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Introduction

The World Health Organization (WHO) declared a 
SARS-CoV-2 pandemic on March 11, 2020. Since then, 

the new coronavirus has spread worldwide, infecting 
more than 440 million people, and causing more than 
6 million deaths (data as of March 2022). The emer-
gence of this new disease, as well as its rapid spread 
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Conclusion. The risk model identified low risk of mortality and allowed us to safely discharge patients treated for 
COVID-19 in our tertiary-care hospital emergency department.

Keywords: COVID-19. Mortality. Risk factors. Emergency medicine. Survival analysis. Vaccination.

Validación del modelo de riesgo de mortalidad en una cohorte prospectiva 
de pacientes de la sexta ola epidémica de la Covid-19 en un servicio 
de urgencias hospitalario

Objetivo. Validación de un indicador de mortalidad derivado durante los primeros meses de la pandemia de la COVID-19 
en pacientes con COVID-19 atendidos durante la sexta ola epidémica en un servicio de urgencias hospitalario (SUH).

Método. Estudio observacional prospectivo no intervencionista. Se incluyeron pacientes > 18 años diagnosticados de 
casos confirmados de COVID-19 (1 diciembre 2021-28 febrero 2022). Se calculó el indicador para cada paciente: 
edad $ 50 años (2 puntos), índice de Barthel < 90 puntos (1 punto), alteración de consciencia (1 punto), índice de 
SaO2/FIO2 < 400 (1 punto), auscultación respiratoria patológica (1 punto), plaquetas < 100 x 109/L (1 punto), proteí-
na C reactiva $ 5 mg/dL (1 punto) y filtrado glomerular < 45 mL/min (1 punto). El rendimiento del indicador se valo-
ró con el análisis del área bajo la curva de la característica operativa del receptor (ABC-COR).

Resultados. De los 1.156 pacientes incluidos en el estudio, 790 (68%) habían recibido como mínimo una dosis de 
vacuna. La probabilidad de supervivencia a los 30 días de la serie fue del 96%. El indicador de riesgo se pudo calcular 
en 609 pacientes. Cuatrocientos diecisiete pacientes se clasificaron como de riesgo bajo, 182 de riesgo intermedio y 
10 de riesgo alto. La probabilidad de mortalidad a los 30 días fue de 1%, 13% y 50%, respectivamente. La sensibili-
dad, especificidad y valores predictivos positivo y negativo para un punto de corte menor o igual a 3 puntos fue 
88%, 72%, 19%, 99%, respectivamente. El ABC-COR para el indicador fue de 0,87.

Conclusión. Un valor del indicador de bajo riesgo permite dar de alta con seguridad a los pacientes con COVID-19 
que se atienden en un SUH de un centro de tercer nivel.
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and the exponential increase in severe cases that have 
had to be dealt with in several epidemic waves, has 
overloaded healthcare systems to unthinkable extremes 
and has strained healthcare systems globally even in 
highly developed countries.1-5 Despite the effectiveness 
of vaccines developed in record time, the uneven pro-
gress of vaccination across countries and the emer-
gence of new variants of the virus mean that COVID-19 
continues to pose a challenge to health services 
worldwide.6,7

The clinical spectrum of COVID-19 is very varied 
and, therefore, early risk stratification is one of the pri-
orities of the emergency physician.8-10 Since the begin-
ning of the pandemic, studies have been published de-
scribing variables associated with increased mortality 
and risk stratification models have been developed that 
were useful but had some limitations.11-15 In order to 
explore this aspect further, our working group de-
scribed a COVID-19 mortality model for the ED in the 
early phase of the pandemic.16 Although the referral 
cohort was retrospective, the fact that the variables in-
cluded were easily identifiable at the ED visit together 
with the results of the internal validity analysis allowed 
us to conclude that the model could be useful in risk 
stratifying patients with COVID-19 in the ED. 
Subsequently, a temporal validation was performed 
with the cohort of patients with confirmed COVID-19 
seen in the emergency department from December 1, 
2020, to February 28, 2021. This study, which demon-
strated the usefulness of the model for stratifying the 
mortality risk of patients seen in the emergency depart-
ment, made it possible to categorize the indicator into 
three categories: low risk (0-3 points), intermediate risk 
(4-6 points) and high risk (equal to or greater than 7 
points).17

The COVID-19 pandemic continues to progress and 
we have recently faced the sixth epidemic wave.18 
Some aspects have changed with respect to March 
2020. Most of the adult population in Spain has now 
received at least one dose of vaccine and there has 
been a change in the course of the disease with a de-
crease in severe cases. The health services face the chal-
lenge of adapting to this new situation. Therefore, the 
aim of the present study is to validate the mortality in-
dicator in the prospective cohort of patients with SARS-
CoV-2 infection seen during the sixth epidemic wave in 
a hospital emergency department (ED) of a tertiary care 
center.

