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Abstract

Acute respiratory tract infections frequently occur in children and represent one of the leading causes of morbidity and mortal-
ity worldwide. Quick and accurate pathogen detection can lead to a more appropriate use of antimicrobial treatment as well
as timely implementation of isolation precautions. In the last decade, several commercial assays have been developed for the
simultaneous diagnosis of respiratory pathogens, which substantially vary in formulation and performance characteristics.
The aim of this study was to compare the performance of the “Allplex™ Respiratory Panel Assays” (Seegene) with that of
the automated “Fast Track Diagnostics Respiratory pathogens 21 assay (Siemens) for the diagnosis of pediatric respiratory
viral infections. One hundred forty-five nasopharyngeal wash samples, collected at the Bambino Gesu Pediatric Hospital in
Rome during the fall-winter 2017-2018 season, were processed and analyzed with both workflows. Our results suggest a high
concordance between the two methods for positive and negative samples. Sensitivity and specificity were calculated with
both tests as a reference method. For the Allplex™ Respiratory Panel Assays, they were 98% and 100%, respectively, and
for the Fast Track Diagnostics Respiratory pathogens 21 assay, they were both 100%. This comparative study allowed us to
highlight the characteristics of the two assays to evaluate the best solution, on the basis of diagnostic routine and laboratory
workflows, keeping in mind local epidemiology.

Introduction

Acute respiratory infections (ARIs) are the main cause of
morbidity in patients under 18 years of age. Data collected
from the World Health Organization indicate that nearly 2
million children died from ARIs in the year 2000, most in
Africa and South East Asia [1, 2]. In children under 5 years
old, 50% of these deaths were due to pneumonia [3].

In the western hemisphere, respiratory infections are
more frequent during the cold months. Risk factors for acute
respiratory infection include age, family history of frequent
upper respiratory tract infections, asthma, allergies, heart
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disease or other lung problems, poor personal hygiene,
active and passive smoke, and failure to comply with the
vaccination program. [4]. However, anyone whose immune
system might be weakened by another disease is at risk.

Preschool children may have up to 6-10 viral colds a year
[5] due to the fact that humoral and phagocytic immunity
reach their highest efficacy during the fifth or sixth years of
age [6, 7], and also due to their behaviour and close contact
with other children who might be virus carriers.

ARIs can be distinguished as upper respiratory tract
infections (URIs), which mainly affect the nose and throat,
and lower respiratory tract infections (LRIs), which affect
the trachea, lower airways and lungs. Viral infections of the
upper respiratory tract can occur at any age and include the
common cold and flu; those of lower respiratory tract are
more common among children and include croup, bronchitis
and pneumonia [8].

In 2016, ARIs were the second most frequent cause of
death, after prematurity, among children aged 1-5 years
[9]. Data collected from the Global Burden of Disease
Study 2016 showed that, immediately after pneumococcal
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pneumonia, respiratory syncytial virus (RSV) was the sec-
ond leading cause of lower respiratory infection morbidity
and mortality globally. Fifty-four percent of lower respira-
tory infection deaths attributable to RSV occurred in chil-
dren younger than 5 years, similar to those attributable to
Haemophilus influenzae type B [10].

Among viruses, RSV is also the leading cause of hos-
pitalization in children under 15 years old, followed by
adenovirus (ADV), rhinovirus (RV) and influenza A virus
[11]. Since ARI symptoms such as cold, sore throat, and
fever are common to different pathogens and opportunistic
microorganisms (including fungi, viruses and bacteria), it is
important to make use of a tool that allows the detection of
many pathogens at the same time.

Guidelines for the management of community-acquired
pneumonia in children indicate the need for molecular meth-
odologies that allow a rapid and accurate diagnosis and a
quick distinction between bacterial and viral respiratory
infections, avoiding the prescription of inappropriate anti-
biotic therapy.

In the last decade, several commercial assays for the
simultaneous detection of respiratory pathogens have been
developed. These assays substantially vary in formulation
and performance characteristics.

The aim of this study was to compare the performance
of the Seegene workflow, with the Allplex™ Respiratory
Panel Assays (CE/IVD marked), and Siemens workflow,
with Fast Track Diagnostics Respiratory pathogens 21 (CE/
IVD marked) for diagnosis of pediatric respiratory viral
infections.

