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Meta-analysis of the Correlation Between 5-HTR2A Gene Polymorphism and the Efficacy of Anti-
schizophrenia Drugs
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ABSTRACT: OBJECTIVE To determine the correlation between the polymorphisms of rs6311 (-1438A>G) and
rs6313(102T>C) of 5-HTR2A gene and the efficacy of anti-schizophrenia drugs by meta-analysis. METHODS The association
of 5-HTR2A gene polymorphisms with the efficacy of anti-schizophrenia drugs were retrieved from PubMed, Embase,
ScienceDirect, Web of Science, CNKI, Wanfang, Weipu, and the Chinese Biomedical Literature Database in the past two decades.
Review Manager 5.3 was used to meta analysis. RESULTS A total of 27 articles were included. The meta-analysis was
performed on the correlation between allele and genotype of rs6311 and rs6313 locus of 5-HTR2A gene and anti-schizophrenia
drug treatment effectiveness and reductive ratio, and subgroup analysis was performed by three factors: time, drug, and region.
Meta-merge analysis of the effectiveness data of rs6311 locus showed that the allele A>G polymorphism was not associated with
the efficacy of anti-schizophrenia drugs, and the subgroup analysis showed that the efficiency of allele A patients in the Chinese
population was higher. The reductive ratio data showed that the anti-schizophrenia drugs reductive ratio of AG genotype patients
was higher than that of GG. For the rs6313 locus, the allelic T>C polymorphism was not associated with the efficacy of
anti-schizophrenia drugs, while the genotype polymorphism was associated. The effectiveness of chlorpromazine treatment in
patients with TC genotype was higher than that of TT. The reductive ratio data also showed that the reductive ratio of TC patient
was higher than that of TT. Subgroup analysis also showed that the reductive ratio of genotype TC patients in the Chinese
population was higher than that of TT. While, the CC genotype patients in other countries had a higher reductive ratio than TT.
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The reductive ratio of TC genotype patients in the risperidone treatment and 1999—2009 populations were both higher than that

of CC. CONCLUSION The association between 5-HTR2A gene polymorphism and the efficacy of anti-schizophrenia drugs is
affected by time, drug, and region. But overall, the rs6311 locus AG genotype and the rs6313 locus TC genotype are good

