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Abstract

Objective: A wide variety of mouth rinses are available to combat micro-organisms
in the oral cavity. At the present global pandemic, the need of the hour is to control
the viral infection due to the novel corona virus SARS-COV-2, as its port of entry is
through the receptors located in the oral and pharyngeal mucosa. This systematic
literature review focuses on the in vivo studies [randomized control trials (RCTs)] done
on the efficacy of existing mouth rinses which have been used in reducing the viral
loads.

Methods: The electronic database which includes PubMed-MEDLINE, Google
scholar, Scopus, Web of Science, EMBASE, ProQuest and CINAHL was searched from
December 2019 to June 2021 with appropriate Medical Subject Headings (MeSH)
terms and Boolean operators. Two reviewers independently reviewed the abstracts.

Results: Of the 2438 retrieved titles, 905 remained after removing duplicates. Twelve
articles were eligible to be included in this review of which seven were randomized
with adequate sample size.

Conclusions: Mouth washes containing povidone iodine and chlorhexidine decrease
the viral load transiently. Large amount of in vivo studies are of paramount impor-

tance, especially RCTs, to prove the efficacy of these mouth rinses.

KEYWORDS
cetylpyridinium chloride, chlorhexidine chloride, citrox, covid-19, essential oil, hydrogen
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1 | INTRODUCTION

The advent of severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) pandemic has resulted in more than 3,233,845 deaths
around the World as on May 6, 2021, and has created an unprec-
edented healthcare, social and economic disaster.b? Recently, the
National Institute of Virology (NIV) of India detected a strain of
coronavirus with a double mutation named B.1.617 in samples col-
lected from major Indian states having mutations from two separate
virus variants, namely E484Q and L452R.2

Virus spread can be halted/minimized by protective measures

like use of N95 masks, hand sanitizers/washing and by social

© 2021 John Wiley & Sons A/S . Published by John Wiley & Sons Ltd

distancing. But, sometimes despite all the precautions, some peo-
ple are at a higher risk of contracting this infection including dental
professionals due to their close proximity to patients while work-
ing and generation of aerosols in most of the dental procedures,
and asymptomatic patients pose more risk. Various studies have
emphasized the importance of oral health and how the oral cavity
is an entry point for numerous viral diseases, including the corona
virus.*® Although COVID-19 is considered a disease of respira-
tory system primarily affecting the lungs, studies have shown that
SARS-CoV-2 virus can also invade the oral mucosa and salivary
gland epithelium due to high expression of angiotensin converting

enzyme 2 (ACE2) receptors at these sites, thereby leading to an
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increase in viral load in the oral cavity.>”® Keeping in view this
concept, it seems logical to curb this virus at the entry point itself.
This review mainly focuses on chief antimicrobial ingredients of
various nasal and oral rinses that could reduce the viral load in the
oral cavity, oro- and nasopharynx. We aim to summarize the infor-
mation related to antiviral agents acting against SARS-CoV-2 till
date and potential ingredients present in oral rinses which could
be effective in patients.

SARS-CoV-2 virus belongs to the family of enveloped RNA vi-
ruses, coronaviridae. The presence of ‘spike protein’ (S protein) on its
membrane envelope plays a significant role in the pathogenesis of this
disease (Figure 1). This S protein interacts mainly with the ACE2 re-
ceptors whose distribution in different parts of oral cavity indicates
several virus entry points like non-keratinized mucosa of the mouth,
epithelial cells of tongue and salivary glands.5 Priming of the virus S
protein is carried out with the help of the cellular transmembrane ser-
ine protease 2 (TMPRSS2).” Interestingly, individuals with healthy or
poor oral hygiene status have reported viral load of SARS-CoV-2 in
their saliva.”° This indicates that the oral tissues are a probable res-
ervoir from which the SARS-CoV-2 virus can be transmissible during
breathing, coughing, sneezing and talking. Although patients infected
with this virus do not require hospitalization very often, the ones with
comorbidities are prone to complications such as pneumonia, respi-
ratory failure and multiple organ collapse.!! Little is known about
how transmission occurs from the oral cavity to the rest of the body
causing systemic inflammatory response syndrome (SIRS) and multiple
organ dysfunction syndrome (MODS) in severe and fatal cases.” One
of the theories can be that it invades through a periodontal pocket,
then into the tissues and, finally into the blood stream as it is said that
periodontitis seems to worsen the symptoms of COVID-19.° Another
theory could be the settling of the virus on the tonsillar crypts and
the oropharynx further going into the gastrointestinal tract and cause
symptoms like diarrhoea.

