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Abstract

Background: Psychiatric disorders increase risk of neuropsychiatric disease and poor outcomes, yet little is known
about the neuropsychiatric manifestations of COVID-19 in the psychiatric population. The primary objective is to syn-
thesize neuropsychiatric outcomes of COVID-19 in people with preexisting psychiatric disorders.

Methods: Data were collected during an ongoing review of the impact of pandemics on people with existing
psychiatric disorders. All study designs and gray literature were included. Medline, Psychinfo, CINAHL, EMBASE, and
MedRx were searched from inception to September 1 2020. Risk of bias was assessed using a published tool that can
accommodate all study types. Two independent authors screened the studies and extracted data. Data were narra-
tively synthesized, as there were insufficient data to meta-analyze. Evidence was appraised according to GRADE.

Results: Four case reports were included, comprising 13 participants from three countries. Many large-sample,
relevant papers were omitted for not reporting psychiatric history, despite reporting other comorbidities. Included
participants (n = 13) were hospitalized with COVID-19 and appeared to meet criteria for delirium. Myoclonus, rigidity,
and alogia were also reported. The most commonly reported preexisting psychiatric diagnoses were mood disorders,
schizophrenia, and alcohol use disorder.

Conclusions: People with preexisting psychiatric disorders may experience delirium, rigidity, myoclonus, and alogia
during COVID-19 infection; although higher quality and longitudinal data are needed to better understand these phe-
nomena. Relevant COVID-19 literature does not always report psychiatric history, despite heightened neuropsychiatric
vulnerability within this population.
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espiratory viruses can also infect the central nervous
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during prior coronavirus outbreaks found an array of
neuropsychiatric sequelae associated with infection. For
instance, autopsy studies revealed associations between
SARS-CoV infection, cerebral edema, and meningeal
vasodilation [2]. Clinically, neuropsychiatric symptoms
were reported in up to 20% of critical care patients with
MERS-CoV, of which confusion was most common [3].
A systematic review of coronaviruses found delirium to
be the most prevalent neuropsychiatric sequelae in both
MERS-CoV and SARS-CoV, occurring in almost 30% of
infected patients [4].

Emerging data suggest the novel coronavirus, SARS-
CoV-2, is also neurotropic [5]. Various mechanisms
for neuropathogenesis have been proposed including
blood—-brain barrier disruption [6], neuro-infiltration via
immune cells [5] or vascular endothelium [7], as well as
entry via the olfactory nerve [5, 7]. The CNS could also
be vulnerable through indirect mechanisms including
cerebral hypoxia from lung damage, metabolic derange-
ments from renal injury, hypercoagulability precipitating
thromboembolic events [5], and adverse drug events in
COVID-19 management [7].

As COVID-19 cases continue to rise across the globe,
associated CNS manifestations are increasingly recog-
nized in the literature. Initial signals of CNS involvement
in SARS-CoV-2 emerged from reports of encephali-
tis, ageusia, and anosmia during acute infection [8]. An
early systematic review of 409 patients with CNS com-
plications of COVID-19 found the most common acute
neurological and neuropsychiatric symptoms to be head-
ache (16.8%), dizziness (13.9%), and delirium (11.2%)
[9]. In keeping with other coronaviruses, delirium may
be the most frequent neuropsychiatric manifestation of
COVID-19 [10, 11], occurring in 37-42% of hospital-
ized patients [12, 13] and 3% of total cases [14]. Emerg-
ing evidence suggests delirium may also be an important
prognostic factor, predicting poorer outcomes from
COVID-19 [15].

