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Abstract

Coronavirus disease 2019 (COVID‐19) infection in elderly patients is more aggressive

and treatments have shown limited efficacy. Our objective is to describe the clinical

course and to analyze the prognostic factors associated with a higher risk of mortality of

a cohort of patients older than 80 years. In addition, we assess the efficacy of im-

munosuppressive treatments in this population. We analyzed the data from 163 pa-

tients older than 80 years admitted to our institution for COVID‐19, during March and

April 2020. A Lasso regression model and subsequent multivariate Cox regression were

performed to select variables predictive of death. We evaluated the efficacy of im-

munomodulatory therapy in three cohorts using adjusted survival analysis. The mortality

rate was 43%. The mean age was 85.2 years. The disease was considered severe in

76.1% of the cases. Lasso regression and multivariate Cox regression indicated that

factors correlated with hospital mortality were: age (hazard ratio [HR] 1.12, 95% con-

fidence interval [CI]: 1.03–1.22), alcohol consumption (HR 3.15, 95% CI: 1.27–7.84),

CRP > 10mg/dL (HR 2.67, 95% CI: 1.36–5.24), and oxygen support with Venturi Mask

(HR 6.37, 95% CI: 2.18–18.62) or reservoir (HR 7.87, 95% CI: 3.37–18.38). Previous

treatment with antiplatelets was the only protective factor (HR 0.47, 95% CI:

0.23–0.96). In the adjusted treatment efficacy analysis, we found benefit in the com-

bined use of tocilizumab (TCZ) and corticosteroids (CS) (HR 0.09, 95% CI: 0.01–0.74)

compared to standard treatment, with no benefit of CS alone (HR 0.95, 95% CI:

0.53–1.71). Hospitalized elderly patients suffer from a severe and often fatal form of
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COVID‐19 disease. In this regard, several parameters might identify high‐risk patients

upon admission. Combined use of TCZ and CS could improve survival.
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1 | INTRODUCTION

Coronavirus disease 2019 (COVID‐19), caused by severe acute re-

spiratory syndrome coronavirus‐2 (SARS‐CoV‐2), is a major cause of

acute respiratory syndrome and mortality.1 Initially data from China

showed a total case‐fatality rate of 2.3%, but in patients, over

80 years this rate may be as high as 14.8%.2 Spain has been one of

the most severely affected European countries reaching up to three

times the usual capacity of intensive care units (ICUs).3 Elderly pa-

tients and nursing homes were especially hit by the pandemic.

According to the Spanish National Surveillance Net, the 80‐years and

older population showed the highest hospitalization −44.7%‐ and

mortality −21.8%‐ rates.4

COVID‐19 in elderly patients is a matter of great importance for

its morbi‐mortality. Until now, several reports have tried to establish

risk factors for poor outcomes, but few studies have focused on the

elderly population5,6 Furthermore, these patients are under-

represented in clinical trials and the specific use of some treatments

should be confirmed in this group of patients. More evidence is

needed about SARS‐CoV‐2 infection in this group of patients.

In this study, we aim to: (a) describe clinical characteristics as well

as outcomes of patients over 80 years admitted for COVID‐19;

(b) identify prognostic factors for risk of death; and (c) assess the

efficacy of immunosuppressive treatments ‐ tocilizumab (TCZ) and

corticosteroids (CS) ‐ applied to this population.

2 | METHODS

2.1 | Study design

We design a single‐center, retrospective observational study that

included all patients older than 80 years, admitted into our institution

between March 1 and April 30, 2020, with a diagnosis of COVID‐19

and followed up until hospital discharge. Due to the difficulties to

provide adequate follow‐up in that pandemic scenario, patients

referred to other hospitals from our Emergency Department were

ultimately excluded. The Fuenlabrada University Hospital's local

Ethics Committee approved this study (APR 20/26).

2.2 | Procedures and study variables

Diagnosis of confirmed cases was performed by real‐time reverse

transcription‐polymerase chain reaction (PCR) from nasopharyngeal

swab samples (platform Roche Cobas Z 480). During the period of

greatest healthcare overload, there was no availability of PCR tests

for all patients. According to hospital protocols, patients with high

clinical suspicion (bilateral pneumonia, lymphopenia, and close con-

tact with positive cases) were defined and managed as probable

cases. Probable cases were included in statistical analysis.

