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AUC, area under the curve; COVID-19, novel coronavirus disease; GCS, Glasgow Coma Scale; NPV, 

negative predictive value; PPV, positive predictive value; ROC, receiver operating characteristic; 

SOFA, Sequential Organ Failure Assessment; qSOFA, Quick Sequential Organ Failure Assessment 

 

Abstract 

Objectives: The assessment of illness severity at admission can contribute to decreased mortality in 

patients with the coronavirus disease (COVID-19). This study was conducted to evaluate the 

effectiveness of the Sequential Organ Failure Assessment (SOFA) and Quick Sequential Organ Failure 

Assessment (qSOFA) scoring systems at admission for the prediction of mortality risk in COVID-19 

patients. 

Methods: We included 140 critically ill COVID-19 patients. Data on demographics, clinical 

characteristics, and laboratory findings at admission were used to calculate SOFA and qSOFA against 

the in-hospital outcomes (survival or death) that were ascertained from the medical records. The 

predictive accuracy of both scoring systems was evaluated by the receiver operating characteristic 

(ROC) curve analysis. 

Results: The area under the ROC curve for SOFA in predicting mortality was 0.890 (95% CI: 

0.826–0.955), which was higher than that of qSOFA (0.742, 95% CI 0.657–0.816). An optimal cutoff 

of ≥3 for SOFA had sensitivity, specificity, positive predictive value, and negative predictive value of 

90.00%, 83.18%, 50.00%, and 97.80%, respectively. 

Conclusions: This novel report indicates that SOFA could function as an effective adjunctive 

risk-stratification tool at admission for critical COVID-19 patients.  The performance of qSOFA is 

accepted but inferior to that of SOFA. 

 

1. Introduction 
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The coronavirus disease(COVID-19),caused by the severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2), emerged in December 2019 and has rapidly spread worldwide. [1]Globally, the 

onslaught of the COVID-19 outbreak on the public health system continues despite unprecedented 

mobilization. The mortality of critical ill patients with COVID-19 has been reported variously as low as 

11% and as high as 61%.[2-5] Bhatraju et al. [5] reported that the ratio of patients with COVID-19 over 

65 years of age had died greater than patients less than 65 years of age. In a 43 patients' study, Saurabh 

Aggarwal et al. reported three patients aged 70 years or older died.[6] 

In critically ill COVID-19 patients, early medical intervention to reduce mortality depended on 

early effective assessment. [7]The application of scoring systems can facilitate effective evaluation by 

emergency or critical care physicians to screen severe patients. At present, however, there are no 

specific scoring systems for the evaluation of COVID-19 patients. Another option is to adopt existing 

scoring systems that are used for predicting the mortality of severe patients. 

Scoring systems, such as the Sequential Organ Failure Assessment (SOFA) and the more recent 

Quick Sequential Organ Failure Assessment (qSOFA), can help emergency or critical care physicians 

for prognosis and predicting mortality . The SOFA scoring system was developed in 1996 by an 

international group of experts [8].SOFA describes the condition of multiple organ dysfunction through 

several parameters, including the oxygenation index (arterial oxygen tension [PaO2]/fraction of 

inspiration oxygen [FiO2]), mean arterial pressure, Glasgow Coma Scale(GCS), creatinine or urine 

volume, bilirubin, and platelets, for the respiratory, circulatory, neurologic, renal, hepatogenic, and 

coagulation systems, respectively. The function of each organ systems is scored from 0 to 4, and the 

individual SOFA scores are then summed to a total score that is between 0 and 24. A higher score infers 

aggravating conditions in the patients. Although SOFA was not initially designed to predict mortality, 
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several studies revealed that the SOFA score could predict morbidity and mortality and this specific 

application has been validated in severely ill patients [9-13].Therefore, it is of interest to determine 

whether the SOFA score could predict mortality in the COVID-19 population. 

 The qSOFA score was introduced in the Third International Consensus Definitions for Sepsis and 

Septic Shock (Sepsis-3) and is composed of three clinical parameters: systolic blood 

pressure≤100 mmHg, respiratory rate≥22 breaths/minute, and altered mental status. The qSOFA score 

was created initially for the evaluation of septic patients, but several recent studies have described its 

effectiveness for predicting mortality in patients with different diseases [14-15]. 

