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Abstract

with psychotic diseases from COVID-19 infection.

We present a study protocol designed to test the safety and efficacy of the 2019 Coronavirus Disease (COVID-19) vaccine in
patients with major psychotic disease. A secondary objective is to investigate optional vaccination methods for these patients. In a self-
experiment, a Chinese psychiatrist examined the safety and efficacy of the COVID-19 vaccine under clinical use of typical antipsychotic
agents and sedatives (olanzapine, duloxetine, and diazepam). For patients with extremely drug-resistant conditions, the safety of the
COVID-19 vaccine under electroconvulsive therapy was also investigated. The entire study process was recorded on high-definition
video. This clinical study protocol is, to our knowledge, the first of its kind. Our findings will shed new light on the protection of patients
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Introduction

In the context of the COVID-19 pandemic, many institutes have
made major efforts to identify a drug that effectively treats COVID-19
infection. To date, however no such treatment has been discovered, and
the COVID-19 vaccine is the only effective method to protect against
infection. Vaccination programs have been initiated in many countries,
with reports of some vaccine-related adverse events. In China, reported
side effects of the COVID-19 vaccine include mild fever, influenza-like
symptoms, muscle pain, and local reactions at the injection site; rare
serious adverse events, such as anaphylactic shock and cardiovascular
and cerebrovascular events, have not been observed.

Patients with major psychotic disorders, such as schizophrenia,
bipolar disorder, and depression, and those with pre-psychosis, have
been reported to be more susceptible than the general population
to COVID-19 [1-6]. Many factors contribute to this enhanced
susceptibility [4,7-10]. Significantly increased risks of COVID-19
development have been documented in patients with depression
and those with schizophrenia (adjusted odds ratios, 7.64 and 7.3
respectively), and patients with COVID-19 and mental disorders have
been found to be at increased risk of death [1].

More notably, many studies have revealed a reciprocal pattern of
deterioration between COVID-19 and major psychotic disorders, which
has a gradually increasing trend [4,8-10]. Although the mechanisms
underlying the destructive effects of COVID-19 on the immune system
remain unclear, increasing evidence indicates that this destruction
plays pivotal roles in the episode, progress, and deterioration of infected
patients [11-15]. At the same time, the COVID-19 vaccine has been
confirmed to generate an immune response, with antibody production
to block infection [15-18]. Notably, many hypotheses have involved
immune system disturbance in the pathological mechanisms of major
mental disorders [19-24]. Antipsychotics and antidepressants have
been suggested to normalize such disturbance, improving psychotic
symptoms [25-34]. These reciprocal effects of the immune system and
drugs used to treat mental disorders, however, are controversial. In
general, it might be reasonable to conclude that the immune system
is the common pathway influenced by the COVID-19 vaccine and

drugs such as antipsychotic agents and antidepressants [11-38]. This
common pathway should include sophisticated reciprocal interactions
and reaction cascades, which may involve immunoglobulin, cytokines,
complements, and adhesion molecules. Thus, the safety and efficacy
of the COVID-19 vaccine may be influenced by drugs used to treat
mental disorders. Investigation of the vaccine’s safety and efficacy in
humans with confirmed blood concentrations of antipsychotic agents,
antidepressants, and diazepam is needed; such research must be
performed with healthy individuals before being expanded to include
patients with psychosis. To date, no such study has been conducted with
a Chinese population. Human studies of this type are needed because
animal models of psychosis cannot mimic the traits of patients with
psychosis, many of which involve the brain.

In our opinion, psychiatrists should be the vanguard of such
research, volunteering to serve as study subjects, followed by healthy
volunteers and, finally, patients with psychosis. Many physicians have
conducted self-experimentation to explore new methods to treat
patients. For example, Professor Forssmann (1904-1979) inserted a
65-cm-long catheter into his elbow vein and advanced it to the right
atrium, confirming its location radio graphically after self-administering
contrast agent, thereby obtaining the first radiographic image of cardiac
catheterization.