Neuropsychiatric syndromes are frequently ill-defined
and with considerable inconsistencies in the terminology
reported in the literature. Several terms are employed
to report the same phenomenon. For instance, accord-
ing to well-utilized diagnostic criteria [16], delirium is an
acute syndrome of inattention and impaired awareness
accompanied by a change in cognitive function; how-
ever, this disorder is also described as “CNS dysfunction,’
“impaired awareness,” “attentional difficulties,” “lethargy,
“confusion,” and “encephalopathy” in the literature [4, 7,
10, 17]. To prioritize consistency in reporting, we aligned
our definition of neuropsychiatric outcomes with the ear-
liest review [4] of COVID-19 neuropsychiatric sequelae
and, similarly, chose not to focus on primarily neurologi-
cal conditions such as encephalitis and stroke.
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The pathophysiology for neuropsychiatric syndromes
is not well understood. However, people with psychiatric
disorders appear to have an elevated risk for many rea-
sons, such as underlying pathophysiological differences,
as well as risks due to psychotropic medications and
polypharmacy [18-22]. Given the heightened vulnerabil-
ity of people with psychiatric disorders to neuropsychiat-
ric syndromes, it is important to study these phenomena
in this population separately. To our knowledge, there is
no synthesis on the neuropsychiatric manifestations of
COVID-19 infection in people with psychiatric disorders.

Objectives

The primary aim of this review is to provide a synthesis of
the neuropsychiatric sequelae of COVID-19 in patients
with psychiatric disorders. Secondly, we will exam-
ine vulnerability for neuropsychiatric manifestations of
COVID-19 by type of psychiatric disorder. As an explora-
tory aim, we will synthesize the management approaches
used to treat neuropsychiatric disease in our population
of interest, due to the variety of behavioral and pharma-
cotherapies that can employed.

Methods

Eligibility criteria

This review was written in accordance with the PRISMA
reporting guidelines [23] (see Additional file 1: Table S1.
for research checklist). The protocol for our system-
atic review has been published [24]. This systematic
review included multiple aims that has yielded multiple
papers. The present paper presents data from just one
aim, which included studies that met the following cri-
teria: (1) included participants with a psychiatric disor-
der that predated the COVID-19 pandemic, (2) reported
neuropsychiatric manifestations of COVID-19 infection,
and (3) had a COVID-19 infection as determined by
either polymerase chain reaction (PCR), antibody test,
or strong clinical suspicion. In keeping with Rogers et al.
[4], we formulated our definition of “neuropsychiatric”
to include conditions that can impact mental status and
psychiatric disorder manifestation, such as: delirium,
sleep difficulties, apathy, catatonia, and amnesia. We
included studies that reported on a population with at
least one of the following preexisting diagnoses accord-
ing to the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) [16]: attention deficit hyperactivity
disorder, autism spectrum disorder, schizophrenia and
other psychotic disorders, bipolar and depressive disor-
ders, anxiety and obsessive—compulsive and related dis-
orders, trauma and stressor-related disorders, somatic
symptom and related disorders, feeding and eating disor-
ders, substance use disorders, and personality disorders.
We did not limit our search strategy to specific diagnostic
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criteria for psychiatric disorders and accepted a range of
diagnostic strategies including clinician diagnosed, self-
reported history, medical charts, or symptom scales. We
chose not to include neurocognitive disorders because
of the challenges of distinguishing COVID-19 neuropsy-
chiatric effects from underlying cognitive deficits. We
included all study designs, including gray literature, to
provide as comprehensive a review as possible. Papers
were ineligible if they did not present data for our popu-
lation of interest (people with preexisting psychiatric dis-
orders who had COVID-19 infection) or if an outcome of
interest (neuropsychiatric sequelae) was not reported.

Information sources

The search period covered the years from the databases’
inception to September 1 2020. The databases Medline,
EMBASE, Psychlnfo, and CINAHL were searched on the
platforms Ovid and EBSCOhost. Because of the ongo-
ing nature of the COVID-19 pandemic and emphasis on
rapid knowledge dissemination, gray literature was also
searched manually on MedRx.

Search strategy

Our search strategy was designed in consultation with
a health sciences librarian (SS) and with co-authors
who have expertise in systematic reviews, knowledge
synthesis, and psychiatric disorders. The search strat-
egy assesses the impact of all pandemics and epidemics
(including COVID-19) throughout history on people
with psychiatric disorders. Our search strategy can be
found in Additional file 2: Table S2 of the supplemen-
tary material. The only limits applied to our search strat-
egy were language (English only) and date (on or before
September 1 2020). We conducted the search manually;
no artificial intelligence or natural language processing
tools were used. Preferred reporting items for systematic
reviews and meta-analyses (PRISMA) 2020 guidelines
were followed and fulfilled [25].

