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Efficacy of Modified Electroconvulsive Therapy in
Treatment-Resistant Schizophrenia

ABSTRACT

Objective: The aim of the study was to investigate the therapeutic effects of modified
electroconvulsive therapy (MECT) in combination with risperidone tablets and psycho-
therapy in the treatment of patients with treatment-resistant schizophrenia (TRS).

Methods: Patients with TRS admitted to the psychiatric department of our hospital
between January 2018 and December 2019 were selected as study participants. They
were randomly divided into a control group and a study group, with the control group
receiving risperidone tablets and psychotherapy, and the study group undergoing MECT
as well as the control group treatment. The mood scores, efficacy, and side effects of the
2 groups were compared.

Results: After treatment, the Hamilton Anxiety Rating Scale (t=2.316, P = .021) and
Hamilton Depression Rating Scale (t=2.919, P =.013) scores of the study group were sig-
nificantly lower than those of the control group. The overall remission rate in the study
group was 96.3%, which was higher than that of the control group (y*= 9.319, P =.007).
The Positive and Negative Syndrome Scale (t=8.126, P=.003), Traumatic Exposure Severity
Scale (t=13.210, P=.002), and Brief Psychiatric Rating Scale (t=6.412, P=.001) scores were
significantly lower in the study group than in the control group. The Wechsler Memory
Scale score was higher in the study group than in the control group (t=3.971, P=.002).

Conclusion: The use of MECT in combination with risperidone tablets and psychotherapy
can effectively improve patient mood, increase efficacy, reduce adverse effects, promote
memory recovery, and shorten recovery time in patients with TRS.

Keywords: Modified electroconvulsive therapy, schizophrenia, risperidone tablets,
psychotherapy

Introduction

Schizophrenia (SP) is a chronic mental disorder, typically affecting young adults. The disease
presents with physical, sensory, and emotional disturbances, impaired logical thinking, and
behavioral irregularities, among other manifestations.' As the disease progresses over time,
it can have significant adverse effects on the patient’s physical health, family life, and soci-
ety.2 The mainstay of clinical SP treatment is pharmacological therapy supplemented by psy-
chological and social support, but a lack of scientifically-based treatment may lead to the
development of treatment-resistant schizophrenia (TRS). Patients with TRS can be defined as
follows: (1) patients who, within the last 5 years, received the appropriate dosage and dura-
tion of treatment with 2 antipsychotic drugs but experienced poor outcomes; (2) patients
who cannot tolerate the adverse reactions associated with antipsychotic medication; and (3)
patients who continue to deteriorate or relapse even after receiving preventive or mainte-
nance treatment.** TRS tends to have a protracted course and is challenging to cure. Patients
may exhibit varying degrees of depression, along with negative emotions, thoughts, and
behaviors, and the disease carries a high disability and mortality rate, profoundly impacting
the patient’s overall quality of life and well-being. Therefore, immediate and proactive treat-
ment is imperative upon disease onset.°®
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At present, clinical practice primarily employs drug therapy and psy-
chological therapy to manage this condition. Commonly prescribed
medications include clozapine and risperidone, which can effectively
alleviate positive symptoms in patients.” In recent years, behavioral
therapy has emerged as a reliable psychological intervention method
applied in clinical practice in combination with medication. Yu et al®
investigated the use of risperidone in conjunction with psychother-
apy for treating patients with TRS and demonstrated its potential to
enhance their mental state, psychological well-being, and sleep qual-
ity. However, each patient’s condition is unique. Prolonged medica-
tion use unavoidably impacts the patient’s immune function and
may entail certain side effects, drug resistance, and even resistance
to psychotherapy. Non-convulsive electroconvulsive therapy, also
known as modified electroconvulsive therapy (MECT), administers a
brief, moderate electrical current to the brain, inducing temporary
unconsciousness and improving mental state.” While some reports
exist on the combined use of MECT and antipsychotic drugs in treat-
ing patients with TRS, research on the combined use of MECT with
risperidone and psychotherapy in TRS is limited. Therefore, this article
aims to explore the efficacy of combining MECT with risperidone and
psychotherapy in improving the emotions and symptoms of patients
with TRS. To this end, the present study recruited 108 patients who
were diagnosed with TRS and admitted to the hospital’s psychiatric
department. The relevant findings are reported below.

