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Original article

Identifying a more severe emergent COVID-19
variant using Emergency Departments’ routinely
collected clinical measures

Adelaide Nyinawingeri, Michael Staff
Abstract
Objective

To determine whether a clinical scoring system (the mPRIEST score) could be used to identify an
emerging coronavirus disease 2019 (COVID-19) variant with increased clinical severity.

Design

Cross sectional study comparing two time periods (Delta and Omicron waves).

Setting

Public Emergency Departments in Northern Sydney Local Health District.

Participants

Patients presenting during August 2021 (Delta wave) and January 2022 (Omicron wave) with con-
firmed COVID-19. Data on age, gender, temperature, heart rate, systolic blood pressure, respiratory
rate, oxygen saturation and mental status were extracted from patients’ electronic medical records to
assess clinical disease severity at presentation.

Main outcome measures

Modified Pandemic Respiratory Infection Emergency System Triage (mPRIEST) score calculated
using routinely collected data.

Results

A sample of 262 records of COVID-19 positive patients presenting during the Delta and initial
Omicron waves were reviewed with 205 having COVID-19 as their primary diagnosis. During the
Delta wave 48.1% had scores above 4 compared to 35.1% for the Omicron wave (p = 0.03). The
median score was also significantly higher for the Delta group (4 vs 3; p = 0.01). Hospitalisations,
admissions to ICU and deaths during admission were higher among patients presenting during the
Delta wave than among those presenting during the Omicron wave.
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Conclusion

The mPRIEST score was significantly higher for patients for whom the predominant circulating
variant was Delta than those for whom the predominant circulating variant was Omicron. This
finding is consistent with international reporting of severity measured by hospital admission data
and demonstrates the score’s possible ability to identify an emergent strain with higher morbidity

and mortality.

Keywords: COVID-19; COVID-19 variants; mPRIEST score; emergency departments

Introduction

Australia has experienced several waves of coro-
navirus disease 2019 (COVID-19) infections,
with recent population-wide outbreaks caused
by the Delta and Omicron variants of concern."
These variants differ in their transmissibility,
ability to escape immunity from vaccination,
and disease severity.>* In New South Wales
(NSW), the Delta variant was responsible for
a wave beginning in July 2021 and was largely
replaced by another wave due to the Omicron
variant that commenced in December of that
year. A report by the World Health Organization
in 2022 confirmed that the Delta variant had
higher morbidity and mortality than the more
recent Omicron variants.’

Current COVID-19 surveillance activity in
Australia includes notifications based upon
laboratory polymerase chain reaction (PCR)
testing or patient administered rapid antigen
testing, whole genome sequencing, hospital
admission data and death data.> 7 Although
whole genome sequencing can confirm the
presence of new variants, the public health com-
munity still needs to determine whether their
detection warrants an intensified public health
response.® Hospital admission and death data
are indicators of disease severity, although they
lag behind changes in disease prevalence.”"
At an individual level, hospitalisation and
death outcomes have been estimated to occur
on the order of 8 to 10 days and 18 to 25 days
after onset of illness respectively.” At a popula-
tion level, these lags can limit the responsive-
ness—and hence likely effectiveness—of public
health responses, such as calls for increased
social distancing and mask wearing and the
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broadening of the use of antiviral medications
should emergence occur of a new variant with
increased clinical severity.

In New South Wales, a near real-time monitor-
ing system that analyses electronic medical
record data (the Public Health Rapid Emergency
Disease Syndromic Surveillance)'! reports the
number of hospital Emergency Department
(ED) presentations by patients with COVID-19.
By including more clinical data into this system
it could be used to monitor the illness sever-
ity of patients presenting with COVID-19 and
enhance our current surveillance system.

United Kingdom (UK) Emergency clinicians
and researchers have developed an ED triage
tool, based on clinical assessment alone, to
predict the outcome of patients presenting with
COVID-19 infection (the Pandemic Respiratory
Infection Emergency System Triage [PRIEST]
score).”? The score has subsequently been vali-
dated in settings outside the UK" and its use
hasbeen further promoted as a decision-making
support tool in emergency care."

There is the potential to utilise clinical scoring
systems such as the PRIEST score to not only
assist in clinical decision making at a patient
level, but to also provide an early warning of a
population-level change in clinical severity of
COVID-19 patients that warrants an increased
public health response. The objective of our
study was to determine whether the PRIEST
score, which utilises routinely collected emer-
gency department data recorded in existing
electronic medical records, could be used to
identify an emerging COVID-19 variant with
increased clinical severity in a near real-time
manner.

health.gov.au/cdi



Method
Participants

Emergency Department (ED) attendance lists
for one tertiary referral and two district hos-
pitals in the Northern Sydney Local Health
District (NSLHD) were cross-referenced
with notifications received by NSW Health
and recorded in the Notifiable Conditions
Information Management System (NCIMS) to
identify patients with a confirmed COVID-19
diagnosis within seven days before or after the
date of ED presentation. A total of 131 patients
that presented to NSLHD EDs in August 2021
(presumed to be part of the Delta wave) and
a random sample of 131 patients drawn from
1,043 attendances in January 2022 (presumed
to be part of an Omicron wave) were included in
the study. The sample of January 2022 cases was
randomly selected using the STATA package.

