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Early Warning Scores for COVID-19 Patients

Jamil et al.

ABSTRACT

Objective: To date, there is no specific validated coronavirus disease 2019 score to assess the disease sever-
ity. This study aimed to evaluate the performance of the National Early Warning Score, Sequential Organ 
Failure Assessment, and Comorbidity-Age-Lymphocyte count-Lactate dehydrogenase scores in predicting 
the in-hospital outcome of critical or severe coronavirus disease 2019 patients.

Materials and Methods: Single-centered analytical study was carried out in the coronavirus disease 2019 high 
dependency unit from April to August 2020. National Early Warning Score, Sequential Organ Failure 
Assessment, and Comorbidity-Age-Lymphocyte count-Lactate dehydrogenase scores were calculated for 
each critical to severely ill coronavirus disease 2019 patient. The diagnostic accuracy of these 3 scores in 
determining the in-hospital outcome of coronavirus disease 2019 patients was assessed by area under the 
receiver operating characteristic curve. The cut-off value of each score along with sensitivity, specificity, and 
positive and negative likelihood ratio were calculated by Youden index. Predictors of outcome in coronavirus 
disease 2019 patients were analyzed by Cox-regression analysis.

Results: The area under the curve was highest for the Comorbidity-Age-Lymphocyte count-Lactate dehy-
drogenase score (area under the curve = 0.85) while the Sequential Organ Failure Assessment score had 
an area under the curve of 0.72. The cut-off values for National Early Warning Score score was 8 (sensitiv-
ity = 72.34%, specificity = 76.10%), Sequential Organ Failure Assessment score was 3 (sensitivity = 68.97%, 
specificity = 67.42%), and Comorbidity-Age-Lymphocyte count-Lactate dehydrogenase score was 8 (sensi-
tivity = 88.89%, specificity = 66.67%). The pairwise comparison showed that the difference between the area 
under the curve of these 3 scores was statistically insignificant (P > .05). The rate of mortality and invasive 
ventilation was significantly high in groups with high National Early Warning Score, Sequential Organ Failure 
Assessment, and Comorbidity-Age-Lymphocyte count-Lactate dehydrogenase scores (P < .0001). These 
3 scores, age, low platelets, and high troponin-T levels were found to be statistically significant predictors of 
outcome

Conclusion: Comorbidity-Age-Lymphocyte count-Lactate dehydrogenase score had a good area under the 
curve, the highest sensitivity of its cut-off value, required only 4 parameters, and is easy to calculate so it may 
be a better tool among the 3 scores in outcome prediction for coronavirus disease 2019 patients.

Keywords: COVID-19, early warning score, ROC curve, area under curve, SARS-CoV-2, organ dysfunction 
scores

Introduction
Coronavirus disease 2019 (COVID-19) infection has posed this century’s greatest challenge to 
humanity. With its emergence as an unexplained viral illness in Wuhan in December 2019, it 
spread enormously to the rest of the world.1 So far, COVID-19 has resulted in thousands of 
deaths globally. Although COVID-19 infection exhibits itself as mild upper respiratory symptoms 
like flu and cold-like symptoms in many patients, in others, it can present as severe respira-
tory tract illness or even have a fatal outcome.2,3 A mortality rate of 11%-62% among severely 
affected or critical patients with COVID-19 has been reported.4

With an increase in the number of COVID-19 victims and a lack of health care resources, it has 
become difficult to effectively manage these patients.5 Henceforth, triaging high-risk patients 
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at the earliest instance and ensuring their timely 
access to medical intervention are of paramount 
importance in reducing morbidity and mortality. 
There are a number of parameters that were 
utilized initially to assess disease severity such 
as white blood cell count, d-dimers, and inter-
leukin 6 levels.6 But none of these alone would 
serve as a definitive marker of disease severity 
and poor outcome. Similarly, there is no specific 
validated COVID-19 severity score in place to 
date. To overcome this difficulty, various cen-
ters have utilized a number of pre-existing early 
warning scores (EWS) used to triage patients in 
the emergency department.7 Notable among 
these EWS are National Early Warning Score 
(NEWS) and Modified Early Warning Score 
(MEWS).8,9 Similarly, Sequential Organ Failure 
Assessment (SOFA) score and Comorbidity-
Age-Lymphocyte count-Lactate dehydrogenase 
(CALL) score are also utilized.10,11