Materials and methods

During the fall-winter 2017-2018 season, nasopharyngeal
washes from pediatric patients admitted to the Bambino
Gesu Children’s Hospital in Rome for suspected viral res-
piratory infection were collected and immediately processed
for molecular virus detection using Allplex™ Respiratory
Panel Assays on an All-in-One Platform (Seegene, Korea).
Residual washes were stored at -80° C. For the purpose of
this comparative study, 145 stored samples were retrospec-
tively selected and analyzed by Fast Track Diagnostics Res-
piratory pathogens 21 (FTD21) assay on a Versant kPCR
Molecular System (Siemens Healthineers GmbH, Germany).
One hundred samples with negative results for influenza
virus and 45 samples from influenza-virus-positive washes
were chosen randomly. The FTD21 assay was performed at
the University Hospital of Campus Bio-Medico of Rome
within one month of collection. Both processing techniques
were carried out according to the manufacturer’s instruc-
tions. An internal control was included in each sample to
determine the extraction efficiency and the degree of PCR
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inhibition; a negative control was included in every run to
monitor carry-over contamination in both workflows.

Seegene workflow

Nucleic acid was extracted using a STARMag Universal
Cartridge Kit (Seegene) on an automated Nimbus IV plat-
form, which can process 30 samples per run. As recom-
mended by the manufacturer, a total of 200 ul of each sample
was extracted and eluted with 100 pl of elution buffer.

Real-time PCR was performed on a CFX96 Instrument
(Bio-Rad Laboratories) with Allplex™ Respiratory Panel
Assays. The panel is made up of three mixes that allow the
identification of 16 different viruses: influenza A virus (H1
and H3), distinguishing 3 subtypes (HIN1, HIN1-pdm09
and H3N2), influenza B virus, respiratory syncytial viruses
A and B (RSV A/B), adenovirus (ADV), enterovirus (EV),
parainfluenza viruses 1-4 (PIV1-4), metapneumovirus
(MPV), bocavirus (BocV), rhinovirus (RV) and three coro-
naviruses (CoV NL63/229E/OC43). For each reaction, 8 ul
of the extracted DNA/RNA, in a final volume of 25 pl, was
used. The results were analyzed automatically using Seegene
software (Seegene Viewer V2.0), and the whole process took
210 minutes.

According to the manufacturer, the analytical sensitivity
is 100 copies/reaction (limit of detection) for the majority of
the viruses. A lower sensitivity was observed for MPV (1000
copies/reaction). The analytical specificity was between 99
and 100% for all pathogens.

Following the datasheet indications for interpretation of
results, samples with a cycle threshold (Ct) < 42 were con-
sidered positive, and samples with no Ct or a Ct > 42 were
considered negative.

Siemens workflow

Nucleic acid was extracted using the VERSANT Sample
Preparation 1.0 on Molecular Diagnostics SP module Sie-
mens automatic workflow (compatible with the validation
system NucliSENS easyMAG - bioMérieux), which can
process 17 samples per run. Five hundred pl of sample was
extracted, and nucleic acid was eluted with 100 pl of elu-
tion buffer. Real-time PCR was performed using 10 ul of
DNA/RNA in a final volume of 25 pl. The reaction was
carried out on a QuantStudio 5DX Real-Time PCR System
(Applied Biosystems) using the FTD21 assay. The panel
is composed of five multiplex PCR tubes for the detection
of 18 viruses: influenza A virus (H1 and H3), distinguish-
ing only H1 subtype (HIN1 and HIN1-pdm09), influenza
B virus, RSV A/B viruses, ADV, EV, parechovirus (PeV),
PIV1-4, MPV, BocV, RV and four coronaviruses: CoVNL63,
CoV229E, CoVOC43 and CoVHKU1. The whole process
took 180 minutes.
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According to the manufacturer, the analytical sensitiv-
ity is about 10* genome copies/mL (limit of detection from
probit analysis) for the majority of the viruses. Lower sen-
sitivity was observed for EV and ADV (10° genome copies/
mL), while higher sensitivity was observed for influenza B
virus (10% genome copies/mL), RSV and PIV1 (10° genome
copies/mL). The analytical specificity was between 99 and
100% for all pathogens.

Following the datasheet indications for interpretation
of results, samples with a Ct < 35 were considered posi-
tive, samples with a Ct between 35 and 37 were considered
weakly positive only in the presence of a clear amplification
curve, and samples with no Ct or a Ct > 37 were considered
negative.

Confirmatory test

Discordant results for both monomicrobic (only one path-
ogen) and polymicrobic (more than one pathogen) infec-
tions were further analyzed by single Real-Time PCR CE/
IVD marked (Rhino&EV/Cc R-GENE® and Influenza A/B
R-GENE® - ARGENE bioMérieux).

