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Effects of CYP1A42 Gene Polymorphisms on Blood Concentrations of Antipsychotic Drugs: A Meta-analysis
LIU Kefeng', QIAO Gaoxing', ZHANG Xufeng', ZHU Qiyue’, LIU Yu', ZHAO Jie' (1. Dept. of Pharmacy, the
First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China; 2. Dept. of Psychiatry, the First
Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China)

ABSTRACT OBIJECTIVE: To systematically evaluate the effects of CYP142 gene polymorphisms on blood concentrations of
antipsychotic drugs (haloperidol, clozapine, olanzapine) , and to provide evidence-based reference for the clinical drug use.
METHODS: Retrieved from Cochrane Library, PubMed, Embase, CBM, CNKI and Wanfang data, during the inception to Nov.
2019, cross-sectional study was conducted to investigate the effects of CYP1A42 gene polymorphisms on blood concentrations of
antipsychotic drugs (haloperidol, clozapine, olanzapine) were collected. After screening the literature, extracting the data and
quality evaluation with Q-Genie tool, Meta-analysis was performed by using Rev Man 5.3 software. RESULTS: A total of 11
cross-sectional studies were included, with a total of 914 patients. Of these, haloperidol was used in 2 studies, clozapine was used
in 5 studies, and olanzapine was used in 4 studies. Meta-analysis showed that there was no statistically significant difference in the
blood concentration of haloperidol between CYP142 (—2964G>A) G/G type and G/A+A/A type [SMD=—0.22, 95%CI(—0.66,
0.23) , P=0.35]. The blood concentration of clozapine in CYP142 ( — 163C>A) A/C type was significantly lower than C/C
type [SMD=0.31, 95%CI(0.01,0.62), P=0.04]; there was no statistical significance in blood concentration of clozapine between
AJ/A type and C/C type [SMD=0.09, 95%CI(—0.21,0.40),P=0.56], between A/A type and A/C type [SMD=—0.22, 95%CI(—0.55,
0.10), P=0.18], between CYP142( —2467delT) delT/delT type and T/T type [SMD=—0.11, 95%CI(—0.75,0.52) , P=0.72],
between delT/T type and T/T type [SMD=0.01,95% CI(—0.33,0.34),P=0.97], between delT/delT type and delT/T type [SMD=
—0.15,95% CI( —0.80,0.05) , P=0.66]. The blood concentration of olanzapine in CYP142( —163C>A) A/A type was signifi-
cantly lower than A/C type [SMD=—0.31, 95% CI( —0.55,
— 0.08) , P=0.009]; there was no statistically significant
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type and T/T type [SMD=0.28,95% CI1( —0.15,0.71), P=0.20]. CONCLUSIONS: CYP142(—163C>A) A/C type is related to

the reduction of clozapine blood concentration, and A/A type is related to the reduction of olanzapine blood concentration. CYP1A42

(—163C>A) gene polymorphism is significance for guiding individualized medication of schizophrenia patients.
KEYWORDS (YP1A42; Gene polymorphism; Antipsychotic drugs; Blood concentration; Meta-analysis
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Tab 1 General information of included studies
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Tab 2 Quality evaluation results of included studies

FlEE RERED

RBRATE PR BRI ARBEMEANE ACRERERS AT fAR BRI Sbnkml Bferibne WA i

kEEsxsy Ak (Hhgfeese) ROMEEESR)  RRICRE RN WEARA ZMRMEH  MELNER  HRRAEY
Mihara K 2000" 6 7 6 5 7 5 4 6 6 7 7 66
Shimoda K 2002" 7 7 6 6 7 6 5 5 6 6 6 67
Kootstra-Ros JE 2005 6 6 6 6 7 5 5 5 6 6 6 04
Nozawa M 2008 6 7 6 6 7 6 5 [} 6 6 7 68
Sirot EJ 2009" 6 6 6 6 7 6 4 7 7 7 6 68
Ghotbi R 2010" 6 7 6 7 7 6 5 7 7 7 6 il
Laika B 2010% 1 6 6 1 1 6 6 7 6 6 6 70
Rajkumar AP 2013 6 7 6 6 7 6 7 7 7 7 7 73
Czerwensky F 2015% 6 6 6 6 7 6 6 7 7 7 7 il
Olsson E 2015™ 6 7 6 6 7 6 6 7 7 6 5 69
Huang HC 2016 6 1 6 6 1 5 5 7 7 7 7 70

G/G RY 8.5 FURBE B I 25V B 5 G/A+A/A B LU, 25 5%
TG B L [SMD=—0.22,95% CI( — 0.66, 0.23) ,
P=0.35].