Study objectives

This study protocol was designed to examine the safety and
efficacy of the COVID-19 vaccine for patients with major psychotic
disorders under drug treatment. We advocate the performance of three
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sub-studies to meet this goal. First, psychiatrists should volunteer as
study participants, as they are most familiar with the side effects of
antipsychotics and other drugs used to treat mental disorders. Thus,
sub-study 1 should be conducted to test the safety and efficacy of the
COVID-19 vaccine in volunteer psychiatrists via the administration
of recommended clinical doses of an antipsychotic agent, an
antidepressant, and diazepam; > 1-month and > 6-month regimens
of these drugs and the efficacy index (which measures the equivalence
of antibody production to that in healthy individuals administered
only the vaccine) should be used for assessment. The hypotheses for
this sub-study are that the COVID-19 vaccine will induce no severe
allergic reaction by the antipsychotic agents, and that vaccine-induced
antibody production will not be disturbed by the drug regimens,
leading to serious adverse events. Sub-study 2 should investigate the
safety and eflicacy of the COVID-19 vaccine in healthy volunteers
administered recommended clinical doses of an antipsychotic agent,
an antidepressant agent, and an anti-anxiety agent, respectively. The
objectives and hypotheses are the same as in sub-study 1. Sub-study 3
should be conducted in the same manner and with the same hypotheses
as sub-study 2, but with patients with schizophrenia, bipolar disorder,
depression, and severe anxiety administered the respective disease-
specific drugs.

Design and Methods

The flow of the study is illustrated in Figure 1. Statistical analyses
were performed using SAS software (version 9.3; SAS Institute, Cary,
NC, USA). Normally distributed data are expressed as means +
standard deviations and non-normally distributed continuous data are
expressed as medians with interquartile ranges. Categorical variables
are presented as numbers and percentages. Differences between groups
in demographic and clinical characteristics and total therapeutic agent
dosages over the 6-month study period were compared using Analysis
of Variance (ANOVA) or the Kruskal-Wallis rank-sum test and the
chi-squared test or Fisher’s exact test, as appropriate. The homogeneity
of variance was evaluated for the ANOVA using the Levene test.
Greenhouse-Geisser correction was applied when the sphericity
assumption was not met. To correct for missing values due to poor
treatment response or transfer to another hospital, the last observation
carried forward method was used to supply 6-month follow-up data.

For each disease, as the seropositive conversion rate in the
COVID-19 vaccinated population is about 85%, the following formula
was used to estimate the required sample size (N):

Where P is the seropositive conversion rate, Q=1-P, d is the
allowable error (5%), and t is the statistic of significance (1.96 at the
significance level of 0.05). The total sample required was determined
to be 196 cases. Considering the potential for 20% loss to follow-up,
245 samples are required. As the estimated adverse reaction rate in the
COVID-19 vaccinated population is about 30%, the required sample
size was estimated to be 323 cases. Considering the potential for 20%
loss to follow-up, 404 samples are required. We took the maximum
value of the two assessments, i.e., 404 cases, as the overall required
sample size. Hence, the totally sample size of three diseases (major
depression disorder, bipolar disorder, schizophrenia), we will totally
recruit 1300 participants.