The following variables were recorded from electronic medical

records.

• Baseline characteristics and comorbidities at the time of initial

contact: age, sex, former or current smoker, previous alcohol

consumption, hypertension, diabetes mellitus (DM), dyslipidemia,

obesity (defined as body mass index (BMI) > 3 kg/m2), chronic

kidney disease (CKD) (glomerular filtration rate <60ml/min), heart

disease (including arrhythmias, ischemic disease, heart failure, and

valvular disease), respiratory pathology (chronic obstructive pul-

monary disease, asthma, chronic respiratory insufficiency, and use

of previous mechanical noninvasive ventilation devices), venous

thromboembolic disease (VTE), cirrhosis, neurological conditions

(dementia and neurodegenerative disorders, previous stroke, or

epilepsy), anemia, history of malignancy (including hematological

and solid cancer), autoimmune disease, and autonomy for activities

of daily living.

• Previous treatments: antiplatelets, anticoagulants, angiotensin‐

converting enzyme inhibitors (ACEIs), angiotensin receptors an-

tagonists type II (ARA‐II), nonsteroidal anti‐inflammatory drugs

(NSAIDs), inhaled corticosteroids, and immunosuppressive

therapies.

• Symptoms and clinical signs on admission: fever (temperature over

37.8°C), cough, dyspnea, chest pain, digestive symptoms, confu-

sion, blood pressure, heart rate, tachypnea, and mental status.

• Laboratory parameters: lactate dehydrogenase (LDH), C‐reactive

protein (CRP), procalcitonin, D‐dimer (DD), creatinine, glomerular

filtration rate (GFR), urea, sodium, aspartate aminotransferase

(AST), alanine aminotransferase (ALT), gamma‐glutamyl transpep-

tidase (GGT), albumin, white cell blood count, neutrophils, lym-

phocytes, hemoglobin, platelets. Severity of disease on admission:

Classified as mild, moderate, or severe according to recommenda-

tions from WHO guidelines. Critical cases were re‐classified into

the severe group.7 We recorded additional information about

oxygen supplementation on entry, and radiological findings on

entry.

• Treatments received during the course of the hospital stay: Anti-

biotics, chloroquine/hydroxychloroquine, ritonavir/lopinavir, inter-

feron beta 1b, CS, TCZ, and heparin (prophylactic or intermediate‐high
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doses). Due to its retrospective observational design, the dose of CS

administered was not predefined in advance. Our institutional proto-

col contemplated the possibility of CS use in case of rapidly pro-

gressive respiratory failure or elevation of inflammatory parameters

(such as CRP>10mg/dL), despite antiviral or antimalarial treatment.

Although the institutional protocol recommended doses of 20mg

dexamethasone for 5–10 days or 250/500mg methylprednisolone

pulses for 3–5 days, the final dose was individually decided by the

treating physician. Data were collected on daily and total doses

received, in mg equivalent to prednisone. The use of TCZ (in 2 doses

of 600mg on consecutive days) was restricted during part of the study

due to stock‐outs. When available, it was used with the same criteria

as CS, generally in the absence of response to them.

• Length of stay, complications during hospitalization (bacterial in-

fection, kidney and liver worsening, heart failure, thrombosis,

bleeding, confusional syndrome, and blood transfusion), and final

outcomes (survival or death).

2.3 | Outcomes

The main outcome was mortality for both analyses: prognostic risk

factors and efficacy of treatments. Patients were followed up until

discharge or death.

2.4 | Statistical analysis

The descriptive variables were analyzed using means and standard

deviations (Student's t‐test) as well as counts and percentage

(χ2 tests) where appropriate. Given the multitude of baseline vari-

ables, we report univariate Cox regression results and chose the least

absolute shrinkage and selection operator (Lasso) binary logistic re-

gression model to select and report variables jointly predictive of

death. The selected variables were entered into a multivariate Cox

regression analysis. To facilitate model interpretation, we trans-

formed the laboratory data continuous variable into bivariate. Cut‐off

levels were determined according to previous reports8 or reference

values from our laboratory.

