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ABSTRACT Rapid antigen tests (RATs) might provide rapid, low-cost, and easy-to-
perform choice to nucleic-acid amplification methods (NAAT) in point-of-care (POC)
diagnostics of respiratory infections. The clinical performance of two commercial
combo-RATs for influenza A and B, respiratory syncytial virus (RSV) and severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) POC diagnostics, was assessed. RAT
and real-time-PCR (RT-PCR) analysis were performed on 620 patients admitted to the
emergency department due to respiratory symptoms. The sensitivity and specificity of
the RATs compared with RT-PCR results were studied. The sensitivity of the RATs with
respect to symptom duration was also estimated. The tested RAT1 showed sensitivities
of 98.68%, 73,53%, and 44.44% for SARS-CoV-2, influenza A, and RSV, respectively, when
the cycle threshold (Ct) values were <25 and 95.45%, 68.42%, 40.0% with Ct values <30.
In RAT2 analysis, respective sensitivities for influenza A and RSV in samples with Ct <25
were 85% and 100% and in samples with Ct <30 respective sensitivities dropped to
69.23% and 66.67%. Positive SARS-CoV-2 cases during the RAT2 testing period and
influenza B cases during both the RAT1 and RAT2 testing periods were scarce, so they
were omitted from the statistical analysis. The specificity of both tested RATs was high
and varied between 99.48% and 100%. The clinical use of RATs should be carefully
considered due to the possibility of insufficient sensitivity. Because the specificity of the
tests is high, the use of such tests might provide added value, for example, in emergency
units, particularly when the prevalence of these infections is high. However, an option to
confirm negative RAT by NAAT should be available.

IMPORTANCE Rapid diagnostics of respiratory viruses is essential for clinical manage-
ment, infection control, and epidemiological surveillance. Our results showed that due
to the high specificity and still inadequate sensitivity, rapid antigen tests (RATs) might
be useful for influenza, respiratory syncytial virus, and severe acute respiratory syn-
drome coronavirus 2 point-of-care diagnostics when correctly used. The results provide
useful information for laboratory and infectious disease control professionals to support
decision-making when implementation of the RATs in clinical use is planned.
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A cute respiratory tract infections caused by influenza A (Inf A), influenza B (Inf B),
respiratory syncytial virus (RSV), and severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) are indistinguishable purely by clinical appearance. In addition, there
are a plethora of viruses that may cause similar symptoms. Hence, rapid diagnostics of
these viruses is essential not only for clinical management but also for infection control
and epidemiological surveillance. Rapid antigen tests (RATs) might offer lower costs and
easy-to-perform choice compared with nucleic-acid amplification methods (NAATs), such
as real-time-PCR (RT-PCR) in point-of-care (POC) facilities. Previously, the sensitivity of
RATs was shown to be lower than NAATs, especially in samples with low viral loads (1-3).
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A relatively high variation in clinical performance between different commercial RATs has
also been reported (4, 5). While viral culture from the patient sample remains the
golden standard method for detecting an active-replicative virus, it is rarely feasible due
to the relatively slow turnaround time in the laboratory (6).

In this pilot study, the clinical performance of two commercial combo RATs, SARS-
CoV-2/Inf A + B/RSV Antigen Combo Rapid Test (Alltest) (in this report, RAT1) and
SARS-CoV-2/Flu A + B/RSV Antigen Rapid Test (Qingdao HighTop) (in this report RAT2),
was independently evaluated by comparing the test results with commercial RT-PCR. The
study was implemented in two central hospital emergency units located in Northern
Finland during the Inf A, RSV, and SARS-COV-2 epidemic season 2023-2024.

RESULTS
Clinical performance of RAT1

A total of 420 samples were analyzed with RAT1 and 15 samples were excluded from the
statistical analysis. The exclusion was due to either the lack of RT-PCR result (n = 11) for
the corresponding RAT1 result or unclear RAT result (n = 4). The results obtained with
RAT1 are shown in Table 1.