Material and Methods

General Information

This study involved patients with TRS who were admitted to the
psychiatric department of our hospital between January 2018 and
December 2019. Using a random number table, the patients were
divided into a control group and a study group, each comprising 54
patients. The control group was administered risperidone tablets and
psychotherapy, while the study group received MECT in addition to
the control group treatment.

The inclusion criteria were as follows: patients (1) aged >18 years old;
(2) with complete medical records; (3) with Positive and Negative
Syndrome Scale (PANSS) scores for both positive and negative symp-
toms >60 points;'® (4) with a clinical diagnosis of TRS;'" (5) who had
had TRS for >5 years; (6) who had had previous treatment with 2 or
more antipsychotic drugs of different chemical structures, each at a
sufficient dosage, with no significant improvement after continuous

MAIN POINTS

« Treatment-resistant schizophrenia causes prolonged and intracta-
bleillness, and patients suffer from emotional, mental, and behav-
ioral symptoms, with a high rate of disability and death.

- The combination of modified electroconvulsive therapy (MECT)
with antipsychotic drugs has been reported in the treatment of
patients with SP. However, there are few studies on the combina-
tion of MECT with risperidone and psychotherapy for the treat-
ment of treatment-resistant schizophrenia (TRS).

« Using MECT in combination with risperidone tablets and psy-
chotherapy can improve the mood of patients with TRS, reduce
the occurrence of adverse effects, and promote the recovery of
patients’memory.
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treatment for more than 2 months; and (7) those who did not show
drug intolerance or maladaptation during the course of this study.
The exclusion criteria were as follows: patients (1) with autoimmune
diseases, malignant tumors, or other severe chronicillnesses; (2) who
had used antipsychotic drugs within the 3 months prior to their par-
ticipation in the study; (3) with severe underlying organ diseases such
as heart, lung, liver, or kidney disorders; (4) who withdrew from the
study without providing a valid reason; and (5) those who were preg-
nant or lactating. The study was conducted in accordance with the
Declaration of Helsinki, and the protocol was approved by the Ethics
Committee of our hospital (approval number: WDYY-LL-2017-12,
date: December 30, 2017).

Research Methods

Control Group: The control group was treated with risperidone
combined with psychotherapy. Patients were orally administered
risperidone tablets (Xi'an Janssen Pharmaceutical Ltd., Xi'an, China;
Chinese Pharmacopoeia Registration Number H20010309). Medication
wasinitiated atadaily dose of 1 mgfor 7 consecutive days. Subsequently,
the dosage was gradually increased to 4-6 mg per day. Depending on
the patient’s individual condition, medication dosage was adjusted as
needed to ensure a maximum daily dose of less than 6 mg.

The psychotherapy took the following form. (1) The therapists sought
to establish effective communication with patients by engaging with
them upon admission, earning their trust through sincerity, assisting
them with various examinations and systematic interventions, inform-
ing patients of the benefits of timely psychotherapy for enhanced
treatment efficacy and overall treatment outcomes, and encouraging
active participation and cooperation of both patients and their fami-
lies. (2) Information about the disease was shared with patients and
their families during hospitalization, using books, manuals, videos,
and images. (3) Given that patients with TRS can exhibit severe speech
and behavioral abnormalities during the onset of the disease, the
therapists endeavored to listen patiently to their patients’ concerns,
gain an understanding of their true thoughts, evaluate their mental
state, and actively provide positive psychological treatment and guid-
ance. This approach was carried out over a total of 2 months.

