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Summary

Background Early, rapid detection of SARS-CoV-2 is essential in healthcare settings in order to implement appropri-
ate infection control precautions and rapidly assign patients to care pathways. Rapid testing methods, such as SARS-
CoV-2 rapid antigen testing (RAT) may improve patient care, despite a lower sensitivity than real-time PCR (RT-
PCR) testing.

Methods Patients presenting to an Emergency Department (ED) in Melbourne, Australia, were risk-stratified for
their likelihood of active COVID-19 infection, and a non-randomised cohort of patients were tested by both Abbott
Panbio™ COVID-19 Ag test (RAT) and SARS-CoV-2 RT-PCR. Patients with a positive RAT in the ‘At or High Risk’
COVID-19 group were moved immediately to a COVID-19 ward rather than waiting for a RT-PCR result. Clinical
and laboratory data were assessed to determine test performance characteristics; and length of stay in the ED was
compared for the different patient cohorts.

Findings Analysis of 1762 paired RAT/RT-PCR samples demonstrated an overall sensitivity of 75.5% (206/273; 95%
CI: 69-9-80-4) for the Abbott Panbio™ COVID-12 Ag test, with specificity of 100% (1489/1489; 95% CI: 99-8-100).
Sensitivity improved with increasing risk for COVID-19 infection, from 72-4% (95% CI: 52-8-87-3) in the ‘No Risk’
cohort to 100% (95% CI: 29-2-100) in the ‘High Risk’ group. Time in the ED for the ‘At/High Risk’ group decreased
from 421 minutes (IQR: 281, 525) for those with a positive RAT result to 274 minutes (IQR:140, 425) for those with
a negative RAT result, p = 0.02.

Interpretation The positive predictive value of a positive RAT in this setting was high, allowing more rapid instiga-
tion of COVID-19 care pathways and an improvement in patient flow within the ED.
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Introduction

Rapid diagnosis of SARS-CoV-2 infection is essential for
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Research in context

Evidence before this study

Meta-analyses of studies assessing the performance of
antigen tests have demonstrated sensitivities of 75-1-
76-7% for SARS-CoV-2 rapid antigen tests (RAT), and
specificities of 99-99-5%. A small number of studies
have reported the implementation of RAT in Emergency
Departments, with sensitivity ranging from 69-2—85%,
and excellent specificity 97-100%. Although the
reduced sensitivity of RAT compared to RT-PCR is poten-
tially offset by significantly improved result turn-around
times, few studies have reported on the impact of hav-
ing timelier test results in the Emergence Department.

Added value of this study

This study is one of the largest to report the implemen-
tation of rapid antigen testing for symptomatic patients
presenting to an Emergency Department, and high-
lights the potential impacts of rapid testing on length
of stay. High numbers of patients tested (1,762) as well
as a large number of COVID-19 PCR confirmed cases
(273) allows robust understanding of test performance
in this setting. Findings support a role for RAT to stream-
line COVID-19 positive patient flow in a hospital setting.

Implications of all the available evidence

Previously reported performance characteristics (~ 75%
sensitivity and >99% specificity) are maintained when
tests are performed at point of care in the Emergency
Department. With at least moderate COVID-19 case
numbers, the excellent specificity and positive predic-
tive value supports clinicians initiating patient COVID-
19 specific management and infection control protocols
based on a positive RAT result. Further study is needed
as to how to best apply RAT to maximise clinical and
health system outcomes.

—polymerase chain reaction (RT-PCR), with rapid point-
of-care antigen lateral flow devices (RATs) for SARS-
COV-2 now widely available. The key advantage of
RATS is the provision of rapid results, usually within 15
minutes, enabling timely decisions about individual
treatment pathways, infection control measures and
public health action.”” Several studies have assessed the
utility of RATs in schools and community settings,
largely to detect asymptomatic individuals with COVID-
19 in order to interrupt viral transmission.>*

The clinical utility and positive predictive value of
antigen testing are greatest in high-prevalence settings.’
Guidelines from the Infectious Diseases Society of
America (IDSA) recommend that, in symptomatic indi-
viduals with suspected COVID-19, an RT-PCR test is
preferred over a rapid antigen test, particularly when
the implications of a false negative result may have
adverse consequences e.g., in healthcare settings.®

However, early, rapid detection of SARS-CoV-2 is essen-
tial in healthcare settings in order to implement appro-
priate infection control precautions and rapidly assign
patients to appropriate care pathways. The need for
urgent patient triage is greatest in the hospital emer-
gency department, where patients with diverse clinical
conditions are located, and where bottlenecks in patient
flow can occur as patients await appropriate assessment
and test results.

