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Abstract Serotonin 2A receptor (HTR2A) gene was
implicated to be associated with major depressive disorder
(MDD) susceptibility due to its role of key neurotrans-
mitter in many physiologic processes. A great number of
related studies reported in different populations have
emerged. The results of these studies, however, have been
inconsistent and thereby definite conclusions are difficult to
establish. With the cumulative data in recent years, it was
necessary to carry out a comprehensive analysis of previ-
ous findings. Electronic databases were systematically
searched for studies published before May 2013. Pooled
odds ratios (OR) and 95 % confidence interval (CI) were
estimated under three different genetic models. Subgroup
and sensitivity analyses were also performed. A total of 21
studies, 3,299 patients and 4,092 controls, met the selection
criteria. 15 studies included HTR2A T102C polymorphism
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(with a total of 2,409 patients and 3,130 controls), and 9
studies included HTR2A A-1438G polymorphism (with a
total of 1,510 patients and 2,281 controls). Our results
showed that no significant association of MDD suscepti-
bility with T102C polymorphism was found in allelic
analysis and genotypic analysis (For T vs. C: OR = 1.06,
95 % CI = 0.95-1.18, P = 0.307; For TT 4+ TC vs. CC:
OR = 1.07, 95 % CI = 0.90-1.28, P = 0.451; For TT vs.
TC + CC: OR = 1.08,95 % CI = 0.95-1.22, P = 0.235).
With respect to A-1438G polymorphism, however, carriers
with A allele tend to suffer from MDD (AA + AG vs. GG:
OR =120, 95 % CI = 1.02-1.43, P = 0.030). When
stratified by race for T102C polymorphism and A-1438G
polymorphism of the HTR2A, we found no significant
association. In conclusions, our study suggests that the A
allele of A-1438G polymorphism might play a role in
susceptibility to MDD. On the contrary, T102C polymor-
phism does not seem to be capable of modifying MDD risk.

Keywords Polymorphism - Meta-analysis - Major
depressive disorder - Serotonin 2A receptor (HTR2A) gene

Introduction

Major depressive disorder (MDD) is a pressing public
health issues due to its high lifetime prevalence of
approximately 15 % and its association with significant
disability [1]. MDD is the second leading case of disease
burden worldwide, and will be the first leading cause in
high-income countries for disability-adjusted life years
(DALY) in 2030 [2].

Epidemiological studies indicated that MDD is a disease
involving genetic and environmental factors [3]. The total
contribution of genetic factors in the origin of MDD is
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roughly 40 % [4]. Increasing evidences from clinical and
pharmacological studies indicate that altered serotonergic
neural transmission is a susceptible factor for MDD [5],
which has been discussed in detail elsewhere [6, 7]. Several
postmortem studies have illustrated that an increase in the
number of the serotonin 2A receptor (HTR2A) is associated
with the frontal cortex of depressed patients and suicide
victims [8, 9].

There are many polymorphisms for HTR2A gene, loca-
ted on the long arm of chromosome 13 [10], of which the
most extensively investigated single nucleotide polymor-
phisms (SNPs) are A-1438G and T102C corresponding to
NCBI dbSNP cluster IDs, rs6311 and rs6313, respectively.
One study shows an association between C allele of the
T102C polymorphism and MDD [11] and another study
find that T allele of the T102C polymorphism is associated
with an increased risk for MDD [12]. Several studies show
negative associations between the T102C polymorphism
and MDD [13-15]. Furthermore, the A-1438G polymor-
phism of the HTR2A gene is reported to be significantly
associated with MDD [16], while there are also negative
associations between this SNP and MDD [13, 17].

A meta-analysis published by Anguelova in 2003 [18],
has indicated that the T102C polymorphism is not associ-
ated with MDD. However, the study ignored articles in
Chinese databases (CNKI, CBM, and Wan Fang) and only
included seven studies (five in Europe and two in Asia).
Furthermore, the subgroup and sensitivity analyses were
not performed in their study. To illustrate the effects of the
two SNPs on the MDD, we conducted a meta-analysis to
examine the association of the variation of HTR2A gene
with MDD.

