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Abstract: Objective: To analyze the effects of botulinum toxin type A (BtA) in the treatment of patients with Parkinson’s
disease and depression. Method: 89 patients with Parkinson’s disease and depression were assigned into control
group and observation group by random number table method, of which 44 patients in the control group were treated with sertraline and 45 patients in the observation group were treated with BtA. The two groups were compared
in terms of mood, cognitive function and adverse reactions. Results: The Hamilton Depression Self-Assessment
Scale (HAMD) scores of the two groups following treatment were lower than those before treatment while the MiniMental State Examination (MMSE) scores were higher than those before treatment (P<0.05). The incidence rate
of adverse events was 11.11% in the observation group and 29.55% in the control group (P<0.05). The Pittsburgh
sleep quality index (PSQI) scores and 39-item PD Questionnaire (PDQ-39) scores after 2 and 3 months of treatment
and 2 months after completion of treatment were lower than those before treatment (P<0.05). Conclusion: Patients
with Parkinson’s disease and depression receiving BtA treatment can gain treatment effects similar to those of the
sertraline, with less adverse reactions.
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Introduction
Parkinson’s disease (PD) is one of the most prevalent neurological disorders, with the
elderly being the predominant population and
the incidence increasing with age [1]. Patients
with PD exhibit a variety of motor and nonmotor symptoms, which include postural instability, rest tremor, muscle tone, and slowness of
movement, while non-motor symptoms commonly include decreased sleep quality, pain,
fatigue, autonomic dysfunction, and depression [2, 3].
Depression is the most prevalent type of nonmotor symptoms in patients with PD. Statistics
show that the incidence rate of depression in
patients with PD is about 40%, most of whom
are mildly depressed, but a very small proportion of patients will experience severe depression [4]. Studies have shown that risk factors
for depression in patients with PD include gender, gait abnormalities, and severe movement

disorders [5]. It has been found that depression
can occur early or late in the course of PD and
some patients even have depressive symptoms
before the onset of PD, which is considered to
be one prodromal manifestation of PD [6].
Patients with PD combined with depressive
symptoms may experience irritability, loss of
pleasure, persistent depressed mood, pessimism, and some may even show suicidal tendencies, posing a serious threat to their health
and safety. Therefore, it is very important for
patients with PD to prevent and control depressive symptoms. Selective serotonin reuptake
inhibitors are widely prescribed, and sertraline
is the representative drug. However, this drug
has a lot of adverse reactions and needs to be
used continuously for a longer period of time,
so it is difficult to ensure patient compliance
[7]. Botulinum toxin type A (BtA) was mostly
used in cosmetic industry and neurology treatment, but it was gradually found to have some
improvement effects on depression [8]. Studies
using BtA to treat multiple cases of depression
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Zhangqiu District People’s Hospital. Exclusion
criteria: patients who were taking antipsychotic
medication prior to study, with family history of
psychiatric disorders, co-morbidities of other
important organs and systems, depression not
caused by PD; with allergic reactions to study medication; inability to complete the full
follow-up.
Methods
In addition to the regular treatment for PD, the
CNG received sertraline hydrochloride tablets
(H20060316, Shanxi Qianyuan Pharmaceutical
Group Co., Ltd.) for antidepressant treatment,
q.d.1-2 tablets for 3 months. BtA (S20030099,
Allergan Ireland Pharmaceutical Company) was
administrated in the OG. 100 U of BtA was diluted with 2 ml of 0.9% saline, and it was then
injected into 20 different sites in the temporalis, frowning muscle, lateral canthus of the
eyes, and frontalis muscle using a 1 ml syringe,
q.d for 3 months (Figure 1).
Observation indicators
Figure 1. Schematic diagram of BtA injection sites.

