
   volume 17 | FeBRuARY 2021 | 69NAtuRe RevIewS | Neurology

Y e a r  i n  r e v i e w

The COVID-19 pandemic has had a unique 
impact on people with Alzheimer disease 
(AD) and other dementias. As research into 
this impact has accumulated throughout 
2020, a clear picture has emerged that this 
population is particularly susceptible not 
just to SARS- CoV-2 infection and its effects,  
but also to the negative effects of the mea-
sures taken worldwide to control the spread 
of the virus.

Large- scale clinical data suggest that, even 
when old age and medical comorbidities such 
as hypertension and diabetes are taken into 
account, people with dementia are more likely 
to contract COVID-19 than people with-
out dementia. Several reasons underlie the 
increased risk of SARS- CoV-2 infection in  
people with dementia, which are described  
in an important overview published in August1.  
First, cognitive impairment and neuropsy-
chiatric symptoms make it challenging for 
individuals with dementia to understand and 
comply with safeguarding procedures, such 
as wearing masks and maintaining appro-
priate physical distancing1. Ignoring or for-
getting warnings and an inability to follow 
self- quarantine measures increase the risk of 
infection.

In addition, most people who live in insti-
tutional settings (nursing or care homes), 
where rates of infection are disproportion-
ately high worldwide2, have dementia. Such 
living arrangements facilitate rapid trans-
mission of the virus as residents and staff 

barrier permeability associated with APOE 
ε4 leads to more extensive CNS inflamma-
tion in response to SARS- CoV-2 infection 
— in line with this hypothesis, APOE ε4 is 
known to exacerbate microglia- mediated 
neuroinflammation and subsequent neuro-
degeneration9. In addition, APOE ε4 is asso-
ciated with increased cytokine production  
in response to inflammatory stimuli, which 
could intensify the already aggressive inflam-
matory response associated with COVID-19,  
resulting in a so- called cyto kine storm10. 
The cytokine storm has been directly asso-
ciated with lung injury, multi-organ failure 
and severe COVID-19 outcomes, including  
death10.

The restrictions that have been implemented 
in many countries to control the pandemic  
have also had important neuro psychiatric con-
sequences for patients with dementia. In the 
population as a whole, forced social isolation 
has led to an increase in reported psychiatric 
symptoms (for example, stress, anxiety and 
depression) for all individuals; this relation-
ship seems to be moderated by the loneliness 
associated with prolonged periods of lock-
down1,3,9. In nursing and care homes, older 
adults are likely to experience additional dis-
tress owing to the absence of relatives who 
would normally visit them, as well as strict 
limitations on social activities and interactions 
with fellow residents. Data collected during 
the first half of 2020 show that such social iso-
lation during the pandemic is associated with 
manifestation and/or exacerbation of neuro-
psychiatric symptoms even in cognitively 
healthy older adults1,9.

Several studies — summarized in a review 
published in October3 — have shown that, in 
older adults with dementia, psychiatric symp-
toms caused by social isolation are linked to 
more severe neuropsychiatric and behavioural 
disturbances3. Social isolation combined with 
confusion in care home residents with demen-
tia might result in even greater agitation, bore-
dom and loneliness than in residents without 
dementia, thereby leading to more severe 
neuro psychiatric symptoms. These neuro-
psychiatric symptoms seem to arise directly 
from social restrictions, as longer lockdown 
periods result in more severe neuropsychi-
atric symptoms3. Furthermore, some experts 
have suggested that behavioural compli-
cations that result from prolonged periods 
of lockdown in older adults with dementia 
could become chronic3. Some consequences 

congregate and live within close proximity. 
Physical distancing is not feasible for residents 
who are dependent on staff to assist with 
basic activities of daily living (for example, 
toileting, bathing and eating). Furthermore, 
dementia- associated neuropsychiatric symp-
toms, such as agitation, intrusiveness or  
wandering, can also undermine safety proto-
cols and increase the risk of infection among 
staff  and other residents1. Accordingly, 
nursing and care homes have implemented 
increasingly severe lockdown measures, 
which further exacerbate pre- existing neuro-
psychiatric symptoms among residents with 
dementia3.

As well as being at increased risk of 
contracting COVID-19, older adults with 
dementia are also more likely to have more 
severe disease consequences than those with-
out dementia4–7. A large community cohort 
study conducted in the UK has shown that 
the risk of serious COVID-19 (defined as a 
requirement for hospitalization) was three-
fold higher for individuals with a diagnosis of 
dementia than for those without dementia4. 
The risk factors for dementia — age, obe-
sity, cardiovascular disease, hypertension 
and diabetes mellitus — are also risk factors 
for SARS- CoV-2 infection6 and for severe 
COVID-19. However, some evidence sug-
gests that more specific mechanistic aspects 
of dementia and pre- existing brain pathology 
can increase the risk of neurological compli-
cations from COVID-19 (ref.8). In particular, 
a study of the UK Biobank cohort showed that 
the risk of COVID-19- related hospitalization 
was more than twofold higher among individ-
uals who were homozygous for APOE ε4 than 
among individuals with the most common 
APOE ε3/ε3 genotype8.

One possible mechanistic explanation for 
this association is that increased blood–brain 
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of neuro psychiatric disturbances, such as 
increased aggression and agitation, can be 
particularly challenging for carers and care 
home staff to manage.

In summary, the evidence to date indi-
cates that older adults with dementia have a 
high risk of contracting COVID-19 and, once 
infected, have a high risk of disease- related 
morbidity and mortality. This population 
is often the first to go into, and the last to 
come out of, strict and prolonged periods 
of isolation to prevent SARS- CoV-2 infec-
tion, yet is at extremely high risk of worsen-
ing neuropsychiatric symptoms and severe 
behavioural disturbance as a direct result. 

Therefore, during and after the pandemic, 
implementation of caregiver support and the 
presence of skilled nursing home staff are 
essential to maintain social interaction and 
to provide extra support to older adults with 
dementia.
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Key advances

•	People with dementia are at high risk of SARS- Cov-2 infection because cognitive symptoms 
cause difficulty with following safeguarding procedures and living arrangements in care homes 
facilitate	viral spread1.

•	once infected, older adults with dementia are more likely to experience severe virus- related 
outcomes, including death, than are people without dementia4.

•	A homozygous APOE ε4 genotype is associated with an increased risk of hospitalization for 
CovID-19 (ref.8), possibly owing to exacerbated inflammation and cytokine production that 
leads to a cytokine storm.

•	older adults with dementia, especially those in care homes, are at high risk of worsening 
psychiatric symptoms and severe behavioural disturbances as a result of social isolation during 
the pandemic3.
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