Method

Scope of the study

The present study was conducted in the Emergency 
Department of Hospital Clínic de Barcelona, a tertiary 
level university hospital and reference center for adult 
care in the Barcelona Esquerra Integrated Health Area, 
which provides health care coverage to a population of 
523 725 people, according to 2020 data.19 During the 

study period, the hospital had 482 conventional hospi-
tal beds and 118 critical or semicritical beds. On aver-
age, 57 conventional and 23 critical or semi-critical 
beds were destined for COVID-19 care. In addition, the 
hospital also had 70 integrated care beds (home 
hospitalization).

Type of study, inclusion and exclusion criteria

Prospective non-interventional observational study. 
Patients $ 18 years who consulted the ED during a 
3-month period (December 1, 2021 to February 28, 
2022) and who were diagnosed with COVID-19 ac-
cording to WHO criteria were included.20

Patients presenting to the emergency department 
with clinical manifestations compatible with SARS-CoV-2 
infection were considered candidates for the study. All 
patients underwent a standardized microbiological test 
for diagnosis. Finally, patients who were diagnosed with 
COVID-19 were included in the study. Pregnant pa-
tients and patients in police custody were considered 
non-candidates for the study. The research team pro-
spectively followed up the included cases by means of 
the electronic medical record without intervening in 
their direct health care.

Independent variables, outcome variable 
and follow-up

The following independent variables were recorded: 
1) demographic: age and gender, socio-family and 
functional status according to the Barthel index; 
2) pathological history: cardiovascular risk factors and 
diseases, respiratory pathology, chronic kidney disease 
(glomerular filtration rate <30 ml/ min/1.73 m2), ve-
nous thromboembolic disease, chronic liver disease, 
rheumatologic disease, dementia, neoplasia (solid or 
hematologic) and immunosuppression, as well as the 
degree of comorbidity according to the abbreviated 
Charlson index,21 3) vaccination status against SARS-
CoV-2 (number of doses and type of vaccine); 4) symp-
toms at the time of consultation at the emergency de-
partment: fever, cough, odynophagia, dyspnea, chest 
pain, hemoptysis, syncope, pain/volume increase in 
lower extremities, gastrointestinal, neurological; 
5) physical examination in the ED: vital signs, SaFI in-
dex (O2 saturation index/inspiratory O2 fraction, SaO2/
FIO2), respiratory auscultation (normal or altered refer-
ring the latter to any noise over-added to the vesicular 
murmur or the absence or decrease of it), neurological 
examination (normal or altered level of consciousness); 
6) laboratory parameters: complete blood count, bio-
chemistry (creatinine and glomerular filtrate, liver tests, 
C-reactive protein, lactate dehydrogenase) and coagula-
tion tests; 7) radiological findings (normal or pathologi-
cal chest X-ray defined as presence of pulmonary infil-
trate, pneumothorax or any other alteration of the lung 
parenchyma and its adjacent structures); 8) microbio-
logical tests: polymerase chain reaction (PCR) or rapid 
antigen test (TRA) for SARS-CoV-2 detection; 9) treat-
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ment administered in the emergency department: anti-
virals, antimicrobials, interleukin inhibitors, heparin, cor-
ticosteroids; 10) type of oxygen therapy required; 
11) other supportive care; and 12) final destination.

The primary outcome variable was 30-day all-cause 
mortality.

Patients were followed up to complete 30 days from 
the emergency department visit.

Calculation of the mortality indicator

The mortality indicator was calculated on the basis 
of the risk model for ED previously described.16 This in-
dicator includes the following variables: age $ 50 years 
(2 points), Barthel index < 90 points (1 point), altered 
level of consciousness (1 point), SaFI < 400 (1 point), 
pathological respiratory auscultation (1 point), platelet 
count < 100 x 109/L (1 point), C-reactive protein $ 5 
mg/ dL (1 point) and glomerular filtration rate < 45 
mL/min (1 point). The sum of the score assigned to 
each of these variables was the value of the indicator as 
a continuous variable.

