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After the declaration of the pandemic in March 2020, we are
still facing a persistent COVID 19 crisis worldwide.1 As the
virus continues to spread globally and common symptoms
overlap with those of other acute respiratory infections, the
need for adequate actions based on robust diagnostic tests
that support active surveillance systems seems yet to be
key.2,3 Huge scientific advances have been made in COVID-
19 diagnosis, and several high-performance technologies
have been developed in recent years.2�4 Consequently, it is
essential to select cost-effective diagnostic methods for
monitoring in a different type of action settings, especially
in ambulatory care backgrounds, where case management,
isolation, contact tracing and quarantine are relevant to
prevent viral transmission in the community.3

Originally developed for being used in a pregnancy test,
lateral flow immunoassay (LFI), or "point of care testing" has
been essential for in vitro diagnostics for a long time now.5

Typically, they involved antibodies coupled to a nitrocellu-
lose membrane as a line on an immuno-chromatographic
strip.5 Lateral flow devices for COVID 19 asymptomatic mass
testing are proving controversial, and in a similar way, its
uses seem to be questionable too in symptomatic
patients.6,7 In the study accomplished by Scotta et al., the
authors investigated the accuracy of a SARS-CoV-2 antibody
LFI test in symptomatic children and adolescents compared
to a real-time polymerase chain reaction (RT-PCR), as a ref-
erence test, in acute care settings.7 To achieve this goal,
the authors designed a prospective multicenter observa-
tional study, from May to November 2020, where enrolled
pediatric patients (> 2 months and < 18 years) that were

admitted at emergency rooms (ERs) or visited outpatient
clinics with a suspected diagnosis of COVID 19 within 14 days
of onset of symptoms.7 The authors analyzed data from 175
enrolled patients, of whom 51 (29.14%) were positive for
SARS CoV-2 by RT-PCR and 36 (20.57%) by LFI. 7 To evaluate
the antibody LFI test performance, authors assessed the sen-
sitivity, specificity, positive predictive value, and negative
predictive value. They found that the LFI had a sensitivity of
70.6% and a specificity of 96.8% measured after 7 days of the
onset of symptoms compared with RT-PCR.7 The perfor-
mance of LFI did not improve statistically between 7 and 13
and after 14 days of symptoms onset and did not present sig-
nificant differences between ages (< 2 or > 2 years old).7

Furthermore, the authors found even a lower performance
of the LFI in comparison with the commercial description.7

Several explanations can be postulated on the low preci-
sion of LFI in acute SARS-CoV-2 infection in children. First,
not all infected patients with SARS CoV-2 elicited IgG anti-
bodies against the virus.8,9 In fact, more than half of the
children infected with SARS CoV-2 cannot elicit detectable
antibodies in the acute phase of infection.10 Second, the
antibodies response seems to be higher in a convalescent
period in comparison with the acute phase of infection in
both children and adults.10,11 Sera kinetics from infected
subjects showed that antibodies response is associated with
time after symptoms onset.11 Third, children have lower lev-
els of Spike and Nucleocapsid antibodies than adults.12 This
could explain why Scotta et al. showed less performance
than attributed by the manufacturer.7 The antibody lateral
flow test explored in the study (Wondfo Biotech Co.,
Guangzhou, China) evaluates the presence of antibodies
against the Spike protein of SARS CoV 2, which may be lower
in children and adolescents enrolled in the study.7,12 Lastly,
severe COVID-19 correlates with higher antibody levels in
infected patients.11,13
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Scotta et al. showed in this journal and others authors
explored elsewhere that lateral flow tests based on antibod-
ies measurement may not be the best approach for early
diagnose of SARS CoV-2 acute infection in children.6,7 From
this perspective, the Centers for Disease Control and Preven-
tion (CDC) and the European Centre for Disease Prevention
and Control recommend that these methods should not be
used to establish acute SARS-CoV-2 infection.14,15 Diagnostic
methods based on virologic testing should be done to detect
viral infection.16 However, we understand that early, quick,
and affordable acute COVID 19 detection is key for the man-
agement of triage, isolation, quarantine, and follow-up of
patients and their contacts, mainly in health facilities of
low-settings countries. In this way, antigen test represents
an alternative to antibody tests, RT-PCR, or other nucleic
acid amplification tests (NAATs).17 However, a correct inter-
pretation of each test result is essential for case manage-
ment. Finally, the “gold standard” for acute SARS-CoV-2
infection remains laboratory-based RT-PCR and NAATs.18