Until early 2022 in Australia, most diagnostic test-
ing has been conducted using RT-PCR, with Australia
having one of the highest testing rates in the world.”
However, as community transmission of the Delta and
Omicron variants has become endemic in parts of Aus-
tralia during 2021 and 2022, alternative testing modali-
ties such as antigen testing have been increasingly
utilised. Previous work by our group assessed the feasi-
bility of using RATss to rapidly detect SARS-CoV-2 in
hospital emergency departments in Melbourne, Aus-
tralia.® This work provided valuable information on the
logistical and operational challenges associated with
implementing rapid antigen tests in our setting. How-
ever, at the time of our study in late 2020, there was
limited community transmission of SARS-CoV-2, pre-
cluding detailed assessment of the clinical performance
of antigen testing for rapid patient diagnosis.® Here, we
describe the performance and utility of rapid antigen
testing in the emergency department at a time of high
community transmission of the SARS-CoV-2 Delta vari-
ant in Melbourne. Specifically, the aims of the study
were to: (i) determine the clinical sensitivity and speci-
ficity of the Abbott PanBio™ COVID-19 Ag test and (ii)
describe the clinical pathway of patients who received
rapid antigen testing in the emergency department.

Methods

Study setting and patient population
The Royal Melbourne Hospital (RMH) is a tertiary aca-
demic public hospital situated in Melbourne, Victoria,
Australia. During the early phase of ‘COVID Peak’ (a
Victorian Department of Health (DH) designated risk-
rating based on COVID-19 daily case numbers, begin-
ning 23/08/2021 and current at the time of this study
on 20/12/2021)?, the number of daily COVID-19 cases
in Victoria increased from 48 on 23th August to 1,231
on the 20™ December. In addition to local community
RMH ED presentations, RMH was initially one of three
designated ‘COVID-19 Streaming Hospital’ for Victoria,
a designation that was applied in a stepwise fashion to
health services as the outbreak progressed. Under this
model all confirmed COVID-19 cases in Victoria requir-
ing hospital assessment or management were referred
to one of the COVID-19 Streaming Hospitals.
Throughout this period of ‘COVID-19 Peak’, all of
the RMH Emergency Department (ED) was considered
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a ‘suspected COVID-19’ ward. All emergency admis-
sions to the hospital were required to have a SARS-CoV-
2 RT-PCR test to determine: (i) their COVID-19 status,
and (ii) their destination within the hospital (e.g., to a
designated COVID or non-COVID ward). For patients
who were not admitted to hospital, SARS-CoV-2 RT-
PCR was undertaken according to clinical need as deter-
mined by the treating clinician.

To assess the utility of rapid antigen testing for
improving patient triage and flow through the emer-
gency department during ‘COVID Peak’, we undertook
a six-week prospective implementation study between
13™ September to 26™ October 2021, inclusive. All indi-
viduals undertaking COVID-19 PCR were eligible to be
offered rapid antigen testing, and therefore eligible for
inclusion. Limitations in access to rapid antigen test
kits, and availability of staff trained in their administra-
tion, meant not all those with COVID-19 PCR received
additional RAT. Participants were excluded if they did
not, or were not able to, consent to an additional nasal
swab for rapid antigen testing.

