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ABSTRACT

Background Since the outbreak of COVID-19, no data
have been available for hospitalised psychiatric patients
who are suspected to have COVID-19. We performed a
comprehensive investigation of the clinical features of
hospitalised patients with schizophrenia with or without
suspected COVID-19 in Hubei Province, China.

Aim To explore the clinical characteristics of hospitalised
patients with schizophrenia with suspected COVID-19 in
Hubei Province, China.

Methods 21 hospitalised patients with schizophrenia
with suspected COVID-19 (COVID-19 suspected group) in
the isolation ward of a mental health hospital in Wuhan
and 30 hospitalised patients with schizophrenia (clean
group) in the general ward of another mental health
hospital in Yichang were recruited. We retrospectively
reviewed their clinical characteristics, laboratory findings
and chest CT results before 21 February 2020. We also
compared the emotional and mental symptoms between
the two groups.

Results Medical records revealed that 21 COVID-19
suspected patients were transferred to the isolation ward
between 30 January 2020 and 15 February 2020. The
mean age (SD) of COVID-19 suspected patients was 43.1
(2.6). 12 (57.1%) patients showed abnormalities on chest
CT before onset of respiratory symptoms. 14 (66.7%)
patients had psychiatric medications adjustment after
detection of abnormal chest CT findings. By 21 February,
one patient was confirmed to have COVID-19. Even though
the remaining 20 (95.2%) were negative for at least two
reverse transcription PCR tests, 11 (52.4%) patients met
the diagnostic criteria for clinically confirmed cases.
Compared with patients in the clean group, patients in the
suspected COVID-19 group showed significantly higher
stress, depression and anxiety levels and poorer sleep
quality.

Conclusion Setting up an independent isolation ward for
hospitalised psychiatric patients who are suspected to
have symptoms of COVID-19 helped control the spread
of the epidemic. Patients with schizophrenia suspected
to have COVID-19 showed increased stress and mood
and sleep disturbances, which should be appropriately
managed.

INTRODUCTION

Since the outbreak of COVID-19 caused
by severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) in Wuhan, Hubei
Province, China, patients with severe mental
illness have inevitably been affected. Consid-
ering the understanding of COVID-19 to
date, enormous challenges exist in the
management of hospitalised patients with
mental disorders. China has issued a series of
measures, including triage, infection preven-
tion and control, and treatment, to deal with
the COVID-19 epidemic in mental health
hospitals.' * Hospitalised patients with mental
disorders have emotional disturbances,
behavioural disorders and and a history of
long-term use of antipsychotic drugs. Phys-
ical and psychiatric symptoms of patients
with mental disorders may worsen with the
SARS-CoV-2 infection, leading to difficul-
ties in treatment and management. We have
found no published studies on the clinical
features of hospitalised psychiatric patients
who have COVID-19. With these challenges in
mind, we performed a comprehensive retro-
spective investigation of the clinical features
of 21 hospitalised patients with schizophrenia
who were suspected to have COVID-19 at a
mental health hospital in Hubei Province,
China. Further, we compared them with
30 clean hospitalised patients with schizo-
phrenia at another mental health hospital in
Hubei Province in order to better understand
how COVID-19 influenced clinical outcomes.

METHODS

Study design and participants

This was a retrospective, double-centre
study. Owing to the outbreak of COVID-
19, isolation wards were established on 30
January 2020 at one mental health hospital
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32 patients who were suspected to have COVID-19 in the isolation
ward in Wuhan

11 patients were excluded for other diagnosis
- 7 patients were diagnosed with mood
disorder
- 2 patients were diagnosed with dementia
- 2 patients were diagnosed with mental
retardation

21 schizophrenia patients who were suspected to have COVID-19
in the isolation ward in Wuhan (COVID-19 suspected group)

|

Describing clinical characteristics of patients in COVID-19
suspected group

158 schizophrenia patients in
the general ward in Yichang
(clean group)

—'| Convenient sampling |

21 patients in 30 patients
COVID-19 suspected group in clean group

I |
!

