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Population-based testing is one of the most effective strate-
gies for preventing COVID-19 transmission by allowing early
identification of cases and decision-making based on the pan-
demic's behaviour.' Nasopharyngeal swab (NPS) is the stan-
dard sample for molecular test, which causes much discomfort
and possible cross-contamination during the collection.'?
Therefore, a trained healthcare professional is required for per-
forming this procedure.l’3 Saliva has been shown to be a reli-
able, safe diagnostic fluid for the detection of SARS-CoV-2,
with a sensitivity ranging from 80%—100% compared with NPS
in adult population.'** In paediatrics, the use of saliva has clear
advantages because the collection of this fluid is less invasive,
thus reducing the discomfort and allowing self-collection.*”
Few studies have been conducted for SARS-CoV-2 molecular
detection by using saliva in children. A recent published study
has shown sensitivity higher than 80% compared with NPS.6
The objective of this study was to compare the performance of
saliva to that of NPS in the detection of SARS-CoV-2 in paedi-
atric patients with mild symptoms.

This study evaluated saliva samples from children with
suspected COVID-19 who attended public healthcare

services of Araraquara, which is a medium-sized city located
in the State of Sdo Paulo, with a population of 238 339 in
2020.

As part of the COVID-19 contingency plan, the city of
Araraquara offers molecular tests for the detection of SARS-
COV-2 by using NPS in all symptomatic patients seeking
healthcare service.

Parents and their children were invited to participate in
this study at the time of NPS collection, in which the children
were asked to spit into a sterile container for a collection of
about 1 ml of saliva. The saliva samples were immediately
stored at 4°C until being taken to the laboratory (<48 h).
Symptoms and delays between their onset and sample col-
lection (days) were also recorded. Total RNA was extracted
by using the viral RNA mini kit (Qiagen, GE). SARS-COV-2
detection was made by using the Altona RealStar® SARS-
CoV-2 RT-PCR Kit 1.0 (Altona Diagnostics GmbH), which
employs a B-COV-specific probe directed to the E gene and a
SARS-COV-2-specific probe directed to the S gene. Results
were considered positive when one or both genes were ampli-
fied with a cycle threshold (Ct) <40. The positivity in saliva
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was later compared with the results of NPS obtained by the
Araraquara health surveillance. Unfortunately, no informa-
tion on viral load in the NPS test was available for further
comparisons.

This study was approved by the Research Ethics Committee
of the University of Sao Paulo School of Medicine under pro-
tocol number 4235245.

The sample consisted of 50 patients, in which 27 were
girls (54%) and 23 were boys (46%). Ten were positive for
SARS-CoV-2 in at least one sample collected (saliva or NPS).
The mean age was 10.24 + 3.52 years old, and saliva was
collected after 4.76 + 1.31 days from the symptoms. Of the
50 patients evaluated, symptoms were reported by 46 during
the saliva collection and the main ones were the following:
coryza (60.9%), cough (56.5%), sore throat (45.7%), head-
ache (39.1%) and fever (30.4%). None of these symptoms
was statistically associated with the diagnosis of COVID-19
(Table 1).

ROC curve analysis was performed in order to assess sen-
sitivity and specificity of RT-PCR between saliva and NPS,
with the positive cases considered a gold standard. The results
showed a statistically significant curve for both samples, sa-
liva and NPS, with same results (AUC = 0.900, SE = 0.076;
p <.001; 95% CI = 0.750-1.00). With these results, we
can state that saliva can be safely used for the diagnosis of
COVID-19 in paediatric patients. We also tested the concor-
dance between saliva and NPS by using Kappa concordance
test (k = 0.702; p <.001), with 96% of the samples being
concordant (Table 2). Additionally, the concordance between
these fluids was assessed individually, in which positive
cases (10/50 patients) were considered as true infections. It
was observed that the saliva and NPS showed the same values
for Kappa concordance test (k = 0.865, p <.001).

Consistent scientific evidence has pointed to the effective-
ness of the use of saliva as a diagnostic fluid for COVID-19
in adult population.'”* The advantages of a less invasive
and painless sample collection have been shown to be more
evident in paediatric populations, which may include self-
collection and multiple collection possibilities.2 There are,
however, a few studies of paediatric patients and different
ways to sampling for SARS-CoV-2 detection, and their re-
sults are conflicting.® A recent study from Dubai has shown
similar rates of SARS-CoV-2 detection in saliva and NPS
by using RT-PCR. Sensitivity and specificity of saliva were
87.7% and 98.5% respectively.® Our results showed that sa-
liva had the same diagnostic performance as that of NPS for
COVID-19, showing that this fluid is a good alternative for
SARS-CoV-2 detection.

The use of less invasive strategies for COVID-19 surveil-
lance has a crucial importance for children not only in the
understanding of SARS-CoV-2 behaviour in this popula-
tion, but also in the re-opening of schools based on constant

Why this paper is important to paediatric
dentists?

e The COVID-19 has changed the approach of clin-
ical activities in paediatric dentistry.

e To stablish the COVID-19 vigilance in paediatric
population, it is important to include molecular
tests for SARS-CoV-2 detection.

e Salivais aless invasive and easy to handle sample
for COVID-19 diagnosis. Our results have showed
the same diagnostic performance of saliva com-
pared to nasopharyngeal swabs in SARS-CoV-2
molecular detection in paediatric population.

TABLE 1 List of symptoms reported

Symptoms n % p*
Fever Yes 14 30.4 242
No 32 69.6
Cough Yes 26 56.5 150
No 20 43.5
Shortness of air Yes 9 19.6 384
No 37 80.4
Coryza Yes 28 60.9 717
No 18 39.1
Headache Yes 18 39.1 .999
No 28 60.9
Myalgia Yes 7 15.2 .163
No 39 84.8
Fatigue Yes 8 17.4 .664
No 38 82.6
Nausea Yes 4 8.7 201
No 42 91.3
Vomit Yes 4 8.7 999
No 42 91.3
Diarrhoea Yes 6 13.0 315
No 40 87.0
Abdominal pain Yes 8 17.4 .055
No 36 82.6
Loss of smell Yes 0 0 -
(anosmia) No 46 100
Loss of taste Yes 2 43 391
(ageusia) No 44 95.7
Sore throat Yes 21 45.7 .306
No 25 54.3

“Association of the symptom with diagnosis of COVID-19. Fisher's exact test.
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TABLE 2 Description of positive and negative cases of
COVID-19 for saliva and NPS by using RT-PCR

COVID-19
Yes No
RT-PCR N(%) N(%) Total
Saliva  Positive 8 (16) 0(0) 8 (16)
Negative 2 (4) 40 (80) 42 (84)
Total 10 (20) 40 (80) 50 (100)
NPS Positive 8 (16) 0 (0) 8 (16)
Negative 2 (4) 40 (80) 42 (84)
Total 10 (20) 40 (80) 50 (100)

Note: Sensitivity—80%; Specificity—100% for saliva and NPS; 95% CI
(0.75-1.00).

Abbreviation: NPS, Nasopharyngeal swabs.

tracking of asymptomatic cases.”® Additionally, with the
emergence of the variants of concern and vaccination cam-
paigns that were initially not aimed at this age group, saliva
could help on the detection of them in paediatric patients.
The use of saliva makes COVID-19 surveillance viable, since
this strategy is more largely accepted by individuals for being
painless and for requiring no professional sample collection,
avoiding possible technical problems on performing NPS,
especially in paediatric population.z’6 Depending on the age
group, the individuals themselves can be remotely instructed
(eg, videos) to perform the sample collection.”?

The limitations of this preliminary work are in the fact
that larger samples and inclusion of asymptomatic children
should be considered in further studies. Our data allow us to
conclude that saliva is a viable alternative fluid for the molec-
ular diagnosis of COVID-19 in children.
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