have shown remission rates of over 90% [9]. A
randomized controlled study found that BtA
was effective in controlling primary depression
[10]. However, whether this drug has the same
therapeutic effect on depression caused by PD
has not been confirmed by studies.
In this study, 89 patients with PD and depression were enrolled to analyze the effectiveness
of BtA in their treatment to explore more feasible treatment options for PD and depression.
Materials and methods
Data
The 89 patients with PD and depression admitted to our hospital from January 2019 to
December 2019 were divided into a control
group (CNG) and an observation group (OG) by
random numerical table method, with 44 and
45 patients in each group, respectively. Inclusion criteria: patients who met diagnostic criteria of PD [11] and depression [12]; patients who
had been receiving regular antiparkinson drugs
and had not received other antidepressant
medication within 1 month prior to the study. All
the patients signed informed consent. This
study had obtained the ethical approval of
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Hamilton Depression Self-Assessment Scale
(HAMD) [13]: Eight items are scored on a
5-point scale, ranging from 0 = not present to 4
= severe. Nine are scored from 0-2. The total
scale score ranged 0-76, with a score of 35 or
more indicating severe depression, a score of
20-35 indicating mild or moderate depression,
and a score of less than 8 indicating no depressive symptoms.
Cognitive function was assessed using the
Mini-Mental State Examination (MMSE) [14],
which includes temporal orientation (5 points),
spatial orientation (5 points), immediate memory (3 points), attention/concentration (5 points), delayed recall (3 points), naming (2
points), verbal repetition (1 points), verbal comprehension (3 points), writing (1 points), reading
a sentence (1 points), and constructional praxis
(1 points). 0 point stands for incorrect or unknown answers. Any score of 27 or more (out of
30) indicates a normal cognition. Lower scores
can indicate severe (≤ 9 points), moderate (1020 points) or mild (21-26 points) cognitive
impairment.
Adverse reactions including a feeling of brow
muscle stiffness, headache, dizziness, gastrointestinal distress, and dry mouth were recorded.
Sleep quality was evaluated by the Pittsburgh
sleep quality index (PSQI) [15] scale, which conAm J Transl Res 2021;13(4):2717-2723
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Table 1. Comparison of baseline data between the two groups ( x ± sd)/[n (%)]
Data
Gender

Male
Female

Age (years)
Duration of Parkinson’s disease (years)
Duration of depressive symptoms (months)
BMI (kg/m2)
Levodopa equivalent daily dose
Hoehn-yahrrating (points)

Figure 2. Comparison of HAMD scores. There was no
significant difference in HAMD scores between the
control group and the observation group before treatment, after 1, 2 and 3 months of treatment, and 2
months after completion of treatment (P>0.05). The
HAMD scores after 1, 2, and 3 months of treatment
and 2 months after completion of treatment were
lower in both groups than those before treatment
(P<0.05).

tains 19 self-rated questions and 5 questions
rated by the bed partner or roommate (if one is
available). With a total score of 0-21, the higher
the score, the worse the sleep quality.
Quality of life (QOL) was evaluated using the
39-item PD Questionnaire (PDQ-39) [16], which
assesses how often people affected by Parkinson’s disease experience difficulties across
8 dimensions of daily living including relation2719

Observation
group (n=45)
26 (57.78)
19 (42.22)
68.75±11.43
5.62±2.75
5.32±0.59
22.34±1.19
581.36±152.16
3.16±1.86

Control group
(n=44)
28 (63.64)
16 (36.36)
67.52±10.19
5.81±2.83
5.41±0.62
21.98±1.05
569.45±147.21
3.22±1.69

t/X2

P

0.320

0.572

0.535
0.321
0.702
1.512
0.375
0.159

0.594
0.749
0.485
0.134
0.708
0.874

Figure 3. Comparison of cognitive function. There
was no significant difference in cognitive function
scores between the control group and the observation group before treatment, after 1, 2 and 3 months
of treatment, and 2 months after completion of treatment (P>0.05). Compared with before treatment,
both the observation group and the control group
exhibited higher cognitive function scores after 1, 2
and 3 months of treatment and 2 months after completion of treatment (P<0.05). * indicates comparisons within the observation group, P<0.05, # indicates comparisons within the control group, P<0.05.

