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Abstract: Introduction: The world has been affected by COVID-
19 in recent years. There are various sampling sites which have
given different yields. Methods: In cross sectional, prospective and
descriptive study, 3 sampling sites namely oropharyngeal (OP),
nasopharyngeal (NP) and oral saliva (OS) were compared as
regards to COVID-19 yield. Results: A total of 939 samples were
collected from 313 patients. Among these patients, 16 had samples
positive from all three sites. There were 6 patients who had both
nasopharyngeal and oropharyngeal swabs which showed positive
results for COVID-19, while there were 4 patients each in whom
only either oropharyngeal or nasopharyngeal swabs were positive.
One patient had positive sample for oropharyngeal and oral saliva,
while there was no patient in whom only saliva was positive. Thus
a total of 27 patients had atleast one sample which was positive.
Conclusion: Both nasopharyngeal and oropharyngeal samples are
important and also both samples should be taken from all patients
in order to reduce false negative results. Oral saliva as the only
sampling site cannot be relied on owing to its low yields.
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1. Introduction

World has been in the grip of Covid-19 pandemic which
started in December 2019 in Wuhan China and WHO declared
it a pandemic on 11" March 2020 [1], [2]. It caused a huge loss
in terms of mortality worldwide and the number of cases kept
on fluctuating as the strains of virus keep changing and
mutating showing its ugly head now and again. It affected
around millions of people worldwide, with many people
succumbing to the disease [3], [4]. It has a high RO of 2 which
depicts the number of people an infected patient can affect [5],
[13].

Testing of the population is extremely critical for the control
of the disease as the positive patients can be treated & their
contacts can be traced & isolated to stop further spread the
disecase. Sampling of these patients involves taking both
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oropharyngeal (OP) and nasopharyngeal (NP) swabs [5]-[7].
Both these sampling techniques are partly invasive and often
cause discomfort for the patients. One of the noninvasive
method of collection of sample is oral saliva [8]-[10]. Saliva
can be collected easily by the patient in a container. Scanty
literature is available to ascertain the validity of oral saliva as a
sampling specimen. This study aimed at finding out the
comparison of the sampling sites. In addition, the study also
investigated the result of COVID positivity in saliva.

2. Material and Methods

Study participant: All the patients attending COVID-19
Screening OPD of a tertiary care centre and teaching hospital.

Study design: Cross sectional, prospective and descriptive
study

Inclusion criteria:

1. All the patients attending COVID-19 Screening OPD

Exclusion criteria:

1. Patients or the guardians not giving the consent.
2. Patients who are tested after treatment or during the
course of the disease

All the patients undergoing COVID-19 tests underwent
sampling as per standard procedures. OP, NP and oral saliva
samples were be collected by the resident/faculty of ENT
department taking due precautions.

Nasopharyngeal swab were collected by passing the mini tip
through the nostril along the floor. Patient’s head was tilted
backwards and chin steadied. The swab was inserted into the
nostril parallel to the palate till resistance was met in
nasopharynx. Swab was then held in that position for few
seconds and then withdrawn slowly in a firmly rotating motion.
The nasal swab was placed in the VIM tube.

After this, OP swab was collected. The patient’s head was
tilted slightly back and chin steadied. The patient was asked to
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Table 1
COVID-19 positivity in respect to sample site

NP op [ON] Number of positive cases
N %

+ + + 16 59.2%

n + - 6 22.2%

- + + 1 3.7%

+ - + Nil -

n R - 4 14.8%

- + - Nil -

- - - Nil -

26 (96.2%) samples positive 23 (85.1%) samples positive

17 (62.9%) samples positive 27 cases positive

open his mouth. The swab was then inserted and sample taken
from both the tonsils and posterior pharyngeal wall. The swab
was then removed and placed in labeled tube containing VTM.
The patients were asked to collect saliva and put in VTM vial.

All the samples were labeled and kept in a cold box and
transported to microbiology department. Real Time PCR
testing was performed for both the swabs and oral saliva and
the result prepared.

3. Results

A total of 313 patients were included in the study. There were
180 (57.5%) male and 133 (42.4%) female patients. Most of the
patients tested, belonged to the age group of 20 to 30 years (111,
35.4%).