As expected, the highest sensitivities were observed for samples with higher viral
loads (i.e., cycle threshold [Ct] <25) for all tested viruses. However, a high variation in
sensitivity between tested viruses was observed. With SARS-CoV-2, Inf A and RSV RAT1
achieved sensitivities of 98.68%, 73,53%, and 44.44%, respectively, when the Ct values
were <25 and 95.45%, 68.42%, and 40.0% with Ct values <30.

The total specificity of all individual test results for SARS-CoV-2, Inf A, Inf B, and RSV (n
= 1620) was 99.9%, indicating that if the test is positive, then the positive result is most
likely reliable. All the samples that were negative for SARS-CoV-2 and Inf A in RT-PCR
were also negative in RAT for these viruses. One sample gave RSV-positive result in RAT
but was negative in RT-PCR. In the same sample, Inf A was simultaneously recognized by
both methods. Altogether 3/10 RSV RT-PCR-positive samples were positive also for Inf A
or SARS-CoV-2. All of these samples were negative with RSV RAT regardless of the RT-PCR
Ct value.

Unfortunately, there were no Inf B RT-PCR-positive samples in the material during the
study period for RAT1. In one sample, RAT1 was interpreted positive for Inf B, but RT-PCR
for this sample was negative. This result was not further analyzed.

Clinical performance of RAT2

Altogether 206 samples were analyzed and 2 samples were excluded from the statistical
analysis due to unclear RAT results. There were only five SARS-CoV-2 RT-PCR-positive
samples in the study period for RAT2. In 4/5 of these samples, the Ct values were higher
than 30 and these samples were negative in RAT2. One sample with SARS-CoV-2 Ct
value <25 was positive also in RAT2. The same sample was also Inf A RT-PCR positive
(Ct <25) but Inf A negative in RAT2.

TABLE 1 Clinical performance of RAT1 in RT-PCR-positive samples with different Ct values

Microbiology Spectrum

RT-PCR-positive Sensitivity (95% Cl)
(%)

Specificity (95% Cl) PPV (95% ClI)

NPV (95% ClI)

Accuracy (95% Cl)

SARS-CoV-2, Ctany’ 25.68 82.69 (74.03-89.41) 100 (98.78-100) 100 (95.80-100)
SARS-CoV-2,Ct<30  21.73 95.45 (88.77-98.75) 100 (98.84-100) 100 (95.70-100)
SARS-CoV-2,Ct<25 18.77 98.68 (92.89-99.97) 100 (98.89-100) 100 (95.20-100)
Inf A, Ct any” 11.36 56.52 (41.11-71.07) 100 (98.98-100) 100 (86.77-100)
Inf A, Ct <30 9.38 68.42 (51.35-82.50) 100 (99.00-100) 100 (86.77-100)
Inf A, Ct <25 8.40 73.53 (55.64-87.12) 100 (99.01-100) 100 (86.28-100)
RSV, Ctany’ 247 40.00 (12.16-73.76)  99.75 (98.60-99.99)  80.00 (32.89-97.03)
RSV, Ct <30 247 40.00 (12.16-73.76)  99.75 (98.60-99.99)  80.00 (32.89-97.03)
RSV, Ct <25 222 44.44 (13.70-78.80)  99.75 (98.60-99.99)  80.00 (33.11-97.00)

94.36 (91.66-96.22)
98.75 (96.85-99.52)
99.70 (97.91-99.96)
94.72 (92.81-96.15)
96.83 (95.04-97.99)
97.63 (95.93-98.63)
98.50 (97.54-99.09)
98.50 (97.54-99.09)
98.75 (97.78-99.30)

95.56 (93.07-97.34)
99.01 (97.49-99.73)
99.75 (98.63-99.99)
95.06 (92.48-96.96)
97.04 (94.88-98.46)
97.78 (95.82-98.98)
98.27 (96.47-99.30)
98.27 (96.47-99.30)
98.52 (96.80-99.45)

