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[ Abstract] Objective To analyze the influencing factors of individualized differences in
plasma concentration of valproic acid, and to provide reference for clinical precision medication.
Methods The clinical data of children with epilepsy treated with valproic acid from Wuhan Children’s
Hospital, Tongji Medical College, Huazhong University of Science & Technology were collected between
January 2016 and August 2019. The CYP2C9 rs1057910 genotypes of the children were also detected.

According to whether the concentration of valproic acid was more than 50 pg/mL, the children were
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divided into <50 ug/mL group and >50 ug/mL group, the differences in age, gender, concomitant medications,
CYP2C9 genotype and the concentration of valproic acid were compared between the two groups. The effects of age,
sex, CYP2C9 genotype, and concomitant medications on daily valproic acid dose, adjusted daily valproic acid dose,
valproic acid concentration, and adjusted valproic acid concentration were further analyzed. Results A total of 179
children with epilepsy were enrolled, with 124 boys (69.3%) and 55 girls (30.7%), 112 cases in <50 pg/mL group and
67 cases in 250 pg/mL group. There were significant differences in daily valproic acid dose, adjusted daily valproic
acid dose, adjusted concentration of valproic acid, vigabatranic acid, carbamazepine, and phenobarbital between two
group. There were statistically significant differences in daily valproic acid dose, adjusted daily valproic acid dose, and
adjusted concentration of valproic acid among different age groups, and there were statistically significant differences
in daily valproic acid dose, adjusted daily valproic acid dose, and concentration of valproic acid between concomitant
medication group and non-concomitant medication group. Multiple linear regression analysis showed that age and
daily dose of valproic acid were independent risk factors for the plasma concentration of valproic acid. Conclusion

Age and daily dose of valproic acid are the main factors affecting the plasma concentration of valproic acid. The dosage

adjustment of valproic acid should be based on the comprehensive consideration of CYP2C9 genotype and age.
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R1 ANBILB—RER (n=179)
Table 1. Clinical data of children with epilepsy (n=179)

RHE Bl
AR (M (Pys, Prs) , ] 5(3,9)
TS [ (%) ]

% 124 (69.27)

L 55 (30.73)
PRI (M (Pys, Prs) , ke 19.50 (14, 30)
PSR H R [M (P, Prs) , mg/d] 400.00 (280.00, 600.00 )
KOEJGNIHR H A [M ( Py, Pys) , mg/ (kg-d) ] 20.20 (15.38, 26.67)
PIRBRYRE [M ( Py, Pi5) , pg/ml] 44.70 (33.50, 60.30)
KEJETIRBR MR B [M ( Py, Pis) ., (ug/mL) / (mgke) | 2.12 (1.66, 2.97)
CYP2C9 151057910 [n (%) |

AA 163 (91.06)

CA 16 (8.94)
BIFHZ 0 (%) ]

RO 1(0.6)

i 7(39)

RE 3(1.7)

LSNIEE 8 (4.5)

FEMLRE 41 (229)

FIELRES 20 (11.2)

v onLip:cl 32 (17.9)

P = 15 (8.4)

2 WIXKBRMZ5 K E <50 pg/mLFn =50 pg/mLAE £ JLER L
Table 2. Comparison of children data between valproic acid plasma concentration<50 pg/mL group and = 50 pug/mL group

JE| <50 pg/mLA (n=112) =50 pg/mLA (n=67) Xz P
RIS (M (Pys, Pis) , %] 4.67 (2.92, 8.00) 6.25 (3.33, 10.67) -1.951 0.051
PR [n (%) ] 0.039 0.844
| 77 (68.75) 47 (70.15)
© 35 (31.25) 20 (19.85)
BIFHZNL (n (%) |
HOIR 1(09) 0(0.0) 1.00"
REPEF- 6 (5.4) 1(1.5) 0.259"
RE % 3(2.7) 0(0.0) 0.293"
BV 2(1.8) 6(9.0) 3.508 0.061
FEMLRE 22 (19.6) 19 (28.4) 1.803 0.179
SRS 8 (7.1) 12 (17.9) 4.897 0.027
ZEZ VIR 20 (17.9) 12 (17.9) 0.000 0.993
EATR S 8 (7.1) 7 (104) 0.596 0.44
NI H R (M (P, Prs) , mg/d] 380.00 (240.00, 500.00) 520.00 (320.00, 750.00) -4.904  <0.001
FEIEJETRIER HRl i (M (Pys, Prs) , mg/ (kg-d) ] 19.01 ( 14.46, 24.90) 23.33 (17.85, 30.00) -3.251 0.001
WEJT MZGHE [M ( Py, Pis) , (pg/mlL) / (mgkg) | 1.87 (137, 2.43) 2.97 (239, 391) -6.844  <0.001
CYP2C9 rs10579103 K 7Y
AA/CA 102/10 61/6 0.000 0.995
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3 FE#p. HH. CYP2COREER, SHRAANMRAKERMZAIRERNN (M ( Py, Prs) ]
Table 3. The effects of age, gender, CYP2C9 genotype, and combined medication on the
plasma concentration of valproic acid [M (Pys, P7s)]
5iH e TSR H 3l BOE SIS H & TRSCRR Il 245 i BEE S5 PR G2 I 25 %
(mg/d ) [mg/ (kg +d) | (pg/ml.) [ Cpg/ml) / (mg/ke) |

A (%)
<1 8 240 (110, 320) 23.76 (17.71, 36.81) 43.15 (32.03, 57.40) 1.61 (1.08, 1.94)
1~7 108 320 (240, 480) 22.80 (17.08, 29.38) 44.55 (33.33, 56.88) 1.91 (1.44, 2.63)
>7 63 640 (480, 840) 16.84 (13.89, 21.43) ™  46.50 (36.50, 63.60) 2.88 (2.04, 4.19)
H 48.92 21.30 1.280 32.50
P <0.001 <0.001 0.527 <0.001

51
5 124 400 (300, 590) 20.42 (16.00, 25.56) 4470 (35.15, 61.15) 2.19 (1.74, 2.96)
& 55 400 (240, 600 ) 18.69 (13.91, 31.11) 44.40 (31.10, 57.40) 1.94 (1.42, 3.20)
7 -0.909 -0.022 -0.610 -0.950
P 0.363 0.983 0.542 0.342

CYP2C9

1r$1057910

R
AA 163 480 (280, 600 ) 20.00 (15.38, 26.67) 44.60 (33.30, 60.30) 2.10 (1.66, 2.96)
CA 16 340 (280, 460) 21.31 (14.99, 30.40) 4595 (35.15, 62.03) 2.55 (1.49, 3.32)
VA -1.100 -0.490 -0.235 -0.592
P 0.271 0.625 0.814 0.554

JEAREIf

Y
<3 87 480 (320, 600) 21.93 (16.00, 30.30) 47.50 (36.30, 64.10) 220 (1.72, 2.96)
i 92 400 (240, 560) 19.76 (15.38, 24.03) 41.25 (32.68, 55.73) 2.00 (1.52, 3.02)
7 -1.709 -2.019 -2.356 -0.297
P 0.087 0.043 0.018 0.766

E: H51~7F ks, ‘P<0.05; 5 <1%4ki, "P<0.05,
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Table 4. Multiple linear regression analysis of valproic acid plasma concentration in children with epilepsy
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TR H ¥ i 0.055 0.007 <0.001
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