At present numerous studies exist that assess 
these EWS in emergency settings. With regards 
to COVID-19 patients, not many studies exist 
that have effectively used these EWS as a pre-
dictor of patient outcome. In keeping with the 
lack of a validated COVID-19-specific severity 
assessment tool, we need to probe into the 
existing ones to make use of a good one among 
them. Therefore, the rationale of our study was 
to evaluate the performance of these indicators 
(NEWS, SOFA, and CALL scores) calculated at 
the time of admission in predicting in-hospital 
outcome of patients with critical or severe 
COVID-19 infection.

Materials and Methods

Study Design and Settings
Single-centered analytical cross-sectional study 
was carried out in the COVID-19 high depen-
dency unit (COVID-19 HDU) of Fauji Foundation 
Hospital, Rawalpindi from Mid-April 2020 to 

the last week of August 2020. Fauji Foundation 
Hospital Rawalpindi is a large 850-bedded ter-
tiary care hospital that was established to serve 
the families of retired armed people. This hospi-
tal established HDU in response to the COVID-
19 pandemic which was fully equipped with 
all the necessary advanced facilities (invasive 
mechanical ventilation, continuous and bi-level 
airway positive pressure, 24-hour continuous 
oxygen delivery to patients through mask, nasal 
prongs, or rebreather masks), all investigational 
therapies (therapeutic plasmapheresis and con-
valescent plasma therapy), and availability of 
investigational pharmacological agents (remdesi-
vir, tocilizumab, etc.) for management of severe 
to critical COVID-19 patients admitting in HDU.

The main objective was to evaluate the efficacy 
of 3 scoring systems (NEWS, SOFA, and CALL 
scores) calculated at the time of admission 
in determining the outcome of patients with 
severe or critical COVID-19 infection.

Characteristics of Study Participants
This study included the following patients:

1.	Patients aged >13 years with reverse 
transcription-polymerase chain reaction 
confirmed COVID-19 infection and were 
admitted to COVID-19 HDU due to critical 
or severe disease.

2.	Patients with infiltrates >50% on chest 
x-ray  ± High Resolution CT chest (HRCT) 
chest suggestive of extensive peripheral 
ground glass opacities ± blood pressure (BP) 
<90 mmHg with Heart rate (HR) >100/min 
± respiratory rate (RR) >30/min ± SpO2 
<90% (severe disease category).

3.	Patients with evidence of acute respiratory 
distress syndrome or cytokine release syn-
drome or septic shock ± multi-organ involve-
ment (critical disease category).

The patients aged <13 years and patients who 
died within 24 hours (provided their laboratory 
tests were not done) were excluded from the 
study (n = 11).

NEWS, SOFA, and CALL Scores
1.	National Early Warning Score was calculated 

by 7 parameters (respiratory rate, oxygen satu-
ration, supplemental oxygen, systolic BP, pulse, 
temperature, and level of consciousness).12

2.	Sequential Organ Failure Assessment score 
was calculated by 7 parameters (PaO2/FiO2 
level, platelet count, bilirubin, creatinine, 
Glasgow Coma Score, mean BP + administra-
tion of vasoactive agents and mode of oxygen 
delivery, Continuous positive airway pressure 
(CPAP) or invasive ventilation.13

3.	Comorbidity-Age-Lymphocyte count-Lac-
tate dehydrogenase score was calculated 
by 4 parameters (age, co-morbidities, lac-
tate dehydrogenase, and platelet count) 
(Supplementary Material NEWS score).14

Methodology
The hospital developed a policy at the time of 
establishing COVID-19 HDU that when admitted 
to COVID-19 HDU, informed written consent 
would be signed by every patient or their rela-
tive that clinical, laboratory, and biochemical data 
of patients can be utilized for COVID-19-related 
research purposes with the following aims:

a.	 to provide benefit to patients all over the 
world suffering from this disastrous disease,

b.	to share the experience of doctors of this 
hospital with other institutes of this country 
as well as other countries,

c.	 to outline the effective treatment strategy of 
patients for management of COVID-19 infec-
tion by retrospective analyzing the collected 
data, and

d.	to update this treatment strategy time by 
time.