Retrospective sample size calculation

The post hoc estimation of the sample size required 
to detect a minimum area under the receiver operating 
characteristic curve (AUC-ROC) analysis of 80% with a 
probability of 0.8, an alpha risk of 0.05 and the ratio of 
deaths to survivors observed in the study showed that a 
minimum of 144 observations (8 deaths and 136 survi-
vors) would be required. The Medcalc program, version 
20 (www.medcalc.org) was used for the retrospective 
calculation of the sample size.

Statistical analysis

The statistical analysis was performed in two phases 
as described below.

Univariate analysis: mortality analysis of the cohort 
of patients in whom 30-day follow-up was completed; 
analysis of the clinical-epidemiological characteristics of 
patients who had received at least one dose of vaccine 
versus patients who had not received any dose of vac-
cine and analysis of the factors related to mortality in 
vaccinated patients in whom 30-day follow-up was 
completed. To perform the analysis between groups of 
patients, the Chi-square test was used to compare cate-
gorical variables and Student’s t test was used for con-
tinuous variables. Non-parametric tests were used for 
variables that did not meet the normality criteria.

Main analysis: the most relevant result of the study 
was the mortality observed at 30 days, its comparison 
with that expected from the application of the prog-
nostic model to this new cohort of patients and the 
calibration of the model. Continuous variables were 
presented as mean and standard deviation (SD) and 
categorical variables as percentages. Survival curves 
were plotted by the Kaplan and Meier method and 
compared with each other using the log-rank and chi-

square statistics for trend. The performance of the indi-
cator was assessed with the AUC-ROC analysis and its 
95% confidence interval (95% CI). The AUC-ROCs for 
the indicator and the three risk categories derived from 
the indicator were compared with each other. 
Sensitivity, specificity and predictive values were esti-
mated for various decision points, as well as positive 
and negative likelihood ratios.

The analysis of the results was performed with the 
statistical programs SPSS (version 21.0; SPSS, Inc., 
Chicago, USA) and Stata (version 14, StataCorp. LLC, 
College Station, Texas, USA). The comparison between 
the AUC-ROCs was performed using the roccomp mod-
ule integrated in Stata. The pmcalplot module run in 
Stata was used to calibrate the model.22 A p-value of 
less than .05 was considered statistically significant.

Ethical considerations

The study was accepted by the Clinical Research 
Ethics Committee of the Hospital Clínic de Barcelona 
(code number HCB/2022/0020) and complies with the 
Declaration of Helsinki on biomedical research. Patients 
gave their consent to include their data in an an-
onymized database.

Results

During the study period, 1156 patients diagnosed 
with a confirmed case of COVID-19 were included (fe-
male sex 53%, mean age 52 years, SD: 20). Fifty-eight 
percent were diagnosed by a positive RAT. Of the pa-
tients included, 790 (68%) had received at least one 
dose of any of the vaccines accepted by the National 
Health System. After the initial assessment, 804 patients 
(70%) were discharged from the emergency depart-
ment. Follow-up at 30 days was completed in 1091 pa-
tients of whom 53 (5%) died. Figure 1 shows the pa-
tient flow diagram of the study and Table 1 shows the 
univariate analysis of the factors related to 30-day 
mortality.

Table 2 shows the clinical-epidemiological character-
istics of the patients included in the study with known 
vaccination status: 790 received at least one dose of 
vaccine versus 251 who did not receive any dose. 
Although there were no differences in either sex or age, 
the unvaccinated patients had less comorbidity and a 
lower degree of dependence. On the other hand, the 
unvaccinated patients had a more severe disease with a 
higher frequency of respiratory involvement, required 
greater oxygen support and a higher percentage were 
admitted to the intensive care unit (ICU). Mortality at 
30 days could be established in a total of 757 patients 
who had received at least one dose of vaccine and in 
239 unvaccinated patients, which was 4% vs. 8%, re-
spectively (p = .06).

