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Determination of Oxcarbazepine and Its Active Metabolite 10-Hydroxycarbamazepine in Human Serum
by LC-MS/MS and Its Clinical Application

YANG Juanjuan, WANG Chenxiang, ZHOU Ziye, ZHANG Xiuhua*(T he First Affiliated Hospital of Wenzhou Medical
University, Wenzhou 325000, China)

ABSTRACT: OBJECTIVE To establish a LC-MS/MS method for simultaneous determination of oxcarbazepine(OXC) and its
active metabolite 10-hydroxycarbamazepine(MHD) in human serum and apply it to the determination of clinical drug
concentration. METHODS Serum samples with cabozantinib as internal standard, were determined by LC-MS/MS after
acetonitrile treatment. The chromatographic conditions were as following: column was Waters BEH C4(2.1 mmx150 mm,
1.7 um), temperature was 40 ‘C, mobile phase consisted of 0.1% formic acid and acetonitrile, flow rate was 0.3 mL-min™",
injection volume was 1 pL. The serum samples was detected by electrospray postive ion source in MRM mode. The detection ion
pairs were OXC[M-H |m/z 253.2—180.1, MHD[M-H"|m/z 255.3—194.2. RESULTS The serum concentration of OXC and
MHD had a good linear relationship in the range of 0.01-1 pg-mL™'(+*=0.995 8), 0.4—40 pg-mL™'(+*=0.996 2), respectively.
Accuracy ranged from 85% to 115%. The intra-day RSD and inter-day RSD were both < 15%. The extraction recoveries of OXC
and MHD were 90.75%—100.43% and 80.40%—-82.30%, respectively. The method was not affected by matrix effect. It was stable
at room temperature, repeated freeze-thaw and long-term storage, and the RSD was < 15%. The drug concentration of 60 patients
were determined by established method, and the median of OXC and MHD concentration were 0.48 and 17.1 pg-mL™,
respectively. CONCLUSION This method is simple, rapid, accurate and sensitive. It is applicable to the monitoring of the
clinical serum concentration of OXC and MHD. It can also provide detection technology for individualized drug therapy.
KEYWORDS: oxcarbazepine; 10-hydroxycarbamazepine; LC-MS/MS; serum concentration; clinical application
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Fig. 1 Chromatograms of OXC, MHD and internal standard
in serum

A-blank serum; B—blank serum with OXC, MHD and internal standard;
C—patient serum; 1-OXC; 2-MHD; 3—internal standard.
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Tab. 1 Results of precision , accuracy , matrix effect and extraction recovery(n=5)

e W/ AW H [&) FE TN SR EI A
pg-mL™ HERAE /% RSD/% HER B /% RSD/% FIIME % RSD/% FEE % RSD/%
0.010  101.52+4.00 3.97 102.76+6.35 6.18 90.77+6.50 7.16 100.43+3.98 3.97
OXC 0.020 99.54+6.50 6.53 105.55+3.61 3.42 90.63+2.68 2.95 98.11£6.41 6.53
0.500 91.1449.98 10.95 108.07+9.81 9.08 95.70+2.51 2.62 90.75+9.94 10.95
0.875  108.51+1.02 0.94 111.03+7.45 6.71 99.32+2.29 2.30 94.65+0.89 0.94
0.4 98.68+3.75 3.80 98.80+9.92 10.05 90.64+4.96 5.48 81.57+3.10 3.80
MHD 0.8 105.19+5.27 5.01 104.17+12.85 12.33 89.21+1.41 1.58 81.58+4.09 5.01
20.0 92.77+0.77 0.83 113.1247.74 6.84 89.40+2.01 225 80.40:+0.66 0.83
35.0 94.55+1.04 1.10 95.30+4.97 521 93.04+1.33 1.43 82.30+0.91 1.10
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Fig. 2 Serum concentration distribution of OXC and MHD
from 60 patients