“Interpreted RT-PCR positive according to the manufacturer.
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TABLE 2 Clinical performance of RAT2 in RT-PCR-positive samples with different Ct values

RT-PCR-positive Sensitivity (95% CI)  Specificity (95% Cl) PPV (95% ClI) NPV (95% CI) Accuracy (95% Cl)

(%)
Inf A, Ct any’ 17.65 50.00 (32.92-67.08) 100 (97.83-100) 100 (81.47-100) 90.32(87.07-92.83)  91.18 (86.41-94.69)
Inf A, Ct <30 12.75 69.23 (48.21-85.67) 100 (97.95-100) 100 (81.47-100) 95.70 (92.59-97.54)  96.08 (94.42-98.29)
Inf A, Ct <25 9.80 85.00 (62.11-96.79) 100 (98.02-100) 100 (80.49-100) 98.40 (95.58-99.43)  98.53 (95.76-99.70)
RSV, Ct any’ 5.39 54.55 (23.38-83.25) 99.48 (97.15-99.99) 85.71(44.12-97.85)  97.46 (95.26-98.66)  97.06 (93.71-98.91)
RSV, Ct <30 4.41 66.67 (29.93-92.51) 99.49 (97.18-99.99) 85.71(44.59-97.81)  98.48 (96.25-99.39)  98.04 (95.06-99.46)
RSV, Ct <25 245 100 (47.82-100) 99.50 (97.23-99.99) 83.33(41.44-97.25) 100 (98.15-100) 99.51 (97.30-99.99)

“Interpreted RT-PCR positive according to the manufacturer.

As in RAT1, the sensitivity on RAT2 was higher when RT-PCR Ct values were <25
compared with higher Ct values (Table 2). The respective sensitivities for Inf A and RSV
in samples with Ct <25 were 85% and 100%. The sensitivity fell to 69.23% for Inf A and
66.67% for RSV when the RAT2 results were compared with the RT-PCR sample with Ct
value <30.

Total specificity was 99.75% when all individual test results for SARS-CoV-2, Inf A, Inf B,
and RSV (n = 816) were analyzed. In one sample, Inf A was detected by RT-PCR, but RAT2
identified Inf B, and in one sample RT-PCR Inf A-positive sample was interpreted as RSV
by RAT2. These results were not further analyzed.

Effects of the duration of the symptoms for RAT1 and RAT2 positivity

To understand whether RAT positivity correlated with symptom duration, the RAT1 and
RAT2 results in RT-PCR-positive samples were compared with self-reported symptom
duration. The mean of the symptom duration (in days) appeared higher in RAT-negative
patients compared with RAT-positive patients for all analyzed viruses and RATs (Table 3).
However, this difference was not statistically significant, which may be in part due to the
relatively small sample groups. The difference was the highest in Inf A RT-PCR-positive
(Ct any or Ct <30) patients and statistically significant (P <0.5) when the sample size was
increased by pooling results of both RATs (Table 4).

DISCUSSION

POC testing facilitates the decision-making concerning patient isolation, possible
antiviral treatment initiation, or infection control, particularly in the emergency
department (ED). In addition, the benefits become more clear in areas with long
distances to central laboratories and units with a moderate number of patients. For
example, in the NordLab catchment area in Northern Finland, many elderly care units
with relatively low numbers of inhabitants have 100-200 km distance to the nearest
central laboratory running RT-PCR diagnostics and would greatly benefit from sensitive
and specific POC tests. The maintenance costs of POC-PCR instruments would be high
and increase the costs per sample, especially in seasonal infections. Therefore, lateral-
flow RATs would be a suitable alternative.

