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Abstract

Objectives: To investigate the role of Brain derived neurotrophic factor (BDNF) in

the psychotic symptoms in first‐episode patients with schizophrenia and whether

BDNF levels were associated with the improvement of psychotic symptoms after

risperidone treatment.

Methods: 89 schizophrenia patients and 90 healthy controls were recruited, the

schizophrenia patients were assigned into early response or early non‐response
groups at 2 weeks based on improvement in the positive and negative symptoms

scale (PANSS) total score. All patients were treated with risperidone for 2 weeks,

their serum BDNF levels were compared at baseline and after 2 weeks treatment.

Results: We found that patients had lower BDNF levels, compared to controls at

baseline. After 2 weeks of treatment of risperidone, BDNF levels were significantly

increased and psychotic symptoms were decreased in early response group. Cor-

relation analysis showed that the change of BDNF levels after treatment was

correlated with the change of PANSS total score. Further regression analysis

showed that the change in BDNF levels was an independent predictor for the

improvement in psychotic symptoms.

Conclusions: Our findings reveal that the level of BDNF was lower in first‐episode
schizophrenic patients, moreover, the changes in serum BDNF levels may have a

predictive effect on the early improvement in psychotic symptoms in the first

2 weeks.
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1 | INTRODUCTION

How long an antipsychotic should be trialed before being viewed as

ineffective is a key unanswered question in clinical trials for patients

with schizophrenia. In many studies, most of the symptomatic

improvement seen in response to atypical antipsychotic therapy oc-

curs in the first 1–2 weeks, with effects seen in some patients in as

early as 24 h (Agid et al., 2003; Svanum et al., 2011). Investigations

indicated that response to antipsychotic treatments begins in the

first weeks of treatment with the largest effect in reducing symptoms

in the first 2 weeks (Agid et al., 2003; Murray et al., 2017). Early

nonresponse was operationally defined as “<20% improvement on

positive and negative symptoms scale (PANSS) or brief psychiatric

rating scale (BPRS) total score at 2 weeks” (Kinon et al., 2010).

Compared with patients who lack at least minimal symptom

improvement following 2 weeks of treatment (‘early non‐re-
sponders’), early responders were previously found to have greater

improvement in symptoms and functioning, a higher symptom

remission rate (Kinon et al., 2010; Svanum et al., 2011) and lower

health care costs (Svanum et al., 2011). Early response to antipsy-

chotic drug therapy may be a clinical marker of subsequent response

in the treatment of schizophrenia (Stauffer et al., 2011), It also help

clinicians optimize the initial choice of treatment for a given patient.

Thus, it is important when possible to identify patients as early re-

sponders or early non‐responders, and consider alternative treat-

ment options for patients who are less likely to respond. However, so

far, no distinct laboratory test or brain scan or any other bio‐marker
is available to distinguish early responders or early non‐responders
to antipsychotic drug in first‐episode patients with schizophrenia.

Brain derived neurotrophic factor (BDNF) is thought to be

involved in the pathogenesis of schizophrenia (Zhang et al., 2013). It

is well‐known that BDNF can cross the blood‐brain barrier (Pan

et al., 1998), In some case control studies, peripheral blood and

cerebro spinal fluid (CSF) levels of the BDNF protein were also

decreased in patients with schizophrenia (Cakici et al., 2020). Some

reports have shown that serum BDNF levels decreased in the treated

schizophrenia patients (Pinto et al., 2017; Rodrigues et al., 2018;

Bora, 2019), others failed to identify any significant differences be-

tween patients and healthy individuals (Chang et al., 2006). It has

been revealed that serum BDNF levels in the patients treated with

clozapine are higher than those treated with risperidone or typical

antipsychotics (Dong et al., 2021), However, it has been shown that

serum levels of BDNF of patients with schizophrenia do not raise

after antipsychotic treatment (Pirildar et al., 2004). Nevertheless,

Rizos et al. have stated that serum BDNF levels were significantly

increased in the patients treated with olanzapine compared to those

treated with haloperidol, risperidone, and amisulpride (Rizos

et al., 2010). Previous findings showing that BDNF may act as a

candidate marker of schizophrenia, and its serum changes have been

linked with the response to treatment with antipsychotics (Angelucci

et al., 2000; Han et al., 2021).

Despite the attributes of the schizophrenia, few studies have

been undertaken to investigate whether there is a difference in

serum BDNF level between early responders and early non‐
responders to antipsychotic drug in first‐episode patients with

schizophrenia. We hypothesized that the quantity of positive and

negative syndrome in schizophrenia undergoing antipsychotic treat-

ment may differ between early responders and early non‐responders
individuals. To test this hypothesis, we assessed positive and negative

syndrome scale parameters of early responders and non‐responders
schizophrenia. Furthermore, to explore the underlying molecular

mechanisms for early responses after antipsychotic treatment, we

assessed the effects of antipsychotic treatment in early responders

and non‐responders patients on levels of BDNF, which may be one of
several mechanism of early response and had been connected with

the reaction to treatment with antipsychotics.

