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Abstract

Background COVID-19 outbreak has led to severe health burden in the elderly. Age, morbidity and dementia have been
associated with adverse outcome.

Aims To evaluate the impact of COVID-19 on health status in home-dwelling patients.

Methods 848 home-dwelling outpatients with dementia contacted from April 27 to 30 and evaluated by a semi-structured
interview to evaluate possible health complication due to COVID-19 from February 21 to April 30. Age, sex, education,
clinical characteristics (including diagnosis of dementia) and flu vaccination history were obtained from previous medical
records. Items regarding change in health status and outcome since the onset of the outbreak were collected. COVID-19
was diagnosed in patients who developed symptoms according to WHO criteria or tested positive at nasal/throat swab if
hospitalized. Unplanned hospitalization, institutionalization and mortality were recorded.

Results Patients were 79.7 years old (SD 7.1) and 63.1% were females. Ninety-five (11.2%) patients developed COVID-19-
like symptoms. Non COVID-19 and COVID-19 patients differed for frequency of diabetes (18.5% vs. 37.9%, p<0.001),
COPD (7.3% vs. 18.9%, p<0.001), and previous flu vaccination (56.7% vs. 37.9%, p <0.001). Diabetes and COPD were
positively associated with COVID-19, whereas higher dementia severity and flu vaccination showed an inverse association.
Among COVID-19 patients, 42 (44.2%) were hospitalized while 32 (33.7%) died. Non COVID-19 patients’ hospitalization
and mortality rate were 1.9% and 1.2%, respectively. COVID-19 and COPD were significantly associated with the rate of
mortality.

Discussion/conclusions A high proportion of adverse outcome related to COVID-19 was observed in home-dwelling elderly
patients with dementia. Active monitoring though telehealth programs would be useful particularly for those at highest risk
of developing COVID-19 and its adverse outcomes.
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The outbreak of coronavirus disease 2019 (COVID-19) hit
Italy by the end of February and rapidly spread from Lom-
bardy to the rest of the country, with a number of fatalities
beyond 31,000. The COVID-19 outbreak is currently lead-
ing to severe health burden, in particular in Lombardy, the
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region with the highest number of infected people, highest
number of hospitalization and deaths [1].

Although all regions reported having patients with
COVID-19, the highest number of identified cases was in
the provinces of eastern Lombardy, including Bergamo,
Brescia and Cremona. Case-fatality rate steeply increases
with age worldwide, where half of the deaths occurred in
people aged 80 years or above [2, 3]. Dementia is highly
prevalent among very old people (i.e., octogenarians) and is
therefore expected to be particularly common among people
who had the highest case-fatality rate related to COVID-
19. Nonetheless, only a few studies have focused on the
impact of COVID-19 on dementia. Importantly, demented
subjects might be at higher risk of adverse events because
they are generally old, are affected by multiple morbidities,
have difficulty recognizing signs of infection, have limited
access to information about COVID-19, and have difficul-
ties in remembering safeguard procedures, thus ignoring the
warnings and being exposed to higher chance of infection
[4, 5]. As far as Italy is concerned, due to the outbreak, most
outpatients’ clinics, including the Center of Dementia and
Cognitive Decline (CDCD), were closed after the suspension
of deferred outpatient visits and the extension of treatment
plans according to the regional decrees. Patients and their
caregivers were neither included in national health care pro-
grams or in regional health initiatives for active monitoring
by telemedicine. Nevertheless, to accomplish patients’ needs
and clinical issues, in several CDCD of the provinces of
the Eastern Lombardy initiatives for remote listening, tele-
consultation and telemedicine have been carried out. These
initiatives have allowed maintaining in many cases a contact
with the majority of patients followed up by the CDCD.
Accordingly, most of these centres agreed to record clinical
data routinely obtained through an interview in outpatients
with cognitive decline or dementia.

The aim of this study was to evaluate the impact of the
COVID-19 outbreak on the health status of a large sample of
home-dwelling elderly with dementing illness, by investigat-
ing the rate of COVID-19 symptoms, rate of hospitalization
and fatality. Clinical characteristics of patients from medi-
cal records and COVID-19-related prognostic factors were
evaluated.