Study Group: The study group underwent MECT in addition to the
treatment given to the control group. The MECT procedure was as
follows: The Thymatron® System IV (Xingmaitong Therapeutic
Apparatus, US Somex Co. Ltd, National Machinery Injection
20163092400, model: Thymatron System IV) instrument was used for
MECT. Patients were advised to refrain from consuming food, water,
and alcohol for at least 8 hours before the treatment and to reduce
their usual medication dosage by half. The patient was positioned in a
supine posture, and 1 mg of Atropine (Wuhu Kanggi Pharmaceutical
Co.,, Ltd., Wuhu, China; Chinese Pharmacopoeia Registration Number
H34021900) was administered via the intravenous route, followed by
an intravenous injection of 1.5 mg/kg propofol (Guangdong Jiabo
Pharmaceutical Co,, Ltd., Guangdong, China; Chinese Pharmacopoeia
Registration Number H20051843). Once the eyelash reflex disappeared,
1-1.5 mg/kg of succinylcholine chloride (Shanghai Xudong Haipu
Pharmaceutical Co., Ltd., Shanghai, China; Chinese Pharmacopoeia
Registration Number H31020599) was administered intravenously. The
muscle status of the patient was monitored, and, after the
disappearance of any generalized muscle tremor, a mouth protector
was put in place, and the patient was connected to the Thymatron’
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System IV machine. The temporal side of the dominant hemisphere of
the patient was connected to an electrode, with the amount of
electricity set according to the patient’s age and resistance <1000 Q.
The electrode was then energized for 5 seconds. During the treatment
period, the patient’s vital signs were monitored closely, and their
orbicularis oculi, mouth corners, fingers, and toes twitched slightly.
After the electrical stimulation ceased, oxygen therapy was
administered to the patient’s limbs and face. The MECT therapy was
carried out 3 times a week, and the frequency was gradually reduced
based on the individual patient’s condition. A treatment course
consisted of approximately 8~12 sessions spanning roughly 2 months.

Outcome Measures

After 2 months of treatment, the treatment outcomes of the con-
trol group and the study group were evaluated using the following
methods.

1. Each patient’s emotional state was assessed using the Hamilton
Anxiety Rating Scale (HAMA) and the Hamilton Depression
Rating Scale (HAMD), and the scores of the 2 groups were com-
pared. A HAMA score of >29 was defined as severe anxiety, 21-28
as moderate anxiety, 14-20 as mild anxiety, 7-13 as possible anxi-
ety, and <7 points as no anxiety. A HAMD score of <8 was classi-
fied as normal, 8-20 as possible depression, 20-35 as moderate
depression, and >35 as severe depression.'

2. The 2 groups’ PANSS scores, which evaluated the severity of
positive and negative symptoms before and after treatment,
were compared to assess treatment efficacy. The total PANSS
score ranges from 30 to 120, with a higher score indicating more
severe symptoms.'* The assessment categories were as follows: i)
significant improvement was a significant decrease in the PANSS
score by 75% or more compared with the pre-treatment level;
i) remission was a mild reduction in the PANSS score by 25%
to 74% compared with the baseline; iii) no response signified a
modest decline in the PANSS score by <25% after treatment.™

The main points of distinction between the depressive
symptoms and negative symptoms of the participants are as fol-
lows: Symptom characteristics: The negative symptoms of SP are
mainly apathy, poor thinking, decreased speech, and withdrawn
behavior. The symptoms of depression are mainly characterized
by depression, fatigue, decreased interest, depressed mood, and
cognitive impairment. The duration of the disease: the person-
ality of negative patients with SP changes due to the influence
of their illness, and the duration of the disease is continuous
at this time. However, patients with depression mainly change
their mental state, which is mainly manifested as an intermittent
duration of the disease.'

3. The Traumatic Exposure Severity Scale (TESS) scores of the 2
groups were compared, with a higher score indicating more
severe adverse reactions.'

4. The Brief Psychiatric Rating Scale (BPRS) scores of the 2 groups
were compared. The BPRS scale comprises a total score (18-126),
individual scores (0-7 points), and factor scores (0-7 points). The
total score reflects the overall disease severity, with a higher
score representing a more severe condition.'”” A contour map
was plotted using the BPRS scores.

5. The Wechsler Memory Scale (WMS) scores of the 2 groups were
compared. The scale has a total score of 100 points, and a higher
score indicates better memory recovery.®
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Statistical Methods

The data were analyzed using Statistical Product and Service
Solutions 22.0 statistical software (SPSS Inc., Chicago, IL, USA). Count
data (gender and treatment efficacy) were expressed in frequency
and percentage (%); measured data (age, duration of disease, HAMA,
HAMD, PANSS, TESS, BPRS, and WMS scores) were expressed as mean
Standard Deviation (SD). Count data between the 2 groups were
compared by Chi-square test. The differences in measured data were
compared by 2-sample t-test.

Results

Clinical Information

This study involved 108 patients (74 men and 34 women), who were
randomly divided into a study group and a control group. The study
group consisted of 54 patients, including 38 men and 16 women,
with an average age of [35.25 (SD=11.65)] years and an average dis-
ease course of [8.23 (SD=3.61)] years. The control group included 54
patients, comprising 36 men and 18 women, with an average age
of [39.15 (SD=10.35)] years and an average disease course of (7.21
(SD=3.51)) years. A comparison of the 2 groups in terms of gender,
age, disease duration, HAMA, HAMD, PANSS, TESS, BPRS, and WMS
scores showed no statistically significant differences (P > .05), indicat-
ing that the 2 groups were comparable (Table 1).

