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Abstract: Objective: To compare the performance of established scoring systems (CURB65, NEWS2,
qSOFA, SOFA and REDS) to the newly developed scores (ISARIC 4C, PRIEST and novel COVID-19
severity scores) in mortality prediction for patients with confirmed COVID-19 infection in the
emergency department (ED). Method: A retrospective observational cohort study of adult patients
attending a teaching hospital ED who fulfilled the criteria for suspected sepsis and tested positive
for COVID-19. The scores were calculated for each patient. The primary outcome measure was
all-cause in-hospital mortality. Receiver operator characteristic (ROC) curves were generated for
each score. The area under the ROC (AUROC) curves were compared to that of the ISARIC 4C score.
The cut-off points were determined by the statistical software package. The test characteristics at
the cut-off scores were noted. Results: Of the 504 patients studied, 153 (30.5%) died in hospital. The
AUROC of the ISARIC 4C score was similar to all of the scores except for the NEWS2 score and
qSOFA scores, which were significantly lower. The test characteristics of the different scores were
similar. Conclusions: In this single-centre study, the newly developed COVID scores outperformed
the NEWS2 and qSOFA scores but did not perform better than the other scores studied.
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1. Introduction

In early 2020, clinicians around the world were faced with COVID-19, a new dis-
ease caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). First
identified in Wuhan in December 2019 [1], the virus quickly spread within the popula-
tion, presenting a unique challenge to healthcare providers. On the 11 March 2020, the
WHO declared COVID-19 to be a pandemic. The virus affected people of all ages, both
fit and frail, and predicting who would have severe disease was difficult. By the end of
March 2023, over three years into the pandemic, there have been over half a billion reverse
transcriptase polymerase chain reaction (TR-PCR) tests, over 22 million positive cases and
over 221,000 deaths attributed to COVID-19 in the United Kingdon (UK) [2].

Scores that effectively predict disease severity and mortality, whilst not a substitute
for clinical judgement, are useful tools for clinicians. They aim to support clinical decision
making, enabling the timely initiation of appropriate management and better allocation
of resources, hopefully leading to safer patient care and improved patient outcomes. It
is therefore essential that these tools perform well as they can directly impact patient
management. A score that inaccurately predicts severity or mortality could result in more
harm to our patients than benefit.

When faced with this new disease, clinicians turned to previously developed severity
scoring and mortality prediction tools to help guide decisions on hospital admission and
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predict the requirement for advanced support. Established scores such as the CURB65 [3],
NEWS2 [4], qSOFA [5] and APACHEII [6] were applied to patients with COVID-19. How-
ever, a subsequent evaluation of these scores found that they underestimated mortality and
placed too much emphasis on haemodynamic instability [7]. This is perhaps unsurprising
when the pathogenesis of COVID as a respiratory virus is considered. In fact, shock was
only a feature in severe COVID-19, which accounted for 5% of cases [8].

As the COVID-19 pandemic developed, new prognostic scores were developed to
aid severity and mortality prediction. By January 2021, one year on from the first case
of COVID-19, a systematic review identified 232 new models, 107 of which were for
predicting mortality, severe disease or the level of support likely to be required. However,
all scores were found to have a high or unclear risk of bias and many lacked independent
external validation [9].

We selected three scores developed and validated during the COVID-19 pandemic
that predicted severity or mortality: the ISARIC 4C mortality score [10], PRIEST [11] and
the novel severity score [12]. We selected these three COVID scores as they were developed
with the intention of predicting the mortality or risk of severe disease at the first point
of access of healthcare using information readily available and routinely collected in the
emergency department (ED) combined with an objective functional assessment. We selected
five pre-existing comparator scores that we felt were the most relevant to disease caused
by COVID-19. The CURB-65 score is commonly used and is recommended by the British
Thoracic Society as part of the assessment of community-acquired pneumonia [13]. The
NEWS2 score is recommended by the Royal College of Physicians for the monitoring of
hospital patients [4] and has good evidence for its use as a triage tool in the ED [14–16].
The qSOFA and Sequential Organ Failure Assessment (SOFA) score [17] are internationally
recognised tools for assessing sepsis. The REDS score [18] has been developed and is in use
in our ED to risk-stratify patients with suspected sepsis.

