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Background: Schizophrenia patients are a population at particular risk of poor outcomes in
COVID-19 infection. They have multiple comorbidities that have been identified as risk
factors for severe COVID-19: diabetes, hypertension, chronic obstructive respiratory disease,
and end-stage renal disease.

Aim: The aim of this research was to evaluate the inflammatory response and in-hospital
mortality in schizophrenia patients compared to a control group without mental illness.
Methods: A total of 101 consecutive individuals with schizophrenia tested positive for
COVID-19 was compared with 101 individuals without schizophrenia admitted in the same
hospital. The number of severe cases and the number of deaths caused by SARS-CoV-2 were
evaluated between April 2020 and April 2021.

Results: There were no deaths in the group of patients with schizophrenia. Although the
group had a higher number of cases with pulmonary and metabolic comorbidities, in the
group with SCZ there were fewer severe cases compared to the control group. The values of
some markers of inflammation (CRP and fibrinogen) were significantly lower in SCZ
patients. The duration from infection to diagnosis and the start of symptomatic treatment
was shorter for the group with SCZ (4.2+3.2 vs 5.3+4.6, p < 0.05).

Conclusion: The main findings of the study were that vulnerable schizophrenia individuals
on antipsychotic treatment showed a lower risk of SARS-CoV-2 severe infection and a likely
better COVID-19 prognosis in a protective environment. Rapid access to specialists in case
of need are factors that have determined the favorable evolution in a group considered high
risk. It could be speculated that antipsychotics could play an important role in preventing
SARS-CoV-2 severe manifestation and may exert protective effects against detrimental
courses of COVID-19.
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Introduction

Schizophrenia (SCZ) patients are a population at particular risk of poor outcomes in
COVID-19 infection due to cognitive impairment, lack of insight and low economic
status. They have multiple comorbidities that have been identified as risk factors for
severe COVID-19: diabetes, hypertension, chronic obstructive respiratory disease,
and end-stage renal disease.' Previous studies have also shown reduced access to
critical care for SCZ patients. Patients with schizophrenia that are long-term
hospitalized may be at increased risk of adverse outcomes in the event of infection
with SARS-CoV-2.
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Since the beginning of the pandemic, references have
been made to the potential for morbidity and mortality
induced by SARS-CoV-2 in schizophrenia* as well as on
the risks related to social distancing and the other restric-
tions imposed on the treatment.” References have also
been made to possible interactions between antipsychotics
and treatment against SARS-CoV-2.° Some authors have
even questioned the antiviral potential of chlorpromazine.”

Aims

We aimed to establish whether health outcomes and care
are different between patients with SCZ and patients with-
out a diagnosis of severe mental illness. The primary
objective was to compare inflammatory response and in-
hospital mortality between SCZ patients and patients with-
out a diagnosis of severe mental illness.

Methods

This is a single center, prospective, cross-sectional study
that includes 101 consecutive schizophrenia patients trea-
ted with oral antipsychotics in a long-term facility of
Clinical Hospital of Psychiatry and Neurology of Brasov,
Romania. This is an academic setting with 150 beds for
acute patients and 300 beds for chronic patients. The study
group of 101 schizophrenia patients was compared to
a control group of 101 consecutive patients without psy-
chiatric disorders such as: schizoaffective disorder, delu-
sional disorder, bipolar disorder, dementia, intellectual
disability. Patients with other psychiatric disorders (eg,
anxiety disorder, personality disorder) that were treated
off-label with antipsychotics were also excluded. All the
patients in the study tested positive for COVID-19. All
cases were admitted in a special designated unit of the
same hospital as consequence of Romanian Government
Policy at the beginning of Covid-19 pandemic in
March 2020. The medical unit was declared ‘“Hospital
for infected patients with SARS-CoV-2” on April 7th
2020. All procedures were in accordance with the
Declaration of Helsinki. Ethical approval was obtained
from the local Committee for Ethical Research (protocol
no. 23/06/2021). All subjects included in the study (both
schizophrenia and control) provided written informed
consent.