Treatment Efficacy

Among the 54 patients in the control group, 25 (46.30%) showed
significant improvement, 19 (35.19%) exhibited remission, and 10
(18.52%) had no response to the treatment, yielding a total remis-
sion rate of 81.48%. Among the 54 patients in the study group, 34
(62.96%) achieved significant improvement, 18 (33.33%) displayed
partial remission, and 2 (3.70%) showed no response, resulting in an
overall remission rate of 96.30%. The therapeutic effect in the con-
trol group was inferior to that in the study group, and the difference
between the 2 groups was statistically significant (P < .05) (Table 2).

Comparison of Parameters After Treatment

After 2 months of treatment, the HAMA [7.89 (SD=2.73) vs. 9.12
(SD=3.02)] and HAMD scores [13.92 (SD=4.24) vs. 11.38 (SD=3.97)]
of the study group were lower than those of the control group (P <
.05). The PANSS score of the study group was also lower than that
of the control group (51.51 (SD=2.92) vs. 57.92 (SD=2.45)), and the

Table 1. General Information

Items Control Group (54) Study Group (54) t/? P

Age (years) 39.15(SD=10.35) 35.25(SD=11.65) 1.637 .117
Gender (male) 36 (66.67%) 38(70.37%) 1.241 .072
Disease duration ~ 7.21(SD=3.51) 8.23(SD=3.61) 1.046 .085
(years)

HAMA 10.78 (SD=4.02) 10.49(SD=3.97) 2.781 .084
HAMD 14.73 (SD=4.38) 1491 (SD=4.74) 1.281 .143
PANSS 99.10 (SD=10.18)  98.87 (SD=9.92) 0.912 .891
TESS 2.72(SD=0.81) 2.69(SD=0.73) 0.812 .813
BPRS 80.73 (SD=7.08) 80.14(SD=6.89) 0.712 .910
WMS 70.66 (SD=9.12)  70.51(SD=8.98) 1.813 .831

BPRS, Brief Psychiatric Rating Scale; HAMA, Hamilton Anxiety Scale; HAMD, Hamil-
ton Depression Scale; PANSS, Positive and Negative Syndrome Scale; TESS, Treat-
ment Emergent Symptom Scale; WMS, Wechsler Memory Scale; SD, Standard
Deviation.
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Table 2. Comparison of Treatment Efficacy Between the 2 Groups [n
(%)]

Overall

Significant No Remission
Group n Improvement Remission Response Rate
Control 54 25 (46.30) 19(35.19) 10(18.52) 44(81.48)
Group
Study 54 34 (62.96) 18 (33.33) 2(3.70) 52(96.30)
Group
Va 9.319
P .007

difference between the 2 groups was statistically significant (P < .05).
Furthermore, the TESS score of the study group was significantly
lower compared with the control group’s score [1.04 (SD=0.41)
vs. 1.92 (SD=0.57))] (P < .05), and the BPRS score was significantly
lower in the study group compared with the control group [29.69
(SD=7.34) vs.37.42 (SD=7.11)] (P < .05). Conversely, the WMS score
was significantly higher in the study group than in the control group
[83.62 (SD=12.82) vs. 72.47 (SD=11.28)] (P < .05) (Table 3).

Discussion

Characterized by varying degrees of disorder in thinking, emotions,
cognition, and behavior, TRS leads to low social adaptability and has
ahigh recurrence rate.”” At present, approximately 30% of all SP cases
are classified as treatment-resistant.? The most commonly used anti-
psychotic drug is risperidone.?’ However, long-term medication may
lead to side effects and drug tolerance, potentially affecting the ther-
apeutic outcome. In recent years, alongside medical advancements,
certain physical therapies have gained clinical importance, the most
common being MECT,?? which involves the administration of appro-
priate anesthetics and muscle relaxants prior to electroconvulsive
therapy. The treatment involves the use of a controlled electric cur-
rent to stimulate the patient’s brain, inducing unconsciousness to
achieve the therapeutic goal without convulsions.?

