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Abstract. The worldwide efforts that healthcare professionals
are making in the COVID‑19 pandemic is well known, and
the high risk of illness and death that front‑line staff experi‑
ence on a daily basis is a reality, despite well‑defined protocols
for the use of personal protective equipment. In addition, it
is well known that vaccination is still faraway to be achieved
worldwide and that new variants are emerging, thus addi‑
tional protective measures must be explored. A prospective
open‑label randomized controlled clinical trial was performed
on front‑line medical staff from the Dr. Enrique Cabrera
General Hospital in México City to evaluate the effectiveness
of nasopharyngeal and oropharyngeal rinses with a neutral
electrolyzed water, known as SES, to reduce the risk of
COVID‑19 disease among front‑line, not vaccinated medical
staff. A total of 170 volunteers were enrolled and equally
divided in a control group and SES group. All members of
the trial wore the adequate personal protection equipment
at all times while performing their duties, as required by

standard COVID‑19 safety protocols. Additionally, the SES
group participants followed a prophylactic protocol with
SES (oral and nasal rinses, three times a day for 4 weeks).
All participants were monitored for COVID‑19 symptoms
and disease in a time‑frame of 4 weeks and the incidence of
illness per group was registered. The relative risk of disease,
associated with each treatment was calculated. The presence
of COVID‑19‑positive cases, in the group that received the
nasal and oral rinses with SES was 1.2%, while in the group
that did not do the SES rinses (control group), it was 12.7%
(P=0.0039 and RR=0.09405; 95% CI of 0.01231‑0.7183).
The prophylactic protocol was demonstrated as a protective
factor, in more than 90%, for developing the disease, and
without adverse effects. Nasal and oral rinses with SES may
be an efficient alternative to reinforce the protective measures
against COVID‑19 disease and should be further investigated.
The present clinical trial was retrospectively registered in the
Cuban public registry of clinical trials (RPCEC) database
(March 16, 2021; PREVECOVID‑19: RPCEC00000357).
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SARS‑CoV‑2, the novel virus in the coronavirus family, is
an enveloped single‑stranded positive‑sense RNA virus that
primarily infects the upper respiratory tract. This infection
generally causes the COVID‑19 disease which has reached
pandemic status. Common COVID‑19 symptoms include dry
cough, dyspnea, headache, fever and fatigue (1). Complications
may lead to respiratory failure and death; to such an extent
that at the time of writing this article, COVID‑19 has caused
more than 213.2 million cases and 4.45 million deaths in
219 territories worldwide (https://www.worldometers.info/
coronavirus/) (2). Health workers have experienced high
mortality due to COVID‑19, Mexico being one of the highest
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with 4,188 deaths, and followed by the USA, UK, Brazil and
Russia (3). Even though front‑line medical staff are being
vaccinated, a specific effective therapy, as well as mass vacci‑
nation remain distant goals, with challenging problems such
as the appearance of SARS‑CoV‑2 mutations (4). Prophylactic
treatments using aerosolized combinations of medications
have been explored with promising results to reduce illness
in medical staff (5,6), however these may not be accessible in
all countries. Additional measures such as prophylaxis with
nasopharyngeal and oropharyngeal rinses are an option, not
frequently explored, to mitigate the impact of multiple expo‑
sures to this virus (7‑14). Recently, the virucidal effect of acidic
electrolyzed water (EW); a broad‑spectrum antiseptic, over
SARS‑CoV‑2 in vitro has been reported, and it has been postu‑
lated that EW may be a safe and accessible option for cleaning
oral and nasal cavities to avoid COVID‑19 infection (15,16).
Neutral electrolyzed water (SES) (pH 6.5‑7.5) in particular, is
an interesting candidate since it is safe to be applied in the
nasal and oral mucosa, and since its virucidal action on nonen‑
veloped and enveloped viruses has been demonstrated (17,18).
A recent study revealed that the administration of nebulized
SES by inhalation to ambulatory COVID‑19 patients, in
combination with conventional therapy, reduced the disease
progression and improved the signs and symptoms after
24‑72 h, from first administration (19). In the present study,
the effect of using SES with 0.0015% of reactive species of
chlorine and oxygen was studied as a prophylactic protocol
(nasopharyngeal and oropharyngeal rinses), to reduce the risk
of COVID‑19 disease in front‑line medical staff, through a
prospective open‑label randomized controlled trial, conducted
in a Mexican COVID‑19 hospital.
Materials and methods
Study design. A prospective, randomized 2‑arm, parallel
group, open‑label clinical trial was conducted from
September to November 2020. The aim of the study was to
compare the prophylactic effect of using SES, through nasal
and oral rinses, together with the use of personal protec‑
tive equipment (PPE), vs. using only PPE in COVID‑19
front‑line healthcare professionals at the General Hospital
‘Dr. Enrique Cabrera Cosio’ in Mexico City, to prevent the
COVID‑19 disease. The study was approved by the Research
Ethics Committee of the Health Ministry of Mexico City
(August 31, 2020; Reg. No. 101‑010‑024‑2020) and was
conducted in accordance with the ethical international stan‑
dards established in the Declaration of Helsinki. A written
informed consent was obtained from each participant prior
to the study. The present clinical trial was registered as
PREVECOVID‑19: RPCEC00000357 in the Cuban Public
Registry of Clinical Trials (RPCEC) database (https://rpcec.
sld.cu/en/trials/RPCEC00000357‑En/revisions/5137/view).
Study subjects. To participate in the study, the criterion was to
be COVID‑19 front‑line medical staff (nurses and physicians,
males or females) from the General Hospital Dr. Enrique
Cabrera in México City. The exclusion criteria included
medical staff presenting previous or current SARS‑CoV‑2
infection confirmed by a reverse transcription PCR (RT‑PCR)
test; medical staff using any type of nasal or oral sanitizer at