TABLE 3 The difference of symptoms duration in RAT-positive and -negative patients in RT-PCR positive (Ct any; interpreted RT-PCR positive according to the
manufacturer) population

RAT1 RAT2
n Mean (days) Mean difference (95% Cl) P value n Mean (days) 95% Cl P value
SARS-CoV-2 RAT positive 63 32 0.4 (-2.8t02.1) 0.7710
RAT negative 15 3.6
InfA RAT positive 23 3.0 1.9(-49t0 1.0) 0.1936 13 2.8 2.7 (-5.5t00.2) 0.0629
RAT negative 18 49 12 5.5
RSV RAT positive 4 3.8 0.4 (-43t03.5) 0.8127 4 3.0 1.0(-8.0t06.0) 0.7123
RAT negative 6 42 2 4.0
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TABLE 4 The difference of symptoms duration in RAT-positive and -negative patients in RT-PCR-positive
population when RAT1 and RAT2 results were pooled

n Mean (days) Mean difference (95% Cl) P value

Pooled RAT1 and RAT2,

Ctany’
Inf A RAT positive 36 29 2.2(-431t0-0.2) 0.0353°
RAT negative 30 5.2
RSV RAT positive 8 34 0.8(-3.5t02) 0.5651
RAT negative 8 4.1
Pooled RAT1 and RAT2, Ct <30
Inf A RAT positive 35 29 2.6 (-5.2t0-0.1) 0.0452°

RAT negative 17 55

“Interpreted RT-PCR positive according to the manufacturer.

The accuracy of the variety of commercial SARS-CoV-2 RATs was recently comprehen-
sively explored in a Cochrane study (4). Sensitivities of the RATs varied from 34.4% to
91.3% when symptomatic patients were tested. In contrast, specificity was found to be
high, 97-100%, in most of the tests in which specificity was reported. The accuracy
of the RATs is dependent on the tested population and chosen sample material, for
example, nasal, nasopharyngeal, oropharyngeal, and throat swabs are used. Frank et
al. reported lower sensitivity in RSV RATs when throat swab was used instead of nasal,
nasopharyngeal, or trachea secretes (7). No significant difference between nasal and
nasopharyngeal swab was reported in the study comparing SARS-CoV-2 and RSV RAT (8).
In our study, only nasopharyngeal swabs were analyzed.

When clinical performance comparisons between NAAT and RAT are done, the viral
load is also an important question. For example, sensitivities of 100%, 98.25%, and
88.64% were reported in SARS-CoV-2 RAT with respective Ct values of 20, 25, and 30 (9).
Jang et al. evaluated three commercial RSV RATs and reported negative RAT results in
two of the tests when the RT-PCR Ct values were increased by more than 25 (10). These
results are quite similar to the results of our study and a Belgium study regarding another
commercial fourplex RAT (11). In fact, Bryant et al. reported sensitivity drop for Inf A from
87.1% to 57.1% when the sample Ct values were increased from <25 to <30.

Virus culture remains the golden standard in estimating how contagious the virus
infection is. The viability of SARS-CoV-2 in culture compared with NAAT Ct values was
reviewed by two recent studies (11, 12). Both studies concluded that a viable virus was
still found when Ct values were approximately 35. However, when the Ct values were
increased by more than 30, viable virus was detected only in a minority of the cases.
Furthermore, results in which viable SARS-CoV2 virus was no longer detected when the
Ct values were increased by more than 25 have also been reported (13).

In this study, the clinical performance of two commercial four-plex combo RATs for
POC testing of symptomatic patients at the hospital emergency unit was evaluated. The
sensitivity of the tests was higher for SARS-CoV-2 than for Inf A or RSV. Furthermore,
the sensitivity of RATs was higher in samples with lower Ct values, revealing higher viral
load correlates with better performance of RAT compared with the samples with higher
Ct values. This result was shown in all analyzed viruses, SARS-CoV-2, Inf A, and RSV. The
specificity of the tests was high and varied between 99.48% and 100%.

