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ABSTRACT

Introduction In patients with a pre-existing mental disorder,
an increased risk for a first manifestation of a psychiatric disor-
der in COVID-19 patients, a more severe course of COVID-19
and an increased mortality have been described. Conversely,
observations of lower COVID-19 incidences in psychiatric

in-patients suggested protective effects of psychiatric treat-
ment and/or psychotropic drugs against COVID-19.
Methods A retrospective multi-center study was conducted
in 24 German psychiatric university hospitals. Between April
and December 2020 (the first and partly second wave of COV-
ID-19), the effects of COVID-19 were assessed on psychiatric
in-patient care, the incidence and course of a SARS-CoV-2 in-
fection, and treatment with psychotropic drugs.

Results Patients (n=36,322) were admitted to the hospitals.
Mandatory SARS-CoV-2 tests before/during admission were
reported by 23 hospitals (95.8 %), while 18 (75 %) conducted
reqular testing during the hospital stay. Two hundred thirty-
two (0.6 %) patients were tested SARS-CoV-2-positive. Thirty-
seven (16 %) patients were receiving medical treatment for
COVID-19 at the psychiatric hospital, ten (4.3 %) were trans-
ferred to an intermediate/intensive care unit, and three (1.3 %)
died. The most common prescription for SARS-CoV-2-positive
patients was for second-generation antipsychotics (n=79,
28.2%) and antidepressants (SSRIs (n=38, 13.5 %), mirtazapine
(n=36,12.9%) and SNRIs (n=29, 10.4%)).

Discussion Contrary to previous studies, our results showed
a low number of infections and mortality in SARS-CoV-2-pos-
itive psychiatric patients. Several preventive measures seem
effective to protect this vulnerable group. Our observations are
compatible with the hypothesis of a protective effect of psy-
chotropic drugs against COVID-19 as the overall mortality and
need for specific medical treatment was low.

Introduction

COVID-19 (coronavirus disease 2019) was first described by the end
of 2019 in Wuhan, China, as an infection caused by SARS-CoV-2
(severe acute respiratory syndrome coronavirus 2) [1]. By March 2020,
the World Health Organization (WHO) declared COVID-19 a pan-
demic, which led to massive challenges for public health and for
healthcare systems worldwide [2]. Additionally, COVID-19 had a
significant impact on mental health, both with respect to the
course of pre-existing psychiatric disorders as well as the general
health of patients suffering from mental disorders [3, 4].

While a substantial number of neuropsychiatric presentations,
including signs and symptoms of anxiety and depression but also
psychosis-like features during the acute infection and post-acute
phase were observed in previous viral pandemics like the severe
acute respiratory syndrome (SARS) or the Middle East respiratory
syndrome pandemic [3,5-8], comparable findings were also re-
ported for the COVID-19 pandemic [9]. Half of these initial findings
pertained to the first cases in the Chinese province of Wuhan, were
later confirmed in a consecutive review including more than 200
studies indicating a high prevalence of neuropsychiatric symptoms
in SARS-CoV-2-positive patients [10]. Further studies supported
the observation of an increased first incidence of a mental disorder
in COVID-19 patients [11, 12]. Taquet et al. noted that patients who
were hospitalized for COVID-19 were at a higher risk for receiving
a first diagnosis of a psychotic disorder, especially those patients

who suffered from encephalopathy [12], which, however, has been
critically discussed to be a diagnostic artifact [13]. The finding of
an acute COVID-19 disease to be associated with an increased risk
of subsequent psychiatric illnesses, however, has been confirmed
in many other studies [6, 14-18].

Vice versa, Taquet et al. [11] reported that patients suffering
from a mental illness (particularly mood disorders, anxiety disor-
ders, or psychotic disorders) showed an increased risk for COVID-
19. Further, patients with mental disorders have been reported to
have a more severe outcome of COVID-19, including admission to
an intensive care unit and death, as evidenced by numerous stud-
ies [19,21,25,26] and corroborated by a meta-analysis [20]. The
same seems to hold true for a pre-existing substance abuse disor-
der [27]. In a study by Fond et al. [24], older patients with a diag-
nosis of schizophrenia had a higher risk for death than the control
group, but interestingly, less admissions to an intensive care unit
were observed, indicating disparities in health care between pa-
tients with and without a severe mental disorder. Regarding the
more severe course of COVID-19 in patients with a mental disor-
der, similar results were found by Maripuu et al. [28] in a Swedish
population-based register study, showing increased mortality for
people with psychosis and bipolar disorder, the risk again increas-
ing with older age. Most noteworthy, higher mortality was seen in
patients with schizophrenia as compared to mood disorders [26],
which did not display increased mortality.
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Although the mechanisms behind the association between
COVID-19 and mental disorders are not known [29], there seems
to be a bidirectional relationship [11], with an increased risk for
psychiatric disorders in COVID-19 patients and a more severe
course and higher mortality of COVID-19 in patients with a psychi-
atric disorder. Several possible factors, from social to psychologi-
cal up to biological factors, have to be taken into account and may
play a significant part [19, 29]. In addition, an overlap between bi-
ological and genetic risk factors for COVID-19 and psychiatric dis-
orders might play an important role [30,31]. As enhanced inflam-
mation represents a major pathomechanism of the SARS-CoV-2
infection affecting peripheral tissue like the respiratory system and
the brain [32-34], increased inflammation also plays an important
role as acommon pathophysiological factor in depression, anxiety,
schizophrenia, and other psychiatric disorders with elevated cy-
tokines and other inflammatory factors in the periphery and the
brain [35-40]. Thus, the scenario of an interplay between elevated
inflammation in the periphery and the brainin COVID-19 and neu-
ropsychiatric disorders seems to be a likely factor explaining the
mutual interactions between both pathological conditions.