Although Electroconvulsive therapy (ECT) is considered an effec-
tive intervention in low- and middle-income countries, the use of
unmodified ECT remains controversial.?’ Chiu et al??> concluded that
risperidone combined with MECT treatment is an effective method
for controlling the symptoms of SP, and risperidone combined with
MECT treatment significantly reduced the total PANSS score at the
end of the 8th week of treatment compared with the risperidone
group alone, with the difference between the 2 groups statistically

Table 3. Comparison of Parameters Between the 2 Groups After
Treatment

Items Control Group (54) Study Group (54) t P

HAMA 9.12 (SD=3.02) 7.89 (SD=2.73) 2.316 .021
HAMD 13.92(SD=4.24) 11.38(SD=3.97) 2919 .013
PANSS 57.92(SD=245) 51.51(SD=2.92) 8.126 .003
TESS 1.92 (SD=0.57) 1.04(SD=041) 13.210 .002
BPRS 3742 (SD=7.11) 29.69 (SD=7.34) 6.412 .001
WMS 7247 (SD=11.28) 83.62(SD=12.82) 3.971 .002

BPRS, Brief Psychiatric Rating Scale; HAMA, Hamilton Anxiety Scale; HAMD, Hamil-
ton Depression Scale; PANSS, Positive and Negative Syndrome Scale; TESS, Treat-
ment Emergent Symptom Scale; WMS, Wechsler Memory Scale.
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significant. Some studies have also shown that MECT combined
with risperidone oral solution and risperidone oral solution alone
are effective in the acute phase of SP with euphoria and agitation,
and that the treatment is fast-acting and safe, with mild adverse
effects.” This view was confirmed by the study of Sun Ning,?* which
showed that olanzapine improved positive symptoms and general
psychopathological scale scores significantly more than it improved
negative symptoms. In contrast, MECT has been shown to be effec-
tive in controlling negative symptoms in patients with SP, and Grover
S. et al® also used ECT as a potentiator complementary to pharma-
cological treatment modalities. Therefore, the combination of MECT
and antipsychotics appears to have a greater impact on symptom
control in patients with SP than medicine alone.

In this study, risperidone tablets, MECT, and psychotherapy were
employed simultaneously to improve treatment outcomes for
patients with TRS. The results indicated that the HAMA and HAMD
scores in the study group were significantly better than those in the
control group. The control group had a response rate of 81.48%,
which was significantly lower than the 96.30% observed in the study
group. After the treatment, the PANSS, TESS, and BPRS scores in the
study group were significantly lower than those in the control group,
while the WMS score in the study group was significantly higher
than that in the control group, which aligns with the findings of Ji
et al.?® These results demonstrate that the combination treatment
using risperidone tablets, psychotherapy, and MECT can significantly
improve the emotional well-being and symptoms of patients with
TRS. Fu et al”” reported that the combination of psychotherapy and
neuroleptics in the treatment of SP-related negative symptoms led
to improved scores across various factors of psychological resilience.
Psychotherapy can help patients feel cared for, enhance trust in med-
ical staff, and aid patients in breaking free from negative emotions,
thus maintaining a positive state. The MECT treatment approach,
which is known for its high safety and tolerance, can effectively
increase brain-derived neurotrophic factor protein within the brain,
leading to favorable outcomes for patients.?® Arumugham S. et al®
predicted the change in the cerebral nerves caused by MECT based
on resting-state functional magnetic resonance imaging of brain
connectivity, and Jiang Y. et al** showed that MECT induced insular
changes that may contribute to the mechanism of MECT.

There are some limitations to this study. First, the sample size was
relatively small due to time and financial constraints, and only
patients with TRS attending 1 hospital were included as study
participants. In addition, critically ill patients who may have been
suicidal or experiencing other psychiatric emergencies, where elec-
troconvulsive therapy is known to be beneficial, were excluded.
Thus, the results may be biased. Lastly, the study design did not
include a sham MECT group, and, as a result, the combination treat-
ment will need to be validated by further double-blind randomized
controlled trials. The authors plan to expand the sample size and
investigate the therapeutic effects of MECT plus hyperbaric oxygen
intervention in the future.

Conclusion
In conclusion, the combined treatment of risperidone tablets with

MECT and psychotherapy can significantly improve the symptoms
and emotions of patients with refractory SP, help patients recover
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cognitive function as soon as possible, reduce the occurrence of side
effects, and promote patient recovery. Despite the therapeutic effect
being obvious in the patients involved in this study, further valida-
tion is required.
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