The univariate analysis of the factors related to 
mortality in the group of patients who had received at 
least one dose of vaccine is shown in Table 3. Age 
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equal to or greater than 50 years, Charlson index 
equal to or greater than 2 points, Barthel scale less 
than 90 points, altered level of consciousness, SaFI in-
dex (SaO2/FIO2) less than 400, pathological respiratory 
auscultation, lymphocyte count less than 1. 000/mm3, 
platelet count less than 100,000/mm3, C-reactive pro-
tein value equal to or greater than 5 mg/ dL, glomer-
ular filtration rate less than 45 mL/min, admission to 
the ICU, and the presence of respiratory or thrombo-
embolic complications were significantly associated 
with higher mortality.

The probability of survival at 30 days for the total 
series was 96% (96% of vaccinated patients vs. 94% of 
unvaccinated patients, P = .2). The mortality risk indica-
tor could be calculated in 609 patients. With respect to 
the indicator categories, 417 patients were classified as 
low risk with a score less than or equal to 3 points, 182 
intermediate risk patients with a score of 4 to 6 points 
and 10 high risk patients with a score equal to or great-
er than 7 points. All patients in whom the indicator 
could be calculated completed follow-up at least 30 
days after the ED visit, except for 6 patients in the low-
risk group who were lost to follow-up. The probability 
of death at 30 days in the established low, intermediate 
and high-risk groups was 1%, 13% and 50%, respec-
tively (Figure 2).

Table 4 summarizes the validity parameters of the 
indicator for a cut-off point greater than or equal to 3 
points. As can be seen, the negative predictive value 
(NPV) or, in other words, the estimated probability of 
survival for patients with a value of the indicator less 
than or equal to 3 points is 98.8% (95% CI: 97.1-
99.6). Figure 3 shows the curves of the ROC of the in-
dicator and of the risk categories derived from it, as 
well as the statistical comparison between the two. It is 
clear that the categorization of the indicator into three 
risk groups is accompanied by a significant decrease in 

the AUC. Figure 4 shows the calibration of the indicator 
in this new cohort and the comparison of the observed 
frequencies with those expected from applying the 
prognostic model evaluated. The observed mortality is 
lower than that estimated by the model the higher the 
value of the indicator. The table embedded in Figure 4 
confirms that the deviation between the observed and 
expected values is minimal for the low and intermedi-
ate risk groups while in the high-risk group the ob-
served mortality is substantially lower than expected 
(50% and 65%, respectively).

Discussion

Since the WHO declared the SARS-CoV-2 pandemic, 
it has progressed in the form of several epidemic waves 
and, despite efforts to contain infections in the form of 
restrictive measures and the development of national 
vaccination programs, the number of cases and mortali-
ty from the infection has been increasing exponentially. 
Our research group described an easy-to-use tool for 
deciding the most appropriate course of action for pa-
tients at times of increased ED care pressure. In the 
present work we confirm through a prospective cohort 
of mostly vaccinated patients that this tool is still useful 
today in deciding quickly and safely the discharge of 
patients with COVID-19 after initial ED care.

It is interesting to comment on some general as-
pects of the current series. Compared to previous stud-
ies by our group, the cohort we present has 68% of 
patients who had received at least one dose of vaccine. 
Compared to these, the unvaccinated patients had a 
higher percentage of respiratory complications, re-
quired more frequent admission to the ICU and, finally, 
presented higher mortality. This has been observed in 
the series of other groups coinciding with the vaccina-

Figure 1. Flow diagram of patients included in the study.
*6 low-risk patients were lost from control at 30 days.
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tion of the population, although in our case the differ-
ences were not statistically significant, probably due to 
the size of the cohort.23-25

According to our results, the model described is 
useful for identifying patients with a higher risk of poor 
outcome and thus deciding on the most appropriate 
health care resource in situations of health care over-
crowding, even when the percentage of vaccinated pa-
tients is high. As in previous studies, the method of in-
clusion of patients was consecutive, the setting was the 
ED of a tertiary level hospital and the variables neces-
sary to clearly describe the characteristics of the pa-
tients and the course of the disease were collected.