SARS-CoV-2 risk stratification

All patients underwent a standardised clinical and epi-
demiological screening process on initial presentation
to the emergency department (Supp. Figure SF1). Based
on this screening process, patients were classified into
five risk categories as: (i Known COVID-19 (positive
PCR in last 14 days); (i) High Risk (epidemiology and
compatible clinical syndrome); (iii) At Risk (epidemiol-
ogy without a compatible clinical syndrome); (iv) Low
Risk (compatible clinical syndrome without epidemiol-
ogy, or un-assessable patient), (v) No Risk Identified
(neither epidemiology, nor compatible clinical syn-
drome) (Supp. Figure SF1; Supplementary Table 1).
Known COVID-19 cases were admitted to dedicated
COVID-19 wards. High risk and At Risk cases were
managed on suspected COVID-19 (sCOVID) wards
once a negative PCR was obtained. Low Risk patients
were generally kept in ED until a PCR result was avail-
able to re-stratify them as No Risk or Known COVID-19.
No Risk Identified cases were managed on routine inpa-
tient wards with no added infection control precautions.
Prior to this study therefore, all risk categories other
than “No Risk” were required to wait in ED until a
SARS-CoV-2 RT-PCR result was returned.

SARS-CoV-2 rapid antigen testing

The Abbott PanBio™ COVID-19 Ag Rapid Test (RAT)
Device was selected for use in this study based on previ-
ously reported performance characteristics, and famil-
iarity with the device following a pilot program within
the RMH ED in 2020.>'°""* Mid-turbinate nasal swabs
were collected by specifically trained ED staff from
patients, according to the manufacturer’s instructions
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for use. In the initial stages of the project, rapid antigen
testing was limited to daytime ED shifts when adequate
training and supervision levels were available.

RAT results were checked by two staff members and
recorded in the patient electronic medical record.
Results were considered invalid if the control line was
not present; positive if the test line was visible within 15-
20 minutes, and negative if a test line failed to appear
by 20 minutes. If more than one test was undertaken
on a patient within the same ED presentation episode,
the majority result was recorded as the final result. Epi-
sodes with one positive and one negative result recorded
were considered indeterminate. Clinical decisions
related to patient triage, flow and infection control
measures were made based on the antigen test result
(Figure 1). The initially assigned COVID-19 risk cate-
gory was not de-escalated based on antigen test result.

Real-time SARS-CoV-2 PCR testing

ED staff collected combined nasal and oropharyngeal
swabs were tested in an onsite laboratory at RMH by
one or more commercial SARS-CoV-2 RT-PCR assays
(Cepheid Xpert® SARS-CoV-2 Xpress SARS-CoV-2;
Cepheid Xpert® SARS-CoV-2/Flu/RSV; Abbott Alinity
m SARS-CoV-2 assay or Hologic Panther Aptima
SARS-CoV-2 assay).” '® All assays met appropriate per-
formance characteristics for RT-PCR testing in either
FDA or comparator studies.” '® Samples were con-
firmed as SARS-CoV-2 PCR positive if they were posi-
tive on two or more different SARS-CoV-2 gene targets,
as per local guidelines.*® In the event of discordant test
results, a third gene target was tested, with the result
determined by the result of the third assay.

Data analysis and statistics

All patient demographic, clinical and epidemiological
data as well as antigen test result were extracted from
the electronic medical record. RT-PCR test result infor-
mation was extracted from the laboratory information
system and matched to ED presentation episode by
patient identifier and date of test. Sensitivity, specificity
and positive and negative predictive values (PPV and
NPV) were calculated by comparing the results of the
Abbott PanBio COVID-19 Ag test with RT-PCR. Where
appropriate, results were reported with 95% confidence
intervals by the ‘exact’ method of Clopper and Pearson.
The Mann-Whitney U test was used to test the null
hypothesis for the non-normally distributed data for
samples with positive versus negative RAT results (with
respect to PCR cycle threshold (Ct) values, days from
symptom onset and ED length of stay). Logistic regres-
sion was performed in GraphPad Prism to determine at
what Ct value the probability of a positive RAT result
was 50%. Statistical analyses and data visualisation
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Suspected COVID-19
(Identified at triage)

COVID-19 Ag Rapid Test

A

Positive antigen test

Increase isolation strategies
in ED

Negative antigen test

Rapid PCR test”

Routine PCR*@

Bed request for
Low risk Suspected COVID-19 ward

Epidemiology + Epidemiology -
A
Transfer directly to Transfer to high risk
COVID-19 ward Suspected COVID-19 ward /
await PCR result in ED

Figure 1. Workflow for the testing and management of COVID-19 Ag Rapid Tests results in the Emergency Department. Suspected COVID-19 included patients with any symptoms

(may or may not be consistent with COVID-19) or an epidemiological risk factor for COVID-19 exposure.

