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L E T T E R  T O  T H E  E D I T O R

SARS-CoV2 antigen in whole mouth fluid may be a reliable 
rapid detection tool

Dear Editor,
SARS-CoV2, transmitted through respiratory secretions within 

close contacts, primarily infects epithelial/endothelial cells lining 
the respiratory mucosae. Nasopharyngeal swab (NPS), the favoured 
sample for reverse transcriptase-polymerase chain reaction (RT-PCR) 
retrieves SARS-CoV2-infected cells with minimal aerosol formation 
(Wang et al. 2020; CDC guidelines, 2020). However, NPS collection 
is somewhat invasive with discomfort, requires medical/technical 
expertise, and might not be feasible in remote villages, especially in 
developing countries like India. On the other hand, epithelial cells of 
the oral mucosa abundantly carry angiotensin converting enzyme-2 
(ACE-2) receptors that bind SARS-CoV2 (Huang et  al.  2020; Xu 
et al. 2020). Whole mouth fluid (WMF) is used for diagnosis in many 
diseases (Azzi et  al.  2020; Malamud & Rodriguez-Chavez,  2011). 
Its non-invasive, self-collectable and low transmission risk makes 
WMF attractive for diagnosis of Covid-19 (To et al. 2020). Early and 
quick detection of SARS-CoV2 is of prime importance in containing 
its spread. Currently, most rapid antigen kits are validated for NPS 
specimens. In this study, we evaluated the utility of a SARS-CoV2 
antigen kit using drooled WMF samples from laboratory-confirmed 
SARS-CoV2 RT-PCR positive patients.

The study was approved by VHS-Institutional Ethics Committee 
(VHS-IEC/69-2020). Twenty-seven RT-PCR positive (concurrently 
NPS-positive) and 10 RT-PCR negative (5 NPS-positive and 5 NPS-
negative) WMF samples were selected retrospectively in an anon-
ymous delinked manner. The presence of SARS-CoV2 antigen was 
tested using the commercially available NPS rapid antigen test (RAT; 
SD Biosensor, Korea; Cerutti et al. 2020). Three hundred microliters 
of free-flowing WMF was mixed with the extraction buffer and pro-
cessed as per manufacturer's instructions. Viral copy numbers in 
NPS samples were calculated using the standard curve equation gen-
erated from SARS-CoV2 RNA standards (Exact Diagnostics, USA). 
Median and interquartile ranges were calculated using Microsoft 
excel. Mann–Whitney rank sum test and McNemar's test were per-
formed using VassarStats.

Ten RT-PCR negative WMF samples were RAT-negative. Of the 
27 RT-PCR positive WMF samples, 15 (56%) were RAT-positive. 
Comparing RAT with RT-PCR: true positive-15/27 (56%), true 
negative-10/10 (100%), sensitivity-56%, specificity-100% and 
concordance-78% (p =.0005; McNemar's test). The median and in-
terquartile range of the virus copies in the NPS were statistically 
higher among the RAT-positive compared with the RAT-negative pa-
tients (Figure 1; p =.0001; Mann–Whitney rank sum test).

Thus, RAT can detect SARS-CoV2 antigens in 78% of the cases 
from WMF in a reliable manner. The significantly higher NPS SARS-
CoV2 burden in the RAT-positive patients seen in our study is similar 
to Nagura-Ikeda et al's report (Nagura-Ikeda et al. 2020). However, 
the sensitivity of RAT in their study was only 11.7%, which could be 
attributed to varying test protocols. We added free-flowing WMF 
directly to the extraction buffer, while Nagura-Ikeda et al dipped a 
cotton swab in the WMF sample, which was then dipped into the 
extraction buffer. The latter might retrieve fewer viruses or virus-
infected cells. RT-PCR, although highly sensitive, also detects dead 
and/or unpackaged RNA. RAT has moderate sensitivity and detects 
translated viral proteins. Thus, antigen positivity denotes abundance 
of proteins and in turn high copy numbers of virus, as shown in the 
figure. A limitation is the requirement of a diligently collected, free-
flowing, drooled WMF sample without sputum contamination, as 
thick phlegm/mucous can compromise the lateral flow of the sample 
across the chromatogram causing false negative results.

Overall, this easy to use point-of-care RAT may be used for the 
detection of SARS-CoV2 in WMF samples for the rapid confirmation 
in symptomatic cases requiring urgent medical/dental care; in post-
treatment or postquarantine people to rule out transmission risk; 
as a self-test at home; and in small remote medical centres where 
medical expertise to collect NPS samples and technical expertise for 
RT-PCR are often not available. The small group of antigen-negative 
people may be confirmed by collecting NPS samples and transport-
ing to higher facilities for RT-PCR.

F I G U R E  1   Patients with positive WMF antigen test have higher 
SARS-CoV2 copies in their NPS samples. X-axis denotes negative 
(n = 12) and positive (n = 15) categories of the WMF antigen test. 
Y-axis denotes the number of SARS-CoV2 copies. The interquartile 
range shows the 25%–75% range of the virus copies in each 
category. The error bars depict the minimum and maximum copy 
numbers in each category
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