Methods
Literature identification

A comprehensive literature search was carried out in
PubMed, Chinese biomedical database (CBM), Chinese
national knowledge infrastructure (CNKI), and Wan fang
(Chinese) database to collect the articles of case—control
studies or cohort studies on associations between HTR2A
gene and MDD susceptibility before May 2013. We also
performed searching based on www.baidu.com and www.
google.com to identify additional studies. The PubMed
search was run using the mesh terms: [‘Receptor, Seroto-
nin, 5-HT2A’ [Mesh], ‘5-Hydroxytryptamine 2A’, or
‘5-HT 2A’, or ‘HTR2A’] and [‘depression’, ‘depressive
disorder’, or ‘depressive disorders’]. All references cited in
these studies and published reviews were examined to
identify additional works. The search results were limited
to English language and Chinese language publications.
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Inclusion criteria

Eligible studies had to meet all of the following criteria: (1)
they had to be case—control or cohort studies that investi-
gated the association between the T102C or A-1438G
genotype and MDD; (2) they should have presented suffi-
cient data to calculate the odds ratio (OR) with 95 %
confidence interval (95 % CI); (3) they should have diag-
nosed MDD patients according to the ICD, DSM-IV cri-
teria or Chinese classification of mental disorders (CCMD)
systems; (4) they should have used healthy individuals as
controls; (5) the distribution of the genotypes in control
groups was in the Hardy—Weinberg equilibrium; (6) the
subjects were humans; and (7) they were independent from
one another. Analysis based on the same sets of data was
excluded. In such cases, only the larger sample was
accounted for. Meeting abstracts, case reports, editorials,
and review articles were excluded.

Data extraction and synthesis

Data were extracted by two of the authors independently
using a standardized data extraction form. Discrepancies
were resolved by discussion and the decision was made by
the third authors if consensus was not achieved. The title
and abstract of all potentially relevant articles were
screened to determine their relevance. Full articles were
also scrutinized if the title and abstract were ambiguous.
The following information was collected from each study:
name of the first author, year of publication, study design,
sample size, geographical location, ethnicity of partici-
pants, definition and numbers of cases and controls,
genotype information, and outcome.

Statistical analyses

Data from each study were used to construct a two-by-two
table in which subjects were classified by diagnostic cate-
gory and type of allele. Statistical heterogeneity among
studies was assessed with the Q and I? statistics. On con-
dition that heterogeneity was found, the random effects
model was adopted to combine each samples, and to cal-
culate the OR and the corresponding 95 % confidence
interval (CI); otherwise, the fixed effects model was
adopted. The significance of the pooled OR was deter-
mined by the z test. Publication bias was investigated with
the funnel plot, in which the standard error of log OR of
each study was plotted against its OR. Funnel-plot asym-
metry was further assessed by the method of Egger’ liner
regression test [19]. For the sensitivity analysis, a single
study involved in the meta-analysis was deleted each time
to reflect the influence of the individual data set to the
pooled OR. Analyses were performed using the software
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Table 1 Characteristics of published studies about the association between HTR2A gene polymorphisms and susceptibility to major depressive