the moment of recruitment or at any time in the past 2 weeks;
taking any antiviral medicine at the moment of recruitment
or at any time in the past 3 months; and/or participating in
another clinical study. Additionally, the following elimination
criteria were used: medical staff that voluntarily decided to
suspend the prophylactic treatment or to abandon the study;
medical staff who presented two or more symptoms associated
with COVID‑19 disease (vide infra) and that were confirmed
as COVID‑19‑positive by RT‑PCR within the first 14 days
of their recruitment; and medical staff that at certain point
of the study presented with severe oral or nasal irritability,
attributable to the administration of the SES. No participant
was vaccinated nor received the vaccine against SARS‑CoV‑2
during the development of the study; since vaccines were not
available in México until December 2020.
Nurses and physicians were invited to participate through
an invitation letter. Said invitation letter was given to the
leaders of the nursing department and other relevant health‑
care departments, so they could distribute the information.
Interested medical staff in participating were provided
with the details of the study and with the informed consent.
Immediately after their recruitment (read and signed informed
consent), each participating physician or nurse took one of
two identical tokens that were placed inside an opaque plastic
container. One token was labeled ‘with SES’ (treatment group)
and the other ‘without SES’ (control group). Thus, all the
participants were randomized between the two groups, until
the formation of two groups of 85 members each. All partici‑
pants provided their medical history, including information
concerning diabetes, obesity, hypertension and/or any other
disease. All medical staff enrolled in the study were working
an average of 25 h a week in the COVID‑19 front‑line care of
the hospital and all of them were wearing the corresponding
PPE (i.e., surgical uniform, N95 mask, eye‑sealing glasses and
plastic wallet, disposable cap, latex gloves, rubber footwear
for hospital use and disposable shoe covers), while working.
Additionally, third level care health professionals wore a full
protective mask, Dermacare®, overalls with zipper, and an
integrated hood with elastic hand and ankle cuffs, double
disposable boot covers and double latex gloves. Similarly,
all medical staff had frequent hand washing with liquid
soap (2% chlorhexidine gluconate) and hand disinfection
(0.05% chlorhexidine gluconate and 60‑80% ethyl alcohol).
Additionally, disinfection of secondary uniform and footwear
(80% ethyl alcohol) and bath at the end of the working day
were routinely performed. All members of the treatment group
were provided with directions on how to use the SES as nose
rinses and mouthwashes, as well as provided with bottles
containing the product. All participants were instructed to
immediately inform their leader and the monitor of the study,
if any COVID‑19 symptoms (vide supra) were experienced
during the study, and to be tested for SARS‑CoV‑2 by RT‑PCR
(nasopharyngeal swab) in the hospital laboratory. The follow
up of each healthcare professional started once they were
included in the protocol and finished 4 weeks later.
Prophylactic protocol with SES. All treatment group indi‑
viduals were provided with a document indicating a detailed
description of how to perform the prophylactic protocol
(Table I), as well as with: i) four plastic flasks with 30 ml of
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Table I. Prophylactic protocol with neutral electrolyzed water for nasopharyngeal and oropharyngeal rinses.
Directions
How to use
Frequency