Cerebral involvement, considered a deadly form of this disease,
is believed to be caused by the cellular receptor neuropilin-1 which
binds with furin cleaved substrates forming a path of progression
through central nervous system.'?*® Hence, a good understanding
of its pathogenesis, site of entry, identifying and treating the disease
at its earliest course can be useful for saving the humankind from

this pandemic (Figures 2 and 3).

Spike Protein

Genomic RNA

Nucleoprotein

Membrane envelope protein

FIGURE 1 Structure of SARS-CoV-2 virus
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One of the striking symptoms which most of the people suffer
when infected with COVID-19 is loss of smell seen even in severe al-
lergic rhinitis or after an attack of cold.’ This could occur as the virus
invades and binds to ACE2 receptors which support the nerve cells
that detect smell and thereby their inflammation can cause anosmia.
Although it is not known as to why there is a loss in taste, it is said that
this is the consequence of loss of smell.}* Another reason that could be
the cause of ageusia is the alterations in protein and substance com-
position of the saliva. There are many substances in saliva that have
affinity to bind with different foods of different taste and it is said that
when COVID-19 invades the cells of salivary glands, it can cause alter-
ation either in the composition or in the amount of saliva produced.*>*¢

Oral rinses or mouthwashes are frequently used for rinsing the
teeth, gums, mouth and halitosis, before and after oral surgery/dental
procedures because they contain antiseptic agents which help in killing
the harmful oral microbes and reduce the microbial load in the aerosols
generated during dental procedures.r’* Although there is a lack of
evidence if mouthwashes act as effective antiviral agents that will re-
duce the SARS-CoV-2 transmission, the American Dental Association
(ADA) has recommended the usage of preprocedural mouth wash po-
vidone iodine (PVP-1; 0.2%) before any oral procedures for the safety of
healthcare professionals and patients.!” Due to the surge in COVID-19
cases and its high transmissible rates, researchers have carried in vitro
studies to test the virucidal activity of common over-the-counter oral
and nasal rinses as well as tailored formulae and have yielded promising
results and this has paved the way for in vivo studies. There is a growing
need for more clinical trials to test the safety and effectiveness of oral
and nasal rinses and a study of long-term adverse effects too, if any.

Although mouthwashes contain many ingredients such as antimi-
crobials, antivirals, flavouring agents, excipients, anti-halitosis agents,
etc., we aim to focus on antiviral properties, since most of these mouth-
washes are known to have antimicrobial properties. The World Health
Organization (WHO) has not specified on the use of mouth rinses as
a preventive or viral eradication measure in controlling COVID-19 but
they have been used in controlling similar type of viral diseases.

2 | MATERIALS AND METHODS

The present review followed the preferred reporting items for sys-
tematic reviews and meta-analysis (PRISMA) statement guidelines.20

2.1 | Search strategy

The objective of the review was to find the efficacy of oral rinses on
virucidal property against n-coronavirus (in vivo studies). Search en-
gines used for this study included Medline (via PubMed), Scopus, Web
of Science, EMBASE, CINAHL, Google scholar, Clinical Trial Registry
and ProQuest and were searched electronically to retrieve all data
using MeSH terms and Boolean operators: ‘mouthwash’ OR ‘oral rinse’
OR ‘mouth rinse’ OR ‘povidone iodine’ OR ‘chlorhexidine chloride’ OR
‘hydrogen peroxide’ OR ‘cetylpyridinium chloride’ OR ‘essential oil' OR
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FIGURE 2 Pathogenesis of COVID-19
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FIGURE 3 Pathogenesis of SARS-
CoV-2 in oral cavity
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‘phthalocyanine derivatives’ OR ‘ethanol’ OR ‘citrox’ AND ‘COVID-19’ 2.3 | Exclusion criteria

OR ‘SARS-CoV-2' OR ‘SARS’. Search strings were developed as appro-
priate to the different databases.