The privacy of each patient was maintained 
throughout the data collection and analysis. 
Individual identity was concealed. All the data 
of patients were maintained in MEDIX medi-
cal software system. Every laboratory test 
result can be retrieved by a specific admission 
record number allocated to each patient at the 
time of admission. Approval of this study was 
taken from Fauji Foundation Hospital Ethical 
Committee on March 15, 2020, with reference 
number (FF/RWP/189-03-20). National Early 
Warning Score, SOFA, and CALL were calcu-
lated for each critical to severely ill COVID-19 
patient getting admitted to HDU. The clinical 
outcome (survived and non-survived and inva-
sive and non-invasive ventilation at the time of 
outcome) was noted for the study cohort.

Statistical Analysis
Statistical analysis was done with the help of 
MedCalc Statistical Software 19.6.4 (MedCalc 
Software, Ostend, Belgium). The percentages 
were used for qualitative variables. Ranges, 
means, and standard deviation were used for 
quantitative variables IBM Statistical Package 
for the Social Sciences version 26.0 software 
(IBM Corp., Armonk, NY, USA). The diagnostic 
accuracy of 3 scores (NEWS, SOFA, and CALL 
scores) in determining the outcome of COVID-
19 patients was assessed by the area under the 
curve (AUC) calculated by the receiver oper-
ating characteristic (ROC) curve. The cut-off 

Main Points

•	 All 3 scores (National Early Warning Score 
(NEWS), Sequential Organ Failure Assessment 
(SOFA), and Comorbidity-Age-Lymphocyte 
count-Lactate dehydrogenase (CALL) scores) 
are good prognosticators to determine the out-
come of  patients with coronavirus disease 2019 
(COVID-19) infection

•	 Comorbidity-Age-Lymphocyte count-Lactate 
dehydrogenase score had a good area under the 
curve, the highest sensitivity of  its cut-off value, 
required only 4 parameters, and is easy to calcu-
late so it may be a better tool among the 3 scores 
in outcome prediction for COVID-19 patients.

•	 Age, platelet count, troponin T level, NEWS, 
SOFA, and CALL scores are found to be predic-
tors of  outcome in severe or critical hospitalized 
COVID-19 patients.
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value of each score along with sensitivity, speci-
ficity, and positive and negative likelihood ratio 
was calculated by the Youden index (MedCalC 
software). This cut-off value was used to group 
the patients. Quantitative variables were com-
pared by t-tests and qualitative variables were 
compared by chi-square tests. In the end, pre-
dictors of outcome in COVID-19 patients were 
further analyzed by Cox regression analysis.

Results
A total of 214 patients were admitted to the 
HDU and 203 patients (n = 203) were included 
after excluding 11 patients.

The mean age was 57.14 + 15.19 (14-88) years. 
Among 203 patients, 77.3% (n = 157) were 
females and 22.7% (n = 46) were males.

The primary aim of this study was to evaluate 
the efficacy of the different scoring systems 
in determining the outcome of patients with 
COVID-19 infection. Three scoring systems 
were evaluated, namely, NEWS, SOFA, and 
CALL score.

