TABLE 2: Specific diagnostic test devices in viral respiratory infections

Company Kit Virus Method Sample Type Sensitivity Specificity Time Highlights References
Commercially available respiratory virus detection tests/sample-in-answer-out detection systems
Molecular Diagnostics
Cepheid The Influenza A/B, respiratory syncytial virus multiplex rt w/o pretreatment | Flu A: 100% | Flu A: 100% | 7-30 min automated sample-in-answer-out (Baron and Persing 2019)
(cepheid.com) GeneXpert RT-PCR Flu B: 100% | Flu B: detection
Dx System 97.8%
GeneXpert® | SARS-CoV-2 Real-time RT- nasal swab, 100% 100% 45 min meets the current urgent need for (Loeffelholz et al., 2020, Zhen
Xpress gPCR nasopharyngeal COVID-19 testing; sample-in-answer- etal., 2020)
SARS-CoV- swab, out detection
2 aspirate
specimens
GeneXpert® | flu virus (A,B,RSV) Real-time RT- nasal swab, Flu A: Flu A: 20 min Detects viral RNA, enabling better (Ling et al., 2018)
Xpress PCR nasopharyngeal 98.1% 98.1% detection of seasonal mutations of the flu
FIu/RSV swab Flu B: 100% | Flu B: virus (A,b,RSV); sample-in-answer-out
specimens RSV:98.4% | 99.1% detection
RSV: 99.3%
Biofire(biofire | The BioFire | VIRUSES: Real-time RT- | nasopharyngeal 97.1% 99.3% 45 min data indicated that the frozen storage did | (Leber etal., 2018)
dx.com) FilmArray® | Adenovirus; Coronavirus HKU1,; PCR swab in not significantly affect performance;
Respiratory Coronavirus NL63; Coronavirus molecular test transport media sample-in-answer-out detection
(RP&RP2) 229E;Coronavirus OC43; Human
Panels Metapneumovirus; Human
Rhinovirus/Enterovirus; Influenza A;
Influenza A/H1; Influenza A/H3;Influenza
A/H1-2009; Influenza B; Parainfluenza Virus
1/2/3/4; Respiratory
Syncytial Virus
BACTERIA: Bordetella parapertussis;
Bordetella pertussis; Chlamydia pneumoniae;
Mycoplasma pneumoniae
* Available only on the BioFire Respiratory
Panel 2
BioFire® VIRUSES:Adenovirus; Coronavirus;Human Real-time RT- | nasopharyngeal BAL: 96.2% | BAL:98.3% | 45 min For use with the BioFire® FilmArray® BioFire® Respiratory Panel
Respiratory Metapneumovirus; Human Rhinovirus/ PCR swab Sputum: Sputum:97.2 2.0 EZ Configuration System; sample- 2.1-EZ (RP2.1-EZ) ;
Panel 2.1- Enterovirus; Influenza A;Influenza A/H1; molecular test 96.3% % in-answer-out detection (https://www.fda.gov/media/14
EZ (RP2.1- Influenza A/H3; Influenza A/H1-2009; 2696/download)
EZ) Influenza B; Parainfluenza Virus; Respiratory
BACTERIA:
Bordetella pertussis; Chlamydophila
pneumoniae; Mycoplasma
pneumoniae
Luminex Aries Flu 18 respiratory virues and subtypes MultiCode nasopharyngeal 98.6% 100% forall | 2h is a “sample to answer” automated (Tang et al., 2016, Voermans et
