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A B S T R A C T   

Background 
COVID-19 causes significant morbidity and mortality. Despite the high prevalence of delirium and delirium- 

related symptoms in COVID-19 patients, data and evidence-based recommendations on the pathophysiology and 
management of delirium are limited. 

Objective 
We conducted a rapid review of COVID-19-related delirium literature to provide a synthesis of literature on 

the prevalence, pathoetiology, and management of delirium in these patients. 
Methods 
Systematic searches of Medline, Embase, PsycInfo, LitCovid, WHO-COVID-19, and Web of Science electronic 

databases were conducted. Grey literature was also reviewed, including preprint servers, archives, and websites 
of relevant organizations. Search results were limited to the English language. We included literature focused on 
adults with COVID-19 and delirium. Papers were excluded if they did not mention signs or symptoms of delirium. 

Results 
229 studies described prevalence, pathoetiology, and/or management of delirium in adults with COVID-19. 

Delirium was rarely assessed with validated tools. Delirium affected >50% of all patients with COVID-19 
admitted to the ICU. The etiology of COVID-19 delirium is likely multifactorial, with some evidence of direct 
brain effect. Prevention remains the cornerstone of management in these patients. To date, there is no evidence 
to suggest specific pharmacological strategies. 

Discussion 
Delirium is common in COVID-19 and may manifest from both indirect and direct effects on the central 

nervous system. Further research is required to investigate contributing mechanisms. As there is limited 
empirical literature on delirium management in COVID-19, management with non-pharmacological measures 
and judicious use of pharmacotherapy is suggested.   

1. Introduction 

The novel coronavirus disease-19 (COVID-19), a viral illness caused 
by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
surged in late 2019 prompting the World Health Organization (WHO) to 
declare a global pandemic [1]. SARS-CoV-2 can result in severe symp
toms requiring admission to the intensive care unit (ICU) and life- 
sustaining interventions, especially in older adults and those with co- 

occurring conditions [2,3]. 
SARS-CoV-2 typically impacts the respiratory system, causing bilat

eral pneumonia and respiratory distress [4–8]. However, there is 
emerging evidence that it has systemic effects throughout the body, 
including the brain [9–11], causing neurological symptoms and com
plications [12,13]. Altered consciousness is often described as a neuro
logical symptom in up to 70% of patients with severe respiratory 
infection, and is also noted at presentation even in those without typical 
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symptoms [5,13,14]. The WHO now recognizes altered consciousness 
and/or confusion as a core symptom of COVID-19 at presentation [15]. 
In addition to the commonly known risk factors for delirium, mecha
nisms for COVID-19 delirium have included direct and indirect brain 
impact [11,12,16–23]. 

Delirium is associated with significant morbidity and mortality in 
patients with COVID-19 [24], especially in patients who are elderly. A 
recent review on the psychiatric and neuropsychiatric presentations of 
COVID-19 and other coronaviruses describes high rates of delirium [25]. 
This review, however, was limited to data until April 2020 and described 
symptom presentation rates. In addition, the evidence to date regarding 
the treatment of delirium in these patients is speculative and based on 
the general delirium management literature, case reports, and clinical 
experience [26,27]. Given the rapid emergence of data on COVID-19 
clinical features and approaches to neuropsychiatric sequelae, 
including delirium, additional reviews are needed to synthesize our 
understanding of delirium prevalence, mechanisms, and management. 

In this systematic review, we analyze the current literature on the 
pathoetiology, prevalence, and management of delirium in patients with 
COVID-19. This review aims to provide clinicians with a synthesis of the 
current evidence base and provide recommendations on areas for future 
research in COVID-19 delirium care. 

2. Methods 

2.1. Data sources and identification of studies 

A broad systematic search of the literature was performed across six 
electronic databases: Medline, LitCovid, Embase, PsycInfo, WHO 

COVID-19 Database, and Web of Science. There were no publication 
type or language limits, and search results were limited to 2019–2020. 
The Medline search strategy used a validated COVID-19 search filter and 
both MeSH and keywords relevant to the delirium and its related 
symptoms. The Medline search was adapted to other databases (Ap
pendix 1). Identified abstracts were imported to RefWorks and de- 
duplicated electronically. This list was reviewed by two authors and 
remaining duplicates were removed manually. The grey literature 
search included preprint servers and archives, as well as the websites of 
relevant organizations. An update of both the database and grey liter
ature search strategies was executed before the final analysis to capture 
the most recent publications from August 2020. This review was regis
tered with PROSPERO (CRD42020184857). 

2.2. Study inclusion and exclusion criteria 

English language studies that focused on adults with COVID-19 who 
exhibited symptoms suggestive of delirium were included. There were 
no restrictions based on study design, and both qualitative and quanti
tative research studies were included. Papers that did not mention 
symptoms or signs related to delirium were excluded. Two independent 
reviewers screened each article’s title and abstract. After initial 
screening, full texts of potentially relevant studies were reviewed to 
determine whether inclusion criteria were met. Disagreements on in
clusion were resolved through discussion between reviewers and with 
the broader research team if necessary. 
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Fig. 1. Literature search and study selection process for systematic review of the literature, published between 2019 and 2020, on individuals with COVID-19 who 
exhibit signs or symptoms suggestive of COVID-19. Study followed the PRISMA guidelines for conducting systematic review. 
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2.3. Data extraction and classification 

We followed the PRISMA guidelines for data analysis and article 
inclusion [28]. Given the heterogeneity of identified studies, a system
atic review rather than a meta-analysis was undertaken. Our search 
criteria initially identified 12,079 articles and abstracts. Grey literature 
search identified an additional 40 sources. Abstracts were independently 
reviewed and de-duplicated by two authors (TR, SB). After removing 
duplicates and screening abstracts, 229 studies were included in full text 
review (see Fig. 1). Data were extracted by two researchers (PG, MR) 
using a data abstraction tool focused on: country of study, publication 
year, study setting, patient population, prevalence of delirium, 
described risk factors or contributors to development of delirium, 
described prevention or management interventions for delirium. Papers 
with no new data, such as editorials and commentaries were included in 
the review to elucidate themes and areas of future research. Please refer 
to Appendix 2 for a list of articles that were included in the review but 
not independently cited because they reiterated or reviewed concepts 
from prior work. 

