to be evalua-
ted[ J]. BrJ Clin Pharmacol, 2021, 87(6) : 2534 —41. doi:10.
1111/bep. 14661.
Vanhove T, Bouwsma H, Hilbrands L., et al. Determinants of the
magnitude of interaction between tacrolimus and voriconazole/
posaconazole in solid organ recipients [ J ]. Am J Transplant,
2017, 17(9) : 2372 - 80. doi:10. 1111/ajt. 14232.
Ota R, Hirata A, Noto K, et al. Relationship between the blood
concentrations of tacrolimus and voriconazole in hematopoietic stem

Int J Clin Pharmacol Ther, 2019,

cell transplant recipients[ J ].



FMBERKFF® Acta Universitatis Medicinalis Anhui 2024 Oct;59(10) - 1855 -

57(11): 561 —=6. doi:10.5414/CP203539. ent and in human liver microsomes[ J]. Antimicrob Agents Che-
[20] Venkataramanan R, Zang S, Gayowski T, et al. Voriconazole in- mother, 2002, 46 (9): 3091 - 3. doi:10. 1128/AAC. 46. 9.
hibition of the metabolism of tacrolimus in a liver transplant recipi- 3091 -3093.2002.

Investigation of the interaction and adverse reactions between
voriconazole and tacrolimus based on CYP2C19 gene

polymorphism and therapeutic drug monitoring
Chen Xueli'”, Sun Xiaoshan'*, Song Shuai'*, Su Yong', Xia Quan'’, Liu Jiatao"’
('Dept of Pharmacy, The First Affiliated Hospital of Anhui Medical University, Hefei 230022 ;°The Grade
3 Pharmaceutical Chemistry Laboratory of State Administration of Traditional Chinese Medicine ,Hefei 230022 )

Abstract Objective To analyze the interaction between voriconazole ( VRC) and immunosuppressants such as
tacrolimus and cyclosporine and the effect of CYP2C19 gene polymorphism on the interaction and adverse reactions
(ADR) based on the results of CYP2C19 gene polymorphism and therapeutic drug monitoring, so as to provide a
basis for the development of individualized VRC combined with immunosuppressants. Methods Two-dimensional
liquid chromatography and pyrosequencing was used to detect the concentration of VRC and the CYP2C19 gene pol-
ymorphism, respectively. And the concentration of immunosuppressants was detected at the same time. The rela-
tionship among CYP2C19 gene polymorphism, the concentration of VRC and immunosuppressant and ADR was an-
alyzed. Results A total of 61 patients were enrolled in this study, and the mutation rates of CYP2C19 * 2 and
CYP2C19 * 3 were 54. 1% (33/61) and 9.84% (6/61), respectively. The concentrations of VRC in patients
with extensive metabolism ( EMs) , intermediate metabolism (IMs) and poor metabolism ( PMs) were (4.44 +
3.46), (3.62+3.02) and (10.05 £1.46) pg/ml (P <0.05), respectively. The concentration of tacrolimus af-
ter combined with VRC significantly increased compared to tacrolimus alone [ (13.4 £9.2) ng/ml vs (6.5 £3.6)
ng/ml; P =0.002], and the concentration of tacrolimus increased along with an increasing of VRC concentration.
The concentration of VRC in patients combined with tacrolimus was lower than that in patients without immunosup-
pressants [ (3.81 £3.48) wg/ml vs (5.84 £3.71) pwg/ml; P =0.032]. The concentration of VRC in patients
with cyclosporine significantly decreased (P <0.01), while tacrolimus and mycophenolate mofetil had no signifi-
cant effect on the concentration of VRC. 45.90% (28/61) of the patients had adverse reactions, the concentration
of VRC in patients with ADR was significantly higher than that in patients without ADR [ (7.07 £3.43) pg/ml vs
(3.06 £2.90) pg/ml; P <0.001]. And the concentration of VRC in patients with ADR was higher than patients
without ADR with based on CYP2C19 genotype. Conclusion CYP2C19 gene polymorphism can significantly affect
the concentration and adverse reactions of VRC, and VRC has significant interaction with immunosuppressants such
as tacrolimus. CYP2CI9 gene polymorphism combined with therapeutic drug monitoring can improve the individual-
ized treatment of tacrolimus and voriconazole, and is expected to minimize toxicity and improve treatment effects.
Key words CYP2C19; voriconazole; gene polymorphism; immunosuppressants; therapeutic drug monitoring; in-
dividualized treatment; two-dimensional liquid chromatography
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