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Purpose: The relationship was investigated between brain-derived neurotrophic factor (BDNF)

concentrations, a BDNF polymorphism (196G>A), and the response to selective serotonin

reuptake inhibitors (SSRIs) among Chinese patients with major depressive disorder (MDD).

Patients and methods: A total of 125 patients and 91 healthy controls were enrolled. The

disease progression and treatment responses were evaluated using the Hamilton depression

rating scale (HAMD24), the Hamilton anxiety scale, the Beck depression index, and BDNF

concentrations at the baseline, 4, 8, and 12 weeks after treatment. Responders were defined

as patients with at least a 50% decrease in the HAMD24.

Results: The BDNF concentrations were significantly lower in MDD (947±297 vs 1187

±236 pg/mL, p=0.019), in MDD with attempted suicide than those without (779±231 vs 993

±298, p=0.024) at the baseline. The BDNF concentrations remarkably increased in response

to SSRI treatment. Significant correlations were noted between the BDNF concentrations and

suicide ideation or attempted suicide (p<0.01), but not with HAMD24 or depression. BDNF

196G>A correlated with neither suicide ideation nor treatment responses.

Conclusion: BDNF concentrations were significantly lower in patients with attempted

suicide/ideation. BDNF concentrations could serve as a response marker for antidepressant

treatment in MDD.

Keywords: brain-derived neurotrophic factor, depression, polymorphism, attempted suicide,

SSRI

Introduction
Suicide is the fifth leading cause of death in China.1 Approximately two-thirds of

patients with depressive disorder have suicide ideation or attempt and up to 15%

result in death. Suicide has increasingly become not only a significant issue of

public health, but also a social and economic burden in China.2 The recent Global

Burden of Disease Study 2010 has indicated that self-harm including suicide

remains as one of the major disease burdens in China despite rapid health transition

including remarkable declines in fertility and child mortality and increases in life

expectancy during 1990–2010.3

Although the underlying mechanisms in the pathogenesis and treatment of major

depressive disorder (MDD) for suicide prevention are not fully understood, there is

considerable evidence suggesting that brain-derived neurotrophic factor (BDNF) and
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its receptor neurotrophic tyrosine kinase receptor type 2

might play an important role in mental disorders, particularly

in depression, suicidal behavior, and antidepressant treat-

ment-emergent suicidal ideation.4–6 BDNF is physiologically

involved in neuronal survival, differentiation, and outgrowth

during development and in adulthood.7,8 It serves as a med-

iator for the neuroplasticity of serotonergic and dopaminergic

neurons, which have been implicated in suicidal behavior.9

Significantly lower BDNF concentrations have been reported

in patients with depression, bipolar disorder, anxiety disor-

ders, and schizophrenia that have a high suicide risk.10,11

The relationship between BDNF concentrations and

antidepressant treatment has been investigated among

patients with depression. Significant increases in BDNF

concentrations were reported among depressed patients

receiving antidepressant treatment,12,13 suggesting BDNF

as a surrogate marker for treatment responses. Since

BDNF is involved in neuronal plasticity, these results

also parallel the neuroplastic improvement implied as an

underlying mechanism of antidepressant treatment. Thus,

BDNF might provide a protection against stress-induced

neuronal impairment and modulation of BDNF levels

would, therefore, be an important approach to be consid-

ered for therapeutic management of depression.10

The BDNF gene might be associated with the response

to antidepressant treatment, particularly selective serotonin

reuptake inhibitors (SSRIs), since BDNF plays a signifi-

cant role in the development of the serotonergic system.

The BDNF is located on the short arm of chromosome

11p14, and consists of 11 exons; encodes a precursor

peptide that is cleaved to form the mature protein

BDNF.14 One of the most investigated genetic variations

within the BDNF is a 196G>A (rs6265) substitution,

which results in a valine to methionine substitution at

amino acid 66 (Val66Met) in the 5ʹproregion of the

protein.15,16 Conflicting results have been reported regard-

ing the association of this variation with antidepressant

treatment.17–19 The objective of this study was to deter-

mine the relationship between the Val66Met polymorph-

ism in the BNDF gene and the response to antidepressant

treatment among patients with suicide attempts or ideation.