Data analysis:
Comparison of clinical characteristics and assessment scale scores
between two groups

COVID-19, coronavirus disease

Figure 1 Flowchart of sample recruitment.

in Hubei Province. When patients in this mental health
hospital showed the onset of respiratory symptoms,
such as fever and cough and/or new abnormal chest CT
findings, they were transferred to the isolation wards as
COVID-19 suspected cases. Hospitalised patients with
schizophrenia who were suspected to have COVID-19
(COVID-19 suspected group) were recruited from one of
the isolation wards at this mental health hospital from 30
January to 21 February 2020. Meanwhile 30 hospitalised
patients with schizophrenia in the general ward who were
not suspected to have COVID-19 (clean group) from a
mental health hospital in Yichang (also in Hubei Prov-
ince, 300 km away from Wuhan) were recruited using a
convenience sampling method. The two aforementioned
hospitals are large psychiatric hospitals in Hubei Prov-
ince, providing outpatient and inpatient treatment for
patients with severe mental illness. Most wards are of the
closed type, and inpatients receive medication, psycho-
logical rehabilitation and physical therapy (figure 1).

Procedures

We extracted data on clinical characteristics, radiological
characteristics, laboratory findings and treatment up to
21 February 2020 from the electronic medical records
of patients with suspected COVID-19. For patients in the
clean group, we obtained data on clinical characteristics
and treatment of mental illnesses from the electronic

medical records. When the electronic medical records
were unclear, we enquired with the doctors of the wards.
The investigation was implemented without any inter-
vention in the treatment of patients. After two doctors
performed and verified the mental examinations, several
scales were used to assess the emotional and mental
symptoms of both groups. The Positive and Negative
Syndrome Scale (PANSS)® was used to assess the psycho-
pathology associated with schizophrenia. The Perceived
Stress Scale (PSS)* was used to assess the perception of
stress. The Hamilton Anxiety Rating Scale (HAMA)® and
the Hamilton Depression Rating Scale (HAMD)® were
used to assess the severity of emotional symptoms. The
Pittsburgh Sleep Quality Index (PSQI)” was used to assess
the quality of sleep.

Outcomes

In this study, the following basic clinical characteristics

were investigated:

» Demographic data (age and sex).

» Comorbidities (cardiovascular, digestive, endocrine
and respiratory diseases).

» Respiratory symptoms (fever, cough, shortness of
breath, muscle ache, headache, sore throat, rhin-
orrhoea, chest pain, diarrhoea, and nausea and
vomiting; recorded as ‘no symptom’, ‘one symptom’
or ‘more than one symptom’).

The following radiological characteristics were
investigated:

» Since some patients only had abnormal results on
chest CT without respiratory symptoms and those
with emergent respiratory symptoms underwent chest
CT examination immediately, we extracted the date
when there were abnormalities on chest CT for the
first time in COVID-19 suspected patients.

» Whether the patients had abnormalities on chest CT
before the onset of respiratory symptoms, after the
onset of respiratory symptoms or without respiratory
symptoms.

» Distribution of abnormalities on chest CT: recorded
as ‘unilateral’ or ‘bilateral’.

The following laboratory findings were investigated:

» Results of the real-time reverse transcription PCR (RT-
PCR) tests for SARS-CoV-2.

» Counts and percentages of lymphocytopaenia
(Iymphocytopaenia was defined as a lymphocyte
count of less than 1500 cells/mmg).

» Counts and percentages of leucopenia (leucopenia
was defined as a lymphocyte count of less than 4000
cells/ mm?’).

Treatment was investigated as follows:

» Counts and percentages of antibiotic and antiviral
therapy.

» Counts and percentages of intravenous antibiotic
therapy.

» Categories of psychiatric medications (antidepres-
sants, benzodiazepines and mood stabilisers).
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» Adjustment of psychiatric medications after detection
of abnormalities on chest CT (increase or decrease of
the types or doses of psychiatric medications).

PANSS, PSS, HAMD, HAMA and PSQI scores were used
to assess patients’ emotional and mental symptoms and
sleep quality.

For the COVID-19 suspected group, we obtained the
aforementioned data. For the clean group, demographic
data, comorbidities, categories of psychiatric medica-
tions, and PANSS, PSS, HAMD, HAMA and PSQI scores
were obtained with the same method as those for the
COVID-19 suspected group.

Statistical analysis

Continuous measurements were expressed as mean and
SD, and categorical variables as counts and percentages.
Group differences in characteristics were assessed with
X2 statistics for categorical variables, t-test for continuous
variables with a normal distribution and non-parametric
test for variables without a normal distribution. Analyses
of covariance (ANCOVA) and non-parametric ANCOVA
were used to adjust for benzodiazepines use between the
two groups for the results of PANSS, PSS, HAMD, HAMA
and PSQI. The significance level for all statistical tests was
set at p<0.05 (two-tailed). We used SPSS V.22.0 and R soft-
ware for data analysis.