Nasal cavity rinses
(EsteriFlu®)

Oral cavity rinses
(ESTERICIDE® Bucofaríngeo)

• Four vertical sprays in each nostril.
• It should be inhaled deeply at the
time of each spray.

• 10 ml as mouthwash and gargle, during 60 sec.
• Spit out.

SES each, including a valve to be used for the nasal spray, and
ii) four plastic flasks with 240 ml of SES each, including a
graduated cap to be used for mouthwashes.
The SES, (pH 6.5‑7.5; REDOX potential 750‑950 mV;
0.0015% of active species of chlorine and oxygen) was
provided by Esteripharma S.A. de C.V with the commercial
product names ESTERICIDE® Bucofaríngeo (COFEPRIS
registration no. 1003C2013 SSA) and EsteriFlu® (COFEPRIS
registration no. 308C2015 SSA). Nasopharyngeal rinses
were performed by applying four sprayings (~0.4 ml) of SES
(EsteriFlu®) to each nostril using the nasal valve, three times a
day. Oropharyngeal rinses were performed by gargling 10 ml
of SES, during 60 sec, three times a day. All participants were
informed of the importance of following the protocol and of
the correct way of using the nasal sprays and mouthwashes,
as well as of immediately reporting any possible side effects
attributable to the use of the SES (vide supra).
Diagnosis criteria, outcome measures and follow‑up. The
primary endpoint was the number of healthcare professionals,
nurses, or physicians, with COVID‑19 disease confirmed by
RT‑PCR, between the 14th day since their recruitment and
the 28th day of follow up. As part of the COVID‑19 diagnosis
criteria, all participants were instructed to immediately report
to their leader and to their monitor of the protocol when they
had at least two of the following COVID‑19 signs and symp‑
toms: dry cough, fever >37.5˚C, headache, myalgia, arthralgia,
rhinorrhea, conjunctivitis, pharyngodynia, odynophagia. It is
important to mention that all participants were trained medical
staff from the front‑line of a COVID‑19 hospital, and all of
them were previously trained to identify and report symptoms,
as part of the intrinsic safety protocols of the hospital and
the National Ministry of Health (Secretaría de Salud). All
the healthcare professionals that had symptoms were imme‑
diately isolated and tested for SARS‑CoV‑2 with an RT‑PCR
test (nasopharyngeal swab) in order to confirm or reject the
COVID‑19 diagnosis. Individuals with suspicious symptoms
were instructed to immediately report to the hospital laboratory;
a nasopharyngeal sample was obtained there and transported
with the BIOLOGIX® system, applicable for the collection and
transportation of clinical virus samples. SARS‑CoV‑2 virus
detection was carried out by RT‑PCR, following the protocols
specified by the Institute of Diagnosis and Epidemiological
Reference (InDRE) and the health ministry of the country
based on WHO guidelines (20). Results were directly reported
to tested individuals 48 to 72 h after sampling through an official
email. All the COVID‑19‑positive medical staff stayed at home
and had disease treatment independent of this clinical trial.

