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ABSTRACT
Stopping the spread of coronavirus disease 2019 (COVID-19) 
is critical and can be achieved through rapid and effective 
detection techniques. Our objective was to compare the diagnostic 
accuracy of rapid antigen tests (RAgT) and reverse transcription-
quantitative polymerase chain reaction (RT-qPCR) and to 
describe amplification cycle thresholds (Cts). Participants were 
children aged 1 month to 11 years with symptoms for less than 
7 days, who did not have a detectable result in the past 90 days, 
and were immunocompetent. A total of 1855  patients were 
included; the prevalence of COVID-19 was 4.7%. For the RAgT, 
overall sensitivity was 60.2% and specificity, 99.8%; in children 
older than 5 years, values were 69.8% and 99.8%, respectively. 
Ct values for discordant samples were higher. To conclude, the 
diagnostic accuracy indicated that the specificity of RAgT is 
similar to that of RT-qPCR, but its sensitivity is notably lower, 
especially in children younger than 5 years.
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INTRODUCTION
Rapid detection,  effective isolation of 

confirmed cases, and close contact tracing are 
critical to stop the spread of coronavirus disease 
2019 (COVID-19).

Reverse transcription-quantitative polymerase 
chain reaction (RT-qPCR) is the gold standard 
method for diagnosis.1 Viral load of severe 
acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) could be an important factor in 
determining the likelihood of dissemination.2 
Cycle thresholds (Ct) values for RT-qPCR are 
inversely related to viral load.3

Rapid antigen tests (RAgTs) emerged as 
an alternative point-of-care diagnostic tool, 
since they are easy to perform and allow a 
rapid identification of a confirmed case. Their 
cost is low and they do not require special 
equipment or specially trained personnel.4  
The recommended values for their use is a 
sensitivity ≥ 80% and a specificity > 97%.5,6

According to the information provided by the 
manufacturer, the Panbio™ COVID-19 Ag RAgT 
has a sensitivity of 98.1% with less than 7 days 
of symptoms. However, studies conducted in a 
symptomatic population under 16 years found 
sensitivity values ranging from 45.4%7 to 77.8%.8

The assessment of the performance of RAgTs 
in the field is essential to understand their 
usefulness in clinical practice.

Our objective was to compare the diagnostic 
accuracy of the RAgT with that of RT-qPCR and 
to describe the amplification Cts of detectable RT-
qPCR tests.

METHODS
This was a cross-sectional, prospective study 

conducted between June 14th and July 23rd, 2021. 
Participants included were children aged 1 month 
to 11 years, 11 months and 29 days for whom 
the hospital protocol did not establish doing a 
RAgT as diagnostic method and who required 
SARS-CoV-2 detection: patients with symptoms 
compatible with suspected COVID-19 cases 
according to the definition by the Ministry 
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of Health of the City of Buenos Aires9 and 
asymptomatic children who met epidemiological 
criteria according to the current hospital protocol10 
(scheduled surgeries or tests that required 
anesthesia or patients who had to be hospitalized 
for other reasons). Children who had symptoms 
for 7 days or more or a detectable RT-qPCR result 
in the last 90 days or immunocompromise were 
excluded.

The study was approved by the Ethics 
Committee of Hospital General de Niños Pedro  
de Elizalde.

A pediatrician performed the physical 
e x a m i n a t i o n ,  r e c o r d e d  c l i n i c a l  a n d 
epidemiological data, and obtained the signature 
of the informed consent. Then, a kinesiologist 
performed two swabs, one nasal and one 
nasopharyngeal, on each child.

The nasal swab was used to perform the 
RAgT. Although there are several commercial 
brands, we used the PanbioTM COVID-19 Ag test 
provided by the City of Buenos Aires as part of 
the community testing strategy implemented 
during the pandemic. The nasopharyngeal 
swab was sent  to  the Molecular  Biology 
laboratory of the same hospital for RT-qPCR.  
The nucleocapsid (N), envelope (E), and RNA-
dependent RNA polymerase (RdRp) genes  
were amplified.

The following variables were analyzed: RAgT 
result, RT-qPCR result, and Ct value of the 

amplification curve for each gene. Sensitivity, 
specificity, and predictive values for RAgT were 
calculated. 

The sample size (n = 1705) was estimated 
based on an expected 90% sensitivity and 96% 
specificity and a 6% COVID-19 prevalence. 
Continuous variables  were described as 
mean (standard deviation [SD]) and median 
(interquartile range [IQR]); and categorical 
variables, as percentage. A value of p < 0.05 was 
considered statistically significant. The kappa 
coefficient was used for the agreement analysis. 
Data were processed using the Stata® software; 
samples were processed in an independent, 
blinded manner.

RESULTS
A total of 1890 patients were seen during 

the study period. Of them, 35 did not meet the 
inclusion criteria. So, 1855 patients were analyzed 
(47% were females); participants’ mean age was 
4.3 years (SD ± 3.2). Symptoms were observed in 
83%; the mean of symptom onset was 2.4 days 
(SD ± 1.4) (Table 1).

A total of 88 RT-qPCR detectable results 
(COVID-19 prevalence: 4.7%) and 56 RAgT 
positive results (3%) were obtained; 53 were 
positive in both tests. There were 38 discordant 
results: 35 RAgT(-)/RT-qPCR(+) and 3 RAgT(+)/
RT-qPCR(-). The other results were negative 
according to both methods.