RESULTS

Clinical characteristics of the COVIDCovid-19 suspected group
There were 21 patients in the COVID-19 suspected group
and 30 patients in the clean group (figure 1). Twenty-one
patients in the COVID-19 suspected group in Wuhan
were transferred to the isolation ward between 30 January
and 15 February 2020 due to respiratory symptoms
or abnormal CT findings (figure 2). Chest CT abnor-
malities were first detected between 12 January and 8

COVID-19 suspected patients with CT r Transfer to isolation ward (n)
findings for the first time (n)

JAN. 12-16 3
JAN. 17-21
JAN. 22-26 4

FEB. 6-10 2 .
FEB. 11-15 I

Figure 2 Flowchart of patients with COVID-19 who were
transferred to the isolation ward on detection of chest CT
findings for the first time.

Table 1 Clinical characteristics of patients suspected to
have COVID-19

Patients (n=21)

Age (years)
Mean (SD) 43.1 (2.6)
Range 24-61
Sex, n (%)
Female 12 (57.1)
Male 9 (42.9)
Comorbidities, n (%) 8 (38.1)
Cardiovascular diseases 3(14.3)
Digestive disease 4 (19.0)
Endocrine disease 1(4.8)
Respiratory disease 1(4.8)
Respiratory symptoms, n (%)
No symptom 5 (23.8)
One symptom 8 (38.1)
More than one symptom 8 (38.1)

Identifying the patients, n (%)

Abnormalities on chest CT before onset 12 (57.1)
of respiratory symptoms

Abnormalities on chest CT after onset 4 (19.0)

of respiratory symptoms

Abnormalities on chest CT without 5 (23.8)

respiratory symptoms
Abnormalities on chest CT, n (%)

Unilateral 10 (47.6)

Bilateral 11 (52.4)
RT-PCR test, n (%)

Positive 1(4.8)

Negative 20 (95.2)
Routine blood test, n (%)

Leucopenia 11 (52.4)

Lymphocytopaenia 9 (42.9)
Respiratory treatment, n (%)

Antiviral treatment 21 (100)

Antibiotic treatment 21 (100)

Intravenous antibiotic therapy 4 (19.0)
Psychiatric treatment adjustment after 14 (66.7)
detection of chest CT findings, n (%)

Increase of the types or doses 11 (52.4)

Increased benzodiazepines 6 (28.6)

Decrease of the types or doses 3(14.3)

RT-PCR, reverse transcription PCR.

February 2020, and eight (38.1%) patients first showed
abnormal chest CT findings between 27 January and 30
January 2020 (figure 2). Table 1 summarises the clinical
characteristics of the COVID-19 suspected group. The
COVID-19 suspected group included 12 (57.1%) women
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Table 2 Comparison of clinical characteristics and assessment scale scores between patients with and without suspected

COVID-19
COVID-19 suspected group Clean group
(n=21) (n=30) VzZ/? P value
Age (years), mean (SD) 43.1 (2.6) 45.0 (9.2) -0.626 0.543
Female and male, n (%) 9 (42.9) 15 (50) 0.253 0.615
Comorbidities, n (%) 8(38.1) 4 (13.3) 2.946 0.086
Psychiatric medications, n (%)
Antidepressants 1(4.8) 0 (0) 0.412
Mood stabiliser 7 (33.3) 5(16.7) 1.907 0.167
Benzodiazepines 12 (567.1) 5(16.7) 9.107 0.003*
Assessment scales, mean (SD)
PANSS 67.1 (19.5) 61.5 (14.9) 117 0.248
PSS 26.5 (6.0) 11.6 (4.0) 9.907 <0.001*
HAMD 14.1 (8.1) 0.4 (0.8) -6.318 <0.001*
HAMA 13.9(9.3) 2.2 (2.1) -5.099 <0.001*
PSQlI 8.0 (3.9) 4.7 (3.6) -2.835 0.005*
*P<0.05.

