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Efficacy of the combined use of donepezil with either quetiapine
or sodium valproate in patients with Alzheimer's disease
with behavioral and psychological symptoms of dementia,
and their effects on vascular endothelial growth factors
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Abstract. The present study aimed to compare the clinical
efficacy of donepezil combined with quetiapine and with
sodium valproate on behavioral and psychological symptoms
of dementia (BPSD) in patients with Alzheimer's disease
(AD), and to explore the changes and clinical value of vascular
endothelial growth factor (VEGF). For this purpose, a total of
131 patients with AD admitted to the Infirmary of Shandong
Agricultural University from January, 2017 to January, 2019
were included, of which 60 treated with donepezil combined
with quetiapine were designated as group A, whereas
71 treated with donepezil combined with sodium valproate
were designated as group B. The behavioral pathology in the
AD rating scale (BEHAVE-AD) was used for the evaluation of
the clinical efficacy, the brief psychiatric rating scale (BPRS)
for the mental state assessment, and the mini-mental state
examination (MMSE) for the assessment of cognitive perfor-
mance. Any adverse reactions were recorded, and the treatment
costs of the drugs were compared. According to the treatment
efficacy, the patients were divided into the excellent efficacy
group and the poor efficacy group. No significant differences
were observed in clinical efficacy, or in the single and total
adverse reactions between the 2 groups (P>0.05). The drug
treatment costs in group A were significantly higher than those
in group B (P<0.05). The expression of VEGF in the excel-
lent efficacy group was significantly higher than that in the

Correspondence to: Dr Qionggiong Chen, Mental Health
Center, Second Provincial People's Hospital of Gansu, Gansu
Mental Health Center, The Second Clinical Medical College of
Northwest University for Nationalities, 1 Hezheng West Street,
Lanzhou, Gansu 730000, P.R. China

E-mail: qjzobyjh356@163.com

Key words: Alzheimer's disease, vascular endothelial growth
factor, quetiapine, sodium valproate, donepezil

poor efficacy group (P<0.05). VEGF was found to negatively
correlate with the BEHAVE-AD score before and after treat-
ment (P<0.05). On the whole, the present study demonstrates
that both quetiapine and sodium valproate combined with
donepezil are effective in the treatment of patients with AD
presenting with BPSD; the latter is relatively more cost-effec-
tive and thus may be worthy of clinical promotion. Moreover,
VEGEF negatively correlates with BEHAVE-AD score and can
thus be used as a potential predictive marker for the treatment
response of patients AD with BPSD.

Introduction

With the continuous development of society and the improve-
ment of the quality of life of individuals, the aging population has
exhibited an increasing trend in developed countries. Statistics
have indicated that the elderly >60 years of age account for 12%
of the total population worldwide (1). Due to the increase in age,
metabolism and immune function gradually decline, leading
to an increase in basic diseases (2). Alzheimer's disease (AD)
is a clinically common chronic progressive neurodegenera-
tive disease affecting the elderly (3). There are approximately
5.3 million patients with AD in the United States, >96% of
whom are >65 years of age, and it is estimated that there will
be >10 million patients with AD by the year 2050. Moreover,
patients with AD suffer from aphasia, amnesia and memory
dysfunction, resulting in impatience, anxiety and behavioral
and psychological symptoms of dementia (BPSD), which
severely affect their quality of life (4); therefore, the effective
treatment of AD is of utmost importance.

Drug control is the main treatment method used
clinically. Donepezil is a preferred second-generation drug
for the treatment of AD, which enhances the biological
function of acetylcholine by inhibiting its hydrolysis in the
central nervous system, thus improving the patient's condi-
tion (5). Patients with AD also suffer from mental disorders
and display hostile and aggressive behaviors (6). Therefore,
adjuvant therapy with anti-epileptic and anti-psychotic drugs
is necessary in the treatment process (7). Quetiapine, an
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atypical anti-psychotic drug of dibenzoxazepines, improves
the neurological status of patients with AD and is effective in
the treatment of BPSD by blocking certain dopamine recep-
tors. Moreover, it can also regulate the mood of patients (8).
Sodium valproate is a commonly used anti-epileptic drug,
which can reduce the activities of y-aminobutyric acid
transaminase (GABA-T) and succinate semialdehyde dehy-
drogenase (SSADH) in the brain, increase the content of
GABA and reduce neuronal excitation (9). Although previous
studies have indicated that (10,11) quetiapine and sodium
valproate, respectively combined with donepezil, signifi-
cantly improve the condition of patients with AD presenting
with BPSD, the difference in the efficacy of the 2 therapies
has not yet been investigated.