Participants and procedure

This is an observational study carried out in home-dwelling
patients with dementia who were periodically visited at the
CDCD. These are specialist centres in connection with gen-
eral practitioners (GPs), which have been established across
the country and are dedicated to the diagnosis and manage-
ment of patients for all forms of dementia across the entire
complex staging spectrum. The sample included outpatients
with a complete medical record before the beginning of the
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outbreak in Italy (February 21). Eleven CDCDs from East-
ern Lombardy were selected according to their involvement
in teleconsulting activities and accepted to participate and
to perform a structured interview during the last week of
April (27-30 April 2020). The interview (Supplementary
Material) was carried out by a physician and a psycholo-
gist and was part of the routine evaluation to assist and care
patients during the suspension of outpatient clinic. In case of
moderate to severe cognitive impairment or severe COVID-
19 disease, the interview was administered both to patients
and proxy/caregiver. All data were anonymously aggregated.

The Ethical Committee of the Brescia County approved
the study.

Data collection

Information on age, sex, education, clinical characteristics
including dementia diagnosis, dementia severity by Clini-
cal Dementia Rating scale (CDR) [6], Mini Mental State
Examination (MMSE) [7], and Basic Activity of Daily Life
(BADL) [8], walking, total number of chronic diseases and
type of diseases among a pre-defined list (hypertension,
COPD, renal disease, heart disease, cancer, gastrointestinal
diseases, hepatic disease, diabetes, thyroid disorders, arthri-
tis), number of drugs, and flu vaccination were obtained
from previous medical records based on the last recorded
visit at CDCD. The semi-structured interview included items
regarding change in health status, unplanned hospitaliza-
tion and mortality in the previous 2 months, thus since the
onset of the Italian outbreak (February 21). About the health
status, symptoms and signs of possible COVID-19 infection
(fever, cough, headache, dyspnoea, weakness, gastrointes-
tinal problems) were collected. Patients were classified as
affected by COVID-19, either if they had a positive swab
test or a suspected infection according to WHO definition
[9]. In particular, patients were considered to be affected
by COVID-19 (a) if patients had a referred acute respira-
tory illness or COVID-like infection (fever and at least one
sign/symptom of respiratory disease, such as cough, short-
ness of breath, dyspnoea, sore throat), AND with no other
aetiology that fully explains the clinical presentation AND
either a history of travel to or residence in a country/area or
territory reporting local transmission of COVID-19 disease
during the 14 days prior to symptom onset; (b) if patients
had a severe acute respiratory infection (fever and at least
one symptom or sign of respiratory diseases such as cough-
ing and difficulty breathing) that required hospitalization
for severe acute respiratory infection (SARI), with no other
aetiology that fully explains the clinical presentation.
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Statistical analysis

The study population’s characteristics were described using
mean and standard deviation or absolute number and propor-
tion. Differences between groups were explored using ¢ tests
or y* test, as appropriate. Odds ratios (ORs) and their 95%
confidence intervals (95% CI) were obtained using multi-
variable logistic regression models testing factors associated
with COVID-19 and mortality. Variables significant at uni-
variate analysis or considered clinically important according
to the outcome of interest were included in the multivariate
models. An alpha level of 0.05 was considered to be statisti-
cally significant for the analyses. Data analyses were carried
out using SPSS software (version 22.0) and R (version 4.0.0;
R Core Team, Wien-Austria).

Results

In total, 900 patients were contacted from ten CDCD.
Among them, 26 patients were missing, 10 patients refused
to participate, and 16 patients were unable to give reliable
information. The final sample of the study included 848
patients. As shown in Table 1, patients were on average
79.7 years old (SD 7.1), 63.1% were females, and 59.7%
had primary education. According to historical data referred
to the last valid visit (mean time from last visit and inter-
view was 16.5 SD 8.3 weeks), mean CDR was 1.5 (SD 0.9)
and mean MMSE was 18.7 (SD 6.8). The mean number of
chronic diseases was five (SD 2.8) and the most frequent
were hypertension (71.3%), cardiovascular disease (35.1%),
type 2 diabetes mellitus (20.6), cancer (16.3%) and chronic
obstructive pulmonary disease (COPD) (8.5%). The mean
number of drugs was 5.5 (SD 2.8). Flu vaccination was
reported in 463 patients (54.6%). According to medical
records, 144 (17%) were patients affected by mild cogni-
tive impairment (MCI), 331 (39%) by Alzheimer disease,
202 (23.8%) by mixed dementia, and 171 (20.2%) by other
dementing illnesses, including fronto-temporal dementia,
Lewy-body dementia, and vascular dementia.

Ninety-five (11.2%) patients developed COVID-19 symp-
toms. Nasopharyngeal swab was performed in the whole
sample of 57 hospitalized subjects. Forty-seven subjects
were classified as COVID-19 positive only on suggestive
symptoms with epidemiologic criteria; 16 patients with
SARI symptoms were hospitalized; of those, 12 were posi-
tive at nasopharyngeal swab, while 4 patients were negative;
7 patients remained at home and were not investigated.