2.4. Quality assessment 

Methodology, limitations, and findings of included studies were 
discussed. We assessed the quality of studies using the Kmet criteria for 
primary research papers [29]. Studies with a Kmet score of >80% were 
deemed “strong” and 70%-80% were deemed “good” quality [30]. Forty 
studies were eligible for quality ratings, excluding case reports. From the 
total, 19 studies, 11 studies, and 10 studies were strong, good and poor 
quality, respectively. Quantitative data, including prevalence rates, 
were listed and summarized, and qualitative descriptions were narra
tively synthesized. 

3. Results 

3.1. Prevalence and symptom presentation of delirium in adults with 
COVID-19 

Of the papers included in the review, 77 reported on new data from 
case reports, case series, or observational cohorts which described the 
presentation and prevalence of delirium in individuals with confirmed 
SARS-CoV-2. As shown in Table 1, the clinical setting varied among 
studies, and only nine of the 40 studies reporting prevalence used a 
validated tool to screen or diagnose delirium, with the majority relying 
on review of medical records or subjective patient self-report. The lan
guage used to indicate delirium, or its related symptoms, varied across 
studies (Table 1). 

Rates of delirium differed substantially depending on the study 
population and setting. Prevalence of delirium was highest in those 
admitted to the ICU, ranging from 65% to 79.5% [31–33]. In studies 
which stratified groups by COVID-19 severity, higher rates were re
ported in those with severe respiratory disease (disorder of conscious
ness: 7.2% vs. 38.9%; OR 8.18, CI 5.5–12.2; acute confusional 
syndrome: 3.9% vs. 14.9%; OR 4.31 CI 2.5–7.4; p < .001 [34]; confu
sion: 0% vs 18.5%; p < 0.01 [35]; impaired consciousness: 2.4% vs 
14.8%; p < 0.001 [13]). Similarly, studies of older adults found that 
significant proportions experienced delirium while hospitalized with 
COVID-19, often associated with age and frailty ranging from 29% to 
40% [36–40]. Nine studies reported delirium motor subtype, agitation 
or specifically hyper- or hypo-active delirium, with mixed results 
[31,37,41–47]. Patients admitted to acute medical wards demonstrating 
hypoactive delirium ranged from 31% to 74.5% [37,43,45,46]. Other 
studies found substantial proportions of patients with agitation in the 
palliative setting (69% [31]; 77% [44]) and ICU (42.6% [42]; 86.6% 
[33]). In contrast, Khan et al. (2020) found that, on first assessment, 
most ICU patients (86.8%) had hypoactive delirium [32]. Although few 
studies included a comparison group, rates of delirium were 

substantially higher in those with COVID-19 than those without [24,41]. 
Numerous studies reported on patients presenting at the emergency 
department (ED) or admitted to hospital with neurological symptoms. 
Individuals presenting with neurological symptoms and COVID-19 were 
more likely to have delirium/altered mental status than those who 
presenting with neurological symptoms who did not have COVID-19 
(26.8% vs 7.7%, p = .003 (full sample), 20.9% vs 5.9%, p = .05 (sub
set of those with cerebrovascular disease [24]; 25.9% vs. 10.1%, no 
significance value reported)[41]. Changes in mental status and level of 
consciousness, consistent with delirium, were considered common 
neurological manifestations [46–53]. There was limited exploration of 
the association between delirium and clinical outcomes; however, 
delirium was associated with worse outcomes including greater ICU and 
hospital length of stay [32,54], increased mortality 
[36,37,39–41,54,55], poorer physical function [45], and dysexecutive 
symptoms at discharge [31]. 

We found 37 case reports and case series describing presentations 
indicative of delirium in individuals with COVID-19. Similar to the 
cohort studies, some authors used the word “delirium”, while others 
used terms including confusion, altered mental status, acute onset of 
psychotic symptoms, disorientation, decreased level of consciousness, 
cognitive dysfunction, and encephalopathy. The primary focus of these 
papers was the dissemination of “atypical” SARS-CoV-2 presentations. In 
numerous cases, patients presented to medical attention with symptoms 
of delirium, but without any or with only mild respiratory or systemic 
symptoms [56–68]. In one case, the patient was initially admitted to a 
psychiatric ward and later transferred to a general hospital after having 
a seizure [69]. Outcomes ranged from full recovery to death. 

4. Proposed pathoetiology of delirium in adults with COVID-19 

Eighty-nine papers described possible pathoetiology of delirium in 
individuals with COVID-19. While pathoetiology was sometimes dis
cussed in the context of delirium directly, it was more often indirectly 
mentioned through discussion of the broader neurological manifesta
tions of COVID-19. A substantial proportion of papers in this section 
consisted of reviews, letters to the editor, and commentaries that dis
cussed possible mechanisms of pathoetiology extrapolated from studies 
of related viruses and animals. Review of published case reports and case 
studies also elucidated several proposed mechanisms. 

Many papers hypothesized how complications of COVID-19 may 
exacerbate known risk factors and causes of delirium, while others 
proposed potential mechanisms by which SARS-CoV-2 may directly 
impact the central nervous system (CNS). It is important to recognize 
that social distancing and policies limiting non-essential patient contact 
can further precipitate delirium by limiting the support patients receive 
from familiar caregivers. This can be disorienting and isolating, espe
cially in those already vulnerable to delirium [23,70]. Personal protec
tive equipment (PPE), such as gowns, masks, and face shields, can also 
be disorienting to older patients who may have pre-existing sensory or 
cognitive impairments [23]. 