In this study, we found that the presence of a co-
morbid condition is the major cause of disease 
severity, HDU admission, and oxygen require-
ment among patients with COVID-19 infec-
tion. Out of 203 patients getting admission to 
HDU, 135 patients (66.5%) had co-morbid con-
ditions. Only 68 patients (33.5%) did not have 
any co-morbid condition. The most common 
co-morbid condition that was present among 
COVID-19 patients requiring HDU admis-
sion was diabetes mellitus 52.2% (n = 106). In 
addition, other co-morbid conditions such as 
hypertension 44.8% (n = 91), chronic kidney 
disease 12.3% (n = 25), ischemic heart disease 
8.3% (n = 17), chronic obstructive pulmonary 
disease 6.8% (n = 14), cerebrovascular accidents 
5.9% (n = 12), congestive cardiac failure 4.9% 
(n = 10), chronic liver disease 3.9% (n = 8), and 
the presence of malignancy and use of immune-
suppressive agents 2.9% (n = 6) were also pres-
ent among these patients.

The vital signs, laboratory parameters, and 
modes of supplemental oxygen required 
by 203 patients in the study cohort of 
COVID-19 infection needed for the calcula-
tion of 3 scores (NEWS, SOFA, and CALL) are 
shown in Table 1.

ROC Curve for NEWS, SOFA, and 
CALL Score
The AUC calculated by ROC was used to deter-
mine the efficacy of each score as an outcome 
predictor in patients with COVID-19 infection. 

Youden index was used to calculate the cut-off 
value for each score with sensitivity, specificity, 
positive likelihood ratio, and negative likelihood 
ratio. The AUC calculated by ROC of 3 scores 
(CALL, NEWS, and SOFA) to predict the out-
come in patients with severe or critical COVID-
19 patients is shown in Figure 1.

The mean NEWS score was 7.18 + 2.77 
(2-14) at the time of admission. Sequential 
Organ Failure Assessment score was 3.41 + 1.53 
(2-10) while CALL score was 8.61 + 2.19 
(5-13). The AUC was highest for the CALL 
score (AUC = 0.85) while the SOFA score had 
an AUC of only 0.72. The AUC for each score 
with 95% CI and the cut-off value calculated by 
Youden index with sensitivity, specificity, posi-
tive likelihood ratio, and negative likelihood ratio 
for that cut-off value in relation to P-value are 
shown in Table 2.

The pairwise comparison of AUC of scores 
was also done. It showed that the difference 

between AUC of CALL and NEWS score 
was 0.04 (standard error (SE) = 0.07, 95% CI: 
−0.09 to 0.18, P = .54), the difference between 
AUC of CALL and SOFA score was 0.02 
(SE = 0.07, 95% CI: −0.16 to 0.15, P = .69), 
and the difference between AUC of NEWS 
and SOFA score was 0.02 (SE = 0.07, 95% CI: 
−0.12 to 0.16, P = .82).

Clinical Outcomes According to 
NEWS, SOFA, and CALL Scores
Among 203 patients admitted to HDU, 75.9% 
(n = 154) patients survived and 24.1% (n = 49) 
patients died due to COVID-19 infection. The 
respiratory failure 7.8% (n = 16) was the most 
common cause of death in these patients fol-
lowed by pulmonary embolism 6.8% (n = 14), 
septic shock 6.4% (n = 13), and arrhythmias 
2.9% (n = 6).

The study cohort was divided into 2 groups 
according to the cut-off value calculated by the 
Youden index. The cut-off value for NEWS 

Table 1.  Table Showing the Vital Signs, Laboratory Test Results, and Frequency of Modes of 
Supplemental Oxygen Delivered to 203 Patients in the Study Group. 