All the 313 patients underwent sampling from 3 sites; thereby
939 samples were collected in total, results tabulated in Table-
I. Among these patients, 16 had samples positive from all three
sites. There were 6 patients who had both nasopharyngeal and
oropharyngeal swabs which showed positive results, while
there were 4 patients in whom only nasopharyngeal swabs were
positive. One patient had positive sample for oropharyngeal and
oral saliva, while there was no patient in whom only
oropharyngeal or saliva was positive. Thus a total of 27 patients
had atleast one sample which was positive with a positivity rate
of 8.62%. Only NP swabs were positive in a total of 26(96.2%)
samples, OP in 23 (85.1%) and OS in 17(62.9%) samples.

4. Discussion

This was a cross sectional, prospective and descriptive study
conducted in the departments of ENT and Microbiology in a
tertiary care hospital and teaching medical college. There are
various sites from which sample can be collected for COVID-
19 sampling and this study aimed to find out the comparison of
three sites namely nasopharyngeal, oropharyngeal and oral
saliva for the COVID-19 yield [11], [12], [14], [15].

As can be seen from the above table, there were 27 patients
who were positive for atleast one sample site from a total of 313
patients, thus a positivity of 8.62% was seen. This percentage
can vary from 0.5-13%, depending on the time sampling is
done.

Sixteen patients showed positivity for all the 3 samples. This
can be attributed to the fact, that these patients had large viral
loads and thus were picked in all three sites. In six patients, two
sites i.e., OP and NP swabs were positive, suggesting that virus
tends to settle in upper airways. Similarly 4 samples from only
nasopharyngeal swabs were positive, one from only OP and
none from OS. The virus harbours more in nasopharynx and

thus this is the best site for sampling and should not be missed
though it is important to take the samples from both the NP and
OP sites, which definitely increases the yield. Nasopharyngeal
sampling is a discomforting procedure for most patients which
makes them resist it and a good sample can not be collected.
This could be the case in the one patient which came negative
for NPS and positive for OPS, Oral saliva as a sampling site did
not have the yield matching the OP and NP samples. This could
be attributed to the fact that virus has a tendency to affect the
airway more profoundly as compared to saliva. A sensitivity of
87.9% has been reported by Meghna et al., for oral saliva from
Bihar which was 62.9% in our study [16]. It can also be
hypothesized that patients may not be following the proper
technique of taking the oral salivary specimen.

5. Conclusion

Samples which yielded higher positivity were from
oropharyngeal or nasopharyngeal swabs. There were subjects
in whom only OP or NP sample was positive. This leads to a
conclusion that both nasopharyngeal and oropharyngeal
samples are important and also both samples should be taken
from all patients in order to reduce false negative results. Oral
saliva as the only sampling site can’t be relied on owing to its
low yields.

References

[1] Priyanka, O. P. Choudhary, I. Singh, and G. Patra, “Aerosol transmission
of SARS-CoV-2: The unresolved paradox,” Travel Medicine and
Infectious Disease, vol. 37, p. 101869, 2020.

[2] B.E. Young, S. W. X. Ong, S. Kalimuddin, J. G. Low, S. Y. Tan, J. Loh,
et al., “Epidemiologic features and clinical course of patients infected
with SARS-CoV-2 in Singapore,” JAMA, vol. 323, no. 15, pp. 1488—
1494, Mar. 2020.

[3] Centers for Disease Control and Prevention, “Information for laboratories
about coronavirus (COVID-19),” May 2020. [Online]. Available:
https://www.cdc.gov/coronavirus/2019-ncov/lab/guidelines-clinical-
specimens.html. [Accessed: Jul. 15, 2020].

[4] K. K.-W. To, C. Y. Yip, W. W. S. Lai, C. Y. Lai, and H. L. Yen,
“Temporal profiles of viral load in posterior oropharyngeal saliva samples
and serum antibody responses during infection by SARS-CoV-2: An
observational cohort study,” The Lancet Infectious Diseases, vol. 20, no.
5, pp. 565-574, May 2020.

[5] E.C. M. Leung, V. C. Chow, M. K. Lee, and R. W. Lai, “Deep throat
saliva as an alternative diagnostic specimen type for the detection of
SARS-CoV-2,” Journal of Medical Virology, vol. 92, no. 10, pp. 2192—
2198, Oct. 2020.

