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Abstract: Objective To investigate the effect of CYP2D6 gene polymorphism on aripiprazole concentration and clinical efficacy in
children with tic disorders treated with aripiprazole. Methods Children with tic disorders who were admitted to the Department of
Child Health, Wuhan Children's Hospital, Tongji Medical College, from January 2021 to May 2022. Children were po administered
with Aripiprazole Tablets in the morning, and the clinical efficacy and adverse reactions were observed and recorded before treatment
and after 4 and 8 weeks of treatment. Blood samples were collected after reaching a stable state of treatment, and the serum
concentrations of aripiprazole, dehydroariprazole, and CYP2D6 gene polymorphism were detected. Results  There were statistically
significant differences in the concentration/daily dosage per kilogram (C/D) value, YGTSS reduction rate, and effective rate of
aripiprazole among ultra-rapid metabolizers groups, extensive metabolizers groups, and intermediated metabolizers groups (P < 0.05),
while there was no statistically significant difference in the incidence of adverse reactions among three groups. Conclusion CYP2D6
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gene polymorphism could significantly affect the serum concentration and clinical efficacy of aripiprazole in treatment of children with
tic disorders, which could provide reference for clinical individualized medicine.
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FEPRACE Y . P AR A A 3 41
[BRSZ IR C/D SRSt 2 2 5 (P<

0.05). 3 ZH[a) Bt ZU R SEIR ML) C/D H TGt %
5. HE—@ it Bonferroni #556%} 3 4HHEAT P L



FIOHBESH 202445 H RS E T Y3

Drugs & Clinic Vol. 39 No.5 May 2024 « 1187 -

B, PR Y S A AR B R B SR C/D A
HAEG 2R (P<<0.05), T8RS 5 HAR
WAL PR A S AR B (]38 e e 2

XoF BT SE R M6 97 )L B8 4 3 B A 1R I R T R
70001, ERNZE 2. K Kruskal-Wallis #6367 41
RO, PR, P A R A A Y 3
ZIANRIT IG5 4+ 8 A YGTSS Il AL B 2%
Ft (P<<0.05), H.& 8 Ay 2 4R 4 A BRI,
#t—2P i@ 1T Bonferroni Lo H LU, R
P AU AL R PRAR B oA U 2 73 L) (1
3 4 JH YGTSS iy FAFESuH#£ 7 (P<0.05),
M5 8 Ji YGTSS sy AN PA i 7Y 5 sk AR
B AEES T 2R (P<0.05). Z55KH,
CYP2D6 4= [H 2 A5 1 Refs I 325 52 M [l ST IR PR VG 97 L,
2 41h 3 P 15 1) 1t 24 3% P55 R PG 38
23 CYP2D6 EFZESMMNBAREMTIRRN A
e

IR URMEYATT 8 i JE, A E SR A
RSN R AR TGe0, 5 R IER 3. PRI
P AU A . AR B A R A
36.36%. 90.90%. 69.57%, 3 ZH A4 F ARIEAE
Giitr R (P<<0.05). i#E—siEid Bonferroni #4
ISR ELAE BT, 25 AL A A S P A A 4H
A %A BEZER (P<0.05). = LA R KR
NEERERE (7 41D, HOCRIEIE (3 B Bl (2 4D,
HEE QO AR (1FD. 3ARARR XM
KRR 9.09%., 27.27%. 34.78%, 3 #[a)
WA RN RAER TG 25, P 4 R) 22
RIS RS WTRESFEARR/ING K.

3 CYP2D6 EE LM SMIIIRMIETT B MR 2
(R E
Table 3 Relationship between CYP2D6 genotype and
clinical efficacy, incidence rate of adverse events of ARI

R A2 1% AN R LR A 2%
A 36.36 (4/11) # 9.09 (1/11)
Pog s 90.90 (20/22) *# 27.27 (6122
HifET  69.57 (16/23) * 34.78 (8/23)

3AZ A "P<<0.05 (Kruskal-Wallis #:3%); ABHACHITR S Pk
R Al #P<<0.05 (Bonferroni 4% .