Sub-study 1

Dr. Chuanjun Zhuo and 15 psychiatrists on his team volunteered to
participate in sub-study 1 to test the safety and validity of COVID-19
vaccination. We are using the Sinovac vaccine (SVA.US; SINOVAC Life
Sciences Co., Ltd., Beijing, China) under treatment with antipsychotic,
antidepressant, and anti-anxiety agents. Two hours before receiving
the COVID-19 vaccine (we are using the Sinovac vaccine (SVA.US;
SINOVAC Life Sciences Co., Ltd., Beijing, China), valuated psychiatrists
underwent MRI and EEG examinations to confirm that his brain
structure and function were normal. Thirty minutes after vaccination,
venous blood was collected for examination by a third-party institute to
confirm the absence of antipsychotic drugs in the doctor’s system. Two
hours thereafter, the psychiatrists took antipsychotic, antidepressant,
and anti-anxiety agents (at patient treatment doses). They were then
monitored in the ICU for a total of 72 hours, including monitoring
to detect any acute or chronic allergic reaction. The injection site was
checked every 4 hours for the first 24 hours and hourly thereafter. For
the first 24 hours, blood was collected every 4 hours to characterize
the drug trajectories and to detect any effect of the vaccine on those
trajectories; thereafter, blood was collected every day. For the first 24
hour, the doctors’ urine and feces were collected for the examination of
residual drug concentrations. MRI and EEG were performed at 12, 24,
36, and 48 hours to monitor brain function. Immune indices in blood
were also analyzed, and any relationship between the immune system
reaction and drug metabolism trajectory was characterized. All blood
samples were conducted in duplicate, for third-party confirmation of
the findings. At 25th hour, the psychiatrists took the second doses of
the same drugs. From 26 hours to 72 hours, venous blood was collected
every 12 hours to confirm the drug concentrations. After the initial
72-hours monitoring period, EEG and MRI will be performed to
examine the brain at the 48th hour and 72nd hour. Any side effects
that occur during this period will be recorded. After 48 hours ICU
observation, after 72 hours monitoring in the ICU, the psychiatrists
will be free to resume normal activities, with continuation of the
drug regimens and collection of venous blood every 48th hour for the
analysis of drug concentrations. Immune indices will be examined to
characterize the immune reaction trajectory. MRI and EEG will be
performed weekly. Any side effects that occur during this period will
be recorded, and COVID-19 antibody testing will be performed during
the 6-month study period. All procedures will be documented by HD
video recording.

Sub-study 2

600 valuated psychiatrists and 600 healthy volunteers will be
recruited from several communities in Tianjin, a city in northern
China with a population of 1600, 0000, and Wenzhou, a city in southern
China with a population of 900, 0000. Recruitment of native, resident
individuals will be performed in the two regions to avoid bias with
regard to genetic features potentially influencing vaccine safety and
efficacy. The participants will be divided into three groups taking,
respectively. Each group will comprise 50 individuals each from Tianjin
and Wenzhou. The inclusion criteria will be: 1) Age 18-55 years, 2)
No COVID-19 vaccine contraindication, 3) And voluntary consent to
study participation. Exclusion criteria will be: 1) Allergic constitution;
2) Internal, neurological, immune-system, or hematological disease; 3)
Mental disorder; and 4) Surgical disease that may affect the nervous or
immune system. The procedure used for sub-study 1 will be used for
this study, with the exceptions of healthy volunteer participation and
administration of one drug to each participant (Figure 2).
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Sub-study 1

Sub-study 2
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Figure 1: Flow of the investigation of the safety and efficacy of the COVID-19 vaccine for patients with psychosis.
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Figure 2: Flow of the investigation of the safety and validity of the COVID-19 vaccine under the use of anti-psychotic,
antidepressant, and anti-anxiety agents for 6 months (600 psychiatrists and 600 healthy volunteers participating).
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Sub-study 3

For this sub-study, patients (target n=1200) will be recruited from
several hospitals in Tianjin and Wenzhou. The participants will be
native to these regions and will be allocated to treatment groups as
described for sub-study 2. After the safety was confirmed, according to
the G* Power 3.1 manual, assuming a 15% dropout rate in each group
and to enable the observation of significant effects at a=0.05 with a
statistical power of 0.8, a total of 12, 00, 000 participants will be needed.
The inclusion and exclusion criteria described for sub-study 2 will be
applied, with the additional criterion that patients treated with more
than one drug will be excluded. The procedure used for sub-study 1 will
be used for this study (Figure 3).