*Cepheid Xpert® SARS-CoV-2 Xpress SARS-CoV-2 or Cepheid
Xpert® SARS-CoV-2/Flu/RSV

# Abbott Alinity m SARS-CoV-2 assay or Hologic Panther Aptima
SARS-CoV-2 assay

@Cepheid Xpert® SARS-CoV-2 Xpress SARS-CoV-2 or Cepheid
Xpert® SARS-CoV-2/Flu/RSV on a case-by-case basis (after
discussion with Medical Microbiologist)
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were performed using either R Studio (version 1.4) or
GraphPad Prism (version 9.0).

Ethical declaration

This study was approved as a quality assurance activity
with Human Research Ethic Committee approval from
the Royal Melbourne Hospital (QA202008s).

Role of the funding source

This work was funded by the Royal Melbourne Hospital,
Melbourne, Australia. The funder was not involved in
data collection, analysis or manuscript preparation. KB,
EW and DAW are also supported by NHMRC grants.

Results

Utility of antigen testing in patient triage

During the study period, 8,802 patients presented a
total of 10,618 times to the ED. Daily COVID-19 positive
case numbers increased over 6 weeks preceding the
study and in the early study period, and are presented
with the associated ED median length of stay in
Figure 2. SARS-CoV-2 RT-PCR testing was undertaken
on 4,636/10,618 (43-7%) occasions, and both RT-PCR
and RAT on 1,773/4,636 (38:2%) occasions. Median
turn-around time for all samples from collection to a
validated PCR result was 2.7hrs (IQR 1.7, 4.7). Eleven
paired RT-PCR and RAT were excluded from subse-
quent analyses (six had invalid RAT results, and five
RAT results were indeterminate), providing two final
datasets of (i) 1,762 paired RT-PCR and antigen tests
from 1,703 individuals (Supp. Figure SF2) and (ii) 2,863
RT-PCR tests without antigen tests from 2,579 individu-
als. Females accounted for 48% of each cohort and the
age distribution was relatively well matched, (Supp.
Table 1). More patients presenting as Triage Category 1
or 2; who described COVID-19 contact; or presented
with High Risk symptoms underwent RAT. Length of
stay in the ED was not meaningfully different between
the two groups.

Of 1,762 presentations, 2773 recorded a positive PCR
result (15-5%), of which 3 samples required confirma-
tion by 3 targets. Length of stay was lower for PCR posi-
tive cases if they had concurrent RAT testing, however,
did not reach statistical significance (Table 2). Patients
with a positive RAT result, and thus eligible for immedi-
ate transfer to a COVID-19 ward, were in the ED for
shorter periods compared to those with negative RAT
result, which reached statistical significance for the
High Risk or At Risk group (Median length of stay
(LOS) in ED 274 minutes (Interquartile range (IQR):
140, 425) Vs 421 minutes (IQR: 281,525), p = 0-02)).

www.thelancet.com Vol 25 Month August, 2022

Clinical performance of the Abbott PanBio™ COVID-19
Ag rapid test device

When compared to RT-PCR, sensitivity for the RAT was
75.5% (95%CI: 69-9-80-4%), with decreasing sensitivity
associated with lower assigned risk categories (Table 1).
Cases with confirmed COVID-19 prior to presentation
to ED had the lowest RAT sensitivity at 67.3% (95% CI:
52-9-79-7). Within the limitations of comparing cycle
threshold (Ct) values across test platforms, the sensitiv-
ity for RAT decreased with rising cycle threshold (Ct)
values, from 100% (95% CI: 78.2-100) for samples with
Ct values < 15; to 22:2% (95% CI: 6-4-47-6%) for Ct val-
ues between 30-34-9 (Supp. Table S2). Sensitivity of the
RAT was 80% (95% CI: 72.0-87.1) for samples collected
within 4 days of symptom onset, compared to 70%
(95% CI: 59.2-80.0) for samples collected more than
7 days from symptom onset, (p =o-13 for <4 days vs 4-
7 days vs > 7 days) (Supp. Table S3). The sensitivity of
the RAT for 9 asymptomatic individuals was 33% (95%
CI: 7.5-70). No false positive RAT results were encoun-
tered, therefore we observed 100% specificity and posi-
tive predictive value (PPV) across all risk categories. The
predictive value of a negative RAT (NPV) was 95.7%
(95% CI: 94.6-96.7).