• Three times a day

The secondary endpoint was the number of healthcare
professionals that presented adverse effects (irritation, pain,
redness, numbness, bleeding) potentially attributable to the
use of the SES; all members of the protocol were instructed to
immediately suspend the prophylactic protocol and to report
to the main researcher of any moderate or severe potential side
effects.
Members of both, control and treatment groups, were
followed up weekly through a phone call, during four weeks,
monitoring for COVID‑19 symptoms and/or confirmation of
SARS‑CoV‑2 infection, as well as potential side effects, as
communicated by each participant to the main researcher
of the study. All participants were followed up for 4 weeks
or until they were confirmed as COVID‑19‑positive. The
Department of Epidemiology of the hospital collected the data
and monitored the program.
Blinding. Only the researchers that performed the statistical
analyses were blinded.
Sample size. The sample size calculation was based on the
number of front‑line healthcare professionals that had a
confirmed COVID‑19 disease by RT‑PCR within a period
of one month, despite the use of PPE. The sample size was
calculated considering that 29% of such professionals may
develop the COVID‑19 disease, according to previous reports
from Mexican hospitals and considering that the prophylactic
protocol with SES may reduce the incidence of the disease by
70%. A total of 57 patients for each group were required to
reach the required power (0.8), when the statistical analysis
was performed at the level of the one‑tailed alpha (0.05).
At the end of the study, the statistical power for detecting a
difference between the two groups was calculated (one‑tailed
alpha=0.05), using the number of patients with disease
confirmation, resulting in 86%.
Statistical analysis. Categorical variables were described in
percentages (%), and continuous variables were expressed as
the mean ± standard deviation. Comparisons for the propor‑
tions of categorical variables were conducted using Fisher's
exact test. Data with normal distribution (e.g., age) were
compared between groups, using the unpaired Student's
t‑test. Relative risk (RR) analysis, with a 95% confidence
interval (CI) for associations between the use of the prophy‑
lactic protocol and the development of COVID‑19 disease, was
used. P<0.05 was considered to indicate a statistically signifi‑
cant difference. The GraphPad Prism version 6.0 for Windows
(GraphPad Software, Inc.) was used for all statistical analyses.
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Figure 1. CONSORT 2010 flow diagram displaying the number of screened, included, eliminated, and analyzed patients.

Sample size and statistical power were calculated using the
online calculator software by HyLown Consulting LLC to
compare 2 proportions: 2‑sample, 1‑sided for a one‑tailed
test (http://powerandsamplesize.com/Calculators/Compare‑2Proportions/2‑Sample‑1‑Sided) (21).
Results
A total of 170 healthcare volunteer professionals were random‑
ized in a control or prophylactic protocol group, each with
85 individuals. A total of six individuals were withdrawn from
the control group since they presented with COVID‑19 disease
(symptoms and confirmation by RT‑PCR test) within the first
fourteen days since their recruitment and one individual from
the prophylactic protocol group. The remaining participants
were followed‑up two additional weeks monitoring for
COVID‑19 symptoms and conformation of the disease by
RT‑PCR (Fig. 1).
Healthcare professionals from both groups had similar base‑
line characteristics. There were 79 individuals in the control
group which included 53 nurses (67.1%) and 26 physicians
(32.9%); while there were 84 individuals in the prophylactic

protocol group which included 56 nurses (66.7%) and 28 physi‑
cians (33.3%). With regard to the sex of the participants, the
control group consisted of 72.2% women, and the prophylactic
protocol group had 75.0%, with no significant differences
between the groups regarding sex (P=0.7242) or type of
profession (P=0.9544). The age means revealed a statistically
significant difference (P=0.0360) between the two groups,
with 40.94±7.74 in the control group and 43.73±9.01 in the
prophylactic protocol group; particularly in the age group of
30‑39 years old, where there were 29 individuals in the control
group in this age range and 15 (P=0.0081) in the SES group.
Comorbidities were observed in individuals from
both groups, 16.5% in the control group and 29.8% in the
prophylactic protocol group. The relevant comorbidities
observed in the control group and the prophylaxis group were
obesity [11.4 and 15.5%, respectively (P=0.4976)], diabetes
[3.8 and 6.0%, respectively (P=0.7207)], and hypertension
[5.1 and 8.3%, respectively (P=0.5367)]. Other diseases with
less importance for the purpose of the present study were
present in 7.6% of the control group participants, vs. 8.3%
in the SES‑treatment group, without statistical significance
(P=0.0631) (Table II).
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Table II. General characteristics of the medical staff enrolled in the clinical trial.
		
