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ABSTRACT

Introduction: Coronavirus disease 2019
(COVID-19) and influenza share similar symp-
toms, which hampers diagnosis. Given that
they require different containment and treat-
ment strategies, fast and accurate distinction
between the two infections is needed. This
study evaluates the sensitivity and specificity of
the microfluidic antigen LumiraDx SARS-CoV-2
and Flu A/B Test for simultaneous detection of
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) and influenza A/B from a single
nasal swab.
Methods: Nasal samples were collected from
patients as part of the ASPIRE (NCT04557046)
and INSPIRE (NCT04288921) studies at point-
of-care testing sites in the USA. ASPIRE study
participants were included after developing
COVID-19 symptoms in the last 14 days or fol-
lowing a positive SARS-CoV-2 test in the last
48 h. INSPIRE study participants were included

after developing influenza symptoms in the last
4 days. Samples were extracted into proprietary
buffer and analysed using the LumiraDx SARS-
CoV-2 and Flu A/B Test. A reference sample was
taken from each subject, placed into universal
transport medium and tested using reference
SARS-CoV-2 and influenza reverse transcription
polymerase chain reaction (RT-PCR) tests. The
test and reference samples were compared using
the positive percent agreement (PPA) and neg-
ative percent agreement (NPA), together with
their 95% confidence intervals (CIs).
Results: Analysis of the data from the ASPIRE
(N = 124) and INSPIRE (N = 159) studies
revealed high levels of agreement between the
LumiraDx SARS-CoV-2 and Flu A/B Test and the
reference tests in detecting SARS-CoV-2 (PPA =
95.5% [95% CI 84.9%, 98.7%]; NPA = 96.0%
[95% CI 90.9%, 98.3%]), influenza A (PPA =
83.3% [95% CI 66.4%, 92.7%]; NPA = 97.7%
[95% CI 93.4%, 99.2%]) and influenza B (PPA =
80.0% [95% CI 62.7%, 90.5%]; NPA = 95.3%
[95% CI 90.2%, 97.9%]).
Conclusions: The LumiraDx SARS-CoV-2 and
Flu A/B Test shows a high agreement with the
reference RT-PCR tests while simultaneously
detecting and differentiating between SARS-
CoV-2 and influenza A/B.
Trial Registration: ClinicalTrials.gov identifiers
NCT04557046 and NCT04288921.
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Key Summary Points

SARS-CoV-2, influenza A and influenza B
share similar symptoms but require
different containment and treatment
strategies.

Differentiation between SARS-CoV-2,
influenza A and influenza B would help
healthcare professionals decide on
appropriate containment and treatment
strategies.

The LumiraDx SARS-CoV-2 and Flu A/B
Test can be used to simultaneously detect
and differentiate between SARS-CoV-2,
influenza A and influenza B infections
within 12 min.

This study evaluated the performance of
the LumiraDx SARS-CoV-2 and Flu A/B
Test.

A high agreement of the LumiraDx SARS-
CoV-2 and Flu A/B Test with reference
SARS-CoV-2, influenza A and influenza B
RT-PCR tests was found.

INTRODUCTION

The virus that causes coronavirus disease 2019
(COVID-19) in humans, known as the severe
acute respiratory syndrome coronavirus 2
(SARS-CoV-2), emerged towards the end of 2019
[1].

In most people who are infected with SARS-
CoV-2, symptoms develop within 4–14 days of
incubation and vary in severity. The most
common symptoms include fever, dry cough
and fatigue. The most severe symptoms are
pneumonia and low blood oxygen levels, which
can be fatal [2, 3]. According to the World
Health Organization (WHO), as of 31 January
2022, over 5.5 million global deaths have been
attributed to COVID-19 [4]. A timely and accu-
rate diagnosis of COVID-19 is essential to help
reduce SARS-CoV-2 transmission, and to protect

individuals at risk of hospitalisation and fatal-
ity. Currently, reverse transcription polymerase
chain reaction (RT-PCR) tests are the most
accurate method of testing, but they are time-
and resource-intensive [5, 6].