  

Both SOFA and qSOFA have widespread application to screen patients with life-threatening 

conditions in the emergency or critical care department [16]. Several studies [17-19] have suggested 

that the SOFA and qSOFA were high-performance assessments to evaluate the risk of mortality in 

critically ill patients. These scoring systems can assist emergency or critical care physicians to predict 

mortality of such patients, especially in resource-constrained scenarios. 

The COVID-19 epidemic is a scenario of shortage of medical resources. However, to our 

knowledge, no study has validated the performance of SOFA and qSOFA for severely/critically ill 

COVID-19 patients.This study was conducted with an aim to evaluate the prognostic value of SOFA 

and qSOFA models with regard to the in-hospital mortality of COVID-19 patients. 

 

2. Material and methods 

2.1 Study Design 

This study was undertaken through a retrospective analysis of electronic medical records of patients 
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managed by an emergency medical team that was deployed to Wuhan. The team independently 

managed the COVID-19 ward in a local hospital that was temporarily constructed for COVID-19 

patients and comprised 80 beds.  

2.2 Study Subjects and Setting 

The Diagnosis and Treatment Plan of Novel Coronavirus, [20] issued by the National Health 

Commission of China, was adopted as a criterion for the diagnosis, classification, and treatment of 

COVID patients in the COVID-19 ward. 

We searched for all adult patients (age >18 years) who had been diagnosed with severe/critical 

COVID-19  and admitted to the ward between January 31, 2020 and March 7, 2020 through the 

computerized registration system of the ward. The criterion of severe/critical COVID-19 is followed 

the Diagnosis and Treatment Plan of Novel Coronavirus, which can be download in 

http://www.nhc.gov.cn (Table 1) [20]. We identified 140 records that were eligible for study inclusion. 

Then, all the cases was divided into sub-group of young (age <65 years) and senior (age ≥65years) for 

analysis. This study was conducted with the approval of the local institutional review board and was 

undertaken in accordance with the principles of the Declaration of Helsinki for research on human 

participants. 

[Insert Table 1 here] 

Table 1 . The criterion of severe/critical COVID-19 

2.3 Data Collection 

From the medical records, we extracted data that were collected at the time of admission, including 

details of the demographics, clinical manifestations, and laboratory results, to calculate the SOFA and 

qSOFA scores and recorded the patient outcomes. 
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2.4 Statistical Analysis 

Descriptive data are reported as mean±standard deviation or median [25%quartile, 75%quartile] for 

continuous variables, and percentages for categorical data, as appropriate. We divided the study sample 

into survivors and non-survivors and carried out intergroup comparisons of variables, including 

demographics, clinical features, laboratory findings, and both SOFA and qSOFA scores. Continuous 

data were compared by the Student t-test or the Mann–Whitney U test; categorical variables were 

tested by using either the chi-square test or Fisher exact test (when the expected value was <5 in one 

cell), as appropriate. 

 

 The receiver operating characteristic (ROC) curve analysis was applied for a discriminatory 

evaluation of the performance of the SOFA and qSOFA scores. The classification performance of both 

scoring systems to discriminate between survivors and non-survivor was evaluated by calculating the 

area under the curve (AUC) of the ROC and its 95% confidence intervals (95%CI). We conducted the 

Delong test [21] for a comparison of the AUCs of SOFA and qSOFA. 

 

 For each rapid scoring system, the score with the largest Youden Index was defined as the optimal 

cutoff value for predicting COVID-19 mortality. Based on the optimal cutoff value, we calculated the 

sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) for both 

scoring systems. A p-value<0.05 was accepted as statistically significant. 

 

Data were entered into the IBM Statistical Product and Service Solutions (SPSS) version 20.0 for 
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Windows and were analyzed by MedCalc
®
 12.7. 

 

3. RESULTS 

3.1. Baseline Analysis 

We initially included 140 severely or critically ill patients who were admitted to the COVID-19 ward. 