Thus, LFI for antibody detection test or antigen-based test
results should be confirmed with a laboratory-based NAAT,
especially if the result of the antigen test is inconsistent
with the clinical context.17

Facing the persistence of viral circulation in a context of
low vaccine coverage in the developing world and in the
emergence of new viral variants, it is essential to clearly
establish the correct use of diagnostic tests for acute SARS
CoV2 infection. Each diagnostic test should be applied for
the correct purpose, and its indication must be weighed
against well-designed cost-effectiveness studies. Then,
each country will have to decide which are the best afford-
able and possible strategies that can be applied for diagnosis
and then design clear and consistent decision algorithms.

Conflicts of interest

The author declares no conflicts of interest.

References

1. Tanne JH. COVID 19: Omicron is a cause for concern, not panic,

says US president. BMJ. 2021;375:n2956.
2. Shanmugam C, Behring M, Luthra V, Leal SM, Diffalha SA, Varam-

bally S, et al. Meta-analysis of robustness of COVID-19 diagnos-

tic kits during early pandemic. medRxiv [Preprint]. 2021 Jan
20:2021.01.16.21249937.10.1101/2021.01.16.21249937. PMID:

33501458; PMCID: PMC7836130.

3. Tsang NN, So HC, Ng KY, Cowling BJ, Leung GM, Ip DK. Diagnostic

performance of different sampling approaches for SARS-CoV-2 RT-
PCR testing: a systematic review and meta-analysis. Lancet Infect

Dis. 2021;21:1233�45. https://doi.org/10.1016/S1473-3099(21)

00146-8. Epub 2021 Apr 12. PMID: 33857405; PMCID: PMC8041361.

4. Ulhaq ZS, Soraya GV. The diagnostic accuracy of seven commer-
cial molecular in vitro SARS-CoV-2 detection tests: a rapid

meta-analysis. Expert Rev Mol Diagn. 2021;21:733�40. https://

doi.org/10.1080/14737159.2021.1933449. Epub 2021 Jun 1.

PMID: 34015984; PMCID: PMC8171007.
5. O’Farrell B, Wong R, Tse H. Evolution in lateral flow�based

immunoassay systems. Lateral flow immunoassay. New York:

Humana Press; 2009, https://doi.org/10.1007/978-1-59745-
240-3_1.

6. Deeks JJ, Raffle AE. Lateral flow tests cannot rule out SARS-CoV-

2 infection. BMJ. 2020;371:m4787.. https://doi.org/10.1136/

bmj.m4787. Erratum in: BMJ. 2021;373:n1624. PMID: 33310701.
7. Scotta MC, David CN, Varela FH, Sartor ITS, Polese-Bonatto M,

Fernandes IR, et al. Low performance of a SARS-CoV-2 point-of-

care lateral flow immunoassay in symptomatic children during

the pandemic. J Pediatr (Rio J). 2022;98:137�42.
8. Zinszer K, McKinnon B, Bourque N, Pierce L, Saucier A, Otis A,

et al. Seroprevalence of SARS-CoV-2 antibodies among children

in school and day care in Montreal, Canada. JAMA Netw Open.

2021;4:e2135975.
9. Long QX, Tang XJ, Shi QL, Li Q, Deng HJ, Yuan J, et al. Clinical

and immunological assessment of asymptomatic SARS-CoV-2

infections. Nat Med. 2020;26:1200�4.
10. Sananez I, Raiden SC, Algieri SC, Uranga M, Grisolía NA, Filippo

D, et al. A poor and delayed anti-SARS-CoV2 IgG response is

associated to severe COVID-19 in children. EBioMedicine.