Coronaviruses were subjected to sequencing of the spike
gene region as described by Soonnarong et al. [12] to con-
firm subtyping when discordant results were obtained.

Statistical analysis

Cohen’s kappa coefficient and the confidence interval (CI)
were calculated to evaluate the agreement of the two assays.

Definitions

Coinfection is defined as the presence of > 2 viruses in the
same sample.

Main pathogen, in case of coinfection, is defined as the
pathogen present with the higher DNA/RNA load, as indi-
cated by a lower cycle threshold.

Results

Patient populations and distribution of respiratory
infection

We analysed 145 samples from 145 patients, screened at
the admission to the Bambino Gesu Children’s Hospital by
Seegene workflow. Seventeen out of 145 samples were nega-
tive for all tested pathogens, and seven of these (41%) were
from immunocompromised patients, while ten (59%) were
from immunocompetent patients. Respiratory pathogens
were detected in 128 out of 145 samples. Seventy-three of
these (57%) were from immunocompetent patients, while

55 (43%) were from immunocompromised patients. Con-
cerning immunocompetent subjects, 24 out of 73 (33%)
had been hospitalized for bronchiolitis, 32 out of 73 (44%)
for acute respiratory syndrome different from bronchiolitis
(other ARIs), and 17 out of 73 for non-respiratory pathology
(non-ARIs), with a median length of stay of 5 (2-40) days.

Immunocompromised individuals included onco-hemato-
logic, hematopoietic-stem-cell- or solid-organ-transplanted,
and chronic lung disease patients. In these patients, the rea-
sons for hospitalization were non-ARIs, respiratory infec-
tions, and intercurrent diseases (Table 1).

Immunocompetent and immunocompromised patients
with bronchiolitis were predominantly affected by monomi-
crobic infections (16/24, 67%; 42/55, 76%).

Monomicrobic infections were observed as frequently
as polymicrobic ones among patients with other ARIs or
non-ARIs.

Comparison of Seegene workflow and Siemens
workflow results

The analysis of concordance between the two methods
showed that 126 out of 145 (87%) samples tested for res-
piratory viruses proved to be concordant: 109 tested posi-
tive and 17 negative. Among the positive concordant sam-
ples, 81 were monomicrobic (100% concordance) and 28
polymicrobic, with all pathogens involved in coinfection,
defined as the presence of > 2 viruses in the same sample,
correctly identified by both methods. Of the 19 (13%) dis-
cordant samples, 15 (79%) were polymicrobic and in each
case concordant for the main pathogens. In these 15 sam-
ples, a total of 39 pathogens were found: 21 of these were
detected by both systems (Ct < 37) and 18 were detected
by only one assay. In particular, in the Siemens workflow,
14 out of 18 of these co-pathogens (5 of which were MPV)
were detected with a Ct range of 35-37, while the Seegene
workflow detected 4 out of 18 co-pathogens with Ct values
between 37 and 40. Of the other four discordant samples,
two tested negative by Seegene workflow but positive by
Siemens workflow: one was positive for influenza A virus
(HIN1-pdm09), and the other for RV, both with low viral

Table 1 Distribution of 145 patients according to the presence of res-
piratory pathogens and immunological status

Patient group Respiratory pathogen No.
Immunocompetent Positive Bronchiolitis 24
Oher ARIs 32
Non-ARIs 17
Negative 10
Immunocompromised Positive 55
Negative 7
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load. The latter results were confirmed using a specific real-
time PCR assay. Notably, the clinical history of the patients
indicated a previous respiratory infection that could explain
the presence of residual virus. Finally, 2 out of 19 samples
were discordant for the CoV type. Specifically, the Seegene
workflow identified CoVOC43, while the Siemens workflow
identified CoOVHKUI. Sequencing confirmed the presence
of the CoVHKU1 subtype. Moreover, the Siemens workflow
identified six PeVs, a target not available in the Seegene
workflow.

In conclusion, the Siemens workflow correctly identified
128 out of 128 positive samples versus 126 out of 128 identi-
fied by the Seegene workflow.

Both methods revealed a high concordance for positive
and negative samples. K agreement was between 0.89 and 1
for all targets except for MPV and PIV (Table 2).

Sensitivity and specificity were calculated with both tests
as a reference method. For Allplex™ Respiratory Panel
Assays, they were 98% and 100%, respectively, and for Fast
Track Diagnostics Respiratory pathogens 21, they were both
100%.