A/B & RSV PCR swab (fluA), targets; in al., 2016)
assay 93.3% pediatric
(fluB) and studies:
95.1% 98.6% -
(RSV); in 99.8%
pediatric
studies:
98.1% for
influenza A
virus, 98.0%
for influenza
B virus, and
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97.7% for
RSV;
Roche Cobas Flu FIUA, FluB, and RSV RT-PCR nasopharyngeal 96.0 - 99.3-100% | on- integrated nucleic acid extraction- (Ling et al., 2018, Jokela et al.,
(diagnostics.ro | A/B & RSV swabs 100.0% for for all three demand independent devices for simultaneous 2020)
che.com) all three viruses single- detection and identification of the viral
viruses specimen: | antigens; with no significant differences
21 min; revealed among the Aries Flu A/B &
batched RSV, the Xpert Xpress FIu/RSV, and the
12- Cobas Flu A/B & RSV assays; sample-
specimen in-answer-out detection
workflow
s: 254 min
Mobidiag Novodiag® Novel coronavirus RT-PCR nasopharyngeal 93.4%; 100% ~1-2,75h | fully automated Multiple RT-PCR and (Li et al., 2020)
(mobidiag.com | (Novodiag® swabs microarray detection of CarbaR+/Novel
) COVID-19; coronavirus/C. difficile; perform
Mobidiag penicillin and myxomycetin resistance
Amplidiag® test; limited ability to detect low viral
Covid-19 load samples
kit)
Immunology-Based Rapid Tests (RAT)
Abbott SD Bioline Influenza virus type A&B and HIN1 antigen test human nasal 91.8% 98.9% 5 min RAT for POCT to be complemented SD BIOLINE Influenza Ag A/
Influenza swab, throat with PCR B/ A(H1N1) Pandemic.
Antigen swab, Product
Test® nasopharyngeal Page. (https://www.alere.com/e
swab n/home/product-details/sd-
or bioline-influenza-ag-aba-
nasal/nasopharyn pandemic.html)
geal
aspirate
Abbott SD Bioline Influenza virus type A&B antigen test nasopharyngeal nasopharyng | nasopharyng | 5-8 min (Nelson et al., 2020)
Influenza swab, eal swab eal swab
Ultra nasopharygeal Flu A: Flu A:
aspirate 88.5% 97.4%
Flu B: Flu B:
91.5% 97.4%
nasopharyng | nasopharyng
eal eal
aspirate aspirate
Flu A: Flu A:
93.9% 97.7%
Flu B: Flu B:
91.7% 97.7%
Abbott CLEARVIE | Influenza virus type A&B chromatograph | nasopharyngeal Flu A: Flu A: 15 min insufficient sensitivity, prone to false (de la Tabla et al., 2010)
W® ic swab 81.7% 98.5% negatives, test results to be combined
EXACT immunoassay Flu B: Flu B: with clinical practice for accurate
INFLUENZ antigen test 88.6% 97.4% diagnoses
A A&B
Abbott Alere Influenza virus type A&B chromatograph | nasopharyngeal Flu A: 70— Flu A: 90— 15 min any age in the acute stage of the (Fuenzalida et al., 2010,
BINAXNO ic swab, 89% 99% outbreak and in patients under 18 years Hazelton et al., 2015)
W® immunoassay nasopharygeal Flu B: 50— Flu B: 94— of age
INFLUENZ antigen test aspirate 69% 100%