All data was collected from paper files and electronic
files by trained psychiatrists with previous experience in
this type of research. Demographic data, laboratory ana-
lyses including inflammatory markers, duration of hospi-
talization, severity of pulmonary forms of COVID-19

based on symptoms and imagistic (X-ray or CT scan for
all cases), type of treatment administered, number of
deaths were collected. Antipsychotic treatment (type,
dose, and duration of administration) was recorded.
According to the hospital’s protocols, all blood samples
for laboratory analyses were collected in the morning on
empty stomach. All samples were venous blood collected
in standardized Kkits.

SARS-CoV-2 infection was confirmed using 2 conse-
cutive Polymerase Chain Reaction (PCR) tests (day 1
and day 5) performed by a specialist in laboratory medi-
cine. Treatment was provided by a board certified specia-
list in infectious diseases, one cardiologist, and one
specialist in internal medicine.

Statistics

We first compared baseline characteristics of both groups.
Analysis of variance (ANOVA) and paired t-tests were
used to compare means. Confidence intervals of propor-
tions were calculated using Wilson’s method. Data were
analyzed using SPSS version 26 for Windows. All
P-values were 2-sided with a P value <0.05 indicating
statistical significance.

Results

One hundred and one patients with schizophrenia were
admitted from a long-term hospitalization unit belonging
to the same hospital between April 15 2020 and April 15
2021. Characteristics of the patients and controls are pre-
sented in Table 1.

All patients underwent comprehensive tests during hos-
pitalization. The values obtained on admission (day 1)
were considered the reference. We noticed the higher
values of some inflammation markers in the control
group compared to SCZ (CRP 39.11+73.04 vs 21.27
+51.28, p=0.04; fibrinogen 485.06+176.45 vs 372.71
+121.46, p=0.0001). D-dimer levels were not statistically
different. Physical health comorbidities were more fre-
quent in SCZ group. Of the total sample, 5.94% (n = 6)
were obese, defined as a BMI (body mass index) >30,
27.72% (n = 28) were overweight (BMI = 25-29) and
66.34% (n = 67) had a normal BMI. There were 55
(54.45%) cases with BMI > 25 in the control group. All
the results are presented in Table 2.

The 2 analyzed groups (SCZ vs Control) did not differ
in mean age nor in age groups (Figure 1)

In the SCZ group there are some modified values (eg,
anemia, hyponatremia) but these elements are frequently
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Table | Patient’s Characteristics

Characteristics SCZ Control p value
N=l0l N=101
Age Mean (SD) 54.30 (10.83) 54.31 (10.13) 0.17
Male 51 (50.49%) 53 (52.47%) 0.67
Length of stay Mean (SD) 15.11 (7.47) 15.50 (7.96) 0.71
Severity of Covid-19 infection Mild 86; 85.14% 73; 72.27% 0.02
Moderate 12; 11.87% 22; 21.78% 0.05
Severe 2; 1.98% 6; 5.94% 0.15
Comorbidities Respiratory 12; 11.88% 4; 3.96% 0.03
Cardiovascular 30; 29.70% 42; 41.58% 0.07
Metabolic 38; 37.62% 25; 24.75% 0.04
Neurological 3;2.97% 4; 3.96% 0.70
Others 11; 10.89% 13; 12.87% 0.66
Without 30; 29.70% 38; 37.62% 0.23
Deaths 0 (0%) 4 (3.96%) 0.04

found in institutionalized patients. There were no statisti-
cally significant differences for BMI.

All SCZ patients received antipsychotic treatment.
Despite the conflicting information at the beginning and
during the COVID-19 pandemic, a significant number of
patients (n=21; 21.21%) continued treatment with cloza-
pine while hospitalized. The reason was the history of
aggression, violence or TRS (treatment-resistant schizo-
phrenia). As patients under surveillance, stabilized on
treatment, it was normal for them not to have high or
maximum doses of antipsychotics. A large number of
patients are still treated with haloperidol in our long-term
unit (n=24, 23.76%).

The distribution and types of antipsychotics and chlor-
promazine dose equivalent are presented in Table 3.

According to the protocols for SARS-CoV-2 patients
were treated with hydroxychloroquine, lopinavir/ritonavir,
azithromycin, enoxaparin, etc. The anti SARS-CoV-2
treatment was prescribed and monitored by the infectious
disease physician. Treatment also included dexametha-
sone, mucolytics, antitussives as shown in Table 4.