Our aim was to compare the performance of these pre-existing scores (CURB-65,
NEWS2, qSOFA, SOFA and the REDS scores) to the newly developed scores (ISARIC 4C,
PRIEST and novel COVID-19 severity scores) in a cohort of patients presenting to a single
ED who tested positive for SARS-CoV-2 by RT-PCR. The primary end-point was in-hospital
all-cause mortality.

2. Methods
2.1. Setting, Study Design and Population

This study was carried out in the ED of a university teaching hospital in London, UK.
The department sees approximately 130,000 adult patients annually. This is a retrospective
study of patient data from the ED suspected sepsis database, which is a convenience sample.
Patients meeting the following criteria are entered on the suspected sepsis database: adult
patients who received intravenous antibiotics for the treatment of suspected sepsis in the
ED prior to admission and met any one of the following criteria: (i) a minimum 3 points on
the NEWS2 score on arrival, (ii) have a SBP < 100 mmHg on arrival or (iii) have suspected
neutropenic sepsis. The latter group is formed of patients having had chemotherapy in the
preceding 6 weeks or other conditions that may cause bone marrow suppression, such as
drug-induced agranulocytosis or aplastic anaemia. Patients presenting with COVID-19
confirmed by RT-PCR were extracted from the dataset and studied. Those with a negative
test were excluded.

2.2. Study Period and Data Collection

Adult patients who were admitted between 1 January and 31 December 2020 who
satisfied the above criteria were studied. The patient’s initial vital signs, white cell count
(WCC), platelet count, INR, use of warfarin or a direct oral anticoagulant (DOAC), urea,
creatinine, bilirubin, serum albumin, C-reactive protein, lactate, presence of refractory
hypotension, chronic obstructive pulmonary disease (COPD) and other comorbidities
such as dementia, malignancy, obesity, diabetes, neurological disorders, the presence of
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cardiovascular, renal or liver impairment, the ability to live independently, use of long-
term oxygen therapy (LTOT) and previous do-not-attempt-resuscitation (DNAR) orders
(community or in-hospital) are routinely collected. Dependence on care (a minimum three-
times-a-day care package or nursing home residency) equated to a Rockwood Clinical
Frailty Score (CFS) of six of more [19]. The patients were followed up to discharge from the
hospital and their outcome was recorded. The method of arrival, admission to the intensive
care unit (ICU) and hospital length of stay were also noted.

The clinical notes were reviewed by researchers (the authors) who are doctors. The
data on patients meeting the inclusion criteria were collected for the purpose of continuous
audit. The researchers were trained to extract the data from the contemporaneous clinical
notes. The data were entered on to an electronic spreadsheet (Excel). All data outside the
normal range were rechecked by a second researcher against the original data and corrected
where necessary, prior to being anonymised.

The CURB-65, NEWS2, qSOFA, SOFA, REDS, ISARIC 4C, PRIEST and novel COVID-19
severity scores were calculated retrospectively using the initial vital signs, blood tests and
required co-morbidities identified on admission. Receiver operator characteristic (ROC)
curves were constructed for all scores and the cut-off points were identified for each scoring
system by the statistical software programme. Patients who had scores above the cut-off
point were deemed to have a high risk of mortality. The test-characteristics were calculated
for the high-risk populations. The sensitivities for mortality and the AUROC curves of the
ISARIC 4C score were compared to all of the other scores.

When calculating the SOFA score, SaO2 (peripheral oxygen saturation)/FiO2 ratio [20]
was used in place of the PaO2/FiO2 ratio because arterial blood gases were not available
for most patients. Where available, SaO2 on 0.21 FiO2 (normal atmospheric oxygen) was
used when calculating the SaO2/FiO2 ratio. With regard to the mean arterial pressure
(MAP), a score of 1 point was allocated if the initial MAP or the MAP after a fluid bolus
was <70 mmHg and a score of 3 points if refractory hypotension was present. The baseline
SOFA score and the admission SOFA scores were calculated. The change in SOFA (∆SOFA)
score was also calculated. The test characteristics of a minimum increase of two points was
also calculated. Baseline performance status was calculated using the categories defined by
the PRIEST score study.