A A&B
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BioMedomics COVID-19 SARS-CoV-2 serological human serum IgM: 86.7% IgM: 95.0% | 10-15min | screen symptomatic or asymptomatic Serology Test Evaluation
1gM/1gG antobody test 1gG: 96.7% 1gG: 96.2% virus carriers; to verify the effectiveness Report BioMedomics,
Rapid Test Combined: Combined: of virus treatment. (https://www.accessdata.fda.go
100% 92.5% v/cdrh_docs/presentations/maf/
maf3328-a001.pdf.)
Lucira Health Lucira™ SARS-CoV-2 LAMP nasal swab 100% 30 min the first home self-test kit FDA FDA Authorizes First COVID-
(lucirahealth.c | Covid-19 technology conformanc emergency authorized (November 2020) | 19 Test for Self-Testing at
om) All-in-One e rate for sample-in-answer-out detection Home. (https://www.fda.gov/ne
Test Kit compared to ws-events/press-
highly announcements/coronavirus-
sensitive covid-19-update-fda-
detection authorizes-first-covid-19-test-
methods self-testing-home)

Advances in Respiratory Virus Testing for Rapid Diagnosis (Research)

Rapid Diagnsotic Test

RT-LAMP influenza viruses (H5N1, H5N6, HIN1, colorimetric Influenza: high; no 1h for POC testing (Huang et al., 2018, Ahn et al.,
diagnostic H3N2 and H7N9), MERS multiplex 100%; Cross- 2019)
platfoms reverse MERS reactivity
transcription higher than with any of
LAMP (RT- RT-LAMP SARS-CoV,
LAMP) Assay HKU4,
HKU1,
OC43 or
229E
Immunoassay Paper-Based Devices/Technology
Lateral flow | HIN1 and HAdV surface- human serum detection not specified | Rapidtest | potential to detect coronavirus, in (Wang et al., 2019)
test stripes enhanced limit for complex specimens.
Raman HIN1:
scattering 50pfu/mL;
(SERS) HAdV 10
spectroscopy pfu/mL
(2000-fold
lower than
the standard
gold strip)
Lateral flow | SARS-CoV-2 surface- venous blood IgM, 1gG IgM, 1gG Rapid test | test symptomatic and asymptomatic (Li etal., 2020)
test stripes enhanced samples and combined: combined: SARS-CoV-2 carriers at the POC
Raman finger blood 88.66% 90.63%
scattering samples
(SERS)
spectroscopy
Biosensors for Respiratory Virus Detection
mini 3D- avian influenza A (H7N9) virus quantum dot detection was 98% 15 min assessment of the result by the naked eye | (Xiao etal., 2019)
printed (QD)-based limit of conformanc
readout immunochrom 0.0268 HAU | erate
biosensor atographic compared to
platform strips real-time
PCR
electrochemi | influenza virus A (HON2) electrochemica | pharyngeal swab | detection NA 30 -60 improved properties of the biosensor for (Anik et al., 2018)
cal | biosensor limit of 108 min POCT
biosensor U/mL
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LAMP

electrochemi | MERS-CoV carbon 0.001 NA 20 min potential for other respiratory viruses' (Layqgah and Eissa, 2019)
cal electrode ng/mL; detection; immunological biosensors
immunosens dielectrophore improved to cannot be used for accurate detection in
or sis (DEP) 1.0 pg/mL the early stages of viral infection;
array
impedimetri influenza A viruses electrochemica | serum viral detection NA NA (Dunajova et al., 2020)
c | antigen limit: 0.79
immunobios probe fM; linear
ensor range: 0.18
f.-0.18 nM
arch-shaped MERSCoV, HCoV, EBOV and ZIKV oligonucleotid serum viral high high 20 min detect the viruses in 20 clinical (Dunajova et al., 2020)
multiple- es antigen specimens
target amplification
Sensors
platform
Microfluidic Device for Respiratory Virus Detection
RNA assay influenza A and B virus and human PCR+ 96% (CI: 100% <1lh (Wang et al., 2018)
chip adenoviruses colorimetry 78.1-99.9) (C1:94.9 -
100.0)
RNA assay SARS-CoV, MERS-CoV, SARS-CoV-2, LAMP 100% 40 min portable microfluidic system for (Xiong et al., 2020)
chip HCoV (HCoV-0C43, HCoV-229E, HCoV- simultaneous deetction of coronaviruses
HKU1, HCoV-NL63)
RTisochip™ | H7N9, CA16, RSV, HPIV1, HPIV2, HPIV3, multi-index pharyngeal swab | detection high; 98.5% | 90 min multi-index nucleic acid isothermal (Xing et al., 2020)
-W HPIV4, HCoV-229E/NL63, HMPV, HIN1, nucleic acid limit : <50 coincidence amplification analyzer with a centrifugal
H3N2, influenza B, EV71, HCoV- isothermal copies/ uL rate with the microfluidic chip
0OC43/HKU1, CA6, HRV, SARS-CoV-2 amplification (equivalent RT-PCR
to RT-PCR) results
Smartphone-Based Detection Technologies
3D avian influenza virus ZnO nanorod- serum viral LOD: NA 15h Sensitiviy higher than the conventional (Xiaetal., 2019)
nanostructur based antigen 8x10e3 fluorescence-based ELISA assay
es platform colorimetric EID50/mL -
immunoassay 2.7 x10e4
EID50/mL
ddPCR RNA load droplet digital spiked saliva LODs : 3.8 dynamic 15h RNA extraction may not be necessary (Chen et al., 2021)
platform PCR copies/20 range of 4—
fluorescence uL of 100 copies
reading sample
SERS influenza A/H1IN1 virus Surface-enhanced Raman scattering LOD: 97 NA 20 min three orders of magnitude more sensitive | (Chen et al., 2020)
imaging (SERS) PFU mL—1; than ELISA
biosensor
droplet- CtDNA digital spiked plasma recovery NA 1h complicated manual operations (Hu et al., 2019)
based digital IFAST(immisc rate 75%
LAMP ible phase
filtration
assisted by
surface
tension)-
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1ddPCR CtDNA PCR spiked plasma for EGFR NA ~1h a fully integrated digital droplet PCR (Geng et al., 2020)
microdevice Gene T790 microdevice liquid biopsy

M mutation:

1% mutant

from 2 mL

of plasma

sample
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