At present, there is a lack of potential indicators to observe
the prognosis of patients with AD with BPSD clinically.
Vascular endothelial growth factor (VEGF), a highly specific
mitogen of vascular endothelial cells, is expressed at low levels
in the central nervous system normally; however, its expres-
sion markedly increases after damage caused by dementia or
AD. There is also evidence to indicate that VEGF is closely
related to the occurrence and development of AD (12);
however, whether it has an association with the prognosis of
AD remains unknown.

Therefore, the present study aimed to provide a reference
for clinicians by exploring the efficacy of donepezil combined
with quetiapine and with sodium valproate in patients AD
presenting with BPSD, as well as to examine the changes in
and clinical value of VEGF.

Patients and methods

Clinical data. A total of 131 patients with AD admitted
to Infirmary of Shandong Agricultural University from
January 2017 to January 2019 were enrolled as the research
subjects. A total of 60 patients treated with donepezil
combined with quetiapine were designated as group A, and
71 patients treated with donepezil combined with sodium
valproate were designated as group B. The present study was
approved by the Medical Ethics Committee of Infirmary of
Shandong Agricultural University.

Inclusion and exclusion criteria. The inclusion criteria were
as follows: Patients diagnosed with AD by the National
Institute of Neurological and Communication Disorders
and Stroke and the Alzheimer's Disease and Related
Diseases Association (NINCDS-ADRDA) (13); patients
assessed with the Diagnostic and Statistical Manual for
Mental Disorders (DSM-1V) (14); patients with BPSD and
psychopathological symptoms; patients with obvious brain
atrophy by cranial magnetic resonance imaging (MRI) scans,
and with no cerebrovascular diseases; patients and their
families were informed of the study and signed the informed
consent forms.

The exclusion criteria were as follows: Patients allergic to
the treatment drugs; patients not participating in the treatment
due to personal issues; patients with malignant tumors; patients
with genetic immunodeficiency diseases; patients with severe
infections or trauma prior to treatment; patients who had
received AD drugs 1 month prior to treatment.

Sources of drugs and kits. Donepezil (Hansoh Pharmaceutical
Co., Ltd.; SFDA approval no. H20030472, 5 mg/tablet),
quetiapine (Dongting Pharmaceutical Co., Ltd.; SFDA
approval no. H20000466, 100 mg/tablet), sodium valproate
[Sanofi (Hangzhou) Pharmaceutical Co., Ltd.; SFDA
approval no. H20010595, 500 mg/tablet], VEGF ELISA kit
(PV963; Beyotime Institute of Biotechnology, Inc.).

Treatment. Donepezil was used as the basic drug for AD treat-
ment in both groups and the specific method was as follows:
Donepezil was administered orally 5 mg/time, 1 day/time before
bedtime, for a continuous period of 12 weeks. Additionally,
quetiapine was administered orally with the initial dose of
50 mg/time, 1 day/time, increased by 25 mg every 1-3 days to
the maximum dose of 350 mg/day, for a continuous period of
12 weeks. In addition to donepezil, patients in group B were
administered sodium valproate, with an initial oral dose of
200 mg/day. In the case of discomfort, the dose was increased
to 600 mg/day in the following 2 weeks, for a continuous
period of 12 weeks.