predictors of anti-schizophrenia drugs.
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Tab.1 General information of the included literatures
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4 BETFHADO 2017 112 CHE Wi 18735 kR A A WA DR AR 4 156311, 156313
5 Yan ST 2015 111 W WG 18700 Ry KR 4 156313
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16 Hamdani %527 2005 116 3 R 22~44 NEHHMELE SR . WA =4 156311
palp=a i
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Tab. 2 Effectiveness of the included literature 1)
rs6311(~1438A>G) FE[X K rs6313(102T>C) JL K 7Y
W TR 7B SUARL AA AG GG TT TC CcC
R TER ARBTCR A RTCA ARTER AR TCR A T
Alladi 5 2019013 PANSS PANSS Jf 5% =20% 12 5 46 9 26 11 12 4 47 11 25 10
Kaur % 2017015 PANSS PANSS S84 %>50% 29 17 106 77 65 37 37 19 108 70 55 42
TR SE 201408 PANSS PANSS 5% = 50% 13 13 21 24 7 5 12 11 17 18 12 13
BEPNE 20120 PANSS PANSS I 53 =50% 14 6 116 73 32 57 62 54 56 35 46 47
Olajossy-Hilkesberger ~ PANSS PANSS EME 4R =30% - - - - - = 8 6 23 35 13 10
4201109
Kim 4 200821 GGI GGI T#4r<4 - - - - - - 13 6 48 10 22
Thomas %5 200822 PANSS PANSS W5 =30% - - - - - — 17 15 41 31 9 2
Kegr4F 200724 PANSS BUTRL PANSS %8 =50% 31 18 25 15 10 6 21 14 14 9 8 5
Anttila %5 2007123 GGI R T AR 12 S R TR R A - - - - - - 3 4 23 19 17 27
BRI 2006025 PANSS BUTRL PANSS W R =50% - - - - - - 24 7 42 23 18 0
TEH L 2006120 PANSS PANSS ¥ 73 % = 50% - - - - - - 38 19 54 40 27 23
Hamdani 2 2005271 6-point May and Dencker*! 6-point May and Dencker scale 9 13 29 23 26 16 - - - — — -
<4
BB IS 20040281 PANSS BITRL PANSS W F=50% - - - - - - 18 6 32 10 12 3
= EIZE 200329 PANSS BITRL PANSS W %R =50% - - - - - — 16 4 17 13 5 5
X B4 20031300 PANSS. BPRS BPRS /3% =50% 9 4 25 10 5 4 7 3 21 11 11 4
Mata-Pastor 2§ 2002311 PANSS, GAS GAS P43 2 5>20 - - - - - - 6 3 12 16 10 4
TLIFiE5E 20000321 PANSS PANSS I 5% =30% - - - - - — 15 15 33 17 15 10
% G AT 2000331 PANSS PANSS 1§75 =30% - - - - - - 5 20 27 28 10 14
% REAE SN B 200034 PANSS PANSS 1% =30% - - - - - - 15 15 33 17 15 10
T-HI%E 20008 PANSS BITRL PANSS I/ H>50% 16 5 34 7 6 11 15 9 27 10 14 4
TLIF RS 199913¢1 PANSS PANSS I 5% =30% - - - - - - 8 10 15 11 6 6
Joober 4¢ 1999137) Ses v N - - - - - = 7 7 17 24 15 32
T3 MAXEB BT EERL
Tab.3 Reductive ratio of the included literature
i ‘ d s6311(—1438A>G)FE K I rs6313(102T>C)He - #l
Whse e PSR AA AG GG TT TC cC
&% EYME prE2E A bR FIE AR FIE AR FIE AR FIE frE2s
Alladi 45 2019013 PANSS PANSS J#i /3 2594 1831 36.72 19.5 32.18 20.6 27.06 183 358 19.8 3262 206
FRHELT A 2019014 PANSS PANSS ¥ 4% 783 104 711 96 673 86 - - - - - -
AEFIB4 2017100 PANSS PANSS B/ME4r% 389 16 419 151 406 42 19 49 406 3.6 424 438
Yan % 2015 il PANSS PANSS 4 - - - J - — 2498 1547 2473 13.62 19.72 10.96
Rl PANSS PANSS V43 - - - - - - 17 16.08 20.21 17.97 19.94 15.05
Ol;JO"lsls[yl;]H“keSberger W pANSS PANSS BAMMAE - - -~ -~ — 200 23 18§ 334 185
FhiE % 2011020 PANSS PANSS Jf /% 49 36 50 31 45 28 52 32 48 37 46 29
KoL A 20071241 PANSS PANSS iM% 86 89 866 76 863 111 582 218 612 195 561 244
EH L4 20061261 PANSS PANSS B/Msr% - - - - - - 57 143 535 147 493 122
Lin £ 19990381 BPRS BPRS B384 - - - - - - 8.7 12 95 1.1 8.6 1.9

R4 TR FUELNAREE 156311 FrEFE A>G, EFHE AA>AG. AA>GG. AG>GG % A& A Bk meta & 5 4 #7
Tab. 4 Meta-merge analysis of anti-schizophrenia drug effectiveness and rs6311 allele A>G, genotype AA>AG, AA>GG, and
AG>GG polymorphism

sk fit i) 254
LM B 1999—2009 4f 2010—2019 4F )55
OR {H[95%CI] Py OR {H[95%CI] Py OR {H[95%CI] P OR f[95%CI] Py
A>G 1.16[0.87, 1.55] 0.33 1.15[0.66, 1.99] 0.62 1.18[0.82, 1.70] 0.36 1.18[0.79, 1.74] 0.40
AA>AG 0.97[0.69, 1.37] 0.86 0.78[0.46, 1.34] 0.37 1.13[0.72, 1.76] 0.60 0.99[0.62, 1.58] 1.00
AA>GG 1.32[0.72, 2.42] 0.37 1.36[0.44, 4.18] 0.60 1.34[0.62, 2.89] 0.45 1.32[0.59, 2.93] 0.50
AG>GG 1.53[0.85, 2.78] 0.16 1.82[0.61, 5.42] 0.29 1.38[0.62, 3.09] 0.43 1.65[0.57, 4.74] 0.40
2 HiLIX
EZ 5 RAF HoAlh vh HAh
OR {H[95%CI] PAE OR fH[95%CI] P1E OR {H[95%CI] PA OR {H[95%CTI] P4
A>G 1.09[0.68, 1.75] 0.71 1.09[0.41, 2.90] 0.86 1.40[1.00, 1.98] 0.05 0.89[0.69, 1.17] 0.41
AA>AG 0.99[0.48, 2.07] 0.99 0.91[0.46, 1.82] 0.79 1.07[0.67, 1.70] 0.79 0.87[0.53, 1.44] 0.59
AA>GG 1.22[0.46, 3.24] 0.68 1.33[0.14, 12.41] 0.80 2.04[0.91, 4.58] 0.08 0.79[0.46, 1.35] 0.39
AG>GG 1.65[0.57, 4.74] 0.57 1.54[0.44, 5.48] 0.50 2.06[0.93, 4.58] 0.08 0.98[0.56, 1.71] 0.94
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A AA AG Std. Mean Difference Std. Mean Difference