2 | METHODS

2.1 | Participants

This study recruited first‐episode male adult patients of schizo-

phrenia, who were not received neuroleptic treatment before this

investigation. They have to meet the diagnostic criteria for schizo-

phrenia according to the Diagnostic and Statistical Manual of Mental

Disorders, Fourth Edition (DSM‐IV). All subjects provided written

informed consent to participate in the study, which was approved by

the Ethics Committee of Huzhou Third Municipal Hospital, China

[Date of the permission by Ethics Committees: May 29, 2014;

permission number: (2014)伦审第(12)号] and was conducted in

accordance with the latest version of the Declaration of Helsinki.

The inclusion criteria for this study were: (1) aged 16–40 years,

whose onset of psychotic symptoms first occurred before the age of

36, (2) no major systemic illnesses based on physical examinations

and laboratory test results, and (3) baseline PANSS total score ≥60
(Chang et al., 2006). The exclusion criteria were as follows: (1) prior

antipsychotic drug treatment of more than 16 cumulative weeks in

the patient's lifetime, or take the medicine for more than 3 days at

a time (Because of a disease other than schizophrenia); (2) recent

use of injectable depot neuroleptics; (3) any prior treatment with

clozapine; (4) pregnant or breastfeeding; (5) serious unstable

medical condition; (6) DSM‐IV substance dependence (except

caffeine and nicotine) within the past month; (7) patient judged to

be suicidal or too seriously ill to be included; (8) pre‐morbid
IQ ≤70; (9) or past history of any DSM‐IV psychotic disorder

with recovery.

2.2 | Clinical evaluation and grouping

PANSS rating scale was used to evaluate the changes of psychiatric

symptoms in each time point. Prior to the present study, all

participating psychiatrists had received adequate training through

the manual and they had clinical experience in the PANSS rating

before the study. At each time point if the scores of PANSS showed
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the patient's symptoms had worsened, the dosage would be

adjusted based on the clinical judgment of in‐charged senior

psychiatrist.

After screening, eligible patients were assigned to receive a

risperidone for 2 weeks. At the end of this study, the dosage of

risperidone ranging from 3 mg/d to 5 mg/d. If needed, Lorazepam

was used to treat the insomnia syndrome or drug‐induced akathisia

with a dosage of 1 mg/d and Trihexyphenidyl was used to treat the

extrapyramidal syndrome with a dosage of 4 mg/d.

Patients were assigned into early response (ER) or early non‐
response (ENR) groups at 2 weeks based on improvement in the

PANSS total score. Early responders showed ≥20% improvement in

PANSS total score from baseline. Early non‐responders showed

<20% improvement in PANSS total score from baseline.

Healthy controls (HC) were recruited from the community. A

psychiatrist excluded potential individuals with past/current mental

disorders by using DSM‐IV. We also excluded HCs who received

antipsychotics. The patients were matched well to the healthy con-

trol subjects regarding age (p = 0.2041).

2.3 | Sample collection and measurement of
biochemical indicators

Following an overnight fast, 10 mL of peripheral blood from all

participants were collected in the morning (06:00 am to 9:00 am).

We separated the plasma through 15 min high speed (3000 g)

cryogenic (4°C) centrifugation, then stored at −80°C before used.

The ELISA kits (R&D Systems, Minneapolis, Minnesota, USA) were

used to measure the serum BDNF levels.

2.4 | Statistical analyses

SPSS 19.0 for Windows was used to analyze the collected data. Data

were generally reported as the mean � SD. Independent sample t‐
test were performed for the comparisons of some demographic and

clinical variables between early response, early non‐response and

health control subjects. The significance of differences observed

among multiple groups was evaluated with one‐way ANOVA. Re-

lationships between BDNF level and PANSS total scores were

evaluated using Pearson correlations. A difference was considered

significant at two tailed p < 0.05.

3 | RESULTS

3.1 | Baseline and improvement of BDNF levels
comparison between ER patients, ENR patients and
HCs

Table 1 shows the age and BDNF levels of all participants. These

was no significant between ER group, ENR group and HC group in T
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age (F(2,176) = 1.604, p = 2.041). Contrast with HC group, the pa-

tients in both ER and ENR group had lower baseline BDNF levels

(t = 7.476, p < 0.001; t = 8.902, p < 0.001). Furthermore, no signif-

icant difference was seen between ER and ENR group in baseline

BDNF levels (t = 1.87, p = 0.065).

After treatment with risperidone for 2 weeks, compared with

baseline, the level of BDNF was significantly increased in ER group

(t = −2.969, p = 0.004), but not in ENR group (t = −1.204, p = 0.232).