GIG GIA-+AIA
Study or Subgroup _Mean _SD_Total Mean SD_Total Wei

Std. Mean Difference
IV, Fixed, 95% CI IV, Fixed, 95% Cl
——

Std. Mean Difference

Mihara 2000 229 116 25 228 83 16 51.1%  001F062,064]

Shimoda 2002 512 166 24 59 176 16 489%  -04501.08,0.19) —&r

Total (95% CI) 49 32 100.0%  -0.22[-0.66,0.23] >

Heterogeneity: Chi*=1.01,df=1(P=0.32); F=1% > R ) H

B2 CYP142(—2964G>A) G/G B 5 G/A+A/A B34
R IEES [ 257K BE 22N A Meta 53 17 7R AR ]

Fig 2 Forest plot of Meta-analysis of the effects of
CYP142(—2964G>A) G/G type and G/A+A/A
type on blood concentration of haloperidol

2.3.2 RAFIMZGHE

(1)CYP142(—163C>A) A/A T 55 C/C 1Y ; 5 T fff

FRUOHEIE T CYP142(—163C>A) A/A RIS C/C Y

X R RV ML 2596 BE B2 , 25 WE I 18] JCGE T2 S o 1

(P=0.27,1°=23% ) , >R F] Il & R0 A B £ 4T Meta 3

Br, FEILIE 3. Meta 73 T4 R 7R , CYP142(—163C>

A)A/ATYRBE FRCF 25U L 5 C/C B LA, 225 o4

i 2 & X [SMD=0.09, 95% CI ( — 0.21, 0.40) , P=

0.56].

AR ce Std. std.

Study or Subgrouy Mean SD _Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Huang 2016 204 091 58 155 066 12 236%  0550007,11 I

sirot 2009 153 144 34 106 087 8 156% 0270051104 i
Koolstra-Ros 2005 151 11 28 14 012 4 84%  03BF067,1.44) —f—
Olsson 2015 4 2 9 185%  000(0.71,0.71) —r—
Rajkumar2013 47522 26099 37 60161 50729 23 339%  -03310.86,0.19) N

Total (95% CI) 208 56 1000%  0.09[-0.21,0.40] >
Heterogeneity: Chi*= 5.16, df= 4 (P = 0.27); F= 23% 33— =4

Tosttorvr st 22050050
B3 CYPl42(—163C>A) A/AABLS C/C B SR T
M 257 FE SN E) Meta 53 47 #R w8 B

Fig 3 Forest plot of Meta-analysis of the effects of
CYP142 ( —163C>A) A/A type and C/C type

on blood concentration of clozapine
(2)CYP142(—163C>A)A/C B 5 C/C B . 5 Ui
FRUesHE T T CYP142(—163C>A)A/C RIS C/CHY
X SR L 296 E B2, 2% WESE IR JCSE T2 S o
(P=0.55,1"=0) , R FH [513E R AR B BEAT Meta 20T, T

FEZEG 2020 4 314 140

L 4, Meta /M 45 B @R, CYP142(—163C>A)A/C
Y BB AT I 25 Wk B R 25 IR C/C B [SMD=0.31,
95%C1(0.01,0.62),P=0.04],

AC crc Std. i Std. i
udy or Subgrous Mear Total _Mean otal Wei IV, Fixed, 95% CI IV, Fixed, 95% CI
Huang 2016 185 075 73 155 066 12 246% 0.40(021,1.02 =
Sirot 2009 182 153 31 116 087 8 150% 0.4510.33,1.24 -1
Kootstra-Ros 2005 172 079 26 11012 4 80% 0.8110.27,1.88) |
Olsson 2015 6 4 5 4 2 9 168% 053(021,1.27) -
Rajkumar 2013 589.84 38327 41 60161 50729 23 355% -0.03-0.54,0.48) .
Total (95% Cl) 206 56 100.0% 0.31[0.01,0.62] >
Heterogeneity: Chi*= 3.05, df= 4 (P = 0.55); F= 0% B R 1 7

4 CYP142(—163C>A)A/ICEI 5 C/C B G R F
MZ5R E R MmAI Meta 2 7R K E
Fig 4 Forest plot of Meta-analysis of the effects of
CYP142( —163C>A) A/C type and C/C type
on blood concentration of clozapine
(3)CYP142( —163C>A) A/A T 5 A/C AL . 5 T fiff
G USSR YR TR T CYP1A2(—163C>A) A/A T 5 A/CHY
X R I 24 Ve BE B S, 2% WS AL e it S o
(P=0.03,1"=62% ) , & F Bl HLAL 0 155 7Y 3E 1T Meta 43
B, FEULIEI 5. Meta 73 BT 45 SR R, CYP142(—163C>
A)A/ARVEFE AR MR S5 A/ICRIEL, 25 57 058
2% B L [SMD=—0.22, 95% CI( — 0.55, 0.10) , P=
0.18],

AR A
dy or Subgroup _Mean D Total Mean D Total Weight IV,Random,9 IV, Random, 95% C}

