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Abstract.
We aimed to evaluate the frequency and mortality of COVID-19 in patients with Alzheimer’s disease (AD) and frontotemporal
dementia (FTD). We conducted an observational case series. We enrolled 204 patients, 15.2% of whom were diagnosed with
COVID-19, and 41.9% of patients with the infection died. Patients with AD were older than patients with FTD (80.36 ± 8.77
versus 72.00 ± 8.35 years old) and had a higher prevalence of arterial hypertension (55.8% versus 26.3%). COVID-19
occurred in 7.3% of patients living at home, but 72.0% of those living at care homes. Living in care facilities and diagnosis of
AD were independently associated with a higher probability of death. We found that living in care homes is the most relevant
factor for an increased risk of COVID-19 infection and death, with AD patients exhibiting a higher risk than those with FTD.
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INTRODUCTION

According to recent studies, the presence of
dementia is a major risk factor for Coronavirus
Disease-19 (COVID-19) severity [1]. At the same
time, the risk of exposure to the infection seems to be
higher in patients with dementia [2]. However, to our
knowledge, previous studies have not evaluated the
influence of the specific diseases causing dementia in
the frequency and impact of COVID-19. Patients with
different neurodegenerative disorders exhibit distinct
clinical features and clinical course that may mod-
ify either the risk or the severity of COVID-19. On
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the one hand, patients with frontotemporal demen-
tia (FTD) show behavioral disorders and may have
more difficulties to follow the preventative measures
[3]. On the other hand, the APOE �4 genotype, a risk
factor for Alzheimer’s disease (AD), could be associ-
ated with an increased COVID-19 severity, according
to a recent and preliminary investigation [4].

In this study, we aimed to evaluate the frequency
and mortality of COVID-19 in a case series of patients
with AD and FTD.

METHODS

Study design

This is an observational case series study evaluat-
ing the frequency and mortality of COVID-19 among
patients with a previous diagnosis of AD and FTD.
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All patients were under follow-up in a consultation of
behavioral neurology of a tertiary hospital in Madrid,
Spain. All patients were contacted by phone from
May 15 to June 12, 2020 by the neurologist respon-
sible for the care of these patients [5]. All patients
with a previous appointment in the specified period
and meeting diagnosis of AD and FTD were included
in the study. A semi-structured interview was con-
ducted to the principal caregivers and included the
following items: diagnosis of COVID-19 by reverse
transcription polymerase chain reaction (RT-PCR) or
serological tests; symptoms of COVID-19; the need
for hospital admission (at any level of hospitaliza-
tion, except the transient assistance in the emergency
room) and death; and place of residence. Data and
previous dementia diagnosis were obtained, and the
information available from the hospital’s electronic
database was also used to confirm the information
reported by patients and caregivers. The diagnosis
of the cause of dementia was performed according
to the clinical diagnostic criteria [6, 7], with support
of 18F-FDG-PET and/or cerebrospinal fluid biomark-
ers in all cases of FTD and non-amnestic AD, and
when considered necessary by the clinician in amnes-
tic AD (e.g., differential diagnosis with other entities,
early onset, or doubts about clinical progression in
early stages before the development of dementia).
Patients were classified according to the clinical stage
of dementia using the Clinical Dementia Rating into
very mild, mild, moderate, and severe dementia [8].
At the time of the closure of the study, the total num-
ber of patients with a diagnosis of COVID-19 in the
Region of Madrid was 70,998, with 14,972 deaths.

Only patients that had a previously scheduled
appointment in our department within the period
comprising from May 11 to June 19, 2020 were
included in the study. The hospital’s Ethics Commit-
tee approved the research protocol, and patients or
caregivers gave oral informed consent.

Statistical analysis

Statistical analysis was performed using SPSS
Statistics version 20.0. Descriptive data are shown
as frequency (percentage) or mean. Chi-squared test
or Fisher test was used to compare qualitative data
between groups. A two-sample t-test was used to
compare means after the normal distribution of the
variables was checked according to the Kolmogorov-
Smirnov test. A binary logistic regression analysis
(enter method) was performed to identify clini-
cal and demographic characteristics independently

associated with COVID-19 infection and death.
Significant variables in univariate analysis were intro-
duced in the regression model. A two-tailed p-value
<0.05 was considered statistically significant.