S R gL ‘ HiH 24 h ‘ SRR 3 I ‘ —-80 CIRAT 28d
TR B2 /% RSD/% TR 2 /% RSD/% LR B2 /% RSD/%
0.010 101.43+5.94 5.85 98.00+£9.98 10.20 87.54+11.06 12.64
OXC 0.020 106.35+2.05 1.93 105.018.50 8.10 90.45+7.50 8.29
0.500 110.84+8.79 7.93 87.90+7.93 9.03 85.60+4.52 5.28
0.875 110.50+8.50 7.69 103.20+11.56 11.21 90.21+12.59 13.96
0.4 95.02+4.09 431 89.76+2.11 2.35 87.33+5.29 6.06
MHD 0.8 109.10+7.06 6.48 92.50+6.25 6.76 87.54+3.76 429
20.0 105.15+4.32 4.18 88.53+6.35 7.17 88.24+10.81 12.26
35.0 103.48+3.63 3.51 94.78+9.65 10.18 90.44+9.65 10.68
%3 604 BEth OXC. MHD 24k fF il &4 %
Tab.3 Results of serum concentration of OXC and MHD from 60 patients
No.  wa mw O MIDT o mm omm O MEDI L oy g O MHDD
pg'mL™ pg-mL pgmlL™ pg-mL pgml™ pg-mL
1 3 32 0367 196 21 Q 23 0.823 4.9 41 ] 36 0.855  13.8
2 Q 25 0.140 6.4 22 Q 28 0348  20.1 42 3 41 0.793 11.6
3 3 22 0.131  18.1 23 3 39 0.870 9.5 43 3 29 0457 165
4 3 18 2672 335 24 Q 24 0377 175 44 Q 31 0342 148
5 Q@ 34 1.146 2.5 25 3 28 0.050 307 45 @ 25 0.035 297
6 3 50 0.226 6.0 26 3 43 0404 198 46 3 47 0.149 256
7 Q 47 0.969 3.4 27 Q 36 0.289 146 47 3 30 0.862  10.4
8 Q 20 0.829 45 28 3 52 0.065 287 48 3 34 0.640  27.1
9 3 36 0.575 7.5 29 Q 40 0306 159 49 Q 51 0.049  29.8
10 3 52 0267  15.1 30 Q@ 31 0543 116 50 3 39 0753  16.5
11 Q 33 0.194  13.1 31 3 36 0.780 173 51 Q 22 0392  14.4
12 3 37 0303 208 32 3 29 0294 167 52 3 38 0.098  28.1
13 3 19 0.081 327 33 Q 41 0.667 189 53 Q 49 0485 112
14 Q 28 2.196 1.7 34 Q@ 27 0.097 312 54 @ 35 0613 137
15 Q 65 0.378 8.4 35 Q@ 38 0.303 8.1 55 3 24 0528  18.0
16 3 48 0.289 165 36 Q 25 0.575 73 56 3 20 0.095  27.6
17 Q 35 0307 138 37 3 49 0.072 214 57 Q 37 0.74 13.2
18 Q 52 0.543 6.9 38 Q 21 0726 196 58 3 42 0.189 214
19 a8 41 0281 270 39 3 33 0366 155 59 3 31 0.063  25.8
20 Q 60 0.294 218 40 Q 48 0.141 247 60 Q 20 0611 207
2826 - Chin J Mod Appl Pharm, 2019 November, Vol.36 No.22 rh E AR R 252 2019 4F 11 H 58 36 #5565 22 1)




2.10  FRREE AT FE LS

R SR R I 2 VT IR B, T XA
AT R R AT S MERGAE . T Rk 3 il #E OXC
(I Z5 9 FEAE 1~3 pge-mL ™", A sl i ik 4 1k Y0
ERREELIMEREA, WEN S pgmL™, HEH
MEFRE 10 £, A FHIR B2 V& 70 b vik il 28 2 1 3 Bl
W, AT S 4y, DAL Sy 0 0.531, 0.540,
0.532, 0.513, 0.541, 0.531 pg'mL™"', #EFEN
(106.21£2.26)%, RSD A 2.12%, ¥FFHEED DT
JER U A R AT EE M ORI RN 85%~115%,
RSD<15%. £5FFRM, I i5 Bl 5 45 SR
AR, HiyEREARE - B, FTR#RE 10 £
LA G B P 2T
3 g

AR, S EORRR 72 A T ks
82~ AR NS S SRS 2 5 W (97 N o DA SRR
VR Bk B L, gk D AR I
W FA LB AR A T . 293 AL, R
STAWRE RIS . HAT, WeR BN & et
)2 BB RE R AR LC-MS/MS™. %45 A ¥ i ik
oy B A REE R A =8 —, ST B FR i
B VNG (R AR ), PR TR, KK
BBHPE L, AR E T RUA .