Selection process

All titles, abstracts, and full texts were screened in dupli-
cate. The two reviewers consulted a senior author to
resolve any conflicts that arose. The Covidence platform
[26] for systematic review management was used for the
screening and extraction processes, however, no machine
learning tools were utilized.

Data collection process

Data were extracted independently and in duplicate from
January to March 2021 by two authors (EvR, TR). Dif-
ferences were resolved by consensus between the two
authors. Study investigators were not contacted, and no
automation, extraction, or translation tools were utilized.
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Data items (outcomes)

Our outcomes were neuropsychiatric manifestations
of COVID-19 infection, which in concordance with
our search strategy included: delirium (including terms
such as confusion, amnesia, dementia), sleep-related
outcomes (including fatigue, tiredness, insomnia, som-
nolence, hypersomnolence, parasomnia), movement
disorders, irritability (including agitation, aggression),
apathy (including indifference), disinhibition, catatonia,
hallucinations, and delusions. Given data on the prog-
nostic importance of delirium [27] and its prevalence
in COVID-19 infection [11], delirium was considered
the most important neuropsychiatric outcome. Given
the lack of literature on this topic, we did not specify a
timeframe for these outcomes, and deemed studies to
be eligible as long as the outcomes occurred concur-
rently with a confirmed or suspected COVID-19 infec-
tion. When papers described features consistent with
our definition of delirium as above (e.g., confusion,
encephalopathy), we made the assumption that the
patient had delirium.

Data items (other variables)

Other data were extracted, including sample size, pre-
existing psychiatric disorder type(s), country of study,
management (behavioral and pharmacotherapy), and
eventual patient disposition (improved, recovered,
palliative, deceased). No assumptions were made
about unclear variables from the studies and no tools
to inform data collection were used. When papers
reported data for patients without a psychiatric history,
data were only extracted for the psychiatric population,
specifically.

Study risk of bias assessment

To our knowledge there is no universally accepted qual-
ity tool for case series and reports. As such, we selected
a proposed framework for assessing the risk of bias in
case reports that aligns with previously validated tools
[28]. This tool consists of eight dichotomous questions
that are grouped into four domains including: selec-
tion, ascertainment, causality, and reporting. Scoring
can provide an aggregate of a maximum of eight points,
however, the superior approach is to provide an over-
all judgment based on the specific values deemed most
relevant to the review. Authors EvR and TR determined
that “ascertainment of exposure” and whether “alter-
native causes that may explain the observation were
ruled out” were the two most important characteris-
tics to evaluate quality. The authors then independently
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assessed risk of bias and discussed disagreements to
reach consensus.

Effect measures

We considered the presence or absence of neuropsychi-
atric manifestation in the included studies as a binary
outcome.

Synthesis methods (eligibility for synthesis)

A meta-analysis was not possible according to our proto-
col [24] given the heterogeneous literature and the lim-
ited number of studies that met the inclusion criteria.

Synthesis methods (preparing for synthesis)
We did not prepare the data for summary statistics as the
included studies were not feasible for meta-analysis.

Synthesis methods (statistical synthesis methods)

As a meta-analysis was not possible, a narrative synthesis
was chosen as the ideal synthesis approach for our study
findings. Our narrative synthesis was guided by prior rec-
ommendations [28, 29], and involved organizing the data
in tabular form for a preliminary synthesis. Second, we
grouped studies by the following themes: (1) the type of
neuropsychiatric manifestation, (2) the preexisting psy-
chiatric disorder; (3) the participants’ age; and (4) the
reported management approaches and challenges that
are specific to the psychiatric population.

Reporting bias assessment

No specific tools were utilized to assess risk of bias
because of missing results. Study authors were not con-
tacted to confirm relevant information.

Certainty assessment

The GRADE framework was used to assess confidence
in the body of evidence presented in this review. Two
authors independently assessed certainty and resolved
disagreements by discussion. The results from the cer-
tainty assessments are reported in the Summary of Find-
ings table (Table 1.).