Table 1. Clinical and epidemiological characteristics of included patients (n = 1855)

	 Median (IQR)	 Mean (SD)

Age (years old)	 3.4 (1.6–6.4)	 4.3 (3.2)
Days since symptom onset	 2 (1–3)	 2.3 (1.4)
	 Total	 Percentage (%)

Sex	 	
Female	 872	 47

Reason for consultation		
Symptoms	 1538	 83
Protocol (asymptomatic)	 306	 16.5
Close contact	 11	 0.5

Clinical presentation		
Fever	 920	 49
Cough	 947	 51
Odynophagia	 332	 18
GI manifestations	 272	 15
Headache	 192	 10
Dysgeusia and/or anosmia	 9	 0.5
Rhinorrhea	 277	 15 

IQR: interquartile range; SD: standard deviation; GI: gastrointestinal.
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The level of agreement between both tests was 
0.73 (95% confidence interval [CI]: 0.64–0.81).

Table 2  shows the diagnostic accuracy 
parameters for the RAgT. The prevalence 
of COVID-19 was 2.9% in children younger 
than 5 years and 8% in children older than 
5 years. No statistically significant differences 
were observed in terms of RAgT sensitivity 
and specificity in children in whom ≤ 3 days 
had elapsed since symptom onset compared  
to those with > 3 days.

Table 3 shows mean Ct values. Ct values for the 
samples with discordant RAgT(-)/RT-qPCR(+) 
results were significantly higher than those for non-
discordant RAgT(+)/RT-PCR(+) results.

DISCUSSION
In this study, we assessed the accuracy of 

RAgT for the detection of SARS-CoV-2 in nasal 
swabs compared to RT-qPCR in nasopharyngeal 
swabs (gold standard).

The overall sensitivity found is consistent with 
published data.7,8 Although it is higher in children 
older than 5 years (69.8%), it is different from that 
reported by the manufacturer (98.1%).

The specificity found was high, which would 
indicate a low probability that isolation in children 
was not well indicated; moreover, the agreement 

between both tests was adequate.
The differences found in the sensitivity of 

the RAgT based on age could be due to the 
fact that the viral load of children older 5 years 
would be higher and, consequently, the RAgT 
would have a better performance in this age 
group. Such differences can be taken into 
account by pediatricians, especially in contexts 
of high prevalence of COVID-19, so that they may 
consider using other diagnostic methods if the 
RAgT result is negative.

Age older than 5 years and a low prevalence 
of COVID-19 could be a good scenario to consider 
the exclusive use of the studied test.

No differences were found in the diagnostic 
accuracy of the RAgT in relation to days since 
symptom onset, as opposed to the results obtained 
by Linares et al.11 The reference to days since 
symptom onset is a subjective assessment of the 
accompanying adult at the time of consultation, 
which could explain the absence of differences due 
to observation bias.

It is known that the RT-qPCR can remain 
detectable for weeks or months after the initial 
infection,12 so a detectable result would not 
always indicate dissemination capability. In 
pediatric patients, discordant RAgT(-)/RT-
qPCR(+) results (with Ct values between 29 and 

Table 2. Diagnostic accuracy of the Panbio™ COVID-19 Ag Rapid Test in children stratified by age; mean (95% CI)

	 Overall	 Children < 5 years (n = 1209)	 Children ≥ 5 years (n = 656)

Se	 60.2% (49.2–70.3)	 47.1% (30.1–64.6)	 69.8% (55.5–81.2)
Sp	 99.8% (99.4–99.9)	 99.8% (99.3–99.9)	 99.8% (99.7–99.9)
PPV	 94.6% (84.2–98.6)	 88.9% (63.9–98.1)	 97.4% (84.6–99.7)
NPV	 98.1% (97.3–98.6)	 98.4% (97.4–99.0)	 97.4% (95.7–99.5)

CI: confidence interval; Se: sensitivity; Sp: specificity; PPV: positive predictive value; NPV: negative predictive value.

Table 3. Analysis of amplification cycle thresholds

	 Ct	 Discordant RAgT Ct values	 Non-discordant RAgT Ct values 
	 n = 88	 n = 35	 n = 53

E gene (n = 69)	 24.0 (6.8)	 31.0 (4.4)	 20.4 (4.7) 
Mean (SD)

N gene (n = 84)	 25.4 (7.1)	 31.5 (4.3)	 19.9 (4.3) 
Mean (SD)

RdRp gene (n = 74)	 25.6 (6.4)	 31.7 (4.2)	 22.0 (4.5)  
Mean (SD)

Ct: cycle threshold.
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35) may be due to the persistence of viral RNA 
and symptoms may be due to other respiratory 
viruses. Some authors who assessed the viability 
of SARS-CoV-2 in cultures13 did not observe virus 
isolation in all samples with discordant results. 
This might suggest that the patients are unlikely 
to be infectious.

This study has the following limitations:
•	 Sample size calculation: this was performed 

based on a high RAgT sensitivity according to 
the manufacturer’s information, so the final 
statistical power was lower.

•	 Viral culture was not performed to assess the 
infectivity of discordant samples, nor was a 
search for other respiratory viruses that could 
explain the symptoms.
To conclude, the diagnostic accuracy indicated 

that the specificity of RAgT is similar to that of 
RT-qPCR, but its sensitivity is considerably lower, 
especially in children younger than 5 years. n
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