So far, most studies have indicated a generally increased risk for
a SARS-CoV-2 infection and for a more severe course of COVID-19
in patients with a psychiatric diagnosis. However, a few reports sug-
gest a lower risk for COVID-19 and a less severe course of the dis-
ease in certain groups of psychiatric patients. Plaze et al. [41] found
a much lower incidence of symptomatic courses of a SARS-CoV-2
infection in psychiatricin-patients than in nurses and physicians at
the same hospital wards (4 % versus 14 %). Dobre et al. [42] found
a lower mortality rate for patients in special psychiatric/COVID
wards when compared to the mortality rate assessed by Wang et
al. [25] (2% vs 8.5 %). The authors note that the differences may be
explained by the fact that the two studies were conducted in two
different countries and health care systems. A similar observation
was reported by Villoutreix et al. [43], who suggested a protective
effect of psychotropic drugs. In a retrospective epidemiological
study in Spain, patients treated with long-acting antipsychotics
had a much lower risk for SARS-CoV-2 infection and a much better
outcome of COVID-19 infection than a control group [44,45].1n a
large observational study in France, Hoertel et al. [46] found a re-
duced risk for intubation or death in hospitalized patients with
COVID-19 when using antidepressant drugs. Similar data were re-
cently reported for selective serotonin reuptake inhibitors (SSRIs),
but not for tricyclic antidepressant use [47]. This effect was mainly
seen in psychiatric in-patients within the initial weeks of the COVID-
19 pandemic. Subsequently, the studies above-mentioned led to
the hypothesis of a beneficial effect of treatment with different psy-
chotropic drugs on the risk of a SARS-CoV-2 infection and on the
course of COVID-19 due to their proposed anti-inflammatory ef-
fects [48-51]. This hypothesis has been supported by the results
of two prospective double-blind studies [52, 53] and a prospective
open study [54] showing a less severe progression of COVID-19in
patients treated with fluvoxamine, which indicates a protective ef-
fect of fluvoxamine. However, real-life data that shows the positive
effects of various psychotropic substance classes on COVID-19 out-
comes is limited. Also, the implementation and consequences of
preventive hygiene concepts in psychiatric hospitals on the num-
berand consequence of a SARS-CoV-2 infection remain uncertain.

Therefore, we initiated the present pilot survey evaluating pre-
ventive measures in psychiatric hospitals in Germany, the number
of COVID-19 cases in psychiatric hospitals, and the course and out-
come of COVID-19 in patients admitted to academic psychiatric
hospitals in relation to subsequent treatment with psychotropic
drugs during the first and partly second pandemic wave.

Methods

Survey in psychiatric hospitals

In the present pilot survey, we evaluated the impact of the COVID-
19 pandemic on psychiatric university hospitals in Germany focus-
ing on preventive measures for COVID-19. Besides general infor-
mation about preventive measures, we specifically asked for the
number of SARS-CoV-2-positive patients and the course and out-
come of the COVID-19illness, somatic comorbidities, and the treat-
ment with psychotropic drugs.

We contacted all German Psychiatric University Hospitals for
participation via personal email contact using the mailing list of
the Association of Heads of Department of Psychiatry in Germany
(LIPPs e.V.; www.uni-lipps.de). Out of 38 university departments,
24 responded and completed the retrospective anonymous sur-
vey, including the time from April until December 2020. This study
can, therefore, be considered a representative of academic psychi-
atric settings in Germany. A standardized questionnaire was sent
to the hospitals for data acquisition. In this retrospective survey,
no individual patient data was obtained, and all the information
was anonymized so that no ethical vote was required according to
German law.

We asked the participating institutions for information about
restrictions on the number of admissions in general, limitations on
the therapeutic portfolio, assumed financial losses due to COVID-
19, as well as loss of clinical staff due to the COVID-19 pandemic.
We also asked for information about the management of COVID-
19 restrictions regarding SARS-CoV-2 testing, especially the fre-
quency of SARS-CoV-2 tests, implementation of an isolation ward
for SARS-CoV-2-positive patients within the psychiatric clinic and
an obligatory transfer to non-psychiatric isolation wards if a SARS-
CoV-2 test was positive.

The participating hospitals reported the total number of admis-
sions between April 2" and December 315t 2020, the number of
SARS-CoV-2-positive cases, and the number of patients requiring
specific somatic or even ICU care due to COVID-19 at this time. Ad-
ditionally, we asked the participating hospitals to report furtherin-
formation about the SARS-CoV-2-positive cases, including age,
main psychiatric diagnosis (specified by the International Statisti-
cal Classification of Diseases and Related Health Problems (ICD-
10)), medication, occurrence and severity of COVID-19 symptoms,
required somatic care as well as information about a lethal out-
come.

SARS-CoV-2-positive cases in the city of Frankfurt in
the time from April until December 2020: a non-
psychiatric cohort

The Frankfurt Health Protection Authority reported the number of
all SARS-CoV-2-positive cases for the city of Frankfurt am Main
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(total population about 758 847 [55]) in the time from April until
December 2020. In addition, information about age, required med-
ical care, or hospital admission, as well as information about a le-
thal outcome, were followed up and reported. Importantly, it is
mandatory in Germany to report positive SARS-CoV-2 tests, while
testing was only required for specific purposes so that the actual
number of infections may be up to five times higher than reported
cases [56].