However, the final analysis dataset included 127 patients, after excluding 13 patients with missing data 

(Figure 1). In total, the mean age of the patients in this study population was 61.25 (SD ±15.53) years, 

and 75 patients (70.09%)were male. The baseline characteristics and comorbidities, including diabetes, 

hypertension, cardiovascular disease, chronic pulmonary disease, cerebral vascular disease, and 

malignant tumor, of the survivors and non-survivors in this study sample are listed in Table 2.  

 

[Insert Table 2 here] 

Table 2. Comparison of the baseline characteristics of survivors and non-survivors 

 

[Insert Figure1 here] 

Figure 1.Disposition of the study population 

From among the 140 cases that were initially identified, we excluded 13 cases because of 

missing data. The final analysis dataset included 127 cases. 

 

 Variables that showed significant differences between the survivors and non-survivors included 

age, respiratory rate, systolic blood pressure, mean arterial pressure, peripheral oxygen saturation, 

platelet count, bilirubin,  creatinine, PaO2, and FiO2.The median [25%quartile, 75%quartile] values of 
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the SOFA and qSOFA scores of survivors versus non-survivors were 1[0, 2] versus 4[3, 5] and 0[0, 0] 

versus 1[0, 1], respectively. 

 

3.2. Overall Analysis 

 The ROC curves of SOFA and qSOFA scoring systems for predicting in-hospital mortality are 

depicted in Part A of Figure 2, and their AUCs were0.915 (95% CI: 0.852–0.957) and 0.742 (95% CI: 

0.657–0.816), respectively; there was significant difference between the two scoring systems(p=0.007; 

Table 3) 

 

[Insert Table3 here] 

Table 3. The AUC of SOFA and qSOFA models in predicting in-hospital mortality 

[Insert Figure2 here] 

Figure 2 Classification performances of the SOFA and qSOFA scores. 

(A)The ROC of SOFA and qSOFA models for overall cases; (B) The ROC of SOFA and 

qSOFA models in the subgroup of persons aged ≥65 years; (C) The ROC of SOFA and 

qSOFA models in the subgroup of persons aged <65 years. The area under the curve of the 

solid line (for SOFA) was greater than the area under the curve of the dotted line (for qSOFA) 

for overall and subgroup analysis. SOFA: Sequential Organ Failure Assessment; qSOFA: 

Quick Sequential Organ Failure Assessment; ROC: receiver operating characteristics curve 

 

Based on the largest Youden Index, an optimum cutoff value of 3 was used to predict in-hospital 

mortality by using the SOFA score, with a sensitivity, specificity, PPV, and NPV of 90.00%, 83.18%, 
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50.00%, and 97.80%, respectively. Similarly, an optimum cutoff value of 1 was used to predict 

in-hospital mortality by using the qSOFA score, with a sensitivity, specificity, PPV, and NPV of 

70.00%, 80.37%, 40.00%, and 93.48%,respectively (Table 4). 

 The sensitivity and the specificity of SOFA were considerably higher than those of qSOFA. 

Therefore, the SOFA score can better predict mortality in critically ill COVID-19patients than the 

qSOFA score.  

[Insert Table 4 here] 

Table 4. Sensitivities, specificities, and accuracy rates of SOFA and qSOFA for predicting 

in-hospital mortality 

 

    For verify importance of SOFA as predictor in COVID-19, we conduct univariable and 

multivariable logistic regression analysis. In univariable logistic analysis, the age, SOFA and qSOFA 

were predictors in COVID-19(p<0.05); while in multivariable logistic regression analysis, only the age 

and SOFA were predictors in COVID-19.(Table 5) 

[Insert Table 5 here] 

Table 5. Univariate and multivariate logistic analysis for inpatient death of COVID-19 

3.3. Subgroup Analysis 

The ROC of SOFA and qSOFA scores of subgroups in predicting in-hospital mortality is depicted in 

Figure 2(Part B and C). The AUC of SOFA and qSOFA scores in subgroup of persons aged <65 years 

were 0.912 and 0.703, and the difference between the two was no statistically significant (p=0.316). 