Detection of VEGF levels. Peripheral blood samples
(5 ml) were collected before treatment and after 12 weeks
of treatment, allowed to stand for 30 min and centrifuged
at 1,500 x g and 25°C for 10 min. The supernatant was
collected and the serum VEGF expression was detected
using an ELISA kit. The specific ELISA detection method
was as follows: A total of 50 ul of standard solution at various
concentrations were added into blank wells of a 96-well
plate, 50 pl of distilled water and 50 ul of sample analysis
buffer (PV963-2; Beyotime Institute of Biotechnology, Inc.)
were added to the blank control well, and 40 pl of sample
followed by 10 ul of biotin-labeled antibody (human VEGF
biotinylated antibody; PV963-5; Beyotime Institute of
Biotechnology, Inc.; incubation for 120 min at 25°C) were
added to the remaining wells. When washing the plate, the
washing liquid in each well was kept full without overflowing
and discarded after standing for 30 sec, then the plate was
patted dry. The process was repeated 5 times. Following
the addition of 50 ul of enzyme-labeled solution, the plate
was sealed and incubated at 37°C for 60 min. Afterwards,
it was washed 5 times with the diluted detergent for 1 min
each time, and patted dry on a thick absorbent paper at the
last time. Horseradish peroxidase-labeled antibody (strepta-
vidin; PV963-6; Beyotime Institute of Biotechnology, Inc.;
incubation for 20 min at 25°C in the dark; 100 ul/well) and
the chromogenic substrate, tetramethylbenzidine (TMB;
100 pl/well; Beyotime Institute of Biotechnology, Inc.)
were adopted and the plate was incubated at room tempera-
ture in dark for 20 min. Finally, stop solution (50 ul/well;
Beyotime Institute of Biotechnology, Inc.) was added, and
a microplate reader was used to determine the maximum
absorption at the wavelength of 450 nm within 15 min. Each
sample was tested in 3 repeat wells, and the experiment was
performed 3 times.

Outcome measures. The main outcome measures were as
follows: The patients in the 2 groups were scored by behav-
ioral pathology in the AD rating scale (BEHAVE-AD) (15)
to evaluate the clinical efficacy (Table I). The brief
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Table I. Efficacy evaluation criteria of BEHAVE-AD.
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Therapeutic effect

Standard

Markedly effective
Effective
Ineffective

Reduction rate of BEHAVE-AD after treatment was >60%
Reduction rate of BEHAVE-AD after treatment was 30-60%
Reduction rate of BEHAVE-AD after treatment was <25%

BEHAVE-AD, behavioral pathology in Alzheimer's disease rating scale.
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Figure 1. Changes in the levels of VEGF before and after treatment in the 2 groups. (A) Expression of VEGF in group A after treatment (541.06+50.85 pg/ml)
was significantly increased compared with that before treatment (415.12+15.19 pg/ml) (t=18.836, ““P<0.001). (B) Expression of VEGF in group B after
treatment (527.26+49.26 pg/ml) was significantly higher than that before treatment (412.61+16.58 pg/ml) (t=17.647, ““P<0.001). (C) There were no marked
differences in serum VEGF expression between the 2 groups before and after treatment (P>0.05). VEGF, vascular endothelial growth factor.

psychiatric rating scale (BPRS) (16) was used for the mental
state assessment, and the mini-mental state examination
(MMSE) (17) for the assessment of cognitive performance.
The expression of VEGF in the 2 groups and the correlation
between VEGF and BEHAVE-AD before and after treatment
were compared.

Secondary outcome measures: The adverse reactions
were recorded and the drug treatment costs in the 2 groups
were compared. According to the curative effects following
treatment, the patients were divided into the excellent efficacy
group and the poor efficacy group. The predictive value of
VEGF before treatment was analyzed.

Statistical analysis. In the present study, SPSS 20.0 was used
to analyze the collected data, and GraphPad Prism 7 was used
to draw relevant images. The Kolmogorov-Smirnov (K-S) was
employed to analyze data distribution. Count data expressed
as percentage (%) were analyzed using the Chi-squared (y?)
test. Ranked data were analyzed using a non-parametric test
(denoted by Z), and the measurement data were expressed as
the means =+ standard deviation (means = SD). The Students'
t-test was used for data conforming to normal distribution,
a paired t-test was used for intra-group comparisons before
and after treatment, and an independent samples t-test was
used for inter-groups comparison (denoted by t values). Data
not conforming to normal distribution were analyzed by the
rank sum test (denoted by Z values) and two-way ANOVA
was adopted for multi-group comparisons (denoted by F
values); the Bonferroni test was adopted as a post hoc test.
Multivariate logistic regression was applied to analyze risk
factors affecting the curative effect, and receiver operating
characteristic (ROC) curve was used to analyze the predic-
tive value of VEGF on the clinical efficacy before treatment.
Spearman's correlation analysis was applied to analyze the
correlation between VEGF and BEHAVE-AD score. A value

of P<0.05 was considered to indicate a statistically signifi-
cant difference.

Results

Clinical data. The comparison of clinical data revealed that
there were no statistical differences in sex, age, body mass
index (BMI), course of the disease, previous medical history,
smoking history, history of alcohol consumption, educational
level and residence between the 2 groups (P>0.05) (Table II).

