
Neuropsychiatric complications of covid-19
From acute delirium to long term fatigue, covid-19 has serious neuropsychiatric effects
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Viral infections of the respiratory tract can have
multisystemic effects, including on the central
nervous system (CNS), and thus may precipitate a
spectrum of psychiatric and neurological disorders.1
Some patients with covid-19 are now known to
develop various CNS abnormalities with potentially
serious and long termconsequences, including stroke
and isolated psychiatric syndromes.2 As covid-19
cases rise againworldwide, it is timely to reviewwhat
weknowanddon’t knowabout the acute and chronic
neuropsychiatric sequelae and their potential
mechanisms.

In laboratory studies, SARS-CoV-2 is neurotropic
(replicating inneurons) andhas the potential to enter
the CNS via angiotensin converting enzyme 2
receptors in theolfactorybulb.3 Whether thishappens
in clinical populations is unclear. Postmortemstudies
show evidence of cerebral inflammation, and
neuroimaging studies detect leucoencephalopathy
andmicrobleeds in critically ill patients.4 While viral
RNA is typically absent from the cerebrospinal fluid5

and postmortem brain samples,6 antibodies to
SARS-CoV-2 have been identified in cerebrospinal
fluid.7 Other mechanisms causing CNS dysfunction
include cytokine driven inflammatory responses8

and wider systemic effects such as endotheliopathy,
breakdown of the blood-brain barrier,7 and clotting
abnormalities.6

Additional biological mechanisms, including
autoimmunity, may be relevant to psychiatric
disorders, as well as the psychological trauma of life
threatening illness and pandemic related
socioeconomic stressors. The relative contributions
of these mechanisms to neuropsychiatric
complications remain largely unknown.

Acute neuropsychiatric symptoms
Neuropsychiatric symptoms, particularly delirium,
were common in previous coronavirus outbreaks of
severe acute respiratory disease (SARS) and Middle
East respiratory syndrome (MERS).9 So far, covid-19
seems to followa similar pattern: delirium is themost
commonacuteneuropsychiatric syndrome10 andmay
be the sole presenting feature of covid-19 in older
adults and those with dementia.11 Delirium is
associated with poorer outcomes10 and is especially
prevalent among patients requiring intensive care,12
where cognitive and behavioural abnormalities have
been reported in one third of patients after
discharge.13

Screening for deliriumshouldbe considered in acute
cases, particularly in older adults or those with
pre-existing dementia, using a validated tool such as
the 4AT (the4at.com)14, along with close monitoring
for longer term adverse outcomes such as cognitive

impairment.15 Efforts should also be made to identify
patients with alterations in mental state that are not
explained by delirium, as they may need more
advanced diagnostic and therapeutic approaches.

During previous coronavirus pandemics, low mood
and anxiety were common in the acute phase of
infection (withpsychosis andcatatonia in aminority),
and in one study of covid-19 patients admitted with
acute respiratory distress syndrome, fatiguepersisted
after discharge in around one fifth.9 The UK based
CoroNerve group is gathering surveillance data
through clinician reports of neurological and
neuropsychiatric disorders among inpatients with
covid-19. Reports so far include covid-19 associated
psychosis, mood disorders, and catatonia as well as
encephalopathy, encephalitis, andotherneurological
disorders in those admitted with covid-19.16 We
encourage clinicians encountering such cases to
report them through the study website
(coronerve.com).17 The precise incidence of these
conditions and whether they are also associated with
milder forms of covid-19 are still unclear.

High rates of anxiety, depression, andpost-traumatic
stress disorder have been reported in people who
recover after hospital admission for covid-19,18 but
it is still too early to gauge the full effect of long term
complications. A complete picture may not emerge
for years, as was the case when children born during
influenza pandemicswere found to havehigher rates
of psychotic disorders in adulthood.1

Long covid
However, some initial observations can be made.
Some patients treated in hospital for severe covid-19
experience disabling fatigue19 and cognitive
difficulties20 after discharge. A diverse group of
presentations, increasingly referred to as “long
covid,” is also being described in patients who did
not require hospital treatment. These patients report
a wide variety of symptoms, persisting for many
months after acute infection. To date, most research
on long covid has been led by patients, and it
suggests this is a common and disabling disorder.21
Further research informing clinical guidelines and
our understanding of the mechanisms underlying
this disorder is urgently required.22

Covid-19 is likely to have important neuropsychiatric
effects in both the short and longer term. Emerging
data suggest delirium is the most common acute
neuropsychiatric manifestation, and both screening
at-risk individuals and long term monitoring should
be considered. Acute psychiatric complications are
also a concern, and epidemiological andmechanistic
studies are needed to augment current surveillance
efforts.
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Looking to the future, long covid is likely to result in substantial
populationmorbiditywith serious implications for health and social
care. Urgent research is needed to characterise this disorder, define
disease mechanisms, direct the use of either existing therapeutics
or thedevelopment of novel treatments, anddirect health and social
care support. Clinical scientists must work closely with patient
groups and national and international organisations such as the
WHOBrainHealthUnit. Collaborationwill help to translate research
findings intomeaningful improvements inmanaging the acute and
long term neuropsychiatry of covid-19. We strongly support public
health messaging emphasising longer term morbidity, including
neuropsychiatric complications, associated with covid-19.
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