Although the level of BDNF in group ER and ENR was still lower than

that in HC group, the level of BDNF in group ER was significantly

higher than that in group ENR (t = 2.632, p = 0.01).

3.2 | Baseline and improvement of PANSS scores
comparison between ER patients, ENR patients and
HCs

At baseline, the PANSS total score and its subscores (positive sub-

core and negative subscore) had no statistically significant differ-

ences between ER and ENR groups. After 2 weeks treatment with

risperidone, PANSS total score was decreased in ER (t = 4.623,

p < 0.001) and ENR (t = 2.872, p = 0.005) groups, and also had

significants between ER and ENR group (t = 2.937, p = 0.004). There

was no significant between ER group and ENR group in drug dose

(Table 2).

3.3 | Relationship between changes in BDNF levels
or baseline BDNF levels and changes in PANSS score
after treatment

The patients in ER group showed significantly increased serum BDNF

levels afte risperidone treatment for 2 weeks, but not in ENR group.

Moreover, changes of BDNF levels were negatively associated with

changes of PANSS total score (r = −0.658, p < 0.01 in ER group,

r = −0.355, p < 0.05 in ENR group) (Table 3). Linear regression

analysis showed that the change in BDNF levels was an independent

predictor for psychotic symptoms improvement in 2 weeks of

treatment. (β = −0.664, t = −5.55, p < 0.001 in ER group; β = −0.35,
t = −2.536, p = 0.015 in ER group) (Figure 1).

TAB L E 2 Positive and negative symptoms scale (PANSS) scores at baseline and after 2 weeks of treatment.

Variable
ER (n = 41)
mean ± S.D.

ENR (n = 48)
mean ± S.D.

Analysis 1 Analysis 2 Analysis 3

t p t p t p

Drug dose (mg) 2 weeks later 3.43 � 0.43 3.43 � 0.43 −0.105 0.917

PANSS total Score baseline 96.78 � 17.58 98.63 � 16.48 −0.505 0.615

P subscore 22.00 � 4.05 20.75 � 4.76 1.322 0.190

N subscore 14.12 � 3.17 15.58 � 6.30 −1.346 0.182

PANSS total Score 2 weeks later 80.40 � 13.82 89.37 � 14.38 2.937 0.004** 4.632 <0.001** 2.872 0.005**

Note: Analysis 1: ER group versus ENR group; Analysis 2: ER group, PANSS total score baseline versus 2 weeks later; Analysis 3: ENR group, PANSS total

score baseline versus 2 weeks later.

Abbreviations: ENR, early non‐response; ER, early response; HC, healthy control; N subscore, negative subscore, P subscore; positive subscore.

**p < 0.01.

TAB L E 3 Correlation between positive and negative symptoms scale (PANSS) total score and serum Brain derived neurotrophic factor
(BDNF) in schizophrenia patients.

Variable 1 2 3 4 5 6 7 8

1. ER BDNF baseline 1

2. ENR BDNF baseline 0.065 1

3. ER BDNF 2 weeks later 0.684** −0.019 1

4. ENR BDNF 2 weeks later −0.004 0.621** −0.026 1

5. ER PANSS baseline −0.853** −0.052 −0.668** −0.006 1

6. ENR PANSS baseline 0.102 −0.65** 0.051 −0.359* −0.05 1

7. ER PANSS 2 weeks later −0.843** −0.053 −0.658** −0.007 0.989** −0.062 1

8. ENR PANSS 2 weeks later 0.095 −0.641** 0.072 −0.355* −0.049 0.992** 0.697 1

Note: The unit of measurement for BDNF:µg/L.

Abbreviations: BDNF, Brain derived neurotrophic factor; ENR, early non‐response; ER, early response; PANSS, Positive and Negative Syndrome Scale.
**p < 0.01, *p < 0.05.

4 of 7 - ZHAO ET AL.



4 | DISCUSSION

The major findings in the present study were that the serum levels of

BDNF in first‐episode schizophrenic patients were significantly lower
than normal controls even after 2 weeks' treatment with risperidone.

However, there was significantly difference in serum BDNF levels

between the drug‐naive patients and early‐responded medicated

patients. To make it clear, the treatment with risperidone for 2 weeks

significantly increase the serum levels of BDNF in early responders,

while no significantly difference was seen in non‐responders. The
logistic regression analysis showed that the difference of serum

BDNF levels was the influencing factor for the treatment, and a

higher serum BDNF levels was likely associated with better response

in Chinese patients.

In our study, we investigated the serum BDNF levels between

responsive and nonresponsive patients after 2 weeks of risperidone

treatment. We used less than 20% reduction from baseline PANSS to

define non‐response and more than 20% to define response. Previous

existing data about serum BDNF levels in schizophrenia patients

have been controversial. Some studies have demonstrated that

serum and plasma BDNF levels remained unchanged after several

weeks of risperidone treatment (Hori et al., 2007; Noto et al., 2021).