Discussion

ARIs are a significant public health problem because they
are widespread and are associated with direct and indirect
costs. It is well known that viruses are the main cause of
ARIs in young children [13-15]. A genetic predisposition or
the exposure to environmental factors may promote the entry
of respiratory viruses and bacteria, allowing the establish-
ment of a serious infection of the airways. Moreover, recent
studies have shown that respiratory multi-viral infections are
associated with longer paediatric intensive care unit stays
and negative clinical outcomes [16].

Since the symptoms associated with ARIs are common
in viral, bacterial and fungal infections, multi-target tests
are particularly useful for a differential diagnosis. Rapid
etiological identification supports the correct management
and treatment of patients, allowing, where necessary, prompt
isolation. Multiplex molecular assays respond to this need by
identifying more than 80% of lower respiratory infections in
hospitalized children [17]. For these reasons, the Food and
Drug Administration has approved several rapid multiplex
panels, which show high sensitivity and specificity [18, 19].
In our study, we compared two of them: the Allplex™ Res-
piratory Panel Assays on the Seegene All-In-One Platform
and FTD21, recently automated on the Siemens Versant
kPCR Molecular System, for the detection of viral respira-
tory pathogens.

Our results clearly confirmed that both the Seegene
and Siemens workflows performed well for routine detec-
tion of most respiratory viruses with high sensitivity and
specificity. High concordance between the two assays was
also observed. Discordance between platforms was mainly
detected with samples containing multiple pathogens, some
of which were present in low amounts. This was primarily
associated with the detection of metapneumovirus, as previ-
ously reported by other authors [20]. Though the main path-
ogens were always correctly identified by both assays, the
Siemens workflow performed better in detecting low viral
loads than the Seegene workflow. However, the low levels
of respiratory viruses detected, especially in the presence
of pathogens with a low Ct value (high DNA/RNA load),
are likely to be related to underlying or residual infection.
Thus the clinical meaning of these results is still open to
discussion.

For CoV detection, the Seegene system does not include
CoVHKU1 as a target, but as it has been demonstrated that
CovHKU1 and OC43 cluster in the same branch (betac-
oronavirus subgroup A) of the CoV phylogenetic tree [21],

Table 2 Percentage of

Target Siemens/Seegene % concordance Cohen’s
concordaqce and Cohen’s kappa workflow kappa
value of viral targets value

Adenovirus 777 100 1

Bocavirus 10/9 99 0.94

Coronavirus 9/7 99 0.87

Enterovirus 3/3 100 1

Influenza A virus (HIN1-pdm09) 34/33 99 0.98

Influenza B virus 19/18 99 0.97

Metapneumovirus 17/13 97 0.85

Rhinovirus 42/41 99 0.97

Respiratory syncytial virus 39/39 100 1

Parainfluenza virus 372 99 0.80

Negative 19/17 99 0.97
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it is possible that the OC43 primers bind to gene region
that is conserved in both types, thereby causing a spurious
pairing that recognizes HKU1 as OC43.

Our data contrast with those reported by Barratt et al.
[22], who reported high specificity of the Seegene assay
for CovVOC43.

As both workflows performed well for routine detec-
tion of the most important respiratory viruses in paediatric
patients, other factors should be considered when choosing
the assay to be used for the diagnostic routine. The See-
gene workflow is able to subtype RSV A/B and influenza
A virus (HIN1-pdm09/H1N1/H3) due to the simultaneous
detection of more gene targets that are used in the Siemens
procedure, which subtypes only influenza A virus (HIN1).
On the other hand, the latter is the only test able to detect
PeV and subtype CoVHKUI. Both assays have a bacterial
panel that can be integrated; in this study, we compared
only viral panels, according to clinical request (suspicion
of respiratory virus infections).

Another aspect to consider when choosing a diagnostic
multiplex platform is the multiplexing capability per run.
Seegene can process up to 30 samples in each run, so it is
also suitable for heavy routines, while Siemens achieves
17 samples/run.

Finally, both platforms utilize software to perform
automatic data recording and interpretation, leading to
the same hands-on time and simplified analysis of results
if performed by expert technicians.

Currently, several single-use cartridge assays are avail-
able for diagnosis of multiple respiratory infections. These
systems are completely automated and provide faster
results (about 1h), but they are difficult to implement in a
standard routine because they are very expensive.

In conclusion, the use of syndromic panels, such as
those produced by Seegene and Siemens, both CE/IVD, is
to be preferred in standard laboratory settings, particularly
in paediatric ones. The choice of the assay used should be
based on the diagnostic routine and laboratory workflow,
keeping in mind the epidemiology of the target population.

