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Abstract
Background: The older population has been especially af-
fected by the severe acute respiratory syndrome coronavirus 
2 pandemic (COVID-19). Objective: The aim of the study was 
to explore the incidence, severity, mortality rate, clinical fea-
tures, and risk factors of symptoms of COVID-19 in home-
dwelling older people, and its association with type of resi-
dence, cognitive deterioration, and neurodegenerative dis-
eases. Methods: Data about symptoms of COVID-19 were 
collected through a telephone survey in the cohort of 913 
older volunteers of the Vallecas Project, aged 75–90 years, 
most of them (902) home-dwelling, in Madrid, Spain. The as-
sociation of demographic and anthropometric measures, 
genetic polymorphisms, comorbidities, life habits, type of 
residence, and frailty surrogates were explored as potential 

risk factors for the incidence, severity, and mortality of CO-
VID-19 in the older population. Findings: Sixty-two cases re-
ported symptoms compatible with COVID-19; 6 of them had 
died, 4 in their home and 2 in the nursing home. Moderate/
severe cases were significantly older and more frequently 
males. The APOE ε4 allele was associated with the presence 
of symptoms of COVID-19. Higher systolic blood pressure, 
more intense smoking habit, more alcohol intake, lower con-
sumption of coffee and tea, and cognitive impairment were 
associated with disease severity. Conclusions: The estimat-
ed incidence of symptomatic COVID-19 in this older cohort 
of Madrid was 6.8%, with an overall mortality rate of 0.7% 
(18.2% in those living in a nursing home) and a fatality rate 
of 9.9%. Our exploratory study indicates that life habits, oth-
er clinical conditions and, the ε4 variant of the APOE gene are 
associated with the presence and clinical severity of corona-
virus infection. © 2021 S. Karger AG, Basel

T.S. and M.A.F.-B. contributed equally to the work.
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Introduction

The severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) pandemic (COVID-19) has produced 
millions of infected symptomatic patients and hundreds 
of thousands of deaths around the world [1]. Most cases 
have been reported in the USA and several European 
countries. A large number of patients with COVID-19 
have been reported in Spain, mainly in the conurbations 
of Madrid and Barcelona. By April 27, 2020, when the 
data of this study were collected, 209,465 cases of CO-
VID-19 and 15,175 deaths had been registered [2]. Every-
where the older population has been the most severely 
affected [3], with a higher mortality rate [4].

The CIEN Foundation is working for almost a decade 
on the longitudinal assessment of a cohort of older people 
to identify early biomarkers and clinical profiles of cogni-
tive impairment [5]. This cohort of home-dwelling vol-
unteers, the Vallecas Project (VP), is representative of the 
older population of the city of Madrid and the partici-
pants have provided during several years of follow-up a 
substantial amount of demographic, clinical, physical, 
neurological, and biological data. We have now per-
formed a phone survey in this cohort to estimate the in-
cidence, severity, mortality, clinical features, and risk fac-
tors of symptomatic COVID-19 in the older population, 
as well as its relationships with cognitive state.

Methods

Settings and Subjects
The VP is a single-center, multidisciplinary, observational, lon-

gitudinal study of a cohort of 1,213 volunteers, aged 69–86 years 
and home-dwelling at baseline, recruited between 2011 and 2013 
in Madrid, Spain [5]. Volunteers had no previous relevant psychi-
atric, neurologic, or systemic disorders, and after signing informed 
consent, they undertook a yearly systematic assessment including 
sociodemographic data, medical history, lifestyle habits, neurolog-
ical and neuropsychological exams, blood collection, and brain 
MRI scans. During the follow-up of the VP, 200 volunteers have 
been lost because of death (75) or dropout (125), and regular con-
tact by phone or by periodic assessments is maintained with 1,013 
participants who have been approached for this survey. The attri-
tion rate (16.5%) is associated with age (active 81.9 ± 3.9 vs. lost 
83.6 ± 4.5 years), gender (active females 65.1% vs. lost 55.3%), and 
education (less than primary school: active 19.8% vs. loss 25.0%). 
The VP was approved by the Ethics Committee of the Carlos III 
Institute of Health.

Survey
All the available participants were contacted by phone call be-

tween April 22 and April 28, 2020, 15 days after the peak period of 
COVID-19 incidence in Spain, and asked about their potential 

symptoms of COVID-19. The staff of the CIEN Foundation per-
formed this survey after a prior training on a standard simple ques-
tionnaire. At least 3 phone calls were performed before consider-
ing a case as nonresponder. The answers were obtained from the 
volunteers themselves or a proxy informant and were immediate-
ly collected using an electronic form.

