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Abstract
OBJECTIVES: The objective is to assess the role of functional, 
clinical, and analytic parameters in predicting mortality in older 
patients hospitalized due to COVID-19. 
DESIGN: Cohort study with a mean follow-up of 12.8 days. 
SETTING: Public university hospital (Madrid, Spain).
PARTICIPANTS: 499 patients 80 and above consecutively admitted 
to a Spanish public university hospital between 4 March 2020 and 16 
May 2020.
MEASUREMENTS: Mortality was the main outcome. Data of 
sociodemographic variables (age, sex, living), comorbidities, 
polypharmacy, functional status, date of hospital admission and 
length of stay was recorded. Clinical symptoms, laboratory and X-ray 
findings were collected at time of admission. For multivariant analysis, 
logistic regressions were performed to identify risk factors for death. 
RESULTS: Mean age was 86.7±4.4 with 37% of death. Mortality was 
associated with male gender [odds ratio (OR) 1.50; 95% confidence 
interval (CI) 1.01-2.24], with a 5-points increase on Barthel Index 
[OR 1.01 (95%CI 1.00-1.02)], higher Charlson Index score [OR 
1.13 (95%CI 1.02-1.26)] and comorbidities [OR 1.28 (95%CI 1.06-
1.53)], hyperpolipharmacy [OR 2.00 (95%CI 1.04-3.82)], unilateral 
pneumonia [OR 1.83 (95%CI 1.01-3.30)], higher levels of C-reactive 
protein [OR 1.09 (95%CI 1.06-1.12)] and creatine [OR 1.48 (95%CI 
1.15-1.89)]. Higher oxygen levels were a protective factor [OR 0.92 
(95%CI 0.89-0.95)].
CONCLUSIONS: Functional status, being male, a higher burden 
of comorbidities, hyperpolipharmacy, unilateral pneumonia and 
some laboratory parameters predict in-hospital mortality in this older 
population. The knowledge of these mortality risk factors should be 
used to improve the survival of older hospitalized patients.

Key words: SARS-Cov-2, functional status, blood parameters, 
mortality, older people.

Introduction

The onset and appearance of SARS COV2 virus and its 
disease begins in China, Wuhan on December 2019 
(1).  According to the World Health Organization 

(WHO) epidemiological data until February 2021, reports 
more than 110 million confirmed cases and more than 2 million 
deaths, with the United States and Europe leading that list (2). 
There is strong and sufficient evidence to determine that older 

adults and specifically the ≥ 80-year-old group, are especially 
susceptible to SARS COV2 infection, causing a spectrum of 
more severe clinical manifestations (3, 4) leading to an elevated 
rate of mortality, being five times higher than the global 
average for those younger than 80 years old (5). Although the 
cases during the first wave in Spain (February 15th to May 
31st, 2020) in people ≥ 80 represents 23.4% (6), this population 
accounted for 64.7% of the total mortality (7).   

The symptoms of this disease include from mild or 
asymptomatic forms in a large part of the cases, to moderate 
or severe respiratory syndrome, where the inflammatory 
response plays an important role and, in many cases, triggers 
a cytochemical storm (8). Additionally, their vulnerability to 
adverse outcomes is increased due to  their higher burden of 
comorbidities, increasing with age and rising to approximately 
15% or higher (5). Moreover, some biomarkers have also been 
established as risk factors for mortality in older population 
infected by SARS-Cov-2 such as proinflamatory parameters 
(e.g IL-1, IL-6, or C-reactive protein) (4, 9, 10) lymphopenia 
or thrombopenia (11), or nutritional status assessed by levels 
of albumin (4, 12). All these factors, in addition to some others 
like it is the case of functional status (3, 13, 14) can help to 
explain the poor prognosis observed in older populations and 
the differences in the risk profile between older and adult 
populations.

However, very few studies have been focused on the 
segment of the older population with the poorest prognosis, 
that is the group older than 80, as previously mentioned. The 
aim of this study is to describe the mortality in the oldest-old 
people hospitalized due to SARS-Cov-2 and to assess the 
factors involved in the risk of death, including comorbidities, 
functional status, clinical, laboratory and X-ray findings. 