In a subsequent step, we evaluated the efficacy of the

treatments by creating three patient cohorts: (1) patients without

immunomodulatory therapy, (2) patients who received only CS,

and (3) patients who received CS and TCZ, and compared them

using crude Kaplan–Meier survival curves and adjusted survival

analysis for age, sex, the presence of hypertension, diabetes

mellitus, previous heart disease, severity of disease, and initial

supplemental oxygen requirements on admission. This analysis

was not time updated but uses the time from hospitalizations to

death or discharge, regardless of when the treatment was

administered.

Statistical analysis was performed with R 4.0.1 and the level of

statistical significance considered in all univariate analyses and the

Kaplan–Meier survival curves was p = 0.05.

3 | RESULTS

During the first wave of the COVID‐19 pandemic, a total of 1700

patients were admitted to our center. Of them, 163 (9.5%) were over

80 years old and were included in the study.

Baseline characteristics, comorbidities, and previous treatments

are presented in Table 1, comparing survivors (93 cases) and de-

ceased (70 cases, 43% of total). Seventy‐five (46%) of patients were

female. The median age was 85.2 years. None of these patients were

admitted to the ICU.

The most frequent comorbidity was hypertension in 82.2% of cases,

followed by heart disease 50.9%, CKD 44.1%, neurological conditions

38%, former and current smoker 36.9%‐, DM 35.6%, obesity 35.4%, and

respiratory diseases 30.7%. CKD was more frequent among patients that

died (56.2% vs. 35.2%, p= 0.02) while the rest of the variables did not

show relevant differences. ACEIs and ARAII were frequently used among

patients (91 cases, 55.8%) without differences between both groups.

Regarding the remaining drugs, they had similar rates of use, except for

immunosuppressive agents, which were more frequently used among

patients who eventually died (18.8% vs. 6.5%, p=0.03).

3.1 | Symptoms, clinical signs, and laboratory
findings at admission

Data about symptoms, clinical signs, laboratory, and radiological

findings, and severity of disease upon admission are shown inTable 2.

Cough and dyspnea were the most frequent symptoms (69.4%

and 63.4%), while fever was present in 40.1% of all cases. Notably,

digestive symptoms were more frequent in the survival group (25.8%

vs. 10%). Tachypnea and tachycardia were more frequent in dead

patients (66.7% vs. 27.9% and 95 bpm vs. 86.5 bpm, respectively). In

addition, these patients presented more frequently altered mental

status (confusion in 24.2% vs. 11.1% and coma in 10.6% vs. 0%).

The mean values of analytical parameters are also shown in

Table 2. The dead group had higher levels of LDH (461.2 vs. 272.9 U/L),

CRP (14.35 vs. 8.81mg/dL), creatinine (1.49 vs. 1.2mg/dL), AST

(55.26 vs. 36.56U/L), GGT (95.05 vs. 54.65U/L), white blood cell

count (12.7 vs. 8.66× 109/L), neutrophils (10.17 vs. 6.38 × 109/L) with

decreased levels of GFR (46.78 vs. 58.85ml/min/1.73m2) and platelets

(181.94 vs. 211.39 × 103).

The first assessment of the severity of the disease was clearly

different between the groups. 90% of all patients who died had a severe

disease on admission (65.6% among survivors). Furthermore, important

differences were found in the need for oxygen support upon admission.

The group of survivors had more cases with no support (64.5 vs. 25.7%)

while a high number of dead patients required a reservoir oxygen mask

(37.1% vs. 3.2%). When considering the 29 cases that required a

reservoir in the emergency department, only 3 of 29 eventually sur-

vived. Regarding the radiological patterns, those patients who died

presented more often with bilateral pneumonia (72.9% vs. 52.7%), while

in the survivors' group unilateral pneumonia (30.1% vs. 18.6%) and no

pneumonia (17.2% vs. 8.6%) were more common.
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3.2 | Length of stay, treatments, and complications

In relation to the length of stay, treatments and complications

suffered during hospitalization are shown in Table 3. The time from

the onset of self‐reported symptoms to emergency department

admission was 5.73 days in general, slightly shorter among the pa-

tients who died (4.89 vs. 6.32 days).