Discussion

To our knowledge, this is the first study to show
a favorable evolution of schizophrenia patients infected
with SARS-CoV-2, uninterruptedly treated with antipsy-
chotics. The results could be considered surprising given

the predicted risk of severe complications for this category
at the onset of the COVID-19 pandemic in the spring of
2020.% One of the possible reasons for the favorable evo-
lution could be the fact that schizophrenia patients in the
study group were repeatedly tested and therefore promptly
diagnosed and quickly treated (after being tested positive
for SARS-CoV-2) in their own hospital by
a multidisciplinary team including an infectious disease
specialist, an internal medicine specialist, neurologists
and psychiatrists. This is in opposition to the higher hos-
pitalization and mortality rates in patients with schizophre-
nia and SARS-CoV-2 infection that were reported in
another study.” Results of one study conducted in South
Korea found that being tested positive for COVID-19
increased the risk for severity and mortality among people
with mental disorders.'® Due to social isolation these indi-
viduals can present themselves for medical care only when
their condition has already worsened.'""'?

Inflammatory markers such as CRP, fibrinogen, and
D-Dimers were collected from all patients. CRP and fibri-
nogen in the control group were higher compared to SCZ
group; D-dimer levels were not statistically different.
Evidence suggests that some individuals respond to
SARS-CoV-2 infection through a “cytokine storm” type
reaction, with characteristics similar to those encountered
in septic shock of bacterial etiology. Associated biological

markers may include increases in C-reactive protein and
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Table 2 Laboratory Results

Parameters SCZ Control p value
Laboratory Analysis Normal Values N=101 N=101

CRP Mean (SD) 0-5 MG/L 21.27 (51.28) 39.11 (73.04) 0.04
D-DIMER Mean (SD) 0-500 MG/ML 858.14 (1253.35) 658.38 (717.27) 0.16
ESR Mean (SD) 2-20 MM/H 25.39 (20.80) 31.27 (24.66) 0.06
WBC Mean (SD) 4-10x10%/L 6.58 (2.62) 742 (3.11) 0.03
FIBRINOGEN Mean (SD) 200—400 MG/DL 37271 (121.46) 485.06 (176.45) 0.0001
BAS Mean (SD) 0.0-0.10x10%/L 0.02 (0.01) 0.04 (0.19) 0.29
NEU Mean (SD) 2.0-7.0x10%/L 4.38 (3.85) 4.89 (2.94) 0.29
EOS Mean (SD) 0.02-0.5x10%/L 0.09 (0.11) 0.05 (0.06) 0.001
LYM Mean (SD) 0.8-4.0x10°/L 1.95 (0.07) 1.88 (0.74) 0.34
MON Mean (SD) 0.12-1.2x10%/L 0.51 (0.25) 0.54 (0.21) 0.33
RBC Mean (SD) 4.39-5.5x10'%/L 433 (0.51) 453 (0.61) 0.0l
HGB Mean (SD) 12-16 G/DL 13.45 (1.47) 13.99 (1.36) 0.007
MCV Mean (SD) 80-100 FL 90.38 (5.37) 89.49 (6.19) 0.27
MCH Mean (SD) 27-34 PG 31.25 (2.17) 30.70 (2.36) 0.08
MCHC Mean (SD) 32-36 G/DL 34.52 (0.73) 34.29 (0.89) 0.04
RDW-CV Mean (SD) I1-16% 13.97 (1.59) 13.55 (0.94) 0.02
RDW-SD Mean (SD) 35-56 FL 44.97 (4.65) 43.10 (3.36) 0.001
HCT Mean (SD) 36-48% 3893 (4.2) 40.72 (3.96) 0.002
PLT Mean (SD) 150-400x 1 0%/L 220.13 (69.87) 247.44 (99.57) 0.02
MPV Mean (SD) 6.5-12 FL 9.99 (1.21) 9.98 (0.98) 0.94
PCT Mean (SD) 0.108-0.282% 0.21 (0.06) 0.24 (0.08) 0.002
TGP Mean (SD) 0-31 U/L 23.43 (22.13) 34.11 (25.10) 0.001
TGO Mean (SD) 0-38 U/L 26.98 (24.18) 29.70 (18.93) 0.37
GLU Mean (SD) 74-106 MG/DL 120.83 (39.4) 126.98 (43.47) 0.29
CREA Mean (SD) 0.5-0.9 MG/DL 0.89 (0.43) 0.98 (0.87) 0.35
UREA Mean (SD) 16.6—48.5 MG/DL 31.42 (18.24) 32.86 (18.03) 0.57
GGT Mean (SD) 040 U/L 4581 (51.48) 73.60 (110.50) 0.02
PHOSPHATASE Mean (SD) 35-104 U/L 71.68 (18.58) 83.26 (18.19) 0.0001
HDLC Mean (SD) 45-65 MG/DL 41.27 (9.26) 42.33 (15.87) 0.56
LDL Mean (SD) 0-100 MG/DL 116.39 (47.55) 120.68 (54.69) 0.5526
TRIG Mean (SD) 0-150 MG/DL 160.84 (82.06) 175.5 (89.73) 0.22
AMYL Mean (SD) 28-100 U/L 93.09 (83.10) 64.47 (20.29) 0.0009
K+ Mean (SD) 3.5-5.1 MMOL/L 4 (0.5) 4.05 (0.47) 0.46
NA+ Mean (SD) 136-145 MMOL/L 134.74 (4.12) 136.61 (2.99) 0.0003