Changes in BEHAVE-AD, BPRS and MMSE scores before
and after treatment. The BEHAVE-AD and MMSE scores
following treatment were significantly lower than those before
treatment in the 2 groups, and the BPRS score after treatment
was significantly higher than that before treatment (P<0.05).
However, no significant differences were observed in the
scores between the 2 groups following treatment (P>0.05)
(Tables III-V).

Adverse reactions and treatment costs. Adverse reactions in
the 2 groups were observed during the treatment period, and
the results revealed that there were 2 cases of nausea, 2 cases
of dizziness, 3 cases of somnolence, 1 case of akathisia and
1 case of hypermyotonia in group A, while those in group B
were 3, 2,4, 1 and 1, respectively. No statistically significant
differences were observed between the 2 groups in terms of
single adverse reactions and the total incidence of adverse
reactions (P>0.05) (Table VI). The drug treatment costs in
group A (913.52+125.09 yuan) were significantly higher than
those in group B (795.61+£136.56 yuan) (t=5.116, P<0.001)
(Table VII).

Expression of VEGF in the 2 groups before and after
treatment. The expression of VEGF in serum following
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Table II. Comparison of clinical data of the patients.

Group A Group B
Factors (n=60), n (%) (n=71),n (%) t/? value P-value OR (95 Cl1%)
Sex 0.409 0.523 1.138 (0.755-1.644)
Male 20 (33.33) 20 (28.17)
Female 40 (66.67) 51(71.83)
Age (years) 65.1+8.7 64.7£7.1 0.290 0.773
BMI (kg/m?) 22.15+1.22 22.44+1.30 1.308 0.193
Course of the disease (years) 3.52+0.80 3.23+1.41 1412 0.160
Previous medical history
Hypertension 12 (20.00) 17 (23.94) 0.293 0.588 0.879 (0.523-1.351)
Diabetes 8(13.33) 12 (16.90) 0.320 0.572 0.854 (0.455-1.389)
Hyperlipemia 4 (6.67) 7 (9.86) 0431 0.512 0.779 (0.319-1.451)
COPD 1(1.67) 2(2.82) 0.192 0.661 0.723 (0.133-1.795)
Smoking history 1.078 0.299 1.227 (0.826-1.761)
Yes 22 (36.67) 20 (28.17)
No 38 (63.33) 51 (71.83)
Alcohol consumption history 0.313 0.576 0.825 (0.724-1.456)
Yes 5(8.33) 8 (11.27)
No 55 (91.67) 63 (88.73)
Education level 0.293 0.588 0.879 (0.523-1.351)
=High school 12 (20.00) 17 (23.94)
<High school 48 (80.00) 54 (76.06)
Residence 1.109 0.292 1.364 (0.800-2.700)
Urban 53 (88.33) 58 (81.69)
Rural 7 (11.67) 13 (18.31)
Table III. changes in BEHAVE-AD scores.
BEHAVE-AD score
Group Pre-treatment After treatment t value P-value F value P-value
Group A group (n=60) 17.70+6.01 6.37+1.34 14.377 <0.001 486.022 <0.001
Group B (n=71) 19.20+5.49 6.54+1.73 17.870 <0.001
t value 1.490 0516
P-value 0.139 0.607
BEHAVE-AD, behavioral pathology in Alzheimer's disease rating scale.
Table IV. Changes in BPRS scores.
BPRS score
Group Pre-treatment After treatment t value P-value F value P-value
Group A (n=60) 11.71+4.33 20.19+6.41 -8.166 <0.001 144.194 <0.001
Group B (n=71) 12.68+4.50 19.68+4 .43 -11.859 <0.001
t values 1.256 0.534
P-value 0.212 0.595

BPRS, brief psychiatric rating scale.
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Figure 2. expression and predictive value of VEGF in the excellent efficacy group and poor efficacy group. (A) VEGF expression in the excellent efficacy group
(421.87+12.62 pg/ml) was significantly higher than that in the poor efficacy group (404.46+14.25 pg/ml), with a significant difference (t=7.412, *"P<0.001).
(B) ROC curve analysis of the AUC of VEGF. The red mark in the black line represents the optimal cut-off point, where the optimal specificity and sensitivity
were 87.14 and 68.85%, respectively. VEGF, vascular endothelial growth factor; AUC, area under the curve.

Table V. Changes in MMSE scores.