Results

Study selection (flow of studies)

Our search for the larger systematic review on the impact
of all pandemics and epidemics (including HIV, Zika,
SARS, MERS, and so on) on people with preexisting
mental disorders yielded 47,442 articles; this decreased
to 21,058 after duplicates were removed. After initial
title and abstract screening, 4628 reports met crite-
ria for retrieval. After full text retrieval and screening,
669 papers met initial inclusion criteria for extraction.
Given the ongoing pandemic, COVID-19 papers were
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prioritized for extraction, yielding 201 papers consisting
of both neuropsychiatric and psychiatric outcomes (refer
to our protocol [24] for more information). The psychi-
atric outcomes review is currently ongoing. In total, only
16 of the 201 COVID-19 studies reported on neuropsy-
chiatric sequelae. These 16 studies were further reviewed
for the current paper; 4 papers met final inclusion criteria
and 12 were excluded at this stage. No automation tools
were used in this process. Our flow diagram (Fig. 1.) was
created using the PRISMA 2020 flow tool [30].

Study selection (excluded studies)

Of the 12 papers excluded during extraction phase, 4
were excluded for not reporting psychiatric history,
despite reporting other medical history [31-34]. Other
studies were excluded for not reporting any comorbid-
ity data, or for having the wrong exposure (that is, not
COVID-19 infection), outcome, or study design.

Study characteristics

Four studies were included in our review [35-38]. The
key characteristics of the included studies are presented
in Table 1. Included studies presented data for 23 hos-
pitalized COVID-19 patients, of which 13 (57%) had a
previous psychiatric diagnosis. Only data for those with
a psychiatric history are presented and discussed. The
studies were from high-income countries only, including
the United States, Spain, and Italy.

Risk of bias in studies

A summary of the risk of bias of studies is presented in
Table 2. Each item was assigned a score of either low risk
of bias (green), unclear risk of bias (yellow), or high risk
of bias (red). Two of the tool’s questions were not appli-
cable to our included studies and as such they are not
presented in the table. These questions were “Was there
a challenge/re-challenge phenomenon” and “Was there a
dose-response effect”

All included studies were deemed as having unclear
risk of bias for selection of cases [35—-38], as inclusion
and exclusion criteria were never provided. The studies
were all at low risk of bias for ascertainment of exposure
(COVID-19 infection) as each case reported either find-
ings from a PCR or antibody test, or provided a strong
diagnostic rationale based on clinical suspicion [35-38].
The items deemed most relevant to the current study
were ascertainment of outcome (neuropsychiatric seque-
lae) and ruling out alternative causes of the outcome (that
is, besides COVID-19). One study clearly specified their
diagnostic criteria for delirium, and as such, it was at low
risk of bias [36]. The two studies with unclear risk of bias
for this variable clearly documented outcomes, although
it was not clear what diagnostic criteria, if any, were
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Table 1 Summary of Study Findings
ID Case# Diagnosis Description of neuropsychiatric outcomes Disposition GRADE
Country Age
Sample size (n) Sex
Beach 2020 (1) AUD—remitted, NCD Admitted with aggression, paranoia, alogia, and abulia. On examination Palliative Very low quality
United States 76 years had myoclonus, increased tone, and palmomental reflex. She was febrile
n=4 Female with elevated CRP and bibasilar opacity on CXR. She was COVID positive
on PCR. Head CT was nil acute and MR, EEG, LP were not done. She was
trialed on olanzapine and haloperidol for management with poor effect.
Switched to chlorpromazine and clonidine patch
(2) AUD—remitted, NCD Admitted with aggression, staring, alogia, and abulia. On examination had  Improved
70 years cogwheel rigidity and myoclonus. An EEG showed diffuse slowing and
Male generalized discharges and head CT was nil acute. He was COVID positive
on PCR. Lorazepam was trialed for query catatonia with poor effect. His
aggression and delirium were managed with physical restraints and
valproic acid
(3) Schizophrenia Admitted with a fall causing subdural hematoma (seen on head CT), UTI,  Improved
68 years AKI, and hypercalcemia. He was COVID positive on PCR. His longstanding
Male clozapine and lithium were held, after which he developed agitation,
alogia, abulia, and disorientation. He had mild tardive dyskinesia on
examination. Delirium was managed with physical restraints and slow
reintroduction of antipsychotics
(4) MDD with psychosis, NCD ~ Admitted with agitation, disorientation, and slurred speech. On examina-  Deceased
87 years tion she had myoclonus. She was tachycardic and had elevated CRP and
Female was COVID positive on PCR. Delirium was initially managed with physical
restraints and haloperidol, and later with quetiapine
Martinotti (5) MDD Admitted with COVID pneumonia requiring NIMV. Hyperactive delirium NR Very low quality
2020 61 years managed with Abilify IM. Pre-dose-ICDSC score 6, post-dose score 2
Italy Male
n=6 (6) MDD with psychosis Admitted with mild COVID pneumonia and fever. Developed hyperactive  NR
60 years delirium, delusions of guilt, and suicidal ideation. Delirium managed with
Male Abilify IM. Pre-dose ICDSC score 4, post-dose score 2
(7) BD Admitted with COVID pneumonia requiring MV. Hyperactive delirium Recovered
58 years managed with Abilify IM. Pre-dose ICDSC score 5, post-dose 2
Male
(8) MDD Admitted with COVID pneumonia requiring NIMV. Hyperactive delirium NR
64 years managed with Abilify IM. Pre-dose ICDSC score 5, post-dose score 2
Male
(9)BD Admitted with COVID pneumonia requiring NIMV. Hyperactive delirium NR
67 years managed with Abilify IM. Pre-dose ICDSC score 5, post-dose score 2
Male
(10) GAD Admitted with COVID pneumonia requiring NIMV. Developed hyperactive Recovered
71 years delirium and persecutory delusions. Delirium managed with Abilify IM.
Male Pre-dose ICDSC score 6, post-dose score O
Palomar-Ciria (11) Schizophrenia Admitted with 20-day history of bizarre behavior and incoherent speech,  Improved Very low quality
2020 65 years as well as new aggression, insomnia, echolalia, and disorientation. Head
Spain Male MRI was performed because of abulia, showing findings of encepha-
n=1 lopathy. He had COVID positive antibodies but a negative PCR. He was
managed with melatonin, haloperidol, and amisulpride
Suwan-wongse  (12) BD Admitted with disorientation, incoherent speech, AKI, and lithium toxicity Deceased Very low quality
2020 67 years (2.3 mmol/L). She was febrile and had bilateral infiltrates on CXR. She
United States Female. was COVID positive on PCR. Her lithium toxicity was managed with fluid
n=2 resuscitation
(13) ADHD, ASD, BD Admitted with altered consciousness, AKI, and lithium toxicity Recovered