Methods

Study design and participants

We performed a cohort monocentric study at a public 861-
beds University Hospital in Madrid (Spain), including all 
patients aged 80 years-old and older consecutively admitted 
since 4 March 2020 to 16 May 2020 during the first wave of 
pandemic. In all of them, diagnosis of infection for SARS-
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CoV-2 was confirmed at admission through a positive result on 
polymerase chain reaction test of a nasopharyngeal sample. The 
initial sample size was 538. Participants with no information 
on Barthel Index, usual medication, and levels of C-reactive 
protein (CRP), nor renal function (creatine) were excluded. 
Thus, the final sample for  analysis was composed by 499 
subjects (Figure 1). There were no differences according to age, 
gender and comorbidities between those excluded and the final 
sample.

Study variables

Outcomes

Hospital mortality was the main outcome of this study. 
Patients were followed until hospital discharge or in-hospital 
death, whichever was first.

Predictors and adjusting variables

Sociodemographic variables: data on age, gender, and living 
(community-dwelling or nursing homes) were collected from 

clinical records. 
Functional status: The functional status was based on Barthel 

Index obtained from both clinical records or primary health care 
records. 

Comorbidities and usual medication: information on 
comorbidities before admission (hypertension, diabetes, chronic 
obstructive pulmonary disease, chronic heart failure, ischemic 
cardiopathy, dementia, chronic renal failure, cerebrovascular 
disease, cancer, and tuberculosis) was also obtained. Stemming 
from this information we calculated the Charlson index and 
the Cumulative Illness Rating Scale-Geriatric (CIRS-G). 
Polypharmacy was assessed according to the number of usual 
drug treatment. Patients were classified in 3 groups: without 
polypharmacy (<5 drugs), polypharmacy (5-9 drugs), and 
hyperpolipharmacy (≥10). 

Clinical manifestations: symptoms at admission (fever, 
cough, dyspnea, oxygen saturation, anorexia, myalgias or 
arthralgias, headache, digestive symptoms, dizziness, and 
ageusia/anosmia) were also collected. 

Laboratory and imaging findings: data on initial laboratory 
testing was defined as test results obtained within the first 
24 hours at the Emergency department (ED). The diagnosis 
of pneumonia on chest X-ray at admission on ED was also 

Table 1. Sociodemographic factors, functional status, chronic morbidities and hospital mortality in old patients hospitalized by 
COVID-19 [n=499] 
Characteristics Total Recovered (n=319; 63%) Death (n=187; 37%) P value
Age; mean (SD) 86.7 (4.4) 86.5 (4.2) 87.1 (4.7) 0.06
Male; n (%) 245 (49.1) 143 (45.4) 102 (55.4) 0.03
Length stay; mean (SD) 12.8 (10.6) 15.1 (10.2) 8.8 (10.2) 0.98
Living; n(%) 0.06
       Community-dwelling 421 (84.4) 273 (86.7) 148 (80.4)
       Nursing home 78 (15.6) 42 (13.3) 36 (19.6)
Barthel Index; mean (SD) 78.1 (27.5) 80.5 (25.7) 73.8 (29.9) 0.02
Hypertension; n (%) 406 (81.4) 252 (80.0) 154 (83.7) 0.31
Diabetes; n (%) 146 (29.3) 81 (25.7) 65 (36.3) 0.02
Chronic obstructive respiratory disease; n (%) 90 (18.0) 54 (17.1) 36 (19.6) 0.50
Tuberculosis; n (%) 21 (4.2) 13 (4.1) 8 (4.4) 0.91
Heart failure; n (%) 165 (33.1) 101 (32.1) 64 (34.8) 0.53
Ischemic cardiopathy; n (%) 82 (16.4) 45 (14.3) 37 (20.1) 0.09
Dementia; n (%) 124 (24.9) 67 (21.3) 57 (31.0) 0.02
Chronic renal failure; n (%) 100 (20.0) 58 (18.4) 42 (22.8) 0.24
Cerebrovascular disease; n (%) 57 (11.4) 28 (8.9) 29 (15.8) 0.02
Cancer; n (%) 102 (20.4) 62 (19.7) 40 (21.7) 0.58
CIRSG score; mean (SD) 11.3 (5.6) 10.9 (5.3) 11.9 (6.1) 0.04
Charlson score; mean (SD) 5.9 (1.9) 5.7 (1.6) 6.3 (2.3) <0.001
Polypharmacy; n (%) 0.03
        No  (<5) 136 (27.3) 98 (31.1) 38 (20.7)
        Yes (5-9) 200 (40.1) 124 (39.4) 76 (41.3)
         Hyperpolipharmacy (≥10)    163 (32.7) 93 (29.5) 70 (38.0)
SD: Standard Deviation; %: Percentage; *p-values for differences in means were obtained from ANOVA or Kruskall Wallis, as appropriate; while p-values for differences in proportions 
were obtained from chi squared tests
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assessed. 
Specific treatment for COVID-19: the use of treatment 

against COVID (azithromycin, hydroxychloroquine, lopinavir/
ritonavir, corticosteroids, interferon, and immune modulator) 
was additionally reported.