disorder included in the meta-analysis

First author (year) Source of population Genotype T102C A-1438G

Cases Controls Cases Controls

TT TC CC TT TC CC AA AG GG AA AG GG
Arias et al. [27] Barcelona T102C 35 81 43 30 81 53
Brigitta et al. [28] Germany T102C 12 49 23 27 58 40
Kishi et al. [13] Japan T102C, A-1438G 87 154 84 220 386 196 108 154 63 262 374 166
Vadim et al. [14] European T102C 43 57 52 20 29 14
Du et al. [11] Ottawa T102C 22 56 42 27 80 24
Choi et al. [16] Korean A-1438G 24 117 48 39 82 27
Tencomnao et al. [17] Thai A-1438G 110 69 1 116 64 3
Frisch et al. [29] Israel T102C 34 45 20 46 77 49
Christo et al. [15] Germany T102C 31 90 51 26 56 39
Zhang et al. [12] Japan T102C 27 28 16 36 69 45
Liu et al. [30] China T102C 110 186 79 92 196 86
Wang et al. [31] China T102C 40 65 20 38 53 18
Cai et al. [32] China T102C 25 43 11 30 46 26
Li et al. [33] China T102C, A-1438G 62 48 13 45 54 23 59 52 12 40 58 24
Xu et al. [34] China T102C 73 132 76 64 99 56
Jiang et al. [35] China T102C 22 31 19 24 38 19
Ohara et al. [20] Japan A-1438G 18 20 15 25 42 39
Bonnier et al. [21] France A-1438G 10 34 21 20 64 58
Illi et al. [36] Finland T102C, A-1438G 22 82 68 45 181 169 22 82 68 45 178 172
Yu et al. [37] China A-1438G 88 122 44 62 125 44
Zhu et al. [38] China A-1438G 57 70 22 41 73 38

Stata version 11.2 (Stata Corp LP, College Station, TX,
USA). All the P values were two-sided. A P value less than
0.05 was considered statistically significant.

Results
Study selection

The combined search yielded 554 references for studies
with MDD in PubMed, 28 references in CBM, and corre-
spondingly 21 references in CNKI. Another two studies
[20, 21] were identified by tracing back literatures. After
searching the medical subject heading terms and abstracts,
26 articles [11-17, 20-38] were obtained. Articles were
then confirmed on the inclusion criteria. Five studies did
not meet the inclusion criteria, of which one study [22] was
excluded because it was about symptomatology; one study
[23] was excluded for the case group from patients with
depression after stroke; two studies [24, 25] for using dif-
ferent diagnosis standards, the Center for Epidemiologic
Studies Depression Scale (CES-D) and the Mood and
Feelings Questionnaire (SMFQ), respectively; one [26] for

studying the association between the -759,-697 allele and
-759/-697 genotype of the HTR2A gene and depression.
Finally, 21 articles [11-17, 20, 21, 27-38] met the inclu-
sion criteria, including 3,299 patients and 4,092 controls.
Of which eight [30-35, 37, 38] were written in Chinese.
The studies are described in Table 1.

Meta-analysis
The T102C polymorphism of HTR2A gene

Among all 15 articles [11-15, 27-36] that investigated
HTR2A T102C polymorphism and MDD, a total of 2,409
patients and 3,130 controls were included. The level of
heterogeneity between studies varied, so both fixed-effect
models and random-effect models were used. Finally, we
failed to observe a significant association between HTR2A
T102C polymorphism and MMD with any genetic model
(For T vs. C: P = 0.307; For TT + TC vs. CC: P = 0.451;
For TT vs. TC 4+ CC: P = 0.235). Furthermore, we divi-
ded the studies by ethnicity; results showed no statistically
significant differences in Caucasians and Asians (P > 0.05)
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Table 2 Main results in the