These findings are compatible with our findings that there were no

significant differences of serum BDNF levels in non‐responders. Be-
sides, some studies have been in consistent with our finding that

decreased serum and plasma levels were observed both in medicated

and non‐medicated schizophrenia patients compared to normal

controls (Zakharyan & Boyajyan, 2014). Moreover, and interestingly,

some show an increase of BDNF levels in the cingulate cortex or

hippocampus of schizophrenia (Lech et al., 2021; Reinhart

et al., 2015).

In our study, in contrast to the finding of non‐responders, a
significantly improvement of serum BDNF levels in early responders

was observed after a two‐week of exposure to risperidone. This

result is also consistent with findings related to some other psychi-

atric diseases. Some previous studies reported that plasma BDNF

was significantly increased in the responders to drugs with major

depressive disorders, and some found that BDNF Val66Met

Met allele has been associated with depression (Notaras et al., 2017;

Strauss et al., 2005). A study by Lee and Kim suggested that higher

plasma BDNF levels in Korean patients might be associated with

better response to risperidone treatment (Lee & Kim, 2009). Zhang

also showed that BDNF appears to have a strong association with

antipsychotic drug effect (Zhang et al., 2013).

There are some possible explanations for the association be-

tween serum BDNF levels and response to treatment. A gene‐based
association study (Xu et al., 2010) to risperidone. Besides, some

found a dose‐response relationship between the number of minor

alleles and antipsychotic treatment response. In a word, genetic

variation in BDNF plays an important role in the treatment response

in patients with schizophrenia.

In previous studies, BDNF, the gene coding for brain‐derived
neurotrophic factor, is also known as a protein that is critical for

synaptic plasticity and construction in the CNS (Cabelli et al., 1995).

Previous experiments showed that if the BDNF gene was selectively

deleted in the murine midbrain‐hindbrian regions, the number of

tyrosine hydroxylase‐expressing dopaminergic neurons would be

reduced (Baquet et al., 2005). Besides, the Val66Met polymorphism

(RS6265), a frequently studied SNP, is found to reduce synaptic

plasticity by alerting the intracellular trafficking and packaging of

proBDNF (Egan et al., 2003; Notaras et al., 2017). The Met allele can

lead to a smaller hippocampal volume (Molendijk et al., 2012; Szeszko

et al., 2005) which may be responsible for the poor treatment

response according to the mechanism that antipsychotic drugs work

partially by enhancing dentate gyrus glutamate transmission or

through modulating long‐term potentiation in some areas of

F I GUR E 1 Correlation between changes in brain derived neurotrophic factor (BDNF) levels and changes in positive and negative
symptoms scale (PANSS) total score in early response (ER) and early non‐response (ENR) patients after 2 weeks of risperidone monotherapy.
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hippocampus (Tamminga et al., 2010). Moreover, BDNF interacts

with multiple neurotransmitters, influences synaptic signaling and

also the survival and differentiation of dopaminergic neurons (Feng

et al., 1999), and dopamine is a major target for antipsychotic drugs.

Guillin demonstrated that BDNF might play an important part in

regulating the expression of dopamine D3 receptor (DRD3) in the

nucleus accumbens during development and maintenance in adult-

hood (Guillin et al., 2001). Interestingly, the DRD3 belongs to the

dopamine D2‐like receptors (Sokoloff et al., 1990) which modulates

dopamine synthesis, release, neuronal activity, and inhibits effects

of dopamine D2 receptor (Adermark et al., 2022). As a result, BDNF

indirectly controls the dopamine activities by controlling DRD3

expression.

Altogether, our findings suggest that an increased BDNF is

associated with a favorable outcome of antipsychotic treatment in

schizophrenia patients. Further studies are required to ascertain a

higher serum BDNF levels is likely to predict a better response to

treatment.

AUTHOR CONTRIBUTION

Tong Zhao and SuFang Tang: Data curation, Formal analysis, Inves-

tigation, Methodology, Visualization, Writing‐original draft, Writing—

review & editing. XiaoLei Gao: Results interpretation and integration,

Writing—review & editing, Supervision. Juan Li: Results interpreta-

tion and integration, Writing—review & editing. Ran Hao: Writing‐
original draft, Preparation. GuangBiao Huang and HaiZhi Chen:

Writing‐original draft, Preparation, Supervision, Project administra-
tion, Funding acquisition.

ACKNOWLEDGMENTS

The study was funded by Xinxiang Medical University Doctor Startup

Fund (No.505431), Open Program of Henan Key Laboratory of Bio-

logical Psychiatry (No. ZDSYS2021007), Huzhou Science and Tech-

nology Program Project (No.2019GYB19), and Zhejiang Provincial

Medical and Health Science and Technology Program Project (No.

