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Diagnostic Accuracy of the Panbio Severe Acute Respiratory Syndrome
Coronavirus 2 Antigen Rapid Test Compared with Reverse-Transcriptase
Polymerase Chain Reaction Testing of Nasopharyngeal Samples in the
Pediatric Population
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Maria Pilar Romero®, Carlos Daniel Grasa’-®, Ana Belén Jiménez®, Elena Heras®, Antonio Broncano'’, Maria del Mar Niinez'",
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Children of the Spanish Society of Pediatric (EPICO-AEP) Working Group**

We conducted a multicenter clinical validity study of the Panbio coronavirus disease 2019 Antigen Rapid Test of
nasopharyngeal samples in pediatric patients with coronavirus disease 2019-compatible symptoms of <5 days
of evolution. Our study showed limited accuracy in nasopharyngeal antigen testing: overall sensitivity was

45.4%, and 99.8% of specificity, positive-predictive value was 92.5%. (J Pediatr 2021;232:287-9).

ince the World Health Organization declared the
emergence of the coronavirus disease 2019 (COVID-
19) pandemic in March 2020, the development of a
rapid and accurate test has been a priority to rapidly identify
acute cases. Accurate diagnosis allows case isolation and con-
tact tracing to avoid the spread of the infection. Reverse-
transcriptase polymerase chain reaction (RT-PCR) testing
performed on a nasopharyngeal sample (NPS) is the most-
used test globally." However, it requires skilled staff and spe-
cial laboratory equipment, is expensive, and during the
pandemic, the turnaround time for results may be slow due
to the high demand. A gap exists between the large number
of patients and the laboratory capacities to perform RT-
PCR. Rapid antigen (Ag) tests have appeared recently as
point-of-care testing techniques.” The Panbio COVID-19
Ag Rapid Test by Abbott Rapid Diagnostic, based on lateral
immunochromatography, is a simple and rapid test that
can detect the virus in NPS samples. According to the man-
ufacturer’s information, the sensitivity during the first week
of symptoms is 93.9% (95% CI 86.5%-97.4%). Studies car-
ried out in adult population showed sensitivity close to
85% in patients with <5 days of symptoms.™* Nevertheless,
there is a lack of evidence about the accuracy of rapid Ag tests
in the pediatric population.
Our objective was to determine the sensitivity, specificity,
positive- and negative-predictive values, and concordance of
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the Panbio COVID-19 Ag Rapid Test by Abbott Rapid Diag-
nostic in NPS samples in symptomatic pediatric population
compared with RT-PCR testing.

Methods

This was a descriptive, retrospective, multicenter clinical val-
idity study nested in a prospective, observational, multicenter
cohort study (Epidemiological Study of COVID-19 in Chil-
dren of the Spanish Society of Pediatric; EPICO-AEP). We
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included 1620 pediatric patients aged 0-16 years with symp-
toms compatible with severe acute respiratory syndrome co-
ronavirus 2 (SARS-CoV-2) infection of <5 days of evolution
attended in the emergency departments of the 7 centers
involved. Asymptomatic patients with close contact with pa-
tients positive for COVID-19 were excluded. The study was
conducted in September and October 2020. Verbal consent
for paired testing was obtained. The study was approved by
the Fundacién de Investigacion Biomédica del Hospital 12
de Octubre Ethics Committee (code 20/101).

SARS-CoV-2 Testing

Two NPS were obtained concurrently from each patient by
trained nurses. One was employed to perform the rapid anti-
genic test and the other to carry out the RT-PCR. We applied
on-site the Panbio COVID-19 Ag Rapid Test Device (Abbott
Rapid Diagnostic) following the manufacturer’s instructions.
Results were interpreted by attending pediatricians and nurse
staff. The Panbio test is a qualitative, membrane-based
immunoassay (immunochromatography) for the detection
of nucleocapsid protein of SARS-CoV-2. RT-PCR testing
was performed within 24 hours of specimen collection target-
ing SARS-CoV-2 E and RdRp genes. Results of RT-PCR tests
were analyzed by technicians and practitioners specialized in
microbiology in the involved centers’ laboratories according
to the protocol of each center.

Statistical Analyses

Sample size for a noninferiority study was calculated consid-
ering 80% power, for a 5% prevalence and a 90% sensitivity, us-
ing RT-PCR as the gold standard reference. A minimum
sample of 1200 participants was calculated. A confusion matrix
was displayed, and accuracy, sensitivity, specificity, and predic-
tive positive and negative values were calculated. Associated
95% CI was estimated using Clopper—Pearson Cls. Noninfer-
iority of sensitivity and specificity between diagnostic tests
was assessed using the McNemar test. The agreement between
the 2 methods was calculated using Cohen kappa index. Statis-
tical analyses were performed using R Software.’

Results

Among 1620 patients tested in 7 hospitals, 77 tested positive
by RT-PCR (4.8%), 38 tested positive by Panbio COVID-19
Ag Rapid Test (2.3%), and 35 patients tested positive by both
tests (2.1%). Discordant results occurred in 45 Ag test results
compared with RT-PCR (2.7%): 3 of 1543 (0.2%) false-
positive Ag tests and 42 of 77 (54.5%) false-negative Ag test
results were found (Figure 1; available at www.jpeds.com).