Study or Subgroup __Mean SD_Total Mean SD Total Weight IV, Random. 95% CI IV, Random, 95% Cl

Alladi 2019 2594 1831 109 3672 195 109 19.8% -0.57 [0.84,-0.30] —

ES4TE2007 a6 849 143 866 76 143 204% -0.07 [-0.30, 0.16] —

i 2011 49 36 175 50 31 175 20.8% -0.03 [-0.24,0.18] 1

BEFIE 2017 389 16 112 419 151 112 199% -0.19 [-0.45, 0.07] e

SPBLT 2019 783 104 84 711 96 44 1891% 0.721[0.40,1.03] I
Total (95% CI) 623 623 100.0% -0.04 [-0.39, 0.32] *‘

Heterogeneity: Tau®=0.14, Chi®= 38.31, df= 4 (P = 0.00001); = 90% _'1 -UI.S ﬁ 015 1

Testfor overall effect Z= 020 (P=0.84) Favours [AA] Favours [AG]

B AA GG Std. Mean Difference Std. Mean Difference

Study or Subgarou Mean SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl

Alladi 2019 25494 1831 109 3218 206 109 19.9% -0.32 [-0.54, -0.05]

EAATEE2007 96 89 143 863 111 143 203% -0.03 [0.26, 0.20] -

i 2011 49 36 175 45 28 175 206% 0.12[-0.08,0.33] I

BEFIE 2017 389 16 112 406 42 112 20.0% -0.14 [F0.41,012] -

EpiBET 2019 783 104 84 B73 86 84 19.1% 1.15[0.82,1.47] —
Total (95% CI) 623 623 100.0% 0.15[-0.27, 0.56] ?‘

Heterogeneity: Tau®= 0.21; Chi*= 53.38, df= 4 (P = 0.00001); F=93% » EII 5 5 o' 1
Testfor overall effect Z= 069 (P=0.49) . i

Favours [AA] Favours [GG]

c AG GG Std. Mean Difference Std. Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed, 95% CI

Alladi 2019 36,72 195 109 3218 206 109 17.5% 0.23 [-0.04, 0.49] T
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Fig. 2 Forest plot of anti-schizophrenia drug reductive ratio and rs6311 genotype polymorphism

A-meta analysis of rs6311 genotype AA>AG polymorphism; B-meta analysis of rs6311 genotype AA>GG polymorphism; C—meta analysis of rs6311
genotype AG>GG polymorphism.
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Tab. 5 Meta-merge analysis of anti-schizophrenia drug effectiveness and rs6313 allele T>C, genotype TT>CC, TT>TC, and
TC>CC polymorphism
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Tab. 6 Meta-merge analysis of anti-schizophrenia drug reductive ratio and rs6313 genotype TT>CC, TT>TC, and TC>CC
polymorphism
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Fig. 3 Meta-analysis funnel plot of rs6311, rs6313 polymorphisms and efficacy of anti-schizophrenia drugs

A-time subgroup analysis of rs6311 allele A>G related to drug effectiveness; B—analysis of rs6311 genotype AA>AG and drug reductive ratio; C—time
subgroup analysis of rs6313 allele A>G related to drug effectiveness; D—time subgroup analysis of rs6313 genotype TC>CC related to drug reductive
ratio.
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