Statistical analysis

The obtained data was assessed by the Statistical Package for So-
cial Sciences (IBM SPSS Statistics Version 28.0.0.0) and Microsoft
Excel (Version 16.74). For descriptive analyses, frequencies, per-
centages, means, standard deviation, and minimum and maximum
values, were assessed. For correlation analysis, Spearman-Rho and
Kendall-Tau-b were performed, with significance was established
atp<0.05.

Results

Preventive and organizational measures in
psychiatric hospitals and their consequences

All 24 participating psychiatric hospitals provided information
about organizational adjustments, including preventive measures,
due to the COVID-19 pandemic (> Table 1). Mandatory care ser-
vice for psychiatric patients in their region was provided by 18 hos-

> Table 1 Impact of the COVID-19 pandemic on the organization of the
participating 24 psychiatric hospitals and patient care. SARS-CoV-2: severe
acute respiratory syndrome coronavirus 2; COVID-19: coronavirus disease 19

Yes No Not
specified
N (%) N (%) N (%)
SARS-CoV-2 screening
before admission 23 (95.8) 0(0) 1(4)
regularly during the hospital 18 (75) 5(21) 1(4)
stay
Isolation until SARS-CoV-2 test 21 (88) 1(4) 2(8)
result
Isolation ward within the 21 (88) 2(8) 1(4)

psychiatric hospital for
COVID-19 cases

pitals (75 %). Out of the 24 hospitals, 21 (88 %) reported a fewer
number of admissions between April and December 2020 due to
restrictions imposed by COVID-19-related organizational meas-
ures. Twenty-two hospitals (92 %) had to restrict therapies for in-
patients (e. g., group therapies or a number of available therapies).
Economic losses due to the COVID-19 pandemic were reported by
19 hospitals (79 %). One hospital had to reduce staff due to eco-
nomic losses, while 13 hospitals (54 %) reported a staff shortage
due to COVID-19 itself.

Twenty-three hospitals (95.8 %) screened for SARS-CoV-2 be-
fore or during admission to the hospital and 18 hospitals (75 %) re-
ported regular SARS-CoV-2 tests during the hospital stay. Twenty-
one hospitals (88 %) reported that patients had to be isolated at
special areas within the psychiatric hospital until the SARS-CoV-2
test results were available. A special isolation ward for SARS-CoV-
2-positive patients was implemented in 21 hospitals (88 %), while
six hospitals (25 %) reported an obligatory transfer to non-psychi-
atricisolation wards if the SARS-CoV-2 test was positive. Thus, most
SARS-CoV-2-positive patients continued to be cared for at the psy-
chiatric hospital.

Prevalence and severity of SARS-CoV-2 infection in
in-patients of psychiatric hospitals

During April and December 2020, 36,322 hospital admissions were
reported by the 24 participating psychiatric hospitals
(mean=1,513,SD=1,154, min=300, max=4,724). During this pe-
riod, 232 patients (0.6 %) tested positive for SARS-CoV-2 (perinsti-
tution: mean=10,SD =15, min. =0, max. =60). The mean age was
51years (SD=21; min=9, max=94). Out of these 232 patients, 37
(16 %) patients required specific medical treatment, 10 (4.3 %) were
transferred to an ICU, and three (1.3 %, which represent the overall
infection fatality ratio) patients died of COVID-19 (> Table 2).

> Table 2 Characteristics of all SARS-CoV-2-positive patients admitted to
the 24 psychiatric university hospitals between April and December 2020.
The table presents the number of all patients admitted to the clinics for
in-patient treatment, the number of SARS-CoV-2-positive cases, the num-
ber of patients requiring specific COVID-19 treatment, the number of
COVID-19 patients requiring intensive care treatment, and the number of
COVID-19 patients who died due to Sars-CoV-2; *means +SD. SARS-CoV-2:
severe acute respiratory syndrome coronavirus 2; COVID-19: coronavirus
disease 19

Obligatory transfer to a 6 (25) 17 (71) 1(4)
non-psychiatric isolation ward if
the SARS-CoV-2 test is positive

Total number (%) Number per
hospital* (min-max)
All admissions to 36322 (100) 1513+1154*(300-
psychiatric hospitals 4724)

Mandatory psychiatric service 18 (75) 4(17) 2(8)

Restrictions
on the number of admissions 21(88) 1(4) 2(8)
on available in-patient 22(92) 0(0) 2(8)
therapies

Losses due to COVID-19

pandemic
economic losses 19(79) 3(13) 2(8)
staff reduction due to 1(4) 21(88) 2(8)
economic loss
staff shortage due to 13 (54) 9 (38) 2(8)
COVID-19

SARS-CoV-2 positive
psychiatric in-patients

232(0.6)

10£15%(0-60)

Patients needing
specific medical
treatment due to
COVID-19

37 (0.1)/(16)

1.5£2.7%(0-10)

Patients needing ICU
treatment due to
COVID-19

10 (0.03)/(4.3)

0.4+1.1*(0-2)

COVID-19 associated
deaths

3(0.008)/(1.3)