Patients and methods
Patients
The study protocol was approved by the institutional review

board of the Chongqing Medical University. Written

informed consent was obtained from all participants. A

total of 125 Han Chinese patients with depression were

recruited from consecutive admissions to the Mental

Health Center of Chongqing Medical University Hospital

from September 2010 to November 2011. The inclusion

criteria included: (1) age 18 or above, (2) meeting DSM-

IV and Chinese Classification and Diagnostic Criteria of

Mental Disorder 3 (CCMD-3) criteria for depression, (3)

not taking antidepressant medication within at least two

weeks prior to the study, (4) having a 24-item Hamilton

Rating Scale for Depression (HAMD-24) score greater than

20, and a Beck Self-Rating Depression Index (BDI) score

greater than 5. Exclusion criteria included substance use

disorders, pregnancy, menstruation, and physical and mental

disorders that require immediate treatment. Healthy volun-

teers in the Control group (n=91) were recruited from

Chongqing Medical University Hospital and the medical

school with matched age and gender, HAMD-24 below 8

and no substance abuse history or mental disorders. All

experiments on human subjects were conducted in accor-

dance with the Declaration of Helsinki.

Clinical assessments
Demographics, family depression histories, and previous

antidepressant treatment courses, including the dose and

treatment duration, and suicide attempts were obtained

from medical records. The patients were treated with daily

SSRI, eg, fluoxetine or paroxetine, or SSRI with low dose

atypical antipsychotics, eg, olanzapine daily, for 12 weeks.

The clinical assessments were conducted by two experi-

enced psychiatrists using the HAMD-24 and BDI before

and at 4, 8, and 12 weeks after the antidepressant treatment.

The higher the HAMD-24 or the BDI scores were, the more

severe depressive symptoms were reported from patients.

The medication adherence was assessed by self-report and

pill counting by pharmacists. A regular weekly phone

reminder was used to assure adherence. Treatment respon-

ders were defined as patients with an at least 50% decrease

in the HAMD-24 at week 12, whereas the rest of patients

were considered to be non-responders.20,21

Plasma BDNF measurement
Samples of 4 mL of blood were collected at the baseline and

during follow-up visits at 4, 8, and 12 weeks. The blood

samples were then centrifuged to obtain plasma for BDNF

measurement and blood cells for genomic DNA extraction.

Plasma concentrations of BDNF were measured using the

Human BDNF Immunoassay Quantikine® ELISA Kit

(R&D Systems GmbH, Wiesbaden-Nordenstadt, Germany).
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ELISA assays were performed according to the manufac-

turer’s instructions. Briefly, the plates were pre-coated with

the mouse monoclonal antibody against BDNF. Fifty micro-

liters of standards and samples was added in duplicate, and

incubated for 2 hrs. After an addition of BDNF Conjugate

and a 1 hr incubation period, wells were washed extensively

with washing buffer. Two hundred microliters of the

Substrate Solution was added followed by 30 mins incuba-

tion. Reaction was stopped by adding 50 µL of Stop Solution

and absorbance was determined within 30 mins at 450 nm

using an ELISA plate reader. The minimum detectable dose

of BDNF as reported by the manufacturer was 20 pg/mL.

Genotyping
Genomic DNA was isolated from the blood cells using

standard procedures. BDNF 196G>A polymorphism

(rs6265) was genotyped by the PCR-RFLP method.22 PCR

amplification was performed with primers (forward 5ʹ-AAA

CAT CCG AGG ACA AGG TG-3ʹ and reverse 5ʹ-AGA

AGA GGA GGC TCC AAA GG-3ʹ, GenScript, Nanjing,

China), 2 X Es Taq Master Mix (CoWin Bioscience Co.,

Ltd., Beijing, China), and 50–100 ng genomic DNA in a final

volume of 50 µl. After activation of DNA polymerase for 2

mins at 94°C, the reaction mixture was subjected to 35 cycles

of 94°C for 30 sec, 60°C for 30 sec, 72°C for 30 sec,

followed by a final extension at 72°C for 2 mins. The

amplification product was digested with Pml I (Fermentas

China, Shenzhen, China) at 37°C for 5 mins, according to the

manufacturer’s instructions. The resulting DNA fragments

were separated on a 3% agarose gel. While the GG and

AA genotype showed a band at 125 and 249 bp, respectively,

the AG genotype showed two bands at 125 and 249 bp.