Statistical analysis

Quantitative variables were expressed as means and standard 
deviations and qualitative variables as percentages. Differences 
in the quantitative variables between those who died and those 
who did not were assessed using the ANOVA or Kruskall Wallis 
test; differences in percentages were assessed using the chi 
squared test.

To assess the association between hospital mortality and 
each studied variable, we used multivariate logistic regression 
(results presented as odds ratios and their confidence intervals). 
With this purpose, 5 models were fitted. Model 1 was adjusted 
for sex and age. Next, the potential mediation of function 
(Barthel index) was assessed by adding to model 1 (model 2). 
Then, the score on Cumulative Illness Rating Scale- Geriatrics 
(CIRS-G) was added to the previous model (model 3). Further, 
a fourth model was created adjusted additionally for the 
presence of polypharmacy. Finally, model 5 was defined as 
model 4 plus adjusted for C-reactive protein.

The level of significance was set at p value < 0.05 or less.   
Statistical analyses were performed with STATA (version 14.0; 
Stata Corp., College Station). 

Results

Differences between groups

Characteristics of study participants

Population characteristics are described in Table 1. 499 
participants with a mean age of 86.7 ± 4.4 (ranging from 80 to 
106 years old) with a mean length stay of 12.8 days (± 10.6) 

were included in this study. In those who survived, the mean 
length stay was 15.1(± 10.3) days versus 8.7 (± 10.1) in the 
deceased group (p=0.86).  

The hospital mortality in our study was 37%. Compared to 
the 319 survivors, the 187 non-survivors were predominantly 
men; with lower Barthel Index score; higher score in 
comorbidities indices (both CIRS-G and Charlson index); 
higher prevalence of diabetes, dementia, and cerebrovascular 
disease; and higher rates of hyperpolypharmacy, being all these 
differences statistically significant (table 1). 

Clinical Presentation, Laboratory and Imaging 
Findings

Table 2 summarizes the initial symptoms, laboratory and 
imaging findings, and treatment received. According to clinical 
presentation, differences between the 2 groups were statistically 
significant for fever (73.4% non-survivors vs 62.9% survivors; 
P=0.02), dyspnea (64.7 non-survivors vs 49.8% survivors; 
P=0.001) and mean oxygen saturation (88.7% ± 8.5 non-
survivors vs 93.3% ± 5.0; P=<0.001). 

Regarding to laboratory findings (Table 2) compared to 
those who survived, people who died during hospitalization 
had higher rates of hypo or hypernatremia and lymphopenia. 
Additionally, an increase on inflammatory biomarkers was 
observed in non-survivors in CRP, procalcitonin, ferritin, and 
d-dimer, all of them with p-value <0.001. Participants who died 
had also an increased glucose level and worse renal function. 

According to chest X-ray, a normal image was more frequent 
in those who survived.

Treatment

Different treatment options related to COVID-19 were 
administrated during hospitalization (Table 2). The most 
used treatment regimen were hydroxychloroquine (65.9%), 
corticosteroids (28.5%), lopinavir/ritonavir (26.1%), 
and azithromycin (25.5%). Interferon and other immune 
modulator were rarely used. Compared to survivors, non-
survivors received higher rates of azithromycin (22.2% vs 31%, 
respectively; p=0.03) and lower rates of hydroxychloroquine 
(71.4% vs 56.5%, respectively; p=0.001).