Variables
The following data were ascertained in the survey to explore the 

incidence, clinical features, and severity of COVID-19: current res-
idence (living at home or in a nursing home), presence of a clinical 
syndrome consistent with SARS-CoV-2 infection within the last 3 
months, general and neurologic symptoms of COVID-19, hospi-
talization, oxygen therapy, mechanical ventilation, admission to 
intensive care unit, disease duration, and current clinical status. 
Cases with symptoms of COVID-19 were classified according to 
their clinical severity as mild (patients were cared for at home) or 
moderate/severe (patients admitted to hospital or died). Since our 
search was mainly focused on the constitutional features associ-
ated with the infection, the following baseline data, recorded in 
every case several years before the disease outbreak [5], were se-
lected from the datasets of the VP to explore potential risk factors 
for the incidence and severity of COVID-19:

 −  demographics: age, sex, educational attainment (less than pri-
mary school, primary school, high school, and more than high 
school), and estimated yearly income (<20,000, 20,000–50,000, 
>50,000 EUR/year);

 −  anthropometric measures: abdominal circumference, weight, 
height, and BMI;

 −  genetic polymorphisms: APOE (rs429358 and rs7412) geno-
type;

 −  comorbidities: hypertension, diabetes, hypercholesterolemia, 
hypertriglyceridemia, ischemic heart disease, atrial fibrillation, 
cerebrovascular disease, lung diseases, obstructive sleep apnea, 
and major depression;

 −  life habits: history, age at onset and duration of smoking and 
alcohol intake, coffee and tea consumption, number of drugs, 
and intake of any statin, angiotensin-converting enzyme in-
hibitor, and anticoagulant or antiplatelet agent;

 −  frailty surrogates: up and go test [6], gait disturbances, present 
cognitive state (normal, mild cognitive impairment, and de-
mentia), and Functional Activities Questionnaire (FAQ) [7].

Statistical Analysis
The incidence, mortality, and clinical features of COVID-19 in 

this cohort were described as either frequencies or means and stan-
dard deviations for categorical and quantitative variables, respec-
tively. Logistic and Poisson regression models were used when ap-
propriate, depending on the nature of the dependent variable, to 
(a) compare the demographics, anthropometric measures, comor-
bidities, life habits, frailty surrogates, and APOE genotype between 
individuals with and without symptoms of COVID-19 to identify 
those variables associated with the disease; (b) compare the same 
data between the subsample of symptomatic volunteers with a 
clinical ascertainment of the diagnosis of COVID-19 and those 
without symptoms trying to reduce the noise of other eventual 
conditions; and (c) compare the individuals with mild and those 
with moderate/severe symptoms to identify variables associated 
with disease severity. Since the incidence and severity of symptoms 
of COVID-19 showed a trend to be associated with older age and 
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male sex, both variables were included in regression analyses as 
covariates. To assess the impact of the model upon data, we re-
ported odds ratios (OR) and their corresponding 95% confidence 
intervals (CI).

Since this is an exploratory study, correction for multiple com-
parisons was not performed. R (version 3.4.2) was used for statisti-
cal analyses; bilateral p values were reported.

Results

The survey was responded by 710 volunteers (70%) 
and 214 informants (21%), and valid responses were ob-
tained from 913 volunteers (response rate 90%); 84 par-
ticipants did not respond to 3 phone calls, 6 rejected the 
survey, and 11 were unable to give definite information 
about symptoms of COVID 19. The response rate was not 
related to the age, sex, or socioeconomic level (Fig. 1).

There were 590 women (64.6%) and 323 men (35.4%); 
their mean (SD) age was 81.9 (3.8) (range 75–94) years; 
and their education was as follows: 189, less than primary 
school (19.7%); 283, primary school (31%); 217, high 
school (23.8%); 232, more than high school (25.4%); and 
1, unknown. Eleven individuals are currently living in 
nursing homes.