2020RC120).

CONFLICT OF INTEREST STATEMENT

The authors declare that there are no conflict of interests.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available on

request from the corresponding author. The data are not publicly

available due to privacy or ethical restrictions.

ORCID

GuangBiao Huang https://orcid.org/0000-0003-1708-7491

REFERENCES

Adermark, L., Lagström, O., Loften, A., Licheri, V., Havenang, A., Loi, E. A.,

Stomberg, R., Soderpalm, B., Domi, A., & Ericson, M. (2022). Astro-

cytes modulate extracellular neurotransmitter levels and excitatory

neurotransmission in dorsolateral striatum via dopamine D2

receptor signaling. Neuropsychopharmacology, 47(8), 1493–1502.

https://doi.org/10.1038/s41386‐021‐01232‐x
Agid, O., Kapur, S., Arenovich, T., & Zipursky, R. B. (2003). Delayed‐onset

hypothesis of antipsychotic action: A hypothesis tested and rejected.

Archives of General Psychiatry, 60(1), 1228–1235. https://doi.org/10.
1016/s0920‐9964(03)80242‐6

Angelucci, F., Mathe, A. A., & Aloe, L. (2000). Brain‐derived neurotrophic

factor and tyrosine kinase receptor TrkB in rat brain are significantly

altered after haloperidol and risperidone administration. Journal of
Neuroscience Research, 60(6), 783–794. https://doi.org/10.1002/

1097‐4547(20000615)60:6<783::aid‐jnr11>3.0.co;2‐m
Baquet, Z. C., Bickford, P. C., & Jones, K. R. (2005). Brain‐derived neu-

rotrophic factor is required for the establishment of the proper

number of dopaminergic neurons in the substantia nigra pars com-

pacta. Journal of Neuroscience, 25(26), 6251–6259. https://doi.org/
10.1523/jneurosci.4601‐04.2005

Bora, E. (2019). Peripheral inflammatory and neurotrophic biomarkers of

cognitive impairment in schizophrenia: A meta‐analysis. Psychological
Medicine, 49(12), 1971–1979. https://doi.org/10.1017/s00332917
19001685

Cabelli, R. J., Hohn, A., & Shatz, C. J. (1995). Inhibition of ocular dominance

column formation by infusion of NT‐4/5 or BDNF. Science,
267(5204), 1662–1666. https://doi.org/10.1126/science.7886458

Cakici, N., Sutterland, A. L., Penninx, B., Dalm, V. A., de Haan, L., & van

Beveren, N. J. M. (2020). Altered peripheral blood compounds in

drug‐naive first‐episode patients with either schizophrenia or major
depressive disorder: A meta‐analysis. Brain, Behavior, and Immunity,
88, 547–558. https://doi.org/10.1016/j.bbi.2020.04.039

Chang, Y. C., Lane, H. Y., Yang, K. H., & Huang, C. L. (2006). Optimizing

early prediction for antipsychotic response in schizophrenia. Journal
of Clinical Psychopharmacology, 26(6), 554–559. https://doi.org/10.
1097/01.jcp.0000246211.95905.8c

Dong, R., Zhao, N. O., Wu, H. E., Yua, L. L., & Zhang, X. Y. (2021). Sex

differences in the association between serum BDNF and cognitive

impairment in schizophrenia patients using various antipsychotics.

Journal of Psychiatric Research, 138, 492–499. https://doi.org/10.
1016/j.jpsychires.2021.04.026

Egan, M. F., Kojima, M., Callicott, J. H., Goldberg, T. E., Kolachana, B. S.,

Bertolino, A., Zaitsev, E., Gold, B., Goldman, D., Dean, M., Lu, B., &

Weinberger, D. R. (2003). The BDNF val66met polymorphism affects

activity‐dependent secretion of BDNF and human memory and

hippocampal function. Cell, 112(2), 257–269. https://doi.org/10.

1016/s0092‐8674(03)00035‐7
Feng, L., Wang, C. Y., Jiang, H., Oho, C., Mizuno, K., Dugich‐Djordjevic,

M., & Lu, B. (1999). Differential effects of GDNF and BDNF

on cultured ventral mesencephalic neurons. Molecular Brain
Research, 66(1–2), 62–70. https://doi.org/10.1016/s0169‐328x(99)
00015‐7

Guillin, O., Diaz, J., Carroll, P., Griffon, N., Schwartz, J. C., & Sokoloff, P.

(2001). BDNF controls dopamine D3 receptor expression and trig-

gers behavioural sensitization. Nature, 411(6833), 86–89. https://doi.
org/10.1038/35075076

Han, D., Sun, D. L., Xiu, M. H., Su, X., Wang, J., Li, J., & Wang, D. (2021).