N*  Test for heterogeneity Model Test of association
total and subgroup analysis
1> Pvalue P (%) z P(z)  OR (95 % CI)
T102C°
Allelic analysis
All (T/C) 15 2516 0.033 444  RE 1.02 0307 1.06 (0.95, 1.18)
Caucasians 1175 0068 489  FE 0.13  0.893 1.01 (0.89, 1.14)
Asians 8 1277 0078 452 FE 149 0.135 1.08 (0.98, 1.19)
Genotypic analysis
All (TT + TC))CC 15 2473 0037 434 RE 0.75 0.451 1.07 (0.90, 1.28)
Caucasians 1624 0.013 63.1 RE 0.10 0919 0.98 (0.71, 1.37)
Asians 8 831 0306 158  FE 0.98 0328 1.09 (0.92, 1.28)
Al TTATC + CC) 15 1623  0.300 137  FE 1.19 0235 1.08 (0.95, 1.22)
Caucasians 541 0493 0.0 FE 0.04 0968 1.00 (0.80, 1.26)
Asians 8 1026 0.174 318 FE 141 0157 1.12 (0.98, 1.30)
A-1438 G°
Allelic analysis
All (A/G) 9 23.69 0.003 662  RE 1.60  0.110 1.16 (0.97, 1.38)
P inconsistency, OR odds ratio, Asians 7 2350 0.001 745  RE 126 0209 1.16 (0.92, 1.45)
Q Cochran’s y*-based Q Caucasians 2 012 0729 0 FE 125 0211 1.15(0.92, 1.44)
statistic tes.t used to assess the Genotypic analysis
heterogeneity, z test used to
determine the significance of the All (AA + AG)/GG 9 1206 0.149 337 FE 2.17  0.030 1.20 (1.02, 1.43)
overall OR Asians 7 1168 0069 487 FE 1.70  0.089 1.19 (0.97, 1.45)
FE fixed effect model, Caucasians 2 031 0577 0 FE 136  0.172  1.24 (0.91, 1.70)
RE random effect model All AAAAG + GG) 9 2312 0003 654 RE 100 0318 1.15 (0.87, 1.52)
: The number of studies Asians 7 2311 0001 740 RE 085 0395 1.16 (0.83, 1.62)
The first allele was the risk Caucasians 2 0 0955 0 FE 053 0595 1.13(0.72, 1.78)

allele

(Table 2). The sensitivity analysis did not change the pat-
tern of results. But in Caucasian, publication bias was
observed in the genotypic analysis when the “C” genoty-
pics were combined (r = —4.37, P = 0.007). The forest
and funnel plots are presented in Figs. 1 and 2.

However, the frequency of the T allele of HTR2A T102C
polymorphism was slightly higher in Asian patients and
controls (54.41 and 52.04 %, respectively) than in Caucasian
patients and controls (44.78 and 42.87 %, respectively).

The A-1438G polymorphism of HTR2A gene

Among all 9 articles on HTR2A A-1438G polymorphism
and MDD [13, 16, 17, 20, 21, 33, 36-38], a total of 1,510
patients and 2,281 controls were included. Significant het-
erogeneity was identified for the allelic and genotypic
analysis of A-1438G (for A vs. G: P = 0.003; for AA vs.
AG + GG: P = 0.003) (Table 2). For the A-1438G allelic
analysis and the genotypic analysis with G allele combined,
the results were non-significant (P = 0.110, P = 0.318,
respectively). However, the genotypic analysis with A
allele combined showed significant association (P = 0.030)
(Table 2). In the further analyses of stratifying studies by
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ethnicity, no significant association was found in Asians and
Caucasians (P > 0.05) (Table 2). There was no publication
bias according to Egger’s test, with P values >0.05 (for A
vs. G: t = 0.88, P = 0.409; for AA + AG vs. GG: t =
1.50, P =0.178; for AA vs. AG + GG: = 0.22,
P = 0.835). The forest plot was presented in Fig. 3.

However, sensitivity analyses indicated that after
excluding the study of Choi et al. [16], no study heteroge-
neity was observed (for A vs. G: P = 0.154; for AA + AG
vs. GG: P = 0.486; for AA vs. AG + GG: P = 0.230). In
addition, the patterns of statistical results from the fixed
effect model were altered (for A vs. G: P = 0.001; for
AA + AG vs. GG: P = 0.005; for AA vs. AG + GG:
P = 0.009).