4.1. Complications of severe COVID-19 as a possible etiology of delirium 

The complications of COVID-19 infection, such as pneumonia and 
ARDS, as well as the interventions used to manage them, are known risk 
factors for delirium. ARDS, which results in hypoxia, respiratory 
acidosis, and respiratory failure, and, for some, disseminated intravas
cular coagulation (DIC) and systemic organ dysfunction, can contribute 
to delirium [71–77]. Additionally, ARDS often necessitates prolonged 
admission to the ICU for ventilator support and sedation, interventions 
which can in and of themselves be deliriogenic [78–80]. COVID is also 
believed to be associated with a hypercoagulable state, which may 
predispose patients to further CNS insult through ischemic brain injury 
[81–85]. 

The role of systemic inflammation in precipitating delirium, 
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Table 1 
Prevalence of delirium or likely delirium in patients with COVID-19.  

Authors Country Sample Size Population setting Delirium Assessment Prevalence of delirium (or specified delirium syndrome term) 

COVID 
+

COVID 
−

COVID + COVID −

ICU 
Khan [32] USA 144 n/a ICU, two hospitals CAM-ICU 106/144 (73.6%) n/a 
Scullen [174] USA 76 n/a ICU Medical record 26/76 (34.2%) Altered mental status n/a 
Helms [31] France 58 n/a ICU with ARDS CAM-ICU with RASS; n 

= 40) 
26/40 (65%) confusion” “positive 
findings” CAM 

n/a 

14/39 (36%) Dysexecutive syndrome 
Helms [33] France 140  ICU with ARDS CAM-ICU, if RASS 

appropriate, 
neurological exam 

118/140 (84.3%) delirium +/- abnormal 
neuro exam 

n/a 

97/122 (79.5%) CAM-ICU positive 
84/97 (86.6%) hyperactive delirium 
13/97 (14.4%) hypoactive delirium 

Jackel [175] Germany 44  ICU with ARDS NuDesc, RASS 20/44 (45.4%) with COVID n/a 
Fan [176] China 86  ICU Medical record, DSM 

Criteria 
11/86 (12.8%) n/a 
11/80 (13.8%) ischemic stroke 
0/6 (0%) no ischemic stroke 

Sultan [177] USA 10 n/a ECMO Medical record 10% (1/10) “confused” n/a  

Hospital 
Liguori [178] Italy 103 n/a COVID Hospital Anamnestic interview 23/103 (22.3%) Confusion n/a 
Chen [5] China 274 n/a COVID hospital Medical record 26/274 (9.4%) Disorders of consciousness n/a 

25/113 died; 1/161 recovered 
Chen [135] China 99 n/a COVID hospital Medical record 9/99 (9%) confusion n/a 
Mao [13] China 214 n/a COVID hospital Medical record and 

interview 
16/214 (7.5%) “Impaired consciousness” n/a 
3/126 (2.4%) non-severe COVID 
13/88 (14.8%) Severe COVID 

Cao [35] China 80 n/a Hospital Medical record 5/80 (6.2%) Confusion n/a 
0/53 (0%) Non-severe COVID 
5/27 (18.5%) Severe COVID 

Vena [55] Italy 317 n/a Hospital Medical record 29/317 (9.1%) “mental confusion” n/a 
Garcez [39] Brazil 707 n/a Hospital CHART-DEL method 234/707 (33%) n/a 

86/707 (12%) at admission, 
22/30 (73%) with dementia 

Romero- 
Sanchez [34] 

Spain 841 n/a Hospital; ICU (n = 77) Medical record 165/841 (19.6%) Any disorder of 
consciousness 

n/a 

69/841 (8.2%) Acute confusional 
syndrome 
85/841 (10.1%) Bradypsychia, 
disorientation 
117/841 (13.9%) Any depressed 
consciousness 
7.2% non-severe 
38.9% Severe 

Bianchetti [43] Italy 627 n/a Medical wards Medical record and 
assessment 

55/82 (67.1%) Symptom at admission n/a 
41/55 (74.5%) Hypoactive 
17/55 (31%) Hyperactive 

Luigetti [179] Italy 213 218 Non-intensive COVID 
unit 

Medical record, 
interview if possible 

75/213 (35.2%) Encephalopathy- fever/ 
hypoxia 

46/218 (21.1%) 
Encephalopathy-fever/ 
hypoxia 

11/213 (5.1%) Not due to fever or 
hypoxia 

8/218 (3.6%) Not due 
to fever or hypoxia 

Iltaf [180] Pakistan 350 n/a Outpatient + inpatient 
tertiary hospital 

Medical record 7/350 (2%) Altered level of consciousness n/a 

Mcloughlin 
[45] 

UK 71 n/a Hospital, point 
prevalence with 4 week 
follow up 

DSM-IV + 4AT 31/71 (42%) n/a 
37% hypoactive 
53% hyperactive 

Xiong [181] China 917 n/a Hospital Medical record 7/917 (0.8%) impaired consciousness/ 
delirium 

n/a 

Frontera [182] USA 4645 n/a Hospital Medical record Rates of “encephalopathy” n/a 
237/3079 (8%) Normonatremia 
82/1032 (7%) Mild hyponatremia 
40/305 (9%) Mod hyponatremia 
16/36 (44%) Severe hyponatremia 

Karadas [183] Turkey 239 n/a Hospital Neuro exam +
interview 

23/239 (9.6%) impaired consciousness- 
confusion 

n/a 

Pinna [51] USA 50 n/a Hospital Medical record 30/50 (60%) Altered mental status n/a 
Agarwal [52] USA 404 n/a Outpatient clinic and 

hospital 
Medical record 86/404 (21.3%) Altered mental status n/a 

Varatharaj 
[49] 