Sixty-two volunteers (incidence 6.8%), 38 females (in-
cidence 6.4%) and 24 males (incidence 7.4%), reported 
symptoms compatible with COVID-19. Definite infor-
mation about diagnostic ascertainment by reverse tran-
scription PCR in the acute stage or serologic tests in late 
stages was obtained in 24 cases and in the symptomatic 
spouses of other 3 (43.6%); doubtful or negative serolog-
ic tests were reported by 4 cases, and no analytical data 
were available for the other cases. Of those 62 symptom-
atic cases, 38 (61.3%) had been ascertained by medical 

staff through clinical exams (i.e., tests for COVID-19, ra-
diological exams, and other analyses), 18 were admitted 
to hospital (29%), and 24 (38.7%) were monitored by tele-
phone at home by health-care staff. Oxygen therapy was 
administered to 17 (27.4%) during 17.6 (SD 3.3) days, but 
only 1 was admitted to the intensive care unit (1.6%) and 
none received mechanical ventilation. The reported 
symptoms had a mean duration of 15.6 (13.1) days and 
were still active in 11 cases. Six patients aged 81–90 years 
(3 men and 3 women) had died (fatality rate 9.9% and 
mortality rate 0.7%; for males, 12.5 and 0.9%; for females, 
8.1 and 0.5%, respectively); 2 of them were living in nurs-
ing homes (mortality rate at nursing home 18.2%, in 
home-dwelling individuals 0.4%, χ2; p = 0.043, OR, 13.5; 
95% CI, 1.49–122.8]).

Forty-two cases with symptoms of COVID-19 were 
classified as mild (67.7%) and 20 cases as moderate/severe 
(32.3%). Their demographic characteristics and reported 
symptoms are presented in Table 1. They had 5 (SD 3) 
symptoms of COVID-19 (range, 1–13). Moderate/severe 
cases were significantly older, more frequently males, and 
significantly more of them showed dyspnea, diarrhea, 
and confusion and required oxygen therapy.

The variables associated with the presence of symp-
toms of COVID-19 are shown in Table 2. Symptomatic 
cases were more frequent at nursing homes (OR, 8.31; 
95% CI, 2.37–29.23; p = 0.004), carried more frequently 
the APOE ε4 allele (OR, 2.40; 95% CI, 1.37–4.21, p = 
0.002) and had also a tendency to have more obstructive 
sleep apnea. No differences were found in other anthro-
pometric and frailty measures, comorbidities, or cogni-
tive state. The same analyses were performed with the 
subsample of 38 patients who were diagnosed with CO-
VID-19 by medical staff and similar results were found 
for APOE ε4 (OR, 2.417; 95% CI, 1.186–4.925; p = 0.012); 
in addition, the blood pressure recorded in positive cases 
years ago (147.2 SD [22.1] mm Hg) was higher than in 
controls (143.5 SD [20.8] mm Hg; OR, 1.07, 95% CI, 1.02–
1.13; p = 0.01).

The disease severity was significantly associated with 
higher systolic blood pressure, more intense smoking 
habit, more alcohol intake, and lower consumption of 
coffee and tea (Table 3). Living in a nurse home and vas-
cular risk factors (especially hypercholesterolemia, diabe-
tes, and smoking) were more frequent but not significant-
ly in cases with moderate/severe disease. Finally, patients 
with mild cognitive impairment or dementia were more 
prone to suffer moderate/severe symptoms of COVID-19 
(Fisher’s exact test = 0.043, OR, 3.88; 95% CI, 1.04–14.73). 
Further analysis by sex revealed that this finding was spe-

Vallecas project cohort
(n = 1,213)

Individuals in the survey
(n = 1,013)

Included
(n = 913, 90%)

Drop-outs (n = 200)
• Loss of contact (n = 125)
• Deceased (n = 75)

Not included (n = 100)
• Not contacted (n = 83)
• Refusal (n = 6)
• No definite information

(n = 11)

Fig. 1. Individuals in the survey.
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cifically associated with female sex (Fisher’s exact test = 
0.053, OR, 7.74; 95% CI, 0.97–76.81) (Fig. 2). No differ-
ences were found in other anthropometric and frailty 
measures or drug intake.

Discussion

Although older people are more severely affected by 
the pandemic infection with SARS-CoV-2 [1], there are 
few studies describing the clinical features of COVID-19 
in this subpopulation [3, 8] or the risk factors for its inci-
dence and severity [9]. We have explored the incidence, 
severity, mortality, and risk factors by means of a phone 
survey in a cohort of older volunteers aged 75–94 years, 
whose demographic, clinical, and genetic features were 
available.