Most of the patients received antibiotics (90.9% at least one

dose), chloroquine/hydroxychloroquine (95.8%), and lopinavir/rito-

navir (77.4%) following the established institutional protocol. Corti-

costeroids (expressed in equivalent doses to mg of prednisone) were

used in 52.4% of cases, with greater frequency in patients who died

(67.1% vs. 41.5%) at higher cumulative (553 vs. 475mg), and medium

daily doses (217 vs. 118mg). In addition, tocilizumab was used in 11

patients (in nine with simultaneous corticosteroid treatment) mainly

in the survivors' group. Heparin either in intermediate or therapeutic

doses was prescribed in 34.4% of patients.

Among the complications, acute kidney failure was the most pre-

valent, in 22% of the cases; followed by confusional syndrome in 14.6%.

Bacterial infections were documented in 8.5%, similarly among groups.

3.3 | Uni and multivariate analysis for risk factors

We first performed a univariate Cox regression analysis to identify

prognostic factors associated with death. In a first step, we included

55 variables relatives to comorbidities, previous treatments, symp-

toms on admission, laboratory data, and severity of the disease.

Results with correspondent hazard ratio (HR) and confidence inter-

vals (CI) are presented in Table 4. In the univariate analysis, the

TABLE 1 Differences in baseline characteristics between survivors and deceased groups

Overall Survivors Dead
Baseline characteristics (n = 163) (n = 93) (n = 70) p

Age (mean, year (sd)) 85.23 (4.11) 85.18 (4.19) 85.29 (4.03) 0.875

Sex (female, %) 75 (46.0%) 47 (50.5%) 28 (40.0) 0.239

Comorbidities, n (%)

Smoker 59 (36.9) 29 (31.5) 30 (44.1) 0.142

Alcohol consumption 11 (6.7) 3 (3.2) 8 (11.4) 0.08

Hypertension 134 (82.2) 78 (83.9) 56 (80.0) 0.665

Diabetes mellitus 58 (35.6) 32 (34.4) 26 (37.1) 0.845

Obesity 51 (35.4) 31 (37.3) 20 (32.8) 0.697

Chronic kidney disease 67 (44.1) 31 (35.2) 36 (56.2) 0.016

Heart disease 83 (50.9) 44 (47.3) 39 (55.7) 0.366

Respiratory disease 50 (30.7) 24 (25.8) 26 (37.1) 0.167

Previous thrombosis 20 (12.3) 11 (11.8) 9 (12.9) 1

Cirrhosis 2 (1.2) 1 (1.1) 1 (1.4) 1

Neurological disease 62 (38.0) 35 (37.6) 27 (38.6) 1

Anemia 44 (27.5) 27 (30.0) 17 (24.3) 0.532

Malignancy 47 (28.8) 24 (25.8) 23 (32.9) 0.419

Autoimmune disease 11 (6.7) 4 (4.3) 7 (10.0) 0.263

Dependency 61 (37.7) 31 (33.7) 30 (42.9) 0.304

Previous treatments, n (%)

Antiplatelets 51 (31.7) 34 (36.6) 17 (25.0) 0.166

Anticoagulants 53 (32.7) 27 (29.0) 26 (37.7) 0.322

ACEI‐ARAII 91 (55.8) 54 (58.1) 37 (52.9) 0.615

NSAID 5 (3.1) 2 (2.2) 3 (4.3) 0.743

Inhaled corticosteroids 19 (11.7) 12 (12.9) 7 (10.1) 0.77

Immunosupresive drugs 19 (11.8) 6 (6.5) 13 (18.8) 0.031

Note: p‐values represent the comparison between survivors and dead groups.