HAMA, Hamilton Anxiety Rating Scale; HAMD, Hamilton Depression Rating Scale; PANSS, Positive and Negative Syndrome Scale;

PSQI, Pittsburgh Sleep Quality Index; PSS, Perceived Stress Scale.

and 9 (42.9 %) men, with a mean (sd) age of 43.1 (2.6)
years. Among them, eight (38.1%) patients had comor-
bidities. Eight (38.1%) patients had more than one
respiratory symptom. Twelve (57.1%) patients had abnor-
malities on chest CT before onset of respiratory symp-
toms; four (19.0%) had abnormalities on chest CT after
onset of respiratory symptoms; and five (23.8%) only had
abnormalities on chest CT without respiratory symptoms.
Eleven (52.4%) patients had bilateral abnormalities on
chest CT. Eleven (52.4%) patients had lymphocytopaenia
and nine (42.9%) had leucopenia.

All patients underwent the RT-PCR test for SARS-CoV-2
at least twice. One (4.8%) patient was confirmed to have
COVID-19 on the third RT-PCR test. The remaining 20
(95.2%) patients were negative for at least two PCR tests,
and 11 (52.4%) patients met the diagnostic criteria for
clinically confirmed cases. The patient confirmed to have
COVID-19 was transferred to a ward for confirmed cases
on 21 February 2020.

Treatment in the COVID-19 suspected group

Patients in the COVID-19 suspected group were treated
in the isolation ward which had 32 patients with 7 doctors
and 14 nurses. Standard precautions were adopted in
the ward. All patients received antiviral and antibiotic
treatments, and four (19.0%) received intravenous anti-
biotic therapy. As for psychiatric treatment, 14 (66.7%)
patients had psychiatric medication adjustment after
detection of chest CT abnormalities; increase in the types
or doses of psychiatric medications were found in 11
(52.4%) patients, and 6 (28.6%) patients were prescribed
with an increased dose of benzodiazepines. Apart from
psychiatric medications, patients received education on

COVID-19, psychological intervention and assistance for
communication with their family members.

Comparison between COVID-19 suspected and clean groups
Patients in the clean group were treated in the general
ward of another mental health hospital in Yichang. In
addition to the daily treatment, this hospital adopted
measures such as suspending family visits and conducting
daily temperature tests on medical staff and hospital-
ised patients. There were no hospitalised patients with
confirmed or suspected COVID-19 in this hospital by 21
February 2020.

The clean group included 15 (50%) women and 15
(50%) men, with a mean (SD) age of 45.0 (9.2) years.
Four (13.3%) patients had comorbidities. There were
no significant differences in age, sex or percentage of
comorbidities between the two groups. More patients
in the COVID-19 suspected group received benzodiaze-
pines (12, 57.1%) than in the clean group (5, 16.7%),
and the difference was statistically significant (p=0.003).
Compared with patients in the clean group, patients in the
COVID-19 suspected group had significantly higher PSS,
HAMD, HAMA and PSQI scores. PANSS scores showed no
statistically significant difference between the two groups
(table 2). After adjustment for benzodiazepine use, statis-
tically significant difference in PSS (F=89.83, p <0.001),
HAMD (p=0.003), HAMA (p=0.003) and PSQI (p=0.04)
scores between the two groups still existed (table 3).

DISCUSSION

Main findings

In this retrospective study, we described the clinical char-
acteristics of hospitalised patients with schizophrenia

4
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Table 3 Comparison of clinical characteristics and
assessment scale scores between patients with and without
suspected COVID-19 adjusting for benzodiazepine use

Statistical method F P value
PANSS  ANCOVA 0.547 0.463
PSS ANCOVA 89.83 <0.001*
HAMD Non-parametric ANCOVA — 0.003*
HAMA Non-parametric ANCOVA - 0.003*
PSQl Non-parametric ANCOVA - 0.04*
*P<0.05.

ANCOVA, analysis of covariance; HAMA, Hamilton Anxiety Rating
Scale; HAMD, Hamilton Depression Rating Scale; PANSS, Positive
and Negative Syndrome Scale; PSQI, Pittsburgh Sleep Quality
Index; PSS, Perceived Stress Scale.

who were suspected to have COVID-19 in Hubei Prov-
ince, China, and provided an overview of the COVID-19
suspected patients in the isolation ward of a mental health
hospital. These were compared with patients with schizo-
phrenia in the general ward of another mental health
hospital to show the emotional and behavioural charac-
teristics of patients with suspected COVID-19.