Variables Mean + SD

Age (years) 55.43 + 15.36

BP systolic (mmHg) 136.88 + 25.87

BP diastolic (mmHg) 77.24 + 14.22

Pulse 97.88 + 17.22 

Respiratory rate 28.76 + 5.36

Temperature 99.46 + 0.67°F

Oxygen saturation 86.22% + 14.12%

Hemoglobin (g/dL) 11.38 + 2.24

WCC × 103 cells/L 12.64 + 5.27

Lymphocytes (%) 1.59 + 0.76

Platelets × 103 cells/L 255.33 + 98.23

Bilirubin (umol/L) 11.70 + 4.36

Creatinine 262.28 + 61.83

PT 1.81 + 0.35

aPTT 2.01 + 0.48

LDH (U/L) 492.13 + 155.56

PaO2/FiO2 (mmHg) 361.44 + 81.44

Supplemental oxygen

Oxygen <10 L/min (nasal prongs or mask) 51.7% (n = 105)

Oxygen >10 L/min (nasal prongs or mask) 7.4% (n = 15)

Rebreather mask 10.8% (n = 22)

BiPAP 13.8% (n = 28)

Invasive mechanical ventilation 12.3% (n = 25)

SD, standard deviation; BP, blood pressure; WCC, white cell count; PT, prothrombin time; aPTT, activated partial 
thromboplastin time; LDH, lactate dehydrogenase; BiPAP, bilevel positive airawy pressure.
The mean with standard deviation is used for expression of  quantitative variables and percentages are used for expression 
of  qualitative variables
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and CALL score was 8 and for the SOFA score 
was 3. The analysis of survival percentages and 
modes of ventilation at the time of outcome in 
groups of study cohort according to the cut-off 
values of NEWS, SOFA, and CALL scores is 
shown in Table 3.

Regression analysis was used to determine the 
single determinants influencing the outcome 
of patients with COVID-19 infection. First, all 
variables were tested with univariate analysis 
then only those variables found to be predic-
tors of outcome were further tested by multi-
variate analysis. Omnibus tests showed that the 
model was statistically fit for analysis (chi-square 
test = 29.87, P = .01) as the model covered 
22%-34% variation of variables (Cox and Snell 
pseudo’s R2 and Nagelkerke pseudo’s R2, respec-
tively) and classified 75.4% of cases. Among 
quantitative variables, age, platelets, troponin T, 
NEWS, SOFA, and CALL scores were found to 
be statistically significant predictors of outcome 
while among qualitative variables, the presence 
of comorbid conditions and groups of NEWS, 
SOFA, and CALL scores according to cut-off 
value were found to be independent predictors 
of outcome of COVID-19 patients. The vari-
ous predictors that had a statistically significant 

effect on the outcome of patients in the study 
cohort are shown in Table 4.

Discussion
It has been just a few months back that the 
World Health Organization declared COVID-
19 as a pandemic on March 11, 2020.1 Ever since 
then, it has tremendously burdened the health 
infrastructure with unmet medical demands 
and also crippling economics. The spectrum 
of COVID-19 ranges from mild symptoms to 
critical forms leading to increased morbidity 
and mortality. Early and appropriate selection 
of high-risk patients with poor outcomes is of 
paramount importance. This study focuses on 
determining the efficacy of the NEWS, SOFA, 
and CALL scores in determining the outcome 
of COVID-19.

NEWS Score
It was first developed in England in 2012 to 
replace the locally existing EWS and has now 
become a globally accepted tool.15 For COVID-
19 patients, the advantage of the NEWS score 
is the inclusion of more appropriate parameters 
including SpO2 and respiratory indices.12 It is a 
good predictor of mortality and deterioration 
both in prehospital and in-hospital setups.16 In 

COVID-19 contexts, little is known about its 
usefulness in predicting clinical outcomes. In 1 
study conducted by Wellbelove et al,17 NEWS 
score had a poor prediction of 30-day mortal-
ity in patients with severe COVID-19 (AUC 
= 0.48, 95% CI; 0.23-0.73, P = .89). In another 
large multi-centered study done on nearly 800 
patients conducted by Mitacchione  et  al,18 the 
authors used NEWS score to determine the dis-
ease severity in COVID-19 patients to find the 
effects of statins therapy on the outcomes of 
these patients. In our study, the AUC of NEWS 
score is 0.78 for predicting the clinical outcomes 
in COVID-19 patients depicting moderate util-
ity of this score for moderate-severe COVID-
19. The cut-off value of the NEWS score was 
obtained by the Youden index and it was 8. At a 
cut-off value of 8, it has a sensitivity of 72.34 and 
specificity of 76.10. The percentage of patients 
who did not survive with NEWS score >8 was 
17.7% versus only 6.9% non-survived percent-
ages of patients with a NEWS score <8 (P < 
.05). With respect to the result as an invasive or 
non-invasive ventilation mode, among patients 
with a NEWS score >8, 7.9% required inva-
sive ventilation and only 4.4% required invasive 
ventilation among patients with a score below 
8 (P < .05).