The incidence of symptoms diagnosed as, or sugges-
tive of, COVID-19 in this Spanish cohort during the out-
break of the pandemic was 6.7%, close to the figures of 
incidence [10] or seroprevalence [11–13] reported by 
other international and Spanish epidemiological surveys. 
Interestingly, the incidence in this cohort of older people 
is similar to that of the overall population.

The case fatality rate in our older cohort (9.9%) is high-
er than that reported in Korea (3.1–3.7%) [4], but much 
lower than the figures reported for the whole population 
older than 70 years in Spain (13.5–20.5%) [2], which are 
calculated only on the cases verified by PCR test, and also 
include cases from the nursing homes, where both sever-
ity and mortality have been especially high. The higher 
risk, severity, and mortality of COVID-19 at nursing 
homes [14] is also confirmed in our survey, where mortal-
ity rate (18.2%) is extremely much higher than that in 

Table 1. Clinical features of symptomatic COVID-19 patients

Mild (n = 42) 
mean (SD) [range]

Moderate/severe (n = 20) 
mean (SD) [range]

OR [95% CI] p value*

Age, years 80.5 (3.2) [75–88] 82.9 (4.2) [76–90] 11.00 [1.70–71.10] 0.014
Duration of symptoms, days 14.3 (12.6) [3–70] 18.2 (14.2) [4–50] 1.27 [1.10–1.46] <0.001
Number of symptoms 4.7 (3.2) [1–12] 5.5 (3.5) [1–13] 1.10 [0.86–1.39] 0.442

N (%) N (%) OR [95% CI] p value**

Gender (males) 12 (28.6) 12 (60) 3.75 [1.22–11.46] 0.020
Residence

Home-dwelling 40 (69) 18 (31) 2.22 [0.29–17.45] 0.588
Nursing home 2 (50) 2 (50)

General symptoms
Fever 29 (69) 16 (80) 1.79 [0.50–6.42] 0.370
Tiredness 23 (54.8) 13 (65) 1.53 [0.51–4.62] 0.446
Cough 22 (52.4) 13 (65) 1.69 [0.56–5.07] 0.351
Throat soreness 15 (35.7) 8 (40) 1.20 [0.40–3.59] 0.744
Headache 18 (42.9) 4 (20) 0.33 [0.09–1.17] 0.086
Dyspnea 11 (26.2) 14 (70) 6.58 [2.03–21.36] 0.002
Myalgia 17 (40.5) 5 (25) 0.49 [0.15–1.60] 0.238
Appetite loss 17 (40.5) 9 (45) 1.20 [0.41–3.53] 0.736
Nausea 10 (23.8) 5 (25) 1.07 [0.31–3.67] 0.919
Diarrhea 11 (26.2) 10 (50) 2.82 [0.93–8.59] 0.068
Skin lesions 3 (7.1) 1 (5) 0.68 [0.07–7.02] 0.749

Neurologic symptoms
Loss of taste or smell 19 (45.2) 4 (20) 0.30 [0.09–1.06] 0.062
Weakness 1 (2.4) 1 (5) 2.16 [0.13–36.37] 0.594
Confusion 0 (0) 3 (15) – 0.995
Memory loss 2 (4.8) 3 (15) 3.53 [0.54–23.06] 0.188

Oxygen therapy 2 (4.9) 15 (75) 60.0 [10.49–343.14] <0.0001

OR, odds ratio; CI, confidence interval. * Linear regression model with Poisson distribution (mild as reference category). ** Logistic 
regression (mild as reference category).
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home-dwelling individuals (0.7%). The incidence, mor-
tality, and case fatality rates are slightly higher for males, 
as reported for Spanish [2] and other populations [4, 15].

Although the epidemiological parameters observed in 
our cohort are rather consistent with those of other sourc-
es, they may be affected by the fact that the diagnosis was 
ascertained by medical staff only in 61.3% of positive cas-
es. Notwithstanding the overall figures of incidence are 
close to those recently reported by the National Health 
Authority on the seroprevalence [16] and the diagnostic 
error can be expected mainly in mild cases.

The frequency of general [1, 17] and neurologic symp-
toms [18] is similar in our patients to those described in 
many previous reports. Cases classified as moderate/se-
vere were more frequently males and older, as described 
in other series [2, 4, 9, 15, 19], and we controlled for these 
variables in the search for other associations.