And the AUC of SOFA and qSOFA scores in the subgroup of persons aged ≥65 years were 0.921 and 

0.773, and the difference between the two was found to be statistically significant (p=0.033) (Table 3).  
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According to the largest Youden index, an optimum cut-off value of 3 was used to predict in-hospital 

mortality using the SOFA, with sensitivity, specificity, PPV, and NPV of 100.00%, 81.36%, 21.43%, 

and 100.00% in the subgroup of persons aged <65 years. Likewise, an optimum cut-off value of 3 was 

used, with sensitivity, specificity, PPV, and NPV of 88.24%, 85.42%, 68.18%, and 95.35% in the 

subgroup of persons aged ≥65 years. (Table 4) 

 

According to the largest Youden index, an optimum cut-off value of 1 was used to predict in-hospital 

mortality using the qSOFA, with sensitivity, specificity, PPV, and NPV of 66.67%, 76.27%, 12.50%, 

and 97.83% in the subgroup of persons aged <65 years. Likewise, an optimum cut-off value of 1 was 

used, with sensitivity, specificity, PPV, and NPV of 70.59%, 85.42%, 63.16%, and 89.13% in the 

subgroup of persons aged ≥65 years. (Table 4) 

 

4. DISCUSSION 

Given the medical resource constraints during the COVID-19 pandemic, [22] the early evaluation of 

severely or critically ill COVID-19 patients is paramount to ensure early medical monitoring and 

interventions for these patients. Thus, an important task of the emergency or critical care physicians is 

to screen patients with increased mortality from among the severely or critically ill COVID-19 

patients[23]. . However, this task has become particularly difficult due to the shortage of medical 

resources after the COVID-19 outbreak [24].A scoring system can help emergency and critical care 

physicians to more quickly and accurately identify patients with increased mortality.. Each scoring 

system has their own advantages and disadvantages. The SOFA score, with higher accuracy, has been 

widely validated as a tool for this purpose across a range of healthcare settings and environments[25]. 
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However, SOFA is complex and time-consuming, because it needs six parameters and four of them are 

from laboratory results. While the superiorities of qSOFA are simple, rapid and practical, but some 

studies suggests that qSOFA has a low sensitive for in-hospital mortality in hospitalized patients with 

suspected infection[26]. In the absence of a specific risk-scoring system for COVID-19, we studied the 

performance of the SOFA and qSOFAin the evaluation of severely or critically ill patients in order to 

identify an effective risk-scoring system for COVID-19 patients. 

 To our knowledge, this is the first research to evaluate the performance of the SOFA and qSOFA 

in predicting the mortality risk of severely ill COVID-19 patients. This retrospective study has 

investigated the performance of both SOFA and qSOFA scores as predictors of prognosis in severely or 

critically ill COVID-19 patients. Initially, we determined that a SOFA score of ≥3 and a qSOFA score 

of ≥1 were associated with mortality in severely ill COVID-19 patients. Furthermore, the study showed 

that the SOFA score is a highly sensitive marker of in-hospital mortality in COVID-19 patients and is 

prognostically superior to qSOFA in this setting. 

 In our analysis, the SOFA illustrated acceptable predictive performance for in-hospital mortality 

on ROC curve analysis in both overall and subgroup analysis. At the time of admission, a SOFA score 

≤3 was highly predictive of spontaneous survival in COVID-19 patients. The high NPV in overall 

analysis of97.80% for SOFA functions as a gate keeper by accurately identifying low-risk patients. 

 The greater predictive advantage of the SOFA is attributable to the higher number of clinical 

parameters and inclusion of six important variables in the scoring system, which facilitated more 

accurate patient stratification. On univariate analysis, we found that five (mean arterial pressure, 

platelets count, bilirubin, creatinine, PaO2, and FiO2) of the six variables of the SOFA differed 

significantly between survivors and non-survivors. Similar findings have been reported by other 
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observational studies. Mo et al. reported[27]that severely ill patients had a lower platelet count. In a 

meta-analysis conducted by Lippi and colleagues, [28] low platelet counts were associated with 

increased risk of mortality in patients with COVID-19. Zhang et al. [29] reported that a higher bilirubin 

level and lower oxygenation index were observed in severely or critically ill COVID-19 patients; 

furthermore, higher serum creatinine levels at admission were a predictive factor of disease severity in 

their patients. The pathogenic mechanisms underlying changes in the abovementioned clinical 

indicators in COVID-19 patients need to be further studied, although these indicators can be perceived, 

at the very least, as predictive factors of the mortality risk in critically ill patients. [30] 

 The AUCs of qSOFA of both overall and subgroup analysis were lower than that of SOFA; 

therefore, we considered the accuracy of SOFA to be higher. The prerequisite parameters for SOFA can 

be determined through medical assessment and laboratory examination. Nevertheless, there is a need to 

recognize that, as qSOFA is simple, fast, and acceptable accuracy, it can be used in the emergency room 

or at admission if the parameters of the SOFA cannot be acquired in time.  