P < 0.05 among three groups (Kruskal-Wallis test); P < 0.05 between
ultra-rapid and extensive metabolizers groups (Bonferron test).

3 it
B 37 R W B AR AE MR TT )L B S B R A ) — 2k

25, RBEAER 703 B4 3h B 0G AO 4R 1 47 8 2
4~6 Z 07, i FDA #EAERT IR PERR T 6~18 24
SPGB LIATT, DRIk B AR 7 IR ME ik
TR AL 5 BN B SRS R T AT o[RS S0] 37 W P
T LE MBI RERS YT B N R T8 Ui f 2,
BA ORI i A R . A PRUESh 2 RS &L
MM ZEH M, FTREZ TR BB IR
W PR FH AR IR A 1 (R 2

(R 57 B BR S R 1), BT SEORMESEJLEE (TR 2
RS JLED 3l B 5 A 1 o 1) 2 3 2 AT 90 A
b o [ P AINKT B LR P R o e A s ) L B B /D
N Z B E TR, Bl SLURPRLE R A 1) 2
BEEI R 2 P R R s 8], S S PRI T 24OR
DR RN RKIMMEZE R AR,
CYP2D6 J:[H 2 251 & T BT ST R L 24 5)) Ak 22
SR B P R 1021, Suzuki 25 R2AZE [ AKS w4 R
BFE LT CYP2D6. CYP3AS, ABCB1 R £ 2
P Yo B 7 W A R S ] 7 R A P o 2 3R P P s,
SR, CYP2D6 F:[Al 2 251 Refi% I 2 52 mm [ 7.
WK WA PR ST 2409 FE 7 e B, 176 o 2 ] 37 R A T 1)
WEEFIE LA s . 45 98 5512817 133 ilE Fe
HHIEFT T CYP2D6 5 [K] 22 25 14 Xk o] S7 R s 14 94 i 7]
wm sz, 45 1R, CYP2D6*2. CYP2D6*41 3t
[R] 22 2511 X6 o] S R P ) 94 P 7 R LU A SR 35 e Utk
&b, Zhang Z5ROSZH] Meta 437X 22 /N SEHR IR 24
3% 5 CYP2D6 3 £ AV 2 [AIAH AT Siit
Mr, ZESLRBE, B SLURME 259K E KT 5 CYP2D6
ERZEMHEFERZEME M. RHAEANF
CYP2D6 AR 2L 450 b5 £ ) LA 2 ) 28 22 ] 37 R
eI 2R FE I 22 7, 5 IR R B, CYP2D6 BRI 24
P B8 15 55 35 5200 ] ST R PR A i Bl R RS ) L 28 AR Y 1)
CID {H/KF, {HREEBTSTIRMER) C/D {BTE 3 4H 2 [H]
TR KRR Z S, Ui CYP2D6 J: R 2 A1 3
S T O 7 R P (A6 1 =1 o SR S R A P VR e

A RFY, CYP2D6 i [K £ A% i 57
W P (R AT 25 A e 5] o B8 L R ] S DR e
BITER 4. 8 T, AR L ZIAK) YGTSS
W BRI B BB ZE R [R50 0 BTS2 ARG
7 i sh g B LBE T 258 8 & R T R AT 4
Br, S RRIAFREIBLEE 8 A B SR A1
E75. BT %% CYP2D6 AR5 Bt i 37
WR M yE T BN RS LI PRTT R o 5K RS54
1E 84 NG # 73 SUE %% CYP2D6 JEH 235



