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LETTER TO EDITOR

USEFULNESS OF SALIVA SAMPLES FOR DETECTING n
SARS-CoV-2 RNA AMONG LIVER DISEASE PATIENTS

Dear Editor,

In a recent article in the Journal, Azzi and colleagues (1) eval-
uated saliva samples of 25 COVID-19 patients by real time RT-
PCR. In this study, all individuals had severe or very severe infec-
tion. All of them had SARS CoV-2 detected in saliva samples and
there is no information regarding the presence of liver diseases.

Diagnostic testing for COVID-19 is made through nasopharyn-
geal (NP) and oropharyngeal (OP) swabs. Saliva samples could be
useful specimens since collection is less invasive, safer and allows
the option of self-collection. Saliva samples have been evaluated
for detecting viral hepatitis markers (2,3), however there is a lack
of studies about usefulness of these samples for detecting SARS
CoV-2 in hepatitis infected individuals and non-severe cases of
COVID-19. The saliva collection can be safer than NPS samples, es-
pecially for those patients that presenting decompensated cirrhosis
or other severe sequels, like hepatocarcinoma. This study aims to
evaluate the usefulness of saliva for detecting SARS-CoV-2 RNA ac-
cording the presence of liver disease patients.

Nowadays, Brazil has the second number of confirmed cases of
COVID-19 in the world and no information is available regarding
the number of cases in liver disease patients. The study protocol
was approved by the Brazilian National research ethics committee
under the number n° 4.014.273 and complied with the clinical re-
search guidelines of the Declaration of Helsinki.

First, we evaluated extraction method and limit of detection of
artificially spiked SARS-CoV-2 saliva samples (estimated viral load:
103, 102, 10!, 10° copies/mL). Saliva were collected using Salivette
Device as previous described (3). These samples were tested in
triplicate using two extraction methods (M1: PureLink RNA Mini
Kit, Thermo Fisher Scientific, Waltham, USA and M2: QIAamp Viral
RNA Mini Kit, QIAGEN, Germany) following manufacturer’s recom-
mendations with some modifications (low elution volume) along
to real time PCR that amplifies N1 and N2 regions (2019-nCoV CDC
EUA Kit, Integrated DNA Technologies, Coralville, USA) (4). M1 used
200 L of samples to extraction and RNA was eluted in 100 pL, M2
used 140 uL of sample volumes and was eluted in 50 pL.

Both methods were feasible to extract SARS-CoV-2 RNA saliva,
however using M1 the detection limit was 10 copies/mL and M2
the limit of detection was 1 copy/mL. M2 was applied to extract
RNA from saliva and NPS from 13 volunteers (5 hepatitis cases and
8 non hepatitis cases).

Volunteers gave saliva samples using Salivette device after sign-
ing informed consent. A total of four individuals (two hepatitis
cases and two without liver disease) were negative to SARS CoV-2
in NPS and saliva (100% of specificity). The overall positivity was
9/13 (69.2%) lower than observed in saliva from ambulatory pa-
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Figure 1. Box Plot Graph of cycle threshold (Ct) values in nasopharyngeal swabs
and saliva specimens of positive samples for SARS CoV-2. Vertical lines indicate
range of values, and the median Ct value is represented as black horizontal line
within the box plot. The box indicates the 25th and 75th percentiles.
Abbreviations: NPS, nasopharyngeal swab.

tients without liver disease (84.6%) (5). A total of 11/13 (84.6%) had
concordant results in saliva and NPS samples what is lower than
observed by Azzi and coleagues (1) and probably is the reflex of
severity of disease among both studies. Positive concordant results
in NPS and saliva were observed in seven individuals (two hepati-
tis cases and 5 without liver disease) until 7 days after onset of
symptoms (100% of sensitivity). After 7 days of onset of symptoms,
RNA was detected in NPS but it was not observed in paired saliva
samples.

Figure 1 shows the comparison of median, maximum and min-
imum of cycle threshold (CT) values. Positive NPS and saliva sam-
ples presented median CT of 23.2 and 29.3, respectively.

This is the first report of SARS CoV-2 detection in saliva samples
among liver disease patients showing best results until 7 days of
beginning of symptoms. There is an urgency for alternative meth-
ods for SARS-CoV-2 RNA detection to overcome swab availability
and increase the access of diagnosis. Saliva samples have been
evaluated for SARS CoV-2 RNA detection in severe cases or hos-
pitalized patients, but there is a lack of data about theses samples
in mild cases or a standard protocol for sample collection and viral
detection. In addition, there is no information regarding the useful-
ness of saliva for detecting SARS CoV-2 RNA in individuals present-
ing comorbidities, such as liver disease. The present study gives
new information regarding the presence of SARS CoV-2 in saliva
of liver disease patients. Since saliva can be collected easily, SARS
CoV-2 RNA detection in saliva can be useful strategy to increase
the access of sample collection for the diagnosis of COVID-19 in
patients with liver disease.

0163-4453/© 2020 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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