Abbreviations: ACEIs, angiotensin‐converting enzyme inhibitors; ARAII, angiotensin receptors antagonists type II; NSAIDs, nonsteroidal anti‐inflammatory drugs.
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TABLE 2 Differences in clinical signs, symptoms, and laboratory values on admission

Overall Survivors Dead
(n = 163) (n = 93) (n = 70) p

Symptoms on admission, n (%)

Fever 97 (59.5) 51 (54.3) 46 (66.7) 0.111

Cough 111 (69.4) 68 (73.1) 43 (64.2) 0.3

Dyspnea 102 (63.4) 53 (57.0) 49 (72.1) 0.073

Chest pain 7 (4.5) 5 (5.5) 2 (3.1) 0.759

Digestive symptoms 31 (19.0) 24 (25.8) 7 (10.0) 0.019

Confusion 25 (15.9) 9 (9.8) 16 (24.6) 0.023

Clinical signs on admission

Temperature (mean, °C [SD]) 36.63 (1.09) 36.56 (1.11) 36.75 (1.06) 0.306

Systolic BP (mean, mmHg [SD]) 130.62 (25.00) 131.45 (24.92) 129.49 (25.25) 0.628

Diastolic BP (mean, mmHg [SD]) 71.52 (13.18) 71.92 (12.71) 70.96 (13.86) 0.649

Heart rate (mean, bpm [SD]) 90.18 (20.88) 86.58 (14.00) 95.06 (26.97) 0.011

Tachypnea (n, %) 66 (44.3) 24 (27.9) 42 (66.7) <0.001

Mental status (n, %) <0.001

Normal 123 (78.8) 80 (88.9) 43 (65.2)

Altered 26 (16.7) 10 (11.1) 16 (24.2)

Coma 7 (4.5) 0 (0.0) 7 (10.6)

Laboratory findings

LDH (mean, U/L [SD]) 352.19 (420.20) 272.91 (120.99) 461.21 (619.11) 0.017

CRP (mean, mg/dL [SD]) 11.10 (9.17) 8.81 (8.26) 14.35 (9.47) <0.001

Procalcitonin (mean, ng/ml [SD]) 1.55 (8.29) 1.62 (10.80) 1.46 (3.72) 0.923

D‐Dimer (mean, mg/L [SD]) 4.55 (15.78) 5.02 (18.83) 3.90 (10.30) 0.685

Creatinine (mean, mg/dL [SD]) 1.32 (0.79) 1.20 (0.76) 1.49 (0.81) 0.022

GFR (mean, ml/min/1.73m2 [SD]) 53.53 (23.05) 58.85 (22.13) 46.78 (22.61) 0.003

Urea (mean, mg/dL [SD]) 70.14 (46.39) 62.59 (46.31) 79.63 (45.37) 0.105

Sodium (mean, mmol/L [SD]) 138.30 (7.01) 138.32 (6.35) 138.28 (7.95) 0.975

AST (mean, U/L ([SD]) 43.95 (34.08) 36.56 (27.86) 55.26 (39.68) 0.012

ALT (mean, U/L [SD]) 29.85 (34.12) 25.76 (24.58) 35.39 (43.51) 0.1

GGT (mean, U/L [SD]) 72.40 (94.92) 54.65 (71.68) 95.05 (114.88) 0.015

Albumin (g/dL, mean [SD]) 3.31 (0.45) 3.27 (0.42) 3.36 (0.48) 0.381

White cell blood count (mean, 109/9 L [SD]) 10.38 (18.96) 8.66 (4.66) 12.70 (28.50) 0.181

Neutrophils (mean, 109/L [SD]) 8.00 (17.25) 6.38 (3.88) 10.17 (26.00) 0.168

Lymphocytes (mean, 109/L [SD]) 1.30 (1.43) 1.32 (0.96) 1.29 (1.90) 0.92

Hemoglobin (mean, g/dL [SD]) 12.91 (2.18) 12.86 (2.10) 12.98 (2.29) 0.726

Platelets (mean, 109/L [SD]) 198.85 (95.22) 211.38 (100.95) 181.94 (84.71) 0.051

Severity of illness

Severity classification 0.001

Mild 11 (6.7) 8 (8.6) 3 (4.3)