MMSE score
Group Pre-treatment After treatment t value P-value F value P-value
Group A (n=60) 51.47+9.67 21.79+4.34 22.648 <0.001 843.158 <0.001
Group B (n=71) 53.74+10.82 22.91+5.58 20.600 <0.001
t value 1.253 1.261
P-value 0.213 0.210
Table VI. Incidence of adverse reactions in patients.
Group Nausea Dizziness Somnolence Akathisia Hypermyotonia Total incidence
Group A (n=60) 2 (3.33) 2(3.33) 3 (5.00) 1(1.67) 1(1.67) 9 (15.00)
Group B (n=71) 3(4.23) 2(2.82) 4 (5.63) 1(141) 2(2.82) 12 (16.90)
x> value 0.037 0.115 0.053 0.354 0.022 0.087
P-value 0.848 0.735 0.819 0.552 0.883 0.768

Data are presented as number and percentage [n (%)].

Table VII. Comparison of treatment costs.

Treatment

effective in 22 patients and ineffective in 6 patients. In group
B treatment was markedly effective in 38 patients, effective
in 25 and ineffective in 8 patients. Non-parametric analysis

Group costs (yuan) t value P-value  revealed that there was no statistically significant difference in
the clinical treatment efficacy between the 2 groups (P>0.05)
Group A (n=60) 913.52+125.09 5.116 <0.001  (Table VIII).

Group B (n=71) 795.61£136.56

treatment was significantly higher than that before treatment
(P<0.05), while there was no significant difference between
the 2 groups following treatment (P>0.05) (Fig. 1).

Clinical efficacy of treatment in the patients. By comparing
the clinical efficacy in the 2 groups, it was found that in
group A, the treatment was markedly effective in 32 patients,

Value of VEGF in predicting the clinical efficacy before
treatment. According to the clinical efficacy following
treatment, the patients exhibiting a markedly effective treat-
ment response were enrolled into the excellent efficacy group
(n=70), and the patients exhibiting an effective and ineffective
treatment response were enrolled into the poor efficacy group
(n=61). When comparing VEGF expression before treatment
between the 2 groups, it was found that its expression in the
excellent efficacy group was significantly higher than that
in the poor efficacy group (P<0.05). In addition, ROC curve
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Table VIII. Comparison of clinical efficacy of the treatment in the patients.

Group Markedly effective Effective Ineffective Z value P-value
Group A (n=60) 32 (53.33) 22 (36.67) 6 (10.00) -0.046 0.963
Group B (n=71) 38 (53.52) 25(35.21) 8 (11.27)
Data are presented as number and percentage [n (%)].
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Figure 3. Correlation between VEGF and the BEHAVE-AD score before and after treatment. (A) VEGF expression negatively correlated with the BEHAVE-AD
score before treatment (r’=0.594, P<0.001). (B) VEGF expression negatively correlated with the BEHAVE-AD score after treatment (r?=0.638, P<0.001).
VEGF, vascular endothelial growth factor; BEHAVE-AD, behavioral pathology in Alzheimer's disease rating scale.

analysis revealed that the area under the curve (AUC) of
VEGEF was 0.828, and the optimal sensitivity and specificity
were 68.85 and 87.14%, respectively when the cut-off point
was <409.86 pg/ml, with a Youden's index of 56.00% (Fig. 2).

Correlation between VEGF and the BEHAVE-AD score
before and after treatment. Spearman's correlation analysis
revealed that the BEHAVE-AD score gradually increased
with the decrease in VEGF expression both before and after
treatment, exhibiting a negative correlation (P<0.05) (Fig. 3).

Discussion

With the improvement in living standards and the exten-
sion of life expectancy, the incidence rate of AD, one of the
diseases affecting the elderly, has also exhibited a significantly
increasing trend (18). As a common neurological disorder in
clinical practice, AD affects cognitive function, memory and
the self-care ability of patients, accompanied by BPSD (19).
There is no cure for patients with AD with BPSD, with only
drug treatment available to alleviate the condition. Clinically,
donepezil combined with sedative drugs is the most commonly
applied treatment for such cases (20); however, the difference in
the clinical efficacy of different sedative drugs combined with
donepezil has not been extensively investigated. Therefore,
in the present study, quetiapine and sodium valproate were
respectively combined with donepezil to observe their clinical
efficacy in patients with AD with PBSD, so as to provide refer-
ences for clinicians.