In addition, for clarity, the analysis excluded patients 
in whom the indicator could not be calculated because 
of some missing value, almost always analytical, and 
those in whom follow-up was not 30 days and there-
fore their status at that time was unknown. In addition, 
30-day mortality was used as the dependent variable 
because, although there are many factors that influence 
the late survival of patients with COVID-19, in the 
emergency department an indicator that identifies cases 
with a high risk of early mortality is of interest. On this 
occasion, the number of patients in whom the indicator 
could be calculated was lower because, after the initial 
assessment, the care team decided to discharge or ad-

Table 1. Univariate analysis of risk factors related to 30-day mortality in patients included in the study and followed up at 30 days
Number of 

patients with 
available data

N = 1091

Alive
N = 1038

n (%)

Dead
N = 53
n (%)

P

Women 1091 546 (53) 23 (43) .1
Age in years [mean (SD)] 1091 52 (19) 80 (13) .001

Younger than 50 years 502 (48) 2 (4)
Equal to or older than 50 years 536 (52) 51 (96)

Vaccination status 996 .06
No dose 221 (23) 18 (34)
At least one dose 722 (77) 35 (66)

Abbreviated Charlson Index 1091 .001
0-1 point 874 (84) 24 (45)
2-5 points 164 (16) 29 (55)

Barthel scale 1064 .001
Greater or equal 90 points 968 (95) 25 (54)
Less than 90 points 50 (5) 21 (46)

Alteration of the level of consciousness  1051 .001
No 999 (99) 41 (87)
Yes 5 (1) 6 (13)

SaO2/FiO2 994 .001
Equal to or greater than 400 875 (93) 27 (52)
Less than 400 67 (7) 25 (48)

Respiratory auscultation 1067 .001
Normal 718 (71) 13 (25)
Altered 296 (29) 40 (75)

Chest radiologic pattern 805 .001
Normal 497 (66) 12 (25)
Altered 261 (34) 35 (75)

Platelets  707 .001
Equal or greater than 100 000/mm3 622 (95) 39 (78)
Less than 100 000/mm3 35 (5) 11 (22)

C-reactive protein  684 .001
Less than 5 mg/dL 430 (68) 14 (28)
Equal or higher 5 mg/dL 204 (32) 36 (72)

Glomerular filtration rate 706 .001
Equal or greater than 45 mL/min 564 (86) 27 (54)
Less than 45 mL/min 92 (14) 23 (46)

Admission to ICU 830 .001
No 744 (95) 35 (70)
Yes 36 (5) 15 (30)

Complications during admission 832 .001
No 696 (89) 9 (18)
Respiratory progression/thromboembolic disease 47 (6) 23 (43)

Indicator risk categories  609 .001
Low risk 412 (72) 5 (12)
Intermediate risk 151(27) 31 (76)
High risk 5 (1) 5 (12)

SD: standard deviation; ICU: intensive care unit; SaO2/FiO2: ratio between peripheral oxygen saturation and inspired oxygen fraction.
Values in bold denote statistical significance (P < .05).



Fresco L, et al. Emergencias 2023;35:15-24

20

mit the patient directly based on his or her clinical con-
dition without waiting for the results of the comple-
mentary examinations.26

Compared to the 2021 cohort, the AUC-ROC of the 
indicator in the current cohort was slightly higher (0.86 
vs. 0.81).17 The sensitivity, specificity and NPV values for 
a 3-point cut-off point allow us to affirm that the indi-
cator is a safe tool for discharging patients after the ini-
tial ED evaluation. The positive predictive value (PPV) is 
low because the event (death # 30 days) is very 
infrequent.

Therefore, most of those scoring > 3 points do not 
die and are false positives. Sensitivity is not affected by 
the frequency of the event and therefore has a higher 
value. On this occasion the calibration curve of the in-
dicator falls below the diagonal (slope < 1). For exam-
ple, a risk estimated by the model of 0.4 corresponds 
to a real risk, observed in the current series, slightly 
above 0.3. These figures correspond to the 30-day 
probability of death. This means that the indicator 
tends to overestimate the risk observed in the current 
series or, in other words, that the indicator was con-

Table 2. Clinical-epidemiological characteristics of patients who had received at least one dose of vaccine (n = 790) versus 
unvaccinated (n = 251) included in the study

Number of 
patients with 
available data

N = 1041

Non-Vaccinated
N = 251

n (%)

Vaccinated*
N = 790

n (%)
P

Women 1041 132 (53) 419 (53) .5
Age in years [mean (SD)] 1041 52 (19) 54 (20) .2

Younger than 50 years 116 (46) 358 (45)
Equal to or older than 50 years 135 (54) 432 (55) .4

Abbreviated Charlson Index 1041 .001
0-1 point 232 (92) 626 (79)
2-5 points 19 (8) 164 (21)

Barthel scale 1007 .03
Greater or equal 90 points 238 (96) 701 (92)
Less than 90 points 10 (4) 58 (8)