Moderate 28 (17.2) 24 (25.8) 4 (5.7)

Severe 124 (76.1) 61 (65.6) 63 (90.0)
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TABLE 2 (Continued)

Overall Survivors Dead
(n = 163) (n = 93) (n = 70) p

Oxygen support at entry <0.001

No support 78 (47.9) 60 (64.5) 18 (25.7)

Nasal ducts 43 (26.4) 27 (29.0) 16 (22.9)

VentiMask 13 (8.0) 3 (3.2) 10 (14.3)

Reservoir 29 (17.8) 3 (3.2) 26 (37.1)

Radiology findings 0.03

No pneumonia 22 (13.5) 16 (17.2) 6 (8.6)

Unilateral pneumonia 41 (25.2) 28 (30.1) 13 (18.6)

Bilateral pneumonia 100 (61.3) 49 (52.7) 51 (72.9)

Note: p‐values represent a comparison between survivors and dead groups.

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BP, blood pressure; CRP, C‐reactive protein; GFR, glomerular filtration

rate; GGT, gamma‐glutamyl transpeptidase; LDH, lactate dehydrogenase; SD, standard deviation.

TABLE 3 Differences in time to admission, mean stay, treatments received, and complications

Variable Overall Survivors Dead
(n = 163) (n = 93) (n = 70) p

Time symptoms to admission (mean, days [SD]) 5.73 (5.95) 6.32 (6.46) 4.89 (5.07) 0.138

Mean stay (mean, days [SD]) 9.45 (7.12) 12.08 (7.56) 6.04 (4.69) <0.001

Treatments (n, %)

Antibiotics 149 (90.9) 87 (92.6) 62 (88.6) 0.382

Chloroquine 33 (20.2) 18 (19.4) 15 (21.4%) 0.744

Hydroxychloroquine 124 (75.6) 77 (81.9) 47 (67.1) 0.029

Lopinavir/ritonavir 127 (77.4) 72 (76.6) 55 (78.6) 0.765

Interferon 4 (2.4) 2 (2.1) 2 (2.9) 0.765

Corticosteroids 86 (52.4) 39 (41.5) 47 (67.1) 0.001

Total dose (mg PDN, [SD]) 508.91 (708.53) 475.78 (773.72) 553.4 (612.8) 0.489

Mean dose (mg PDN, [SD]) 172.96 (112.17) 118.31 (63.92) 217.36 (123.4) <0.001

Tocilizumab 11 (6.7) 10 (10.8) 1 (1.4) 0.025

Heparin 56 (34.4) 38 (40.9) 18 (25.7) 0.044

Complications

Bacterial infection 14 (8.5) 8 (8.5) 6 (8.6) 0.989

Kidney injury 36 (22) 16 (17) 20 (28.6) 0.077

Liver injury 5 (3) 1 (1.1) 4 (5.7) 0.087

Heart failure 20 (12.2) 8 (8.5) 12 (17.1) 0.095

Thrombosis 4 (2.4) 4 (4.3) 0 0.137

Bleeding 4 (2.4) 1 (1.1) 3 (4.3) 0.314

Confusional syndrome 24 (14.6) 12 (12.8) 12 (17.1) 0.433

Transfusion 7 (4.3) 6 (6.4) 1 (1.4) 0.240

Note: p‐values represent the comparison between survivors and dead groups.

Abbreviations: PDN, prednisone; SD, standard deviation.
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factors associated with poor outcomes were: alcohol consumption,

chronic kidney disease, previous immunosuppressive drugs, dyspnea,

confusion, tachypnea, altered mental status, increased LDH, CRP,

PCT, creatinine or AST, decreased GFR, lymphopenia, and the type of

oxygen support. Digestive symptoms were the only factor with a

protective role.