UK 153 n/a Case registry Medical record 39/125 (31%) altered mental status n/a  

Geriatrics 
DeSmet [184] Belgium 81 n/a Geriatrics Unit Medical record 34/81 (42%) n/a 
Zerah [40] France 821 n/a Geriatric ward CAM 330 (40%) n/a 

(continued on next page) 
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independent of the virus infecting the CNS, has also been discussed 
[71,86–88]. The systemic inflammation seen in severe cases of COVID- 
19 can lead to the release of cytokines such as TNF-α, IL-1, and IL-6 
[72,89–91] and can increase the permeability of the blood-brain bar
rier (BBB) allowing inflammatory cells to enter the brain, where they too 
can release cytokines causing neuronal damage [22,71,92–96]. One 
manifestation of this theorized mechanism, illustrated in a case report of 
a patient presenting with altered mental status, is acute necrotizing 
encephalopathy [92]. This condition is thought to involve an intracra
nial cytokine storm mediated by BBB permeabilization rather than direct 
viral neuronal damage [17,92,97,98]. These hypotheses are supported 
by a recent study involving CSF analysis in COVID-19 patients with 
encephalitis, where signs of CSF inflammation were identified in the 
absence of viral RNA, suggestive of an autoimmune or inflammatory 
process [46]. 

4.2. Direct entry of SARS-CoV-2 in the CNS as a possible etiology of 
delirium 

Now that anosmia and hypogeusia are well-recognized presenting 
symptoms of COVID-19, numerous papers have considered whether 
SARS-CoV-2 can directly enter the CNS [21,99–101]. There is a well- 
established precedent of neurotropism among related human corona
viruses such as SARS-CoV, which binds to the same ACE2 receptor as 
SARS-CoV-2 to gain entry into host cells, including neurons and glial 

cells, via its spike (S) protein [18,102–110]. SARS-CoV-2 has been 
shown to be capable of infecting neurons of human ACE2 transgenic 
mice, as well as dopaminergic neurons derived from human pluripotent 
stem cells [83,111,112]. 

In addition, there exists some histological, laboratory, and imaging 
evidence to support the direct involvement of SARS-CoV-2 in the CNS. A 
case report of a patient with COVID-19, which presented postmortem 
tissue analysis, demonstrated viral structures in frontal lobe tissue 
[113]. Furthermore, although the majority of studies published have not 
identified detectable levels of SARS-CoV-2 in cerebrospinal fluid (CSF) 
[114–117], there have been isolated reports of SARS-CoV-2 detected in 
CSF [118–121]. Additionally, a recent study of patients who died of 
COVID-19 identified structural brain abnormalities on postmortem 
brain imaging, with 21% of subjects having asymmetric olfactory bulbs 
[122]. Taken together, these findings suggest the potential for direct 
CNS infection by SARS-CoV-2. 

Two pathways which would allow for SARS-CoV-2 to directly access 
the CNS are frequently proposed; namely, the trans-synaptic and he
matogenous routes. Mouse models of SARS-CoV have demonstrated that 
the virus can enter the brain through the olfactory bulb, with significant 
effects on the thalamus and brainstem [123–126]. These neurons may 
provide a refuge for the virus from CD8 T-cells because they cannot 
present antigens required for T-cell activation [127]. A transcribrial 
route to the olfactory bulb is also suspected because of anosmia noted 
clinically [21,99–101]. Moreover, a recent autopsy report showed 

Table 1 (continued ) 

Authors Country Sample Size Population setting Delirium Assessment Prevalence of delirium (or specified delirium syndrome term) 

COVID 
+

COVID 
−

COVID + COVID −

Knopp [38] UK 217 n/a Hospital, >70 yo Medical record 64/217 (29%) n/a 
Marengoni 

[36] 
Italy 91 n/a Geriatric ward, >70 yo DSM-5 criteria 25/91 (27.5%) 1/91 (1.1%) at 

admission 
n/a 

24/91 (26.4%) during hospital stay 
Poloni [37] Italy 59 n/a Dementia facility, >65 

yo 
DSM-5, CAM, Medical 
record 

21/57 (36.8%) delirium as sole onset 
manifestation 

n/a 

11/21 (52.4%) hypoactive delirium  

Palliative 
Lovell [42] UK 101 n/a Palliative care consult 

service 
Medical record 24/101 (23.8%) delirium at time of 

referral 
n/a 

43/101 (42.6%) agitation 
Heath [44] UK 31 n/a Palliative care 

consultation service 
Medical record 24/31 (77%) agitation/delirium n/a  

Neurology 
Benussi [24] Italy 56 117 Neuro-COVID Unit with 

neurological disease 
CAM 15/56 (26.8%) 9/117 (7.7%) 

9/43 (20.9%) In cerebrovascular disease 4/68 (5.9%) In 
cerebrovascular disease 

Pilotto [41] Italy 147 358 ED with neurological 
symptoms 

Medical record 38/147 (25.9%) Altered mental state/ 
agitation 

36/358 (10.1%) Altered 
mental state/agitation 

Radmard [48] USA 33 n/a Neurology consultation Medical record 12/33 (36.4%) Depressed, fluctuation, 
impaired consciousness 

n/a 

Kremer [46] France 64 n/a Hospital with 
neurological 
manifestation and MRI 

Medical record 25/64 (39%) Disturbance of consciousness n/a 
34/64 (53%) Confusion 20/64 (31%) 
Agitation 

Paterson [50] UK 43 n/a Referred for neurological 
case review 

Medical record 10/43 (23.2%) n/a 

Studart-Neto 
[47] 

Brazil 89 n/a Neurological 
consultation service 

Medical record +
exam 

35/89 (39.3%) referrals for altered level of 
consciousness, with 28/35 (80%) 
diagnosed with encephalopathy 

n/a 

12/89 (13.5%) referrals for agitation, with 
7/12 (58.3%) diagnosed with 
encephalopathy 