General
Control,
characteristics
N (%)

Prophylactic protocol
with neutral electrolyzed
water N (%)

P‑value

Profession			 0.9544
Nurses
53 (67.1%)
56 (66.7%)
Doctors
26 (32.9%)
28 (33.3%)
Sex			
0.7242
Male
22 (27.8%)
21 (25.0%)
Female
57 (72.2%)
63 (75.0%)
a
Age
40.94±7.74
43.73±9.01a
0.0360b
20‑29
6 (7.6%)
7 (8.3%)
30‑39
29 (36.7%)
15 (17.8%)
40‑49
37 (46.8%)
44 (52.4%)
0.0081c
50‑59
5 (6.3%)
13 (15.5%)
60‑63
2 (2.5%)
5 (6.0%)
Comorbidities
13 (16.5%)
25 (29.8%)
0.0631
Obesity
9 (11.4%)
13 (15.5%)
Diabetes
3 (3.8%)
5 (6.0%)
Hypertension
4 (5.1%)
7 (8.3%)
6 (7.6%)
7 (8.3%)
Other diseasesd
Statistically significant values according to Student's t‑test: aAverage and standard deviation, bP=0.05 and cP=0.01. dOther diseases; control
group: vitiligo, obstructive sleep apnea syndrome, hypothyroidism, arthritis, irritable bowel syndrome, gastroesophageal reflux; and prophy‑
lactic protocol group: hypothyroidism, arthritis, breast cancer in remission, irritable bowel syndrome, allergic rhinitis, peripheral vascular
insufficiency, arrhythmia.

From the 163 volunteers that were followed up during two
additional weeks, 10 individuals (12.7%) from the control
group were COVID‑19‑confirmed by presence of symptoms
and SARS‑CoV‑2 RT‑PCR test, whereas only 1 (1.2%) was
confirmed in the prophylaxis protocol group. The difference
in the incidence between the two groups was statistically
significant with a P‑value of 0.0039. The RR was 0.09405,
with a 95% CI of 0.01231‑0.7183 and P=0.0039, indicating a
protective factor against COVID‑19 disease in more than 90%
for those individuals that followed the prophylactic protocol
with SES (Table III), without any side effects.
All the positive individuals in the control or prophylaxis
protocol group were nurses; 10 in the control group and 1 in
the prophylactic protocol group with SES. Regarding sex,
the only one infected individual in the prophylactic protocol
group was a female, as well as 80% of the positive medical
staff in the control group. Only two men in the control group
were positive to SARS‑CoV‑2 and none in the SES group, but
this was not statistically significant (P= 0.4884) (Table III).
Regarding age, the only one confirmed infected individual
in the prophylactic protocol group was 43 years old, while in
the control group the mean age of positive individuals was
38.1±5.3 years old. No statistical significance was observed
between developing COVID‑19 disease and having a comor‑
bidity. The group that followed the prophylactic protocol with
SES had a lower incidence of COVID‑19‑positive cases and
this effect was independent of age, sex, occupation, and former
health status (Table III).