RESULTS

Sample description

We included 204 patients, 147 (72.1%) with
AD and 57 (27.9%) with FTD. The mean age
was 78.02 ± 9.42 years old, and 119 (58.3%) were
females. According to the clinical stage, 34 (16.7%)
patients were classified as very mild, 57 (27.9%)
mild, 58 (28.4%) moderate, and 55 (27.0%) as severe
dementia. Patients with AD debuted as amnestic
AD in 117 (79.5%) cases, logopenic aphasia in 26
(17.6%), and posterior cortical atrophy in 4 (2.7%).
Regarding FTD, the phenotype at onset was the
behavioral variant in 19 (33.3%) cases, non-fluent pri-
mary progressive aphasia in 26 (45.6%), and semantic
dementia in 12 (21.0%).

Frequency and mortality of COVID-19

Thirty-one patients (15.2%) were diagnosed with
COVID-19. According to the diagnosis, 22 (15.0%)
of patients with AD and 9 (15.8%) with FTD
(χ2 = 0.022, p = 0.883) presented COVID-19. Eight
patients with AD (36.4%) and 2 (22.2%) with
FTD (χ2 = 0.585, p = 0.677) were transferred to the
hospital.

One hundred and seventy-nine (87.7%) patients
lived at home and 25 (12.3%) in care homes. The fre-
quency of COVID-19 was 13 (7.3%) in patients living
at home, and 18 (72.0%) in care homes (χ2 = 71.33
p < 0.001).

Total deaths amount to 14. Of those, 13 patients
died of COVID-19; that is 6.9% of all patients, and
41.9% of COVID-19 positive patients. The majority
of deaths (12, 92.3%) in COVID-19 positive patients
were due to respiratory complications and one case
passed away due to an intracranial hemorrhage two
weeks after the onset of symptoms. In the 204 patients
included in the study, death was associated with
older age (83.92 ± 6.76 versus 77.59 ± 9.48, t = 2.77,
p = 0.015) and with an advanced clinical dementia
stage (χ2 = 8.58, p = 0.035). Furthermore, living at
care homes was identified as a significant factor asso-
ciated with death. Ten out of 25 (40%) patients living
in care homes died versus 4 out of 179 (2.2%) patients
living at home; χ2 = 48.94, p < 0.001) (Table 1).
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Table 1
Main characteristics and results of the sample. Comparison between AD and FTD

Whole sample AD FTD p
(n = 204) (n = 147) (n = 57)

Age 78.02 ± 9.42 80.36 ± 8.77 72.00 ± 8.35 <0.001
Females 119 (58.3%) 87 (59.2%) 32 (56.1%) 0.692
Clinical stage

Very mild 34 (16.7%) 22 (15.0%) 12 (21.1%) 0.433
Mild 57 (27.9%) 43 (29.3%) 14 (24.6%)
Moderate 58 (28.4%) 45 (30.6%) 13 (22.8%)
Advanced 55 (27.0%) 37 (25.2%) 18 (31.6%)

Living at home 179 (87.7%) 132 (89.8%) 47 (82.5%) 0.151
Arterial hypertension 97 (47.5%) 82 (55.8%) 15 (26.3%) <0.001
COVID-19 31 (15.2%) 22 (15.0%) 9 (15.8%) 0.883
Death 14 (6.9%) 13 (8.8%) 1 (1.8%) 0.072

In patients with COVID-19, death was also
associated with older age (84.00 ± 7.03 versus
75.00 ± 10.00, t = 2.77, p = 0.009). Similarly, in
patients with COVID-19, living at care homes was
associated with death. Ten out of 18 patients (55.6%)
living at care homes died versus 3 out of 13 (23.1%)
living at home (χ2 = 3.70, p = 0.071).

We did not find statistically significant differences
in the frequency of infection between patients with
AD (22, 15.1%) and FTD (8, 14.8%) (χ2 = 0.002,
p = 0.964). However, the diagnosis of AD was associ-
ated with death although it did not reach the statistical
significance in the whole sample. Thirteen out of 147
(8.8%) cases with AD versus 1 out of 57 (1.8%)
patients with FTD died (χ2 = 3.22, p = 0.119). Con-
versely, in patients with COVID-19 infection, 12 out
of 22 (54.5%) patients with AD died, in comparison
to 1 out of 9 (7.7%) of patients with FTD (χ2 = 4.94,
p = 0.045).

Main characteristics of patients with COVID-19
infection are shown as Supplementary Material.

