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Abstract

Background: Increased coronavirus disease 2019 (COVID-19) incidence and mor-
tality in hospitalised patients with psychiatric and neurologic disorders have been
reported.

Methods: The clinical records of 198 patients with psychiatric and neurological dis-
orders hospitalised in the Dr Rafael Serrano Psychiatric Hospital in Puebla during
the peak of the first wave of the COVID-19 pandemic in Mexico were analysed for
psychiatric or neurologic diagnosis, gender, age, medical diagnosis, and COVID-19
prevalence. For patients with COVID-19, the effects of gender, and medical diagnosis
were explored.

Results: There was an increased COVID-19 prevalence in the studied population
(43.94%), compared with the national Mexican (~0.21% to 0.63%) and worldwide
average in the general population (~0.13% to 4.28%). However, the mortality rate
(5.75%) was lower than that reported in Mexico (11.28%-13.55%), which was higher
than the worldwide average (2.95%-4.98%). We detected increased COVID-19 prev-
alence in patients with comorbidities (odds ratios [OR] 0.4; 95% Cl: 0.2-1, P = .0447).
Moreover, patients with schizophrenia spectrum disorders have a decreased predis-
position to COVID-19 (OR 0.4, 95% Cl: 0.2-0.8; P = .0250), as opposed to patients
with intellectual disability that are predisposed to COVID-19 (OR 2.2, 95% Cl: 0.2-
0.8; P =.0434), in comparison with the rest of the hospital population.

Conclusion: The prevalence of COVID-19 in hospitalised patients with psychiatric
disorders is increased compared with that of the general population; however, a
lower mortality rate was detected. Also, an increased risk of COVID-19 was detected
in patients with comorbidities. Interestingly, the observed variation in COVID-19
prevalence in patients with schizophrenia and intellectual disability was not associ-

ated with age or other specific medical diagnoses.
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1 | INTRODUCTION

It is known that severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), the causal agent of the coronavirus disease 2019
(COVID-19), has neurotropic properties.® Upper respiratory
tract infections caused by SARS-CoV-2 may lead to brain infec-
tion via the olfactory bulb.*® Once in the brain, SARS-CoV-2
causes inflammation and disrupts the integrity of the brain-

blood barrier.2¢”?

1.1 | Psychiatric and neurological outcomes in
COVID-19

Moreover, several mental diseases have been associated with
COVID-19, including anxiety, depression, and psychotic episodes, as
well as cerebrovascular events.’®*2 In a study of the New York City
population, it was detected that 13.5% of COVID-19 patients have
neurological symptoms.** Also, another study that analysed 236 379
patients with COVID-19 reported that around one-third of these pa-
tients developed psychiatric or neurological disorders.'® In such a
manner, COVID-19 is not only a risk factor for the development of
mental disease but also psychiatric and neurological symptoms that
are also part of the outcome of the disease.

Neurological disturbances caused by SARS-CoV-2 infection sug-
gest that people diagnosed with mental diseases may be vulnerable
to COVID-19. There is miscellaneous information about COVID-19
prevalence in psychiatric patients. It has been reported that people
with a psychiatric diagnosis are susceptible to COVID-19 in the US®
and UK populations.’” Lee et al*® did not find increased COVID-19
prevalence in psychiatric patients in the South Korean population,
but these results have been questioned because of the variability
of diagnostic criteria.'? However, the impact of sociodemographic
variables on COVID-19 prevalence cannot be neglected, since some
reports indicate that COVID-19 prevalence and the outcome are af-
fected by belonging to ethnic minorities and the lack of public health
service access in both the general population?® and people with
mental diseases.??

In this report, we analysed the prevalence of COVID-19 in
hospitalised patients with psychiatric and neurological diseases
grouped into schizophrenia spectrum disorders, intellectual dis-
ability, bipolar disorders, substance-related and addictive dis-
orders, neurocognitive disorders, and neurological disorders, to
detect if any specific diagnosis is associated with an increase in
COVID-19 prevalence.