A relevant finding is the association of APOE ε4 allele 
with the presence of symptoms of COVID-19 both in the 
sample of symptomatic patients and in those with medi-

cal assessment and diagnosis. These data agree with re-
cent findings on a large study in the UK Biobank Com-
munity Cohort, where the APOE ε4 allele increases the 
risk of being hospitalized with COVID-19 [20].

This association suggests that APOE may be involved 
in the pathophysiology of the disease. The 3 major poly-
morphic alleles (ε2, ε3, and ε4) of this human gene encode 
3 ApoE protein isoforms (E2, E3, and E4) [21] with mark-
edly different effects on lipid metabolism [22]. Addition-
ally, the APOE ε4 allele is the main genetic risk factor for 
sporadic Alzheimer’s disease [23, 24], is associated with 
vascular disease [25], and is also related to the innate im-
mune system [26] and to some infectious diseases [27–
30]. The role of APOE in viral infections seems to be due 
to its binding to heparan sulfate proteoglycans (HSPG), 
functioning either as a Trojan horse (HCV) or competing 
for the binding to the HSPG with the viral particles (HSV 
and HIV). APOE is expressed in lung cells modulating 
normal lung health and the pathogenesis of respiratory 
diseases, including asthma, acute lung injury, cancer, em-

Table 2. Variables associated with symptoms of COVID-19

Variable No symptoms 
(n = 851) mean (SD)

Symptoms of COVID-19 
(n = 62) mean (SD)

OR [95%CI] p value*

Age 81.9 (3.84) 81.2 (3.7) 0.51 [0.19–1.36] 0.178

N (%) N (%) p value**

Sex (male) 299 (35.1) 24 (38.7) 1.17 [0.69–1.98] 0.570
Education

<Primary school 165 (19.5) 13 (21) 0.98 [0.79–1.20] 0.828
Primary school 259 (0.7) 21 (33.9)
High school 206 (24.4) 11 (17.7)

>High school 215 (25.4) 17 (27.4)
Residence

Home-dwelling 844 (93.6) 7 (63.6) 8.31 [2.37–29.23] 0.004
Nursing home 59 (6.4) 4 (36.4)

Hypertension (yes) 441 (52.1) 31 (50) 0.92 [0.55–1.54] 0.753
Hypercholesterolemia (yes) 417 (49.5) 26 (41.9) 0.86 [0.61–1.22] 0.537
Diabetes (yes) 105 (12.6) 10 (16.1) 1.34 [0.66–2.72] 0.419
Obstructive sleep apnea (yes) 77 (9.1) 10 (16.1) 1.96 [0.96–4.02] 0.065
Smoking (yes) 308 (36.4) 27 (43.5) 1.35 [0.80–2.27] 0.259
Alcohol (yes) 394 (46.5) 30 (48.4) 1.08 [0.64–1.81] 0.776
APOE ε4 allele (yes) 140 (16.6) 20 (32.3) 2.40 [1.37–4.21] 0.002
APOE4 alleles

None 705 (83.4) 42 (67.7) 1.85 [1.13–2.88] 0.010
Heterozygous 133 (15.7) 20 (32.3)
Homozygous 7 (0.8) 0

OR, odds ratio; CI, confidence interval. * Linear regression model with Poisson distribution (no symptoms as reference category). 
** Logistic regression (no symptoms as reference category).
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physema, pulmonary fibrosis, and pulmonary hyperten-
sion [31, 32]. Interestingly, although the SARS-CoV-2 en-
ters into the cell by the binding of the viral spike protein 
to the ACE2 cellular receptor, the initial attachment 
seems to be facilitated by the binding of this protein to the 
cell surface HSPGs [33]. Thus, according to our results 
and other similar findings [20], we postulate that ApoE4 
may increase the risk of adverse effects of SARS-CoV-2 
infection through impaired competition with the viral 
particles for the binding to HSPG, rendering the epithe-
lial pulmonary tissue more susceptible to the viral propa-
gation.

The disease severity was associated with other comor-
bidities, such as high blood pressure, and toxic life habits, 
such as heavy smoking or alcohol intake, as previously 
reported [34–36]. Interestingly, other habits such as cof-
fee and tea consumption were negatively associated. 
Whereas smoking and alcohol are deleterious agents for 
cardiovascular system and lung integrity that may facili-

tate or aggravate pulmonary infectious diseases, the ex-
planation for the benefit of coffee or tea consumption is 
unclear. Coffee consumption is associated with some pos-
itive effects on the respiratory system [37], but perhaps in 
this cohort is also a surrogate of social habits with impact 
on the risk of viral transmission. Mild cognitive impair-
ment and dementia, mainly due to neurodegenerative 
disease, were also found to be associated with the severity 
of COVID-19 in accordance with previous reports [15].