- 1188 - HI9KESH 2024 FE5H

LY S

Drugs & Clinic \ol. 39 No.5 May 2024

Ko o 7R A 1L 2 R FEE RIS T R FfI s, e i
HHZ A FRISLURMEIAE T, FREVRITES 04 2. 4 )4
a3 AT BRI PR IR B3R (PANSS) P45, &5
LW, CYP2D6 exon | C/T188 £/ fiJk R i £ B
B[ SE IR 1) IfL 259 B 7 B bk, H CIC B4 >CIT B>
TIT 8. 3 MORFZERI BRI, A2558 2 J8Ja B IR
TR E 2SR, 255 4 85 LIRS 2 2%
AR . FEEEPEX 53 g2
Ji £ %354T CYP2D6 exon | C/T100 3K £ 25 M 55
SEUR ST O G b, R IIRITER 2+ 4 JE R
TR G ERE S, FEEREFEK, 28 AR
R . DA FACESE T RS CYP2D6 £ [KIfy
SR BT 7 IR WA I 245 98 FEE RIS PRI 2 I RE L, T AT
FAE T AR CYP2D6 AU AN et &) Lz 7]
IR AT N7 W Rk 6 T T PR I 24 R B AR PG R 22 5
RAW IR SCRIG RS AAME . thoh, BT
RERAAFEARU B 2 A B R BLR AR TC R 7%
Ft, RS R RS AR S AR E /NG JS. Belmonte
SO\ R B LR ME YA T AN R OS5 I 2R 2
MAEEEXR, WMZGRERR, ARRMAE
KK KRB LB EEL
9% CYP2D6 3[R 2 5 5 IR RIT 24 w2 & 9T,
DA 3E B SE R AN A b S L 24

Zi b, CYP2D6 K % 251 i 35 5 o] 37 R
TEFH B EAT L P AR P 290 FE R PRI T 28, 4
7 CYP2D6 AR AL AT VE AN A B8 LWIIR 45 2577 R 1)
1) T A o L5 M ] ST WIR M A P 24 ) 2 R ) R 3R
RZ, (ARYE CYP2D6 K 2 4514 Fi 5: i 37 Wk M2 1)
o5 25 ) B TR RS I AN — E R g 58 40 B EE AR 1 I IR
JPR T A ) LA 2R R e 7 R P I 24 94 i 1A
) 25 S S 3L RRT 37 R M 7E )L 2 i B e 0 A A R A
A gh 2. PRISER P B BCA TR, RUSCEE B2 4R
BURLRIG R B, 5 BART i — 2D 2 o0
T, PRBEFAEA, GRAER TS BT EErE, b
SR P DI PR B HEA P 2 RS AR

FBRR HAGEAFARELEF SN R

SE R

[1] LiuZzZsS, CuiY H, Sun D, et al. Current status, diagnosis,
and treatment recommendation for tic disorders in China
[J]. Front Psychiatry, 2020, 11: 774.

[2] Xu L L, Zhang C, Zhong M X, et al. Role of histidine
decarboxylase gene in the pathogenesis of Tourette
syndrome [J]. Brain Behav, 2022, 12(3): e2511.

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

HR, MRS, B, S LE IS RS B fa R K
KMRGITM I HEMEIEEY A&, 2021, 21(12):
1407-1415.

Hsu C J, Wong L C, Lee W T. Immunological dysfunction
in Tourette syndrome and related disorders [J]. Int J Mol
Sci, 2021, 22(2): 853.

Augustine F, Singer H S. Merging the pathophysiology and
pharmacotherapy of tics [J]. Tremor Other Hyperkinet
Mov, 2018, 8: 595.

Cox J H, Cavanna A E. Aripiprazole for the treatment of
Tourette syndrome [J]. Expert Rev Neurother, 2021, 21(4):
381-391.

Roessner V, Eichele H, Stern J S, et al. European clinical
guidelines for Tourette syndrome and other tic disorders-
version 2.0. Part I1l: pharmacological treatment [J]. Eur
Child Adolesc Psychiatry, 2022, 31(3): 425-441.

Casey A B, Canal C E. Classics in chemical neuroscience:
Aripiprazole [J]. ACS Chem Neurosci, 2017, 8(6): 1135-
1146.

Saiz-rodriguez M, Almenara S, Navares-gomez M, et al.
Effect of the most relevant CYP3A4 and CYP3A5
polymorphisms on the pharmacokinetic parameters of 10
CYP3A substrates [J]. Biomedicines, 2020, 8(4): 1569-
1582.

Soria-chacartegui P, Villapalos-garcia G, Zubiaur P, et al.
Genetic polymorphisms associated with the pharmacokinetics,
pharmacodynamics and adverse effects of olanzapine,
aripiprazole and risperidone [J]. Front Pharmacol, 2021,
12: 711940.