Data collection

The electronic medical records of patients were
manually reviewed to collect basic demographic
data; clinical observations; whether they were
admitted (either to the general ward or the
intensive care unit); and whether they had
died whilst in hospital. As part of this review
it was determined whether COVID-19 was the
primary cause for their presentation or an inci-
dental finding.

The clinical observations collected were those
recorded on initial presentation to the ED prior
to the commencement of treatment (e.g. supple-
mentary oxygen). These observations consisted
of those necessary to calculate the PRIEST
score (see Appendix A, Table A.1), with the
exception of ‘performance status’ This variable
was excluded from the score due to concerns
about the accuracy and reliability of recording
in ED records and resulted in the calculation
of a modified PRIEST (mPRIEST) score. This
approach was similar to that adopted by others
who have validated the ability of this modified
score to predict clinical outcomes."?

health.gov.au/cdi

Analysis

Data were analysed both as a single group and
as a subgroup of participants where COVID-19
was the primary cause for presentation.
mPRIEST scores were dichotomised into lower
probability (score less than or equal to 4) and
higher probability (score greater than 4) of
adverse outcome." This threshold was chosen
as previous validation of the score demonstrated
a clear threshold for increased probability of
adverse outcomes above a score of 4.2 Chi-
square tests were performed to compare the two
time periods. Raw mPRIEST scores were also
compared between time periods using a log
rank test. Although not a primary objective of
the study, hospital admission and death whilst
in hospital were compared across scores and
study periods.

As the mPRIEST score includes age and sex as
inputs, no adjustment was attempted for these
variables. However, it is possible that patients
presenting to a tertiary hospital may have a
higher level of clinical severity so adjustment
was made using a logistic regression model. All
analyses were done in STATA."

Ethics

Ethics approval was gained from the Northern
Sydney Local Health District Human Research
Ethics Committee to conduct this research,
approval reference number 2022/ETH00732.

Results

A total of 262 medical records were reviewed,
with 205 (78%) patients presenting as a result
of COVID-19. There was a higher proportion of
males and younger patients in the Delta wave
group. Looking at the study group as a whole,
both the median score and the proportion of
patients with a score greater than four were sta-
tistically significantly higher for the Delta wave
group (one point and 13% respectively). When
restricted to patients presenting primarily due
to COVID-19, a similar pattern was observed
(Table 1).
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Table 1: Gender, age and mPRIEST Score by time period (August 2021 Delta wave; January 2022

Omicron wave)

Category? August 2021 January 2022 p value
All presentations (N = 262) N=131 N=131

Male (%) 66 (50.4) 59 (45.0) 0.39
Median age in years (IQR) 42 (29-57) 49 (32-71) <0.01
Median score (IQR) 4(2-7) 3(1-6) 0.01
Score >4 (%) 63 (48.1) 46 (35.1) 0.03
Tertiary hospital (%) 51(38.9) 55 (42.0) 0.62
COVID-19 primary cause (N = 205) N=109 N=96

Male (%) 53 (48.6) 39 (40.6) 0.25
Median age in years (IQR) 42 (30-57) 51.7 (33.5-71) <0.01
Median score (IQR) 5(3-8) 3(1-6.5) 0.01
Score > 4 (%) 57(52.3) 37(38.5) 0.049
Tertiary hospital (%) 43(39.5) 35(36.5) 0.66

a IQR:interquartile range.

Admission and death data are reported in
Table 2. These data confirmed that patients
with higher scores were more likely to be admit-
ted to hospital; to be admitted to an intensive
care unit (ICU); and to die in hospital. A similar
pattern of increased severity was demonstrated
for patients who presented during the Delta
wave and to the tertiary hospital. The logistic
regression modelling showed that both Delta
wave and tertiary hospital attendance were
significantly associated with increased odds of
having a score greater than four, with adjusted
odds ratios of 1.8 (95% confidence interval [95%
CIJ: 1.1-3.0; p = 0.02) and 2.3 (95% CI: 1.4-3.8;
p < 0.01) respectively.

Discussion

This study demonstrated that a clinical scoring
system (the mPRIEST score) could have detected
a higher level of clinical severity among patients
presenting to emergency departments during
the Delta COVID-19 wave compared to the
Omicron wave. Although already validated by
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others," a higher score was also demonstrated
to be associated with both hospital admission
and admission to ICU.