Influenza viruses are also known to cause
infectious respiratory diseases in humans and
these can be mistaken for COVID-19 owing to
the similarity in symptoms: cough, fever, fati-
gue and muscle pain [7, 8]. However, unlike
COVID-19, the symptoms of influenza usually
arise within 1–4 days following an infection [9].
While influenza is considered to be less threat-
ening to the public than COVID-19, with
0.29–0.65 million annual deaths globally
according to the WHO [10], it can be severe and
life-threatening in children, the elderly and
people suffering with other conditions [11].
Influenza A is the most common type of influ-
enza virus; it mutates quickly and is responsible
for the majority of influenza outbreaks [8]. The
second most common type of influenza virus is
influenza B. The severity and mortality rate of
influenza B infections are comparable to those
of type A [12].

As the symptoms of COVID-19 and influenza
are similar [7], there is a need for a single-swab
SARS-CoV-2 and influenza A/B combination test
that can distinguish between these infections.
This could facilitate appropriate clinical
responses from healthcare professionals to tar-
get treatment and containment effectively [13].
While global influenza levels have been low
since the COVID-19 pandemic started, infec-
tions are likely to rise as governments remove
their COVID-19-related restrictions, allowing
infectious respiratory diseases to spread more
easily within the population. A rapid diagnostic
combination test could facilitate fast differen-
tiation between SARS-CoV-2 and influenza
infections [14, 15]. The Academy of Medical
Sciences report, ‘‘COVID-19: Preparing for the
Future’’, recommends integrating combined
multiplex testing, to distinguish between SARS-
CoV-2 and influenza, into primary and com-
munity care settings to reduce the transmission
of both viruses [16].

The highly sensitive SARS-CoV-2 and
influenza A/B RT-PCR tests currently available
on the market, including combined multiplex
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RT-PCR assays, have relatively long turnaround
times, are expensive and require laboratory
resources [17–21]. The LumiraDx SARS-CoV-2
and Flu A/B Test has been developed to rapidly,
accurately and simultaneously test for SARS-
CoV-2 and influenza A/B infections from a sin-
gle nasal swab sample at the point of care [22].
This study evaluates the clinical performance of
the rapid microfluidic immunofluorescence
LumiraDx SARS-CoV-2 and Flu A/B Test.

METHODS

Study Design

Owing to the lack of circulating influenza since
the start of the COVID-19 pandemic, the per-
formance of the LumiraDx SARS-CoV-2 and
Flu A/B Test was evaluated using frozen sam-
ples, previously collected via the prospective
ASPIRE (NCT04557046) and INSPIRE
(NCT04288921) clinical studies. Paired anterior
nasal swabs for investigative and reference tests
were collected from participants of the ASPIRE
and INSPIRE studies using Nasal FLOQSwabs�-
502CS01 (Copan Diagnostics Inc., Murrieta, CA,
USA). Frozen samples collected under the
ASPIRE and INSPIRE protocols were transported
to LumiraDx (Stirling, UK). At the LumiraDx
site, the test samples were thawed for a mini-
mum of 30 min at room temperature, stirred
and tested within 2 h on the LumiraDx SARS-
CoV-2 and Flu A/B Test in line with the manu-
facturer’s instructions for use [23]. Samples were
kept cold using ice during testing. The reference
and test samples were blinded from the opera-
tors to avoid any bias.

The ASPIRE study was conducted across six
point-of-care testing sites in the USA. Partici-
pants of the ASPIRE study were of any age and
sex, and were included following the onset of
COVID-19 symptoms in the last 14 days or fol-
lowing a positive SARS-CoV-2 test within the
past 48 h. COVID-19 symptoms were defined as
one or more of the following: fever, cough,
shortness of breath, difficulty breathing, muscle
pain, headache, sore throat, chills, repeated
shaking with chills, new loss of taste and/or
smell, congestion, runny nose, diarrhoea,

nausea and vomiting. Samples were consecu-
tively collected from participants between
26 June 2020 and 24 September 2020. One test
and one reference anterior nasal swab were
collected at the same time from each participant
using the dual nares sampling method. The test
samples were placed in the LumiraDx Extrac-
tion Buffer, frozen within 1 h and stored at
- 20 �C, before being transported at - 70 �C or
colder to LumiraDx, where they were processed
in line with the manufacturer’s instructions for
use. The reference samples were placed in 3 mL
BD Universal Viral Transport Medium (Franklin
Lakes, NJ, USA). The reference samples were
transferred under refrigerated conditions for
testing at the TriCore Reference Laboratories
(Albuquerque, NM, USA), where they were
processed and tested on the Roche cobas� 6800
SARS-CoV-2 systems (Basel, Switzerland). Refer-
ence RT-PCR results were reported as positive in
accordance with product instructions. The open
reading frame 1a was used as a target to obtain
cycle threshold (Ct) values.