There is evidence of a systematic difference between results
from the 2 diagnostic tests (P = 1.47- 107%%). A moderate
agreement (k = 0.6) was found between the 2 methods.

The overall sensitivity for rapid antigenic test Panbio was
45.4% (95% CI 34.1-57.2), and specificity was 99.8% (95%
CI 99.4-99.9) (Figures 1 and 2 [available at www.jpeds.
com]). The statistical power was 52% for sensitivity
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calculation and 99% for specificity. The positive predictive
value of the Panbio COVID-19 Ag Rapid Test for this 4.8%
SARS-CoV-2 prevalence was 92.5% (95% CI 78.6-97.4).
The negative predictive value of the Panbio COVID-19 Ag
Rapid Test was 973 % (95% CI 96.8-97.8). Positive
likelihood ratio (PLR) was 233.8 (95% CI 73.5-743.3), and
negative likelihood ratio (NLR) was 0.54 (95% CI 0.44-0.67).

Discussion

Compared with RT-PCR testing, our results show a low
sensitivity of the Panbio COVID-19 Ag Rapid Test (45.4%)
with high specificity (99.8%). The concordance between
RT-PCR and Ag test was only moderate (k = 0.6). The high
proportion of false-negative Ag tests (54.5%) may have pub-
lic health implications. If these patients with false-negative
results are contagious, they will not be isolated and may
continue to spread infection. A false-negative result may
have implications for the treatment received by the patient.
However, RT-PCR positivity can persist for some weeks after
a SARS-CoV-2 infection.” We cannot exclude the possibility
that discordant results are due to the persistence of a previous
SARS-CoV-2 infection in children with symptoms due to
another pathogen. In these cases, the Ag test could better
reflect the contagiousness of patient than would RT-PCT,
but the concordance between contagiousness and RT-PCR
or Ag positivity is not clearly known.

The predictive values were good, beyond 95%. The pre-
dictive value of a test depends on the pretest probability.
In this study, the prevalence of SARS-CoV-2 infection was
almost 5%. This prevalence was the current real situation
among children attended in emergency departments in
several Spanish cities, where the test is being used as a
point-of-care technique. To assess the implication of these
results in different prevalence settings, we calculated likeli-
hood ratios. The high PLR suggests that the test is good
when the result is positive, and the low NLR indicates
that the test has only limited value when the result is nega-
tive. In this scenario, with a prevalence of 5%, a positive
result will identify the infection in 92.5% (95% CI 79.5%-
97.5%) of symptomatic cases. A negative result we will be
wrong in 2.8% (95% CI 2.3%-3.4%), making it necessary
to perform 35 tests to misdiagnose a patient. An increase
in prevalence would lead to an increase in the chances of
having the infection with a negative test result.

The low sensitivity and NLR of the Ag test may call into
question its value as a diagnostic tool. Nevertheless, in a
pandemic situation, a cheap, rapid, and widely distributed
test with a good PLR may be worthy as a first screening
test.” Still, pediatricians should be aware of the actual accu-
racy and establish sequential strategies of diagnosis if
needed.

Previous studies in adults have evaluated the validity of the
Panbio COVID-19 Ag Rapid Test compared with RT-PCR
testing in symptomatic adults with fewer than 7 days of
symptoms. The authors found a greater Ag test sensitivity
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in 327 adults (82.6%) compared with sensitivity in 85 pedi-
atric patients (62.5%).”* The difference between both popu-
lations could be related to differences in SARS-CoV-2 viral
load in the upper respiratory tract between children and
adults. Another similar study showed that the sensitivity of
other Ag Rapid Test (Bioeasy 2019-Novel Coronavirus Fluo-
rescence Ag Rapid Test Kit) was significantly greater in sam-
ples with high viral loads.” However, previous studies found
no age-related differences in SARS-CoV-2 nasopharyngeal
viral load.”"

This study has several limitations. Sample size calculation
was done with an assumption of 90% sensitivity based on the
manufacturer’s information, so the final statistical power was
lower than expected. Still, the sample size is large. We did not
record the specific symptoms, sampling day after onset, coin-
fections, or the cycle threshold (CT) values of RT-PCR, so we
do not know if a high CT value could be related to a lower
sensitivity of the comparative Ag test. Equipment for RT-
PCR test was not uniform, and samples with CT close to
the threshold may represent equivocal results. Viral culture
was not performed, so the relationship between contagious-
ness, RT-PCR and Ag is unclear. Ongoing research of the
study team will include some of this information. In the cur-
rent pandemic situation, our data should be considered by
clinicians and policymakers to understand the limited accu-
racy of the Panbio COVID-19 Ag Rapid Test as performed on
NPS samples of children with symptoms consistent with
COVID-19 of less than 5 days of duration. B
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Figure 1. Overall sensitivity, specificity, and predictive values
for rapid antigenic test Panbio using RT-PCR as the gold-
standard reference.
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Figure 2. Representation of sensitivity, specificity, and pre-
dictive values for rapid antigenic test Panbio using RT-PCR as
the gold-standard reference.
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