Statistics
All statistical analyses were conducted using SPSS 17.0

(SPSS, Inc., Chicago, IL). The clinical characteristics

between patients and control groups were compared by

the Student’s t-test or the nonparametric Mann–Whitney

U-test. The differences in BDNF concentrations among

different patient and control groups were evaluated using

one-way ANOVA. Correction for multiple testing was

performed by calculation of adjusted p-values. The

Hardy–Weinberg equilibrium test and incidence analyses

were performed using a modified Chi-square test. The

Spearman’s correlation coefficient was used to assess the

relationship between the genotype or allele type and dif-

ferent phenotypes. The statistical significance was set at p-

values less than 0.05.

Results
Characteristics of the subjects
The demographic and clinical characteristics of the

depressed patients and the control group are summarized

in Table 1. There were no significant differences in age,

sex, education, or family history between two groups.

The average plasma BDNF concentration of depressed

patients was significantly lower than that of normal con-

trols (947 vs 1187 pg/mL, p=0.019). No significant dif-

ference in BDNF concentrations was noted between the

male and female patients. A detailed comparison of base-

line BDNF concentrations is summarized in Table 2.

Significantly lower BDNF concentrations were observed

in patients with previous suicide attempts (p=0.024). Low

BDNF levels were also noted in patients with suicide

ideation, suicide family history, and recurrent depression

without statistical significance, except late-onset depres-

sion (p=0.046).

Clinical assessment including HAMD and BDI is

summarized in Table 3. There were no significant differ-

ences in HAMD or BDI between genders, groups with/

without family history, early- and late-onset depression,

and newly diagnosed and recurrent depression. A trend of

higher HAMD was observed in patients with previous

suicide attempts without reaching statistical significance

(p=0.076). Significantly higher HAMD and BDI were

noted in patients with suicide ideation (p<0.01).

Table 1 Demographic and clinical characteristics of depressed patients and normal controls

Depressed patients (n=125) Normal controls (n=91) p

Age – year, mean ± SD 42.9±16.1 41.2±15.5 0.432

Sex (male/female) 49/76 36/55 0.826

Educationa 9/42/30/44 7/29/22/33 0.988

Family history (no/yes) 89/36 73/18 0.550

Baseline BDNF level - pg/mL, mean ± SD 947±297 1187±236 0.019

Note: aEducation: primary school/middle school/high school/college.

Dovepress Ai et al

Pharmacogenomics and Personalized Medicine 2019:12 submit your manuscript | www.dovepress.com

DovePress
99

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Responses to antidepressant treatment
Therapeutic responses to antidepressant treatment, primarily

including paroxetine and fluoxetine, were measured by the

relative intra-individual changes of HAMD/BDI and BDNF

concentrations over the 12-week study period. Sixty-one of

the 125 depressed patients (49%) had complete BDNF

concentration profiles that were included in the final analy-

sis. HAMD/BDI depression ratings significantly improved

with antidepressant treatment after 4-week treatment, and a

continuous improvement was noted during the 12-week

study period (Table 4). Significantly lower BDNF

concentrations were observed among patients with depres-

sive disorders in comparison to those from healthy controls

(784±165 vs 1187±236 pg/mL, p<0.01) at the baseline,

which increased to 1040±256, 1103±301, and 1257±254

pg/mL by the end of 4-, 8- and 12-week antidepressant

treatment, respectively.

Correlation analyses revealed a significant association

between the baseline BDNF concentrations with BDI ratings

(r = −0.196, p=0.029), suicide ideation (r = −0.250, p=0.005),
and previous suicide attempts (r = −0.298, p<0.0001), but not
with gender, age, family history, early onset, recurrence, or

HAMD ratings. However, this association became insignif-

icant 4 weeks after antidepressant treatment and remained

insignificant by the end of the 12-week study period.

BDNF Val66met polymorphism,

depression, and suicide attempts
The genotypes and allele distributions for theBDNFVal66Met

polymorphism for the depressed patients and controls are pre-

sented in Table 5. The genotype distributions for these two

groups were in the Hardy–Weinberg equilibrium (χ2 = 0.393,

p=0.531; χ2 = 2.528, p=0.112, for depressed patients and con-

trols, respectively). Neither genotype (p=0.194) nor allelic

frequencies (p=0.121) were statistically different between the

two groups. No relationship was observed between BDNF

genotypes and quantitative measures of depression, including

early onset (<30 years) and recurrence, gender, family history,

or previous suicide attempts (Table 6).