Due to an imbalanced proportion between baseline variables and

the number of patients, we then performed a Lasso shrinkage regression

for variable selection. After controlling for the most accurate model

(Figure 1), 19 variables were selected and entered into a multivariate

Cox regression analysis. NSAIDs were excluded for creating instability in

the model, due to a low frequency of use. The results of the multivariate

analysis are shown in Table 5. Finally the variables that remained as

independent prognostic factors for mortality were: age (HR 1.12, 95%

CI: 1.03–1.22), alcohol consumption (HR 3.15, 95% CI: 1.27–7.84),

CRP > 10mg/dL (HR 2.67, 95% CI: 1.36–5.24), and oxygen support with

Venturi Mask (HR 6.37, 95% CI: 2.18–18.62), or reservoir (HR 7.87, 95%

CI: 3.37–18.38). Previous treatment with antiplatelets was the only

beneficial factor for survival (HR 0.47, 95% CI: 0.23–0.96).

3.4 | Efficacy of treatments: Corticosteroids and
tocilizumab

We assessed the efficacy of treatments with survival analysis of three

groups: no immunosuppressive therapy (76 patients), CS alone

(76 patients), or in combination with TCZ (9 patients).

No statistically significant differences were noted between

groups regarding age, sex, and comorbidities. The proportions of

severity and oxygen support in the groups receiving CS alone or

combined withTCZ were higher than in the group of patients who did

not receive either of these drugs. No statistically significant differ-

ences were observed when comparing the groups treated with

immunomodulatory therapy. The analysis controlled for potential

baseline confounding effects such as age, sex, comorbidities, the

severity of disease, and the need for supportive oxygen at admission.

The final Kaplan‐Meier curve for the survival of each group is

presented in Figure 2. The adjusted estimates for treatment efficacy

were: (a) non immunomodulatory therapy (reference treatment

HR = 1), (b) patients receiving CS (HR 0.95, 95% CI: 0.53–1.71), and

(c) patients receiving CS and TCZ (HR 0.09, 95% CI: 0.01–0.74).

4 | DISCUSSION

In this study we present the characteristics and outcomes of 163 elderly

patients admitted to our institution during the first wave of the pan-

demic in Spain. Population over 80 years represent the largest group by

age (23.8% of the cases confirmed until the end of May 2020).4

Advanced age is a well‐known independent factor for mortality and the

overall mortality rate in this group ranges between 15%–35%.2

F IGURE 1 The selection of the variables by Lasso regression was
controlled by lambda to select the most accurate model

TABLE 5 Multivariate Cox regression for prognostic factors
associated with death

Multivariate Cox analysis
Prognostic factors HR 95% CI p‐value

Age 1.12 1.03–1.22 0.012

Alcohol consumption 3.15 1.27–7.84 0.013

Antiplatelets 0.47 0.23–0.96 0.037

CRP > 10mg/dL 2.67 1.36–5.24 0.004

Platelets < 150×10^3/L 2.29 1.21–4.31 0.11

Oxygen support on admission:

No support 1

Nasal ducts 1.78 0.72–4.37 0.209

Venturi Mask 6.37 2.18–18.62 0.001

Reservoir 7.87 3.37–18.38 <0.001

Abbreviations: CI, confidence interval; CRP, C‐reactive protein;
HR, hazard ratio;.

F IGURE 2 Unadjusted Kaplan–Meier curve for survival of each
treatment group. CCS, corticosteroids; TOC, tocilizumab
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In our hospital, the mortality rate for those over 80 years of age

was 43%. During the greatest hospital overload, mild cases were

transferred to other hospitals, and severe/critical cases represented

76% of our series. The need for ICU was assessed on a case‐by‐case

basis, although none of the patients were considered for admission to

ICU, due to previous comorbidities and the decision algorithms to

rationalize resources in a context of high demand. These reasons may

explain higher mortality compared with other cohorts5,9

In the elderly population, COVID‐19 infection evolves rapidly to

death in many cases. Once hospitalized, the time to death in our

study was half of the time to recovery. Our analysis tries to clarify

which symptoms, vital signs, laboratory data, and radiological findings

on admission may be useful to better identify patients of high risk.

The multivariate model regression finally selected age, alcohol con-

sumption, elevated CRP, low platelets, and oxygen supplementation

as the most important factors related to the risk of death. Previous

treatment with antiplatelets was considered a protective factor. The

results of our model are strongly concordant with existing literature.