18 years
Male.

(2.6 mmol/L). He was febrile and tachycardic. His CXR was normal and he
was COVID positive on PCR. He was managed conservatively with fluid
resuscitation and cessation of lithium with plan to restart as an outpatient

AKI Acute kidney injury, AUD alcohol use disorder, ADHD attention deficit hyperactive disorder, ASD autism spectrum disorder, BD bipolar disorder, CRP C-reactive
protein, CXR chest X-ray, CT computed tomography, EEG electroencephalogram, GAD generalized anxiety disorder, ICDSC intensive care delirium screening checklist,
IM intramuscular, LP lumbar puncture, MRl magnetic resonance imaging, MDD major depressive disorder, MV mechanical ventilation, NCD neurocognitive disorder,
NIMV noninvasive mechanical ventilation, NR not reported, PCR polymerase chain reaction, UT/ urinary tract infection
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Identification of new studies via databases and registers

New studies included in review
(n=4)

Fig. 1 PRISMA flow diagram

Records identified from: I Records removed before screening:
Databases (n = 47,442) Duplicate records (n = 26,380)
Records screened Records excluded
(n =21,058) (n =16,695)
Reports sought for retrieval I Reports not retrieved
(n =4,363) (n=272)
l Reports excluded:
Reports assessed for eligibility No psychiatric history reported (n = 9)
(n=16) Wrong exposure or outcome (n = 2)
Wrong study design (n = 1)

utilized to make a diagnosis [35, 37]. Finally, one of the
papers was at high risk of bias as they used vague terms
to describe neuropsychiatric outcomes (for example,
behavior change) [38]. All but one study provided alter-
native explanations for the neuropsychiatric outcomes
or ruled out differential etiologies (for example, using
neuroimaging or laboratory investigation), as such these
were at low risk of bias for this domain [35, 37, 38]. All
studies were at high risk of bias due to follow-up; most
papers did not specify the duration of their study and
none were long enough to allow for a full understand-
ing of how the neuropsychiatric outcome impacted the
participant(s), even in the short term [35-38]. Included
studies were all at high risk of bias regarding the ability to
make inferences to future patients because of insufficient
or unclear details provided on the cases [35-38].