SOFA Score
It was first developed in 1994 and encompasses 
diverse parameters of multiple organ systems. 
It is a widely validated tool for critical diseases,19 
but it is not acquired as quickly as the other 2 
EWS because acquiring lab parameters takes 
time. The increasing score has a good correla-
tion with increasing mortality.20 In the context 
of COVID-19, the SOFA score also had an 
acceptable utility (AUC = 0.6) for outcome in 
a previous study.21 In our study, similar results 
were obtained. The AUC of SOFA for predic-
tion of the non-survived outcome is 0.72 and 
with a cut-off of 3, its sensitivity of 68.97%, and 
specificity of 67.42%. Although this sensitivity 
and specificity are slightly lower than the NEWS 
score, the AUC for the prediction of outcome is 
nearly the same for the NEWS and SOFA score 
(AUC = 0.78 vs. 0.72, P > .05). The mortality 

Figure 1.  The AUC calculated by ROC showing 3 scores (CALL, NEWS, and SOFA) to predict the 
outcome in patients with severe to critical COVID-19 patients. AUC, area under the curve; ROC, receiver 
operating curve; NEWS, National Early Warning Score; SOFA, Sequential Organ Failure Assessment; CALL, 
Comorbidity-Age-Lymphocyte count-Lactate dehydrogenase; COVID-19; coronavirus disease 2019.

Table 2.  Table Showing the Area Under the Curve, Cut-Off Value of Each Score with Sensitivity, Specificity, Positive Likelihood Ratio, and Negative 
Likelihood Ratio

Scores AUC 95% CI Cut-Off Value Sensitivity Specificity +LR −LR P

NEWS 0.78 0.72-0.83 >8 72.34 76.10 3.01 0.36 <.0001

SOFA 0.72 0.63-0.80 >3 68.97 67.42 2.12 0.46 <.0001

CALL 0.85 0.79-0.90 >8 88.89 66.67 2.67 0.17 <.0001

AUC, area under the curve; +LR, positive likelihood ratio; −LR, negative likelihood ratio; NEWS, National Early Warning Score; SOFA, Sequential Organ Failure Assessment; CALL, 
Comorbidity-Age-Lymphocyte count-Lactate dehydrogenase.
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rate in patients with SOFA score >3 was 19.7%, 
while only 4.4% of patients died with a score 
<3 (P < .05). Similarly, only a trivial portion of 
patients, that is, 0.9% required invasive ventila-
tion with a score <3 compared to 7.4% who 
required invasive ventilation with a score >3 (P 
< .05).

CALL Score
The CALL score has been devised as a means 
to anticipate disease progression in COVID-19. 

Though it encompasses 4 simple parameters, 
it is unique as it does not take the respiratory 
parameters despite the fact that up to 15% of 
patients have florid respiratory involvement 
ranging from interstitial pneumonia to respi-
ratory failure.22 In our study, the AUC of the 
CALL score is 0.85. Similarly, another study 
done by Ji  et  al11 found the CALL score as a 
novel scoring model to predict the outcome 
and outline the management plan for COVID-
19 patients. They found an AUC of above 0.90 
and at a cut-off value of 6, positive predictive 
value was around 50%, and a very high negative 
predictive value of nearly 99%. In our study, 
the cut-off value was calculated for the CALL 
score and it was 8. At this cut-off value, it has 
the highest sensitivity of 88.89% compared to 
the sensitivity of cut-off values for the NEWS 
and SOFA scores. Likelihood ratios for this cut 
value (8) were also significant with a positive 
likelihood ratio >1 (2.67) and a negative-posi-
tive likelihood ratio <1 (0.17) (P < .0001). This 
is evident from Table 3 which showed that the 
greater portion of patients required invasive 
ventilation and they died whose CALL score 
was >8.

