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SUMMARY 
Background: Brain-derived neurotrophic factor (BDNF) polymorphism plays an important role in neural survival and was 

proposed to be related to obsessive-compulsive disorder (OCD). Genetic association studies of the BDNF Val66Met polymorphism 

(rs6265) in OCD have produced inconsistent results. A meta-analysis of studies was conducted to compare the frequency of the 

BDNF Val66Met variant between cases with OCD and age-matched controls.  

Subjects and methods: Electronic databases were searched for eligible articles in English and ten studies on the association of 

the BDNF Val66Met polymorphism with OCD were analysed. 

Results: A total of ten studies involving 2306 cases with OCD and 4968 healthy controls were included. Findings indicated that 

the BDNF Val66Met polymorphism was not associated with OCD. But there was a marginally significant effect of the BDNF 

Val66Met variant on OCD in different ethnicity.  

Conclusion: Findings from this meta-analytic investigation of published literature provide little support for the Val66Met 

variant of BDNF as a predictor of OCD. Future well-powered agnostic genome-wide association studies with more refined 

phenotype are needed to clarify genetic influences on OCD. 
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*  *  *  *  *  

INTRODUCTION

Obsessive-compulsive disorder (OCD) is a chronic 

psychiatric disorder mainly manifested by obsessive 

thoughts and compulsive actions, with a lifetime preva-

lence of approximately 1.1-3.3% (Liu et al. 2015). 

However, this figure is tending to increase with better 

methods of diagnosis and as standards of living im-

prove. There is evidence that OCD is mediated by 

specific neurobiologic dysfunctions with a genetic 

component and even though several systems of neuro-

transmission like the serotoninergic, dopaminergic and 

catecholaminergic systems have been analyzed through 

association studies; however, the findings remain 

inconsistent. 

A single nucleotide polymorphism (rs6265), the 

substitution of valine/methionine at the 66 codon in the 

5 pro-region of the human BDNF protein (Val66Met), 

has been found to obstruct the processing of the pro-

BDNF polypeptide and thereby decrease the release of 

BDNF (Wang et al. 2015b). Many studies have shown 

that the BDNF valine-to-methonine substitution at 

codon 66 produces functional differences (Gattere et 

al. 2018, Notaras et al. 2015, Taj et al. 2018, Wang et 

al. 2015a, Zai et al. 2015). The Met allele is associated 

with decreased activity of the BDNF system (Ryba-

kowski 2008). Mice with the BDNFMet/Met genotype 

showed almost a 30% reduction in regulated release of 

BDNF. BDNFMet/Met mice also exhibit increased an-

xiety related behaviors (Chen et al. 2006) and reduced 

extinction of fear learning compared with BDNFVal/ 

Val mice (Soliman et al. 2010). 

Association studies examining the role of the 

BDNF Val66Met polymorphism and OCD have been 

inconsistent, potentially due to low power in individual 

studies, etiological heterogeneity, or because of ran-

dom error in the absence of a true effect (Lau & Eley 

2010). In this study, we carefully reviewed and selec-

ted qualified studies, using a meta-analysis to investi-

gate the role of the BDNF Val66Met polymorphism in 

patients with OCD.  

SUBJECTS AND METHODS 

Search Strategy 

All published studies examining the association of 

the BDNF Val66Met polymorphism with OCD were 

carefully selected by two independent authors. Data 

were collected from the electronic databases PubMed, 

Cochrane, Springer Link and ScienceDirect. These 

databases were searched from the first date available 

up to November 30, 2018. The keywords “BDNF”, 

“brain-derived neurotrophic factor,” “Val66Met,” 

“rs6265,” “G196A,” “196G/A,” “OCD,” “obsessive 

compulsive disorder” “obsessive compulsive symptoms,” 
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were used for searching. Meanwhile, references cited 

in all identified articles, and references cited in 

relevant review articles, were also examined. We only 

included data from full-length papers, not abstracts 

from conference proceedings or letters. 

Inclusion Criteria 

All case-control studies reporting genotype frequen-

cies of the Val66Met polymorphisms in OCD and in 

psychiatrically healthy controls were eligible for 

inclusion in this meta-analysis. The diagnosis of OCD 

was based on either the Diagnostic and Statistical 

Manual of Mental Disorders (DSM) or International 

Classification of Diseases (ICD), including DSM-III, 

DSM-III-R, DSM-IV, DSM-IV-R, and ICD-10. We 

included studies involving samples with any ethnic 

background. Case-only studies, family-based designs, 

and population-based studies of healthy subjects were 

not included.  