Giorgianni 
[53] 

Italy 26 n/a Hospital with 
neurological symptoms 
and neuroimaging 

Not specified 4/26 (15.4%) confusional state n/a  

Emergency Department 
Chachkhiani 

[54] 
US 250 n/a ED Medical record 19/250 (7.6%) altered mental status at 

presentation 
n/a 

73/250 (29.2%) altered mental status 
during hospitalization  
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damage to neurons and glial cells that became progressively worse from 
the olfactory nerve to the brainstem with detection of SARS-CoV-2 vi
rions along this pathway [128]. Other trans-synaptic routes for CNS 
infection have been hypothesized but have not been as thoroughly 
investigated, such as those originating in the gastrointestinal (GI) tract 
or the lungs [103,129–134]. 

Beyond the trans-synaptic routes, hematogenous spread has also 
surfaced as a plausible route for viral CNS infection. Endothelial cells, 
including those that comprise the BBB, express ACE2 and are susceptible 
to infection, indicating that SARS-CoV-2 may be capable of infiltrating 
the CNS in this way [96,113,135–141]. Additionally, there is precedent 
for endothelial damage from the systemic release of cytokines and 
activation of the complement cascade, which holds relevance for the 
integrity of the BBB during severe infection with COVID-19 [20,142]. 

If the virus were to invade the CNS, delirium could manifest either 
directly due to neuronal damage within the brain or indirectly due to 
hypoxia caused by disruptions in the function of the medullary respi
ratory centers [23,98,123,132,143–145]. Ultimately, further investiga
tion is required before any conclusions can be drawn regarding 
deliriogenic pathoetiology and whether direct neuroinvasion by SARS- 
CoV-2 plays a role. 

5. Prevention and management of delirium in adults with 
COVID-19 

At the time of this review, no randomized clinical trials have eval
uated treatment of delirium in patients with COVID-19. Nevertheless, 
several articles have described the treatment of delirium in patients 
infected with SARS-CoV-2 [23,26,27,146–150]. 

Despite the limited literature on delirium management in COVID-19 
patients, several hospitals have developed protocols for the treatment of 
delirium in these patients based on experience with other coronaviruses 
and expert consensus [26,27,71,95,146]. The focus of these recom
mendations is variable, with some concentrating on the management of 
delirium in the intensive care unit [23] and others discussing the 
treatment of specific symptoms related to delirium in COVID-19 patients 
[150,151]. Most have suggested that treatment decisions be based on 
symptom presentation, underlying medical comorbidities, and consid
eration for medication interactions and side effect profiles [26,152]. 

Expert consensus articles suggest that in conjunction with daily 
screening, implementing non-pharmacological preventative in
terventions be implemented whenever possible in COVID-19 patients 
[23,146,147,153,154]. Numerous papers have commented on COVID- 
19 specific considerations that may limit the implementation of pre
ventative measures to reduce delirium rates [23,155]. These include 
increased social isolation for patients (e.g. lack of family involvement 
and reduced staff care time with patients due to infection risk), stressful 
work environments, and increased healthcare demands on staff, which 
may limit the accuracy and speed of identifying emerging delirium 
[156,157]. 

Once delirium presents, investigation to determine the underlying 
and contributory etiologies, and a combination of non-pharmacological 
and pharmacological interventions, are recommended [26,71,146,147]. 
Table 2 summarizes proposed prevention, assessment and pharmaco
logical management strategies for COVID-19 delirious patients. It is 
important to note that the utility of the electroencephalogram (EEG) 
remains unclear. In a study of patients with COVID-19 and completed CT 
or MRI brain, altered mental status was the most common indication for 
brain imaging but few of these patients demonstrated acute pathology 
[158]. As highlighted by the case reports noted in this review, LP and 
EEG are being used to assess for and rule out different etiologies 
potentially contributing to delirium in COVID-19, although the test for 
detecting the SARS-CoV-2 virus in the CSF is not yet available in the US 
and EEG findings tend to be non-specific. Authors advocate a judicious 
symptom-directed approach, using these tests when there is evidence of 
seizure or focal neurological deficit. 

A recent rapid review of the pharmacological treatment of hyper
active delirium in people with COVID-19 underscored the lack of data on 
the management of delirium in these patients [159]. To date, the liter
ature on the psychopharmacological management of patients with 
delirium has focused on prevention and a symptom-based treatment 
approach, such as insomnia and symptoms of agitation and psychosis 
[26]. In the absence of randomized clinical trials, guidance on delirium 
psychopharmacology, including dosing, is driven by expert consensus 
and generalization of delirium management principles from before 
COVID-19. 

Despite the lack of research and evidence in this area, the National 
Institute for Health and Care Excellence (NICE) has issued guidelines for 
managing COVID-19 symptoms in the community [151]. These guide
lines highlight, and distinguish between delirium, anxiety, and agitation 
in COVID-19 patients. A distinction between patients with and without 
dysphagia was also made (Table 2). Anxiety treatment is not discussed 
here as it is out of scope for this review. 