In our study, AUC estimation showed that all 
3 scoring systems performed well as outcome 
predictors in patients with COVID-19 but 
the CALL score outperformed the other 2 
(AUC = 0.85). It is worth mentioning here that 
pairwise comparisons among these scores 
(CALL ~ NEWS, CALL ~ SOFA, and 
NEWS ~ SOFA) did not reveal that any of these 
3 scoring systems are better than the others 

(P > .05), but as CALL score had AUC >0.80, 
its cut-off value has good sensitivity, it required 
only 4 parameters, and it is very easy to calcu-
late, so CALL score may be a better tool among 
the 3 scoring systems in outcome prediction for 
moderate to severe COVID-19.

It has been observed that the presence of co-
morbid conditions has been associated with 
the unfavorable course for COVID-19 patients. 
In our study, 66.5% of patients had co-morbid 
conditions leading to increased severity of 
disease and more HDU admission. The com-
monest co-morbidity in our cohort was 
diabetes (52.2%) followed by hypertension, 
chronic kidney disease, and ischemic heart 
disease (44.8%, 12.3%, and 8.3%, respec-
tively). The study by Tian  et  al23 shows that 
45% of severe COVID-19 patients had co-
morbidities. Other studies also show a similar 
proportion of comorbidities in patients with 
COVID-19.24,25

In our study, patients of older age were at higher 
odds of a poor outcome (OR 1.15, P = .01). 
Furthermore, low platelets, high Trop-T, and 
the presence of co-morbidity are found as sig-
nificant predictors of outcomes. Same obser-
vations have been made in other studies as 
well.24-27 Similarly, the presence of comorbidities 
and high NEWS, SOFA, or CALL scores at the 
time of assessment also had a significant impact 
on the patient’s outcome (odds ratio = 1.21, 
1.80, and 2.24, respectively).

Although it is a single-centered study and hence 
would greatly limit the generalizability of the 
results to other parts of the world, this study 
is among the first to determine the predictive 
efficacy and compare various COVID-19 sever-
ity scoring systems in moderate to severely 
affected patients.

In conclusion, all 3 scores (NEWS, SOFA, and 
CALL scores) are all good prognosticators 
to determine the outcome of patients with 
COVID-19 infection, but since the CALL score 
requires only 4 parameters and it is very easy 
to calculate, CALL score may be a better tool 
among the 3 scoring systems in outcome predic-
tion for moderate to severe COVID-19. Until 
a specific COVID-19 score becomes available, 
these scores may be used to help identify high-
risk patients and for the timely allocation of avail-
able medical resources.

Ethics Committee Approval: Ethical committee 
approval was received from the Ethics Committee 
of  Fauji Foundation Hospital, Rawalpindi on 25th 
February, 2020 (Approval No: 128/RC/FFH/RWP).

Table 3.  Table Showing the Analysis of Survival Percentages and Modes of Ventilation at the Time of 
Outcome in Groups of Study Cohort According to Cut-Off Value of NEWS, SOFA, and CALL scores

Scores Groups Survived Non-survived Chi-Square P

NEWS <8 58.1% (118) 6.9% (14) 36.50 .000

>8 17.7% (36) 17.2% (35) 

SOFA <3 66% (134) 4.4% (9) 11.92 .001

>3 9.9% (20) 19.7% (40)

CALL <8 47.2% (96) 1.9% (4) 36.01 .000

>8 23.6% (48) 15.8% (32)

Non-invasive 
Ventilation

Invasive ventilation

NEWS <8 56.2% (114) 4.4% (9) 28.94 .000

>8 24.6% (50) 7.9% (16)

SOFA <3 33.5% (68) 0.9% (2) 64.40 .000

>3 16.3% (33) 7.4% (15)

CALL <8 44.8% (91) 3.9% (8) 16.57 .002

>8 30.1% (61) 6.9% (14)

NEWS, National Early Warning Score; SOFA, Sequential Organ Failure Assessment; CALL, Comorbidity-Age-Lymphocyte 
count-Lactate dehydrogenase.

