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Abstract

Introduction: Although the COVID-19 pandemic has been contained, new and fatal variants causing a high 
inflammatory response could emerge. Therefore, the use of instruments that allow healthcare workers to 
identify potentially severe patients is relevant. 
Objective: To determine the performance of the CURB-65, SOFA, NEWS2, and 4C Mortality Score scales in 
predicting in-hospital mortality due to COVID-19 within the first 30 days in Lima, Peru. 
Materials and methods: Retrospective analytical study conducted in 268 adults with COVID-19 pneumonia 
hospitalized between January 1 and June 30, 2021, in a tertiary care hospital in Lima, Peru. To determine the 
prediction performance of in-hospital mortality within the first 30 days due to COVID-19, the ROC (receiver 
operating characteristic) curves and areas under the curve (AUC) of each scale were calculated, as well as 
their sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV). The score 
cut-off points were obtained using the Youden index.
Results: The median age of the participants was 54 years (IQR: 45.20-64.00), 177 (66.04%) were male, and 
67 (25.00%) died. The score with the highest AUC was the 4C Mortality Score (0.89; 95%CI: 0.84-0.93), 
followed by the SOFA (0.87; 95%CI: 0.83-0.92).
Conclusions: All four scales had an acceptable predictive performance for in-hospital mortality in patients 
with COVID-19, and the 4C Mortality Score had the best performance, followed by the SOFA.

Resumen 

Introducción. A pesar de que la pandemia por COVID-19 ha sido controlada, podrían surgir nuevas y fatales 
variantes que generen una respuesta inflamatoria alta. Por tanto, resulta pertinente el uso de instrumentos 
que permitan al personal sanitario identificar pacientes potencialmente graves. 
Objetivo. Determinar la capacidad de las escalas CURB-65, SOFA, NEWS2 y 4C Mortality Score para predecir 
la mortalidad hospitalaria por COVID-19 en los primeros 30 días en Lima, Perú. 
Materiales y métodos. Estudio analítico retrospectivo realizado en 268 adultos con neumonía por COVID-19 
hospitalizados entre enero 1 y junio 30 del 2021 en un hospital de tercer nivel de atención en Lima, Perú. Para 
determinar el rendimiento de predicción de mortalidad hospitalaria por COVID-19 dentro de los primeros 
30 días, se calcularon las curvas ROC (Operativa del receptor) y las áreas bajo la curva (AUC) de cada escala, 
así como su sensibilidad, especificidad, valor predictivo positivo (VPP) y valor predictivo negativo (VPN). Los 
puntos de corte de puntaje de las escalas se obtuvieron mediante el índice de Youden. 
Resultados. La mediana de edad de los participantes fue de 54 años (RIQ: 45.20-64.00), 177 (66.04%) eran 
hombres y 67 (25.00%) fallecieron. La escala con el mayor AUC fue la 4C Mortality Score (0.89; IC95%: 
0.84-0.93), seguida de la SOFA (0.87; IC95%: 0.83-0.92). 
Conclusiones. Las cuatro escalas tuvieron una aceptable capacidad predictiva de mortalidad hospitalaria en 
pacientes con COVID-19, siendo la 4C Mortality Score la que tuvo el mejor rendimiento, seguida de la SOFA.
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Introduction

The World Health Organization declared COVID-19 a pandemic on March 11, 2020, and 
since then it has urged all countries of the world to take measures to contain its spread.1 
As of 2023, this disease is still considered a public health issue due to an increase, not 
only in medical information about it, but also in cumulative infections and deaths.2 In 
Peru, by August 28, 2023, a total of 4 519 595 confirmed cases of COVID-19 and 221 089 
deaths related to this disease had been officially reported.3

Developing countries such as Peru have limited infrastructure and medical resources, 
so measures such as rapid, accurate and early assessment of potentially critical patients 
are very relevant.4 Accordingly, several instruments have been used for the identification 
and timely care of patients at increased risk of mortality, such as the CURB-65, the 
Sequential Organ Failure Assessment (SOFA), and the National Early Warning Score 2 
(NEWS2). It should be noted that while these scales are not specific for patients with 
COVID-19, they have parameters that may be of interest to this population during their 
hospitalization.5-11

Other instruments have also been designed to evaluate patients with COVID-19, such 
as the 4C Mortality Score (Coronavirus Clinical Characterisation Consortium Mortality 
Score), which has proven to be useful in clinical decision making and can be used to 
stratify patients requiring hospitalization into different treatment groups.1 In Peru, it has 
been recommended by the Seguro Social de Salud (Social Health Insurance) to identify 
patients at high risk of mortality and worsening on hospital admission due to COVID-19.12

Even though these are promising instruments, evidence of their use and effectiveness 
in Latin American countries such as Peru is still scarce. Therefore, the objective of the 
present study was to determine the performance of the CURB-65, SOFA, NEWS2 and 4C 
Mortality Score scales in predicting in-hospital mortality due to COVID-19 within the 
first 30 days in Lima, Peru. 