Risk assessment of death

Sociodemographic variables, functional status, 
comorbidities and polypharmacy

We assessed the risk factors associated to death through 
five models. Table 3 shows that, compared to female, being 
male was associated with a higher risk of hospital mortality 
due to covid-19, with an OR 1.50 (95%CI 1.01-2.24, p=0.05). 
Additionally, each 5-points increase on Barthel Index [OR 
1.01 (95%CI 1.00-1.02, p=0.03)], as well as a higher Charlson 
Index score [OR 1.13 (95%CI 1.02-1.26, p=0.03)] and a higher 
number of comorbidities [OR 1.28 (95%CI 1.06-1.53, p=0.01)] 

Figure 1. Flow chart of the participants included in the study



967

JNHA  - Volume 25, Number 8, 2021

Table 2. Symptoms, laboratory findings, imaging, treatment, and hospital mortality in old patients hospitalized by COVID-19 
[n=499] 

Total Recovered (n=319; 63%) Death (n=187; 37%) P value
Initial symptoms
Fever; n (%) 333 (66.7) 198 (62.9) 135 (73.4) 0.02
Cough; n (%) 283 (56.7) 174 (55.2) 109 (59.2) 0.38
Dyspnea; n (%) 276 (55.3) 157 (49.8) 119 (64.7) 0.001
Saturation (%); mean (SD) 91.6 (6.8) 93.3 (5.0) 88.7 (8.5) <0.001
Anorexia; n (%) 106 (21.2) 68 (21.6) 38 (20.7) 0.81
Myalgias/arthralgia; n (%) 72 (14.4) 52 (16.5) 20 (10.9) 0.08
Headache; n (%) 23 (4.6) 19 (6.0) 4 (2.2) 0.05
Digestive symptoms; n (%) 115 (23.1) 81 (25.7) 34 (18.5) 0.06
Dizziness; n (%) 34 (6.8) 19 (6.0) 15 (8.2) 0.36
Ageusia/anosmia; n (%) 13 (2.6) 10 (3.2) 3 (1.6) 0.30
Laboratory findings
Sodium; n (%) 0.004
      Normonatremia (135-145 mmol/L) 352 (70.5) 236 (74.9) 116 (63.0)
      Hyponatremia (<135 mmol/L) 125 (25.1) 71 (22.5) 54 (29.4)
      Hypernatremia (>145 mmol/L) 22 (4.4) 8 (2.5) 14 (7.6)
Lymphocytes (U/uL); mean (SD) 1,008.6 (1,739.9) 1,068.0 (2,061.2) 903.8 (931.4) <0.001
Platelets (U/uL); mean (SD) 192,803.7 (91,952.6) 201,243.6 (98,530.8) 178,262.5 (77,596.7) <0.001
C-reactive protein (mg/dL); mean (SD) 9.4 (8.0) 7.5 (6.5) 12.6 (9.3) <0.001
Procalcitonin (ng/mL); mean (SD) 0.9 (6.7) 0.4 (1.7) 1.9 (11.1) <0.001
Proteins (g/dL); mean (SD) 5.6 (1.5) 5.5 (1.7) 5.8 (1.3) 0.05
Albumin (g/dL); mean (SD) 3.0 (0.9) 2.9 (1.0) 3.1 (0.7) 0.03
Cholesterol (mg/dL); mean (SD) 128.6 (49.1) 129.8 (50.8) 126.0 (45.7) 0.40
Creatine (mg/dL); mean (SD) 1.26 (1.05) 1.1 (0.7) 1.5 (1.4) <0.001
Ferritin (ng/mL); mean (SD) 797.3 (2,230.2) 610.4 (847.4) 1,198.5 (3,699.9) <0.001
D-dimer (ng/mL); mean (SD) 3,406.5 (9,979.1) 2,399.6 (5,364.3) 5,470.7 (15,323.6) <0.001
Glucose (mg/dL); mean (SD) 132.2 (71.3) 128.7 (76.1) 138.0 (62.4) 0.002
Lung imaging 0.04
         No pneumonia; n (%) 90 (18.0) 66 (20.7) 25 (13.4)
         Unilateral pneumonia; n (%) 198 (39.7) 115 (36.1) 86 (46.0)
         Bilateral pneumonia; n (%) 211 (42.3) 138 (43.3) 76 (40.6)
Treatment
          Azithromycin; n (%) 127 (25.5) 70 (22.2) 57 (31.0) 0.03
          Hydroxychloroquine; n (%) 329 (65.9) 225 (71.4) 104 (56.5) 0.001
          Lopinavir/ ritonavir; n (%) 130 (26.1) 77 (24.4) 53 (28.8) 0.28
          Corticosteroids; n (%) 142 (28.5) 87 (27.6) 55 (30.0) 0.58
          Interferon; n (%) 27 (5.4) 7 (2.2) 20 (10.9) <0.001
          Immune modulator; n (%) 5 (1.0) 4 (1.3) 1 (0.5) 0.43
SD: Standard Deviation; %: Percentage. *p-values for differences in means were obtained from ANOVA or Kruskall Wallis, as appropriate; while p-values for differences in proportions 
were obtained from chi squared tests.
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were related to a higher likelihood of mortality. Participants 
diagnosed by cerebrovascular disease were at higher risk of 
dying, compared to those who did not [OR 2.08 (95%CI 1.12-
3.87, p=0.02)]. Hyperpolypharmacy, but not polypharmacy 
was also linked to a higher rate of hospital mortality [OR 2.00 
(95%CI 1.04-3.82, p=0.04)]. 