Of 273 positive PCR tests, 67 (24.5%) were RAT neg-
ative and thus considered false negative RAT results.
The mean cycle threshold (Ct) value for false negative
RAT results was significantly higher than for positive
RAT results, 29-8 versus 20-8 respectively (95% CI:
7:45-10-4, p < 0-000I); however 25% (17/67) of false
negative RAT were seen at relatively low Ct values of
less than 25, 52% (35/67) were seen at Ct values less
than 30. Of the 273 samples with a positive PCR test,
267 had an N gene Ct value available from testing on
the Cepheid Xpert® SARS-CoV-2 Xpress. Binomial
regression determined that the 50% likelihood for a
RAT returning a positive result was reached at a N gene
Ct value of 277.7-31.0 (Figure 3). There was no difference
in the median day of testing relative to symptom onset
for PCR confirmed cases testing RAT positive or nega-
tive (median 4-3 vs 5-3 days post symptom onset for
RAT, p = o-15) (Supp. Table S3). Nine PCR positive
patients did not have any symptoms described in the
clinical notes, of which 3 were also RAT positive.

Discussion

Here, we assessed the performance of the PanBio
COVID-19 Ag Rapid Test in individuals presenting to a
busy tertiary hospital emergency department during a
period with rising COVID-19 case numbers. Although
the overall sensitivity of 75-5% was less than the mini-
mum suggested threshold of 80% for SARS-CoV-2
diagnostic assays, as recommended by the World
Health Organisation, testing in high-risk clinical and
epidemiological groups did reach this threshold, with
clinical sensitivities of 100% (95% CI, 29-2-100) and
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Figure 2. Number of presentations to the Emergency Department with RT-PCR confirmed SARS-CoV-2 and daily median length of stay for all patients.
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Symptoms and relevant epidemiology

Symptoms with no relevant epidemiology*
No Risk
(n =449)

72-4 (52-8-87-3)
[21/29]

No compatible symptoms or relevant epidemiology

Risk group Sensitivity (%) Specificity (%) PPV (%) NPV (%)
(95%CI)[TP/TP+FN] (95%CI)[TN/TN+FP] (95%CI)[TP/TP+FP] (95%CI)[TN/TN+FN]

All Cases 75.5 (69-9-80-4) 100 (99-8-100) 100 (98-6-100) 95-7 (94-6-96-7)

(n=1762) [206/273] [1489/1489] [206/206] [1489/1556]

All Cases with unknown COVID-19 status 77-4(71-3-82.7) 100 (99-8-100) 100 (98.3-100) 96-7 (95-7-97-6)

(n=1697) [171/271] [1476/1476] [171/171] [1476/1526]

Confirmed cases 67-3 (52:9-79-7) 100 (79.4-100) 100 (91.8-100) 43.3 (25-5-62-6)

(n=65) [35/52] [13/13] [35/35] [13/30]

Positive SARS-CoV-2

PCR result

High Risk 100 (29-2-100) 100 (83.8-100) 100 (36.8-100) 100 (80-5-100)

(n=20) [3/3] [17/17] [3/3] 17171

At Risk 81-7 (70-7-89-9) 100 (97.1-100) 100 (95.0-100) 88-7 (81-5-93-8)
(n=173) [58/71] [102/102] [58/58] [102/115]
Relevant epidemiology with no symptoms

Low Risk 75-4 (66-7-82-9) 100 (99-7-100) 100 (96.7-100) 97 (95-7-98)
(n=1055) [89/118] [937/937] [89/89] [937/966]

100 (99-3-100)
[420/420]

100 (86.7-100)
[21/21]

98-1 (96-4-99-2)
[420/428]

Table 1: Performance characteristics of the Abbott PanBio COVID-19 Ag Rapid Test Device in different patient cohorts presenting to the
Emergency Department.

*Includes those with unknown risk (unconscious or unable to ascertain symptoms or epidemiological risk factors); TP = True Positive, TN = True Negative;
FP = False Positive; FN = False Negative with reference to SARS-CoV-2 Real-Time PCR as the gold standard.