Because only moderate sensitivity for Inf A and RSV was observed, the clinical use of
the tests needs to be carefully assessed. Also, for SARS-CoV-2, the sensitivity was lower
by RAT than RT-PCR, especially when the Ct values were more than 30. Still, these tested
RATs might have added value in improving patient cohortation in emergency units and
in primary health care units with long distances to the central laboratory. A positive RAT
result might help when making decisions on patients’ isolation or antiviral treatment
initiation. However, when RAT is negative, confirmatory NAAT should be done.

Accuracy of the SARS-CoV-2, influenza, and RSV RATs has been shown to be the
highest during the few days after the onset of symptoms (3, 9, 14). In NAATs, the positive
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results occur even weeks after the onset of the infection (9). Montano et al. reported
that viable virus was no longer detectable in the samples collected after 10 days of
symptom onset (13). Similar results were also reported in a recent review article by Walsh
and co-workers (11). When organ transplant patients with immunosuppressive treatment
protocols were studied, viable viruses were still detectable after 150 days from the onset
of infection (12).

Our results are in line with the findings that show that the length of symptoms would
correlate with RAT positivity in RT-PCR-positive patients. For example, in Inf A RT-PCR-
positive patients, the mean of the days of symptom duration during the sampling time
was significantly higher in the RAT-negative than in the RAT-positive group. However,
the duration of the symptoms was quite short (1-5 days) in our study population in
most of the patients, but this is most often the case in acute upper respiratory tract
infections. However, there were a few cases in which symptom duration was 2 weeks
or longer. Interestingly, few positive RAT and RT-PCR results were found also in this
group. Symptom information was collected only as reported by the patient, which may
somewhat compromise these results as medical records were not analyzed, which is a
limitation of this study.

There were two samples with contradictory positive results in RT-PCR and RAT2.
Because the confirmatory test was not done, it remains unclear whether it was a
nonspecific reaction, interpretation error, or recording error. It is obvious though that
the possibility for misinterpretation or misrecording is higher in manually reading tests
instead of methods used with automatic laboratory information system.

The present study has several limitations. Due to the random nature of the peak
season for these infections, the number of positive samples was unexpectedly low,
especially for RSV and SARS-CoV-2 when RAT2 was evaluated. For the exact indication
of the clinical performance of the tests, future studies with higher sample volume and
preferably with higher incidence should be performed. Based on the RAT and RT-PCR
results, the prevalence of these infections was low in our area between November 2023
and March 2024. The performance of RATs is usually improved with high prevalence (1),
which may somewhat underestimate the potential of RATs in our results. Furthermore,
the confirmatory tests were not executed. Confirmation of RAT result was not possible
because the comparison of the RT-PCR and RAT results was not done immediately after
sampling and analysis. However, the sampling and testing were performed to the best
of our abilities as in routine clinical use. The samples for RT-PCR were taken immediately
after RAT sampling representing the same stage of infection. RATs are used in POC
testing and are done without the need for transportation in transport media. In contrast,
RT-PCRs are mainly done in the laboratory when sample transporting in liquid media is
required.

Conclusions

The use of RATs might lower the costs and speed up the diagnostics when correctly used.
However, because the sensitivity of the RATs remains low, their clinical use should be
locally validated and risk-assessed by both laboratory and clinical infectious diseases
control professionals. The negative result of RAT should be confirmed with NAAT,
especially when symptomatic patients with relatively recent symptoms are admitted
to a general hospital department or the use of antiviral treatment is considered.

MATERIALS AND METHODS
Study settings and patient selection

The study was performed at the EDs of two central hospitals, Kemi and Rovaniemi,
in the area of Wellbeing Services County of Lapland, Finland. In the study, a total of
626 patients with acute respiratory symptoms (sore throat, fever, cough, running nose)
who were admitted to the ED were recruited between October 2023 and March 2024.
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In addition to the test results, the reported duration of the symptoms at the time of
sampling was collected. The specific period for RAT1 study was from the end of October
2023 to the end of January 2024 and for RAT2 study from the beginning of January 2024
to mid-March 2024.