The INSPIRE study was carried out during the
2019–2020 influenza/respiratory syncytial virus
(RSV) season in the USA across 13 point-of-care
testing sites. Participants of the INSPIRE study
were of any age and sex, and were included
following the development of influenza symp-
toms within the last 4 days. Influenza symp-
toms were defined as fever and at least one of
the following: stuffy or runny nose, sneezing,
cough, sore throat, dyspnoea, wheezing, fati-
gue, weakness and/or malaise, arthralgia,
myalgia, anorexia, vomiting, diarrhoea or
headache. Samples were consecutively collected
between 6 January 2020 and 2 March 2020. One
test and one reference anterior nasal swab were
taken from both nostrils of each participant.
The order in which samples were collected was
randomised for the reference and test swabs to
avoid bias in sampling. The test samples were
frozen within 1 h in the LumiraDx Extraction
Buffer and stored at - 20 �C before being
transported at - 70 �C or colder to LumiraDx.
The reference samples were placed into 3 mL BD
Universal Viral Transport Medium and trans-
ported at 4 �C to the TriCore Reference Labora-
tories, where they were tested on the Cepheid
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Xpert� Xpress Flu/RSV assay (Sunnyvale, CA,
USA).

The Investigational LumiraDx SARS-CoV-2
and Flu A/B Test

The LumiraDx SARS-CoV-2 and Flu A/B Test is a
rapid microfluidic immunofluorescence assay
that uses separate channels for SARS-CoV-2-,
influenza A- and influenza B-specific assays. It is
designed to detect SARS-CoV-2, influenza A
and/or influenza B nucleocapsid proteins (NPs)
from a single nasal swab sample. The antibodies
on the test strip form particle–particle com-
plexes with the nasal sample NPs. Upon bind-
ing, fluorescence is emitted in a concentration-
dependent manner and detected by the testing
device; the presence of SARS-CoV-2 and/or
influenza A/B is reported on the instrument
touch screen as ‘positive’ or ‘negative’ for each
analyte. The test provides simultaneous and
specific detection of SARS-CoV-2 and influen-
za A/B with a 12-min turnaround time. More-
over, it contains built-in quality controls, which
include an automated test strip expiration date
verification and sample volume checks prior to
the running of the test. The testing device can
monitor many elements: electrical component
operation; heater operation; battery charge
state; mechanical actuators and sensors; test
strip performance; controls; and optical system
performance.

Cross-Reactivity and Interference Studies

Cross-reactivity (analytical specificity) and
interference in the LumiraDx SARS-CoV-2 and
Flu A/B Test were evaluated for pathogens rela-
ted to SARS-CoV-2 and influenza, high-preva-
lence disease agents and flora commonly
present in the clinical specimen. Each potential
cross-reactant was tested in triplicate in the
absence of SARS-CoV-2, influenza A and
influenza B viruses to investigate whether they
influence the positive test result. Each source of
potential microbial interference was tested in
triplicate in the presence of heat inactivated
SARS-CoV-2 (WA-1/2020, 0810587CFHI; Zep-
toMetrix, Buffalo, NY, USA), influenza A (A/

California/07/09, 0810165CF; ZeptoMetrix) and
influenza B (B/Wisconsin/1/10, 0810241CF;
ZeptoMetrix) viruses at concentrations three
times higher than the limit of detection to
investigate whether they influence the negative
test result.

Potentially interfering substances that may
be found in the upper respiratory tract in
symptomatic subjects were also tested on the
LumiraDx SARS-CoV-2 and Flu A/B Test for
cross-reactivity and interference. Each sub-
stance was tested in triplicate in the absence
and presence of SARS-CoV-2 (WA-1/2020,
0810587CFHI; ZeptoMetrix), influenza A (Hong
Kong H3N2 virus lysate, lot 319908; ZeptoMe-
trix) and influenza B (Florida 02/06 virus lysate,
lot 309769 or Victoria 2/87, lot 317294; Zepto-
Metrix) at concentrations three times higher
than the limit of detection.