Materials and methods

Study type

Retrospective analytical study. 

Study population and sample

The study population consisted of all adult patients (>18 years) with a diagnosis of 
COVID-19 pneumonia confirmed by imaging tests, clinical manifestations, and laboratory 
tests (molecular, antigen, and serological tests, depending on the availability of hospital 
resources) who were hospitalized for at least 30 days between January 1 and June 30, 2021,  
in the Internal Medicine Department of the Hospital Nacional Dos de Mayo (tertiary 
care level) in Lima, Peru (N=2 790). Sample size was calculated using the Epidat version 
4.1 software with a statistical power of 80% and a confidence level of 95%, obtaining a 
sample size of 268 patients, who were selected by simple random sampling.

Procedures and variables

The outcome variable was hospital mortality, defined as death due specifically to 
COVID-19 within 30 days of hospitalization. Exposure variables included the scores 
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obtained from the CURB-65, SOFA, NEWS2 and 4C scales, which were determined using 
data recorded upon hospital admission. It should be noted that data on bilirubin levels 
were not available for 28 participants, so it was not possible to determine their score on 
the SOFA scale.

Regarding score analysis, the following cut-off points were established using the 
Youden index (YI): CURB-65: <2 and ≥2; SOFA: <4 and ≥4; NEWS2 <9 and ≥9; and 4C 
Mortality Score: <10 and ≥10.

Finally, data on the following variables were collected: age, sex, COVID-19 diagnostic 
test (molecular, antigen, or serological; the latter was considered due to limited resourc-
es) and duration of hospitalization. Other variables assessed at hospital admission were 
also collected, such as vital signs (heart rate, respiratory rate, temperature, and systolic, 
diastolic and mean blood pressure); signs and symptoms; state of consciousness as per 
neurological examination and Glasgow Coma Scale score (altered level of consciousness 
defined as a score <15 plus clinical signs); oxygen saturation; supplemental oxygen 
requirement; presence of co-morbidities; and results of the following laboratory tests: 
blood urea nitrogen test, arterial blood gases (arterial oxygen pressure/fraction of 
inspired oxygen [PaO2/FiO2] ratio), platelet count, blood bilirubin test, creatinine test, 
and C-reactive protein (CRP) test.

All these data were collected through a systematic review of the medical records of hospital-
ized patients from a list provided by the hospital’s statistics office. The data were then entered 
and organized in a spreadsheet created in Microsoft Excel for subsequent analysis.

Statistical analysis

Data were analyzed in the STATA software (version 17). Clinical and laboratory findings 
were described using absolute frequencies and percentages for categorical variables and 
means and standard deviations or medians and interquartile ranges for quantitative 
variables according to the distribution of the data (Kolmogorov-Smirnov test). The 
optimal cut-off point for each scale was calculated using the YI, while the distribution 
of scores for each scale was determined based on those cut-off points depending on the 
patient mortality outcome (deceased vs. survivors). 

To determine the performance of the four scales in predicting in-hospital mortality 
from COVID-19 within the first 30 days, receiver operating characteristic (ROC) curves 
and their respective areas under the curve (AUC) were calculated, with 95% confidence 
intervals (95%CI). Also, based on the cut-off point previously established by the YI, the 
sensitivity, specificity, positive predictive value (PPV) and negative predictive value 
(NPV) for each scale were calculated using a tetrachoric table. 

Ethical considerations

The study followed the ethical principles for biomedical research involving human 
subjects established in the Declaration of Helsinki13 and the scientific, technical and 
administrative standards for health research of Resolution 8430 of 1993 of the Colombian 
Ministry of Health.14 It was also approved by the research ethics committees of the 
Faculty of Medicine of the Universidad Ricardo Palma (Committee Code PG 202 issued 
on December 23, 2021) and the Hospital Nacional Dos de Mayo (minutes No. 0209-201 
DF-HNDM of November 24, 2021).
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Results

There were 268 patients, of whom 177 (66.04%) were men and 67 (25%) died. The median age was 
54 years (IQR: 45.23-64) and the median length of hospital stay was 8 days (IQR: 4-14). The most 
common comorbidity was hypertension (22.45%), followed by diabetes mellitus (17.91%)  
(Table 1).