Finally, the mortality rates between ‘wave one’ (13 March 2020 to 31 August 2020) and
‘wave two’ (1 September 2020 to 31 December 2021) of the pandemic were compared.

2.3. Sample Size

The minimum sample size required to perform this study would be a population
with 10 deaths per variable in the score [21]. The PRIEST score had the largest number of
variables at 10 variables. Thus, the minimum deaths in the population studied should be
greater than 100.

2.4. Missing Variables

Missing variables were assigned a score of 0 when calculating all of the scores. This
decision was made based on the practical use of the scores. This does not imply that
the missing variable was normal. For patients on warfarin or a DOAC, a score of 0 was
allocated for INR in the REDS score.

2.5. Statistics

MedCalc Statistical Software version 19.7 (MedCalc Software Ltd., Ostend, Belgium)
was used for statistical analysis. The baseline variables were checked for normality. If
normally distributed, they were described as mean with standard deviation. When nor-
mality was rejected, the data were described as a median together with its interquartile
range (IQR). Where normality was rejected for continuous variables, univariate analysis
was carried out using the Mann–Whitney test. Differences in categorical variables were
analysed using the chi-square test. Statistical significance was defined as p < 0.05. The
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AUROCs were reported together with their 95% confidence interval (CI). The difference in
AUROC curves was assessed by the DeLong method [22].

3. Results

Of the 3097 patients in the sepsis database, 504 patients with COVID-19 were studied
as shown in Figure 1. Of the 504 patients studied, 153 died in hospital: a mortality rate of
30.5%. Our cohort of patients satisfied the required sample size.
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Figure 1. Patient flow diagram.

All physiological variables were available. The missing point of care and laboratory
variables were as follows: lactate 20 (4%), INR 46 (9.1%), bilirubin 44 (8.7%), albumin 38 (7.5%),
WCC 3 (0.6%), neutrophil count 3 (0.6%), platelets 3 (0.6%) and urea and creatinine 1 (0.2%).

Baseline data for the population studied are presented in Table 1. None of the data
were normally distributed. For all scores studied, the difference in score between survivors
and non-survivors was significant (p < 0.0001). The median age of patients who died was
77 [IQR 65.75–85] years compared to 63 [50.25–75] years, which was statistically significant
(p < 0.0001). There was no difference in mortality between males and females (p = 0.32).
There was a statistically significant difference between survivors and non-survivors for
all physiological parameters recorded, apart from heart rate and temperature. Similarly,
all blood tests showed a statistically significant difference between survivors and non-
survivors, apart from the neutrophil count and the total WCC. Of the comorbidities studied,
the presence of dementia, a CFS of 6 or more and a previous DNAR order were all found
more commonly in non-survivors.

Table 1. The baseline characteristics of the study population.

Patient Characteristics

All
(n = 504)

Median [IQR] or
Number (Percentages)

Survivors
(n = 351)

Median [IQR] or
Number (Percentages)

Non-Survivors
(n = 153)

Median [IQR] or
Number (Percentages)

Difference
between

Survivors and
Non-Survivors

Age (years) 68 [55–80] 63 [50.25–75] 77 [65.75–85] p < 0.0001

Sex (male) 319 (63.3%) 217 (61.8%) 102(66.7%) p = 0.32

Respiratory rate
(breaths/minute) 26 [22–32] 26 [22–32] 28 [23–36] p = 0.0031

Oxygen saturation (%) 91.5 [85–95] 92 [88–95] 89 [77.75–94] p < 0.0001

Fraction of inspired oxygen
(FiO2) 0.21 [0.21–0.21] 0.21 [0.21–0.21] 0.21 [0.21–0.3625] p < 0.0001

Heart rate (beats/minute) 98 [84–111] 98 [83–111] 95 [84.75–111] p = 0.91
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Table 1. Cont.