2 | METHODS
2.1 | Study design

This cohort study was conducted at Dr Rafael Serrano Psychiatric

Hospital of the Secretary of Health in Puebla, Mexico. Data were

What'’s known

e Patients with psychiatric or neurological diseases
seem to be vulnerable to coronavirus disease 2019
(COVID-19), evidenced by increased mortality.

What'’s new

e Increased risk for COVID-19, but a decreased risk of
mortality due to severe acute respiratory syndrome
coronavirus 2 infection was detected in hospitalized pa-
tients with psychiatric or neurological diseases, in com-
parison with the national and worldwide scenario.

e Moreover, among these hospitalized patients, the ones
diagnosed with schizophrenia are less susceptible to
COVID-19, and patients with intellectual disability are
more susceptible to COVID-19.

obtained from 198 hospitalised psychiatric patients from 29 June
to 30 September 2020, which corresponds to the peak of the
first wave of the pandemic in Mexico. All procedures described
in this study were approved by the Research Ethics Committee
of the “Hospital Psiquiatrico Dr Rafael Serrano” (6.2/21/01) and
are in accordance with the Guide for the Execution of Research
Projects of Health in Human Beings (NOM-012-SSA3-2012) and
with the Helsinki Declaration of 1975. Moreover, all data were ana-
lysed anonymously, according to ethical standards in biomedical
research.

All the patients of this study were already admitted to the
hospital at the time of the study. For these patients, we extracted
psychiatric diagnostic codes from the electronic health records.
Patients were categorised into five categories according to the
10th revision of the International Statistical Classification of
Diseases (ICD10) as follows: schizophrenia spectrum disorders
(F20, F21, and F22), intellectual disability (F70, F71, and F72), bi-
polar disorders (F31), substance-related and addictive disorders
(F10, F11, and F18), neurocognitive disorders (FO5 and R41), and
neurological disorders (FO3 and G40). The characteristics of the

psychiatric population of the hospital are shown in Table 1.

2.2 | COVID-19 protocol

After a clinical examination and direct or indirect question-
ing for COVID-19, polymerase chain reaction tests for SARS-
CoV-2 were only performed in patients who had been in
contact with a person who had tested positive for COVID-19,
or which presented or referred COVID-19-related symptoms;
this was applied for admitted and hospitalised patients. Not all
the patients were tested for COVID-19. In such a manner, only
patients who were tested for COVID-19 were selected for the

prevalence study (Figure 1). The baseline characteristics of
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Inpatients with psychiatric and neurological disorders at Dr. Diaz
Serrano Psychiatric Hospital of the Secretary of Health in Puebla
City, Mexico, between June 29th to September 30th, 2020
N =198
Exclution criteria: not tested
N =63
4
Included patients
N =135
COVID-19 positive
Schizophrenia N=18
spectrum Pos:Neg
™  disorders [ " (0.95:1)
N=237 COVID-19 negative
N=19
COVID-19 positive
P _
Intellectual Pos:Ne N =56
| dsabiity  |»| 6'7.1? -
N=77 Ly| coviD-19 negative
N =21
- > COVIDr\-j1 =9 gosmve
Bipolar Pos:Neg
> disorders —» (6: 1) —|
N =7 COVID-19 negative
R N=1
Substance- > COVID':I1 =9 gosmve
related and
Pos:N
> addetive  [»| TTF9
disorders COVID-19 negative
N=6 P N=3
COVID-19 positive
- N=1
Neurocognitiv 4
—»| edisorders |- P(z:..:l;e 9
N=2 COVID-19 negative
N=1
COVID-19 positive
; N=3
Neurological
Pos:
—»|  disorders [P tz:l;l)e g
N=6 COVID-19 negative
N=3

FIGURE 1 Study design

the selected patients for the prevalence study are shown
Table 2.

Coronavirus disease 2019 was classified according to the

n

symptoms as follows: asymptomatic (no symptoms), mild (fever,
cephalea, cough, odynophagia, rhinorrhea, and asthenia), mod-
erate (pneumonia), and severe groups (severe pneumonia and
needing O, supplementation).?? Patients who were suspected
of, or confirmed with having COVID-19, were isolated in private
rooms in the same hospital. Patients with moderate and severe
COVID-19 were transferred to an intensive care unit in a special
COVID-19 hospital in the city.