Sample collection and RAT and RT-PCR analysis

For RAT, the nasopharyngeal swabs from nostril 1 were first collected and analyzed
immediately after sampling as per manufacturer’s instructions. Nursing personnel were
pretrained to perform the analysis by the vendor. The test results were read and
recorded as instructed. For RT-PCR test, the nasopharyngeal swabs from nostril 2 were
collected into universal transport media (Copan, Murrieta, CA, USA) and delivered
to the local laboratory as part of the routine diagnostic RT-PCR procedure. Xpert
Xpress SARS-CoV-2/Flu/RSV (Cepheid, Sunnyvale, CA, USA) or NeuMoDx Flu A-B/RSV/
SARS-CoV-2 (QIAGEN, Hilden, Germany) RT-PCR analysis was performed, and the results
were interpreted positive or negative according to the manufacturer’s instructions. The
Ct values of each RT-PCR results were collected. For Xpert Xpress, the cutoff for positivity
was Ct 45, and for NeuMoDx the cutoff Ct was 37 for all the analytes.

Data analysis

Sensitivity, specificity, positive predictive value, and negative predictive value in samples
with Ct values <25, <30, and all RT-PCR positives were calculated using MedCalc Software
Ltd (Ostend, Belgium). RAT1 SARS-CoV-2, Inf A, and RSV results and RAT2 InfA and RSV
results were analyzed independently. The overall incidence of Inf B was low in the study
period, and for the RAT2 study, SARS-CoV-2 incidence was low, which were omitted from
statistical analysis. The effects of symptom duration for RAT positivity or negativity in the
RT-PCR positive samples were calculated with Student’s t test using Analyse-IT Software
(Microsoft, Redmond, WA, USA).

ACKNOWLEDGMENTS

The authors thank the patients and healthcare professionals at the hospitals of
Rovaniemi and Kemi for enabling this study.

AUTHOR AFFILIATIONS

'NordLab, Oulu, Finland

*NordLab, Rovaniemi, Finland

*Mehildinen Lansi-Pohja, Kemi, Finland

*Wellbeing Cervices County of Lapland, Rovaniemi, Finland
*University of Oulu, Oulu, Finland

®Tampere University, Tampere, Finland

’Fimlab Laboratories, Tampere, Finland

AUTHOR ORCIDs

Laura E. Savolainen @ http://orcid.org/0000-0003-2527-4211
llkka S. Junttila @ http://orcid.org/0000-0002-9830-0823

FUNDING

Funder Grant(s) Author(s)
Competitive State Research Financing of the X51409 llkka S. Junttila
Expert Responsibility Areas of Fimlab Laborato-

ries

NordLab KT0016 and X3710-  llkka S. Junttila

KT0011

January 2025 Volume 13 Issue 1

Microbiology Spectrum

10.1128/spectrum.01630-24 6

Downloaded from https://journals.asm.org/journal/spectrum on 08 January 2025 by 130.231.248.20.


https://doi.org/10.1128/spectrum.01630-24

Research Article Microbiology Spectrum

Funder Grant(s) Author(s)

Ilkka S. Junttila

Tampere Tuberculosis Foundation

AUTHOR CONTRIBUTIONS

Laura E. Savolainen, Conceptualization, Formal analysis, Investigation, Project administra-
tion, Resources, Writing — original draft | Joanna Peltola, Formal analysis, Methodology,
Writing — review and editing | Risto Hilla, Methodology, Writing - review and editing
| Tapio Aman, Resources, Writing — review and editing | Markku Broas, Conceptualiza-
tion, Project administration, Supervision, Writing — review and editing | Ilkka S. Junttila,
Conceptualization, Project administration, Supervision, Writing - review and editing

ETHICS APPROVAL

The study was approved by Wellbeing Services County of Lapland that operates both

Rovaniemi and Kemi Central Hospitals (permit number: 3739/2024).