Abbreviations: CRP, C-reactive protein; ESR, Erythrocyte sedimentation rate; WBC, White blood cell; BAS, Basophils; NEU, Neutrophils; EOS, Eosinophils; LYM,
Lymphocytes; MON, Monocytes; RBC, Red blood cell; HGB, Hemoglobin; MCV, Mean corpuscular volume; MCH, Mean corpuscular hemoglobin; MCHC, Mean corpuscular
hemoglobin concentration; RDW-CV, Red cell distribution width; RDW-SD, Red cell distribution width (standard deviation); HCT, Hematocrit; PLT, Thrombocytes; MPV,
Mean platelet volume; PCT, Procalcitonin; TGP, Alanine aminotransferase; TGO, Aspartate aminotransferase; GLU, Glucose; CREA, Creatinine; GGT, Gamma-glutamyl
transferase; HDLC, High-density lipoprotein; LDL, Low-density lipoprotein; TRIG, Triglycerides; AMYL, Amylase; K+, Potassium; NA+, Sodium.

ferritin, which appear to correlate with disease severity
and mortality."? In patients with COVID-19, the values
of CRP at admission correlate with the severity of the
disease and tend to be a good predictor of
complications.'*'> In our study, the values of CRP were
smaller in SCZ group compared with controls.

Ruan et al found that CRP levels correlate with the risk
of mortality (surviving patients had a mean CRP of
4040 mg/L, with an interquartile range of 1010-60 mg/L,

while non-survivors had an average of 125 mg/L with an
interval interquartile range of ~60-160 mg/L).'® Young
et al found lower levels of CRP in patients who did not
require additional oxygen.'” Our findings confirmed these
results since only one patient with schizophrenia required
oxygen therapy. Many patients with severe forms of
COVID-19 infection have coagulation abnormalities that
mimic other systemic coagulopathies associated with
severe infections, such as disseminated intravascular
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coagulation or thrombotic microangiopathy. COVID-19
coagulopathy has distinct characteristics and is associated
with an increased risk of death, causing venous and arterial
thromboembolic complications.'® The most typical finding
in patients with COVID-19 and coagulopathy is an
increased concentration of D-dimers, a relatively modest
decrease in platelet count, and a prolongation of prothrom-
bin time. Studies have reported an increase in D-dimer and
fibrinogen levels in the early stages of COVID-19, with
a 3- to 4-fold increase in D-dimer levels being linked to
poor prognosis. In addition, underlying diseases such as
diabetes, cancer, stroke and pregnancy can trigger an
increase in D-dimer levels in patients with COVID-19."