Two articles propose an algorithm for the pharmacological treatment 
of delirium in patients with COVID-19 [26,95]. Sher et al. (2020) rec
ommends considering dexmedetomidine for acute agitation at nighttime 
and to consider guanfacine to wean other sedation [95]. Valproic acid is 
suggested for the management of hyperactive and/or mixed (i.e., fluc
tuating between agitation and hypoactivity) delirium. Valproic acid has 
been described as having unique qualities including being potentially 
anti-inflammatory, neuroprotective and antioxidant; it may potentially 
decrease the transcription of interleukin-6 (implicated in cytokine 
storm) [95] and may assist in reducing the need for sedative agents in 
delirious and/or agitated patients in the ICU [95,160,161]. Several au
thors propose using melatonin as a first-line agent in the management of 
delirium in COVID-19 patients given its safety compared to other agents 
(e.g. antipsychotics) [26,95,150]. Melatonin has also been recom
mended to optimize sleep in the context of COVID-19 delirium [147]. It 
has been found to have anti-inflammatory, antioxidative, and immune- 
enhancing features [95,162,163], which may reduce or interrupt the 
development of a cytokine storm for some patients [150]. It has also 
been proposed that melatonin can be advantageous for critically ill pa
tients, reducing vascular permeability, agitation, and improving quality 
of sleep [162]. However, no studies have examined the efficacy of 
melatonin in delirium treatment or prevention in COVID-19 patient 
populations. 

Antipsychotics are considered for the management of delirium, 
ongoing agitation, and end-of-life care in patients with COVID-19 
[26,151,164]. However, only one study has explored this, using intra
muscular aripiprazole for the management of hyperactive delirium in a 
series of patients with COVID-19 [165]. Aripiprazole appears to effec
tively reduce symptoms of delirium and agitation, and it was well 
tolerated. Otherwise, no other antipsychotic has been studied in patients 
with COVID-19. 

In general, antipsychotics should not be used unless there is a safety 
risk to the patient or others [23,95,146,147,159]. However, some 
anecdotal reports suggest using antipsychotic medications earlier in the 
treatment of COVID-19 patients with hyperactive delirium [95]. When 
antipsychotics are required, consideration for dosing should be made 
based on the patient population being treated. Sanders et al. (2020) 
propose using higher doses of antipsychotics when managing risky be
haviors, which put the patient and others at risk of harm secondary to 
spreading infection, after accounting for the risks and benefits of such 
interventions [27]. In contrast, for the elderly and for people with 
neurological conditions, other guidelines suggest conservative dosing 
when treating delirium in patients with COVID-19 [27,146,151]. Ex
perts cautioned the use of antipsychotics in the elderly and those with 
neurological conditions such as Parkinson’s disease [146]. Specific 
antipsychotic use varies among studies that described the pharmaco
logical management of these patients. Quetiapine has been suggested as 
an option for the management of delirium in the elderly and in patients 
with neurological conditions based on its tolerability and wide 
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Table 2 
Proposed Prevention, Assessment and Pharmacological Management Strategies in Patients with Delirium with COVID-19. 
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†ABCDEF; Assess, Prevent, and Manage Pain; Both Spontaneous Awakening Trials (SAT) and Spontaneous Breathing Trials (SBT); Choice of analgesia 
and sedation; Delirium: Assess, Prevent, and Manage; Early mobility and Exercise; and Family engagement and empowerment) 
₸these recommendations are based on the NICE guidelines and the Scottish Intercollegiate Guidelines Network on Delirium 
*Baller et al, provides a clear algorithm; though does not provide specific dosages for the recommended medications. Medication doses from Sher 
et al., 2020. 
^prospective, longitudinal, descriptive study of end-of-life standardized care plan - Royal Surrey County Hospital NHS Foundation Trust, Guildford, 
UK) 

M. Hawkins et al.                                                                                                                                                                                                                               



Journal of Psychosomatic Research 141 (2021) 110350

9

therapeutic range [146]. Olanzapine appears to be a preferred agent in 
the management of agitation in delirious patients with COVID-19 due to 
its sedative capacity and lower drug-drug-interaction potential with 
antiviral medications, as noted by one author [166]. In a recent review, 
Ostuzzi et al. suggests not using haloperidol, quetiapine, or lorazepam 
for the management of delirium in patients with COVID-19 due to the 
potential for drug-drug interaction with COVID-19 drugs [159]. At least 
two authors suggest close monitoring for respiratory depression in 
delirious patients treated with antipsychotics, based on a theoretical 
potential for antipsychotic related respiratory depression [159,166]. It is 
important to also monitor for QTc prolongation in these patients if an
tipsychotics are prescribed [159]. Whether antipsychotics have other 
benefits beyond assisting in the management of behaviors and/or 
neuropsychiatric symptoms associated with delirium is yet to be deter
mined. However, haloperidol appears to offer some possible immuno
logical benefits. It has been found to be an effective antagonist of sigma- 
1 receptors, which, in theory, might potently protect against oxidative 
stress-related cell death [95]. No papers recommend using medications 
to prevent delirium [27]. 

Finally, although benzodiazepines have been found to worsen 
delirium, experts highlighted the use of benzodiazepines in COVID-19 
patients with suspected alcohol-withdrawal delirium [146]. 

6. Discussion 

Based on the current literature on patients with COVID-19, delirium 
is common in patients affected by SARS-CoV-2 across the severity 
spectrum. It can be a core symptom at presentation, even in the absence 
of respiratory symptoms. Similar to pre-COVID-19 pandemic, delirium 
may be under-recognized and under-diagnosed which limits clinicians’ 
ability to manage its underlying causes and symptoms, as well as 
appreciate its short- and long-term impact on patients [45,167,168]. The 
current literature investigating rates and course of delirium in COVID-19 
is limited by the lack of systematic screening and diagnosis, as well as 
the challenges in controlling for other factors when comparing to groups 
without COVID-19. In this review, validated delirium screening tools 
were seldomly used and many papers referred to terms such as en
cephalopathy, confusion, or altered mental status rather than delirium 
[167]. Rates of delirium were often determined by positive scores on 
screening tests, rather than clinical assessment, which may reflect the 
challenges of conducting research and in-person assessments during 
COVID-19. There is a need for greater focus on delirium in individuals 
with COVID-19 given its association with poor outcomes, including 
prolonged cognitive difficulties, increased length of stay, and increased 
mortality [14]. 