 This novel study explored the effectiveness of the SOFA and qSOFA scoring systems for 

predicting mortality risk of severely or critically ill COVID-19 patients and ascertained their practical 

value in identifying severely or critically ill COVID-19 patients with a higher mortality risk. However, 

some limitations of this study need to be considered. This study is limited by the small sample size. 

Studies with a larger number of severely or critically ill COVID-19 patients who fulfill the inclusion 

criteria would enable amore effective evaluation of the SOFA and qSOFA scoring systems. This was a 

single-center study and may have been affected by a selection bias with regard to the study population. 

Multicenter studies are required to prospectively validate the clinical utility of the SOFA and qSOFA 

scores in severely or critically ill COVID-19 patients. Moreover, the prognostic value of the scoring 
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systems among patient subgroups that were stratified by gender groups or underlying diseases was not 

analyzed owing to the limited sample size Furthermore, because of the limited availability of 

information; details of out-of-hospital therapy and nursing care were not captured. Finally, there are 

several risk-scoring tools, such as the Acute Physiology and Chronic Health Evaluation scoring 

systems, that find widespread application in the critical care unit and emergency departments. However, 

in this retrospective study based on medical records, the information that could be collected could only 

permit a calculation of SOFA and qSOFA scores. Future studies are needed to comparatively explore 

the performance of other scoring systems in the COVID-19 patient population. 

 

5. Conclusions 

The SOFA scoring systems at admission have high classification performance in predicting the 

mortality risk of severely or critically ill COVID-19 patients and have acceptable NPV for screening 

these patients. The performance in predicting such patients of qSOFA is accepted but inferior to that of 

SOFA. 
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Tables 

 

Table 1 The criterion* of severe/critical COVID-19 

Classification:  

Minor The confirmed patient has mild symptoms，without radiography results of 

pneumonia. 

Common The confirmed patient has fever and respiratory symptoms，with radiography 

results of pneumonia. 

Severe the confirmed COVID-19 patients who meet any one of the follows: 

1. Shortness of breath, with RR≥ 30 times/min 

2. Oxygen saturation ≤ 93% 

3. Oxygenation index ≤300mmHg
§

 

4. Chest radiographic images showed that the lesion progressed more than 50% 

within 24-48 hours 

Critical the severe confirmed COVID-19 patients who meet any one of the follows 

1. Respiratory failure needs mechanical ventilation 

2. Shock 

3. Combining other organ failure needs ICU admission 

Inclusion and exclusion criteria 

Inclusion 

criteria 

1. Age >18 years 

2. Diagnosed with severe/critical COVID-19 

3. Admitted to the COVID-19 ward between January 31, 2020 and March 7, 2020 

Exclusion 

criteria 

1. Cases with missing data 

2. Pregnant women 

COVID-19: novel coronavirus disease; RR: respiratory rate; ICU: intensive care unit 

* The criterion of severe/critical COVID-19 is followed the Diagnosis and Treatment Plan of Novel 

Coronavirus, which can be download in http://www.nhc.gov.cn 

§High altitude areas need correction 

 

Table 2. Comparison of the baseline characteristics of survivors and non-survivors 

Variable Survivors 

N=107 

Non-survivors 

N=20 

p value 

Male(number) 60(56.07%) 15(75.00%) 
0.090 

Female(number) 47(43.92%) 5(25.00%) 

Age(years) 58.62±14.68 75.36±12.14 0.000* 

Pre-hospital day(day) 10[7, 14] 7[4, 14] 0.308 

    