One of the major advantages of using the system
described as a surveillance tool is its potential
to be ‘near real-time’. This is made possible by
its use of routinely collected clinical data that
is likely to be recorded in electronic medical
records. Current ED surveillance systems in
Australia have the ability to interrogate elec-
tronic medical records but have not as yet fully
utilised clinical observations.” A key require-
ment to pursue this strategy is the ability to
interpret the significance of these data, and the
mPRIEST score shows promise in this regard.

Being a novel system, a new quantitative
method to identify an emerging strain with
increased severity will need to be established. As
an example, given that at least 100 COVID-19
cases have presented to emergency departments
per day during recent waves,'¢ one potential pre-
determined measure indicating the arrival of a
new strain could be developed by comparing

health.gov.au/cdi



Table 2: Admissions and deaths by mPRIEST score, time period and hospital type

Category Admitted p value Admitted to ICU p value Died p value
mPRIEST score
1/153 1/153
< 9
<4 66/153 (43.1%) 0.7%) 0.7%)
<0.01° 197109 <0.01 13109 <0.01
0,
>4 90/109 (82.6%) (174%) (11.9%)
Variant (time period)©
18/131
0 0
August 2021 105/131 (80.1%) (13.7%) 9/131(6.9%)
<0.01° <0.01 0.27°
January 2022 51/131(38.9%) 2131 5/131(3.8%)
' (1.5%) '
Hospital type
. 10/106
0, 0,
Tertiary 94/106 (88.7%) (9.4%) 8/106 (7.5%)
<0.07° 0.37° 0.19°
. 10/156
0, 0,
District 62/156 (39.7%) (6.4%) 6/156 (3.8%
a Chi*test.

b  Fisher’s exact test.

¢ Inferred principal responsible SARS-CoV-2 variant: Delta (August 2021), Omicron (January 2022).

the proportions of cases with mPRIEST scores
above 4 for the current week with the propor-
tion calculated for the previous four weeks.

There are several limitations of the current study
that need to be acknowledged. Firstly, there was
an assumption that the presentation period was
a good proxy for distinguishing between the
Delta and Omicron variants. However, based
upon whole genome sequencing, this is likely to
be the case at a population level.”” Using time
period comparisons could have also introduced
a further limitation, as COVID-19 vaccination
levels in the community were lower in August
2021 than in January 2022. Although vaccina-
tion likely lessened the impact of COVID-19 in
the Omicron wave,'® the objective of the study
was to determine the severity of illness at a
particular point given community vaccination
rates at the time.

Secondly, although the mPRIEST score (which

does not include a measure of activity/self-care)
has been validated in an emergency department

health.gov.au/cdi

setting, it does not consider the prevalence of
comorbidities specifically. Including the collec-
tion of these data on an ongoing basis is likely
to be resource intensive and problematic in an
ED setting, thereby making implementation of
the system more difficult. Furthermore, it could
be argued that a surveillance system only needs
to measure the overall severity of illness in the
population as a whole rather than at an indi-
vidual level, and hence collection of individual
patient comorbidities is unnecessary.

The mPRIEST score is an example of a clinical
scoring system that could be incorporated into
existing emergency department surveillance
to monitor changes in COVID-19 severity that
may occur with the emergence of a new variant.
Its use would supplement current measures of
changes in severity, such as hospital admis-
sions and deaths, by detecting a ‘near real-time’
signal. Arming public health decision-makers
with this additional information may support

Commun Dis Intell (2018) 2023;47 (https://doi.org/10.33321/cdi.2023.47.16) Epub 23/3/2023 50f9



the making of timely decisions around the need
to introduce additional measures to control the
impact of an emerging COVID-19 variant.
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Appendix A: Supplementary material

Table A.1: Pandemic Respiratory Infection Emergency System Triage (PRIEST) score
components used in this study"

Variable Range Score
12-20 0
Resoifat el inute) 9-1 1
espiratory rate (per minute
piretory P 21-24 2
<9or>24 3
>95 0
94-95 1
Oxygen saturation (%)
92-93 2
<9 3
51-90 0
41-500r 91-110 1
Heart rate (per minute)
1M-130 2
<41or>130 3
1M-219 0
101-110 1
Systolic blood pressure (mm Hg)
91-100 2
<9Tor>219 3
36.1-38.0 0
35.1-36.0 0r 38.1-39.0 1
Temperature (° ()
>39.0 2
<351 3
Alert 0
Alertness
Confused or not alert 3
Air 0
Inspired oxygen
Supplemental oxygen 2
Female 0
Sex
Male 1
16-49 0
Age lyears) 5065 2
e (years
9y 66—80 3
>80 4
Unrestricted normal activity 0
Limited strenuous activity, can do light activity 1
Performance status® Limited activity, can self-care 2
Limited self-care 3
Bed/chair bound, no self-care 4

a  Asdetailed in reference 14.

b The modified PRIEST (mPRIEST) score used in this study does not include the ‘performance status’' component.
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