The search was complemented by hand searching of the reference
list of included relevant articles. Articles published from December 2019
to June 2021 were included. Two reviewers (GG & LT) independently
searched the databases and screened abstract and title. Third reviewer
(SC) resolved the discrepancies between two reviewers. Two review-
ers (NU & SC) performed full-text screening and data extraction. Any
disagreement between the researchers was resolved by consensus and
researcher (considered unbiased) who moderated the research activity.

2.2 | Inclusion criteria

Clinical or in vivo studies that used mouthwashes, a form of inter-
vention as a hypothesis for decreasing the viral load in saliva, were
included.

1. Studies that evaluated mouthwashes for viruses other than
SARS-CoV-2 infected individuals/saliva

2. Studies where the evaluation was carried with ingredients (anti-
septic ingredients present in mouthwashes) other than saliva

3. Descriptive studies such as reviews, conference abstracts, expert

opinions, chapter in books and case reports.

2.4 | Risk of bias

The risk of bias (RoB) of individual studies was independently assessed
by two authors (NU & SC) using the check list presented in Appendix S1.
Quality criteria were designated with a positive sign (+) if an informa-
tive description was present, a negative sign (-) and if the informative
description did not meet the criteria and a question mark (?) if the infor-
mation was missing or insufficient. A study was classified to be ‘low risk
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of bias’ with all positive scores, assigned to criteria of random allocation,
defined inclusion/exclusion criteria, blinding to product and examiner,
identical treatment between groups and reporting of follow-up. When
two or more of these criteria were missing, the study was considered to
have a high potential risk of bias.2* The data were extracted using a data
extraction sheet which included name of the first author, title, year of
publication, country, study design, age and gender, sample size, type of
intervention and control, time of testing the viral load, method of test-

ing, bio-efficacy rate, statistical test used and limitation.

3 | RESULTS

The total number of articles from various databases were as fol-
lows: PubMed: 278, Scopus: 178, Web of Science: 363, EMBASE:
608, Google scholar: 705, ProQuest: 193, CINAHL: 60, Clinical
Trial Registry: 34 and hand searching (of included studies): 19. From
2438 articles, 905 remained after removing the duplicates. After a
thorough screening process, 12 articles were eligible to be included
in this review (Figure 4). Five studies identified for inclusion in the
review were non-randomized in vivo studies with small sample size
(Table 1, Clinical heterogeneity). Furthermore, it was observed in all
RCTs (Table 2, online Appendix S1 and S2), although PVP-| was found
to be efficient, the percentage and the time interval taken to test
the efficacy against this virus was not consistent (methodological
heterogeneity).?2?* Chlorhexidine (CHX) as a combination of mouth
rinse and oropharyngeal spray was found to be more effective than
mouth rinse alone; cetylpyridinium chloride (CPC) did show promis-
ing results (Table 2). The summary on the potential RoB estimated on
various studies, as presented in the online Appendix S1, estimates
high RoB in all study.?328 A study related to oral rinse PVP-I reported
thyroid dysfunction in 42% of their patients, the symptoms resolved

following treatment discontinuation.?

4 | DISCUSSION

Hydrogen peroxide (H,0,): is a widely used antimicrobial agent and

studies have been conducted to demonstrate its effect on several

S Gy
viruses including SARS-CoV-2 and influenza. The oral microbiota
produce H,O, physiologically and maintain a balance of oral micro-
environment and it act on the epithelial cells that contain an enzyme,
superoxide dismutase which catalyses the reaction converting H,0,
into ion superoxide. This oxidative stress activates NF-kf, leading
to a local innate response that plays a major role in regulating host
immune system and acting against viral infections.® So, it was pro-
posed that washing nose, mouth and throat with H,O, may improve
local innate responses to SARS-CoV-2 virus and increase protection
against COVID-19 disease.