REFERENCES
1. Kim SW, Park Y, Kim D, Jeong SH. 2023. A single-center experience on 8. Tamura D, Morisawa Y, Mato T, Nunomiya S, Yoshihiro M, Maehara Y, Ito
long-term clinical performance of a rapid SARS-CoV-2 antigen detection S, Ochiai Y, Yamagishi H, Tajima T, Yamagata T, Osaka H. 2024. Temporal
test, standard g COVID-19 Ag test. Sci Rep 13:20777. https://doi.org/10. trend of the SARS-CoV-2 omicron variant and RSV in the nasal cavity and
1038/541598-023-48194-2 accuracy of the newly developed antigen-detecting rapid diagnostic
2. Bayart J-L, Gillot C, Dogné J-M, Roussel G, Verbelen V, Favresse J, Douxfils test. Diagnostics (Basel) 14:119. https://doi.org/10.3390/diagnos-
J. 2023. Clinical performance evaluation of the fluorecare SARS-CoV-2 & tics14010119
influenza A/B & RSV rapid antigen combo test in symptomatic 9. Korenkov M, Poopalasingam N, Madler M, Vanshylla K, Eggeling R, Wirtz
individuals. J Clin Virol 161:105419. https://doi.org/10.1016/j.jcv.2023. M, Fish |, Dewald F, Gieselmann L, Lehmann C, Fatkenheuer G, Gruell H,
105419 Pfeifer N, Heger E, Klein F. 2021. Evaluation of a rapid antigen test to
3. Van der Moeren N, Zwart VF, Louise van Leest M, Thijssen M, Groenewe- detect SARS-CoV-2 infection and identify potentially infectious
gen R, Heer MK, Murk J-L, Tjhie JT, Diederen BMW, Stohr JJJM. 2023. A individuals. J Clin Microbiol 59:e0089621. https://doi.org/10.1128/JCM.
SARS-CoV-2 and influenza rapid antigen test-based hospital isolation 00896-21
policy awaiting RT-PCR, A prospective observational study. Clin 10.  Jang JW, Cho CH, Nam M-H, Yoon SY, Lee CK, Lim CS, Kim WJ. 2015.
Microbiol Infect 29:1595-1599. https://doi.org/10.1016/j.cmi.2023.09. Clinical performance evaluation of the Sofia RSV FIA rapid antigen test
011 for diagnosis of respiratory syncytial virus infection. J Clin Microbiol
4. Dinnes J, Sharma P, Berhane S, Van Wyk SS, Nyaaba N, Domen J, Taylor 53:684-686. https://doi.org/10.1128/JCM.03324-14
M, Cunningham J, Davenport C, Dittrich S, Emperador D, Hooft L, 11. Walsh KA, Jordan K, Clyne B, Rohde D, Drummond L, Byrne P, Ahern S,
Leeflang MMG, McInnes MDF, Spijker R, Verbakel JY, Takwoingi Y, Taylor- Carty PG, O'Brien KK, O'Murchu E, O'Neill M, Smith SM, Ryan M,
Phillips S, Van den Bruel A, Deeks JJ. 2022. Cochrane COVID-19 Harrington P. 2020. SARS-CoV-2 detection, viral load and infectivity over
diagnostic test accuracy group. Rapid, point-of-care antigen tests for the course of an infection. J Infect 81:357-371. https://doi.org/10.1016/j.
diagnosis of SARS-CoV-2 infection (Review). Cochrane Database jinf.2020.06.067
Systematic Reviews Issue:CD013705. https://doi.org/10.1002/14651858. 12.  Jefferson T, Spencer EA, Conly JM, Rosca EC, Maltoni S, Brassey J,
CD013705.pub3 Onakpoya 1), Evans DH, Heneghan CJ, Pliddemann A. 2023. Viral
5. Onwuchekwa C, Atwell J, Moreo LM, Menon S, Machado B, Siapka M, cultures, cycle threshold values and viral load estimation for assessing
Agarwal N, Rubbrecht M, Aponte-Torres Z, Rozenbaum M, Curcio D, Nair SARS-CoV-2 infectiousness in haematopoietic stem cell and solid organ
H, Kalina WV, Vroling H, Gessner B, Begier E. 2023. Pediatric respiratory transplant patients: a systematic review. J Hosp Infect 132:62-72. https://
syncytial virus diagnostic testing performance: a systematic review and doi.org/10.1016/j,jhin.2022.11.018
meta-analysis. J Infect Dis 228:1516-1527. https://doi.org/10.1093/ 13.  Montaio MA, Bemer MJ, Heller KB, Meisner A, Marfatia Z, Rechkina EA,
infdis/jiad185 Padgett LR, Ahls CL, Rains D, Hao L, Hsiang T-Y, Cangelosi GA, Greninger
6.  Berengua C, Lopez M, Esteban M, Marin P, Ramos P, Cuerpo MD, Gich |, AL, Cantera JL, Golden A, Peck RB, Boyle DS, Gale Jr M, Drain PK. 2022. Int
Navarro F, Mir6 E, Rabella N. 2022. Viral culture and immunofluorescence J Infect Dis 117:287-294. https://doi.org/10.1016/}.ijid.2022.02.009
for the detection of SARS-CoV-2 infectivity in RT-PCR positive respiratory 14.  Miernyk K, Bulkow L, DeByle C, Chikoyak L, Hummel KB, Hennessy T,
samples. J Clin Virol 152:105167. https://doi.org/10.1016/jjcv.2022. Singleton R. 2011. Performance of a rapid antigen test (Binax NOW RSV)
105167 for diagnosis of respiratory syncytial virus compared with real-time
7. Franck KT, Schneider UV, Ma CMG, Knudsen D, Lisby G. 2020. Evaluation polymerase chain reaction in a pediatric populationys. J Clin Virol