Note: Symptoms included fever or chills in absence of an alternative diagnosis, acute respiratory infection symptoms (cough, sore throat, shortness of breath,
rhinorrhoea, loss of smell or loss of taste), and atypical symptoms in the elderly (functional decline, delirium, exacerbation of underlying conditions, nausea,
vomiting, diarrhoea, myalgia and headache) and were based on the Victorian Department of Health testing criteria;’" Relevant epidemiology was considered
close contact with a confirmed case, patients instructed to quarantine or isolate, having lived in or visited an exposure site or release from a quarantine facility
in the previous 7 days. The relevance of work in specific industries including border control and quarantine services varied throughout the period in line with

state health department advice and hospital advisory group decisions.

Length of stay IN THE emergency department for PCR POSITIVE CASES, Minutes median (IQR)

Rapid Antigen Test Status High or At Risk Group[n] p value Low or No Risk Group[n] p value
RAT not done 352 (218, 445) 0-66 366 (285, 539) 0-23
[9] [51]
RAT done 287 (189, 458) 345 (215, 505)
[74] [124]
RAT Positive 274 (140, 425) 0-02 335(191, 484) 0-16
[61] [96]
RAT Negative 421 (281, 525) 359 (282, 538)
[13] [28]

Table 2: Length of stay in the Emergency Department for PCR positive patients according to Panbio Rapid Antigen Test and Result Status.

817% (95% CI, 70-7-89-9) in the high-risk and at-risk
groups, respectively. These findings further highlight
the utility of targeted, rather than indiscriminate, use of
rapid antigen tests."" However, even in high risk groups,
the sensitivity of rapid antigen testing is insufficient as a
definitive ‘rule out’ test, with approximately 50% of false
negative results in our study from RT-PCR positive
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patients having Ct values of <30 (35 of 67, 52%) or (ii)
time from symptom onset less than 7 days (33 of 67,
49.3%). Thus, in a sensitive setting, with a vulnerable
population for which the consequences of COVID-19
infection may be high (such as a hospital, aged care
facility, immunocompromised population), RT-PCR
testing is likely to remain important to exclude COVID-
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Figure 3. Binomial regression for 267 positive Rapid Antigen Results according to N gene cycle threshold values (Cepheid
Xpert® Xpress) for positive SARS-CoV-2 PCR samples. Shaded area represents 95% confidence interval. Vertical shaded area rep-
resents 95% confidence interval for the Ct value corresponding to 50% probability of a positive rapid antigen test result (Ct 27.66-

30.99).

19 infection. Sensitivity was lowest for previously con-
firmed COVID-19 cases at 67:3% (95% Cl:52:9-79-7),
presumably relating to this cohort presenting due to
complications later in the course of their illness when
viral loads in the nasopharynx are lower. In our study,
specificity of the RAT was 100%, with no false positive
results recorded. This observation suggests antigen test-
ing could be employed as a ‘rule in’ test, which is likely
to be helpful in situations where high case numbers
require rapid triage. Prior to this study there was con-
cern within Australia about the proportion of false posi-
tive RAT results in a population with very low
prevalence, with initial estimates of up to 7 to 9 out of
10 positive tests potentially returning as false positive
results.”" ** However, in our experience the false posi-
tive proportion was much lower than expected, (zero
cases). This discrepancy may relate to the difficulty of
calculating accurate prevalence based estimates such as
PPV or NPV in a dynamic outbreak environment, or in
applying national or state based case data to the local
hospital catchment level. Our findings highlight the
importance of trialling diagnostic interventions within
the local target population rather than extrapolating or
generalising from external data.