No association was observed between place of living and 
risk of mortality.

Clinical Presentation, Laboratory and Imaging 
Findings

Higher oxygen levels were protective factor of mortality [OR 
0.92 (95%CI 0.89-0.95, p<0.001)], compared to lower rates 
of oxygen. Moreover, compared to those with no pneumonia, 
only unilateral pneumonia showed an association with hospital 
mortality [OR 1.83 (95%CI 1.01-3.30, p=0.05)], whereas no 
relationship was observed with bilateral pneumonia. 

Regarding to laboratory parameters, individuals with higher 
levels of CRP [OR 1.09 (95%CI 1.06-1.12, p<0.001)] and 

creatine [OR 1.48 (95%CI 1.15-1.89, p=0.002)] were at higher 
risk of mortality, compared to those with lower values. Ferritin, 
procalcitonin, albumin, protein, cholesterol, and d-dimer levels  
were excluded from analysis due to missing values. 

No association was observed between any type of treatment 
and risk of mortality.

Discussion

Our study showed that being male, having a worse 
functional status, a greater burden due to comorbidities, 
hyperpolipharmacy, being diagnosed of unilateral pneumonia, 
and having high levels of creatine and CRP at admission are 
independent risk factors for hospital mortality for people older 
than 80 with COVID-19. Additionally, higher levels of blood 
oxygen have a protective role for mortality in these patients. 

In this analysis, male gender has been demonstrated to 
be a risk factor of mortality, being consistent with previous 
literature. A study published in 2020 reported that the 
angiotensin-converting enzyme 2 (ACE2) enzyme may be 

Table 3. Risk factors associated to in-hospital mortality in older people with covid-19 (n=499) 
Model 1 Model 2 Model 3 Model 4 Model 5

OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

Sociodemographic variables, functional status, comorbidities, and polypharmacy

Gender (male) 1.53 (1.06-2.2) 0.02 1.62 (1.11-2.35) 0.01 1.58 (1.08-2.30) 0.02 1.63 (1.12-2.38) 0.01 1.50 (1.01-2.24) 0.05

Living (nursing home) 1.54 (0.92-2.59) 0.10 1.21 (0.68-2.14) 0.52 1.23 (0.69-2.18) 0.49 1.21 (0.68-2.15) 0.52 1.31 (0.72-2.39) 0.38

Barthel Index 1.01 (1.00-1.02) 0.01 - - 1.01 (1.00-1.02) 0.03 1.01 (1.00-1.02) 0.02 1.01 (1.00-1.02) 0.03

Charlson Index 1.15 (1.04-1.27) 0.01 1.1 (1.03-1.26) 0.01 1.14 (1.02-1.26) 0.02 1.13 (1.02-1.26) 0.02 1.13 (1.02-1.26) 0.03

Comorbidities 1.22 (1.07-1.38) 0.002 1.19 (1.04-1.35) 0.01 1.26 (1.05-1.49) 0.01 1.24 (1.04-1.47) 0.02 1.28 (1.06-1.53) 0.01

Dementia 1.66 (1.09-2.53) 0.02 1.37 (0.85-2.22) 0.20 1.36 (0.84-2.20) 0.22 1.32 (0.81-2.14) 0.27 1.49 (0.89-2.49) 0.13

Cerebrovascular disease 1.93 (1.10-3.38) 0.02 1.77 (1.00-3.12) 0.05 1.70 (0.94-3.06) 0.08 1.73 (0.96-3.15) 0.07 2.08 (1.12-3.87) 0.02

Diabetes mellitus 1.54 (1.03-2.29) 0.03 1.59 (1.07-2.37) 0.02 1.55 (1.03-2.34) 0.04 1.50 (0.99-2.27) 0.05 1.30 (0.90-2.16) 0.13

 Polypharmacy

      <5 Ref. Ref. Ref. Ref. Ref.