Alteration of the level of consciousness  990 .5
No 239 (99) 740 (99)
Yes 2 (< 1) 9 (1)

SaO2/FiO2 970 .003
Equal to or greater than 400 201 (85) 676 (92)
Less than 400 34 (15) 59 (8)

Respiratory auscultation 1007 .03
Normal 154 (63) 532 (70)
Altered 91 (36) 230 (30)

Chest radiologic pattern 759 .001
Normal 101 (50) 371 (66)
Altered 99 (50) 188 (34)

Platelets  674 .2
Equal or greater than 100 000/mm3 159 (92) 472 (94)
Less than 100 000/mm3 14 (8) 29 (6)

C-reactive protein  652 .08
Less than 5 mg/dL 101 (59) 315 (65)
Equal or higher 5 mg/dL 70 (41) 166 (35)

Glomerular filtration rate 673 .003
Equal or greater than 45 mL/min 156 (90) 405 (81)
Less than 45 mL/min 17 (10) 95 (19)

Admission to ICU 837 .001
No 173 (89) 614 (96)
Yes 22 (11) 28 (4)

Complications during admission 839 .002
No 153 (78) 559 (87)
Respiratory progression/thromboembolic disease 28 (14) 42 (7)

Indicator risk categories  579 .4
Low risk 104 (67) 287 (68)
Intermediate risk 50 (32) 128 (30)
High risk 1 (1) 9 (2)

Vital status at 30 days 996 .06
Alive 221 (92) 722 (96)
Dead 18 (8) 35 (4)

*Vaccinated: patients who have received at least one dose of vaccine.
SD: standard deviation; SaO2/FiO2: ratio of peripheral oxygen saturation to inspired oxygen fraction; ICU: intensive care unit.
Values in bold denote statistical significance (P <.05).
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structed with more severe patients than the current 
ones. These patients with the same value of the indica-
tor were more likely to die before 30 days. This expla-
nation seems reasonable since the indicator was con-
structed with data from patients in the first phase of 
the pandemic in which the mortality of the published 
series, including ours, was 10%.16,27,28

As expected, the categorization of the indicator 
into three risk groups significantly reduced the AUC-
ROC, which went from 0.87 to 0.81. We believe that 
this is the price of the greater clinical utility of using 
three risk categories instead of a numerical indicator 
with 9 different values. From the beginning of the 
pandemic, the identification of risk factors for poor 
outcome has been a priority objective of interest for 

different research groups. The most developed indica-
tor is the ‘4C Mortality Score’ which is periodically re-
viewed and has external validity studies.29,30 However, 
it has not been validated for the emergency setting. 
The indicator we propose is composed of clinical and 
analytical variables obtained in the initial patient as-
sessment. In the ED setting, it is of interest to detect 
patients at risk of poor outcome and those who can 
be safely discharged with a lower risk of complica-
tions. According to our series, the low-risk group was 
the largest and had the lowest mortality. Four patients 
with a low-risk indicator died during admission due to 
complications related to previous comorbidity. Of the 
patients with an indicator value less than or equal to 3 
points who were discharged, none required subse-

Table 3. Univariate analysis of risk factors related to 30-day mortality in patients who had received at least one dose of vaccine
Number of 

patients with 
available data

N = 757

Alive
N = 722

n (%)

Dead
N = 35
n (%)

P

Women 757 380 (53) 16 (46) .3
Age in years [mean (SD)] 757 53 (20) 81 (13) .001

Younger than 50 years 333 (46) 2 (6)
Equal to or older than 50 years 389 (54) 33 (94)

Abbreviated Charlson Index 757 .001
0-1 point 590 (82) 8 (23)
2-5 points 132 (18) 27 (77)

Barthel scale 733 .001
Greater or equal 90 points 661 (94) 14 (47)
Less than 90 points 42 (6) 16 (53)

Alteration of the level of consciousness  728 .001
No 693 (99) 26 (84)
Yes 4 (1) 5 (16)

SaO2/FiO2 711 .001
Equal to or greater than 400 633 (94) 20 (59)
Less than 400 44 (6) 14 (41)

Respiratory auscultation 740 .001
Normal 502 (71) 11 (31)
Altered 203 (29) 24 (69)

Chest radiologic pattern 542 .001
Normal 344 (67) 10 (33)
Altered 168 (33) 20 (67 )