Patient Characteristics

All
(n = 504)

Median [IQR] or
Number (Percentages)

Survivors
(n = 351)

Median [IQR] or
Number (Percentages)

Non-Survivors
(n = 153)

Median [IQR] or
Number (Percentages)

Difference
between

Survivors and
Non-Survivors

Systolic blood pressure 127 [115–143] 128 [116–143] 89 [77.75–94] p < 0.0001

Temperature (degrees
centigrade) 37.6 [36.9–38.4] 37.6 [37–38.6] 37.5 [36.8–38.3] p = 0.053

Glasgow Coma Score 15 [14–15] 15 [15–15] 15 [14–15] p < 0.0001

Altered mental state (new) 151 (30%) 76 (21.7%) 75 (49%) p < 0.0001

Refractory hypotension 8 1 7 p < 0.001
Blood results

WCC (×109/L) 7.6 [5.6–10.7] 7.5 [5.6–10.7] 7.9 [5.7–11] p = 0.36

Neutrophil count 6 [4.2–8.9] 5.75 [4.1–8.5] 6.3 [4.4–9.35] p = 0.10

Platelets (×109/L) 210 [161–288] 216 [164–294.5] 188 [143.75–250.25] p = 0.0009

International normalised
ratio (INR) 1.2 [1.1–1.3] 1.2 [1.1–1.3] 1.2 [1.1–1.4] p = 0.002

On warfarin or a DOAC 50 (9.9%) 24 (6.8%) 26 (17%) p = 0.001

Urea (mmol/L) 6.7 [4.5–11.2] 5.8 [4.2–8.875] 9.7 [6.5–14.95] p < 0.0001

Creatinine (micromol/L) 97 [76–138.5] 91 [74–121.75] 124.5 [84–164] p < 0.0001

Bilirubin (micromol/L) 9 [6–12] 8 [6–12] 9 [6–14] p = 0.02

Albumin (g/L) 31 [27–33] 31 [28–34] 29 [26–32] p < 0.0001

C-reactive protein (mg/L) 103 [59–172] 93 [53.75–160.25] 115 [70–211.25] p = 0.005

Lactate (mmol/L) 1.5 [1.1–2.2] 1.4 [1.0–2.0] 1.85 [1.2–2.6] p < 0.0001
Co-morbidities

Dementia 63 (12.5%) 30 (8.5%) 33 (21.6%) p = 0.0001

Malignancy 25 (5%) 15 (4.3%) 10 (6.5%) p = 0.27

NH residency or live-in carer
or minimum TDS care

package
105 (20.8%) 51 (14.5%) 54 (35.3%) p < 0.0001

Long-term oxygen therapy
(LTOT) 4 (0.7%) 1 (0.3%) 3 (2%) p = 0.086

Community or previous
in-hospital DNAR orders 33 (6.5%) 12 (3.4%) 21 (13.7%) p < 0.0001

Any of the above
co-morbidities 140 (27.8%) 72 (20.5%) 68 (44.4%) p < 0.0001

Obesity 96 (19%) 69 (19.7%) 27 (17.6%) p = 0.62

Diabetes 153 (30.4%) 99 (28.2%) 54 (35.3%) p = 0.11

Chronic pulmonary disease 53 (10.5%) 33 (9.4%) 20 (13.1%) p = 0.27

Chronic kidney disease 31 (6.2%) 17 (4.8%) 14 (9.2%) p = 0.07
Scores

ISARIC 4C 12 [8–15] 10 [6–13] 14 [12–16] p < 0.0001

NOVEL 4 [2–5] 3 [2–4] 5 [4–6] p < 0.0001

PRIEST 11.5 [9–14] 10 [8–13] 14 [12–17] p < 0.0001

REDS 2 [1–3] 2 [1–3] 3 [2–4] p < 0.0001

qSOFA 1 [1–2] 1 [1–1] 1 [1–2] p < 0.0001

NEWS2 7 [5–9] 6 [5–8] 8 [6–10] p < 0.0001

CURB65 2 [1–3] 1 [1–2] 3 [2–3] p < 0.0001

SOFA 2 [1–3] 1 [0–2] 3 [2–5] p < 0.0001
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Figure 2 shows the ROC curves for the COVID scores and the SOFA score and Figure 3
shows the ROC curves for the ISARIC 4C score and the other scores. The AUROC curve and
the test characteristics at the cut-off scores determined by the statistical software package
are presented in Table 2. The difference in AUROC curve compared to the ISARIC 4C score
and the other scores are presented together with the significance of that difference. The
AUROC curve of the NEWS2 and qSOFA scores are significantly smaller compared to the
ISARIC 4C score. There was no significant difference between the ISARIC 4C score and the
remaining scores. Similarly, there was little difference in the test characteristics.