Invitro studies have been done to test the action of H,0, against
SARS-CoV-2 virus or just its S protein.?22¢2? A corona surrogate,
transmissible gastroenteritis virus (TGEV), was dried on stainless
steel to H,0, vapour (20 pl) for 2-3 h and was seen that about 5log10
reduction in viral load. This study proved H,0, to have good surface
decontamination ability, but concerns were on relative susceptibility
of viruses in vivo and safety dosage when used as oral/nasal rinse.>°
On the contrary, anin vivo study on 12 COVID-19 patients instructed
to gargle mouth and throat with 20 ml of 1% H,O, for 30 s with a
repeat RTPCR test after 30 min concluded no significant reduction
in oral viral load and its use was questionable.ﬂ'23 More in vivo stud-
ies would give a clear scientific background of the use of this rinse.

Povidone iodine (PVP-1): is composed of water-soluble polymer
and polyvinyl pyrrolidone that acts as an antimicrobial agent which
dissociates to release iodine, disrupting the membrane protein of
microbes and is used as an antiseptic for skin disinfection before
and after surgery.8 Usually used topically, with the outbreak of
COVID-19, its usage both nasally and orally was suggested by many
frontline workers and researchers.3:32

Pelletier et al.*! reported the first anti-SARS-CoV-2 estimation
of a nasal antiseptic and an oral rinse antiseptic containing PVP-I,
which have been developed specifically for routine intranasal or oral
use. Many authors have recommended the use of 0.5%-1% of PVP-I
as mouth rinse for 30-60 5.3 |t has a good virucidal activity as
confirmed by real-time reverse PCR (rRTPCR).®” The viral load of
SARS-CoV-2 is as high in asymptomatic patients as those with symp-
toms and inactivation of this virus has been documented to a usage
of 0.5% PVP-I for 15 5.26%° PVP-| is said to be safe with a concen-

tration of up to 2.5% intraorally up to 5 months as it also maintains

PubMed Embase

278 Citation(s) | | 608 Citation(s)

Web of Science Scopus Proquest

363 Citation(s)

Google scholar CINAHL ClinicalTrialorg Hand search

178 Citation(s) | | 193 Citation(s) | | 705 Citation(s) | | 60 Citation(s) 34 Citation(s) 19 Citation(s)

—

FIGURE 4 PRISMA flow diagram
showing the process of surveying,
screening and selecting the articles for
systematic review (December 2019 to
June 2021)

—

| 905 Non-Duplicate

Citations Screened

Inclusion/Exclusion

Criteria Applicd

111 Articles Retrieved

Inclusion/Exclusion

Criteria Applied

794 Articles Excluded
After Title/Abstract Screen

6 Articles Excluded
During Data Extraction

93 Articles Excluded
After Full Text Screen

12 Articles Included
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TABLE 1 Evidence-based non-randomized in vivo studies on efficacy of oral rinses against SARS-CoV-2

Intervention Biological efficacy

Hydrogen peroxide (1%)

Povidone iodine (1%) Viral load decreases transiently

for3h

Chlorhexidine (0.12%) Viral load decreases transiently
for 2 h after mouthwash,
but increased again at 2-4 h

post-mouthwash
Phthalocyanine derivate (5 ml)

Chlorhexidine (0.2%) and Chlorine
dioxide (0.1%)