NonCOVID-19 and COVID-19 patients differed in CDR
(1.6 SD 0.9 vs. 1.3 SD 0.9; p=0.017), MMSE (18.6 SD 6.9
vs. 20.5 SD 5,8 p=0.01), frequency of diabetes (18.5% vs.
37.9%, p<0.001), COPD (7.3% vs. 18.9%, p <0.001), and
previous flu vaccination (56.7% vs. 37.9%, p <0.001), while

Table 1 Demographic and Clinical Characteristic of the whole sam-
ple and grouped by COVID-19 infection/non infection

Variable Overall non- COVID- p
COVID-19 19
N=2848 N=753 N=95
Age (mean (SD)) 79.7(7.1) 79.8(7.1) 79.2(7.5) NS
Women (%) 535(63.1) 476 (63.2) 59 (62.1) NS
Diagnosis (%)
MCI (%) 144 (17.0) 127 (16.9) 17 (17.9) NS
Alzheimer disease 331 (39.0) 303 (40.2) 28(29.5) NS
(%)
Mixed (%) 202 (23.8) 179 (23.8) 23(24.2) NS
Other (%) 171 (20.2) 91 (12.1) 16 (16.8) NS
CDR (SD) 1.5(0.9) 1.6(0.9) 1.3(0.9) 0.017
CDR 0.5 (%) 230 (27.1) 197 (26.2) 33 (34.7)
CDR 1 (%) 198 (23.3) 172 (22.8) 26 (27.4)
CDR 2 (%) 255 (30.1) 232(30.8) 23 (24.2)
CDR 3 (%) 165 (19.5) 152 (20.2) 13 (13.7)
MMSE (SD) 18.7 (6.8) 18.6 (6.9) 20.5(5.8) 0.010
BADL Lost (SD) 1.92.1) 202.1 1.6(1.9) NS
Number of Dis- 5012.8) 5.1(2.8) 472.8) NS
eases (SD)
Number of Drugs  5.5(2.9) 5.5(2.8) 53(2.8) NS
(SD)
Hypertension (%) 605 (71.3) 544 (72.2) 61 (64.2) NS
Diabetes Mellitus 175 (20.6) 139 (18.5) 36 (37.9) <0.001
(%)
COPD (%) 72 (8.5) 55(7.3) 18 (18.9) <0.001
Heart Diseases (%) 298 (35.1) 265 (35.2) 33 (347) NS
Liver Disease (%) 73 (8.6) 65 (8.6) 9(9.5) NS
Kidney Disease (%) 79 (9.3) 65 (8.6) 14 (14.7) NS
Flu Vaccination (%) 462 (54.5) 427 (56.7) 36 (37.9) 0.001
Hospitalisation (%) 57 (6.7) 15 (2.0) 42 (44.2) <0.001
Institutionalization 8 (0.9) 1(0.1) 7(7.4) <0.001
(%)
Death (%) 41 (4.8) 9(1.2) 32 (33.7) <0.001

the two groups were comparable for age, gender, number of
diseases, number of drugs, and BADL.

As shown in Table 2, diabetes (OR 3.1; CI 1.92-5.11) and
COPD (OR 2.8; CI 1.51-5.16) were significantly associated
with COVID-19 infection, whereas hypertension (OR 0.6;
CI 0.35-0.94), moderate to severe dementia (OR 0.49, CI
0.27-0.91) and flu vaccination (OR 0.47; CI 0.29-0.74) were
negatively associated with COVID-19 infection.

As reported in the flowchart of the study (Fig. 1), 42
(44.2%) COVID-19 patients were hospitalized whereas 6
COVID-19 patients were placed in a nursing home. None
of non COVID-19 patients was institutionalized during the
observation period. Thirty-two (33.7%) COVID-19 patients
died (at home = 11; in hospital =21) including 19 patients
for SARI, 8 patients for myocardial infection and 5 patients
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Table 2 Odds ratios (OR) and 95% confidence intervals (95% CI) for
having COVID-19

Factor OR 95% CI
Age (years) 0.9 0.96-1.02
Sex, male 1.1 0.69-1.75
Hypertension 0.6 0.35-0.94
Diabetes mellitus 3.1 1.92-5.11
COPD 2.8 1.51-5.16
CDR

0.5 1 (reference) -

1 0.8 0.46-1.53

2 0.49 0.27-0.91

3 0.49 0.24-1.01
Flu vaccination 0.47 0.29-0.74

COPD chronic obstructive pulmonary disease, CDR clinical dementia
rating scale

for cancer. Among the rest of the sample (n=753), 15
(1.9%) patients were hospitalized whereas 9 (1.2%) patients
died at home (n=5) or during hospitalization (n=4).