Of the 284 patients in the first wave, 98 died, which is a mortality rate of 34.5%. Of the
221 patients in the second wave, 56 died, which is a mortality rate of 25.3%. The difference
in mortality rates between the first and second wave was significant: p = 0.03. The two
cohorts were not analysed separately as they did not individually reach the required
sample size.
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Table 2. The AUROC curves, cut-off points and test characteristics of the scores.

Score AUROC
(95% CI)

Significance of
Difference in

AUROC Curve
Compared with

4C Score

Cut-
off

Score

Sensitivity
Percentage
(95% CI)

Specificity
Percentage
(95% CI)

Positive
Predictive
Percentage
(95% CI)

Negative
Predictive

Value
Percentage
(95% CI)

Accuracy
Percentage
(95% CI)

ISARIC 4C 0.76
(0.72–0.8) NA ≥13 69.3

(61.3–76.5)
69.2

(64.1–74.0)
49.5

(44.8–54.3)
83.8

(80.1–86.9)
69.3

(65.0–73.3)

PREIST 0.75
(0.71–0.79) p = 0.61 ≥12 78.4

(71.1–84.7)
62.4

(57.1–67.5)
47.6

(43.7–51.6)
86.9

(82.9–90.1)
67.2

(63.0–71.4)

NOVEL 0.73
(0.69–0.77) p = 0.05 ≥4 75.8

(68.2–82.4)
58.4

(53.1–63.6)
44.3

(40.5–48.1)
84.7

(80.5–88.1)
63.7

(59.3–67.9)

SOFA 0.77
(0.73–0.81) p = 0.75 ≥2 81.1

(73.9–86.9)
59.5

(54.2–64.7)
46.6

(43.0–50.3)
87.8

(83.7–91.0)
66.1

(61.8–70.2)

CURB65 0.74
(0.7–0.78) p = 0.12 ≥2 84.3

(77.6–89.7)
51.0

(45.6–56.3)
42.9

(39.8–46.0)
88.2

(83.6–91.6)
61.1

(56.7–65.4)
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Table 2. Cont.

Score AUROC
(95% CI)

Significance of
Difference in

AUROC Curve
Compared with

4C Score

Cut-
off

Score

Sensitivity
Percentage
(95% CI)

Specificity
Percentage
(95% CI)

Positive
Predictive
Percentage
(95% CI)

Negative
Predictive

Value
Percentage
(95% CI)

Accuracy
Percentage
(95% CI)

REDS 0.73
(0.68–0.76) p = 0.11 ≥3 67.3

(59.3–74.7)
63.5

(58.3–68.6)
44.6

(40.3–49.0)
81.7

(77.8–85.0)
64.7

(60.3–68.9)

NEWS2 0.68
(0.64–0.72) p = 0.004 ≥8 61.4

(53.2–69.2)
67.0

(61.8–71.9)
44.8

(40.0–49.6)
79.9

(76.3–83.1)
65.3

(60.9–69.4)

qSOFA 0.67
(0.62–0.71) p = 0.0002 ≥2 47.1

(39.0–55.3)
82.9

(78.6–86.7)
54.6

(47.4–61.5)
78.2

(75.4–80.8)
72.0

(67.9–75.9)

AUROC Area Under Receiver Operator Characteristic curve; CI Confidence Interval; REDS Risk-stratification
of Emergency Department Suspected Sepsis; NEWS2 National Early Warning Score 2, CURB65 Confusion Urea
Respiratory rate Blood pressure 65(years), SOFA Sequential Organ Failure Assessment, qSOFA quick Sequential
Organ Failure Assessment.