Platelets  491 .001
Equal or greater than 100 000/mm3 437 (95) 25 (78)
Less than 100 000/mm3 22 (5) 7 (22)

C-reactive protein  471 .001
Less than 5 mg/dL 297 (68) 10 (31)
Equal or higher 5 mg/dL 142 (32) 22 (69)

Glomerular filtration rate 490 .001
Equal or greater than 45 mL/min 381 (83) 16 (50)
Less than 45 mL/min 77 (17) 16 (50)

Admission to ICU 621 .001
No 569 (97) 24 (75)
Yes 20 (3) 8 (25)

Complications during admission 623 .001
Respiratory progression/thromboembolic disease 28 (5) 14 (42)

Indicator risk categories  417 .001
Low risk 275 (70) 5 (19)
Intermediate risk 111 (28) 17 (65)
High risk 5 (1) 4 (15)

Patients with follow-up at 30 days are included, n = 757.
SD: standard deviation; SaO2/FiO2: ratio of peripheral oxygen saturation to inspired oxygen fraction; ICU: intensive care unit.
Bolded values denote statistical significance (P < .05).
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quent admission. Associated comorbidity has always 
been considered a poor prognostic factor in COVID-19 
mortality studies. In our study it is also related to poor 
prognosis. In the current phase of the pandemic, with 
a decrease in severe cases mainly because a significant 
percentage of the population is vaccinated, the associ-
ated comorbidity must be considered in clinical deci-
sions. In other words, the value of the indicator indi-
cates the risk of mortality due to COVID-19. If the 
patient is vaccinated and has a low-risk indicator, it is 
safe to discharge him/her if he/she does not have co-
morbidities that could become complicated in a short 
period of time.

The present study has several limitations. The main 
limitation is that it is a cohort from a single hospital, so 
the results may not be extrapolated to other hospitals, 
although we believe that it could be useful in centers 
like ours. In other words, external validation of the indi-
cator would be desirable. On the other hand, although 
the series is prospective, some variables continue to 
present missing values. Most of them are analytical de-
terminations, which can be explained on the basis that 
the decision to request them was at the discretion of 
the professional responsible for the direct care of the 
patient. Finally, our results reflect a particular context of 
the pandemic. In any case, given the ease with which 

the virus mutates, it would not be surprising to contin-
ue to see cases of COVID-19 in the ED and having an 
indicator of severity will be useful soon.

In conclusion, the SARS-CoV-2 pandemic is evolv-
ing, and we are currently facing another epidemiologi-
cal phase: mass vaccination of the population has mod-

Figure 2. Mortality according to risk group. Follow-up of survi-
vors is censored at 30 days except for 6 patients in the low-risk 
group who were lost to follow-up

Table 4. Sensitivity, specificity and predictive values 
of 30-day mortality for intermediate and high risk 
categories (indicator > 3) compared to low risk 
category (indicator # 3)

Central value
(95%CI)

Prevalence 6.9% (5.0-9.2)
Sensitivity 87.8% (73.8-95.9)
Specificity 71.6% (67.7-73.3)
Positive Likelihood Ratio 3.1 (2.6-3.7)
Negative Likelihood Ratio 0.2 (0.1-0.4)
Positive Predictive Value 18.7% (13.4-24.9)
Negative predictive value 98.8% (97.1-99.6)
95% CI: 95% confidence interval.

Figure 3. ROC curves corresponding to the value of the indi-
cator (blue) and the three risk categories (gray), and compari-
son of the AUC corresponding to both ROCs. AUC, area un-
der the curve; ROC, receiver operating characteristic; 95% CI, 
95% confidence interval.

Figure 4. Calibration curve of the indicator and comparison 
between observed and expected frequencies. The solid line co-
rresponds to the smoothed logistic function connecting the 
average irrigation estimates (gray dots, with their 95% CI). The 
dashed diagonal line represents the ideal calibration. 95% CI: 
95% confidence interval; No: number.
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ified the course of the disease. However, given the ease 
with which the virus mutates, cases of infection contin-
ue to increase. In this context, the mortality risk indica-
tor continues to be useful at times of high healthcare 
burden to organize specific COVID-19 care circuits 
within the ED itself based on the risk category. 
Specifically, if at the ED visit a patient with a diagnosis 
of SARS-CoV-2 infection is classified as low risk and has 
no comorbidity that could lead to severe decompensa-
tion, he or she can be safely discharged directly from 
the ED.
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