0.1£0.4*(0-2)
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Most psychiatric hospitals (n=18; 75 %) reported none to ten
SARS-CoV-2-positive psychiatric patients during the assessed time.
Four hospitals (17 %) reported 11 to 15 SARS-CoV-2-positive pa-
tients and only two hospitals (8 %) reported 49 and 60 SARS-CoV-
2-positive patients, respectively. Notably, both hospitals had high
overall admission rates (n=2761 and n=4724). More than half of
the psychiatric hospitals (n=14; 58 %) reported no need for specif-
ic medical treatment for any of the SARS-CoV-2-positive patients
(58 %). Seven hospitals (29 %) reported one to four SARS-CoV-
2-positive psychiatric patients who needed COVID-19-specific
medical treatment. One psychiatric hospital reported the need for
COVID-19-specific medical treatment in six SARS-CoV-2-positive
patients, while only two hospitals (8 %) reported seven respective-
ly ten cases of specific medical treatment needed for the SARS-CoV-
2-positive patients. Again, those hospitals had high overall admis-
sionrates (n=2761 and n=4724) as well as a high number of SARS-
CoV-2-positive patients (=49 and n=60). Notably, 18 psychiatric
(75 %) hospitals reported no need for intensive care treatment for
the SARS-CoV-2-positive patients. Four hospitals (17 %) reported
one patient needing intensive care treatment. Only one hospital
each reported two (4 %) respectively five (4 %) cases of needed in-
tensive care treatment for SARS-CoV-2-positive psychiatric patients
(> Table 3). Concerning COVID-19-associated mortality, 22 (92 %)
psychiatric hospitals reported no death due to COVID-19. One psy-
chiatric hospital reported one death, and another reported two
deaths due to COVID-19.

Diagnoses and treatments of SARS-CoV-2-positive
patients

More detailed information about the SARS-CoV-2-positive patients
could be obtained for 165 cases (71 % of all cases) (> Table 4). Mood
disorders (F3x) were the most common diagnosis (n=70), followed
by neurotic, stress-related, anxious, or somatoform disorders
(n=25). The mean age of SARS-CoV-2-positive patients was 51
years (SD 21; min 19, max 94). There was a significant correlation
between the severity of symptoms and COVID-19-specific medical

> Table 3 Specific information about SARS-CoV-2-positive psychiatric
patients regarding age, COVID-19 symptoms, and required COVID-19
treatment. SARS-CoV-2: severe acute respiratory syndrome coronavirus 2;
COVID-19: coronavirus disease 19

treatment (p<0.001), and between age and severity of symptoms
(p=0.009).

Regarding COVID-19 symptoms, 55 (33 %) SARS-CoV-2-positive
patients reported no COVID-19 symptoms. Fifty-seven (35 %)
SARS-CoV-2-positive patients reported only mild symptoms, 12
(7 %) reported moderate and 7 (4 %) severe symptoms due to
COVID-19 (> Table 3).

Ninety-two (56 %) SARS-CoV-2-positive psychiatric patients re-
quired no specific treatment against COVID-19. A close monitor-
ing of COVID-19 symptoms was necessary in 34 patients (21 %).
Seven patients (4 %) required oxygen supply, five patients (3 %) were
transferred to an intermediate care unit, and two patients (1%) to
an intensive care unit (> Table 3).

Information about psychotropic drug treatment was available
for 165 (71 %) of the SARS-CoV-2-positive patients. In total, 280
prescriptions for psychotropic drugs were assessed (> Table 6 on-
line). The most common prescription was for second-generation
antipsychotics (n=79, 28.2 %). The next most common prescrip-
tion was for SSRIs (n=38, 13.5%), mirtazapine (n=36; 12.9%), and

> Table 4 Main diagnosis (according to ICD-10) of the 165 SARS-CoV-2
positive psychiatric patients admitted to the psychiatric departments.
SARS-CoV-2: severe acute respiratory syndrome coronavirus 2

Diagnoses Number of admitted
patients (%)

FOx (organic, including symptomatic mental 22 (13.3)

disorders)

F1x (mental and behavioral disorders due to 24 (14.5)

psychoactive substance use)

F2x (schizophrenia, schizotypal, and 18(10.9)

delusional disorders)

F3x (mood (affective) disorders) 70 (42.4)

F4x (neurotic, stress-related, and somato- 25(15.2

form disorders)

F6x (disorders of adult personality and 3(1.8)

behavior)

F7x (mental retardation) 2(1.2)

F9x (behavioral and emotional disorders 1(0.6)

with onset usually occurring in childhood

and adolescence)

> Table 5 Characteristics of all SARS-CoV-2 positive cases registered in the

Mean £ SD (min-max) city of Frankfurt between April and December 2020 (data obtained by the
Age (years) 5121 (19-94) Frankfurt Public Health Office; data as of 01.06.2021). SARS-CoV-2: severe
N (%) acute respiratory syndrome coronavirus 2
COVID-19 symptoms Age (years) (means +SD)
no symptoms 55(33) (min-max)
mild symptoms 57 (35) Age (years) 44+18 (18-106)
moderate symptoms 12(7) Number of patients (%)
severe symptoms 7(4) all SARS-CoV-2 positive cases 18453 (100)
COVID-19 associated treatment hospital admissions 2096 (11.4)
no specific treatment 92 (56) due to COVID-19 1112 (6)
close monitoring 34(21) due to other disease 423 (2.3)
oxygen requirement 7 (4) for isolation purpose 12(0.1)
intermediate care unit 5(3) unknown reason 36(0.2)
intensive care unit 2(1) Deaths 472 (2.6)
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serotonin and norepinephrine reuptake inhibitors (SNRI; n=29,
10.4%). First-generation antipsychotics were prescribed 24 times
(8.6 %), mostly phenothiazines (n=9) and butyrophenones (n=15).
Benzodiazepines were prescribed in 21 cases (7.5 %) and pregaba-
linin 6 cases (2.1 %). Less common prescriptions were for mood
stabilizers (n=17;6.4%), other antidepressants (n=11, 3.9 %), tri-
cyclic antidepressants (n=8, 2.9%), and antidementia drugs (n=2,
0.7 %). Fifty-seven patients (34.3 %) received two different psycho-
tropic drugs. Fifty-six patients (33.7 %) were treated with one psy-
chotropic drug. Twenty-six patients (15.7 %) received three differ-
ent psychotropic drugs, and nine patients (5.4 %) received four dif-
ferent drugs. In 18 cases (10.8 %), no medication was reported,
although it is unclear if patients did not receive any psychotropic
drugs or if data was missing.