2.3 | Statistical analysis

Continuous variables were expressed as mean and standard deviation
(SD). Categorical variables were expressed as counts and percentages.
Fisher's exact test (two-sided) was used to compare gender, psychiat-
ric diagnosis, and medical diagnosis between each diagnosis against
the rest of the psychiatric population. Also, unadjusted odds ratios
(OR) were calculated for gender, psychiatric diagnosis, and medical
diagnosis as risk factors for COVID-19 prevalence in the patients with
psychiatric or neurological disorders, as well as for gender and medi-
cal diagnosis in schizophrenia spectrum disorder and intellectual dis-
ability groups. The P-value for statistical significance was established
at 0.05. Data analysis was carried out in GraphPad Prism 9.0.

3 | RESULTS

3.1 | Baseline characteristics of the studied
population

The characteristics of the hospital population are shown in Table 1.
Between 29 June to 30 September 2020, from a total hospitalised
population of 198 patients, 135 were tested for COVID-19 (68.18%).
Of the tested patients, 87 were positive for COVID-19 (64.44%), of
which 46 were females (52.87%) and 41 were males (47.13%); with a
mean age of 51.57 years (SD = 14.89). The COVID-19 prevalence in
the hospital population was 43.94%.

3.2 | COVID-19 prevalence in patients with
psychiatric and neurologic disorders

The baseline characteristics of the patients with positive COVID-19
test results are shown in Table 2. Of patients with psychiatric disor-
ders and COVID-19, 18 were diagnosed with a schizophrenia spectrum
disorder (20.69%; positivity:negativity ratio = 1:1), 56 with intellectual
disability (64.37%,; positivity:negativity ratio = 2.7:1), 6 with bipolar dis-
order (6.9%,; positivity:negativity ratio = 6:1), 3 with substance-related
and addictive disorder (3.45%; positivity:negativity ratio = 1:1), 1 with
neurocognitive illness (1.14%,; positivity:negativity ratio = 1:1), and 3

with neurological disease (3.45%; positivity:negativity ratio = 1:1).

3.3 | COVID-19 symptoms and aftermaths in
patients with psychiatric and neurologic disorders

Of the 87 patients with COVID-19, 32 were asymptomatic (36.78%),
42 developed mild symptoms (39.08%), 7 presented moderate clini-
cal outcomes (18.39%), and 5 severe cases were detected (5.75%).
Most patients with schizophrenia spectrum disorders were asymp-
tomatic (n = 9, 50.0%) in contrast with patients with mild symptoms
(n =5, 27.78%), while in patients with intellectual disability, the op-

posite occurred—the majority developed mild symptoms (n = 26,
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Risk factor g';% & P value Cgsl\ll:?-fg ) Colil:al\g;sg . F I GURE 2 Ris.k factc?rs. associzjltet.j
: with COVID-19 diagnosis in hospitalised
Male (41/63) 1.0(0.5-1.9) 0.8799 —?— patients with psychiatric or neurological
Peyslilitcactoghs:dag i disorders. COVID-19, coronavirus disease
! 2019
Schizophrenia spectrum disorders (18/37) 0.4 (0.2-0.8) 0.0250 —— i
Intellectual disability (56/77) 22(1.1-45) 0.0434 E—O—
Bipolar disorders (6/7) 3.4 (0.5-39.8) 0.4228 —'—0—
(Ssu/g)stance-related and addictive disorders 05(0.123) 04207 s i
Neurocognitive disorders (1/2) 0.5 (0.02-10.4) >0.9999 —Oi—
Neurological diseases (3/6) 0.5(0.1-2.3) 0.4228 —Oﬁi—
|
Medical diagnosis i
No comorbidities (45/87) 0.4 (0.2-1) 0.0447 —o—-i
Diabetes (4/6) 11(0.2-569) >0.9999 —o—
Hypertension (10/12) 2.9(0.7-13.7) 0.2138 —o—
Hypothiroidism (15/21) 14(05-39) 06214 —é—o—
Epilepsy (23/30) 20(0.8-52) 0.1364 -—o—
LR LRl BNl B |
0.01 01 1 10 100
OR (95% Cl)
Risk factor g’;% o P value Favors Favors
COVID-19 - , COVID-19 +
Male (5/18) 05(0.12.2)  0.4951 ——
Medical diagnosis §
No comorbidities (10/18) 0.6(0.226) 0.7086 _'._
Diabetes (1/18) 1.1(0.05-21.1) >0.9999 b
Hypertension (1/18) 1.1(0.05-21.1) >0.9999 =
Hypothiroidism (6/18) 4.2(0.8-22.6) 0.1245 -;—0—
[T T T T T
0.01 01 1 10 100
OR (95% CI)