Kneller L A, Zubiaur P, Koller D, et al. Influence of
CYP2D6 phenotypes on the pharmacokinetics of aripiprazole
and dehydro-Aripiprazole using a physiologically based
pharmacokinetic approach [J]. Clin Pharmacokinet, 2021,
60(12): 1569-1582.

Haas M, Jakubovski E, Fremer C, et al. Yale Global Tic
Severity Scale (YGTSS): Psychometric quality of the gold
standard for tic assessment based on the large-scale
EMTICS study [J]. Front Psychiatry, 2021, 2(12): 626459.
Wang S, Wei Y Z, Yang J H, et al. The efficacy and safety
of aripiprazole for tic disorders in children and adolescents:
Assystematic review and meta-analysis [J]. Psychiatry Res,
2017, 8(254): 24-32.

XinY Y, Gao L L, Tuo Y L, et al. Understanding inter-
individual variability in pharmacokinetics/pharmacodynamics
of aripiprazole in children with tic disorders: Individualized
administration based on physiological development and
CYP2D6 genotypes [J]. Front Pharmacol, 2022, 13:
1048498.



FIOHBESH 202445 H RS E T Y3

Drugs & Clinic

Vol. 39 No.5 May 2024 + 1189 -

[15]

[16]

[17]

(18]

[19]

[20]

Zhang X D, Liu C Q, Zhou S, et al. Influence of CYP2D6
gene polymorphisms on the pharmacokinetics of aripiprazole
in healthy Chinese subjects [J]. Pharmacogenomics, 2021,
22(4): 213-223.

Caudle K E, Sangkuhl K, Whirl-Carrillo M, et al.
Standardizing CYP2D6 genotype to phenotype translation:
Consensus recommendations from the Clinical Pharmacogenetics
Implementation Consortium and Dutch Pharmacogenetics
Working Group [J]. Clin Transl Sci, 2020, 13: 116-124.
Bloch M H, Leckman J F. Clinical course of Tourette
syndrome [J]. J Psychosom Res, 2009, 67(6): 497-501.
Ding J, Zhang Y, Zhang Y, et al. Effects of age, sex, and
comedication on the plasma concentrations of olanzapine
in Chinese patients with schizophrenia based on therapeutic
drug monitoring data [J]. J Clin Psychopharmacol, 2022,
42(6): 552-559.

Belmonte C, Ochoa D, Roman M, et al. Influence of
CYP2D6, CYP3A4, CYP3A5 and ABCB1 polymorphisms
on pharmacokinetics and safety of aripiprazole in healthy
volunteers [J]. Basic Clin Pharmacol Toxicol, 2018,
122(6): 596-605.

Zhang X D, Xiang Q, Zhao X, et al. Association between

[21]

[22]

[23]

[24]

[25]

aripiprazole pharmacokinetics and CYP2D6 phenotypes:
A systematic review and meta-analysis [J]. J Clin Pharm
Ther, 2019, 44(2): 163-173.

Food and Drug Administration. Aripiprazole label (2014).
[July 1, 2017] http://www.accessdata.fda.gov/drugsatfda_
docs/label/2014/021436s038,021713s030,021729s022,02
1866s0231bl.pdf.

Suzuki T, Mihara K, Nakamura A, et al. Effects of genetic
polymorphisms of CYP2D6, CYP3A5, and ABCBL1 on the
steady-state plasma concentrations of aripiprazole and its
active metabolite, dehydroaripiprazole, in Japanese
patients with schizophrenia [J]. Ther Drug Monit, 2014,
36(5): 651-655.

FER, R, TEF, S B SR M I 24 4 R 7
s ME R [J]. HEZD, 2022, 3(25): 455-
457.

kI, A, FFOLEL CYP2D6 J: R £ A X i N7 IR
WA ffL 245 98¢ P2 K i ST R e 3], w25 55, 2013,
24(18): 1660-1662.

EE RS, BOKLL, FRALB. KSR FOE B3 CYP2D6
[l 22 25 1 5 B SR P PR VR 9T RORE 56 R AT [ SR
BB 5 2445 K, 2018, 18(1): 107-110.

[t M E]