Information on comorbid somatic diagnosis was available in 82
cases, with a diagnosis of hypertension being the most common
(n=28). Twenty patients had no reported comorbid diagnosis. Sev-
enteen patients had a neurological diagnosis in their medical his-
tory, with known epilepsy being the most common (n=5). Diabe-
tes was presentin 12 patients; 9 patients had an additional cardio-
vascular disease (> Table 7 online).

Results for the control group provided by the
Frankfurt Health Protection Authority

Between April and December 2020, 18,453 SARS-CoV-2-positive
cases (2.5 % of the total city population) were registered at the
Frankfurt Health Protection Authority (> Table 5). The mean age
was 44 years (SD 18; min 18, max 106). Two-thousand ninety-six
patients (11.3 %) positive for SARS-COV-2 were admitted to a hos-
pital during that time, in 6% (n=1,112) due to COVID-19,in 0.1%
(n=12)forisolation, in 2.3 % for other reasons (n =423). Four hun-
dred seventy-two of the SARS-CoV-2-positive patients died (2.6 %).
There was a significant correlation between age and mortality
(p<0.001), age and hospitalization (p<0.001) and between hos-
pitalization and mortality (p<0.001).

Discussion

Many studies indicate that COVID-19 is associated with an in-
creased risk for psychiatric disorders, including depression, anxie-
ty, and psychotic disorders. Similar findings have been reported
during other Coronavirus infections [3]. Importantly, further stud-
ies showed an increased risk for a SARS-CoV-2 infection and a more
severe course of COVID-19 in psychiatric patients [11,21, 22, 25],
although comorbidity may have animportant role therein. Comor-
bid medical conditions are frequent, especially in severe mental
disorders, leading to reduced life expectancys; if they are account-
ed for, increased COVID-19 mortality rates in mental disorders were
no longer observed [57]. Our study showed that during the first
and partly during the second pandemic wave, there were low rates
of infections and mortality due to COVID-19 and the efficacy of
measures taken to protect the vulnerable population of people suf-
fering from mental disorders. This timeframe poses a suitable pe-
riod for our research questions as, at this time-point, the menace
of the unknown consequences of the pandemic and the lack of op-
tions for vaccination were two major aspects impacting care in hos-
pitals.

Effects of the COVID-19 pandemic on psychiatric
in-patient care in University Hospitals

In contrast to the above-mentioned higher risk for COVID-19 in psy-
chiatric patients, the availability of psychiatric care was widely re-
duced during the COVID-19 pandemic, with contradicting data
about the actual utilization of mental health care systems by psy-
chiatric patients [58, 59]. Simpson et al. [58] found that the impact
of the pandemic on volumes and hospitalizations varied by site
among three psychiatric emergency services across the United
States. Aly et al. [59] found a stable number of psychiatric consul-
tations in their study, while the share of psychiatric emergency vis-
its was increased. Hoyer et al. [60] reported a decreased number
of psychiatric emergency contacts in Germany during the COVID-
19 pandemic. In a retrospective study conducted in Germany be-
tween March and May 2020, the authors showed that emergency
hospital admissions as well as the length of the hospital stay, sig-
nificantly decreased [61]. These findings are in line with further
studies showing decreased emergency service visits due to mental
illnesses [62-65]. Adorjan et al. [66] showed in a study conducted
in Germany that although psychiatric hospitals were responding
effectively to the COVID-19 pandemic concerning preventive meas-
ures, the reduction of treatment capacity led to a worsened care
situation for psychiatric patients.

Similar to the previous reports, most of the 24 participating hos-
pitals reported a reduced number of admissions (n=36.322) dur-
ing the time of the survey and economic losses, reduced availabil-
ity of nursing and medical staff, and restrictions on therapeutic op-
tions. However, contrary to many other studies indicating an
increased risk for COVID-19 in patients with a psychiatric diagno-
sis, the number of SARS-CoV-2-positive patients at the time of ad-
mission or during the hospital stay in our survey was rather small
(n=232) and made up only 0.6 %. As indicated by the data provid-
ed by the Frankfurt Health Protection Authority, even for the gen-
eral population of the city of Frankfurt, the infection rate was about
2.5% during the same period. This is substantially higher than the
infection rate in our cohort of admitted psychiatric patients, which
have been described as a high-risk population in other studies.