Table 2 Comparison of BDNF concentrations at the baseline

(pg/mL, mean ± SD)

N BDNF p

Family history Yes 36 925±294 0.553

No 89 1,002±306

Suicide attempts Yes 27 779±231 0.024

No 98 993±298

Suicide ideation Yes 84 895±291 0.925

No 41 1,053±284

Early onset <30 years Yes 39 969±333 0.046

No 86 932±275

Newly diagnosed Yes 68 989±302 0.310

No 57 896±285

Abbreviation: BDNF, brain-derived neurotrophic factor.

Table 3 Comparison of HAMD and BDI scales at the baseline (mean ± SD)

HAMD p BDI p

Gender Male 25.2±4.7 0.724 17.2±6.1 0.527

Female 25.6±5.0 16.6±7.0

Family history Yes 26.9±3.5 0.382 17.5±6.7 0.687

No 24.1±5.2 14.5±6.3

Suicide attempts Yes 29.3±5.0 0.076 22.4±6.4 0.426

No 24.4±4.2 15.3±5.9

Suicide ideation Yes 26.2±5.3 0.001 18.4±7.0 <0.0001

No 23.9±3.3 13.5±4.5

Early onset <30 years Yes 26.1±5.0 0.327 19.1±6.4 0.944

No 25.2±4.8 15.8±6.6

Newly diagnosed Yes 25.2±5.0 0.689 17.3±6.8 0.880

No 25.8±4.7 16.3±6.6

Abbreviations: HAMD, Hamilton Rating Scale for Depression; BDI, Beck Self-Rating Depression Index.
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Interaction between BDNF Val66met

polymorphism, BDNF plasma

concentrations and treatment responses
BDNF plasma concentrations at baseline by genotypes

are presented in Figure 1. There were no significant

differences in BDNF concentrations among the three

genotype groups (p=0.462, p=0.764 for patients and con-

trols, respectively). BDNF concentrations from 61

patients in response to antidepressant treatment over the

12-week study period are summarized in Table 7 by

Table 4 Responses to antidepressant treatment (mean ± SD)

Baseline Post-antidepressant treatment (weeks)

4 8 12

HAMD 24.9±4.3 16.8±5.0* 11.3±3.5* 7.3±2.3*

BDI 16.8±6.2 12.9±6.9* 8.4±3.8* 5.3±3.0*

BDNF (pg/mL) 784±165 1040±256* 1103±301* 1257±254*

Note: *P<0.01, compared to the baseline ratings.

Abbreviations: HAMD, Hamilton Rating Scale for Depression; BDI, Beck Self-Rating Depression Index; BDNF, brain-derived neurotrophic factor.

Table 5 BDNF genotype distributions and allele frequency in 125 depressed patients and 91 control subjects

Genotypes – n (%) Allele frequencies (%)

n Val/Val Val/Met Met/Met p Val Met p

Patients 125 30 (24.0) 66 (52.8) 29 (23.2) 0.194 50.4 49.6 0.121

Controls 91 13 (28.6) 52 (57.1) 26 (14.3) 42.9 57.1

Table 6 Demographic data and clinical characteristics of the BDNF genotype groups within the depressed patients

n Genotypes p

Val/Val Val/Met Met/Met

Gender (M/F) 49/76 11/19 28/38 10/19 0.726

Family history (Y/N) 36/89 8/22 20/46 8/21 0.923

Early onset (Y/N) 39/86 9/21 21/45 9/20 0.941

Recurrence (Y/N) 57/68 16/14 29/37 12/17 0.605

Previous suicide attempts (Y/N) 27/98 7/23 15/55 5/24 0.807
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Figure 1 BDNF concentration in plasma by BDNF Val66Met genotypes. Analyses of variance indicates no significant differences between groups.
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genotypes. BDNF concentrations significantly increased

from baseline (~770 pg/mL) to ~1235 pg/mL at Week 12

(p<0.001). This increase was statistically significant

within each genotype group. Genotype-associated

increases, between Val/Val, Val/Met, and Met/Met, in

plasma BDNF concentrations did not significantly differ

(Table 7).

The correlation between BDNF genotypes, antidepres-

sant response at week 12, and treatment options was

examined in the patient subgroups: 43 patients were

responders, and 18 patients were non-responders; 24

were on SSRI, and 37 were on SSRI plus a low dose of

atypical antipsychotic drugs (SSRI+AA). The genotype

and allele, distributions are summarized in Table 8. No

significant differences were noted between responders and

non-responders, or between SSRI and SSRI+AA groups.

Discussion
MDDs have a large social and economic impact that is

associated with suicide, increased morbidity and mortality.