Data Extraction 

Two authors independently extracted data to avoid 

potential mistakes. Discrepancies were resolved by 

discussions within the research team. From each study, 

we extracted the first author’s name, year of 

publication, ethnicity of samples, diagnostic criteria of 

OCD, number of cases and controls, and the available 

genotype information of the BDNF Val66Met 

polymorphism. 

Meta-Analysis Methods 

We examined the relationship between the fre-

quency of the Met allele and diagnosis of OCD. The 

odds ratio (OR) and its 95% confidence interval (95% 

CI) were estimated for each study. We performed a 

chi-squared-based Q-statistic test to assess between-

study heterogeneity (Lau et al. 1997). In this analysis, 

P<0.1 indicates the presence of significant hetero-

geneity. The inconsistency index I2 was also calculated 

to evaluate heterogeneity. Depending on the results of 

the heterogeneity tests among individual studies, we 

used a fixed-effects model (if P>0.1) (Mantel & 

Haenszel 1959) or a random-effects model (if P<0.1) 

(DerSimonian & Laird 1986) to summarize the pooled 

OR. We used a Z-test with a significance threshold of 

P <0.05 to evaluate the OR. 

Evaluation of Publication Bias 

Publication bias, that is, the preferential publication 

of a study with positive findings, was evaluated with a 

funnel plot such that asymmetry of the funnel plot 

suggests bias. All analyses were performed using the 

software Stata (version 14.0, Stata Corp LP, College 

Station, TX). 

RESULTS 

Description of Studies Identified  

in Meta-Analysis 

We identified 45 potentially relevant research papers 

using our search strategies, but 35 did not meet the inclu-

sion criteria (Figure 1) after reviewing the abstracts or 

full text. Finally, Ten case-control studies (da Rocha 

2010, Hemmings et al. 2008, Katerberg et al. 2009, Liu 

et al. 2015, Marquez et al. 2013, Taj et al. 2018, Tukel 

et al. 2012, Umehara et al. 2016, Wang et al. 2015b, 

Wendland et al. 2007) with a total of 2306 OCD 

patients and 4968 psychiatrically healthy controls were 

included in the meta-analysis. As one study (Katerberg 

et al. 2009) contained separate data of two different 

groups of subjects, we treated them independently, 

therefore we obtained eleven eligible samples. The 

quality of the included studies was adequate, with a 

range from four to nine stars and a mean value of 

7.4±1.4 stars (Table 1). The flow diagram of the study 

selection is depicted in Figure 1. The detailed charac-

teristics of the studies included are presented in table 2. 

Figure 1. The flow diagram of the study selection 

Effect of BDNF Val66Met on OCD 

All data were pooled together (ten studies with a total 

of 2306 OCD patients and 4968 psychiatrically healthy 

controls), significant differences in heterogeneity were 

observed in the allelic model (I2=77.6%, p<0.001), the 

additive model (I2=62.4%, p=0.003), the dominant model 

(I2=71.2%, p<0.001) and the recessive model (I2=56.2%,

p=0.011). Therefore, the random effects model was 

chosen to calculate the pooled OR and 95% CI. Results  
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Table 1. Quality ratings for studies included on the basis of Newcastle-Ottawa quality assessment scale 
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Figure 2. Forest plot for Met versus Val (allelic model) in total or subgroup 
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Figure 3. Funnel plot of Met versus Val (allelic model) in total. OR, odds ratio 

indicated no significant association between BDNF 

Val66Met polymorphism and OCD in all four models 

above (p>0.05 for each comparison, table 3). The bet-

ween-study heterogeneity in the pooled results was 

obvious and previous studies have found significant 

ethnic difference of the BDNF Val66Met polymor-

phism frequencies, thus we performed subgroup ana-

lyses by ethnicity. Results indicate a significant effect 

for the Met allele on the risk of OCD in Caucasian 

(OR 1.157, CI 1.008-1.328, p=0.039), and a significant 

effect for the Val allele on the risk of OCD in Asian 

(OR 0.903, CI 0.724-1.125, p=0.045). Forest plots 

depicting effect sizes and their CIs for the included 

studies can be seen in Figure 2. 

Publication Bias 

A funnel plot was performed to assess the potential 

publication bias. The shape of the funnel plot was not so 

asymmetrical when comparing the Met allele with the 

Val allele (Figure 3), which indicated that a potential 

publication bias may be existed. We further evaluated it 

by Egger’s test, whereas it showed no publication bias 

(coefficient=2.21; 95% CI: -3.27-7.69; p=0.386>0.05). 