Discussion

Similar to the previous meta-analysis conducted by Ang-
uelova et al. [18] in 2003, which reported that the HTR2A
T102C polymorphism was not directly associated with
depressive disorders, we found no significant association.
Considering the influence of ethnicity, we also performed a
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T102C (allele)

Study %
D OR (95% Cl) Weight
Arias et al. (2001) 1.20 (0.88. 1.64) 7.04
Brigitta =t al. (2000) 0.95 (0.84, 1.40) 5.24
Kishi =t al. (2009) 0.96 (0.80, 1.15) 11.12
Vadim =t al. (2005) 0.72 (0.48. 1.11) 4.25
Du et al. (2000) 0.68 (0.48. 0.97) e.05
Frisch =t al. (1999) 1.22 (0.97. 1.96) 8.07
Christo et al. (2001) 0.98 (0.71, 1.27) 8.54
Zhang et al. (1997) 1.54 (1.02, 2.21) 5.09
Liu et al. (2002) 1.14 (0.92, 1.40) 10.27
Wang et al. (2002) 0.95 (0.688. 1.28) 572
Cai et al. (2004) 1.22 (0.87. 2.01) 4.81
Li =t al. (2009) D> 1.61 (1.11, 2.24) s.62
Xu et al. (2008) 0.91 (0.71. 1.17) 8.77
Jiang =t al. (1999) 0.96 (0.61, 1.51) 4.26
i et al. (2009) —— 1.11 (0.85. 1.44) s.22
Overall (I-squared = 44.4%, p = 0.022) :> 1.06 (0.95, 1.18) 100.00
NOTE: Weights are from random effects analysis
.4'27 1 2.'34

T102C genotype (TT+TC)/CC
Stucdly %
1D OR (95% CI) Weight
Arias et al. (2001) - 1.29 (0.80, 2.08) 7.55
Brigiitta et al. (2000) 1.25 (0.68, 2.20) 5.65
Kishi et al. (2009) 0.92 (0.69, 1.25) 11.29
Vadim et al. (2005) 0.55 (0.28, 1.09) 4.84
Du et al. (2000) e 0.42 (0.23, 0.74) 6.02
Frisch et al. (1999) 1.57 (0.87, 2.84) 5.86
Christo et al. (2001) 1.12 (0.68, 1.86) 7.16
Zhang et al. (1997) 1.47 (0.76, 2.84) 5.10
Liu et al. (2003) —— 1.12(0.79, 1.53) 10.22
Wang et al. (2002) 1.04 (0.52, 2.08) 4.70
Cai et al. (2004) 2.11 (0.97, 4.60) 2.99
Li et al. (2009) 1.97 (0.95, 4.09) 4.27
Xu et al. (2006) 0.92 (0.62, 1.28) 9.01
Jiang et al. (1999) 0.85 (0.41, 1.73) 4.25
i et al. (2009) 1.14 (0.79, 1.65) 9.79
Overall (I-squared = 42.4%, p = 0.027) :> 1.07 (0.90, 1.28) 100.00
NOTE: Weights are from random effects analysis

.2‘17 1 4‘.6

T102C genotype TT/(TC+CC)
Study %
D OR (85% Cl) Weight
Arias =t al. (2001) 1.28 (0.72. 2.18) 4.97
Brigitta =t al. (2000) 0.80 (0.29. 1.27) 4.02
Kishi et al. (2009) ——— 0.97 (0.72. 1.29) 20.06
Vadim et al. (2005) 0.85 (0.45, 1.60) “4.28
Du =t al. (2000) 0.26 (0.48, 1.62) 4.55
Frisch et al. (1999) 1.42 (0.24, 2.45) 4.76
Christo =t al. (2001) 0.80 (0.45, 1.44) 5.40
Zhang et al. (1997) 1.94 (1.08, 2.57) 2.10
Liu =t al. (2008) 1.27 (0.02, 1.76) 14.00
Wang =t al. (2002) 0.88 (0.51. 1.52) 5.96
Cai et al. (2004) 1.11 (O.59. 2.10) 2.87
Li et al. (2009) 1.74 (1.04. 2.90) 4.24
Xu et al. (2008) 0.85 (0.57, 1.26) 11.50
Jiang et al. (1999) 1.04 (0.52, 2.09) 2.20
i et al. (2009) 1.14 (0.86, 1.97) S5.14
Overall (I-squared = 12.7%, p = 0.200) :> 1.08 (0.95, 1.22) 100.00