Association between the improvement in depressive symptoms

and serum BDNF levels in drug‐naive first episode patients with

schizophrenia: A longitudinal follow‐up. Psychoneuroendocrinology,
13, 105392. https://doi.org/10.1016/j.psyneuen.2021.105392

Hori, H., Yoshimura, R., Yamada, Y., Ikenouchi, A., Mitoma, M., Ida, Y., &

Nakamura, J. (2007). Effects of olanzapine on plasma levels of

catecholamine metabolites, cytokines, and brain‐derived neuro-

trophic factor in schizophrenic patients. International Clinical Psy-
chopharmacology, 22(1), 21–27.

Kinon, B. J., Chen, L., Svanum, A. H., Stauffffer, V. L., Walker, K. S., Kane, J.,

McEvoy, J., & Lieberman, J. (2010). Early response to antipsychotic

drug therapy as a clinical marker of subsequent response in the

6 of 7 - ZHAO ET AL.

https://orcid.org/0000-0003-1708-7491
https://orcid.org/0000-0003-1708-7491
https://doi.org/10.1038/s41386-021-01232-x
https://doi.org/10.1016/s0920-9964(03)80242-6
https://doi.org/10.1016/s0920-9964(03)80242-6
https://doi.org/10.1002/1097-4547(20000615)60:6%3C783::aid-jnr11%3E3.0.co;2-m
https://doi.org/10.1002/1097-4547(20000615)60:6%3C783::aid-jnr11%3E3.0.co;2-m
https://doi.org/10.1523/jneurosci.4601-04.2005
https://doi.org/10.1523/jneurosci.4601-04.2005
https://doi.org/10.1017/s0033291719001685
https://doi.org/10.1017/s0033291719001685
https://doi.org/10.1126/science.7886458
https://doi.org/10.1016/j.bbi.2020.04.039
https://doi.org/10.1097/01.jcp.0000246211.95905.8c
https://doi.org/10.1097/01.jcp.0000246211.95905.8c
https://doi.org/10.1016/j.jpsychires.2021.04.026
https://doi.org/10.1016/j.jpsychires.2021.04.026
https://doi.org/10.1016/s0092-8674(03)00035-7
https://doi.org/10.1016/s0092-8674(03)00035-7
https://doi.org/10.1016/s0169-328x(99)00015-7
https://doi.org/10.1016/s0169-328x(99)00015-7
https://doi.org/10.1038/35075076
https://doi.org/10.1038/35075076
https://doi.org/10.1016/j.psyneuen.2021.105392
https://orcid.org/0000-0003-1708-7491


treatment of schizophrenia. Neuropsychopharmacology, 35(2),
581–590. https://doi.org/10.1038/npp.2009.164

Lech, M. A., Leskiewicz, M., Kaminska, K., Rogoz, Z., & Lorenc‐Koci, E.
(2021). Glutathione deficiency during early postnatal development

causes schizophrenia‐like symptoms and a reduction in BDNF levels
in the cortex and Hippocampus of adult sprague‐dawley rats. Inter-
national Journal of Molecular Sciences, 22(12), 6171. https://doi.org/
10.3390/ijms22126171

Lee, B. H., & Kim, Y. K. (2009). Increased plasma brain‐derived neurotropic
factor, not nerve growth factor‐Beta, in schizophrenia patients with
better response to risperidone treatment. Neuropsychobiology, 59(1),
51–58. https://doi.org/10.1159/000205518

Molendijk, M. L., Bus, B. A., Spinhoven, P., Kaimatzoglou, A., Oude Vosh-

aar, R. C., Penninx, B. W., van Ijzendoorn, M. H., & Elzinga, B. M.

(2012). A systematic review and meta‐analysis on the association

between BDNF val(66)met and hippocampal volume‐a genuine ef-

fect or a winners curse? American Journal of Medical Genetics Part B:
Neuropsychiatric Genetics, 159B(6), 731–740. https://doi.org/10.

1002/ajmg.b.32078

Murray, R., Correll, C. U., Reynolds, G. P., & Taylor, D. (2017).

Atypical antipsychotics: Recent research findings and applications

to clinical practice: Proceedings of a symposium presented at

the 29th annual European college of neuropsychopharmacology

congress, 19 september 2016, vienna, Austria. Ther Adv Psycho-
pharmacol, 7(1_suppl), 1–14. https://doi.org/10.1177/2045125317
693200

Notaras, M., Du, X., Gogos, J., Buuse, M. V. D., & Hil, R. A. (2017). The

BDNF Val66Met polymorphism regulates glucocorticoid‐induced
corticohippocampal remodeling and behavioral despair. Trans-
lational Psychiatry, 7(9), e1233. https://doi.org/10.1038/tp.2017.205

Noto, M. N., Maes, M., Vargas Nunes, S. O., Ota, V. K., Cavalcante, D.,

Oliveira, G., Rossaneis, A. C., Verri, W. A. J., Cordeiro, Q., Belangero,

S. I., Gadelha, A., Noto, C., & Bressan, R. A. (2021). BDNF in anti-

psychotic naive first episode psychosis: Effects of risperidone and

the immune‐inflammatory response system. Journal of Psychiatric
Research, 141, 206–213. https://doi.org/10.1016/j.jpsychires.2021.
07.011

Pan, W., Banks, W. A., Fasold, M. B., Bluth, J., & Kastin, A. J. (1998).