Table 4.  Cox Regression Analysis Showing 
Variables in Predicting Survival of Patients with 
COVID-19 Infection

Variables OR (95% CI) P

Age (years) 1.15 (1.04-1.20) .01

Platelets × 103 cells/L 0.99 (0.94-0.98) .01

Trop T 0.21 (0.04-4.42) .01

Presence of  
co-morbidities

0.23 (0.06-0.77) .00

NEWS score 1.21 (1.01-1.45) .03

SOFA score 1.80 (1.29-2.51) .00

CALL score 2.24 (1.68-2.99) .00

Groups of  NEWS 
score (>8)

0.20 (0.08-0.53) .00

Groups of  SOFA 
score (>3)

0.20 (0.08-0.54) .00

Groups of  CALL 
score (>8)

0.06 (0.02-0.18) .00

Trop T, troponin T; OR, odds ratio; NEWS, National 
Early Warning Score; SOFA, Sequential Organ Failure 
Assessment; CALL, Comorbidity-Age-Lymphocyte 
count-Lactate dehydrogenase.
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Supplementary Material: National Early Warning Score (NEWS score) was calculated by 7 parameters (Respiratory rate, oxygen saturations, supple-
mental oxygen, systolic BP, pulse, temperature and level of consciousness)

INTERPRETATION:

Sequential Organ Failure Assessment (SOFA score) was calculated by 7 parameters (PaO2/FiO2 level, platelet count, bilirubin, creatinine, Glasgow Coma 
Score, mean blood pressure + administration of vasoactive agents and mode of oxygen delivery; CPAP or invasive ventilation) 

INTERPRETATION:

CALL score 4 parameters (age, co-morbidities, LDH and platelet count) 

INTERPRETATION:

NEWS score Table

Physiological Parameters 3 2 1 0 1 2 3

Respiratory rate <8 9-11 12-20 21-24 >25

Oxygen saturations (%) <91 92-93 94-95 >96

Supplemental oxygen yes no

Systolic BP (mmHg) <90 90-100 101-110 111-219 >220

Pulse (bpm) <40 41-50 51-90 91-110 111-130 >131

Temperature (OC) <35 35.1-36.0 36.1-38.0 38.1-39.0 >39.1

Level of  consciousness A V,P or U

NEWS scores Clinical Risk

1-4 Low

5-6 (RED score) Medium

>7 High

SOFA score Table

0 1 2 3 4

PaO2/FiO2 level; mmHg >400 300-399 200-199 100-199
and Mechanically ventilated

<100 and Mechanically 
ventilated

Bilirubin; umol/L <20 20-32 33-101 102-204 >205

Mean arterial pressure or 
administration of  vasoactive agents

No hypotension MAP <70 Dopamine <5, or 
Dobutamine (any dose) 

Dopamine >5, or Epinephrine 
< 0.1, or
Norepinephrine < 0.1

Dopamine >15, or Epinephrine 
> 0.1, or
Norepinephrine > 0.1

Platelets x 103/uL >150 100-149 50-99 20-49 <20

GCS score 15 13-14 10-12 6-9 <6

Creatinine; umol/L) <110 110-170 171-299 300-440 >440

SOFA scores Mortality

0-1 0.0%

2-3 6.4%

4-5 20.2%

6-7 21.5%

8-9 33.3%

10-11 50.0%

12-14 95.2%

>14 95.2%



CALL score Table

Parameters +1 +2 +3 +4

Co-morbidities None >1

Age < 60 >60

Lymphocytes >1000 <1000

LDH < 250 250-500 >500

CALL scores Clinical Risk

<6 Low

>6 High