Results of individual studies

We summarize the included studies [35-38] in Table 1.
Here we provide the country of origin, sample size,
patient descriptions (including psychiatric diagnosis
and age), qualitative description of the cases and neu-
ropsychiatric manifestations, and the patient’s eventual
disposition.

Results of synthesis

Neuropsychiatric manifestations

In Table 3, we provide a visual summary of the neu-
ropsychiatric outcomes from each case. Of these, the
neuropsychiatric manifestation consistently described
across studies was delirium. According to the DSM-5
[16], delirium can be sub-specified into hyperactive
(involving mood lability, agitation, and/or refusing care),
hypoactive (involving sluggishness or lethargy), or mixed.
All cases from Martonitti et al. [36] explicitly presented
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Table 2 Risk of bias
Selection Ascertainment Causality Reporting
Selection Exposure Outcome Alternatives Follow- Detail
Ascertainme | Ascertainme Ruled Out Up Long Sufficient for
nt nt Enough Inference or
Replication

Beach

2020 2 . R . ‘ .

Martoni-

tti 2020 - . . ‘ ‘ ‘

Palomar-

Ciria ? + ? + ‘ ‘

2020

Suwan-

wongse = + +

2020 :
Table 3 Summary of neuropsychiatric manifestations of COVID-19

Delirium Agitation/ Dysarthria Abulia Perceptual Alogia Myoclonus Rigidity
aggression disturbance

Case 1 + + - + NR + + +
Case 2 + + - + NR + + +
Case 3 + + - + NR + - -
Case 4 + + + - NR - + —
Case 5 + + NR NR NR NR NR NR
Case 6 + + NR NR + NR NR NR
Case 7 + + NR NR NR NR NR NR
Case 8 + + NR NR NR NR NR NR
Case 9 + + NR NR NR NR NR NR
Case 10 + + NR NR + NR NR NR
Case 11 + + + + - — NR NR
Case 12 + NR + NR NR NR NR NR
Case 13 + NR — NR NR NR NR NR
Tot 13 1 3 3 2 3 3 2

+ enough data provided to infer finding; — enough data to infer lack of finding
NR not reported, Tot total

hyperactive delirium as the primary clinical picture, and
most other cases, except potentially cases 2, 12, and 13,
were likely also hyperactive based on their description.
Other common manifestations of COVID-19 were agita-
tion or aggression, dysarthria, abulia, and perceptual dis-
turbance. While these signs and symptoms can indicate

other underlying medical problems or psychopathology,
they are also common features of delirium [39, 40].
Physical examination findings were not reported for
most cases, though three cases reported on findings of
myoclonus and two of rigidity. Neither myoclonus nor
rigidity are included in any of the common tools for
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characterizing clinical features of delirium [39, 40], sug-
gesting a different etiology. Alogia was also present in
three included cases, which similarly is not an associated
sign of delirium.

Mental disorder type

This review found that people with a number of under-
lying psychiatric disorders experienced neuropsychiat-
ric sequelae of COVID-19, including mood disorders,
alcohol use disorder (AUD), schizophrenia, generalized
anxiety disorder (GAD), and neurodevelopmental dis-
orders. None of the studies addressed how the history
of psychiatric disorder was diagnosed or confirmed (for
example, self report, medical record, diagnostic criteria
used). In keeping with prior research on risk factors for
delirium [19], mood disorders were the most commonly
reported psychiatric comorbidity. In our review, 62% of
cases of delirium had a preexisting mood disorder, either
major depressive disorder (MDD) or bipolar disorder
(BD), prior to COVID-19 infection. Furthermore, 15% of
patients were diagnosed with schizophrenia (n = 2) and
15% with AUD (n = 2) prior to their infection. Although
we did not specifically assess for preexisting neurocog-
nitive disorders (NCDs), these diagnoses also pose a
heightened risk for delirium, and in a prior systematic
review [18], were implicated in 22—89% of delirium cases.
Our results are in keeping with this finding, in that NCDs
were comorbid in 23% of patients.