Transport of brain‐derived neurotrophic factor across the blood‐
brain barrier. Neuropharmacology, 37(12), 1553–1561. https://doi.
org/10.1016/S0028‐3908(98)00141‐5

Pinto, J. V., Moulin, T. C., & Amaral, O. B. (2017). On the transdiagnostic

nature of peripheral biomarkers in major psychiatric disorders: A

systematic review. Neuroscience & Biobehavioral Reviews, 83, 97–108.
https://doi.org/10.1016/j.neubiorev.2017.10.001

Pirildar, S., Saffet Gönül, A., Taneli, F., & Akdeniz, F. (2004). Low serum

levels of brain‐derived neurotrophic factor in patients with schizo-

phrenia do not elevate after antipsychotic treatment. Progress In
Neuro‐Psychopharmacology & Biological Psychiatry, 28(4), 709–713.
https://doi.org/10.1016/j.pnpbp.2004.05.008

Reinhart, V., Bove, S. E., Volfson, D., Lewis, D. A., Kleiman, R. J., & Lanz,

T. A. (2015). Evaluation of TrkB and BDNF transcripts in prefrontal

cortex, hippocampus, and striatum from subjects with schizo-

phrenia, bipolar disorder, and major depressive disorder. Neurobi-
ology of Disease, 77, 220–227. https://doi.org/10.1016/j.nbd.2015.
03.011

Rizos, E. N., Papadopoulou, A., Laskos, E., Michalopoulou, P. G., Kastania,

A., Vasilopoulos, D., Katsafouros, K., & Lykouras, L. (2010). Reduced

serum BDNF levels in patients with chronic schizophrenic disorder

in relapse, who were treated with typical or atypical antipsychotics.

World Journal of Biological Psychiatry, 11(2–2), 251–255. https://doi.
org/10.3109/15622970802182733

Rodrigues, A. D., Baltanas, T. R., Bessa, J., Sousa, N., Curto, M. C. V.,

Cynthia, J. R., Maria, E. L. H., Diaz, R., Balboa, R. C. A., Olivares,

J. M., & Spuch, C. (2018). The neurobiological hypothesis of neuro-

trophins in the pathophysiology of schizophrenia: A meta‐analysis.
Journal of Psychiatric Research, 106, 43–53. https://doi.org/10.1016/j.
jpsychires.2018.09.007

Sokoloff, P., Giros, B., Martres, M. P., Bouthenet, M. L., & Schwartz, J. C.

(1990). Molecular cloning and characterization of a novel dopamine

receptor (D3) as a target for neuroleptics. Nature, 347(6289),
146–151. https://doi.org/10.1038/347146a0

Stauffer, V. L., Case, M., Kinon, B. J., Conley, R., Ascher‐Svanum, H.,
Kollack‐Walker, S., Kane, J., McEvoy, J., & Lieberman, J. (2011). Early

response to antipsychotic therapy as a clinical marker of subsequent

response in the treatment of patients with first‐episode psychosis.

Psychiatry Research, 187(1–2), 42–48. https://doi.org/10.1016/j.

psychres.2010.11.017

Strauss, J., Barr, C. L., George, C. J., Devlin, B., Vetro, A., Kiss, E., Baji, I.,

King, N., Shaikh, S., Lanktree, M., Kovacs, M., & Kennedy, J. L. (2005).

Brain‐derived neurotrophic factor variants are associated with

childhood‐onset mood disorder: Confirmation in a Hungarian sam-

ple. Molecular Psychiatry, 10(9), 861–867. https://doi.org/10.1038/sj.
mp.4001685

Svanum, H. A., Zhao, F. Y., Detke, H. C., NyhuisA, W., Lawson, A. H.,

Stauffer, V. L., Montgomery, W., Witte, M. M., & McDonnell, D. P.