Regarding the main findings of laboratory tests, it was found that the median PaO2/FiO2 
ratio was higher in the survivors group (219mmHg; IQR: 132.56-317.28) than in the de-
ceased group (65mmHg; IQR: 51.72-94.25). In contrast, the median CRP level was higher 
in patients who died (237.42mg/DL; IQR: 187.52-332.15) than in survivors (75.27mg/DL; 
IQR: 43.25-203.89) (Table 2).

Table 1. Demographic and clinical characteristics of the sample.

General and clinical characteristics
All patients

(n=268)
Survivors
(n=201)

Deceased 
(n=67)

Age in years * 54 (45.23-64) 51 (41-59.52) 65 (57-72)

Sex †
Male 177 (66.04%) 128 (63.71%) 49 (73.12%)

Female 91 (33.96%) 73 (36.29%) 18 (26.88%)

Length of hospital stay (days) * 8 (4-14) 9 (5-15) 4 (2-9)

Vital signs *

Heart rate 86 (74-96) 80 (72-90) 100 (87-112)

Respiratory rate 25 (22-29) 24 (21.55-27) 30 (26-32)

Temperature (°C) 36.8 (36.51-37) 36.7 (36.48-37) 37 (36.82-37)

Systolic blood pressure 120 (110-130) 120 (110-130) 126 (110-140)

Diastolic blood pressure 71.5 (68.29-80) 71 (68-80) 72 (70-82)

Mean arterial pressure 89 (83-96) 88 (82.52-95.53) 92 (83-103)

State of consciousness †
Preserved 252 (94%) 198 (98.47%) 54 (80.60%)

Altered 16 (6%) 3 (1.53%) 13 (19.40%)

Glasgow Coma Scale * 15 (15-15) 15 (15-15) 15 (15-15)

Symptoms †

Respiratory distress 252 (94%) 185 (92%) 67 (100%)

General malaise 208 (77.62%) 159 (79.15%) 49 (73.11%)

Cough 206 (76.94%) 151 (75.13%) 55 (82.17%)

Fever 106 (39.62%) 76 (37.86%) 30 (44.82%)

Sensation of increased heat 98 (36.65%) 71 (35.34%) 27 (40.37%)

Sore throat 94 (35.29%) 78 (39%) 16 (23.94%)

Headache 84 (31.32%) 67 (33.32%) 17 (25.75%)

Diarrhea 56 (21%) 46 (22.97%) 10 (15.21%)

Muscle pain 45 (16.83%) 35 (17.41%) 10 (14.93%)

Chest pain 44 (16.49%) 33 (16.45%) 11 (16.48%)

Chills 40 (14.94%) 33 (16.45%) 7 (10.42%)

Nasal congestion 32 (11.92%) 24 (11.94%) 8 (11.96%)

Poor sense of smell 24 (9%) 22 (10.91%) 2 (3%)

Joint pain 23 (8.63%) 21 (10.44%) 2 (3%)

Abdominal pain 19 (7.15%) 13 (6.52%) 6 (9%)

Nausea and/or vomiting 14 (5.22%) 11 (5.59%) 3 (4.53%)

Taste impairment 12 (4.51%) 10 (5%) 2 (3%)

Decreased appetite 12 (4.56%) 8 (4%) 4 (6%)

Fatigue 7 (2.62%) 3 (1.53%) 4 (6%)

Decreased consciousness 6 (2.21%) 3 (1.55%) 3 (4.57%)

Coughing up blood 6 (2.28%) 0 (0%) 6 (3%)

Sweating 3 (1.15%) 2 (1%) 1 (1.57%)
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General and clinical characteristics
All patients

(n=268)
Survivors
(n=201)

Deceased 
(n=67)

O2 saturation * 90 (84-92) 90 (88-93) 80 (70-86)

Supplemental O2 required † 251 (93.72%) 184 (91.55%) 67 (100%)

Comorbidities †
No 149 (55.58 %) 126 (62.70%) 23 (34.30%)

Yes 119 (44.42%) 75 (37.30%) 44 (65.70%)

Types of comorbidities †,‡

Arterial hypertension 60 (22.45%) 37 (18.42%) 23 (34.32%)

Diabetes mellitus 48 (17.91%) 30 (14.93%) 18 (26.85%)