[ A1 e 3 () SCRRIRGE MHD 948 2500 25 1 5
9 3~35 pgrmL '), >35 pgemL IS BSORE HR
LSt AwFsH Le-MS/MSM R BT
FNMLIEH OXC Al MHD [ 253 5, ERAEfai{E
P, REUESR. WS, TR, A%
H NIRRT, & T OXC A MHD (1112
WP RIS, NI PR & 3 25 1 gt 2 N
MFEAR, A5 2 1 Bk . fEART T R iE
f1 60 1] 35 rh MHD (11 24 34K 5 4 30 78 A 7 1210
Mg 2G| 0.4~40 pg-mL™ B, WAEA FUMLZ
WO WK E N . OXC M 25 Wk FE O OK 7
0.01~1 pgmL™' W, A 3HIE 1~3 pgmL™', HJR
IrRean . QBFRMEAR G, &AL
MR 24, 2B AR 2 A0SR I 2 () (1 st i) 1) B AN 4 Ak (n T
RE AR IR BE IS [A) SR ALy, AT N 2 1) af 24 9% 32t A7
Zr: @QEFEEBEUER . FIRE. HRIRA.

R E IR 255 2019 4E 11 H 48 36 555 22 )

R 2555 R R 2 2 OXC I Z53) %, AIMTRY
M OXC A UM 25, Bt — D] Be M 251
7R SIS R R SE, R AR M 4 SR 45 5l
PR ILHEAT SR EE, AT AE CRAEST R 500 T
Pl AN B S o

AT i AT PR R RN 5 AR IR P T OXC
MHD <, Il R AR 4 M0 1 245 94 P &5 SR &5
BEGER R, HELGYRGTE. RERE
B A 24 IS T R 5 e AR RO L 2 A
MG, ERIKE AN M EE-SE, A
17 5 4 i 5 SR T 2507 %8, SRR 2R TN
waEE ARE. LbrE.

REFERENCES

[1]  PENG J, WANG Y, ZHANG H N, et al. Analysis of adverse
reactions of oxcarbazepine based on case reports [J]. Chin J
Hosp Pharm( [ [ B 24 2= 42 3£, 2016, 36(4): 322-326.

[2] CHEN C, JIANG Y, SHI S J, et al. Analysis of the
characteristics and gene relationship of Stevens-Johnson
syndrome and toxic epidermal necrolysis induced by
oxcarbazepine [J]. China Pharm( ' [ %4 J5), 2017, 28(5):
620-624, 625.

[3]  ERR, EWE, RO, & AR EU™ E A ME U5 A b
JRERERRS 2R A, BRI HIA, 2016, 29(3): 92-94.

[4]  BEZ, B, WA, & BREFREROSESE 1 F)
[91. = EEACR 252, 2019, 36(2): 225-226.

51  #fAE, X2, sk BIR. BRpEPFIRIT IR M = X ph 4
BIIT RO A R[], o S AR 2R R, 2012,
15(18): 69-70.

[6] BRING P, ENSOM M H. Does oxcarbazepine warrant
therapeutic drug monitoring: a critical review [J]. Clin Pharm,
2008, 47(12): 767-778.

[71 BOUQUIE R, DAILLY E, BENTUE-FERRER D. Therapeutic
drug monitoring of oxcarbazepine [J]. Therapie, 2010, 65(1):
61-65.

[8] DING R, HU L, ZHANG T, et al. Determination of trans &-
veniferin in rat plasma by LC-MS/MS and its
pharmacokinetics [J]. Chin J New Drugs("[E #i 25 4t &%),
2018, 27(12): 1387-1392.

[97 KRASOWSKI M D. Therapeutic drug monitoring of the
newer anti-epilepsy medications [J]. Pharmaceuticals, 2010,
3(6): 1909-1935.

[10] FRIS M L, KRISTENSEN O, BOAS J, et al. Therapeutic
experiences with 947 epileptic out-patients in oxcarbazepine
treatment [J]. Acta Neurol Scand, 1993, 87(3): 224-227.

[11] DE JESUS ANTUNES N, WICHERT-ANA L, COELHO E B,
et al. Analysis of oxcarbazepine and 10-hydroxycarbazepine
enantiomers in plasma by LC-MS/MS: application in a
pharmacokinetic study [J]. Chirality, 2013, 25(12): 897.

Wk B #: 2019-03-11
Chc . )

Chin J Mod Appl Pharm, 2019 November, Vol.36 No.22 -2827 -