4. Discussion

In this retrospective single-centre cohort study, we compared the performance of
three prognostic models developed since the start of the COVID-19 pandemic with five
pre-existing scores used to assess patients admitted to hospital with the primary endpoint
of all-cause mortality during in-patient hospital stay. We found that the NEWS2 and qSOFA
scores were not as effective in predicting mortality in our population, with a significantly
smaller AUROC curve compared to that of the ISARIC 4C mortality score. However, there
was no difference in AUROC curve or the test characteristics between the ISARIC 4C
mortality score and the remaining scores studied.

The population studied fulfilled the above-described definition of suspected sepsis.
They are therefore likely to be the more unwell COVID-19 patients. This is reflected in
the baseline characteristics, with a median NEWS2 score of 7 [IQR 5–9]. Unsurprisingly,
the baseline observations of the non-survivor cohort were further from the normal range
and, for most parameters, reached a statistically significant difference when compared
with survivors. There was no statistically significant difference in the incidence of fever
in survivors compared with the non-survivor cohort. This likely reflects that fever is a
clinical feature with high prevalence in COVID-19 infection regardless of severity, and
was 79.43% in one systematic review [23]. Our data report that the baseline median FiO2
for both survivors and non-survivor cohorts was 0.21. This reflects the fact that, where
available, SaO2 on 0.21 FiO2 was used (either recorded at the time of presentation to the
ED or documented by pre-hospital providers) to allow for a more accurate calculation of
the SaO2/FiO2 ratio for the SOFA score [20].

We found that, in our study population, all scores discriminated for mortality, with
the AUROC curve values and the 95% CI > 0.5. Of the three newly developed scores, the
ISARIC 4C score achieved the highest AUROC curve value of 0.76 (95% CI 0.72–0.8). This
AUROC curve value is similar to that published by Knight et al.: 0.79 (95% CI 0.78–0.79)
and 0.77 (95% CI 0.76–0.77) in the derivation and validation cohorts, respectively [10]. In
addition, the cut-off point of ≥13 in our population was similar to the cut-off point of
15 found by Knight et al.

The PRIEST score had an AUROC of 0.75 (95% CI 0.71–0.79). This is marginally
lower than the AUROC curve of 0.8 (95% CI 0.79–0.81) found by Goodacre et al. in their
validation cohort [11]. The novel COVID-19 severity score had an AUROC curve of 0.73
(95% CI 0.69–0.77) compared to the AUROC curve published by Aitschui et al. of 0.82
(95% CI 0.81–0.85) in the derivation cohort and 0.8 (95%CI 0.79–0.82) for the validation
cohort. Overall, our results are similar to the published validation cohorts.

A review of pre-existing scores applied to patients with COVID-19 published by
Bradley et al. [7] provided a useful comparison for our data. This review evaluated the
performance of these scores using clinical data routinely recorded at presentation to hospital
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with the primary end-point of 30-day mortality. We found that the CURB-65 score had an
AUROC curve of 0.74 (95% CI 0.70–0.78), which is comparable to that found by Bradley et al.
(0.75) and the AUROC curve of 0.78 for 30-day mortality found by Elmoheen et al. [24]. We
found the AUROC curve for qSOFA to be 0.67 (95% CI 0.62–0.71), which is a value similar
to 0.62 found by Bradley et al. Other studies found a slightly higher AUROC curve for
qSOFA but not significantly so: 0.73 (95% CI 0.72–0.74) [25] and 0.74 (95% CI 0.66–0.82) [26].

The NEWS2 score had an AUROC curve of 0.68 (95% CI 0.64–0.72) in our cohort. This
is similar to the AUROC curve of 0.67 found by Bradley et al. [7] and 0.65 (95% CI 0.61–0.68)
found by Scott et al. [27]. However, other studies have found an AUROC curve of 0.82
(95% CI0.69–0.95) [28] and 0.84 (95% CI 0.79–0.90) [29]. We found the AUROC curve for the
SOFA score to be 0.77 (95% CI 0.73–0.81). This is in the range of other studies. However,
unlike the other scores studied, previous research has found a large variability in AUROC
curve values for the SOFA score of between 0.59–0.99 [26,30,31].