Statistical Analysis

These studies were set up in compliance with
the US Food and Drug Administration (FDA)
Antigen Template for Test Developers [24]. Sta-
tistical analyses were conducted using Microsoft
Excel (Redmond, WA, USA) to determine posi-
tive percent agreement (PPA), negative percent
agreement (NPA), positive predictive value
(PPV), negative predictive value (NPV) and
overall percent agreement, together with their
associated two-sided Wilson score 95% confi-
dence intervals (CIs) for the LumiraDx SARS-
CoV-2 and Flu A/B Test in comparison to refer-
ence RT-PCR test results. Only test samples with
available reference samples were analysed. The
sensitivity of the LumiraDx SARS-CoV-2 and
Flu A/B Test in symptomatic participants was
assessed against an acceptance criterion of at
least 80% agreement with the reference RT-PCR,
based on the FDA Emergency Use Authorization
(EUA) Antigen Template for Test Developers
[24].

Ethical Approval

The study was performed in accordance with
the Helsinki Declaration of 1964 and its later
amendments. Ethical approval was received
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from the WIRB-Copernicus Group (WCG)
Institutional Review Board (IRB) for the ASPIRE
study under protocol number CS-1211-01
(WCG IRB 20201775). Ethical approval was
received from the WCG IRB for the INSPIRE
study under protocol numbers CS-LUM-
FLURSV19-01 (CS-1176-01; WCG IRB
20193352) and CS-LUMFLURSV19-01A (CS-
1176-01A; WCG IRB 20193211). Written con-
sent from adult participants and legal par-
ents/guardians of minor participants was
obtained for study participation and
publication.

RESULTS

Study Population

A total of 288 patients were recruited for the
ASPIRE and INSPIRE studies. Of these, 283 sub-
ject samples were included in the final data
analysis: 124 were from ASPIRE (SARS-CoV-2-
positive and -negative cases) and 159 were from
INSPIRE (influenza A and B-positive and -nega-
tive cases) (Fig. 1). Five subjects were excluded
from these studies: two from the ASPIRE study
(days since symptom onset greater than 12 days
or unknown) and three from the INSPIRE study
(LumiraDx instrument error due to the incom-
plete mixing of samples). When reference RT-
PCR test results were used, the percentage
prevalence values of SARS-CoV-2, influenza A
and influenza B in the overall study population
were calculated as 26.2%, 18.9% and 18.9%,
respectively. The prevalence of SARS-CoV-2,
influenza A and influenza B across age groups,
identified by the LumiraDx device in agreement
with the reference RT-PCR test, showed that
SARS-CoV-2 was most prevalent in the 22–59
and [60 (years) age groups, whereas influen-
za A and B was most prevalent in the B 5 and
6–21 (years) age groups (Supplementary
Table 1).

SARS-CoV-2 and Influenza A/B Antigen
Assay Validation

Of the 168 samples in the SARS-CoV-2 analysis
with confirmed RT-PCR results from both
INSPIRE and ASPIRE studies, 44 tested positive
by RT-PCR and 42 tested positive in agreement
with the reference using the LumiraDx SARS-
CoV-2 and Flu A/B Test, which resulted in a PPA
of 95.5% (95% CI 84.9%, 98.7%) and a PPV of
89.4% (95% CI 77.4%, 95.4%) (Table 1). Fur-
thermore, from 124 samples that tested nega-
tive by RT-PCR, 119 were confirmed by the
LumiraDx SARS-CoV-2 and Flu A/B Test, result-
ing in an NPA of 96.0% (95% CI 90.9%, 98.3%)
and an NPV of 98.3% (95% CI 94.2%, 99.5%)
(Table 1). The highest agreement between the
LumiraDx SARS-CoV-2 and Flu A/B Test and RT-
PCR was found in samples with Ct\ 30 (Table 2
and Fig. 2). Further stratification based on days
since symptom onset revealed that the highest

Fig. 1 Flow of participants in ASPIRE and INSPIRE
studies. At the time influenza samples were being collected
for the INSPIRE study, SARS-CoV-2 was only just
beginning to emerge and access to PCR methods for
SARS-CoV-2 identification was restricted. We were able to
use the Quidel Lyra SARS-CoV-2 Assay for only 44 of the
collected influenza samples. None of them tested positive
for SARS-CoV-2. Moreover, remnant samples from the
ASPIRE study were not available for additional influen-
za A/B testing. DSSO, days since symptom onset
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agreement was found in samples collected
within 3 days of symptom onset (Fig. 3).