Individuals who are older, have dementia, and more severe illness, 
appear to be more susceptible to developing delirium, similarly to 
delirium from other causes. Identification of well-recognized risk factors 
for delirium in COVID-19 patients remains central to preventing and 
managing delirium [78,79,169]. The policies designed to prevent the 
spread of COVID-19 present logistical challenges in the prevention of 
delirium through disorienting PPE or lack of in-person support from 
caregivers [23,70]. 

There currently remains insufficient evidence to definitively eluci
date the pathophysiological role of SARS-CoV-2 in the development of 
delirium; however, the literature suggests that development of delirium 
in individuals with COVID-19 is likely multifactorial, and may include 
systemic inflammation due to COVID-19-related pneumonia or ARDS 
[22,92]. It should be noted, however, that the use of the term “cytokine 
storm” in the context of COVID-19 has been controversial [170]. Indeed, 
the levels of IL-6 in patients with severe COVID-19, are 10–40 times 
lower than the median values recorded by trials conducted by the Na
tional Heart, Lung and Blood Institute’s ARDS Network [170,171]. This 
may point to an entity involving lower levels of cytokine release, distinct 
from what is traditionally thought of as cytokine storm associated with 
ARDS. 

The neurological symptoms associated with COVID-19 may suggest a 
role for SARS-CoV-2 directly injuring the CNS [21,99]. Trans-synaptic 
transport of the virus from peripheral nerves [123] and/or hematoge
nous spread either through direct infection of the BBB endothelial cells 
or permeabilization of the BBB have been suggested. However, it re
mains a subject of debate. Furthermore, direct neuronal damage, 
particularly within the respiratory structures of the medulla oblongata 
has also been proposed [145]. There is no evidence to suggest that the 
routes of entry or mechanisms of viral damage discussed in this review 
are mutually exclusive, indeed these processes may all be occurring 
simultaneously. The myriad of plausible deliriogenic mechanisms in 
patients with COVID-19, both indirectly and directly mediated by SARS- 
CoV-2, suggests the need for a multifactorial hybrid model to explain the 
clinical picture of delirium reported during the pandemic [71]. A 
nuanced approach addressing the many variables precipitating delirium 
is necessary to prevent and manage COVID-19 delirium. 

The management of delirium in patients with COVID-19 is in its in
fancy with no randomized clinical trials published to date. Reviewed 
literature on the management of delirium in COVID-19 patients was 
difficult to analyze due to heterogeneity of the article type (e.g., case 
report(s), anecdotal/experiential) and variable treatment settings (e.g. 
ICU vs. medical ward). Despite the limited literature, expert consensus 
articles suggest that the primary management of delirium in COVID-19 
patients is the implementation of preventative measures whenever 
possible [23,146,147]. 

Once delirium presents, experts recommend investigating for un
derlying and contributory etiologies, while concomitantly implementing 
non-pharmacological and pharmacological interventions [71]. These 
strategies align with the broader delirium literature [168,172]. 
Notwithstanding the many similarities in the management of delirium in 
patients with COVID-19 to patients without this condition, there seem to 
be some peculiarities in the pharmacological and non-pharmacological 
management of COVID-19 delirious patients. Recommendations on 
pharmacological symptom management from the literature reviewed 
were sometimes conflicting. For example, some authors noted that 
higher dosages of medications may be required [27], while others sug
gested their use at lower dosages for the management of agitation, as 
these patients appear to commonly present with catatonic features 
[26,71]. Alpha-2 agonists may be particularly useful in these patients 
because they do not cause respiratory depression. Valproate was 
considered a good option for those who did not respond to antipsy
chotics and for those who are at increased risk of cardiac morbidity and 
QTc prolongation because of specific medications used in the treatment 
of SARS-CoV-2 infected patients, with some early promising anecdotal 
data in the treatment of hyperactive delirium in patients with COVID-19 
[95]. Although there is no rigorous evidence to date to suggest that these 
pharmacological agents are safe and effective in these patients, these 
agents have been found to be safe in the broader delirium literature 
[173]. Nevertheless, higher quality research and evidence are needed 
before any evidence-based recommendation can be made for the phar
macological management of delirium in patients with COVID-19. 

Based on this review, there is insufficient evidence to suggest one 
medication over another for the treatment of delirium in COVID-19 
patients. Clinical judgement, medical comorbidities, and clinical pre
sentation are imperative in choosing a psychopharmacological inter
vention in the management of delirium in this population. 

Non-pharmacological interventions remain the cornerstone of 
delirium management in any setting. However, patients with COVID-19 
are isolated, and interventions such as re-orientation, provision of sen
sory aids, and early mobilization can be extremely challenging with staff 
minimizing contact, visitor limitations, and use of PPE which can impair 
communication. It is important to consider how best to adapt recom
mended these non-pharmacological delirium interventions to those with 
COVID-19. For example, using technology to promote contact with 
family and staff, and taking into account PPE when developing strategies 
to orient and communicate with patients. 
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7. Strengths and limitations 

This rapid review used a systematic literature review approach to 
identify and evaluate the most current literature on the pathoetiology, 
prevalence, and management of delirium in people with COVID-19. An 
experienced librarian collaborated with clinicians to develop the broad 
search strategy, including grey literature, multiple databases, and pre
prints. The evidence for studies examining delirium management in the 
context of COVID-19 was appraised. Limitations of this review include 
the focus on peer-reviewed publications and literature published in 
English, which could limit generalizability. 