Fig. 1 Flowchart of the study
population

As shown in Table 3, compared to survivors, patients who
died showed milder dementia severity according to CDR and
MMSE, but not age, gender, number of diseases and drug
differences, whereas they differed in terms of frequency of
hypertension, COPD and COVID symptoms.

In multivariate model testing factors associated with
mortality, only COVID-19 symptoms (OR 94.5; 95% CI
31.0-287.9) and COPD (OR 3.7;95% CI 1.21-11.43) were
significantly associated.

Discussion

Findings from our study showed that COVID-19 affected
over 10% of home-dwelling older patients with demen-
tia who showed high risk of adverse outcomes, such as
unplanned hospitalization and mortality. COVID-19 was
more frequently reported in patients with diabetes and
COPD, whereas hypertension, dementia severity and anti-
flu vaccination were significantly associated with lower
likelihood of COVID-19. Further, COVID-19 and COPD
were strongly associated with mortality. To the best of our
knowledge, this is the first study that investigated the impact

Total sample = 848

COVID+ =95

R 2

COVID- =753

| |

Hospitalized = 42

Hi -=47 H =738 H italized= 15
Institutionalised (NH) = 6 ome ome ospitalize
Diagnosis : . .
H: ARI = 26, Fever = 16 Diagnosis:
NH: ARI = 4, Fever=2 ARI=1
Other* =14
Deaths =21 Deaths =11 Deaths =5 Deaths =4
Causes: Causes:
SARI =12 SARI=7 Causes: Causes:
Mi=6 Mi=2 Mi=5 SARI=4
Cancer=3 Cancer =2

* fever= 4; stroke= 3; heart disorders= 3; neoplasia= 3; malaise and dizziness= 1

ARI= Acute respiratory infection; SARI= severe acute respiratory infection: MI=

Myocardial infarct
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Table 3 Demographic and clinical characteristics of the sample
according to fatality

Variables Survivors Not Survivors ~ p
N=2807 n=41

Age (mean (SD)) 79.7 (7.1) 80.4 (7.3) NS
Women (%) 506 (62.7)  29(70.7) NS
CDR (SD) 1.5(0.9) 1.1 (0.7) 0.001

CDR 0.5 (%) 214 (26.5) 16 (39.0)

CDR 1 (%) 185 (22.9) 13 (31.7)

CDR 2 (%) 245 (30.4) 10 (24.4)

CDR 3 (%) 163 (20.2) 249
MMSE (SD) 18.6 (6.8) 21.4 (5.4) 0.011
BADL lost (SD) 1.9 2.1) 1.3(1.8) 0.034
Number of diseases (SD) 5.1 (2.8) 4.2 (2.3) NS
Number of drugs (SD) 5.5(2.8) 4.8 (2.8) NS
Hypertension (%) 595 (73.3) 11 (26.9) <0.001
Diabetes mellitus (%) 165 (20.4) 10 (24.4) NS
COPD (%) 65 (8.1) 8 (19.5) 0.019
Heart diseases (%) 288 (35.7) 9 (22.0) NS
Liver disease (%) 72 (8.9) 2(4.9) NS
Kidney disease (%) 77 (9.5) 2(4.9) NS
Flu vaccination (%) 446 (55.3) 17 (41.5) NS
COVID infection (%) 63 (7.8) 32 (78) <0.001
Hospitalisation (%) 37 (4.6) 20 (48.8) <0.001

of COVID-19 on the health status of home-dwelling patients
with dementia.

We used data collected during this emergency period to
identify home-dwelling patients with dementia who devel-
oped COVID-19 and to test the hypothesis that they were at
high risk of suffering an adverse outcome [2]. Findings of
this study are in line with previous reports [10—12] and add
new insight by showing that COVID-19 exerted a relevant
impact on health status of home-dwelling elderly patients
with dementia determining a high rate of hospitalization and
mortality.

In this study, the proportion of patients that developed
COVID-19 was close to the rates estimated [13, 14] in
Lombardy (about 13%). In fact, in our survey 11.2% of the
sample reported COVID-19 symptoms during the outbreak.
These data argue for the effectiveness of the lockdown in
limiting COVID-19 spreading among home-dwelling
elderly, though asymptomatic cases and atypical cases might
have been not properly identified, thus cases might be under-
estimated [15, 16]. In fact, it has been shown that in older
and frail individuals such as those with dementia, infections
may present without fever, cough, chest discomfort or other
signs of inflammation [17, 18].