Underlying Disease    

diabetes 10(9.35%) 0(0.00%) 0.361 

hypertension 26(24.30%) 5(25.00%) 0.999 

cardiovascular disease 5(4.67%) 2(10.00%) 0.304 

chronic pulmonary disease 5(4.67%) 2(10.00%) 0.304 

cerebral vascular disease 0(0.00%) 3(15.00%) 0.003* 

malignant tumor 4(3.74%) 1(5.00%) 0.582 
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Symptom and Sigh    

Fever 87 (81.31%) 15(75.00%) 0.544 

Cough 64 (59.81%) 15(75.00%) 0.221 

Sore throat 1 (0.93%) 2(10.00%) 0.064 

Diarrhea 19 (17.76%) 6(30.00%) 0.222 

Fatigue 46 (42.99%) 12(60.00%) 0.226 

    

Temperature 36.72±0.63 36.9±0.9 0.302 

PR(/min) 88.45±19.05 89.2±13.48 0.867 

RR(/min) 20.50±3.79 23.50±5.16 0.003* 

HR(/min) 88.45±19.05 89.2±13.48 0.867 

SBP 130.57±17.87 141.75±25.34 0.018* 

DBP 79.44±11.56 83.8±13.96 0.137 

MBP 96.48±12.26 103.12±16.03 0.037* 

SpO2(%) 95.03±4.25 85.5±12.6 0.003* 

GCS(score) 15[15, 15] 15[15, 15] 0.121 

    

Laboratory characteristics    

White blood cell count(10
9
/l) 5.60[4.49, 6.77] 8.97[5.63, 12.68] 0.009* 

Red blood cell count(10
12

/l) 3.90[3.62, 4.24] 3.91[3.34, 4.19] 0.569 

Lymphocyte count(10
9
/l) 1.28[0.81, 1.65] 0.47[0.36, 0.92] 0.000* 

Platelets count(10
9
/l) 233.36±96.22 139.25±72.85 0.000* 

Bilirubin(µmol/l) 13.02±9.32 24.33±21.14 0.029* 

Creatinine(µmol/l) 65.25±28.47 100.05±55.87 0.013* 

PaO2(mmHg) 108.07±32.75 76.65±34.96 0.000* 

FiO2(%) 21[21, 29] 29[29, 43.25] 0.027* 

    

Chest radiographic images showed 

pneumonia 
104(97.20%) 20(100.00%) 

0.999 

Ventilator applying 8(7.48%) 8(40.00%) 0.001* 

Length of hospital stay
§
 20[10, 33.5] 6[3.75, 9] 0.000* 

    

SOFA (score) 1[0, 2] 4[3, 5] 0.000* 

qSOFA (score) 0[0, 0] 1[0, 1] 0.000* 

PR: pulse rate;HR: heart rate;RR: respiratory rate;SBP: systolic blood pressure;DBP: diastolic blood 

pressure;MAP: mean arterial pressure;SpO2: peripheral oxygen saturation;GCS: Glasgow Coma Scale; 

PaO2:arterial oxygen tension; FiO2: fraction of inspiration oxygen; SOFA: Sequential Organ Failure 

Assessment;qSOFA: Quick Sequential Organ Failure Assessment. 

*p<0.05. 

§The length of hospital stay of survivors is the duration from admission to discharge, while the length 

of hospital stay of non-survivors is the duration from admission to death. 
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Table 3. The AUC of SOFA and qSOFA models in predicting in-hospital mortality 

Models AUC of 

ROC 

95%C.I. of AUC △AUC z statistic p value 

Overall      

SOFA 0.890 0.826 to 0.955 
0.148 2.612 0.009* 

qSOFA 0.742 0.657 to 0.816 

      

Subgroup      

Age<65years      

SOFA 0.912 0.813 to 0.969 
0.209 1.002 0.316 

qSOFA 0.703 0.574 to 0.813 

      

Age≥65years      

SOFA 0.921 0.827 to 0.973 
0.148 2.131 0.033* 

qSOFA 0.773 0.652 to 0.867 

AUC: area under the curve of the Receiver Operating Characteristic;95%C.I.: 95%Confidence 

Interval;△AUC:Difference betweenAUCs;SOFA: Sequential Organ Failure Assessment;qSOFA: Quick 

Sequential Organ Failure Assessment. 