The AUROC curves for the NEWS2 and qSOFA scores are relatively low (0.68 and
0.67, respectively) compared to the other scores. This may be because they rely solely on
the physiological variables. The other scores utilise biochemistry results and incorporate a
measure of the baseline function (clinical frailty score and performance status) or consider
patient comorbidities. It has been shown that certain comorbidities are risk factors for
increasing the severity of disease and mortality [32–35].

It may therefore be expected that scores that include co-morbidity or baseline function
might perform better. This does not, however, mean that the physiological-value-only scores
are not useful. They may be more suited as triage tools at initial assessment—for example the
NEWS2 score at ED triage—rather than a tool for risk stratification or mortality prediction.

The REDS score is currently used in the ED of this centre for patients with suspected
sepsis receiving intravenous (IV) antibiotics. It is not routinely calculated for COVID-19
patients unless they are receiving IV antibiotics. The REDS score achieved a similar AUROC
curve for mortality when compared to the three COVID scores. Overall, we found that,
while the scores developed specifically for assessing patients with COVID-19 perform well
for predicting mortality in ED patients, they do not outperform pre-existing scores.

It is important to consider the application of these scores in the ED. Despite the
development of more rapid PCR testing for COVID-19, there often remains some diagnostic
uncertainty at initial assessment, and there are often multiple acute pathologies present. In
these situations, a more general score that has been validated for use in both patients with
COVID and with an alternative diagnosis may be more suitable.

Having an accurate and reliable score for predicting mortality that can help to support
and direct clinical decision making is invaluable. In our cohort, we found that new models
do not outperform pre-existing scoring systems. In the context of a respiratory infection,
the CURB65 and NEWS2 scores are of relevance. These are two scores that many clinicians
will be familiar with: NEWS2 is recommended by the Royal College of Physicians for the
routine monitoring of hospital in-patients [4] and has strong evidence for its use in the
ED [14–16], although it may be of more use in tracking clinical course rather than as an
initial score for predicting mortality. The CURB65 score is used widely in the assessment
of patients presenting with suspected pneumonia [3] and is recommended by the British
Thoracic Society as part of the assessment of community-acquired pneumonia [13]. They
are already established in current practice, which means that clinicians are likely to find it
easier to incorporate them when caring for patients with COVID-19.

A further evaluation of the performance of these scores is warranted both in larger and
more diverse patient cohorts. It would also be of benefit to assess these scores in patients
with suspected COVID-19 who are discharged from hospital or not treated with antibiotics.
This will hopefully reinforce our findings that the scores can predict mortality in patients
with COVID-19 and would provide an evidence base for their use in supporting decisions
to discharge patients. Our results also find that existing scores perform as well as newly
developed scores for predicting mortality and that perhaps future research should focus on
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further understanding how these scores relate to disease caused by COVID-19 alongside
the development of novel scores.

5. Limitation

Firstly, this is a retrospective single-centre study. Secondly, the cohort selected for this
study all fit the previously discussed criteria for suspected sepsis and received intravenous
antibiotics. This may have impacted the patient population that was audited. Clinicians
may also have become more comfortable with withholding IV antibiotics in patients who
were more unwell as they gained more experience managing the disease. Third, the data
studied were not normally distributed. We do not know what effect this may have had
on the performance of the scores. Finally, our endpoint of mortality at hospital discharge
does not account for patients who may have died from an alternative pathology during
the admission.

6. Conclusions

In this single-centre observational cohort study, we found that the new scores de-
veloped during the COVID-19 pandemic did not outperform some pre-existing scores
(CURB-65, SOFA and the REDS scores) in predicting mortality in our population. The
NEWS2 and qSOFA scores were less effective in predicting mortality. We have demon-
strated that the application of pre-existing scores, such as the CURB-65, is effective for
predicting mortality, and suggest that they have benefits over the newly developed scores,
including clinician familiarity and application in situations of diagnostic uncertainty.
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