Previous findings have underlined that several factors
are associated with COVID-19 including older age, meta-
bolic and cardiovascular disease, and COPD [19-24]. In

this study, COVID-19 was more frequent in patients with
diabetes and COPD, whereas neither age nor gender pre-
dicted COVID-19 symptoms and adverse events. These
findings are likely due both to the old age of the sample
and to multiple morbidity, whereas the apparent protective
effect of hypertension on COVID-19 might be due to a pos-
sible role of antihypertensive medications [25, 26]. As the
study design does not allow to draw any conclusion, further
studies are needed to disentangle the complex relationship
between hypertension and risk COVID-19. At variance of
literature data [4, 5], patients with advanced dementing ill-
nesses were at lower risk to suffer COVID-19 and had less
adverse events. There are several speculative explanations
for this finding. First, in more advanced patients, preventive
measures such as isolation and social distance might have
been more strictly applied or, likely, patients with advanced
dementia are those who were already confined at home since
the beginning of the outbreak given their poor functional
status. Secondly, we cannot rule out that patients with severe
dementia had typical or atypical symptoms not recognized
by caregivers as possibly associated with COVID-19 and
thus not reported during the interview.

An important finding of the study is that flu vaccination
was significantly associated with a lower risk of develop-
ing COVID-19. Flu vaccination was reported in about 54%
of this sample, which is very close to the national cover-
age (53,1%) in the elderly population reported by Italian
“Istituto Superiore Sanita” (ISS) [27, 28]. No studies have
looked so far at the effect of flu vaccination on COVID-19
incidence or severity among elderly individuals. These unex-
pected results support the hypothesis that resultant immu-
nity against prior influenza infection might, at least in part,
foster immunity against SARS-CoV-2, due to the similarity
in their structures and that flu vaccination might generate
sustained bystander immunity that overall enhances immu-
nity against SARS-CoV-2, thus inducing milder forms of
COVID-19 [29, 30]. However, although we found a reduced
odds of COVID-19 due to flu vaccination, our study was
not specifically designed to address this research question;
in fact, we did not account for timing of administration or
type of vaccine received, nor did we address other potential
factors that may have biased our results [31]. In fact, patients
or caregivers who get a vaccination usually pay more atten-
tion to their health status and may be more likely to have
been compliant with preventive measures. Not surprisingly,
the prognosis of COVID-19 among this sample of home-
dwelling patients was poor, as almost half of the affected
patients were hospitalized, while among those who did
not develop COVID-19 hospitalization was less than 2%,
in line with epidemiological data [32]. Moreover, overall
mortality rate was 33,7% among COVID-19 patients and
less than 2% among non-COVID-19 patients. These data
confirm recent reports in the Italian population which have
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shown that, in front of an overall fatality rate about 7%, the
case-fatality rate of elderly patients is very high (i.e. 24%
for decade 70-79 and 29% decade 80-89%) [33, 34]. Fur-
ther, our data strongly support the claim that patients with
dementing illnesses are even at higher risk of adverse events
due to COVID-19 [35] and that they require careful evalu-
ation and specific interventions early in the progression of
the COVID-19 symptoms. To accomplish such a preventive
intervention, national programs aimed to maintain a constant
monitoring of elderly with dementing illnesses and at higher
risk of developing COVID-19 diseases should be developed
through a standardized protocol by telemedicine.

First, only a minority of patients included in the study
were specifically tested for SARS-CoV-2 infection, whereas
the majority of those classified as having COVID-19 exhib-
ited symptoms considered COVID-19-like according to the
definition of the WHO. On the other hand, given the out-
break of COVID-19 in Lombardy during the time period
considered and that a late-seasonal flu was unlikely, the
likelihood of a correct diagnosis of COVID-19 in patients
included is high. Secondly, we cannot exclude that during
the severe and unexpected public health emergency, the most
severely affected patients were not even admitted to hospitals
and died at home undiagnosed.

Under this assumption, our results are underestimating
the impact of COVID-19, but this hypothesis should be
tested in future studies.

On the other hand, the major strengths of the study are the
few missing data and the novelty of clinical characteristics
analysed.

Conclusions

A high proportion of severe to critical cases of COVID-19
was observed in this large sample of home-dwelling elderly
patients with dementia. Several patients’ conditions includ-
ing diabetes, COPD, less severe dementing illness, and flu
vaccination were associated with the risk of COVID-19.
Close tele-monitoring and timely treatment of infection
should be carried out as standardized care for home-dwelling
elderly patients at high risk to prevent adverse events.
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