Age

Older age is an important risk factor for the develop-
ment of delirium [18, 19]. Almost all patients described
in our review were older adults (58—87 years). The outlier
among the cases was an 18-year-old who developed fea-
tures of delirium in the context of COVID-19 infection,
as well as lithium toxicity. This individual may have had
an underlying brain vulnerability and heightened risk for
delirium due to his neurodevelopmental disorders.

Management and specific challenges for psychiatric patients

In our review, psychotropic medications were implicated
in at least three (23%) cases of neuropsychiatric manifes-
tations of COVID-19. In case 3, lithium and clozapine
were abruptly withheld owing to electrolyte disturbances,
kidney injury, and COVID-19, all of which may have con-
tributed to the precipitation of delirium. Cases 12 and 13
were similarly multifactorial in that each were delirious in
the context of COVID-19, kidney injury, lithium toxicity,
and lithium withdrawal. Furthermore, several different
management approaches were used in the included stud-
ies, including physical restraints and antihypertensives,
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as well as different psychotropic medications—benzo-
diazepines, antipsychotics, and mood stabilizers. We
are unable to comment on treatment efficacy given the
study design of the included papers and lack of long-term
follow-up.

Certainty of evidence

In accordance with the GRADE Framework, all outcomes
assessed in this review are considered a very low qual-
ity of evidence, given that the derivation of evidence is
entirely from case series and reports (Table 1).

Discussion

Interpretation

In our review, delirium was the predominant neu-
ropsychiatric sequela identified. The delirium was often
accompanied by either agitation or aggression, and occa-
sionally with other associated features [40] such as dys-
arthria, abulia, and perceptual disturbances. In keeping
with emerging literature [41], hyperactive delirium was
more common in our review than the hypoactive sub-
type. In some cases, other confounding etiologies for
delirium besides COVID-19 infection were also men-
tioned, which is in keeping with a multifactorial model of
delirium development.

Our review highlights unique challenges for people
with psychiatric disorders during COVID-19 delirium.
First, psychiatric medications can be deliriogenic [18,
42], however, acute withdrawal of these drugs can also
precipitate delirium, which may have contributed to
the delirious presentation of at least three cases (3, 12,
13). Second, managing delirium is complicated [43]; the
studies in our review employed a variety of medication
classes, most of which can be deliriogenic themselves and
can cause harmful drug—drug interactions with psycho-
tropics that psychiatric patients may already be treated
with. Third, psychiatric disorders can present a diag-
nostic challenge during delirium states [40] and can also
bias clinicians against infectious etiologies as a source for
a delirious presentation. Given our findings, we suggest
that COVID-19 infection be considered in people with
psychiatric disorders who present with an acute mental
status change during the ongoing pandemic.

It is crucial for clinicians to be able to recognize and
manage delirium during the ongoing pandemic for a
number of reasons. First, it may be the presenting fea-
ture of COVID-19 infection in people with premorbid
vulnerabilities [44] such as psychopathology. Second,
while delirium can last for months [45], meta-analyti-
cal data show delirium is an independent risk factor for
dementia, institutionalization, and death, suggesting
that it may precipitate permanent neurological insult
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in some patients [27]. Indeed, one study found delirium
was associated with a five-fold increased risk of mortal-
ity [46]. Preliminary data shows that COVID-19 delirium
is also associated with poor outcomes, such as functional
impairment at 1 month [12] and neurological and psychi-
atric morbidity at 6 months [14].

Besides delirium and features commonly associated
with this disease, there were other occasionally reported
findings in our review including rigidity, myoclonus, and
alogia. Interestingly, there are other small reports [47, 48]
of myoclonus during COVID-19 infection. More data is
certainly needed to better understand the potential rela-
tionship between myoclonus and delirium and/or myo-
clonus and COVID-19. While the scope of this paper
precludes a full discussion of the many potential causes
of these findings, some have postulated these collective
findings suggest an underlying catatonic or dopamine-
depleted state during COVID-19 infection [43].