FIGURE 3 Risk factors associated with COVID-19 diagnosis in hospitalised patients with schizophrenia spectrum disorders. COVID-19,

coronavirus disease 2019

46.43%). Twenty patients (22.99%) were transferred to the intensive
care unit, of which 4 were from the schizophrenia spectrum disorder
group (22.23%), 12 the intellectual disability group (21.43%), 3 the
bipolar disorder group (50%), and 1 the neurological diseases group
(33.33%). Aftermaths resulting from COVID-19 were detected in
6 patients (6.9%), including 3 with lung damage, 1 with asthenia,
1 with dyspnea, and 1 with a cerebrovascular event. Patients with
COVID-19 aftermaths had schizophrenia spectrum disorders (n = 1,
5.56%), intellectual disability (n = 4, 7.14%), and bipolar disorder di-
agnosis (n =1, 16.67%).

3.4 | COVID-19 mortality in patients with
psychiatric and neurologic disorders

Five deaths caused by COVID-19 were reported (6.9%), of which 2

were in patients diagnosed with schizophrenia spectrum disorders

(11.10%), 2 with intellectual disability (3.57%), and 1 with neuro-
cognitive disorder (100%). However, during the time under study, 4
other patients diagnosed with intellectual disability died because of
atypical pneumonia, 2 of them were not tested and 2 of them tested
negative for COVID-19.

3.5 | COVID-19 prevalence varies among
psychiatric diagnoses: decrease in patients with
schizophrenia and increase in patients with
intellectual disability

Among psychiatric diagnoses (Figure 2), patients with schizophre-
nia spectrum disorders had a decreased prevalence of COVID-19
compared with other psychiatric conditions (OR 0.4, 95% Cl:
0.2-0.8, P = .0250). On the other hand, patients with intellec-
tual disabilities were associated with an increase in COVID-19
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F I GURE 4 Rislk faCt(‘?rs. aSSOCi?te(’j Risk factor gl;% c) P value Favors Favors
with COVID-19 diagnosis in hospitalised COVID-19-  COVID-19 +
patients with intellectual disability. Male (30/56) 15(0.54.1) 04508

COVID-19, coronavirus disease 2019 o i
Medical diagnosis

No comorbidities (29/56)
Diabetes (2/56)
Hypertension (8/56)
Hypothiroidism (6/56)

Epilepsy (20/56)

08(0.323) 07991
0.7 (0.08-11.2) >0.9999
33(0538.7) 0.4304
05(0.1-1.7)  0.4469

14(04-43) 06011

TABLE 3 Mexican and worldwide COVID-19 data used for
comparisons

30 September
Mexico® 29 June 2020 2020
COVID-19 tested 596 168 1748 357
COVID-19 positive 271 900 808 439
Positivity rate (%) 45.61 46.24
COVID-19 deaths 36 853 91218
Mortality rate (%) 13.55 11.28
Worldwide®
COVID-19 positive 10 009 310 34034 818
COVID-19 deaths 498 163 1002871
Mortality rate (%) 4.98 295
Abbreviation: COVID-19, coronavirus disease 2019.
“Ref.2®
PRef.24

prevalence compared with other psychiatric conditions (OR
2.2; 95% Cl: 1.1-4.5, P = .0434). Patients with no comorbidities
are less prone to SARS-CoV-2 infection (OR 0.4; 95% ClI: 0.2-1,
P = .0447). However, neither gender nor specific medical diag-
nosis was associated with an increase in COVID-19 prevalence
(Figure 2).