DISCUSSION 

Previous studies have indicated that the Val66Met 

polymorphism of BDNF gene might play an important 

role in the pathophysiology of several psychotic dis-

orders (Gattere et al. 2018, Kirli et al. 2018, Ryba-

kowski 2008). The association between Val66Met and 

OCD susceptibility has been widely studied, although 

inconsistent results were obtained. Several studies per-

formed the comprehensive meta-analysis of the genetic 

association studies of OCD susceptibility, and found 

there were no significant association between Val66Met 

and OCD (Taylor 2013; Wang et al. 2015a; Zai et al. 

2015). In the present meta-analysis, we retrieved a total 

of 2306 OCD patients and 4968 psychiatrically healthy 

controls through a structured literature search and 

performed the analysis for four genetic models, but also 

failed to find an association between BDNF Val66Met 

polymorphism and OCD in any comparison. This result 

is consistent with previous findings.  

Some studies have found significant ethnic differen-

ces of the BDNF Val66Met polymorphism frequencies 

(Shimizu et al. 2004). In order to clarify whether OCD 

susceptibility is correlated with the ethnic differences of 

the Val66Met polymorphism, we performed subgroup 

analyses by ethnicity. Results indicate a significant 

effect for the Met allele on the risk of OCD in Cauca-

sian (OR 1.157, CI 1.008-1.328, p=0.039), and a signifi-

cant effect for the Val allele on the risk of OCD in 

Asian (OR 0.903, CI 0.724-1.125, p=0.045). The pre-

sent updated meta-analysis was inconsistent with 

previous study (Wang et al. 2015a).  

Genetic association studies have shown that the 

Val66Met polymorphism may be a risk factor for the 

development of neuropsychiatric disorders (Hong et al., 

2011), and that there is evidence that the polymorphism 

modulates aspects of neurocognitive function in other-

wise healthy adults (Dincheva et al. 2012). Since 2003, 

the year in which the Val66Met polymorphism was first 

described as a functional variant (Egan et al. 2003), the 

number of studies evaluating the effects of this evolutio-

narily recent genetic aberration has progressively increa-

sed, especially in psychiatric disorders. The evidence 

suggesting that the 66Met allele is associated with risk of 
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developing schizophrenia is relatively weak (Zakharyan 

et al. 2011), with most studies reporting no evidence that 

the Val66Met polymorphism is significantly overrepre-

sented among schizophrenia patients relative to controls. 

But there have been several positive reports that the 

66Met allele may be related to age of onset of schizo-

phrenia (Zakharyan et al. 2011, Numata et al. 2006, Chao 

et al. 2008, Decoster et al. 2011). Therapeutic efficacy 

also appears to be gated by the Val66Met polymorphism 

(Zai et al. 2012, Hong et al. 2003). The Val66Met poly-

morphism has also been linked to the presence of 

depressive symptoms in schizophrenia (Schumacher et al. 

2005). In summary, the collective Val66Met polymor-

phism literature suggests a complex and multifaceted role 

of BDNF function in psychiatric disorder susceptibility. 

Whether BDNF is a viable therapeutic target for the 

treatment of psychiatric disorders remains a contentious 

topic, yet continued study of the Val66Met polymor-

phism holds value by providing insight into the effects of 

altered activity-dependent BDNF signaling on brain 

structure, function and disorder. 

There are some limitations in the present meta-ana-

lysis. First, the number of available case - control studies 

on BDNF Val66Met polymorphism and OCD is rela-

tively small. Besides, there may be genetic difference bet-

ween early-onset and late-onset OCD (Katerberg et al. 

2009), but we did not perform a stratified analysis based 

upon the onset age owing to the unavailability of the 

necessary data. Moreover, despite that we strived to strict 

the inclusion and exclusion criteria when retrieving eli-

gible studies, a potential publication bias could still exist 

owing to a relative small number of studies included; and 

it may threaten the validity of conclusions. Given these 

reasons, the interpretation of the results should be 

cautious, although the overall quality of the included 

studies was adequate. OCD and the search for candidate 

genes have been the topic of numerous studies. Findings 

have been inconsistent, which may be due to varying 

samples and methodology. It is important to note that a 

heterogeneous disorder such as OCD cannot fully be 

explained by a simple one-gene cause and effect model. 

This lends support to not only a polygenic model but also 

to the possible role of environment-gene interactions.  

CONCLUSION 

In conclusion, this study indicates that the allele Met 

is the risk of OCD in Caucasian, but is a protector of 

OCD in Asian. The exact biological mechanism of this 

funding needs further study. 
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