Since the outbreak of COVID-19 in Hubei Province,
China, infection of SARS-CoV-2 has occurred at mental
health hospitals due to contact with patients with
confirmed COVID-19 or carriers during the early phase
of the epidemic. We believed it was difficult to identify
confirmed cases from a large number of suspected cases
in the early phase of the outbreak. Identifying COVID-19
infection based on clinical symptoms and chest CT, rather
than relying entirely on RT-PCR testing, helped patients
receive timely treatment and reduced the risk of expo-
sure among uninfected patients. In this study, only one
patient had positive result on the third RT-PCR test, and
although the remaining 20 patients were negative for at
least two PCR tests, 11 (52.4%) met the diagnostic criteria
for clinically confirmed cases. False-positive results of
the RT-PCR test for SARS-CoV-2 have been reported due
to clinical course, specimen collection and detection
process,® through which some patients may be underdiag-
nosed. In this study, some patients had abnormalities on
chest CT without respiratory symptoms, and more than
half of patients had chest CT findings before the onset
of respiratory symptoms. Recent studies have reported
patients with chest CT findings who initially had negative
results in the RT-PCR test for SARS-CoV-2 and finally posi-
tive results.”'” The asymptomatic patients with COVID-19
were not well understood and such cases bring challenges
to infection control,' '* particularly in places with closed
management such as mental health hospitals. There-
fore, according to the fifth edition of the guideline on
COVID-19 in China (valid from 5-19 February),"” '* timely
centralised isolation of patients with suspected symptoms
at that time had positive significance in controlling the
spread of the epidemic at the mental health hospital.

As for psychiatric management, psychiatric medica-
tions were adjusted according to the clinical progress
of patients with suspected COVID-19. More than half of
the patients received increased prescriptions of the types
or doses. Meanwhile, psychotherapy and patient educa-
tion were strengthened. Both respiratory treatment and
original psychiatric management should be taken into
account for hospitalised patients with schizophrenia
who are suspected to have COVID-19.' * Strengthening
the assessment of psychiatric symptoms and monitoring
biochemical levels were suggested in future treatment.”

Greater perceived stress and emotions of depression
and anxiety were found in the COVID-19 suspected
group than in the clean group. Moreover, patients in
the COVID-19 suspected group had poorer sleep quality.
Transferring to the isolation ward, changes in environ-
ment and healthcare workers, and suspected COVID-19
itself could be stressors for patients.'” Depression, anxiety
and poor sleep quality could occur under stress.'*"® The
lessons learnt from the severe acute respiratory syndrome
and Ebola outbreaks indicated that challenges and stress
could trigger common mental disorders, including
anxiety and depressive disorders, and post-traumatic
stress disorder,19 20 which in turn could result in hazards
that exceed the consequences of the infection itself.”!
Besides, ACE2, the receptor of SARS-CoV-2,%is a compo-
nent of the renin-angiotensin system (RAS) which can be
found in the central nervous system.”* Animal studies
indicated that RAS is related to stress and mood disor-
ders.** ® Whether SARS-CoV-2 could infect the central
nervous system and cause affect stress and emotional
disturbances or not needs to be investigated. Compre-
hensive clinical measures should be taken in the isolation
ward to help patients cope with these problems.

Limitations

There were several limitations to this study. First, this was
a retrospective study focusing on the clinical characteris-
tics and management of hospitalised patients with schizo-
phrenia who were suspected to have COVID-19, with
statistical analysis that was relatively simple. Longitudinal
studies focusing on patients with schizophrenia who have
COVID-19 are required in the future. Second, patients
in the COVID-19 suspected group and clean group were
recruited from different hospitals and the assessments
were performed by different doctors, which may cause
bias. In order to reduce bias, we selected two mental
health hospitals with similar scales in Wuhan, and the
doctors who performed the assessment of patients were
at least attending doctors. Third, follow-up of patients in
the COVID-19 suspected group is needed to reveal more
details with regard to clinical characteristics.

Implications

This study depicted the clinical features of hospitalised
patients with schizophrenia who were suspected to have
COVID-19. The process of management, such as distin-
guishing suspected patients and transferring them to the
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isolation ward, was described in detail. This study revealed
that setting up an independent isolation ward for treating
psychiatric patients who were suspected to have COVID-19
helped control the spread of the epidemic at a mental
health hospital. Patients with schizophrenia suspected of
an infection with SARS-CoV-2 showed obvious stress and
mood and sleep disturbances, which should be accounted
for in the management of these patients.
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