Obesity 25 (9.32%) 18 (9%) 7 (10.47%)

Neurodegenerative disorders 9 (3.45%) 3 (1.57%) 6 (9%)

Chronic kidney disease 7 (2.64%) 5 (2.55%) 2 (3%)

Chronic obstructive pulmonary disease 5 (1.93%) 4 (2%) 1 (1.52%)

Mild or severe liver disease 5 (1.93%) 4 (2%) 1 (1.52%)

HIV/AIDS 3 (1.16 %) 2 (1%) 1 (1.52%)

Cancer 2 (0.78%) 1 (0.55%) 1 (1.52%)

HIV/AIDS: Human immunodeficiency virus / acquired immunodeficiency syndrome. 
* Values expressed as: mean (IQR).
† Values expressed as: n (%).
‡ Patients may present more than one comorbidity.

Table 2. Laboratory test findings in a sample of COVID-19 patients.

Laboratory tests
All patients

 (n=268)
Survivors
 (n=201)

Deceased 
(n=67)

COVID-19 screening test †

Serological 11 (4.11%) 7 (3.48%) 4 (5.97%)

Antigen 161 (60.07%) 115 (57.21%) 46 (68.66%)

Molecular 96 (35.82%) 79 (39.31%) 17 (25.37%)

Blood urea nitrogen test (mg/dL) * 32.72 (25.55-42.23) 31.86 (24.58-37.92) 41.24 (29.48-58.72)

PaO2/FiO2 ratio (mmHg) * 171 (85-280) 219 (132.56-317.28) 65 (51.72-94.25)

Platelet count (cellx103/μL) * 279 000 (211 750-367 500) 280 000 (210 000-310 000) 275 000 (217 000-407 000)

Bilirubin test (mg/dL) * 0.64 (0.42-0.83) 0.65 (0.41-0.79) 0.67 (0.45-1.13)

Creatinine test (mg/dL) * 0.63 (0.51-0.82) 0.64 (0.57-0.83) 0.66 (0.52-0.87)

C-reactive protein test (mg/L) * 145.9 (50.33-235.95) 75.27 (43.25-203.89) 237.42 (187.52-332.15)

PaO2/FiO2: arterial oxygen pressure/ fraction of inspired oxygen ratio; CRP: C-reactive protein.
* Values expressed as: median (IQR).
† Values expressed as: n (%).

The cut-off points established for each scale and their application are presented in 
Table 3 for each patient group (deceased vs. survivors). In the case of the patients who 
died (n=67), all patients scored ≥4 on the 4C Mortality Score, while 52 scored ≥3 on the 
SOFA, 65 scored ≥7 on the NEWS-2, and 58 scored ≥2 on the CURB-65 (Table 3).

Regarding the analysis of the ROC curves and the AUC of the scales’ performance for 
predicting in-hospital mortality due to COVID-19, it was found that the scale with the 
highest AUC was the 4C Mortality Score (0.89; 95%CI: 0.85-0.93) with a cut-off value of 4, a 
sensitivity of 99.90% (95%CI: 94.6-100.0), and a specificity of 15.40% (95%CI: 10.70-21.20),  
followed by the SOFA scale (0.87; 95%CI: 0.83-0.92) with a cut-off value of 3, a sensitivity 
of 98.10% (95%CI: 89.90-99.90) and a specificity of 48.10% (95%CI: 40.80-55.50) (Table 4  
and Figure 1).
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Table 3. Scores on mortality scales for deceased and survivor groups in a sample of COVID-19 patients.

Scale Cut-off points
Condition on discharge

Deceased Survivor Total

4C Mortality Score

Score <4 0 31 31

Score ≥4 67 170 237

Total 67 201 268

SOFA

Score <3 1 90 91

Score ≥3 52 97 149

Total 53 187 240

NEWS2

Score <7 2 69 71

Score ≥7 65 132 197

Total 67 201 268

CURB-65

Score <2 9 132 141

Score ≥2 58 69 127

Total 67 201 268

Table 4. Predictive performance of the 4C Mortality Score, SOFA, CURB-65 and NEWS2 scales in a 
sample of patients with COVID-19.