Moreover, neither gender, nor comorbidities, nor specific med-
ical diagnosis was associated with an increase in the prevalence
of COVID-19 in patients with schizophrenia spectrum disorders
(Figure 3) or intellectual disability (Figure 4).

4 | DISCUSSION

To our knowledge, this is the first study that analyses the preva-
lence of COVID-19 among hospitalised patients with psychiatric
or neurological disease diagnoses in the Mexican population. Our
data indicate that in the studied cohort of patients, the ones with
schizophrenia spectrum disorder diagnosis may have a decreased
prevalence of COVID-19, while patients with intellectual disabil-
ity may be susceptible to SARS-CoV-2 infection.

}MHH

0.01 01 1 10 100
OR (95% Cl)

Although we did not have a non-psychiatric/neurologic group to
compare our findings, and this represents a limitation of our work, in
the next two sections, we contextualise our data with the COVID-19
statistics for the general Mexican and worldwide population from 29
June to 30 September 2020 (Table 3).

4.1 | COVID-19 prevalence in patients with
psychiatric and neurological disorders, in comparison
with the Mexican and worldwide general situation

The percentage of positivity for COVID-19 among the psychiatric
hospitalised tested population (64.44%) was higher than the general
population Mexican positivity percentage during the studied period
(45.61%-46.24%; for details, see Table 3).2° Moreover, the COVID-19
prevalence in the studied psychiatric population (43.94%) was higher
than the Mexican (~0.21%-0.63%) and worldwide (~0.13%-4.28%)
confirmed COVID-19 prevalence in the general population during
the studied period.?®?* These results confirm the susceptibility of
patients with psychiatric and neurological disorders to SARS-CoV-2
infection. Also, it has been reported that schizophrenia patients not
only have an increased risk of SARS-CoV-2 infection?® but also in-
creased COVID-19-related mortality,?4? which can be even three

times higher than in control patients.?¢

4.2 | COVID-19-related deaths in patients with
psychiatric and neurological disorders, in comparison
with the Mexican and worldwide general situation

Regarding the rate mortality of COVID-19 in this cohort of patients
(5.75%), it is lower than that reported in the general Mexican popu-
lation (13.55%-11.28%),%* which is higher than the worldwide mor-
tality (4.98%-2.95%) in the studied period (for details, see Table 3).
Antonio-Villa et al®® evaluated the COVID-19 pandemic in Mexico
City and reported that the mortality rate is higher in people in active
economically active sectors and of marginalised municipalities with

a high population density. This reinforces the reports that sustain
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that socioeconomic conditions are a determining factor for mortal-
ity and the outcome of COVID-19 worldwide.?° However, increased
mortality in the hospitalised psychiatric population has been docu-
mented.?¢?’ Interestingly, in the cohort of patients studied in this
research, only five deaths caused by COVID-19 were reported, rep-
resenting 6.9% of the positive cases. This can be explained by the iso-
lation protocols for suspicious and positive patients with COVID-19.
Another factor that may have contributed to the COVID-19 out-
come reported here is that this psychiatric hospital, as well as other
Mexican mental health institutions, does not have to be converted
into COVID units, as has been documented in other countries.®%?
Moreover, patients with schizophrenia disorders have an increased
COVID-19-related death rate (11.10%) in comparison with patients
with intellectual disability (3.57%). This can be explained by the pro-
portion of people over 65 with COVID-19, which is higher in the schizo-
phrenia disorder group (27.77%) than in the intellectual disability group
(17.86). This is congruent with the information about COVID-19 mor-

tality, which is higher in patients age 65 years or older.33%

4.3 | Risk factors for SARS-CoV-2 infection and
COVID-19 mortality

We found that the presence of comorbidities in patients with psychi-
atric or neurologic disorders favours SARS-CoV-2 infection. This is
congruent with several reports that have associated comorbidities,
including hypertension and diabetes, with an increased incidence
and mortality in COVID-19.% Interestingly, neither hypertension nor
diabetes seems to represent a risk factor for SARS-CoV-2 infection
or the development of severe COVID-19 and did not affect the mor-
tality rate in this cohort of patients.