Reduction in clinical symptoms

Reduction in clinical symptoms

the oral ecosystem.*®*! ADA has advised mouth rinse of PVP-10.2%,
while the amount of PVP-I ranged from 0.3 ml (nasal) to 9 ml (mouth
rinse and gargling). However, its use is contraindicated in patients
with allergy to iodine, thyroid disease and pregnancy.*? Recently, it
has been proposed that a minimum of 0.23% concentration of PVP-I
for at least 15 s before any procedure is effective in decreasing viral
load, and hence has been indicated in COVID-19-positive patients.*3
Chlorhexidine (CHX): is a broad-spectrum antiseptic, acts primarily
against lipid-enveloped viruses and so there is a high possibility that
it may act against enveloped coronaviruses. A review by Bernstein
et al.*? stated that CHX usage reduces viral transmission through aero-
sol generation but its action still remains debatable.® CHX (0.12%) of
15 ml decreased the viral load 2 h post-rinse; however, viral load in-
creased again: the challenge faced in the study was a small sample
size and changes were also observed with reduction in clinical signs
and symptoms.®** A RCT by Huang also proves the efficacy of CHX
(0.12%) for 30 s twice daily.45 Similar findings at same concentration
for 60 s were proved by few researchers.***” Hence, more studies are
required to understand the efficacy of this mouthwash.
Cetylpyridinium chloride (CPC): is a quaternary ammonium com-
pound having a broad antimicrobial activity, primarily on gram-positive
bacteria. It has a lysosomotropic action and is able to destroy viral cap-
sids.*® It also shows a fungicidal effect on yeasts. As CPC is an antimi-
crobial, antiviral and antifungal agent, it was thought that it might have
an action against enveloped viruses too, such as coronavirus.® This
compound has been regarded as safe by Food Drug Administration
and has the ability to act against SARS-CoV-2 virus.* ARCT concluded
that salivary viral load decreased significantly with PVP-I and CPC
mouth rinses at 6 h and a similar type of study has proved its efficacy
against the virus.?”*° Even a long-term use of CPC (around 6 weeks)
does not disrupt the equilibrium of oral microbiota.®>>° A combination
of CPC (0.075%) and zinc lactate (0.28%) proves its efficacy in saliva
up to 60 min after rinsing.* Since just a handful of studies are avail-
able with respect to (w.r.t) CPC and its action against coronavirus, this
is an area of research that has a lot of potential to be explored. Long-

term use of these mouth washes needs to be monitored.

No significant reduction in viral load

Limitations References

Small sample size, different Gottsauner et al. 202022
concentrations and contact times

were not measured, no control

group

Small sample size, no control group Martinez et al. 2020%

Small sample size, absence of Yoon et al. 2020°
negative control, pts were on

intraoral viral therapy, no control

group

da Fonseca et al. 2021%°

Avhad et al. 2020**

Small sample size, no control group

No control group

4.1 | Excipientsin oralrinses

Ethanol is a common excipient used in several oral rinses and has
been observed as an effective agent against SARS-CoV-2 virus. It
acts by attacking the lipid membrane of the micro-organisms, dena-
tures proteins and lipid structure. It primarily inactivates enveloped
virus at a higher concentration than what is deemed safe for oral
use and is added in lower concentrations in many mouthwashes (14-
27% weight/volume).2”*152 Bidra et al.?® reported that use of 70% of
ethanol for 30 s inactivated SARS-CoV-2 virus. Studies are required
to standardize the use of non-toxic concentrations of ethanol which
will inactivate SARS-CoV-2 virus. Therefore, in vitro and in vivo stud-
ies should be carried out in order to define its role against SARS-
CoV-2 prior to its use in oral and nasal rinses.

Combinations of antimicrobial and antiviral agents: are also being
tested so as to have a more effective bactericidal and virucidal ac-
tivity owing to a cumulative effect of such combinations. Most of
the mouthwashes are alcohol based owing to increased antibacte-
rial and antiviral activity. Precautions need to be taken with usage
of alcohol-based rinses in vulnerable groups (children, pregnant
women and people with previous alcohol addiction). CHX 0.06%, so-
dium fluoride (NaF, 0.025%) and CPC 0.03% proved to be effective
as non-alcohol-based oral rinses.’? We believe that such combina-
tions should be used and their activity should even be tested against
SARS-CoV-2 virus too.

4.2 | Phthalocyanine derivate

A study by de Fonseca et al.>®

indicated that a phthalocyanine
derivate-based mouthwash shows promising action in reducing
SARS-CoV-2 viral load. Five millilitre of phthalocyanine derivate
mouthwash for 1 min, five times daily for 2 weeks, reduced the clini-
cal symptoms of the disease. The limitations of this study is a small
sample size, lack of control group and the fact that lack of RTPCR

test on patients’ salivary samples before and after use of the mouth
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TABLE 2 Evidence-based randomized control trials on efficacy of oral rinses against SARS-CoV-2

Sample size and Time of

testing Intervention Biological efficacy References
No. of pts: 61 PVP-1(1%) and CHX (0.2%) mouth rinsed for 30 s Significant difference was noted between Elzein et al.®®
Saliva samples for RTPCR the Ct value of distilled water and

taken before and after each of the two solutions. Both are

5 min of applying the effective in preventing SARS-CoV-2

intervention infection
No. of pts: 24 25 ml of 1% aqueous PVP-I solution each, followed = Mean relative difference in viral titres Guenezan
Day 1: RTPCR pre-rinse by 2.5 ml nasal pulverization of the same between baseline and day 1 was 75% etal.®®

(baseline) followed by solution into each nostril using an intranasal in the intervention group and 32% in

3 h after application of mucosal atomization device and a dab of 10% the control group.