(2011). Early response predicts subsequent response to olanzapine

long‐acting injection in a randomized, double‐blind clinical trial of

treatment for schizophrenia. BMC Psychiatry, 11(1), 152. https://doi.
org/10.1186/1471‐244x‐11‐152

Szeszko, P. R., Lipsky, R., Mentschel, C., Robinson, D., Gunduz‐Bruce, H.,
Sevy, S., Ashtari, M., Napolitano, B., Bilder, R. M., Kane, J. M.,

Goldman, D., & Malhotra, A. K. (2005). Brain‐derived neurotrophic

factor val66met polymorphism and volume of the hippocampal

formation. Molecular Psychiatry, 10(7), 631–636. https://doi.org/10.
1038/sj.mp.4001656

Tamminga, C. A., Stan, A. D., & Wagner, A. D. (2010). The hippocampal

formation in schizophrenia. American Journal of Psychiatry, 167(10),
1178–1193. https://doi.org/10.1176/appi.ajp.2010.09081187

Xu, M., Li, S., Xing, Q., Gao, R., Feng, G., Lin, Z., St Clair, D., & He, L. (2010).

Genetic variants in the BDNF gene and therapeutic response to

risperidone in schizophrenia patients: A pharmacogenetic study.

European Journal of Human Genetics, 18(6), 707–712. https://doi.org/
10.1038/ejhg.2009.238

Zakharyan, R., & Boyajyan, A. (2014). Brain‐derived neurotrophic factor

blood levels are decreased in schizophrenia patients and associate

with rs6265 genotypes. Clinical Biochemistry, 47(12), 1052–1055.
https://doi.org/10.1016/j.clinbiochem.2014.03.021

Zhang, J. P., Lencz, T., Geisler, S., DeRosse, P., Bromet, E. J., & Malhotra,

A. K. (2013). Genetic variation in BDNF is associated with antipsy-

chotic treatment resistance in patients with schizophrenia. Schizo-
phrenia Research, 146(1–3), 285–288. https://doi.org/10.1016/j.

schres.2013.01.020

How to cite this article: Zhao, T., Tang, S., Gao, X., Li, J., Hao,

R., Chen, H., & Huang, G. (2024). Association of serum brain‐
derived neurotrophic factor level and early response to

antipsychotic drug in first‐episode patients with
schizophrenia. International Journal of Methods in Psychiatric

Research, e1982. https://doi.org/10.1002/mpr.1982

ZHAO ET AL. - 7 of 7

https://doi.org/10.1038/npp.2009.164
https://doi.org/10.3390/ijms22126171
https://doi.org/10.3390/ijms22126171
https://doi.org/10.1159/000205518
https://doi.org/10.1002/ajmg.b.32078
https://doi.org/10.1002/ajmg.b.32078
https://doi.org/10.1177/2045125317693200
https://doi.org/10.1177/2045125317693200
https://doi.org/10.1038/tp.2017.205
https://doi.org/10.1016/j.jpsychires.2021.07.011
https://doi.org/10.1016/j.jpsychires.2021.07.011
https://doi.org/10.1016/S0028-3908(98)00141-5
https://doi.org/10.1016/S0028-3908(98)00141-5
https://doi.org/10.1016/j.neubiorev.2017.10.001
https://doi.org/10.1016/j.pnpbp.2004.05.008
https://doi.org/10.1016/j.nbd.2015.03.011
https://doi.org/10.1016/j.nbd.2015.03.011
https://doi.org/10.3109/15622970802182733
https://doi.org/10.3109/15622970802182733
https://doi.org/10.1016/j.jpsychires.2018.09.007
https://doi.org/10.1016/j.jpsychires.2018.09.007
https://doi.org/10.1038/347146a0
https://doi.org/10.1016/j.psychres.2010.11.017
https://doi.org/10.1016/j.psychres.2010.11.017
https://doi.org/10.1038/sj.mp.4001685
https://doi.org/10.1038/sj.mp.4001685
https://doi.org/10.1186/1471-244x-11-152
https://doi.org/10.1186/1471-244x-11-152
https://doi.org/10.1038/sj.mp.4001656
https://doi.org/10.1038/sj.mp.4001656
https://doi.org/10.1176/appi.ajp.2010.09081187
https://doi.org/10.1038/ejhg.2009.238
https://doi.org/10.1038/ejhg.2009.238
https://doi.org/10.1016/j.clinbiochem.2014.03.021
https://doi.org/10.1016/j.schres.2013.01.020
https://doi.org/10.1016/j.schres.2013.01.020
https://doi.org/10.1002/mpr.1982

	Association of serum brain‐derived neurotrophic factor level and early response to antipsychotic drug in first‐episode pati ...
	1 | INTRODUCTION
	2 | METHODS
	2.1 | Participants
	2.2 | Clinical evaluation and grouping
	2.3 | Sample collection and measurement of biochemical indicators
	2.4 | Statistical analyses

	3 | RESULTS
	3.1 | Baseline and improvement of BDNF levels comparison between ER patients, ENR patients and HCs
	3.2 | Baseline and improvement of PANSS scores comparison between ER patients, ENR patients and HCs
	3.3 | Relationship between changes in BDNF levels or baseline BDNF levels and changes in PANSS score after treatment

	4 | DISCUSSION
	AUTHOR CONTRIBUTION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT


