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Introduction and objectives: primary care paediatricians need reliable rapid diagnostic techniques (RDTs)
to prevent the spread of coronavirus disease 19 (COVID-19) through early and effective screening while
awaiting a vaccine. The objective of this study was to evaluate the sensitivity (Sen) of the Abbott labora-
tory SARS-CoV-2 Panbio antigen test, newly introduced in primary care, in both adults and children (symp-
tomatic and asymptomatic contacts) in comparison to the polymerase chain reaction (PCR) test.

Sample and methods: the study included 591 patients (222 aged less than 14 years) from 7 primary
care centres; of who 249 were symptomatic and 342 asymptomatic contacts. We calculated the Sen
and specificity (Spe) with their 95% confidence intervals (Cls). We assessed the independence of the
two results with the McNemar test.

Results: the Sen of the test within 5 days from onset was 81% in adults (95% Cl, 66.16-96.34) and 80%
in children (95% Cl: 34.94-100). In contacts, we assessed the Sen within 5 days, in adults (68%; 95% Cl:
51.13- 86.37),in 5 to 9 days (85%) and in children (66%; 95% Cl: 30.31-100). The most frequent source
of exposure were household contacts (52% of the cases). The Spe was 100% in every case.

Conclusions: the Panbio SARS-CoV-2 rapid antigen test can be useful for diagnosis in adults and chil-

dren within 5 days of onset, and from days 5 to 9 in contacts of confirmed COVID 19 cases. Further
studies are required for adequate interpretation of the latter result.
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Resumen

Sensibilidad del test de diagnéstico rapido SARS-CoV-2 Panbio en Atencién
Primaria

Introduccidn y objetivos: los pediatras de Atencion Primaria necesitamos técnicas de diagnéstico rapi-
do (TDR) fiables para prevenir la propagacion de la enfermedad COVID-19 mediante un cribado tem-
prano y eficaz a la espera de una vacuna. El objetivo de este trabajo fue evaluar como novedad en
Atencién Primaria, tanto en adultos como nifios, sintomaticos y contactos asintomaticos, la sensibili-
dad (S) de los test de antigeno SARS-CoV-2 Panbio del laboratorio Abbott respecto a la reaccién en ca-
dena de la polimerasa (PCR).

Pacientes y métodos: se incluyeron 591 pacientes (222 menores de 14 afios) (249 sintomaticos y 342
contactos). Se calculé la sensibilidad (S) y la especificidad (E) junto con sus intervalos de confianza (IC)
del 95%. La independencia de los dos resultados ha sido analizada mediante el test de McNemar.
Resultados: la S del test en adultos fue del 81% (IC 95%: 66,16-96,34) y en nifios del 80% (IC 95%: 34,94-
100) dentro de los 5 primeros dias. En contactos se evalud la S en los cinco primeros dias, en adultos
(68%; IC 95%: 51,13-86,37), del 5.2 al 9.2 dia (85%) y en nifios (66%; IC 95%: 30,31-100). El tipo de con-
tacto mas frecuente fue domiciliario en un 52% de los casos. La E fue 100% en todos los casos.
Conclusiones: el test rapido de antigeno SARS-CoV-2 Panbio puede ser Util para diagndstico de adultos
y nifios los primeros cinco dias de inicio de sintomas, asi como entre el 5.2y 9.2 dia tras el contacto con
positivo COVID-19 confirmado, pendiente de interpretar en futuros estudios.
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SARS-CoV-2 Panbio en Atencién Primaria. Rev Pediatr Aten Primaria. 2022;24:e283-289.

Rev Pediatr Aten Primaria. 2022;24:€283-289
ISSN:1139-7632 - www.pap.es

e283



e284

Ana M.2 Alonso Rubio, et al. Sensitivity of the Panbio COVID-19 rapid antigen detection test in primary care

INTRODUCTION

Early diagnosis of coronavirus disease 2019 (COV-
ID-19) at the primary care level isimportant to pre-
vent the spread of the SARS-CoV-2 virus through
early and effective screening followed by quasi-
immediate isolation. To achieve this goal, we need
reliable rapid diagnostic tests (RDTs).>™* The aim of
this study was to assess the sensitivity (Sen) of the
Panbio COVID-19 antigen test (Abbott Diagnostic
GmbH, Jena, Germany), an immunochromatogra-
phy assay, upon its introduction in primary care
centres within a few days of the onset of symp-
toms or exposure to a positive case compared to
in-hospital testing with polymerase chain reaction
(PCR) in both children and adults. Several studies
have found that antigen test results correlate more
strongly to PCR than viral culture, which would
make the infection more probable.>®

MATERIAL AND METHODS

Participants

Seven primary care centres in the provinces of Val-
ladolid and Segovia (Spain) participated in the
study in October and November of 2020. The study
included patients with symptoms compatible with
COVID-19 and asymptomatic contacts forwhom a
PCR test had been ordered. We excluded samples if
the results were inconclusive, there were problems
during their collection or if the patient had a
known history of positive PCR test (2%) or positive
IgG antibody test (7.8%). Out of the total 591 in-
cluded patients, 249 had symptoms compatible
with COVID-19 and 342 were asymptomatic con-
tacts of a positive case.

In the sample under study, 55.9% of patients were
female, and 222 patients were aged less than 14
years (mean age 6.69 years; standard deviation
[SD] 3.9).

Previously trained paediatricians and nurses ob-
tained 2 nasopharyngeal swab samples for each
patient. One of the samples was used on the spot
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to perform the Abbot Panbio COVID-19 antigen
test following the directions of the manufacturer,
obtaining the results within 15 minutes; the sec-
ond swab was placed in universal transport medi-
um for viruses (Deltalab, MDD, CE 0318, Spain) to
undergo PCR testing (Cobas® SARS-CoV-2 test for
use in Cobas® 6800/8800 Systems) within 24
hours in the Department of Microbiology of the
corresponding referral hospital (Hospital Clinico de
Valladolid, Hospital del Rio Hortega, Hospital de
Segovia).

The study was approved by the Scientific Research
and Ethics Committee of the Regional Health Care
Administration. All patients invited to participate
accepted voluntarily, providing informed consent
and, in the case of minors, with obtention of con-
sent from a parent or legal guardian.

The reagents were provided by the Regional Health
Care Administration of Castilla y Ledn. There were
no conflicts of interest involving the pharmaceuti-
cal industry.

Statistical analysis

We have expressed quantitative variables as mean
and standard deviation (SD) and qualitative varia-
bles as frequency distributions.

Based on antigen and PCR test results, we calcu-
lated the Sen and specificity (Spe) of the test with
the corresponding 95% confidence intervals (Cls).
We assessed the independence of both results
with the McNemar test.

The analysis was carried out with the statistical
package IBM SPSS Statistics version 24.0 for Win-
dows and Epidat version 3.1. We considered p-val-
ues of less than 0.05 statistically significant.

RESULTS

In the total sample (n = 591), there were 59 posi-
tive antigen tests (10%) and 89 positive PCR tests
(15%) at a time that the prevalence of COVID-19 in
the population of Castillay Leon was 10%.



Ana M.2 Alonso Rubio, et al. Sensitivity of the Panbio COVID-19 rapid antigen detection test in primary care

Analysis of symptomatic patients

The analysis included 249 patients with symptoms
compatible with COVID-19. In this group, we found
an overall Sen of 68% (95% Cl: 53.28-83.08) and an
overall Spe of 100%. However, in a separate analy-
sis, in the group tested within 5 days of onset (n =
213) the Sen was 81% (95% Cl: 66.16-96.34) and
the Spe 100%, while in the group tested more than
5 days after the onset (n = 36) the Sen decreased to
33% (95% Cl: 0.00-69.69), while the Spe continued
to be 100% (Table 1).

Analysis of contacts

In the testing of contacts (n = 342), the overall Spe
of the antigen test was 60% (95% Cl: 46.40-75.16)
and the overall Spe was 100%, while in the sepa-
rate analysis we found that for tests performed
between days 6 and 9 after the last exposure to
the positive contact, the Sen increased to 85%
(95% Cl: 52.65-100.00) and the Spe was 100%,
compared to a Sen of 68% (95% Cl: 51.13-86.37)
and a Spe of 100% in those tested within 5 days of
exposure (Table 2).

The highest percentage of studied contacts had
been exposed in the home (n = 41.9%) followed by
other forms of social contact (n = 27.5%) (Table 3).
The Sen of the antigen test in cases of exposure to

household and family members was 70% (95% Cl:
48.59-90.54), with a Spe of 100% (Table 4).

Analysis in children under 14 years

Inthetotal sample (n =591), 222 patients were aged
less than 14 years; the mean age was 6.69 years (DE
3.9), 54.5 % of the patients were female, 122 symp-
tomatic and 100 contacts of positive cases.

The Sen of the Panbio antigen tests in children un-
der 14 years within 5 days of the onset of symp-
toms was 80% (95% Cl: 34.94-100) and the Spe
was 100%. Of those tested more than 5 days after
the onset, only 1 child had a positive PCR test of
the 10 that had a negative result in the antigen
test (Table 5).

When it came to exposed contacts, the Sen of the
antigen test in children tested within 5 days after
the last exposure (37%) was 66% (95% Cl: 30.3-
100), with a Spe of 100%. Among contacts tested 6
to 9 days post-exposure (17%) the Sen decreased
to 50%, with a Spe of 100%, and after 10 days
(45%) the antigen test did not detect any of the 3
positive cases detected by the PCR test (Table 6).

We found that 44.2% of infections in children were
transmitted in the household and 30% in social
gatherings.

Table 1. Cross tabulation of antigen and PCR test results in symptomatic patients. Sensitivity of the Abbott Panbio

antigen test based on performance <5 days or >5 days from the onset of symptoms

Days from onset PCRP/N Panbio Sen, Spe, NPV, PPV
P
N Count 6
9% of total 85.00% 280% Sen 81.25% (95% Cl 67.72-94.77)
Test P/N Count % Spe 100%; PPV 100%; NPV 96.79%
<5 p |=oun (95% C194.26-99.31)
% of total 0.00% 12.20%
Count 32
Total .
% of total 85.00% 15.00%
N Count 6
%% of total 75 00% 16.70% Sen 33.33% (95% Cl 2.53-64.13)
Test P/N Count 3 Spe 100%; PPV 100%; NPV 81.81%
55 p oun (95% Cl 68.65-94.97)
% of total 0.00% 8.30%
Count 9
Total .
% of total 75.00% 25.00%

N: negative; NPV: negative predictive value; P: positive; PCR: polymerase chain reaction; PPV: positive predictive value; Sen: sensitivity.
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Table 2. Cross tabulation of antigen and PCR test results in contacts. Sensitivity of the Abbott Panbio antigen test

based on performance <5 days, 6-9 days and >5 days after contact with positive case

Days post contact PCRP/N Panbio Sen, Spe, NPV, PPV
N P
N ount % 10 Sen 68.75% (95% Cl 52.69-84.81)
% of total 75.00% 7.80% €N 08.75% (957% L1 52.69-64.
Test P/N oot . > Spe 100%; PPV 100%; NPV 90.56
<5 p oun (95% C185-96.13)
% of total 0.00% 17.20%
Count 96 32
Total
% of total 75.00% 25.00%
N pount 6 : Sen 85.71% (95% C152.79-111.63)
% of total 88.90% 1.60% Enes.7 1% 957% Loz /9111
Test P/N C° : o - ; - Spe 100%; PPV 100%; NPV 98.24
6-9 P oul) (95% Cl 94.83-101.65)
% of total 0.00% 9.50%
Count 56 7
Total
% of total 88.90% 11.10%
N ount 1 10 Sen 23.07% (95% C1 0.17-45.98)
% of total 91.40% 6.60% €N 23.97%1957% L10.17-25.
Test P/N oot . ; Spe 100% PPV 100% NPV 93.24
510 p oun (95% C189.19-97.28)
% of total 0.00% 2.00%
Count 138 13
Total
% of total 91.40% 8.60%

N: negative; NPV: negative predictive value; P: positive; PCR: polymerase chain reaction; PPV: positive predictive value; Sen: sensitivity.

DISCUSSION

The now generally available RDTs in our region of-
fer an opportunity to contain the transmission of
the virus. The Sen of the Panbio COVID-19 rapid
antigen test in symptomatic patients of approxi-
mately 81% in our study in Castilla y Ledn was con-
sistent with the findings of other studies conduct-
ed elsewhere in Spain, and it is recommended that
the test be used within 5 days of the onset of
symptoms.>>®

Table 3. Distribution of tested patients by type of
contact

Type of contact H/ S / Frequency Valid

Ed/W percentage

Valid Household 122 41.9
Ed. setting 26 8.9
Family 32 11
Work 28 9.6
Other 3 1
Social 80 27.5
Total 291 100

H: household; Ed: educational; W: work; S: social.
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At the time we conducted this study, most previ-
ous works had focused on patients admitted to the
hospital or managed in the emergency depart-
ment,”® where the positivity rate was higher.
However, as paediatricians working in primary
care, we designed the study considering that it is
in this care setting where RDTs could be more use-
ful if they are effective and efficient.

The Sen of the Panbio COVID-19 test in our analy-
sis of asymptomatic contacts was 68% in the first
5 days following the last exposure, lower com-
pared to other studies.!® However, we were sur-
prised to find an increase to 85% between days 6
and 9, which could be due to an increase in viral
replication in that timeframe. In fact, Gremmels*!
and Van der Moeren*? found a negative correlation
between viral load and the number of PCR cycles
required for detection of the virus, which would
explain why antigen tests are rarely positive from
day 10 while the PCR test is positive. Albert and
Torres *? and Pekosz** found that when a rapid test
was negative, SARS-CoV-2 also did not grow in spe-
cific culture medium. This suggests that despite
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Type of contact | Positive PCR by type of | Positive PCR (%) | Positive Ag test by type of | Panbio Sen, Spe
contact (%) contact (%)

Household / 15 51 10 Sen 70% (95% Cl 48.59-90.54)

family Spe 100%

2odia = 288 = Sen 81% (95% Cl 63.43-100

School 23 13 192 TR G et
Spe 100%

Work 10.7 7.5 10.7

Ag: antigen; PCR: polymerase chain reaction; Sen: sensitivity; Spe: specificity.

Table 5. Sensitivity of the rapid antigen test compared to PCR in children aged less than 14 years based on the

days elapsed from the onset of symptoms

Days from onset in children < 14 years PCR P/N Panbio Sen, Spe, NPV, PPV
N P
Nooount 17 : Sen 80% (95% Cl 44.93-115.06)
% of total 95.50% 0.90% €N ob% (957% L1 45.95° 100,
res test P/N Count 0 . Spe 100% PPV 100 % NPV 99.07
<5 p oun (95% C197.26-100.88)
% of total 0.00% 3.60%
Count 107 5
Total
% of total 95.50% 4.50%
Count 9 1
res test P/N N No positive antigen tests
55 % of total 90.00% 10.00%
Count g 1
Total
% of total 90.00% 10.00%

N: negative; NPV: negative predictive value; P: positive; PCR: polymerase chain reaction; PPV: positive predictive value; Sen: sensitivity.

Table 6. Sensitivity of the rapid antigen test compared to PCR in children aged less than 14 years based on the

days elapsed since the last contact with a positive case

Days after contact in children < 14 years PCR P/N Panbio Sen, Spe, NPV, PPV
N P
N Count 28 3
% of total 75.70% 8.10%
Test P/N Count 0 6 Sen 66.66% (95% Cl 35.86-97.46)
<5 P % of total 0.00% 16.20% Spe 100%; PPV 100%; NPV 90.32
oot tota D% <9%  1(95% C179.91-100.73)
Count 28 9
Total
% of total 75.70% 24.30%
N Count 16 1
% of total 88.90% 5.60%
Test P/N Count 0 1 Sen 50% (95% Cl-19.29-119.29)
6-9 p % of total 0.00% 5 60% Spe 100%; PPV 100%; NPV 94.11
oot tota 0% 0% (95% C1 82.93-105.30)
Count 16 2
Total
% of total 88.90% 11.10%
Count 42 3 » .
>10 Test P/N N 0 positive antigen tests
% of total 93.30% 6.70%

N: negative; NPV: negative predictive value; P: positive; PCR: polymerase chain reaction; PPV: positive predictive value; Sen: sensitivity.

the low sensitivity of the test from day 10 (Sen
65%) and at the time of a second PCR test in
asymptomatic contacts, false negative results
could be due to patients not having a high enough

mission results with the detection of the virus only
in infectious patients.

In patients with a previous diagnosis of COVID-19,
it seems that no study has detected virus capable
viral load and that it is possible to prevent trans-  of growingin culture after 9 days of iliness, despite
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persistently high viral loads.™ In fact, it seems that
viral clearance is quicker in positive but asympto-
matic individuals, so that the infectious period
would be shorter. In this regard, we should con-
sider whether it is necessary to perform an antigen
test in positive cases after 10 days of isolation to
ensure that they do not transmit the infection af-
ter discharge. Thus, the rapid antigen test could
replace the PCR test that is ordered routinely for
nursing home staff, health care workers or teach-
ers before returning to work.

As for the type of contact, in our study half of the
asymptomatic patients who tested positive had
been exposed to the virus in the family, followed
by other social interactions, and less frequently in
educational settings (13%), as reported by other
authors.*®*” The mean age of patients exposed in
school was less than 16 months, which suggest
that transmission was associated with childcare
centres rather than schools.

In children, based on our results, it seems useful to
make the test if they are symptomatic within 5
days from onset (Sen = 80%). As regards contacts,
further consideration is required to determine
whether the sensitivity of 66% in the first 5 days
following last exposure to a positive case warrants
use of the test given that the viral load is lower in
these patients,'® which is not to say that they
could not transmit the infection. However, this
could explain the lower rate of transmission
among children independently of the safety meas-
ures implemented in schools.

It would be interesting to conduct a study differen-
tiating between contacts who are asymptomatic
and those who have started to experience symp-
toms that could initially have gone unnoticed, in
addition to analysing results based on the preva-
lence of the disease in the corresponding health
care area or district, as the number of tests or-
dered, the indication of testing based on a greater
or lesser presence of symptoms or delays in testing
due to increases in the health care burden may
play a role.
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Through the different waves of the pandemic, we
have learned to use more sensitive testing meth-
ods when the incidence is lower, such as PCR, to try
not to miss any cases.

One of the objectives to pursue in the short-term
would be for clinical guidelines to define more ac-
curately the symptoms present most frequently in
positive cases based on tracing data. Also, needless
to say, the analysis of inflammatory markers in the
immune response of symptomatic individuals,
asymptomatic contacts and immunosuppressed
individuals based on the days from onset or expo-
sure could explain the reduced expression of COV-
ID-19 in children or the susceptibility of those who
go on to develop multisystem inflammatory syn-
drome temporally associated with SARS-CoV-2.

CONCLUSION

The SARS-CoV-2 rapid antigen test may be useful
to detect positive cases among symptomatic pa-
tients in the first 5 days from the onset, in both
children and adults. The rapid antigen test may
also be useful between 5 and 10 days post-expo-
sure in asymptomatic adult contacts.

The test can be used to detect positive cases in
household contacts, as the home is the most fre-
quent setting of exposure.

The decline in sensitivity from day 10 compared to
the PCR test should be interpreted taking into ac-
count published data on the correlation between
viral loads and infectivity.

ABBREVIATIONS

Cl: confidence interval ¢ PCR: polymerase chain reaction
* RDT: rapid diagnostic test/testing ¢ SD: standard deviation
* Sen: sensitivity ¢ Spe: specificity.
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