COVID-19 morbidity and mortality in psychiatric
in-patients

Most SARS-CoV-2-positive psychiatric in-patients reported only
mild symptoms (35 %) while 7 % reported moderate and 4 % severe
symptoms. Noticeably, 33 % reported no COVID-19-associated
symptoms at all. Overall, we could not confirm a more severe
course in COVID-19 psychiatric patients, as reported by several pre-
vious mentioned studies. Moreover, the results seem more in line
with early data from China characterizing COVID-19 patients in
general [67]. The mean age of SARS-CoV-2-positive patients
(51 £21.0 years) in our survey was slightly higher as compared to
data from Fasshauer et al. [61, 68] assessing the mean age of all
psychiatric admissions during the same time span to different psy-
chiatric hospitals in Germany. Also, the mean age of SARS-CoV-
2-positive psychiatric patients was higher than the mean age of
SARS-CoV-2-positive patients in the population of Frankfurt dur-
ing the same time span (assessed by the Frankfurt Health Protec-
tion Authority) (44.2 +18.4 years).
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When comparing COVID-19-related mortality rates, case fatal-
ity ratios (CFR) have to be distinguished from infection fatality ra-
tios (IFR). The latter relate deaths to the number of overall infec-
tions, whereas the former relate deaths to the number of cases. As
screening for SARS-CoV-2 on admission and during in-patient stay
was mandatory in all but one hospital in our study, our data can be
interpreted as IFR numbers. Our sample had an overall size of
n=36,322; thereof, 232 patients tested positive (0.6 %), of which
three died, which corresponds to an IFR of 1.3 %. Due to the low ab-
solute number, this must be interpreted with caution. It is well
known that comorbid conditions and especially age, have a large
effect on the IFR; in the age group up to 59 years of age <0.5%, ca.
1% for those aged 60 to 69 years, and >10% for those >75 years
[56]. Given the low numbers, solid statistical comparison with pub-
lished IFR is hard; however, our data do not argue that the IFR is
dramatically different in psychiatric in-patients as compared to the
general population.

SARS-CoV-2-related fatalities from the Frankfurt general popu-
lation, provided by the Frankfurt Health Protection Authority, can
be considered as CFR as mainly symptomatic individuals were test-
ed (although this also extended also to non-symptomatic individ-
uals and patients symptomatic for other reasons). The CFR in Frank-
furtin 2020 was 2.6 %, and hence twice the number of the IFR found
in our sample. Assuming a factor of three to five regarding under-
reporting again puts our IFR in the same range as expected for the
general population. Regarding population-based mortality,
112,826 patients died of COVID-19 in Germany in 2020, corre-
sponding to 0.13 % of the German population [69]. In our sample,
0.008 % of psychiatric in-patients died of COVID-19. Again, due to
the small number of deceased cases, we abstained from statistical
comparison. However, we cautiously conclude from this data that
mental disorders, at least in an in-patient setting, do not lead to in-
creased mortality rates due to COVID-19, probably due to early in-
tervention and also due to the preventive interventions implement-
ed at the hospitals, which prove to be efficacious.

Still, even though there was a significant correlation between
age and severity of symptoms in our survey and higher age has
been discussed to be a risk factor for a more severe course of
COVID-19 as well as higher mortality [25], mortality was lower in
our cohort of psychiatric patients also when compared to the gen-
eral population of Frankfurt (1.3 % vs. 2.6 %) despite the higher
mean age in our patients.

Effect of a psychiatric diagnosis on the incidence and
course of COVID-19

The rather low infection rate of 0.6 % is remarkable since several re-
ports have pointed to an enhanced risk for a SARS-CoV-2 infection
for patients with a psychiatric diagnosis [20, 25]. Previous studies
suggested that patients with a psychotic disorder or addictive dis-
order might be at higher risk for COVID-19 [70, 71]. Interestingly,
we saw fewer SARS-CoV-2-positive patients with a substance-re-
lated disorder and a high percentage of patients with a mood dis-
order and anxiety disorder. Mood disorders were the most com-
mon main diagnosis (about 42.4. %), this being in line with previ-
ous data from Adorjan et al. [66]. As we only assessed the
diagnosis from SARS-CoV-2-positive patients, it remains unclear if
patients with a mood disorder had a higher risk for a SARS-CoV-2

infection or if the total number of admissions due to a mood disor-
der was higher. Notably, previous studies showed a significant re-
duction in emergency hospital admissions due to affective disor-
ders during the pandemic [61, 62]. Fasshauer et al. [61, 68] as-
sessed all psychiatric diagnoses leading to hospital admission in the
same period as our survey in several psychiatric hospitals in Ger-
many. The total number of admissions was significantly lower when
compared to a pre-pandemic control period, with substance-relat-
ed disorders being the most common diagnosis before and during
the pandemic, the overall reduction in admissions affecting all psy-
chiatric diagnosis groups, with a significant reduction of admissions
for affective disorders [61, 68].

Regarding the increased risk for COVID-19 in patients with de-
pression, ADHD, bipolar disorder, or schizophrenia, several risk fac-
tors were discussed [25]. Apart from difficulties in appraising health
information and complying with preventive measures, life circum-
stances, including housing (e. g., hospitals, residences, unstable
housing, or homelessness) and a more unsafe environment due to
socioeconomic disadvantages might put psychiatric patients at
higher risk. Furthermore, the authors of the above-mentioned
study discuss a disorder related elevated risk e. g., inattention in
ADHD or delusional symptoms in schizophrenia leading to limited
mask-wearing or the high risk for comorbid medical conditions in
psychiatric patients causing severe COVID-19 illness [25]. Yao et
al. [72] hypothesized that a general vulnerability to infections, a
greater risk-taking behavior, as well as lower availability of psychi-
atric care and treatments are responsible for the higher risk for
COVID-19 and, in particular, a higher risk for a more severe course
of COVID-19 and higher mortality in psychiatric patients. Lee et al.
[73] noted that even though people with a previous diagnosis of a
mental disorder had no increased risk for a SARS-CoV-2 infection
in a cohort study from Korea, they had a slightly higher risk for a
more severe clinical outcome of COVID-19. The authors suggested
that a reduction in self-care and risk avoidance, isolation from so-
ciety, and physical health conditions might be responsible for the
effect of the severity of mental ilinesses on the outcome of COVID-
19. They conclude that a severe mental illness is a relevant risk fac-
tor for a severe COVID-19illness, and psychiatric care should be in-
cluded when those patients are treated for COVID-19. Moreover,
the reduction of psychological distress might have a relevant im-
pact [74].