Acknowledgements The authors thank Elettrobiochimica (Italy) for
Seegene and Siemens Healthineers (Italy) for their support of this
study.

Compliance with ethical standards

Ethical statement This study does not require ethical committee
approval because the data were properly anonymised and de-identified
prior to analysis and informed consent was obtained at the time of col-
lection of the original data and samples.

References

1. Williams BG, Gouws E, Boschi-Pinto C, Bryce J, Dye C (2002)
Estimates of world-wide distribution of child deaths from acute
respiratory infections. Lancet Infect Dis 2(1):25-32. https://doi.
org/10.1016/S1473-3099(01)00170-0

2. Global Burden of Disease Study (2013) Collaborators (2015)
Global, regional, and national incidence, prevalence, and years
lived with disability for 301 acute and chronic diseases and inju-
ries in 188 countries, 1990-2013: a systematic analysis for the
Global Burden of Disease Study 2013. Lancet. 386(9995):743—
800. https://doi.org/10.1016/S0140-6736(15)60692-4

3. Walker CLF, Rudan I, Liu L, Nair H, Theodoratou E, Bhutta ZA,
O’Brien KL, Campbell H, Black RE (2013) Global burden of
childhood pneumonia and diarrhoea. Lancet 381(9875):1405—
1416. https://doi.org/10.1016/S0140-6736(13)60222-6

4. Benediktsdéttir B (1993) Upper airway infections in preschool
children—frequency and risk factors. Scand J Prim Health Care
11(3):197-201. https://doi.org/10.3109/02813439308994830

5. de Benedictis FM, Bush A (2018) Recurrent lower respira-
tory tract infections in children. BMJ 362:k2698. https://doi.
org/10.1136/bmj.k2698

6. Wheeler JG, Steiner D (1992) Evaluation of humoral responsive-
ness in children. Pediatr Infect Dis J 11(4):304-310

7. Yang KD, Hill HR (1991) Neutrophil function disorders: patho-
physiology, prevention, and therapy. J Pediatr 119(3):343-354.
https://doi.org/10.1016/s0022-3476(05)82044-x

8. Simoes EAF, Cherian T, Chow J, Shahid-Salles SA, Laxmi-
narayan R, John TJ (2006) Acute Respiratory Infections in Chil-
dren. In: Jamison DT, Breman JG, Measham AR, Alleyne G,
Evans MCDB, Jha P, Mills A, Musgrove P (ed) Disease Control
Priorities in Developing Countries, 2nd edn. Washington (DC):
The International Bank for Reconstruction and Development/The
World Bank, chapter 25

9. World Health Organization (2018) World health statistics 2018:
monitoring health for the SDGs, sustainable development goals.
World Health Organization. https://apps.who.int/iris/handle/10665
/272596. Accessed 09 Jul 2019

10. GBD 2016 Lower Respiratory Infections Collaborators (2018)
Estimates of the global, regional, and national morbidity, mortal-
ity, and aetiologies of lower respiratory infections in 195 coun-
tries, 1990-2016: a systematic analysis for the Global Burden of
Disease Study 2016. Lancet Infect Dis 18(11):1191-1210. https
://doi.org/10.1016/S1473-3099(18)30310-4

11. Gaunt ER, Harvala H, Mclntyre C, Templeton KE, Simmonds P
(2011) Disease burden of the most commonly detected respira-
tory viruses in hospitalized patients calculated using the disability
adjusted life year (DALY) model. J Clin Virol 52(3):215-221.
https://doi.org/10.1016/j.jcv.2011.07.017

12. Soonnarong R, Thongpan I, Payungporn S, Vuthitanachot C,
Vuthitanachot V, Vichiwattana P, Vongpunsawad S, Poovorawan
Y (2016) Molecular epidemiology and characterization of human
coronavirus in Thailand, 2012-2013. Springerplus 5(1):1420.
https://doi.org/10.1186/s40064-016-3101-9

13. Berman S (1991) Epidemiology of acute respiratory infections
in children of developing countries. Rev Infect Dis 13(suppl
6):S454-S462. https://doi.org/10.1093/clinids/13.Supplement
_6.5454

14. Manmohan BSK (1984) Acute respiratory infection. Indian Pedi-
atr 21:1-3

15. Hayden FG (2006) Respiratory viral threats. Curr Opin Infect Dis
19:169-178. https://doi.org/10.1097/01.qc0.0000216628.51563
bl

16. Chauhan JC, Slamon NB (2017) The impact of multiple viral
respiratory infections on outcomes for critically ill children.