[6] S.C.Y.Wong, H. Tse, H. K. Siu, T. S. Kwong, M. Y. Chu, F. Y. S. Yau,
et al., “Posterior oropharyngeal saliva for the detection of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2),” Clinical Infectious
Diseases, vol. 71, no. 11, pp. 2939-2946, Dec. 2020.

[71 S. Zheng, J. Fan, F. Yu, B. Feng, B. Lou, Q. Zou, et al., “Viral load
dynamics and disease severity in patients infected with SARS-CoV-2 in


https://www.cdc.gov/coronavirus/2019-ncov/lab/guidelines-clinical-specimens.html
https://www.cdc.gov/coronavirus/2019-ncov/lab/guidelines-clinical-specimens.html

Gupta et al.

[10]

[11]

Zhejiang province, China, January—March 2020: Retrospective cohort
study,” BMJ, vol. 369, p. m1443, Apr. 2020.

L. Azzi, G. Carcano, F. Gianfagna, P. Grossi, D. D. Gasperina, A. Genoni,
et al., “Saliva is a reliable tool to detect SARS-CoV-2,” Journal of
Infection, vol. 81, no. 1, pp. e45—e50, Jul. 2020.

A. L. Wyllie, K. Fournier, A. Casanovas-Massana, M. Campbell, M.
Tokuyoshi, P. Vogels, et al., “Saliva is more sensitive for SARS-CoV-2
detection in COVID-19 patients than nasopharyngeal swabs,” medRxiv,
Apr. 2020.

A.J. Jamal, E. Mozafarihashjin, N. Coomes, M. Powis, D. Naimark, W.
Sun, et al., “Sensitivity of nasopharyngeal swabs and saliva for the
detection of severe acute respiratory syndrome coronavirus 2,” Clinical
Infectious Diseases, vol. 71, no. 15, pp. 2213-2216, Aug. 2020.

M. Nagura-lkeda, K. Imai, S. Tabata, M. Y. Miyoshi, T. Murahama, N.
Mizuno, et al., “Clinical evaluation of self-collected saliva by quantitative
reverse transcription-PCR (RT-qPCR), direct RT-qPCR, reverse
transcription-loop-mediated isothermal amplification, and a rapid antigen
test to diagnose COVID-19,” Journal of Clinical Microbiology, vol. 58,
no. 9, p. e01438-20, Aug. 2020.

[12]

[13]

[14]

[15]

[16]

International Journal of Recent Advances in Multidisciplinary Topics, VOL. 6, NO. 11, NOVEMBER 2025 22

L. M. Czumbel, S. Kiss, N. Farkas, N. Mandel, A. Hegyi, G. Szakacs, et
al., “Saliva as a candidate for COVID-19 diagnostic testing: A meta-
analysis,” Frontiers in Medicine, vol. 7, p. 465, Aug. 2020.

A. X. Han, E. Parker, F. Scholer, S. Maurer-Stroh, and C. A. Russell,
“Phylogenetic clustering by linear integer programming (PhyCLIP),”
Molecular Biology and Evolution, vol. 36, no. 7, pp. 1580—1595, Jul.
2019.

A. Rambaut, E. C. Holmes, A. O'Toole, V. Hill, J. T. McCrone, C. Ruis,
et al., “A dynamic nomenclature proposal for SARS-CoV-2 lineages to
assist genomic epidemiology,” Nature Microbiology, vol. 5, no. 11, pp.
1403-1407, Nov. 2020.

P. A. Adastra, S. H. Silvis, B. R. Fricchione, M. Schatz, P. Soucy, N. D.
Labelle, et al., “A rapid, low cost, and highly sensitive SARS-CoV-2
diagnostic based on whole genome sequencing,” bioRxiv, Apr. 2020.

M. Meghna, A. Archana, D. Bhushan, K. A., A. Sarfraz, B. N. Naik, and
B. K. Pati, “Prevalence of SARS-CoV-2 virus in saliva, stool, and urine
samples of COVID-19 patients in Bihar, India,” Access Microbiology,
vol. 6, no. 6, p. 000693.v4, Jun. 2024.



	1. Introduction
	2. Material and Methods
	3. Results
	4. Discussion
	5. Conclusion
	References