      5-9 1.54 (0.96-2.48) 0.07 1.52 (0.94-2.45) 0.09 1.60 (0.96-2.67) 0.07 1.61 (0.95-2.66) 0.07 1.62 (0.94-2.78) 0.08

      ≥ 10 1.95 (1.19-3.18) 0.01 1.84 (1.12-3.02) 0.02 2.03 (1.10-3.74) 0.02 2.04 (1.11-3.75) 0.02 2.00 (1.04-3.82) 0.04

Symptoms 

      Fever 1.63 (1.09-2.43) 0.02 1.68 (1.12-2.52) 0.01 1.69 (1.13-2.54) 0.01 1.69 (1.12-2.55) 0.01 1.36 (0.89-2.10) 0.16

Dyspnea 1.86 (1.27-2.71) 0.001 1.78 (1.22-2.60) 0.003 1.77 (1.21-2.59) 0.003 1.76 (1.20-2.58) 0.004 1.46 (0.97-2.18) 0.07

Oxygen level 0.90 (0.87-0.93) <0.001 0.90 (0.86-0.93) <0.001 0.90 (0.87-0.93) <0.001 0.90 (0.87-0.93) <0.001 0.92 (0.89-0.95) <0.001

Radiology

No pneumonia Ref. Ref. Ref. Ref. Ref.

Unilateral pneumonia 1.86 (1.08-3.20) 0.03 2.01 (1.18-3.59) 0.01 2.21 (1.25-3.89) 0.01 2.28 (1.29-4.03) 0.01 1.83 (1.01-3.30) 0.05

Bilateral pneumonia 1.32 (0.77-2.29) 0.31 1.48 (0.85-2.59) 0.17 1.53 (0.87-2.68) 0.10 1.51 (0.86-2.65) 0.15 1.16 (0.65-2.09) 0.61

Laboratory parameters

Sodium (mmol/L)

     Normal values (135-145) Ref. Ref. Ref. Ref. Ref.

     Hyponatremia 1.58 (1.04-2.41) 0.03 1.61 (1.06-2.47) 0.03 1.61 (1.05-2.46) 0.03 1.56 (1.01-2.39) 0.04 1.36 (0.86-2.11) 0.19

     Hypernatremia 3.29 (1.33-8.18) 0.01 2.60 (1.01-6.65) 0.05 2.57 (1.00-6.58) 0.05 2.41 (0.93-6.25) 0.07 2.16 (0.81-5.79) 0.12

C-reactive protein (mg/dL) 1.09 (1.06-1.11) <0.001 1.09 (1.06-1.12) <0.001 1.09 (1.06-1.12) <0.001 1.09 (1.06-1.12) <0.001 - -

Creatine (mg/dL) 1.58 (1.25-2.00) <0.001 1.58 (1.25-1.99) <0.001 1.57 (1.24-1.99) <0.001 1.62 (1.27-2.05) <0.001 1.48 (1.15-1.89) 0.002

Lymphocytes (U/uL) 1.00 (0.99-1.00) 0.43 1.00 (0.99-1.00) 0.37 1.00 (0.99-1.00) 0.37 1.00 (0.99-1.00) 0.41 1.00 (0.99-1.00) 0.72

OR: Odds Ratio. CI: Confidence interval. Model 1: Adjusted for sex and age. Further adjusted for the corresponding independent variables [Model 2: As model 1 and additionally adjusted for Barthel Index; model 3: 
As model 2 and additionally adjusted for Cumulative Illness Rating Scale-Geriatrics (CIRS-G); model 4. As model 3 and additional adjusted for number of usual medications; model 5. As model 4 and additionally 
adjusted for C-reactive protein (mg/dL)].
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the host receptor for SARS-COV2, and this protein has a 
high expression in the lung tissues of men (15). Moreover, 
some previous studies have proposed a relation between 
that susceptibility and a X-linked inheritance, since both 
the androgen receptor gene and ACE2 genes are located at 
chromosome X (16, 17), playing an important role in the innate 
and adaptive immunity of female patients.