2021;72:103615.
11. Ojeda DS, Gonzalez Lopez Ledesma MM, Pallar�es HM, Costa

Navarro GS, Sanchez L, Perazzi B, et al. Emergency response

for evaluating SARS-CoV-2 immune status, seroprevalence

and convalescent plasma in Argentina. PLoS Pathog. 2021;17:
e1009161. https://doi.org/10.1371/journal.ppat.1009161.

PMID: 33444413; PMCID: PMC7808630.

12. Hachim A, Gu H, Kavian O, Kwan MY, Chan WH, Yau YS, et al.
The SARS-CoV-2 antibody landscape is lower in magnitude for

structural proteins, diversified for accessory proteins and stable

long-term in children. medRxiv [Preprint]. 2021:2021.01.03.

21249180.10.1101/2021.01.03.21249180. PMID: 33655259;
PMCID: PMC7924280.

13. Qu J, Wu C, Li X, Zhang G, Jiang Z, Li X, et al. Profile of immuno-

globulin G and IgM antibodies against severe acute respiratory

syndrome coronavirus 2 (SARS-CoV-2). Clin Infect Dis.
2020;71:2255�8. https://doi.org/10.1093/cid/ciaa489. PMID:

32337590; PMCID: PMC7197626.

14. Centers for Disease Control and Prevention (CDC). Interim Guide-

lines for COVID-19 Antibody Testing. [Internet]. 2020 [cited 2021
Dec 7]. Available from: https://www.cdc.gov/coronavirus/2019-

ncov/lab/resources/antibody-tests-guidelines.html

15. European Centre for Disease Prevention and Control. Diagnostic
testing and screening for SARS-CoV-2 [Internet]. [cited 2021

Dec 8]. Available from: https://www.ecdc.europa.eu/en/

covid-19/latest-evidence/diagnostic-testing

16. W€olfel R, Corman VM, Guggemos W, Seilmaier M, Zange S,
M€uller MA, et al. Virological assessment of hospitalized patients

with COVID-2019. Nature. 2020;581:465�9. https://doi.org/

10.1038/s41586-020-2196-x. Epub 2020 Apr 1. Erratum in:

Nature. 2020;588:E35. PMID: 32235945.
17. Centers for Disease Control and Prevention (CDC). Interim guid-

ance for antigen testing for SARS-CoV-2 [Internet]. 2020 [cited

2021 Dec 7]. Available from: https://www.cdc.gov/coronavi-
rus/2019-ncov/lab/resources/antigen-tests-guidelines.html

18. Liu R, Han H, Liu F, Lv Z, Wu K, Liu Y, et al. Positive rate of RT-

PCR detection of SARS-CoV-2 infection in 4880 cases from one

hospital in Wuhan, China, from Jan to Feb 2020. Clin Chim Acta.
2020;505:172�5.

114

M.T. Caballero

http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0001
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0001
https://doi.org/10.1016/S1473-3099(21)00146-8
https://doi.org/10.1016/S1473-3099(21)00146-8
https://doi.org/10.1080/14737159.2021.1933449
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0005
https://doi.org/10.1136/bmj.m4787
https://doi.org/10.1136/bmj.m4787
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0007
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0007
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0007
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0007
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0007
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0008
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0008
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0008
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0008
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0009
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0009
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0009
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0009
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0010
https://doi.org/10.1371/journal.ppat.1009161
https://doi.org/10.1093/cid/ciaa489
https://doi.org/10.1038/s41586-020-2196-x
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0018
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0018
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0018
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0018
http://refhub.elsevier.com/S0021-7557(21)00171-6/sbref0018

	Behind the curtain of a weak diagnosis of acute SARS-CoV-2 infection in children*
	Conflicts of interest
	References