The proportion of patients over 65 years of age with COVID-19
and schizophrenia spectrum disorders is 27.77%, which is higher
than patients with COVID-19 and intellectual disability (17.86%).
However, patients with schizophrenia spectrum disorders with mod-
erate (16.57%) or severe (5.56) COVID-19 symptoms did not vary
with patients with intellectual disability: moderate (16.07%) or se-
vere (5.36%) COVID-19 symptoms. Interestingly, in the schizophrenia
spectrum disorder group, asymptomatic COVID-19 (50%) increased
in comparison with that of the intellectual disability group (32.14%).
The opposite was detected in patients with mild COVID-19 symp-
toms; their proportion was higher in the intellectual disability group
(46.43%) than in the schizophrenia spectrum disorder group (27.77%).
These results suggest that age may not be associated with moderate
or severe COVID-19 symptoms in these patients, but study limita-

tions cannot be neglected to influence these results (see Section 5).
4.4 | Hypothesis about the low SARS-CoV-2
infection rate in patients with schizophrenia

Here, we analysed the association of psychiatric diagnosis with

COVID-19 predisposition, finding that schizophrenia spectrum

disorder patients have a decreased COVID-19 predisposition and
intellectual disability patients have an increased COVID-19 predis-
position compared with other psychiatric patients. Specifically, in
schizophrenia, increased COVID-19 prevalence has been reported
compared with that of patients without a psychiatric diagnosis.?
However, in a couple of recent reports, the Crespo-Facorro group has
detected decreased mortality in patients with schizophrenia treated

3738 and our results

with antipsychotics in the Spanish population,
support this finding. Among the diverse reasons that can explain the
aforementioned findings, we hypothesise that the pharmacother-
apy of schizophrenia may be related to this,%? since antipsychotics
(mainly second-generation or atypical ones) have anti-inflammatory,
antioxidant, and neurotropic properties.40 However, it is important
to remember that antipsychotics can also prompt the development
of metabolic-related diseases such as obesity and diabetes.*! Thus,
further studies must study the role of these drugs on the COVID-19
outcomes.

4.5 | Perspectives

Although a low prevalence of patients with COVID-19 effects was
detected (6.9%), it will be interesting to follow up with the patients
who tested positive for the SARS-CoV-2 infection, since extensive
evidence about its neurotropic properties and its neuroinflamma-
tory effects have been documented.*%? Also, neurological symp-
toms have been reported in patients with COVID-19.24*442 Thus, it
will be interesting to assess the long-term effects of COVID-19 in

patients with mental diseases.

4.6 | Limitations of the study

In addition to the previously mentioned lack of a non-psychiatric/
neurologic group for analysis, psychiatric and COVID-19 treatment
information was not included Moreover, obesity has been associated
with increased COVID-19 mortality, which has been confirmed in
the Mexican population®®*34%: in this cohort of patients, body mass
index was not evaluated to explore the role of obesity in COVID-19
outcomes. Also, the study was not powered to detect statistical
significance for all comparisons. Thus, the absence of significance
should not necessarily imply non-association. Finally, the baseline
male/female proportion was not equivalent; this could bias the pre-
sented data (unbeknown to us).

5 | CONCLUSIONS

This study indicates that although the cohort of hospitalised
psychiatric patients studied has an increased positivity ratio of
COVID-19, mortality did not vary in comparison with that of the
Mexican general population. Moreover, among the general psychi-

atric population, the presence of comorbidities increased the risk
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of SARS-CoV-2 infection. However, patients with schizophrenia
spectrum disorder diagnosis are less susceptible to COVID-19. This
is the opposite in patients with intellectual disabilities, who are sus-
ceptible to COVID-19. These data may contribute to the worldwide
efforts for mental health care in the COVID-19 pandemic.
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