January 2025 Volume 13

of immuview RSV antigen test (SSI siagnostica) and BinaxNOW RSV card
(alere) for rapid detection of respiratory syncytial virus in retrospectively
and prospectively collected respiratory samples. J Med Virol 92:2992-
2998. https://doi.org/10.1002/jmv.26369

Issue 1

50:240-243. https://doi.org/10.1016/},jcv.2010.11.011

10.1128/spectrum.01630-24 7

Downloaded from https://journals.asm.org/journal/spectrum on 08 January 2025 by 130.231.248.20.


https://doi.org/10.1038/s41598-023-48194-2
https://doi.org/10.1016/j.jcv.2023.105419
https://doi.org/10.1016/j.cmi.2023.09.011
https://doi.org/10.1002/14651858.CD013705.pub3
https://doi.org/10.1093/infdis/jiad185
https://doi.org/10.1016/j.jcv.2022.105167
https://doi.org/10.1002/jmv.26369
https://doi.org/10.3390/diagnostics14010119
https://doi.org/10.1128/JCM.00896-21
https://doi.org/10.1128/JCM.03324-14
https://doi.org/10.1016/j.jinf.2020.06.067
https://doi.org/10.1016/j.jhin.2022.11.018
https://doi.org/10.1016/j.ijid.2022.02.009
https://doi.org/10.1016/j.jcv.2010.11.011
https://doi.org/10.1128/spectrum.01630-24

	Clinical performance of two commercially available rapid antigen tests for influenza, RSV, and SARS-CoV-2 diagnostics
	RESULTS
	Clinical performance of RAT1
	Clinical performance of RAT2
	Effects of the duration of the symptoms for RAT1 and RAT2 positivity

	DISCUSSION
	Conclusions

	MATERIALS AND METHODS
	Study settings and patient selection
	Sample collection and RAT and RT-PCR analysis
	Data analysis