Elderly patients suffer from several of the comorbidities that

have been already associated with COVID‐19 risk mortality: cardio-

vascular disease, DM, hypertension, respiratory disease, cancer, CKD,

obesity, smoking, and alcoholism10–12 Dementia, which is a frequent

condition in elderly patients, has also been related to mortality in

specific studies in older people.5 In our cohort, these conditions were

highly represented and the univariate analysis showed a risk increase

in most of them. The subsequent Lasso‐Cox regression selected age

itself and alcohol consumption as relevant factors for poor outcomes.

A remarkable result was obtained with the beneficial role of previous

antiplatelets use. Larger cohorts have already associated antiplatelets

with better in‐hospital outcomes13,14 We may hypothesize that an-

tiplatelets reduce the COVID‐19 related thrombosis risk. But the

number of events, predominantly in the survivors' groups, is too small

to analyze properly this issue. Previous treatment with anticoagulants

did not have the same protective effect.

Regarding the prognostic role of laboratory markers, previous

reports have emphasized the value of lymphopenia, thrombocyto-

penia, elevated LDH, CRP or D‐dimer5,8,15 Our model finally selected

CRP and platelets count as the most important parameters which

may guide the therapeutic decision algorithms.

The most consistent risk factor in our study was the type of oxygen

supplementation on admission. Hypoxemia or dyspnea have already

been linked to poor outcomes by other authors5,16 The risk of death

with Venturi mask or reservoir increased by six or seven times, re-

spectively. WHO proposed a classification for COVID‐19 cases into

mild, moderate, severe, and critical. But considering the high proportion

of elderly patients with the last forms, oxygen demand on admission

may be a more accurate form to stratify the risk in this population.

Our study has some limitations in evaluating the efficacy of

treatments, mainly due to its retrospective observational design, dose

variability in therapies, and the small number of patients treated with

the combined treatment. At the time these patients were treated, no

treatment had shown an improvement in survival.17 Most received

antimalarials and lopinavir/ritonavir, which were later shown to be

ineffective and excluded for the analysis18,19 Remdesivir was not

available so no patient received it.

According to the postulated theories about a cytokine storm

causing the lung damage20,21 CS and an interleukine‐6 blocker (TCZ)

were prescribed in some cases. CS has subsequently been validated

in later studies as a mortality‐reducing treatment in clinical trials in

patients requiring oxygen therapy,22 while some controversies re-

main about TCZ.23–25 Some studies propose an extra benefit for TCZ

when using it in addition to CS, rather than separately.26

We found of special interest the role of immunosuppressive

treatments in this special population. Aging itself is a predisposing

condition to cytokine dysregulation and hyperinflammatory states,

which may explain the higher mortality rates in the elderly.27,28

Interleukine‐6 is considered a hallmark of inflammatory changes

related to aging.29 Despite a small number of patients treated with

the combination of TCZ and CS, the adjusted model showed statis-

tically significant benefit in terms of survival. The results should be

interpreted with caution due to a wide confidence interval.

The evolution of those who received only CS seems worse than

those who did not receive any treatment, but after the adjustment for

severity, the survival curves become similar. It should be noted that in

our institutional protocol, CS and TCZ were started under certain

severity criteria but TCZ availability was limited for some periods of

time. This fact justifies a more widespread use of corticosteroids.

Very high doses were often prescribed in a setting of lack of evidence

or availability of other treatments. Consequently, the proportion of

seriously ill patients was higher in the corticosteroids‐treated group.

Despite the adjustment of the model for severity, the bias caused

may have been sufficient to explain this result. We must also consider

a harmful influence of the dose used as the dose shown to be

beneficial in the studies is significantly lower than that received by

our patients.

In conclusion, in this study, we extensively describe the clinical

evolution of a cohort of elderly patients over 80 years of age

with COVID‐19 and highlight the most relevant prognostic factors.

Bearing in mind the high mortality rate and the concerns about ef-

fective therapeutic interventions, it is necessary to know the prog-

nostic tools that allow better adaptation of medical care. Combined

treatment with TCZ and CS may have a potential role in reducing

mortality even in the elderly population.
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