Overall, 30 samples tested positive and 129
samples tested negative using RT-PCR for
influenza A during the INSPIRE study. Of these
samples, 25 tested positive and 126 tested neg-
ative using the LumiraDx SARS-CoV-2 and
Flu A/B Test. This resulted in a PPA and PPV of
83.3% (95% CI 66.4%, 92.7%) and 89.3%
(95% CI 72.8%, 96.3%), respectively, and an
NPA and NPV of 97.7% (95% CI 93.4%, 99.2%)
and 96.2% (95% CI 91.4%, 98.4%), respectively
(Table 3). The highest agreement between the
LumiraDx SARS-CoV-2 and Flu A/B Test and RT-

Table 1 SARS-CoV-2 detection performance measures
for the LumiraDx SARS-CoV-2 and Flu A/B Test

Measure Estimate 95% confidence
interval

PPA (%) 95.5 84.9 98.7

NPA (%) 96.0 90.9 98.3

PPV (%) 89.4 77.4 95.4

NPV (%) 98.3 94.2 99.5

Prevalence (%) 26.2 20.1 33.3

OPA (% agreement) 95.8 91.7 98.0

NPA, negative percent agreement; NPV, negative predic-
tive value; OPA, overall percent agreement; PPA, positive
percent agreement; PPV, positive predictive value; SARS-
CoV-2, severe acute respiratory syndrome coronavirus 2

Table 2 SARS-CoV-2 detection sensitivity of the Lumi-
raDx SARS-CoV-2 and Flu A/B Test across cycle thresh-
old groupings

Grouping n PPA (%) 95% confidence interval of
PPA (%)

Ct\ 33 44 95.5 84.9 98.7

Ct\ 30 40 100 91.2 100

Ct\ 25 25 100 86.7 100

PPA, positive percent agreement; Ct, cycle threshold;
SARS-CoV-2, severe acute respiratory syndrome
coronavirus 2

Fig. 2 Cycle threshold ranges detected for positive samples
of SARS-CoV-2, influenza A and influenza B using the
LumiraDx SARS-CoV-2 and Flu A/B Test. SARS-CoV-2,
severe acute respiratory syndrome coronavirus 2

Fig. 3 SARS-CoV-2 detection sensitivity of the LumiraDx
SARS-CoV-2 and Flu A/B Test across days since symptom
onset. PPA, positive percent agreement

Table 3 Influenza A detection performance measures for
the LumiraDx SARS-CoV-2 and Flu A/B Test

Measure Estimate 95% confidence
interval

PPA (%) 83.3 66.4 92.7

NPA (%) 97.7 93.4 99.2

PPV (%) 89.3 72.8 96.3

NPV (%) 96.2 91.4 98.4

Prevalence (%) 18.9 13.5 25.7

OPA (% agreement) 95.0 90.4 97.4

NPA, negative percent agreement; NPV, negative predic-
tive value; OPA, overall percent agreement; PPA, positive
percent agreement; PPV, positive predictive value; SARS-
CoV-2, severe acute respiratory syndrome coronavirus 2
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PCR was found in samples with Ct\ 25 (Table 4
and Fig. 2).

In addition, 30 samples tested positive and
129 samples tested negative using RT-PCR for
influenza B during the INSPIRE study. Of these,
24 were confirmed positive and 123 were con-
firmed negative using the LumiraDx SARS-CoV-
2 and Flu A/B Test. Analysis revealed a PPA of
80.0% (95% CI 62.7%, 90.5%) and an NPA of
95.3% (95% CI 90.2%, 97.9%). Furthermore, a
PPV of 80.0% (95% CI 62.7%, 90.5%) and an
NPV of 95.3% (95% CI 90.2%, 97.9%) were
obtained (Table 5). The highest agreement
between the LumiraDx SARS-CoV-2 and Flu A/B
Test and RT-PCR was found in samples with
Ct\25 (Table 4 and Fig. 2).

Cross-Reactivity and Interference

None of 51 potential cross-reactants tested on
the LumiraDx SARS-CoV-2 and Flu A/B Test
induced cross-reactivity (Supplementary
Table 2), and none of 47 potential sources of
microbial interference caused false negative
results (Supplementary Table 3). Moreover, the
potentially interfering substances (n = 26) that
may be found in the upper respiratory tract in

symptomatic subjects did not cross-react or
interfere with the detection of SARS-CoV-2,
influenza A or influenza B by the LumiraDx
SARS-CoV-2 and Flu A/B Test (Supplementary
Table 4).