Discussion
This prospective open‑label randomized controlled trial
was conducted to determine whether there is an association
between performing nasopharyngeal and oropharyngeal rinses
with SES (0.0015% of reactive species of chlorine and oxygen),
additional to wearing the appropriated PPE, and decreasing
the risk of COVID‑19 disease among front‑line medical staff
from a Mexican COVID‑19 hospital. Since vaccines were not
available in México at the time of the present study (and still
are not available, or just partially available in numerous parts
of the world) it was important to evaluate alternative therapies
in order to increase the protection against the disease. The
results revealed that in fact, the group that adhered to the
prophylactic protocol with SES, had a significant decrease
in the incidence of COVID‑19, with only 1.2% of reported
cases; in comparison with the control group, where 18.8% of
individuals were diagnosed with the disease. Thus, a protec‑
tive factor against the disease in more than 90% for the health
care professionals that followed the prophylactic protocol with
SES, was observed. This result allowed us to postulate that
the proposed prophylactic protocol of nasal and oral rinses
with SES was effective in reducing the viral load in the upper
respiratory tract and acting as a protective factor, by reducing
the probability of developing the disease. Recently, it has
been reported that nasal goblet and ciliated cells are a likely
initial invasion site and reservoir of SARS‑CoV‑2 virus since
these cells have a high expression of ACE2 and TMRPSS2;
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Table III. Relative risk association between the general characteristics of COVID‑19 individuals and group type.
		Prophylactic
General
Control
protocol with 		
characteristics
N (%)
SESN (%)
P‑value

Relative
risk

95% Confidence
interval

Medical staff
10 (12.7%)
1 (1.2%)
0.0039a
0.09405
0.01231‑0.7183
COVID‑19‑					
positive
Occupation					
Nurses
10 (100%)
1 (100%)
0.0034a
0.09464
0.01254‑0.7145
Physicians
0
0
‑
‑
‑
Sex					
Male
2 (20%)
0
0.4884
0
‑
Female
8 (80%)
1 (100%)
0.0131b
0.1131
0.01458‑0.8770
Age
38.10±5.26c
43c
‑
‑
‑
20‑29
1 (10.0%)
0			
30‑39
4 (40.0%)
0
0.4615
‑
‑
40‑49
5 (50.0%)
1 (100%)
0.2822
‑
‑
50‑59
0
0
0.0880
‑
‑
60‑63
0
0		
Comorbidities					
Obesity
0
0			
Diabetes
0
0			
Hypertension
0
1
1
‑
‑
0
1
1
‑
‑
Othersd
P=0.01 and bP=0.05; Statistically significant values: cAverage and standard deviation, and dhypothyroidism.

a

it was also determined that salivary glands, epithelial cells
of the tongue and fibroblasts of oral mucosa express ACE2,
explaining that both the nasopharynx and oropharynx have the
highest viral loads (22‑25). Additionally, it has been demon‑
strated in vitro that acidic electrolyzed water had a virucidal
effect on SARS‑CoV‑2 (16), while SES demonstrated similar
virucidal activity against the respiratory influenza viruses
H5N1 and H9N2, and over gastrointestinal noroviruses (17,18).
Interestingly, in the case of the influenza virus, no viral
particles and proteins were detected following SES exposure
and it has been postulated that the REDOX potential of SES,
breaks chemical bonds and causes changes in surface proteins,
destruction of the viral envelope, inactivation of viral enzymes,
and destruction of viral nucleic acids (26). Similar effects over
SARS‑CoV‑2 virus have been described for the hypochlorous
acid, an active chlorine species present in SES (27). This may
explain the low incidence of SARS‑CoV‑2‑positive cases in
the group that followed the prophylactic protocol, suggesting
that when exposed, the rinses not only reduced the viral load
by dragging, but also by inactivating viral particles, and
thus preventing their union with cellular receptors and the
infection, given that viral proteins are susceptible to denatu‑
ralization (26). In this regard, other substances with oxidizing
potential have been proposed for oropharyngeal washes and
even in dilutions for irrigation of the nose, but their irritant
effect on mucous membranes is discussed (7‑13). Therefore,
the use of SES for these purposes has the advantage of not