There are several lines of evidence suggesting a potential

role of BDNF in the pathogenesis and treatment of a variety

of mental illnesses, such as MDD,23,24 schizophrenia,25, and

bipolar disorder.26,27 Our previous studies in Chinese

patients with anxiety/depression and schizophrenia

demonstrated significantly lower BDNF concentrations

among these patients than those in the control.28,29 The

overall objective of these studies, including the present

one, was to evaluate BDNF as a predictive biomarker for

diagnosis and treatment of depression and schizophrenia

with a particular reference to suicide. The main findings

of this study were observed significant associations between

plasma BDNF concentrations, early onset depression, sui-

cide attempts and ideation, and responses to antidepressant

treatment. There was an observed lack of associations

between the Val66Met (rs6265) polymorphism and the anti-

depressant responses, or between BDNF concentrations and

suicide at 12 weeks after antidepressant treatment.

Plasma BDNF concentrations and

depression
Significantly lower plasma BDNF concentrations were

observed among depressed patients in comparison to

those of the control, which was consistent with the results

from previous studies.11,30–32 In the subgroup with a his-

tory of suicide attempts, the plasma BDNF levels were

significantly lower than those without suicidal behavior;

depression and suicidal ideation were associated with

plasma BDNF levels. These findings were consistent

with previous observations indicating low BDNF concen-

trations among Korean patients with severe depression and

suicidal ideation.33,34 To our knowledge, the present study

represented the first report on the relationship between

BDNF levels and suicide among Chinese patients. Our

results also suggested that commonly used clinical assess-

ments, including HAMD and BDI, might not be sufficient

to identify suicidal behavior because no association was

observed between the average scores of HAMD/BDI and

suicide, which was consistent to the previous observations

indicating lack of clinical utility of these scales in predict-

ing suicide.35 A combination of clinical assessments of

Table 7 Plasma BDNF concentrations in response to antidepres-

sant treatment by the BDNF genotype groups (pg/mL, mean±SD)

Time (week) Genotypes p

Val/Val Val/Met Met/Met

0 (baseline) 762±162 802±156 772±183 0.666

4 858±210 1002±196 941±226 0.190

8 1020±259 1161±199 1088±209 0.178

12 1224±127 1292±229 1235±170 0.514

Abbreviation: BDNF, brain-derived neurotrophic factor.

Table 8 Correlation of genotypes and alleles of the BDNF Val66Met polymorphism, antidepressant responses at week 12 and

treatment options

Genotypes – n (%) Allele frequencies (%)

n Val/Val Val/Met Met/Met p Val Met p

Responders 43 8 (18.6) 18 (41.9) 17 (39.5) 0.426 34 (39.5) 52 (60.5) 0.286

Non-responders 18 4 (22.2) 10 (55.6) 4 (22.2) 18 (50.0) 18 (50.0)

SSRI 24 3 (12.5) 10 (41.7) 11 (45.8) 0.261 16 (33.3) 32 (66.7) 0.095

SSRI+AA 37 9 (24.3) 18 (48.7) 10 (27.0) 36 (48.6) 38 (51.4)

Abbreviations: BDNF, brain-derived neurotrophic factor; SSRI, selective serotonin reuptake inhibitor.
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depression and the plasma BDNF concentrations might

provide a better approach for prediction and prevention

of suicide in patients with depressive disorders.

The lack of significant association between plasma

BDNF concentrations with gender, age, family history,

HAMD, disease duration, recurrence or early onset

observed in the present study was consistent to the pre-

vious observations among Chinese patients.36,37 The

BDNF concentrations were significantly correlated with

self-reported depressive symptoms as indicated by BDI,

which was consistent to the previous results reported in the

elderly patients with depression.38 In the present study,

low BDNF concentrations were noted among patients

with recurrence in comparison to that with the single

episode, but the difference was not significant. This was

inconsistent with previous results showing low BDNF

levels were related to both recurrence and severity of

depression,39,40 which might largely due to the relatively

small sample size and different study populations. In fact,

a large inter-patient variation of BDNF levels has been

recently reported,41 suggesting a potential barrier for

applying BDNF levels as a surrogate marker.

A significant and sequential increase in plasma BDNF

concentrations from the baseline was noted in the present

study at 12 weeks after antidepressant treatment initiation.