Fig. 1 Forest plot for the overall association between HTR2A T102C polymorphism and major depressive disorder
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Fig. 2 Egger’s linear regression test for publication bias analysis of association studies between HTR2A T102C polymorphism and major

depressive disorder

subgroup analysis stratified by ethnicity, Asian and Cau-
casian. The results of subgroup analyses also reported non-
significant. Compared to the meta-analysis published by
Anguelova, our study included another nine new studies
which involved three studies published after 2003 [13, 14,
36] and six papers from Chinese databases [30-35].
Therefore, our study has higher statistical power than the
previous meta-analysis conducted by Anguelova et al. [18].

Furthermore, we examined the relationship between the
A-1438G polymorphism of the HTR2A gene and MDD. The

@ Springer

results indicated that carriers with A allele of A-1438G
were associated with MDD (AA + AG vs. GG:
OR = 1.20, 95 % CI = 1.02-1.43, P = 0.030), and after
excluding the study of Choi et al. [16], we obtained sig-
nificant associations between the A-1438G polymorphism
and MDD with all models (P < 0.01). It was different from
a previous meta-analysis conducted by Jin et al. [39]. who
reported that no significant association between the HTR2A
A-1438G polymorphism and the risk of MDD was
observed. Compared with the data from Jin, our study



Neurol Sci (2014) 35:1857-1866

1863

A-1438G (allele)

Stugy %
= OR (@5% Cl) Wwelght
Kishl et al. (2009) 1.04 (0.86,1.25) 1486
chol et al. (2004) —_—— 0.66 (0.48,0.89) 1189
Tencomnao et al. (2010) 0.96 (0.67,1.39) 1008
Ll et al. (2009) 172 (1.19,2.49) 9.99
Onhnara et al. (1998) 1.46 (0.91,2.33) 792
Bonnler et al. (2002) 1.23 (0.80, 1.88) 8.79
m et al. 2009) 1.13 (0.86.1.47) 1270
Yu et al. (2009) 1.21 (0.94,1.57) 1297
Zhu et al. (2010) 1.55 (1.12,2.15) 1142
Overall (I-squared — 66.2%, p — 0.003) <> 1.16 (0.97.,1.38) 100.00
NOTE: Welghts are from random efrfects analyslis
L) T
.402 2.49
A-1438G genotype (AA+AG)/GG
Study %
[[= OR (35% Cl) Welght
Kishl et al. (2008) —— 1.08 (0.79.1.50) 28.45
chol et al. (2004) 0.66 (0.39.1.11) 13.79
Tencomnao et al. (2010) - 2.98 (0.31,28.95) 0.40
LI et al. (2009) B E——— 2.27 (1.08,4.77) 384
Ohara et al. (1998) 1.47 (0.72,3.02) S.06
Bonnler et al. (2002) 1.4S (0.78,2.68) 682
11l et al. (2008) —_— 1.18 (0.82,1.70) 21.40
Yu et al. (2009) —— 1.12 (0.71.1.78) 1358
Znhu et al. (2010) B E— 1.92 (1.07 , 3.45) 667
Overall (-squared — 33.7%, p = 0.149) <> 1.20 (1.02,1.43) 100.00
T T
.034s 28
A-1438G genotype AA/(AGHGG)
Study %
[} OR (5% Cly Welgnt
Kishl et al. (2009) 1.03 (0.78,1.35) 15.40
chol et al. (2004) < 0.41(0.23,0.71) 1033
Tencomnao et al. (2010) 0.91 (0.59, 1.39) 1269
Ll et al. (2009) —— 1.89 (1.13,3.17) 11.07
Onara et al. (1998) 1.67 (0.81,3.44) 8.06
Bonnler et al. (2002) 1.11 (0.49,2.53) 6.93
et al. (2009) 1.14 (0.66,1.97) 1062
Yu et al. (2009) 1.45 (0.98,2.13) 13.33
Znu et al. (2010) 1.68 (1.03,2.73) 1158
Overall (l-squared = 65.4%, p = 0.003) <:> 1.15 (0.87,1.52) 100.00
NOTE: Welghts are from random effects analysls
T T
231 1 4.32