*p<0.05 
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Table 4. Sensitivities, specificities, and accuracy rates of SOFA and qSOFA for predicting 

in-hospital mortality 

Models cutoff 

value 

Youden 

Index 

Sen. 

(%) 

Spe. 

(%) 

Accuracy 

(%) 

PPV 

(%) 

NPV 

(%) 

Overall        

SOFA 1 0.50 100.00 50.47 58.27 27.40 100.00 

 2 0.67 95.00 71.96 75.59 38.78 98.72 

 3 0.73* 90.00 83.18 84.25 50.00 97.80 

 4 0.58 70.00 87.85 85.04 51.85 94.00 

 5 0.49 55.00 94.39 88.19 64.71 91.82 

 6 0.23 25.00 98.13 86.61 71.43 87.50 

 7 0.18 20.00 98.13 85.83 66.67 86.78 

 8 0.20 20.00 100.00 87.40 100.00 86.99 

        

qSOFA 1 0.50* 70.00 80.37 78.74 40.00 93.48 

 2 -0.03 0.00 97.20 81.89 0.00 83.87 

 3 0.00 0.00 100.00 84.25 N/A 84.25 

        

Subgroup        

Age<65years        

SOFA 1 0.54 100.00 54.24 56.45 10.00 100.00 

 2 0.71 100.00 71.19 72.58 15.00 100.00 

 3 0.81* 100.00 81.36 82.26 21.43 100.00 

 4 0.53 66.67 86.44 85.48 20.00 98.08 

 5 0.27 33.33 93.22 90.32 20.00 96.49 

 6 0.32 33.33 98.31 95.16 50.00 96.67 

 7 0.32 33.33 98.31 95.16 50.00 96.67 

 8 0.33 33.33 100.00 96.77 100.00 96.72 

        

qSOFA 1 0.43* 66.67 76.27 75.81 12.50 97.83 

 2 -0.03 0.00 96.61 91.94 0.00 95.00 

 3 0.00 0.00 100.00 95.16 N/A 95.16 

        

Age≥65years        

SOFA 1 0.46 100.00 45.83 60.00 39.53 100.00 

 2 0.67 94.12 72.92 78.46 55.17 97.22 

 3 0.74* 88.24 85.42 86.15 68.18 95.35 

 4 0.60 70.59 89.58 84.62 70.59 89.58 

 5 0.55 58.82 95.83 86.15 83.33 86.79 

 6 0.21 23.53 97.92 78.46 80.00 78.33 

 7 0.16 17.65 97.92 76.92 75.00 77.05 

 8 0.18 17.65 100.00 78.46 100.00 77.42 

qSOFA 1 0.56* 70.59 85.42 81.54 63.16 89.13 
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 2 -0.02 0.00 97.92 72.31 0.00 73.44 

 3 0.00 0.00 100.00 73.85 N/A 73.85 

Sen.:Sensitivity;Spe.:Specificity;PPV: positive predictive value;NPV: negative predictive value;SOFA: 

Sequential Organ Failure Assessment;qSOFA: Quick Sequential Organ Failure Assessment;N/A: 

Cannot calculate due to the denominator is zero. 

*largest Youden Index 

 

 

 

Table 5. Univariate and multivariate logistic analysis for inpatient death of COVID-19 

Variables Univariate analysis  Multivariate analysis 

 
χ

2
 

p 

value 
OR 95% C.I. 

 
χ

2
 

p 

value 
OR 95% C.I. 

Age 17.509 0.000* 1.140 1.072-1.213  11.061 0.001* 1.129 1.051-1.212 

Gender 5.919 0.051 3.830 1.298-11.297  1.736 0.188 2.648 0.622-11.270 

SOFA 22.647 0.000* 2.070 1.534-2.793  9.917 0.002* 1.867 1.266-2.753 

qSOFA 11.925 0.001* 4.699 1.952-11.309  0.511 0.475 1.618 0.432-6.055 

OR. Odds ratio; 95% C.I. 95% confidence intervals for OR; SOFA: Sequential Organ Failure 

Assessment; qSOFA: Quick Sequential Organ Failure Assessment.  

*p<0.05. 
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