We confirm the role of functional status in predicting 
mortality in this very old population. According to previous 
studies (3, 18–20), functional status was a strong predictor 
of risk of death in very old people with COVID-19 disease, 
showing an increase of 1% in the risk of mortality by each 
5-points decrease. Compare to a previous Spanish study (3), 
although this percentage is lower than the one they observed (a 
mean increase of 10-15% in the risk of death for each decrease 
of 5 points in Barthel Index). This lower effect of function can 
be explained by the higher age of the population in our study, 
taking into account that as people get older, the burden of age 
among mortality is the highest (21).  

It is widely known the role of polypharmacy as a risk factor 
for adverse outcomes in older population (22–25), although 
this association is controversial in patients with COVID-19. 
In the study of Laosa et al (3), they did not find a role for 
polypharmacy (defined by taking ≥5)  in the full-adjusted 
model. However, similarly, in our study we only found an 
association with the risk of death when the number of usual 
drugs were 10 or higher, but not in those taking 5-10 drugs. 
These findings suggest that polypharmacy is a risk factor in 
these populations when it is remarkably high.  

Severe COVID-19 disease is defined as dyspnea or blood 
oxygen saturation of 93% or less, among other clinical and 
radiological characteristics (4). As we described before, fever, 
dyspnea and desaturation were the most common symptoms 
in our sample. The three of them were also associated 
with increased risk of death, acting only the oxygen level 
as an independent risk factor of death. In other studies, the 
prevalence of cardinal symptoms such as fever and dyspnea 
appear to be similar in older patients (19). Desaturation and 
tachypnea have particularly been identified as common risk 
factors for advanced respiratory support and mortality (26). In 
our study patients with unilateral pneumonia were at higher 
risk of mortality compared to those without pneumonia but, 
contrary to what was expected, having bilateral pneumonia 
did not increase the risk of death. This finding must be taken 
with caution, as we only included the first chest radiography 
performed at admission. It is not uncommon for patients with 
COVID-19 disease to worsen in the following days from 
admission, developing an inflammatory response with the 
subsequent progression of the baseline infiltrates. In addition 
to it, the extension of the pulmonary infiltrates was not taken 
into account. Thus, mild, or dubious infiltrates in both lung 
fields were also named as bilateral pneumonia, even though the 
severity of those infiltrates were low.

When analyzing some biochemical parameters, higher levels 
of C-reactive protein and creatine could be considered risk 
factors of mortality, as it has been demonstrated in previous 
studies (26, 27). These findings show up the association 
between an excessive systemic inflammatory response and a 

higher risk of poor outcomes, as well as the risk of mortality 
that lower estimated glomerular filtration rate involves. In 
fact, there is evidence in previous studies that chronic kidney 
disease contributes to death and it is associated with disease 
severity (28, 29). Hyponatremia and hypernatremia were also 
associated with a higher risk of death in almost all of our 
models. Dysnatremia has been related to a poor prognosis in 
hospitalized patients, specifically in those with community-
acquired pneumonia (30–32). Additionally, a retrospective 
study conducted on 4664 patients aged 17 and older with 
COVID-19 infection (HOPE-COVID-19 study) (33), also 
demonstrated that both hyponatremia and hypernatremia were 
independently associated to in-hospital mortality.

Our study has several strengths and limitations. Among 
the first ones, this present work is unique by focusing on the 
oldest-old patients with a large sample size (499 subjects) 
composed by consecutively admitted, thus limiting the potential 
for selection bias. In addition, we enrolled a heterogeneous 
group with many different features and clinical presentations, 
allowing us to identify a variety of risk factors for severe 
COVID-19 in this population.

On the other hand, one potential limitation of our study 
is related to the period of time in which it was performed. 
Between the months of March and May, 2020, the Spanish 
health care system was close to collapse and we cannot discard 
that other very old patients with severe disease were not sent 
to an emergency room/hospital, including those with mild 
symptoms fit enough to home isolation without medical care 
or those with very poor prognosis living in nursing homes to 
whom only palliative care could be offered. Thus, some results 
in our study may be biased. 

In conclusion, the current study showed that gender, 
functional status, and some clinical, laboratory, and radiology 
variables play an important role as an independent risk factors 
for hospital mortality in patients over 80 with COVID-19, 
providing useful information for an early identification of 
higher risk patients. The knowledge accumulated so far on how 
to treat hospitalized patients with COVID-19 should be used to 
improve survival of the most vulnerable individuals. 
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