Fig. 3 Forest plot for the overall association between HTR2A A-1438G polymorphism and major depressive disorder

included one more study of Li et al. [33] and excluded three
studies, of which two studies of Enoch et al. [40] and
Molnar et al. [41] were excluded because they examined the

association of the A-1438G polymorphism with seasonal
affective disorder (SAD); the study of Frisch et al. [29] was
excluded because it examined the association of the T102C
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polymorphism with MDD. Thus our results about the
association between A-1438G polymorphism and MDD
may be more statistically convincing. Although our results
indicated that carriers with A allele tend to suffer from
MDD, the P value obtained (P = 0.030 for AA + AG vs.
GG) was very close to the level of marginal significance.
Therefore, further studies with large sample size or high
statistical power are required to reach a definite conclusion.

With the rapid development of technological advances
in genomics, it is possible to genotype 500,000—1 million
SNPs across the genome in cases and healthy controls now.
This genome-wide association study (GWAS) design has
the advantage that no genes are preselected (as is the case
in candidate gene studies), and robust findings might
identify new pathways involved in MDD. Thus far, eight
GWAS for MDD have been published [42—49]. To identify
robust and replicable associations, the psychiatric genom-
ics consortium (PGC) conducted a meta-analysis of gen-
ome-wide genetic data for MDD, which contained more
than 1.2 million autosomal and X chromosome SNPs, and
the SNPs rs6313(T102C) and rs6311(A-1438G) in HTR 2A
gene were included in [50]. The results showed that no
SNPs achieved genome-wide significance in the MDD
discovery phase, the MDD replication phase or in pre-
planned secondary analyses (by sex, recurrent MDD,
recurrent early-onset MDD, age of onset, pre-pubertal
onset MDD or typical-like MDD from a latent class anal-
yses of the MDD criteria). However, there has been con-
siderable speculation that gene-environment interactions
are particularly salient for MDD. Larger study cohorts
characterized for genetic and environmental risk factors
accumulated prospectively are likely to be needed to dis-
sect more fully the etiology of MDD.

The characteristic of meta-analysis is to combine com-
parable studies to increase the sample size and statistical
power and draw a more reliable result. However, the result
of meta-analysis may be influenced by some factors such as
publication bias, method of sampling, different genetic
backgrounds of subjects, different protocols and quality of
analysis. We obeyed the inclusion criteria strictly to reduce
selection bias. Funnel plot and Egger’s linear regression
test were used to assess publication bias. In addition, our
inclusion of non-English language reports was important in
minimizing a major potential threat to the validity of any
meta-analysis, the related threat of a language bias, and the
impact of different genetic background was lessened by
means of subgroup analysis. Finally, the sensitivity ana-
lysis had been performed to confirm the reliability and
stability of this meta-analysis.

There are several limitations to this meta-analysis.
Firstly, Publication bias is a major problem in performing
meta-analysis and it might occur even though it was not
found in statistical tests. Secondly, observational studies are

@ Springer

susceptible to various biases (e.g., recall bias in case—control
studies) because of their retrospective nature. Thirdly, the
quality of the included studies was heterogeneous. Finally,
the choice of control participants in case—control studies
may distort the results because hospital-based controls may
not be as representative as population-based controls,
although no evidence of the effect of control population was
detected in this meta-analysis.

To conclude, this meta-analysis suggests that the A
allele of A-1438G polymorphism might play a role in
susceptibility to MDD. On the contrary, T102C polymor-
phism does not seem to be capable of modifying MDD risk.
However, we must consider that MDD is a polymorphic
and multifactorial disorder. Larger studies in selected
populations with different environmental backgrounds and/
or other risk gene polymorphism are needed to provide
more reliable evidence for the relationship between HTR2A
gene and MDD.
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