being irritating and having an effective oxidant potential
against viral particles; it should be noted that no individual
using SES reported related side effects, therefore they did not
discontinue its use.
The proposed scheme for using SES three times a day
required that the rinses were performed at the beginning of
the day, at midday and at the end of the day, trying to cover the
entire active day of the individuals and not just the working
day, so it is possible that the rinses with electrolyzed water may
effectively reduce the risk of infection even when containment
measures are decreased. A more detailed study concerning
this should be carried out to corroborate this point, particu‑
larly considering the exposure and protective conditions of the
regular population, in order to demonstrate the utility of the SES
in preventing COVID‑19 disease at this level. Additionally, the
use of SES by individuals who are ill may help to locally inac‑
tivate the viral loads in the mouth and nose, and thus to reduce
the transmission rates. With respect to this point, it has been
reported that the administration of SES to ambulatory patients
by nebulization, in combination with conventional therapy,
reduced the disease progression and improved the signs and
symptoms after 24‑72 h of the first administration (19). Thus,
the present study is consistent with the hypothesis of an effi‑
cient inactivation of the virus, in the mouth and respiratory
tract. In the present study, only one‑third of the population
from each group consisted of physicians, and none of them
fell ill. Additionally, it was observed that the highest number
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of COVID‑19‑positive individuals were female nurses from
the control group; this is consistent with another study from
the literature, that describes a high incidence of SARS‑CoV‑2
infection in nurses, since they spend more time with patients
than physicians do (28). Other studies concerning the risk of
infection considered populations with similar size with regard
to the sex of the individual and concluded that the probability
of getting infected is equal for both sexes (29,30). Thus, for the
present study it was concluded that the highest incidence in the
female population was due to the higher percentage (>70%) of
enrolled individuals being women.
By contrast, a recent epidemiological study revealed that
COVID‑19 patients had a mean age in the mid‑40s (30), and
consistent with the observations in their study, the infected
individuals of both groups belonged to this age group.
However, the sample size between the two groups was quite
different, thus hypothesizing that the use of SES may reduce
the risk of contagion.
Finally, with respect to comorbidities, it is clear that hyper‑
tension, diabetes, and obesity, increase the risk of infection
and severity of the COVID‑19 disease (31). Since the Mexican
population has a high prevalence of the aforementioned
comorbidities, in the present study it was evaluated whether
there was an increased risk of disease in individuals with
the aforementioned preexisting conditions, despite the use of
SES. The results revealed no increased risk of contracting the
disease that could be associated with comorbidities. However,
the sample size of the volunteers with such comorbidities
was not extensive enough, and therefore in order to establish
whether the use of SES could reduce the risk of infection in
these individuals, a larger sample must be analyzed.
Our study has certain limitations, first, the lack of a
control group treated with a placebo, such as a saline solution.
Nevertheless, it is important to mention that this possibility
was evaluated and it was concluded that there was a high
risk of spreading the disease by producing fomites with such
rinses without an antiseptic effect (12,32). According to the
World Health Organization, ‘there is no evidence that regu‑
larly rinsing the nose with saline has protected people from
infection with the new coronavirus’ (33).
Additionally, there are several studies in the literature demon‑
strating that the throat and sputum are abundant in viral particles
and that even numerous asymptomatic people have detectable
levels of viral RNA in the oropharynx (34,35). Furthermore,
certain authors recommend caution when using nasal saline
irrigation, since this practice could potentially disperse viral
particles or contaminate surfaces in the immediate vicinity (32).
Another limitation of our study was the small number of
available RT‑PCR tests and the consequent impossibility to
analyze, at least once a week, all of the participants in order
to identify asymptomatic but infected cases. Nevertheless, the
present study provided sufficient evidence to postulate that SES
with 0.0015% of active species of chlorine and oxygen is useful
to prevent the COVID‑19 disease. When SES is administered
as a nasal spray and as a mouthwash, in addition to PPE, it may
improve the protection against the COVID‑19 disease, as it has
been demonstrated in the present study and due to its known
potential to inactivate viruses, such as the SARS‑CoV‑2. It is
urgent to develop more studies, particularly considering the
daily activities of the general population, in order to demonstrate
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that SES is safe and effective to improve personal protection,
and potentially to reduce the risk of contagion and transmis‑
sion rates in the general population worldwide. In conclusion,
nasopharyngeal and oropharyngeal rinses with SES may be an
efficient alternative to reinforce the protective measures against
COVID‑19 disease and should be further investigated.
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