Scale
Area under 
the curve 
(95%CI)

Cut-off 
point

Sensitivity 
% 

(95%CI)

Specificity 
%

(95%CI)

Positive 
predictive value 

%
(95%CI)

Negative 
predictive value %

(95%CI)

Youden 
Index

4C Mortality 
Score

0.89 
(0.85-0.93)

4
99.90 

(94.6-100.0)
15.40  

(10.7-21.2)
28.30  

(27.1-29.5)
99.90  

(96.6-100.0)
0.305

SOFA
0.87  

(0.83-0.92)
3

98.10  
(89.9-99.9)

48.10  
(40.8-55.5)

34.90  
(31.7-38.2)

98.90  
(92.8-99.8)

0.265

CURB-65
0.82  

(0.76-0.88)
2

86.60  
(76.0-93.7)

65.70  
(58.7-72.2)

45.70  
(40.5-51.0)

93.60  
(88.8-96.5)

0.140

NEWS2
0.80  

(0.74-0.85)
7

97.00  
(89.6-99.6)

34.30  
(27.8-41.3)

33.00  
(30.6-35.4)

97.20  
(89.7-99.3)

0.185

Figure 1. Comparison of the predictive performance of the CURB-65, SOFA, NEWS2, and 4C Mortality 
Score scales in predicting in-hospital mortality in patients with COVID-19.
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Discussion

The present study found that the CURB-65, SOFA, NEWS2 and 4C Mortality Score scales 
had acceptable predictive performance for in-hospital mortality from COVID-19 within 
the first 30 days, with the 4C Mortality Score having the best performance, followed by 
the SOFA. However, it should be pointed out that, compared with the other scales, the 4C 
Mortality Score had a lower specificity and PPV, but a higher sensitivity and NPV.

Prognostic scales are valuable instruments for medical workers to identify patients at 
increased risk of mortality during clinical evaluation.4 In the present study, the AUC of the 4C 
Mortality Score was 0.89, being this value higher than the one reported by Knight et al.11 in 
their study, in which the scale was developed and validated (AUC=0.79, 95%CI: 0.78-0.79),  
as well as by Lazar-Neto et al.15 (0.78), Doğanay & Ak16 (0.78), Saad et al.17 (0.76), and  
Jones et al.18 (0.77). This difference could be explained by the ethnic differences of the 
populations compared; however, all studies agree that this scale is a valid instrument. 

Furthermore, the sensitivity and specificity values of the 4C Mortality Score (cut-off 
point: ≥4) found in the present study were 99.90% and 15.40%, respectively. This is par-
tially consistent with the findings reported for this scale by Lazar-Neto et al.,15 who found 
a sensitivity of 99% and a specificity of 9% (cut-off point: 4) in a study of 1 363 patients 
hospitalized for COVID-19 pneumonia in Sao Paulo (Brazil) and Barcelona (Spain). It is 
also partially similar to the study conducted by Jones et al.18 in 959 Canadian patients 
with COVID-19, in which sensitivity was 100% and specificity was 10.20% for a cut-off 
point >3. However, our specificity value was lower than the one reported by Knight et al.11  
in their study of 22 361 patients hospitalized for COVID-19, in which specificity was 
38.60% (cut-off point: ≥9). Moreover, the NPV obtained in the present study for this scale 
was 99.90% (95%CI: 96.6-100.0), a figure similar to that reported in other studies where 
this value ranged from 97% to 100%.15,18 

Considering these results, it could be stated that the 4C Mortality Score is a scale with 
a high predictive capacity for mortality, with high scores indicating a greater risk of this 
outcome. This could be related to the fact that this scale encompasses a series of sociodemo-
graphic, clinical and laboratory parameters that are altered in patients with severe COVID-19.

With respect to the SOFA scale (cut-off point: ≥3), in the present study we found an 
AUC of 0.87, a sensitivity of 98.10%, a specificity of 48.10%, a PPV of 34.90%, and a NPV of 
98.90%. This AUC was similar to that found in other observational studies.19-22 However, 
studies, such as the one conducted by Yoo et al.23 in 4 840 patients with SARS-CoV-2 
infection admitted between March 1 and April 28, 2020, to one of the 5 hospitals of the 
Mount Sinai Health System in New York (United States), and the one by Lalueza et al.,24  
conducted in 237 adults with COVID-19 hospitalized in Madrid on March 16, 2020, 
reported lower AUC values: 0.77 and 0.778 (cutoff point ≥2), respectively. Consequently, 
it is evident that the findings of most studies, including the present one, determine the 
high predictive performance of this scale. 