Table 3 Antipsychotics Used in Schizophrenia Patients with
COVID

Antipsihotic Type N, % CPZ Equivalent [mg]
SGA

Olanzapine 25 (25.25%) 244 (100.33)
Clozapine 21 (21.21%) 245.65 (102.43)
Risperidone 12 (12.12%) 279.17 (149.93)
Quetiapine 5 (5.05%) 746.67 (292.12)
Amisulprid 4 (4.04%) 200 (80)
Aripiprazole 1 (1.01%) 199.99

FGA

Haloperidol 24 (23.76%) 259.26 (119.32)
Zuclopixol 3 (3.03%) 266.67 (115.47)
Flupenthixol 4 (4.04%) 244.56 (104.22)

m Control

Numerous studies have found that patients with schizo-
phrenia have elevated blood levels of inflammatory cyto-
kines and higher concentrations of these cytokines than
controls during exacerbation of symptoms, but there was
no difference found during the clinical stability periods.*
Our results confirmed that hypothesis.

Physical health comorbidities were more frequent in
SCZ group. Pulmonary and metabolic comorbidities were
significantly increased in the group of patients with schi-
zophrenia, they being more prone to associate pulmonary,
metabolic, cardiovascular comorbidities.'*? They smoke
excessively,” have a sedentary lifestyle’® with an unba-
lanced diet*> which predisposes them to severe cardiac
events and sudden death.’® The fact that patients were
already hospitalized and their comorbidities were moni-
tored, treated and stable, the fact that they live in
a controlled environment with a caloric diet and also
with smoking restrictions, can all be considered factors
that have contributed to a low level of mortality and to
full recovery after SARS-CoV-2 infection.

There were no statistically significant differences in
BMI in the two groups, and the percentage of obese
patients in the SCZ group was relatively small (5.94%);
therefore, this aggravating factor was not remarkable.
Obesity is known to be an important risk factor for an

unfavorable outcome in COVID patients,?”-*®

especially
for those associating a severe mental illness.*

Last but not least, patients in the schizophrenia group
received regular antipsychotic treatment in the last 3

months before infection. Despite the lack of data on this
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Table 4 Symptomatic Treatment

Type of Treatment SCZ n=101 Control n=101 p value
Oxygen support 1 (0.99%) 7 (6.93%) 0.0308
Hydroxychloroquine 0 (0%) 4 (3.96%) 0.0439
Lopinavir/ritonavir 2 (1.98%) 14 (13.86%) 0.0018
Azithromycin 29 (28.71%) 19 (18.81%) 0.0992
Paracetamol 79 (78.21%) 77 (76.23%) 0.7379
Dexamethasone 24 (23.76%) 17 (16.83%) 0.2219
Anticoagulant 39 (38.61%) 46 (45.54%) 0.3197
Antibiotics 26 (25.74%) 31 (30.69%) 0.4356
Mucolitycs 15 (14.85%) | (0.99%) 0.0003
Antitussive 15 (14.85%) 2 (1.98%) 0.0010
Analgesics 4 (3.96%) 8 (7.92%) 0.2350

topic, we can assume that antipsychotics could have
a protective effect against severe forms of SARS-CoV-2.
Future studies will be able to bring new data in this field.

The study has several limitations that should be mentioned.
One could be the relative small number of patients and the
short duration of monitoring. Another limitation is that it was
not a randomized study. The worldwide absolute mortality
data suggest that COVID-19 infection may have different
impacts across countries due to multiple factors (climate,
facility organization, COVID-19 public management strate-
gies, vaccination and the variant of SARS-CoV-2 virus). Since
not all the factors and mechanisms of injuries, drug interac-
tions, comorbidities and treatment involved in the complex
network of COVID-19 infection have been taken into account,
our results may be extrapolated partially in other countries.*

Conclusion

The main findings of the study were that vulnerable schizo-
phrenia individuals on antipsychotic treatment showed
a lower risk of SARS-CoV-2 severe infection and a likely
better prognosis in a protective environment. It could be
speculated that antipsychotics could play an important role
preventing SARS-CoV-2 severe manifestation and may exert
protective effects against detrimental courses of COVID-19.
The results of the present study have to be taken judiciously,
since not all the factors involved in the complex network of
COVID-19 infection have been taken into account.

Abbreviations

SCZ, schizophrenia; ANOVA, analysis of variance; PCR,
polymerase chain reaction; BMI, body mass index; TRS,
treatment-resistant schizophrenia.
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