Huang 2016 204 091 58 185 075 73 237% 023}012,057) T

Sirot 2008 153 144 3¢ 182 153 31 187%  -019}088,029] =

Kootstra-Ros 2005 151 11 28 172 079 26 172%  -0.21}0.75,032 )

Olsson 2015 2 5 6 435 203%  -067F1.11,-022 —

Rajkumar 2013 47522 26099 37 589.84 38327 41 201%  -0.34}079,0.1] f—

Total (95% CI) 208 206 100.0%  -0.22(-0.55,0.10] -

Heterogeneily: Tau* = 0.08; Chi*= 10.54, df= 4 (P = 0.03); = 62% 155 5] 1 2

Testfor overall effect Z=1.35 (P=0.18)

5 CYP1A2(—163C>A) AABI5 A/CE SR T
M 25 FE SN E) Meta 53 4 R WK E

Fig 5 Forest plot of Meta-analysis of the effects of
CYP142 ( — 163C>A) A/A type and A/C type

on blood concentration of clozapine
(4)CYP142(—2467delT)delT/delT #45 T/T %4 ; 3 5iii
W 3B T CYP1A2(— 2467delT) B delT/delT
5 T/T BIR GRCY- ML 259k BE 2 , & WF TR R TEge 275+
JtE(P=0.47,1"=0) , R E BTG T Meta 7347,

China Pharmacy 2020 Vol. 31 No. 14 < 1773 -



PEW I 6, Meta 43 #7245 - B 7R, CYP142 ( — 2467delT)
delT/del T 7Y 5 5 SR ML 250 5 5 T/T B b, 25 530
GiiteF i L [SMD=—0.11,95%CI(—0.75,0.52) , P=
0.72]-

delT/deIT m Std. i Std.
udy or Subgrot Mea Total _Mean Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Kootstra-Ros 2005 19 0 1 158 09 52 Not estimable
Olsson 2015 27 05 2 5 4 86 204% -0.57[-1.98,0.83)
Rajkumar 2013 544.56 369.01 8 54356 32201 48 796% 0.00(0.71,0.71)

Total (95% CI) 12 186 100.0%  -0.11[-0.75,052]
Heterogeneity. Chi*= 0.51, df= 1 (P = 0.47); F= 0%
Testfor overall effect Z=0.35 (P = 0.72)

B 6 CYP1A2(—2467delT) delT/delT 2 5 T/T BUXF &
R M 257K B A Meta 5317 7R bk B
Fig 6 Forest plot of Meta-analysis of the effects of
CYP1A2 ( — 2467delT) delT/delT type and T/T
type on blood concentration of clozapine
(5)CYP142( —2467delT)del T/T A5 T/T A . 3 Wifff
SEUSHBIEIE T CYP1A2( —2467delT) del T/T %! 5 T/T %I
Xof RV I 24 v B ) S, 2% W TR) e g 2 S o 1
(P=0.93,1"=0) , R JH [ 7 O0 B HEA T Meta 7387, T
UL 7. Metas3Hr4s f BoR , CYP142( —2467delT)del T/
TR HE A A MW S TIT R, 22 7 g it2#
B X [SMD=0.01,95%CI(—0.33,0.34) ,P=0.97],

delTm m Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Koolsha-Ros2005 144 078 5§ 158 09 52 134%  -04501.07,076) ==

Olsson 2015 5 3 7 5 4 8 190%  0004077,077) -
Rajumar2013 55935 44077 44 54356 32201 48 675%  0.04}037,0.45) *

Total (95% CI) 56 186 1000%  0.01[-033,0.34] *

Heterogeneity: Chi*= 0.15, df= 2 (P = 0.93); F= 0% ‘ 2 2 ‘

B 7 CYPLA2(—2467delT) delT/TE S T/T BIFT SR
1M 253K FE #2Nn E) Meta 53 #7 R R B

Fig 7 Forest plot of Meta-analysis of the effects of
CYP1A42( —2467delT) delT/T type and T/T type

on blood concentration of clozapine
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Fig 8 Forest plot of Meta-analysis of the effects of
CYP142 ( — 2467delT) delT/delT type and delT/T

type on blood concentration of clozapine
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Fig 9 Forest plot of Meta-analysis of the effects of
CYP142 ( —163C>A) A/A type and C/C type
on blood concentration of olanzapine
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Fig 10 Forest plot of Meta-analysis of the effects of
CYP142(—163C>A) A/C type and C/C type
on blood concentration of olanzapine
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Fig 11 Forest plot of Meta-analysis of the effects of

CYP1A42(—163C>A) A/A type and A/C type

on blood concentration of olanzapine
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Fig 12 Forest plot of Meta-analysis of the effects of
CYP142 ( — 2467delT) delT/T type and T/T
type on blood concentration of olanzapine
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