BEHAVE-AD, BPRS and MMSE scores have been
confirmed to be important indicators of the clinical evaluation
of patients with AD with BPSD (21). Therefore, in the present
study, the changes in these scores were compared before and
after the patients were treated with donepezil combined with

either quetiapine or sodium valproate. The results revealed that
the scores following treatment were significantly improved
compared with those before treatment, although no differences
were found between the 2 groups following treatment, which
indicated that the two schemes achieved good clinical efficacy
in treating the disease. This is due to the fact that quetiapine
exerts a potent anti-psychotic effect by blocking dopamine,
serotonin and other neurotransmitter receptors in the brain (22).
Sodium valproate can promote the production of GABA and
can also inhibit its degradation, thus inhibiting the excitement
and reducing the agitation of patients with AD (23). Although
the two drugs act on different targets, they have a similar effect
on improving the patient's condition. In the present study, no
marked differences were observed in clinical efficacy and
adverse reactions between the two groups. However, the treat-
ment costs in group A were significantly higher than those in
group B, which indicated that the costs associated with the use
of donepezil combined with quetiapine were higher than those
of donepezil combined with sodium valproate. Through the
above research, donepezil combined with either quetiapine or
sodium valproate improved the treatment efficacy of patients
with AD with PBSD. However, compared with donepezil
combined with quetiapine, donepezil combined with sodium
propionate had a lower treatment cost and may thus be worthy
of future application and promotion.

The clinical assessment of the improvement of patients
with AD with BPSD is mainly based on various scale
scores (24), which are susceptible to subjective factors.
Compared with the scoring criteria, serological tests are more
objective. Clinically, there are few criteria for predicting the
treatment response of patients with AD with BPSD. VEGF
is a highly biologically active vascular growth promoting
factor with neurotrophic, neuroprotective and angiogenic
effects (25). It has been reported (26) that VEGF and 3
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amyloid protein can promote each other in patients with AD,
and p amyloid deposition is the main cause of the degenera-
tion and death of peripheral neurons of senile plaques. The
study by Mateo et al (27) demonstrated that VEGF expression
in the serum of patients with AD was significantly decreased,
while the study by Kakinuma et al (28) demonstrated that
donepezil promoted cardiovascular growth and VEGF
expression in mice. The above-mentioned studies indicate
that VEGF expression changes during the occurrence of AD;
however, whether it can be used as a potential observation
index remains unknown. In the present study, it was found
the expression of VEGF in groups A and B following treat-
ment was significantly higher than that before treatment,
which suggested that both combined therapies increased the
expression of VEGF. However, it is not clear whether VEGF
can be used as a potential indicator for predicting the clinical
efficacy; thus the patients were further divided into the excel-
lent efficacy group and poor efficacy group. The analysis
revealed that the excellent efficacy group had a higher VEGF
expression than the poor efficacy group before treatment,
suggesting that VEGF was expected to be a predictor for the
treatment response of patients with AD with BPSD. Moreover,
ROC analysis demonstrated that the AUC of the VEGF was
0.828, exhibiting a high clinical value. At the end of the study
period, the correlation between VEGF and BEHAVE-AD
score was analyzed before and after treatment, and it was
found that there was a negative correlation between them;
that is, the expression of VEGF gradually increased with the
decrease in the BEHAVE-AD score. Therefore, VEGF may
be used as a potential predictive factor of the clinical efficacy
of treatment in patients with AD with PBSD.

However, there are some limitations to the present study.
First, it is not clear how the two therapies improved the
expression of VEGF in patient serum. Second, the correlation
between VEGF, and the BPRS and MMSE scores was not
analyzed. Third, this was not a randomized controlled study,
which may lead to some bias in the results. Fourth, whether
a single serological test can be used as a predictor of treat-
ment efficacy warrants further clinical verification. Therefore,
further basic trials are required to detect the expression of
VEGEF in the cerebrospinal fluid of patients, and to observe
the correlation between serum and VEGF, in order to improve
the sensitivity and specificity of prediction, so as to address the
deficiencies of the present research results.

In conclusion, both quetiapine and sodium valproate,
respectively combined with donepezil improved the clinical
efficacy in patients with AD with PBSD, of which the latter
was relatively more cost-effective and may thus be worthy of
clinical promotion. In addition, VEGF expression negatively
correlated with the BEHAVE-AD score and may thus be used
as a potential predictive factor for the treatment of patients
with AD with PBSD.
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