Addressing the higher risk for a SARS-CoV-2 infection and more
severe course of COVID-19 in psychiatric patients due to several
risk factors as mentioned above, preventive measures, e. g., spe-
cial isolation wards for psychiatric COVID-19 patients, were estab-
lished in several countries [75-78]. In line with this approach, the
participating hospitals in our survey reported preventive measures,
e.g., special isolation wards within the psychiatric clinics or regu-
lar SARS-CoV-2 screenings before and during the hospital stay.
Therefore, as the infection rate in our survey was low, we argue that
many preventive measures taken by psychiatric hospitals seem to
have been effective in reducing the enhanced risk for psychiatric
patients. Factors related to the hospital admission and stay (gen-
eral hygiene, isolation, further restrictions) could be connected
with the relatively low risk of a SARS-CoV-2 infection in our patients.

Additional risk factors for a more severe course of COVID-19 are
somatic comorbidities like cardiovascular, respiratory, metabolic,
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and infectious diseases [42,57, 73]. This seems notable as psychi-
atric patients are also at risk for the above-mentioned somatic co-
morbidities. In line with these observations, we found a substantial
number of somatic comorbidities in the 232 COVID-19 patients
admitted to one of the participating hospitals, including hyperten-
sion, metabolic, pulmonary, and neurological diseases. Still, while
psychiatric patients are already at risk for the above-mentioned so-
matic comorbidities and somatic comorbidity, e. g., hypertension,
seems to be a substantial risk factor for the outcome of psychiatric
COVID-19 patients [42,57, 79], the results of low infection rates in
our cohort, as well as a mild course of COVID-19 and a low death
rate, seems even more notable. Regarding the higher risk fora more
severe course of COVID-19 in psychiatric patients with somatic co-
morbidities [57], the available medical treatment during the stay
at the hospitals may have played a role in the course of COVID-19.

However, while it is quite feasible that these factors are partial-
ly relevant for the low infection rate, they are less likely to have a
major impact on the benign course of COVID-19, including the
comparably low death rates. Besides social (e. g., reduced self-care)
and psychological factors (e. g., enhanced stress), biological fac-
tors therefore seem to play a major role [19, 29]. It appears that
within the biological factors, inflammation is the best candidate as
many findings indicate elevated mechanisms of inflammation in
COVID-19 as the most likely common pathophysiological risk fac-
tor [25, 48, 80], affecting peripheral tissues like the respiratory sys-
tem but also the brain [32]. In fact, neuroinflammation seems to
be specifically relevant for psychiatric symptoms in the first weeks
after the index infection with SARS-CoV-2 [80]. On the contrary,
increased inflammation plays an important role as a common
pathophysiological factor for depression and anxiety, as well as
other psychiatric disorders with elevated measures of cytokines
and other inflammatory markers in the periphery and the brain
[35-40, 81, 82]. Thus, the scenario of an interplay between elevat-
ed inflammation in the periphery and the brain during COVID-19
and neuropsychiatric disorders, like depression [81], schizophrenia
[40], and bipolar disorder [82] seem to be the most likely factor ex-
plaining the mutual interactions between both pathological con-
ditions [25, 33].

Effect of psychotropic drug treatment on incidence
and course of COVID-19

Contrary to this interplay and the well-documented higher infec-
tion rate for COVID-19 and a higher rate of mortality in psychiatric
patients [21, 25], a few other reports suggested rather low SARS-
CoV-2 infection rates or less severe course of COVID-19 in psychi-
atric in-patients [41-43]. However, most of these findings were
made at specific psychiatric wards and in patients who required
treatment with psychotropic drugs [41-43]. This finally led to the
concept of a beneficial effect of psychotropic drug treatment on
the risk of getting COVID-19 and on the course of COVID-19 due
to the intrinsic anti-inflammatory properties of psychotropic drugs
[48,83-86]. Plaze et al. [41] found fewer cases of symptomatic
COVID-19 in psychiatric patients than among healthcare staff at
the same hospital wards in French hospitals (4 % versus 14%). A
similar observation was reported by Villoutreix et al. [43], who sug-
gested a protective effect of psychotropic drugs. Plaze et al. [41]
speculated about a protective effect of the therapy with psycho-

tropic drugs, especially with antipsychotics of the phenothiazine
type. Further clinical data for chlorpromazine or other phenothia-
zine antipsychotics have not yet been reported [48]. In a retrospec-
tive epidemiological study in Spain, patients treated with long-act-
ing antipsychotics (aripiprazole, risperidone, paliperidone) had a
much lower risk for a SARS-CoV-2 infection and a much better out-
come in the case of COVID-19 than a control group [44]. Similar re-
sults were shown by Canal-Rivero et al. [44], who showed lower
COVID-19 incidences in psychiatric in-patients compared to the
general populations of Sevilla. Still, only psychiatric patients treat-
ed with long-acting antipsychotics were included in this study.
Rather low SARS-CoV-2 infection rates have also been reported for
schizophrenicin-patients in Mexico [87] and Romania [88]. In both
studies, the authors speculated about the protecting role of the
treatment with antipsychotics.