On the other hand, in a study conducted in China with 140 critically ill patients with 
COVID-19, Liu et al.20 reported that the SOFA (cut-off point: 3) had a lower sensitivity 
(90.00%), but a higher specificity (83.18%) and PPV (97.80%) compared to the present 
study. Similarly, Yang et al.22 in China and Lalueza et al.24 in Spain (cut-off points of 5 and 2)  
reported a specificity of 95.40% and 69.37%, respectively. However, the NPVs of those 
studies are high, a finding similar to that reported in our study. 

In view of the above, it is evident that the SOFA scale is a valuable prognostic instru-
ment in this population because it has an AUC very close to that of the 4C Mortality 
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Score. This could be related to the large number of parameters associated with multiple 
organ dysfunction, which favors the prediction of mortality because it facilitates the 
identification of patients in a more critical condition, who, in the case of COVID-19, 
would be those with severe disease and in whom the high inflammatory response and 
the activation of different mediators or cytokines would explain the alterations in each 
parameter evaluated.20,22

In the present study, the AUC of the CURB-65 scale was 0.82, which is similar to that 
reported in other studies (0.81-0.88).9,16,21,25-29 However, Haimiovich et al.,30 in a study 
of 1 171 patients with COVID-19, found a much lower AUC value: 0.50. Meanwhile, the 
sensitivity and NPV of the CURB-65 scale were 86.60% and 93.60%, respectively, and 
these values were similar to those found in other studies conducted by Wang et al.21 in 
China (sensitivity: 83.8%, NPV: 96.1%) and Shi et al.29 in the United States (sensitivity: 
89.5%, NPV: 97.2%). However, our specificity (65.70%) was lower than the one estab-
lished by Wang et al.21 (73.7%) and higher than the one described by Shi et al.29 (63.5%). 
Therefore, we infer that the CURB-65 scale provides good accuracy in identifying patients 
at low risk of mortality and, for this reason, is an acceptable instrument; moreover, due to 
the relative ease of obtaining its parameters, it is easier to apply in low-resource settings 
similar to ours.

Finally, the AUC of the NEWS2 scale was 0.80, a value similar to that reported by Fan et al.25 
in China (0.81) and by Martin-Rodriguez et al.31 in Spain (0.82). In contrast, the AUC found for 
this scale by Bradley et al.32 in a study using data from 830 patients with COVID-19 admitted 
to 7 hospitals in England was lower (0.67), which could be explained by the greater number 
of apparently normal clinical parameters in their sample. 

In turn, the percentages of sensitivity, specificity, PPV, and NPV for the NEWS2 scale 
(cutoff point ≥7) found in the present study were 97%, 34.00%, 33.00%. and 97.20%, 
respectively. These values are similar to those reported by Bradley et al.,32 who used a 
cut-off point ≥5 (83.00%, 37.00%, 43.00 % and 79.00%) in a study conducted in England, 
and by Myrstad et al.,10 who used a cut-off point ≥6 (80.00%, 84.30%, 60.0%, 93.5%) in 
a Norwegian study of 66 hospitalized patients with confirmed SARS-CoV-2 infection. 
Considering the results of our study and those of comparable studies, there is evidence 
that the sensitivity of the NEWS2 scale varies in direct proportion to the established 
cut-off point, while specificity varies inversely.

Although the NEWS2 scale showed an acceptable predictive performance, it is perti-
nent to point out that its use could result in an underestimation of the patient with severe 
COVID-19 because this instrument does not consider oxygen requirements, so patients 
with hypoxic respiratory failure could have a lower score since their vital signs would be 
stable in all circumstances.

To the best of our knowledge, this is the first study comparing four in-hospital mortal-
ity prediction scales in patients with COVID-19 who were not admitted to an intensive 
care unit in Peru. Concerning its limitations, it is necessary to consider that the study is 
retrospective, that we worked with patients from a single healthcare center (due to the 
administrative difficulties associated with COVID-19 in hospitals of the region), and that 
it was not possible to calculate the SOFA score in all patients. Similarly, it should be noted 
that some parameters were not considered for establishing mortality risk, such as body 
mass index, inflammation markers, and radiological findings, because they were not 
evaluated in the selected scales.
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Conclusions

The four scales evaluated had an acceptable performance for predicting in-hospital 
mortality in patients with COVID-19, with the 4C Mortality Score having the best perfor-
mance as measured by the AUC, followed by the SOFA. These findings may suggest that 
the 4C Mortality Score, SOFA, NEWS2 and CURB-65 scales in patients hospitalized for 
COVID-19 are useful in the assessment of mortality risk.

Note: This study is derived from a thesis written by the first two authors to obtain the 
degree of physician in Peru.33
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