DISCUSSION

The COVID-19 pandemic continues to evolve
globally, and while vaccination and testing
strategies have been widely implemented to
deal with the emergency, the focus has now
shifted to learning to live with the virus. This is
challenging because respiratory infections such
as COVID-19 and influenza have overlapping
symptoms [16]. Therefore, there is a need for
point-of-care multiplex testing for COVID-19
and influenza. Using simple nasal swab speci-
mens would facilitate timely diagnosis, treat-
ment and isolation decisions. Such testing
could be deployed in hospitals, primary care,
care homes and community pharmacies [16].

This study evaluated the clinical perfor-
mance of the LumiraDx SARS-CoV-2 and Flu A/
B Test using retrospective samples. The results
demonstrated a high degree of positive and
negative agreement between the LumiraDx
SARS-CoV-2 and Flu A/B Test and RT-PCR test.
The sensitivity of the test remained high for

Table 4 Influenza A and B detection sensitivity of the
LumiraDx SARS-CoV-2 and Flu A/B Test across cycle
threshold groupings

Grouping n PPA (%) 95% confidence interval of
PPA (%)

Influenza A

Ct\ 33 30 83.3 66.4 92.7

Ct\ 30 27 88.9 71.9 96.1

Ct\ 25 22 100 85.1 100.0

Influenza B

Ct\ 33 30 80.0 62.7 90.5

Ct\ 30 27 85.2 67.5 94.1

Ct\ 25 25 84.0 65.3 93.6

PPA, positive percent agreement; Ct, cycle threshold;
SARS-CoV-2, severe acute respiratory syndrome
coronavirus 2

Table 5 Influenza B detection performance measures for
the LumiraDx SARS-CoV-2 and Flu A/B Test

Measure Estimate 95% confidence
interval

PPA (%) 80.0 62.7 90.5

NPA (%) 95.3 90.2 97.9

PPV (%) 80.0 62.7 90.5

NPV (%) 95.3 90.2 97.9

Prevalence (%) 18.9 13.5 25.7

OPA (% agreement) 92.5 87.3 95.6

NPA, negative percent agreement; NPV, negative predic-
tive value; OPA, overall percent agreement; PPA, positive
percent agreement; PPV, positive predictive value; SARS-
CoV-2, severe acute respiratory syndrome coronavirus 2
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SARS-CoV-2 up to 12 days since symptom onset.
Moreover, a similar sensitivity to the reference
SARS-CoV-2 EUA RT-PCR test was detected in
sample groups with Ct\ 30, which suggests the
test can detect relatively low viral loads.

In comparison to the currently available
multiplex SARS-CoV-2 and Flu A/B PCR tests,
the LumiraDx SARS-CoV-2 and Flu A/B Test
offers some advantages [17–21]. For example,
the average turnaround time is reduced from a
few hours to 12 min [21]. Additionally, the test
is portable and can be used at the point of care
such as community test centres. In reference to
the currently marketed SARS-CoV-2 antigen
tests with an average sensitivity of 71.2%, the
LumiraDx SARS-CoV-2 and Flu A/B Test was
notably superior with a PPA of 95.5% [25]. The
sensitivity of the LumiraDx SARS-CoV-2 and
Flu A/B Test in this study was similar to those
reported for the LumiraDx SARS-CoV-2 Antigen
Test in previous studies in symptomatic (97.5%)
and asymptomatic (82.1%) study populations
[26, 27]. The LumiraDx SARS-CoV-2 Antigen
Test uses the same antibody reagents as the
LumiraDx SARS-CoV-2 and Flu A/B Test. Cur-
rently available multiplex SARS-CoV-2 and
Flu A/B antigen point-of-care tests have SARS-
CoV-2 sensitivities ranging from 86.7% to
95.2% [28].

The sensitivity of the LumiraDx SARS-CoV-2
and Flu A/B Test compared with the RT-PCR test
was 83.3% for influenza A and 80% for
influenza B; these values are higher than the
average of 69% reported for currently available
influenza A and B antigen tests [29]. These
improved sensitivities, when compared with
other influenza antigen tests utilising conven-
tional lateral flow technology, may be due to
the microfluidic immunofluorescence technol-
ogy used in this test system. This will be further
evaluated in a prospective study during the next
seasonal influenza outbreak.