Several studies reported possible protective effects of antide-
pressant drugs in COVID-19 patients [46,47,50, 83,89-91]. Nota-
bly, most of the patients in our survey were prescribed more than
one psychotropic drug. Further, only 21 patients received medica-
tion with benzodiazepines, a drug group associated with an in-
creased incidence of infections, by activating GABA-ergic receptors
in immune cells [92]. This appears interesting as benzodiazepines
have been associated with a rather poor outcome in COVID-19 pa-
tients [93]. Therefore, the rather low number of benzodiazepine
prescriptions might be an additional factor responsible for the rath-
er less severe course of COVID-19in our survey.

As the protective effects of psychotropics drugs were mainly
seen in psychiatric patients under drug treatment within the first
weeks of SARS-CoV-2 infection, the observation would agree with
a complex interaction of the neuroinflammation during the acute
phase of the COVID-19 and the intrinsic anti-inflammatory effects
of many antidepressants and antipsychotics [48]. Still, it seems that
the underlying pharmacological properties for these protecting ef-
fects are not specific for individual classes of psychotropic drugs
but are rather individual properties of single members of different
psychotropic drug classes independent of their primary mechanism
of action [48]. Anti-inflammatory properties, including binding to
sigma-receptors, lysosomotropic effects, and inhibition of sphin-
gomyelinase, seem to play a majorrole [48,49,51, 84,89, 94, 95].
Many of the prescribed drugs in our study can be assigned to one
of the categories given above with a possible anti-COVID activity
[43,48,49,51, 84,94, 95]. Thus, the broad treatment of our pa-
tients with various psychotropic drugs might be an additional fac-
tor explaining the rather moderate course of COVID-19 and low
death rate as well as low infection rate in our patients.

Our findings are in contrast to other reports indicating a higher
risk for a worse outcome, including higher mortality, of COVID-19
in psychiatric patients [11,21, 28].

Besides somatic comorbidities, as suggested by Hoertel et al.
[79], side effects of the psychotropic drugs given to patients dur-
ing their stay at the hospital may also play a role [96, 97]. This was
also seen in a most recent study by D’Andrea et al. [98] who found
a substantially higher death rate in patients treated with psycho-
tropic drugs, especially first and second-generation antipsychot-
ics, during a stay at the university clinic of Bologna. Notably, the
most common diagnosis was an organic disorder (ICD-10 FO0-F09),
a patient population that is generally more at risk regarding the
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treatment with antipsychotics. Thus, concerning the outcome of
COVID-19in psychiatric patients, not only the use of psychotropic
drugs, comorbidities, and specific care in a psychiatric ward must
be taken into account, but also the main psychiatric diagnosis lead-
ing to the prescription of the psychiatric medication.

Limitations

Although collecting data from 24 psychiatric university hospitals,
18 of them with mandatory care for psychiatric patients, is a major
strength of this study, collecting data from different hospitals
might cause diverse reporting due to heterogeneous clinical set-
tings. The data was obtained between April and December 2020,
a timeframe including a lockdown from the end of March till the
end of April, as well as a time with loosened restrictions until No-
vember 2020. No information was obtained during which of the
above-mentioned periods the patients tested SARS-CoV-2-posi-
tive, but restrictions for the healthcare system were mostly homog-
enous throughout the pandemic.

While psychiatric patients are at risk for comorbid somatic dis-
orders as assessed in our survey, several other risk factors for a se-
vere course of COVID-19 and higher mortality have been identi-
fied, predominantly older age, smoking, obesity, male sex, and car-
diovascular and respiratory disease [99-101]. This survey used a
pragmatic retrospective design to collect data as resources by cli-
nicians during the COVID-19 pandemic were limited. As no dataon
sex, race, BMI, smoking, and further risk factors for mortality were
assessed, we can "t exclude that possibly lowerincidence of risk fac-
tors contributed to the milder course of COVID-19 and lower mor-
tality in our study cohort.

Conclusion

While the COVID-19 pandemic led to massive challenges for
people”s mental health, psychiatric care was widely reduced dur-
ing the COVID-19 pandemic, even though studies proposed a high-
er risk for COVID-19 in patients suffering from mental disorders.
Interestingly, several studies showed a lower risk for patients treat-
ed in psychiatric wards and patients receiving different psychotrop-
ic drugs. In line with these results, we found no elevated risk for
COVID-19infection, for a more severe course or a higher mortality
of COVID-19in a cohort of in-patients from 24 psychiatric univer-
sity hospitals in Germany. Two points seem most noteworthy. First,
preventive measures, as taken by the German psychiatric hospitals,
seem to have been highly effective in lowering the risk of a SARS-
CoV-2infection; given the low number of overall infections, appar-
ently, no significant number of nosocomial infections occurred.
Second, for most of the antipsychotics and antidepressants pre-
scribed to the patients, intrinsic anti-inflammatory effects are well
documented [35, 102, 103]. Our findings about a rather low rate of
COVID-19 in psychiatric patients admitted to psychiatric universi-
ty hospitals in Germany could support the hypothesis of a protec-
tive effect of many antidepressants and antipsychotics against
COVID-19. As the overall prescriptions were heterogeneous, the
results point to a rather unspecific protective effect of the psycho-
tropic drugs. Still, further studies with larger cohorts of patients
and more detailed information are needed to address this ques-
tion.
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