ships, social situations and communication.
With 156 points in total, the higher the score,
the lower the patient’s QOL.
The above scales were all evaluated before
treatment, 1 month after treatment, 2 months
Am J Transl Res 2021;13(4):2717-2723
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Table 2. Comparison of the incidence of adverse reactions during treatment in the two groups [n (%)]
Stiffness in the
Gastrointestinal
Dry
Total
Headaches Dizziness
brow muscles
discomfort
mouth incidence rate
Observation group (n=45)
2 (4.44)
2 (4.44)
1 (2.22)
0 (0.00)
0 (0.00)
5 (11.11)
Control group (n=44)
0 (0.00)
2 (4.55)
3 (6.82)
4 (9.09)
4 (9.09)
13 (29.55)
X2
4.686
P
0.030
Grouping

Figure 4. Comparison of sleep quality. There was no significant difference in sleep quality scores between the control group and the observation group before treatment, after 1, 2 and 3 months of treatment, and 2 months after
completion of treatment (P>0.05). Compared with those before treatment, both the observation group (A) and the
control group (B) exhibited lower sleep quality scores after 2 and 3 months of treatment and 2 months after completion of treatment (P<0.05). *P<0.05 indicates the comparison between the two groups at different times, P<0.05.

after treatment, 3 months after treatment, and
2 months after completion of treatment.
Statistical methods
Statistical analysis was performed with SPSS
23.0, count data were expressed as [n (%)] and
examined by X2_test; Measurement data were
expressed as ( x ± sd) and compared using t
test; Multi-point comparisons were analyzed
with ANVOA with post hoc F-test. Figures were
drawn with Graphpad Prism 8. P<0.05 was
considered statistically significant.
Results
General information
There were no significant differences in the
proportion of males and females (P>0.05),
mean age, duration of PD, duration of depressive symptoms, mean body mass index (BMI),
levodopa equivalent daily dose, and Hoehn and
Yahr scale scores between the OG and the CNG
(P>0.05) (Table 1).
BtA reduced HAMD score
There was no significant difference in HAMD
scores between the observation group and the
control group before treatment (P>0.05). The
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HAMD scores after 1, 2, and 3 months of treatment and 2 months after completion of treatment were lower in both groups than before
treatment (P<0.05). There was no significant
difference in HAMD scores between the observation group and the control group after 1, 2,
and 3 months of treatment and 2 months after
completion of treatment (Figure 2).
BtA improved MMSE score
The MMSE scores did not differ between the
two groups before and after treatment (P>0.05),
and the MMSE scores were increased significantly in both groups after treatment (P<0.05)
(Figure 3).
BtA reduced adverse reactions
The incidence rate of adverse events during
BtA treatment was 11.11%, which was significantly lower compared to the 29.55% of the
CNG receiving sertraline (P<0.05) (Table 2).
BtA reduced sleep quality scores
The PSQI scores of the two groups after 2 and
3 months of treatment and 2 months following
completion of treatment were lower than those
before treatment (P<0.05) (Figure 4).
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exert neurophilic effects [18].
There are seven main types of
botulinum toxin, named type
A-G. The BtA used in this study
is the most powerful one and
have shown good results in the
treatment of migraine, torticollis, and blepharospasm [19,
20]. BtA specifically binds to
the presynaptic membrane of
the somatic motor neurons at
the neuromuscular junction,
controls the release of acetylcholine from cholinergic nerve
endings, induces muscle relaxation and paralysis, and thus
relieves muscle spasm [21].
However, there is no unanimous conclusion on whether
this drug can improve depressive symptoms in patients with
PD and depression. Some
studies have concluded that it
can improve depression, while others showed contrary
results [22, 23]. In this study,
the HAMD scores and MMSE
scores were improved in both
groups after treatment (P<
Figure 5. Comparison of quality of life. There was little difference in sleep
quality scores between the control group and the observation group after 1
0.05), suggesting that BtA
month of treatment (A), 2 months of treatment (B), 3 months of treatment
showed similar efficacy to the