The main study limitation was the use of
retrospective remnant samples, owing to a lack
of circulating influenza when the study was
conducted. The lack of circulating influenza is
thought to be due to COVID-19 pandemic pre-
ventive measures, such as mask-wearing and
physical distancing. Sensitivity of influenza
antigen assays has been reported to be

unaffected by freezing and thawing of samples,
which indicates that the use of frozen samples
in our study did not influence results [30]. This
will need to be demonstrated in a prospective
study during the next influenza season. Another
limitation in this study was the size of the
cohort; however, the small study size was
aligned with the FDA EUA antigen template for
new diagnostic tests [31]. The template allows
smaller study samples owing to the COVID-19
pandemic emergency. Future prospective stud-
ies will need to examine larger patient cohorts.
Another potential setback of the study is that
SARS-CoV-2 samples collected are likely to be of
the wild-type form as they were obtained
between June and September 2020 [32]. The
LumiraDx SARS-CoV-2 Antigen Test shows
excellent performance against all reported vari-
ants, including Omicron [33]. The LumiraDx
SARS-CoV-2 and Flu A/B Test uses the same
antibodies and detects the same antigens as the
LumiraDx SARS-CoV-2 Antigen Test, and
therefore SARS-CoV-2 variants are not expected
to affect the LumiraDx SARS-CoV-2 and Flu A/B
Test performance. Ongoing monitoring is in
place to confirm this is true for new variants as
they emerge. The three samples that were
excluded from the INSPIRE study because of
instrument malfunctions were a result of a
microfluidic error in the LumiraDx instrument.
This can occur when the sample in the testing
channel does not mix correctly. The monitoring
of the microfluidics during the analysis of the
strip by the instrument identifies this as an issue
and an ‘error trap’ signal is recorded by the
instrument. This careful error trapping ensures
that any malfunction due to insufficient sample
mixing on the strip does not get processed into
an incorrect result.

CONCLUSION

The LumiraDx SARS-CoV-2 and Flu A/B Test
offers a highly sensitive single nasal swab test
for the detection and differentiation between
SARS-CoV-2 and influenza A/B viruses at the
point of care. The test provides rapid results and
removes the need for lengthy additional tests to
differentiate between the infections that
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present with similar symptoms but require dif-
ferent containment and treatment strategies.
The LumiraDx SARS-CoV-2 and Flu A/B Test can
potentially allow healthcare professionals to
quickly and specifically identify the infection
and decide on appropriate containment and
treatment strategies. Multiplex testing for res-
piratory infections in point-of-care settings is
essential as seasonal influenza and COVID-19
outbreaks may become the new normal [34].
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Péré H, Bélec L. Analytical performances of the
AMPLIQUICK� respiratory triplex assay for simul-
taneous detection and differentiation of SARS-CoV-
2, influenza A/B and respiratory syncytial viruses in
respiratory specimens. PLoS One. 2022;17(1):
e0262258.

19. Leung EC-M, Chow VC-Y, Lee MK-P, Tang KP-S, Li
DK-C, Lai RW-M. Evaluation of the Xpert Xpress
SARS-CoV-2/Flu/RSV assay for simultaneous detec-
tion of SARS-CoV-2, influenza A and B viruses, and
respiratory syncytial virus in nasopharyngeal spec-
imens. J Clin Microbiol. 2021;59(4):e02965-20.

20. Nörz D, Hoffmann A, Aepfelbacher M, Pfefferle S,
Lütgehetmann M. Clinical evaluation of a fully
automated, laboratory-developed multiplex RT-
PCR assay integrating dual-target SARS-CoV-2 and
influenza A/B detection on a high-throughput
platform. J Med Microbiol. 2021;70(2):001295.

21. Lim WY, Lan BL, Ramakrishnan N. Emerging
biosensors to detect severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2): a review.
Biosensors (Basel). 2021;11(11):434.

22. LumiraDx. LumiraDx SARS-CoV-2 & Flu A/B.
https://www.lumiradx.com/uk-en/test-menu/flu-
covid-test. Accessed 7 Feb 2022.

23. LumiraDx. LumiraDx SARS-CoV-2 & Flu A/B pro-
duct insert. https://www.lumiradx.com/assets/pdfs/
flu-covid-test/sars-cov-2-flu-ab-product-inserts/flu-
ab-product-insert-en-fr-de-it-es-nl.pdf?v=1. Acces-
sed 2 Feb 2022.

24. FDA. Template for developers of antigen tests.
https://www.fda.gov/media/137907/download.
Accessed 2 Feb 2022.
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