Our findings for the performance of the Abbott Pan-
Bio COVID-19 Ag Rapid Test in symptomatic individu-
als are in keeping with two meta-analyses, which
reported sensitivity of 75-176-7% with similar incre-
mental improvements for sensitivity results according
to Ct value, and specificities of 99-99-5%."“"" A number
of other studies have examined the utility of RAT in
emergency departments, although this study has
screened one of the largest population of patients with
high numbers of confirmed COVID-19 cases, and

demonstrated the utility of the test in conjunction with
a standardised clinical and epidemiological risk stratifi-
cation.**® Sensitivities in symptomatic patients pre-
senting to the ED were similar across studies at 69-2
—85%, and all showed excellent specificity 97-100%.
Two studies did not demonstrate false negative results
for paired PCR samples with high viral loads or low Ct
values < 25,°*® however two others showed similar
results to this study where a number of low Ct and/or
early infections were missed.>®*”

Given the initial uncertainty about the performance
characteristics in our setting, RAT was incorporated as a
rapid triage tool designed to maximise patient flow. Our
study showed RAT testing to be effective for this pur-
pose, with a 147 minute reduction in length of stay in
the Emergency Department for patients of the High
Risk or At Risk group who were RAT positive. There
were no significant changes to our PCR testing algo-
rithm, and no therapeutic decisions were instituted on
receipt of a positive RAT. This makes it challenging to
demonstrate wider clinical or system-based benefits of
RAT use in our cohort. Caruna et. al. incorporated RAT
in a similar workflow to ours, and were able to save 271
rapid RT-PCR tests for 572 patients, a beneficial out-
come in periods of high demand and reagent short-
ages.” In addition, we were able to minimise or avert
the need for contact trace events for 21 patients who
were not considered at risk of COVID-19 and would
have otherwise been managed without appropriate per-
sonal protective equipment and isolation strategies.

A limitation of this study was the lack of randomised
design, and therefore bias in comparator groups which
limited our capacity to robustly evaluate clinical and
hospital symptom-based outcomes. While a reduced ED
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LOS was seen for RAT positive patients stratified to
‘High’ or ‘At Risk’, we were not able to demonstrate a
reduced LOS in general for patients within the ED who
received RAT (positive or negative) in addition to a PCR
test, however our groups were not randomised, and
there were significant baseline differences between the
two cohorts. This is reflective of the challenges of under-
taking clinical research in an outbreak setting, with an
intense workload and time constraints, as well as opera-
tional and service delivery requirements which take pre-
cedence over optimised trial design. There may be some
less tangible benefits that RAT may add by providing
earlier diagnostic clarity to clinical decision-making, in
the future this could be captured by seeking formal
qualitative feedback from ED staff.

The clinical utility of diagnostic assays is dependent
upon intrinsic test performance characteristics (sensitiv-
ity, specificity) and prevalence of the condition of inter-
est, in addition to implementation aspects such as turn-
around time, ease of sample collection and test use.
Here we demonstrate practical utility of rapid antigen
testing, largely due to high specificity in a period of
moderate-high prevalence, coupled with rapid test
results and ease of use. While a systematic cost-benefit
analysis is necessary to determine the optimal approach
to implementation, a potential workflow, in periods of
high demand on the PCR testing system, may be to
undertake RAT for symptomatic presentations to ED
with subsequent PCR testing only in those who test neg-
ative. Ideally a targeted group of RAT positive individu-
als would also undertake further sampling to allow for
genomic sequencing (WGS) of their SARS-CoV-2 RNA,
to facilitate epidemiological surveillance for variants of
concern or resistance mutations. Alternate approaches
to improving sensitivity such as collection of a com-
bined nose and throat swab, similar to our approach for
PCR testing, have been suggested but have not demon-
strated utility, and are not currently recommended by
most manufacturers.”?*° The interplay of frequently
and rapidly changing SARS-CoV-2 prevalence, the
emergence of new SARS-CoV-2 variants, and the large
number of available test kits on the market, can make it
challenging to determine the optimal implementation
strategy for rapid antigen testing.

Conclusion

When deployed for high-risk patient presentations to an
Emergency Department during moderate to high
COVID-19 prevalence, the Abbott PanBio™ demon-
strated good sensitivity and excellent specificity. Sensi-
tivity of rapid antigen testing improved with increasing
pre-test probability of COVID-19, as determined by
standardised clinical and epidemiological risk stratifica-
tion. The high positive predictive value for RAT sug-
gests that clinical and therapeutic decisions could be
made earlier based on a positive RAT result without the

www.thelancet.com Vol 25 Month August, 2022

need for confirmatory RT-PCR, thereby preserving RT-
PCR testing for situations of high clinical and public
health need, such as peaks of infections due to the ongo-
ing emergence of SARS-CoV-2 variants.
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