Logistic regression analysis

Place of residence (care homes) was independently
associated with COVID-19 (R2 = 0.369, correct clas-
sification rate of 90.2%, p < 0.001). Furthermore,
living in care homes, and diagnosis of AD were
independently associated with a higher probability
of death (R2 = 0.445, correct classification rate of
94.6%, p < 0.001). Age, arterial hypertension, and
dementia stages were not independent predictors
when these factors were introduced in the logistic
regression model associated with place of living.

DISCUSSION

In this study, we aimed to evaluate COVID-19
infection in patients with AD and FTD. Our study

confirms that care homes are high-risk settings for
outbreaks of COVID-19, as has been recently sug-
gested in a study showing a rapid spread of COVID-
19 in a nursing home [9]. In this regard, in our study,
living in care homes was independently associated
with a higher rate of infection and death. The fre-
quency of COVID-19 in patients living in care homes
was 72%, which is clearly higher than patients living
at home. Although cases officially diagnosed with
COVID-19 in our region are around 1%, a recent epi-
demiological study suggested a prevalence of 11.3%
(95% confidence interval 9.8–13.0%) [10], which is
slightly lower than the prevalence of COVID-19 in
our whole sample. The referred report [10] used sero-
logical tests to identify COVID-19 patients, which
may also diagnose asymptomatic patients. Therefore,
the frequency of COVID-19 in patients living at home
in our study (7.3%) could be interpreted as compa-
rable. This suggests that dementia itself may not be
a risk factor for COVID-19 infection, but rather the
place of residence. Although patients with AD and
FTD may have increased difficulties to follow pub-
lic health recommendations and protective measures,
the mandatory lockdown decreed in our country and
the precautions taken by their caregivers may have
reduced this theoretical higher risk of infection. The
high risk of death by COVID-19 in care homes is
probably related to the fact that living in such orga-
nizations increases the likelihood of contracting the
infection. However, some additional issues could also
explain the higher mortality in patients living in care
home. For instance, a rapid dissemination of the
infection in care homes would potentially overwhelm
medical assistance. And furthermore, repeat and
constant exposure to circulating virus occurring in
enclosed environments increases the viral load, which
has, on its part, been associated with more severe
COVID-19 and worse clinical outcomes [11, 12].
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Fig. 1. Frequency (absolute) of patients with COVID-19 and out-
come considering the different age ranges.

One of the most interesting aspects of our study
is the inclusion of a large cohort of patients with
FTD, including the behavioral variant, non-fluent
progressive aphasia, and semantic dementia. To our
knowledge, this is the first report of COVID-19 in
patients with FTD and primary progressive apha-
sia. These patients did not show a higher frequency
of COVID-19 in comparison to AD. Intriguingly,
patients with FTD showed a lower risk of mortality
associated with COVID-19. There were no differ-
ences in the stage of dementia or the percentage of
admissions to the hospital between patients with AD
or FTD. Thus, the lower risk of death in FTD patients
with COVID-19 could be hypothetically explained
due to the effect of age, which has been consistently
associated with higher severity and was higher in
patients with AD. In this regard, Fig. 1 shows the
impact of age in mortality in our cohort. In addi-
tion, the impact of the specific neurodegenerative
disorder due to certain genetic factors like APOE
�4, or comorbidities like arterial hypertension, which
is more frequent in AD than FTD, could also be
potential reasons for the difference observed. Regres-
sion analysis confirmed that living at care homes
and AD were independently associated with death
due to COVID-19, while other factors such as age
or clinical stage were less significant. Nevertheless,
considering that the number of cases included in our
study with FTD and COVID-19 is limited, further
research is necessary to confirm these findings regard-
ing a potential lower severity of COVID-19 in patients
with FTD. According to the current evidence, age and

arterial hypertension are probably the best candidates
to explain the differences in the severity of COVID-19
between AD and FTD. Unfortunately, we did not have
the APOE genotyping in our cohort, which may have
been useful to confirm the potential role of genetic
factors in COVID-19 severity [4].

In conclusion, our study found that living in care
homes is the most relevant factor associated with the
risk of COVID-19 infection and death in patients
with dementia. Patients with AD showed a higher
risk of death in COVID-19 than patients with FTD.
Differences in age and rate of arterial hyperten-
sion, two well-known risk factors for severity of
COVID-19, may be influencing factors. Our find-
ings warrant further studies to understand clinical
and genetic characteristics associated with greater
COVID-19 severity in patients with dementia. Iden-
tifying patients more susceptible to the effects of
COVID-19 is crucial to adopt future strategies for
the long-term care of these patients.
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