The back-up study

We have prepared a contingency plan to investigate the safety and
efficacy ofthe COVID-19 vaccine in patients requiring Electroconvulsive
Therapy (ECT). This study will be completed in six steps. First, valuated
psychiatrists and healthy volunteers will undergo 12 ECT sessions
after COVID-19 vaccination to test the safety of the vaccine in people
receiving ECT. Second, valuated psychiatrists and healthy volunteers
will undergo three post-vaccination ECT sessions per week to test the
efficacy of the vaccine under ECT. Thereafter, valuated patients will
undergo ECT sessions in the same way, followed by the performance
of the same procedures with the valuated psychiatrists and volunteers.
All procedures will be the same as in the pharmacological arm of the
study, including the monitoring of life indices and HD video recording
(Figure 4).
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Figure 3: Flow of the investigation of the safety and validity of the COVID-19 vaccine under the use of anti-psychotic,
antidepressant, and anti-anxiety agents for 6 months (1200 patients with mental disorders participating).
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Figure 4: Flow of the investigation of the safety and validity of the COVID-19 vaccine under ECT over 6 months.

Outcome measures

(1) Short and long-term safety of the COVID-19 vaccine in patients
with psychosis receiving pharmacological treatment or ECT.

Detailed index measure: all adverse events and side effects.

(2) Short and long term efficacy of the COVID-19 vaccine in
patients with psychosis receiving pharmacological treatment or ECT.
The COVID-19 antibody survival time in the human body will be the
primary variable observed [39-42].

Detailed index measures: all adverse events and side effects, and
efficacy index determination, should be HD video recorded.

Strategies to treat serious adverse events and side effects

The occurrence of adverse events and side effects, including any

complaints reported by patients and/or recorded by physicians, will be
evaluated. According to the physical signs and changes in life indices,
symptomatic treatment will be administered immediately. The most
serious possible adverse events, including anaphylactic shock, will be
treated in a timely manner by emergency doctors, and will prompt the
termination of the study. Data on all reports and treatment of adverse
events and side effects, and on symptomatic treatment effects, will
be collected for further research purposes. HD video recording will
capture the possible occurrence and treatment of adverse events and
side effects.

Results

Anticipated results

The long-term safety and efficacy of the COVID-19 vaccine for
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patients with psychosis are anticipated to be ideal.

Discussion

I, Chuanjun Zhuo, a senior psychiatrist in China (Chinese ID no.
3708027197610231511, medical doctor license no. 110120000030033),
am the director of the Key Laboratory of Real-Time Tracing of Brain
Circuits of Neurology and Psychiatry (Tianjin Medical University
Affiliated Tianjin Fourth Center Hospital). I conducted the self-
experimental portion of this study because patients with psychosis
are as human as everyone, and action, rather than debate, is urgently
needed for these patients. I made the decision to simultaneously
receive one maximum recommended clinical dose each of olanzapine
(20 mg for schizophrenia), venlafaxine (225 mg for depression), and
diazepam (10 mg to improve the clinical effect or for serious anxiety or
alcohol dependence) to rapidly test the safety of the COVID-19 vaccine
for patients taking these drugs, despite the associated risks, thereby
encouraging the participation of healthy individuals and patients
in further testing of the vaccine as quickly as possible. In addition, I
underwent ECT twice a week to confirm the safety of COVID-19
vaccination for patients receiving this treatment. I felt no serious side
effect of ECT. For transparency and validity, my entire experience was
documented on HD video and can be viewed freely (Figure 5).

Figure 5: Vaccination, drug administration, ECT, and recovery of Dr. Chuanjun Zhuo
in sub-study 1.

Conclusion

As elderly individuals and those with the conditions encompassed
by the exclusion criteria will not participate in the study, the safety
and efficacy of the COVID-19 vaccine in these populations will not
be investigated. Such investigation can be undertaken only with the
establishment of a high safety profile for a COVID-19 vaccine.
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