This finding was consistent with the previous reports indi-

cating increased BDNF levels from the baseline compared

to the control after one-month antidepressant treatment, as

well as remarkable improvement in depression at 48 weeks

of treatment.42 However, no correlation between BDNF

concentrations at week 4 and 8, antidepressant effects or

prognosis was observed in our study, suggesting extended

follow-up for a longer time period might help define the

relationship of biomarkers, eg, BNDF concentrations, and

antidepressant responses. Unlike the previous finding by

Reiji et al, that demonstrated a significant increase of

BDNF concentrations after addition of atypical antipsycho-

tics at low doses into the SSRIs or mood stabilizers-based

regimens among patients with refractory depression,20 mini-

mal impact of antipsychotics was observed in the present

study likely due to the differences in disease severity and

treatment regimens. It is largely unclear if the refractory

depression and general depressive disorders share the same

pathogenesis, or the similar mechanism in response to anti-

depressant treatment. A slow elevation of BDNF concentra-

tions was observed between 4 and 8 weeks after treatment

initiation followed a rapid increase phase till 12 weeks,

suggesting BDNF as a delayed response marker, which is

consistent to a previous report indicating a slow increase

phase at week 6.40 Unlike HAMD or BDI where no differ-

ences were noted between treatment and control groups by

the end of week 12, the plasma BDNF concentrations in the

treatment group were significantly higher than those in the

control, reinforcing its potential as a treatment response

marker. However, it remained unclear if treatment modifi-

cations, such as dosage adjustment, or termination should

be based on changes of BDNF due to the short study period

of 12 weeks that warrants a long-term multiple center

clinical trial.

BDNF 196G>A polymorphism and

treatment responses
No significant difference was noted between the treatment

and control groups in frequencies of BDNF 196G>A poly-

morphism in the present study, confirming previous results

among subjects in China and Taiwan.23,36,37 Racial differ-

ences have been demonstrated that Asians have a low G

allele frequency between 50% and 59%, in comparison to

that of Caucasians, between 77% and 83%. However,

since depression is a disease involving multiple genes

and environmental factors, it is likely such a difference

might not be directly translated into variations in treatment

response. A recent study with a similar design43 has iden-

tified gender instead of BDNF genotypes as the contribut-

ing factor, suggesting an important role of phenotypic

heterogeneity. The possible phenotypic heterogeneity was

also suggested by the exclusionary finding that no associa-

tion was identified between BDNF 196G>A, family his-

tory, early- or late-onset depression, attempted suicide,

HAMD or BDI scores.

In addition, BDNF 196G>A appeared to have a limited

impact on responses to an antidepressant alone or antide-

pressant with a small dose of antipsychotics. The results

from the pharmacogenetics studies on BDNF 196G>A

were rather inconclusive. Although significantly better

responses to paroxetine were reported among Chinese

with MDD and BDNF 196A allele, no association was

identified between this polymorphism and serum BDNF

concentrations or response to SSRIs in depressed Japanese

patients.21,44 A comparative study demonstrated a signifi-

cant association of BDNF Val66Met genotype with

responses to venlafaxine, but not to fluoxetine, suggesting

differential impact of BDNF polymorphisms on responses

to antidepressants.45 The future study would be expanded

to investigate the relationship between BDNF and other
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antidepressants with different pharmacological

mechanisms.

Limitations
There were several limitations to the present study. The

sample size was relatively small and stratification into the

subgroups with decreased observed concentration assess-

ment further hampered the analysis. However, considering

the difficulties in enrollment and follow-up of patients

with MDD, the sample size was comparable to most

recently published reports.21,23,44 The patient population

was limited among Chinese primarily from Southwest

China that a comprehensive inclusion of Chinese from

different regions with different racial, educational and

disease background would be optimal for generalization

of the findings from the study. A longer follow-up, 1–2

years, with multiple BDNF concentration measurements

would be an ideal methodologic approach to evaluate

BDNF as a biomarker for depression treatment and prog-

nosis. Lastly, early identification of suicide ideation and

suicide prevention might benefit more from a clear under-

standing of the relationship between BDNF and attempted

suicide in patients with MDD, especially those with suici-

dal ideation during a long-term follow-up study.

Conclusion
The utilization of BDNF concentrations as a biomarker for

suicide and suicide ideation was supported by the observa-

tion of significantly lower BDNF concentrations in

patients with attempted suicide. The prognostic quality of

BDNF concentrations in MDD should be explored pro-

spectively in larger clinical evaluations.

Abbreviation list
BDNF, brain-derived neurotrophic factor; Val, valine; Met,

methionine; SSRI, selective serotonin reuptake inhibitor;

MDD, major depressive disorders.
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