The patient dispositions were highly variable among
cases presented in our study. Two patients died and one
was transitioned to palliative measures. Many of the
patients were noted to have improved, however, most of
the studies did not document the duration of their study
nor provide a follow-up great enough to draw conclu-
sions on long-term outcomes. While long-term symp-
toms of COVID-19 are increasingly recognized in the
literature [49], more research is needed to fully under-
stand this proposed phenomenon. Future researchers
should conduct longitudinal studies of neuropsychiatric
outcomes in COVID-19 in people with and without psy-
chiatric disorders to understand the potential effect of
psychopathology. This is especially important given the
potential for permanent neurocognitive changes after
delirium [27], the heightened vulnerability due to psy-
chiatric disorders [20], and the greater risk of contracting
COVID-19 in psychiatric populations [50].

An unexpected and important finding garnered from
our review processes was the incompleteness of the body
of evidence. Most notably, many papers either did not
report any comorbidity data or reported only on “medi-
cal” disorders. For instance, for studies [31-34] were
excluded because they reported medical but not psychi-
atric history. With a lifetime prevalence for mental disor-
ders of up to 50% [51], it is nearly impossible that none of
these large-sample papers included people with psychiat-
ric disorders.

Consideration of psychiatric comorbidity appears to be
lacking in other aspects of the emerging COVID-19 lit-
erature. Neither a large study of factors associated with
COVID-19 mortality [52] nor a meta-analysis of comor-
bidities associated with prognosis [53] provided psychi-
atric history data. This is especially concerning as, for
instance, a link between schizophrenia and higher risk
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for in-hospital COVID-19 mortality has been established
[54, 55] and there is a known all-cause mortality gap for
people with psychiatric disorders [56, 57].

The consideration of psychiatric history in papers
assessing neurological and psychiatric outcomes of
COVID-19 is imperative, given that premorbid psychi-
atric disease may be an important confounder or a risk
factor for poorer outcomes overall [58]. Surprisingly,
consideration of psychiatric history appears to have
eluded these emerging papers. For instance, a study on
6-month neuropsychiatric outcomes in over 200,000
COVID-19 survivors [10] did not control for preexisting
psychiatric disorders, nor examine this population as a
separate cohort. Additionally, a recent prospective study
on delirium in critical care COVID-19 patients did not
mention psychiatric history [41].

The rationale for not collecting or reporting preex-
isting psychiatric disorders, despite reporting, or con-
trolling for, other medical comorbidities is unclear. It is
possible that this is partially contributed to by stigma. It
is well known that psychiatric disorders are stigmatized
[59, 60], which may lead patients to under report their
diagnoses or have precluded researchers from collecting
this data. Alternatively, researchers may not have deemed
psychiatric disorders an important comorbidity to report
in COVID-19 literature for unknown reasons. Moving
forward, we encourage researchers to continue to study
COVID-19 morbidity and mortality in people with psy-
chiatric disorders and control for past psychiatric history
in all emerging COVID-19 research.

Limitations of evidence and review process

There are several limitations of this review. First, all
studies were case reports or series, study designs that
prevent any inference of causality and limits interpreta-
tion of our findings. Second, the overall sample size was
small, which limits the generalizability of results. Third,
the follow-up of patients was brief, therefore, conclusions
about long-term neuropsychiatric effects of COVID-19
cannot be drawn. Fourth, studies lacked consistency in
terms of defining neuropsychiatric outcomes and con-
sidering other etiologies for neuropsychiatric sequelae
besides COVID-19, as well as reporting on how preexist-
ing psychiatric disorder was diagnosed and confirmed;
therefore, the validity of our findings may be limited.
Fifth, non-English studies were excluded, and as such, the
review may not be completely comprehensive.

Conclusions/implications

To our knowledge, this is the first study to summarize
the literature regarding the neuropsychiatric manifesta-
tions of COVID-19 infection in the psychiatric popula-
tion. The main findings are that people with psychiatric
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disorders can develop delirium during COVID-19 infec-
tion and that there is a dearth of data that report on both
neuropsychiatric sequelae and psychiatric history. We
also found a variety of medication classes are used to
manage delirium, which calls for future studies to evalu-
ate the effectiveness of treatments for neuropsychiatric
symptoms in COVID-19. We additionally highlight the
need for emerging COVID-19 studies to focus on or sub-
analyze by psychiatric history.
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