@ Springer


https://doi.org/10.1016/S1473-3099(01)00170-0
https://doi.org/10.1016/S1473-3099(01)00170-0
https://doi.org/10.1016/S0140-6736(15)60692-4
https://doi.org/10.1016/S0140-6736(13)60222-6
https://doi.org/10.3109/02813439308994830
https://doi.org/10.1136/bmj.k2698
https://doi.org/10.1136/bmj.k2698
https://doi.org/10.1016/s0022-3476(05)82044-x
https://apps.who.int/iris/handle/10665/272596
https://apps.who.int/iris/handle/10665/272596
https://doi.org/10.1016/S1473-3099(18)30310-4
https://doi.org/10.1016/S1473-3099(18)30310-4
https://doi.org/10.1016/j.jcv.2011.07.017
https://doi.org/10.1186/s40064-016-3101-9
https://doi.org/10.1093/clinids/13.Supplement_6.S454
https://doi.org/10.1093/clinids/13.Supplement_6.S454
https://doi.org/10.1097/01.qco.0000216628.51563.b1
https://doi.org/10.1097/01.qco.0000216628.51563.b1

1196

C.Concato et al.

18.

19.

20.

Pediatr Crit Care Med 18(8):e333—e338. https://doi.org/10.1097/
PCC.0000000000001232 PubMed PMID: 28628546

. Martinez-Roig A, Salvad6é M, Caballero-Rabasco MA, Sénchez-

Buenavida A, Lépez-Segura N, Bonet-Alcaina M (2015) Viral
coinfection in childhood respiratory tract infections. Arch Bron-
coneumol. 51(1):5-9. https://doi.org/10.1016/j.arbres.2014.01.018
Popowitch EB, O’Neill SS, Miller MB (2013) Comparison of the
Biofire FilmArray RP, Genmark eSensor RVP, Luminex xTAG
RVPvl1, and Luminex XTAG RVP fast multiplex assays for detec-
tion of respiratory viruses. J Clin Microbiol 51(5):1528-1533.
https://doi.org/10.1128/JCM.03368-12

Pierce VM, Elkan M, Leet M, McGowan KL, Hodinka RL (2012)
Comparison of the Idaho Technology FilmArray system to real-
time PCR for detection of respiratory pathogens in children. J Clin
Microbiol 50(2):364-371. https://doi.org/10.1128/JCM.05996-11
Vandendriessche S, Padalko E, Wollants E, Verfaillie C, Verhas-
selt B, Coorevits L (2018) Evaluation of the Seegene Allplex™

@ Springer

21.

22.

respiratory panel for diagnosis of acute respiratory tract infec-
tions. Acta Clin Belg 11:1-7. https://doi.org/10.1080/17843
286.2018.1531605

Woo PC, Huang Y, Lau SK, Yuen KY (2010) Coronavirus genom-
ics and bioinformatics analysis. Viruses 2(8):1804—1820. https://
doi.org/10.3390/v2081803

Barratt K, Anderson TP, Fahey JA, Jennings LC, Werno AM,
Murdoch DR (2017) Comparison of the fast track diagnostics res-
piratory 21 and Seegene Allplex multiplex polymerase chain reac-
tion assays for the detection of respiratory viruses. Br J Biomed
Sci 74(2):85-89. https://doi.org/10.1080/09674845.2017.1278885

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1097/PCC.0000000000001232
https://doi.org/10.1097/PCC.0000000000001232
https://doi.org/10.1016/j.arbres.2014.01.018
https://doi.org/10.1128/JCM.03368-12
https://doi.org/10.1128/JCM.05996-11
https://doi.org/10.1080/17843286.2018.1531605
https://doi.org/10.1080/17843286.2018.1531605
https://doi.org/10.3390/v2081803
https://doi.org/10.3390/v2081803
https://doi.org/10.1080/09674845.2017.1278885

	Comparison of the AllplexTM Respiratory Panel Assays and the automated Fast Track Diagnostics Respiratory pathogens 21 assay for the diagnosis of pediatric respiratory viral infections
	Abstract
	Introduction
	Materials and methods
	Seegene workflow
	Siemens workflow
	Confirmatory test
	Statistical analysis
	Definitions

	Results
	Patient populations and distribution of respiratory infection
	Comparison of Seegene workflow and Siemens workflow results

	Discussion
	Acknowledgements 
	References