(C), and 2 months after the end of treatment (D) (P>0.05).
traditional antidepressant sertraline in the treatment of deBtA reduced QOL score
pressive symptoms. A similar study administrating botulinum toxin in patients with spasThere was no significant difference in PDQ-39
modic dysphonia showed a significant reducscores between the OG and the CNG before
tion in depressive symptoms in addition to an
improvement in spasmodic dysphonia [24]. A
and after treatment (P>0.05), and the PDQ-39
low-sample, single-group study using BtA in 12
scores of the two groups after 3 months of
PD patients with depression exhibited a remistreatment and 2 months after the end of treatsion rate of more than 80% after 2 months.
ment were lower than those before treatment
Although this study lacked a controlled analysis
(P<0.05) (Figure 5).
and the sample size was too small, it still conDiscussion
firmed the effect of BtA in relieving depressive
symptoms [25]. The mechanism of the improveDepression, as a type of symptom that is prevament of depressive symptoms by BtA may be
lent in PD, is correlated with cognitive impairthat facial expressions and emotional responses are controlled by the brain, and changes in
ment and motor dysfunction, and negatively
facial expressions and muscles will also proaffects QOL of patients. The occurrence of
vide emotional feedback to the brain. BtA,
depression in patients with PD was decided by
which is injected between the eyebrows, temmedical, psychosocial, neurobiological, and geporarily paralyzes the muscles and prevents
netic factors [17].
the face from expressing emotions such as
The BtA of this study is a class of neurotoxin
fear, anger and depression, thus inhibiting the
feedback of depressive emotions and relieving
produced by Clostridium botulinum, which can
2721
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depressive symptoms [26]. Moreover, the depressive symptoms are related to the severity
of PD, and the patients show depressive emotions out of worries about the disease. Treatment with BtA can significantly reduce the
symptoms of PD, eliminate the patient’s worries, and reduce depression accordingly.
Some studies have suggested that sleep quality is closely linked to a person’s emotional state
[27]. Sleep quality is positively correlated with
QOL, and the improvement of sleep quality can
contribute to the improvement of QOL [28]. In
this study, PSQI scores of two groups only started to improve significantly after 2 months of
treatment, the QOL scores started to improve
significantly after 3 months of treatment, and
the comparison between the two groups at different time points was not statistically significant, suggesting that both BtA and sertraline
can improve the sleep quality and enhance
the QOL of patients with PD and depression.
However, the timing to improvement of sleep
quality and QOL started later than the improvements of HAMD and MMSE scores. The reason
may be that the sleep quality and QOL could be
influenced by many factors, including depressive symptoms and cognitive function. When
the depressive symptoms are relieved, the cognitive function is improved, the factors influencing the sleep quality are reduced, and the sleep
quality can be gradually improved. The quality
of sleep has a direct impact on the QOL, and
when the quality of sleep is improved, the QOL
is improved accordingly. This study also showed
that the incidence rate of adverse reactions
after treatment with BtA was 11.11%, which
was significantly lower than that of 29.55% in
the CNG (P<0.05), indicating that compared
with the traditional antidepressant drug, BtA
not only achieve similar antidepressant effects,
but also show high safety. Similar studies have
shown that the incidence of adverse reactions
in patients treated with BtA does not differ
much from those treated with sertraline [29],
and differences may lie in the choice of injection sites, the dose of the drug, and condition of
study subjects.
In conclusion, BtA can achieve an effect close
to that of sertraline, and can also reduce adverse reactions in patients with PD and depression. However, this study included a small number of subjects, and the results obtained are
not sufficiently representative and scientific,
2722

and the the mechanism of BtA should be
explored further.
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