8. Conclusion 

This review suggests that delirium in COVID-19 infected patients is 
highly prevalent and likely a result of multiple factors including pur
ported direct effects of SARS-CoV-2 on the CNS. Regular assessment with 
validated delirium screening tools and implementation of prevention 
interventions are widely recommended. Ensuring that delirium is 
documented as such, rather than using terms such as acute confusional 
state and disorder of consciousness, will help strengthen the literature in 
this area. Given the rapidly evolving pandemic and the lack of studies 
regarding management of delirium in general, it is important to 
acknowledge that there is a role for consensus and expert opinion as well 
as extrapolation from delirium management approaches in other 
medically ill populations for the management of these patients. Further 
research is needed to elucidate specific patient risk factors for and to 
determine the effectiveness of prevention and management approaches 
to COVID-19 delirium. 
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Appendix 1 

Search strategy 

Database: Ovid MEDLINE: Epub Ahead of Print, In-Process & Other 
Non-Indexed Citations, Ovid MEDLINE® Daily and Ovid MEDLINE® 
<1946-Present>

1. exp Neurotoxicity Syndromes/ 
2. exp Neuropsychology/ 
3. exp Neuropsychiatry/ 
4. exp Central Nervous System/ 
5. exp Confusion/ 
6. exp Affective Symptoms/ 
7. exp Euphoria/ 
8. exp Psychomotor Agitation/ 
9. exp Attention/ 

10. exp Cognition/ 
11. exp Brain Diseases/ 
12. exp Encephalitis/ 
13. exp Meningitis/ 
14. neuro$.mp. 
15. (central nervous adj3 system$).mp. 
16. (systema adj3 nervosum adj3 centrale$).mp. 
17. cns.mp. 
18. cerebrospinal$.mp. 
19. cerebro spinal$.mp. 
20. brain$.mp. 
21. confus$.mp. 
22. deliriu$.mp. 
23. conscious$.mp. 
24. unconscious$.mp. 
25. letharg$.mp. 
26. psychomotor$.mp. 
27. psycho motor$.mp. 
28. cogniti$.mp. 
29. euphori$.mp. 
30. agitat$.mp. 
31. (emotion$ adj3 (symptom$ or disturb$)).mp. 
32. (disorganiz$ adj3 (think$ or thought$)).mp. 
33. attent$.mp. 
34. inattent$.mp. 
35. (sleep$ adj3 disturb$).mp. 
36. (affective adj3 (symptom$ or disturb$)).mp. 
37. (emotion$ adj3 (symptom$ or disturb$)).mp. 
38. encephalit$.mp. 
39. encephalopath$.mp. 
40. meningiti$.mp. 
41. icu syndrome$.mp. 
42. pachymening$.mp. 
43. icu psychosis$.mp. 
44. (intensive care adj3 psychosis).mp. 
45. (intensive care adj3 syndrome$).mp. 
46. reversible dementia$.mp. 
47. transien$ organic brain syndrome$.mp. 
48. organic mental syndrome$.mp. 
49. organic mental disorder$.mp. 
50. reversible cognitive dysfunct$.mp. 
51. subacute befudd$.mp. 
52. pseudosenilit$.mp. 
53. pseudo senilit$.mp. 
54. exogenous psychosis$.mp. 
55. acute brain syndrome$.mp. 
56. acute organic psychosis$.mp. 
57. toxic psychosis$.mp. 
58. nCov.mp. 
59. CoV2.mp. 
60. CoV 2.mp. 
61. COVID19$.mp. 
62. COVID2019$.mp. 
63. COVID 19$.mp. 
64. COVID 2019$.mp. 
65. (Novel adj3 Coronavirus$).mp. 
66. (Novel adj3 Corona virus$).mp. 
67. (novel adj3 coronaravirus$).mp. 
68. (novel adj3 coronara virus$).mp. 
69. SARS COV 2.mp. 
70. SARS COV2.mp. 
71. Severe Acute Respiratory Syndrome Corona$ 2.mp. 
72. (coronavirus$ adj3 disease$ adj3 "2019").mp. 
73. (coronavirus$ adj3 disease$ adj3 "19").mp. 
74. (corona virus$ adj3 disease$ 2019).mp. 
75. (corona virus$ adj3 disease$ 19).mp. 
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76. SARS Corona$ 2.mp. 
77. SARS CoV2.mp. 
78. Severe Acute Respiratory Syndrome Corona virus$ 2.mp. 
79. Severe Acute Respiratory Syndrome CoV 2.mp. 
80. Severe Acute Respiratory Syndrome CoV2.mp. 
81. HCoV 19.mp. 
82. novel cov.mp. 
83. exp Seafood/ 
84. exp Meat/ 
85. exp Animals, Wild/ 
86. seafood$.mp. 
87. sea food$.mp. 
88. fish?.mp. 
89. meat?.mp. 
90. wildlife$.mp. 
91. wild life$.mp. 
92. (Animal$ adj3 feral).mp. 
93. (Animal$ adj3 nondomest$).mp. 
94. (Animal$ adj3 non domest$).mp. 
95. (Animal$ adj3 wild).mp. 
96. (Animal$ adj3 stray$).mp. 
97. exp Food Contamination/ 
98. exp Food Handling/ 
99. exp Food Supply/ 
100. food?.mp. 
101. market$.mp. 
102. exp Pneumonia/ 
103. exp Respiratory Tract Diseases/ 
104. exp coronavirus/ 
105. exp Coronavirus Infections/ 
106. (coronavirus$ or coronoravirus$ or coronaravirus$ or corona 
virus$ or coronora virus$ or coronara virus$ Coronavirinae$).mp. 
107. pneumonia$.mp. 
108. outbreak$.mp. 
109. (respirator$ adj3 (illness$ or disease$ or symptom$ or infect$)). 
mp. 
110. exp china/ 
111. Wuhan$.mp. 
112. China$.mp. 
113. Chinese$.mp. 
114. Hubei?.mp. 
115. or/1-56 [delirium/brain inflammation set] 
116. or/58-82 [COVID-19 keywords] 
117. (or/83-100) and (or/101-109) and (or/110-114) [ first 
outbreak in China set] 
118. 115 and (116 or 117) 
119. limit 118 to yr="2019 –Current” 
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