PVP-I (nasal & oral) PVP-I| ointment over nasal mucosa No change in reduction of viral load over
Day 7: Repeat RTPCR after 7 days

3 h application of PVP-I
No. of pts: 294 CHX (0.12%) used as oral rinse for 30 s twice daily, Combination was found to be more Huang et al®®
RTPCR test was done oropharyngeal spray (1.5 ml) three times per effective when compared to CHX oral

4 days post-rinse day rinse alone
No. of pts: 40 15 ml of normal saline, 1% hydrogen peroxide, All four mouth rinses Chaudhary
Subjects advised to 0.12% CHX or 0.5% PVP-I decreased viral load by 61-89% at 15 min, PP et al.’
vigorously rinse with a total and by 70-97% at 45 min

of 15 ml (7.5 ml each) at
intervals of 30 s each
for 60s.

Saliva samples were
collected at 15 and
45 min post-rinsing for

RTPCR
No. of pts: 60 Placebo (oral rinsing with distilled water), CPC CPC+Zinc mouthwash and CHX Eduardo
Unstimulated saliva (0.075%)+2Zn (0.28%) group: rinse with 20 ml mouthwash provided a significant etal.*®

collected at baseline for 30 s; hydrogen peroxide (1.5%) group: rinse reduction in the SARS-CoV-2 viral load

(TO), immediately after with 10 ml for 1 min; CHX group: rinse with in saliva up to 60 min after rinsing,

rinsing (T1), 30 min after 15 ml for 30 s; hydrogen peroxide+CHX group: while HP provided a significant

rinsing (T2) and 60 min rinse with 10 ml of hydrogen peroxide for reduction of up to 30 min after rinsing

after rinsing (T3) and 1 min, followed by rinsing with 15 ml of CHX

subjected to RTPCR for30s

analysis
No. of pts: 36 PVP-10.5% (10 ml betadine gargle and No significant difference in salivary Seneviratne
Saliva samples collected mouthwash) Ct values within each group at the etal.?’

at baseline (pre-rinse) CHX 0.2% (pearly white Chlor-Rinse) described intervals. Compared with

& post-rinse (5 min, 3 CPC 0.075% (Colgate Plax mouthwash) & sterile the water group a significant decrease

& 6 h) & subjected to water in the viral load, while a significant

RTPCR analysis decrease in the CPC group at 5 min

and 6 h and in the PVP-I group only
at6h

No. of pts: 176 Placebo or B-cyclodextrin (0.1%) and citrox (0.01%)  Combination of CDCM had a significant Carrouel F
Participants were rinse, 30 ml of mouthwash beneficial effect on reducing SARS- et al.®?

instructed to use CoV-2 salivary viral load 4 h after the

mouthwashes three initial dose. For long-term effect, the

times per day, followed benefit to recommend CDMC appears

by saliva testing for limited

RTPCR at intervals of
T1 (at 09.00 h: before
the first mouthwash)
and then at T2 (13.00 h)
and T3 (18.00 h). Only
one sample was taken at
15.00 hon day 6

Abbreviations: CDCM: p-cyclodextrin & citrox; CHX: chlorhexidine; CPC: cetylpyridinium chloride; Ct: cycle threshold; PVP-I: povidone iodine.
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rinse so as to evaluate its effectiveness in decreasing the viral load
with specification of concentration of phthalocyanine derivate.