Our study has limitations. The most important is that 
the information has been gathered by phone call from the 
participants or informants without direct access to medi-
cal records; therefore, clinical data may be incomplete or 
include some errors, mainly in the mild cases who did not 
seek medical diagnosis and care. The diagnosis of SARS-
CoV-2 infection was confirmed with biological tests in 
one half of cases, because testing was restricted during 
this period to hospital in-patients and because several in-
formants were unaware of some of the procedures per-

Table 3. Variables related to the severity of symptoms

Variable Mild (n = 42)
N (%)

Moderate/severe 
(n = 20) N (%)

OR [95% CI] p value*

Education
<Primary school 11 (26.2) 2 (10) 0.84 [0.50–1.36] 0.486
Primary school 9 (21.4) 12 (60)
High school 7 (16.7) 4 (20)
>High school 15 (35.7) 2 (10)

Residence
Home-dwelling 40 (69) 18 (31) 2.22 [0.29–17.45] 0.588
Nursing home 2 (50) 2 (50)

Hypertension (yes) 19 (45.2) 12 (60) 1.72 [0.52–5.65] 0.371
Hypercholesterolemia (yes) 15 (38.1) 10 (50) 2.29 [0.65–7.91] 0.224
Diabetes (yes) 5 (11.9) 5 (25) 3.31 [0.67–16.33] 0.141
Obstructive sleep apnea (yes) 6 (14.3) 4 (20) 1.21 [0.23–6.41] 0.826
Smoking (yes) 14 (33.3) 13 (65) 2.97 [0.79–11.17] 0.106
Alcohol (yes) 18 (42.9) 12 (60) 1.52 [0.37–6.15] 0.561
APOE4 allele (yes) 14 (33.3) 6 (31.6) 0.73 [0.20–2.67] 0.632

Mean (SD) [N] Mean (SD) [N] OR [CI 95%] p value**

Systolic BP, mm Hg 142.8 (21.9) [42] 148.00 (20.38) [20] 1.07 [1.02–1.13] 0.005
Diastolic BP, mm Hg 77.2 (11) [42] 79.45 (13.05) [20] 1.04 [0.99–1.10] 0.091
Smoking severity*** 6,665 (6,237) [14] 11,070 (13,341) [13] 0.95 [0.91–0.99] 0.015
Alcohol intake, g/week 75.5 (53.8) [22] 93 (56.8) [11] 1.08 [0.99–1.18] 0.082
Coffee intake, cups/week 4.2 (4.7) [36] 2 (2.9) [17] 0.37 [0.24–0.55] <0.0001
Tea intake, cups/week 1.8 (3.1) [36] 0.6 (1.4) [17] 0.44 [0.20–0.86] 0.024

OR, odds ratio; CI, confidence interval; BP, blood pressure. * Logistic regression (mild as reference category); covariates: age and sex. 
** Linear regression with Poisson distribution (mild as reference category); covariates: age and sex. *** Estimated total number of 
consumed packs of cigarettes as packs/day × years of active smoking × 365 days.
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formed during their clinical workup. On the other hand, 
a few cases reported negative results in serologic tests; 
since the false-negative rate of these tests is sizable, clini-
cal and epidemiologic criteria have been maintained. A 
second limitation is that data about chronic comorbidi-
ties considered in our analyses were recorded in the past 
and may have increased in the last years in some individ-
uals; we have probably underestimated the association of 
present comorbidities and functional variables. In addi-
tion, the number of positive cases detected in our survey 

is small, and the statistical power of the study is low. For 
these limitations and because the exposure to the SARS-
CoV-2, the most important determinant of infection, 
cannot be estimated and is probably heterogeneous, we 
emphasize the exploratory nature of our findings, espe-
cially for mild cases, that must be confirmed in other co-
horts.

Notwithstanding, we can provide an estimate of the 
incidence, clinical features, and mortality rate of symp-
tomatic COVID-19 in the older population in the region 
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of Madrid. We also provide some evidence indicating that 
genetic polymorphisms such as APOE ε4 may facilitate 
the infection with this virus and its clinical severity.
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