Essential oils (EOs):are natural, volatile and fragrant substances
obtained from medicinal plants and herbs. They show antimi-
crobial, anticancer and anti-inflammatory actions. Studies on
commercially available EOs containing mouthwashes are said to
decrease the viral load in vivo and in vitro. Listerine mouth washes
have shown a log reduction value (LRV) of viricidal effect, viz
Listerine Total Care (eucalyptol, thymol, menthol, NaF and zinc
fluoride); after 1 min, the LRV was 24.1 (3.8-4.4).>* Also another
commercial product, Listerine cool mint reduced the viral load by
>3.11 in one of the virus strains.>®> Several in silico studies pro-
jected antiviral effects of EOs against SARS-CoV-2: 17 compounds
of garlic oil were predicted to interact with viral main protease of
SARS-CoV-2.54°8 EOs have been shown to have incredible anti-
viral potential. A mixture of oleoresins and EOs extracted from
aromatic herbs showed antiviral effect against infectious bron-
chitis virus (IBV) in both in vitro and in vivo studies.>® There was a
reduction in severity of clinical symptoms like sore throat, fever,
cough and shortness of breath when patients treated with 5 ml of
thyme EO, 3 times daily for a week. It was also said that it stim-
ulates the immune system by increasing the lymphocyte count,
decreases inflammation by decreasing neutrophils and promotes
healing.”” Among the EOs, geranium and lemon oil is said to have
a significant antiviral effect, it was observed that citronellol, ge-
raniol and neryl acetate of geranium oil and limonene, which rep-
resented major compounds of lemon oil, showed down-regulated
ACE2 expression in epithelial cells, suggesting that these antiviral
agents could be used as promising oral rinses requiring further
validation.®

4.3 | Mouth rinses containing Citrox and f-
cyclodextrins

Citrox, a derivative of citrus fruits, a soluble bioflavonoid and inhibi-
tor of the 3-chymotrypsin-like protease of the SARS-CoV-2 is a pro-
tein vital to virus replication or inhibits binding to ACE2 receptors.%!
It has the property of oxidizing the virus, and thus reduces its salivary
load. Similarly, p-cyclodextrin (3-CD), a modified sugar molecule, has
the property of targeting its lipid bilayer by sequestering cholesterol
and attracts viruses before inactivating it irreversibly.®>%? Thus, a
combination of these agents (Cyclodextrins combined with Citrox)
were used as mouth rinses and/or nasal rinse in a RCT that found a
remarkable decrease in the salivary viral load on day 1, 4 h after the
initial dose and a modest decrease in the viral load was observed as

a long-term effect (7 days).?

4.4 | Home remedies to decrease viral load

Salt water gargle, as well as nasal irrigation, is said to decrease the

viral load.?®

5 | CONCLUSION

As the COVID-19 second-wave reaches its peak, it has gotten all the
more very importance that we ramp up our clinical testing, in vitro
and in vivo studies, as we seem to have quite a few positive outcomes
in various studies mentioned in this review. Some agents such as EOs
and phthalocyanine derivates seem to aid in reducing the clinical se-
verity of the symptoms, and others like PVP-1, CHX and CPC actually
result in reduction in salivary viral load of SARS-CoV-2. As soon as
more evidence-based studies and clinical trials prove the safety and
efficacy of these agents, they should be put into use as a part of daily
routine as well as in healthcare practices to fight this pandemic and
future viral infections too. Home remedies have proven to act as a
preventive measure and in reducing the severity of clinical symp-
toms in novel coronavirus-19 disease. Over-the-counter oral rinses,
instead of being provided in expensive bottles, should be made
available in small sachets for a quick and cost-effective use by the
common man. In this difficult time of pandemic, there is a need to
make protective measures like hand sanitizers, masks and oral rinses
cost-effective, easy to use and readily available at small local stores.
It is time that we made a translational step towards a safer clinical
practice and community-based prophylactic measures that may help
in estimating and controlling the viral load in individuals as well as
their transmission within populations.
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The RCTs of oral rinse/mouthwashes on SARCoV-2 give an evidence-
based approach on the use of the antiseptic (PVP-I of 0.5%-1%)
having virucidal properties, as a preprocedural rinse such that it
will decrease the viral load in both asymptomatic and symptomatic
patients, and also in preventing cross-infections between patients
and treating dental or medical personnel. As per the occupational
safety and health administration guidelines, this mouth rinse is safe
and cost-effective, and could also be used as a prophylactic measure

in venerable population.
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