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Abstract
Purpose: In this community trial, the objective was to evaluate the incidence of coronavirus disease-2019
(COVID-19) cases in two similar communities in three distinct phases: phase 1 (before the intervention), 2
(during the intervention), and 3 (after the intervention).

Methods: The test community received the oral antiseptic intervention (experimental), while the control
community did not. The o�cial information agency provided the number of con�rmed COVID-19 cases.
Data were analyzed according to the three phases per epidemiological week (epi) using the R Core Team
(2021) program. The relative risk and 95% con�dence intervals between the cumulative incidence values
of the test and control communities were calculated for each period. In the test community, a total of 995
residents, over 10 years of age, received two bottles containing 600 ml of mouthwash with antiviral
phthalocyanine derivative (APD). The participants were asked to gargle/rinse with of 5 mL of the
mouthwash with ADP 3 to 5 times a day, for 1 min, until the end of the bottles. 

Results: In phases 1 and 3, disease risk between the two communities did not differ signi�cantly (p>
0.05), while in phase 2, disease risk was 54% lower in the test community than in the control community. 

Conclusion: The use of the APD mouthwash protocol seems to reduce the COVID-19 incidence
at the population level, and further studies are needed to con�rm its protective effect in different contexts.

Introduction
At the end of 2019, the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) emerged in
Wuhan, China, and rapidly spread to other countries, initiating a pandemic period with high
hospitalization and lethality caused by coronavirus disease – 2019 (COVID-19).1–4 Faced with this
situation, world leaders were expected to take primary prevention measures (health promotion and
speci�c protection) to prevent the collapse of health systems. For this reason, the World Health
Organization developed a strategic plan to block COVID-19 as follows: 1) mobilize all sectors and
communities, 2) control sporadic cases and clusters and prevent community transmission, 3) suppress
community transmission, 4) reduce mortality by providing appropriate clinical care for those affected by
COVID 19 and 5) develop safe and effective vaccines and therapeutics.4

The protective effect of vaccines against SARS-CoV-2 has been assessed on the world population in
order to prevent infections and symptoms, despite variants of the coronavirus.4 However, wearing masks,
washing hands, and social distance in conjunction with the use of mouthwashes has been recommended
as an important preventive measure against the contamination and dissemination of SARS-CoV-2.5–9

The recommendation of antiviral oral and nasal care products is associated with the knowledge that
respiratory infections, such as COVID-19, favor the adhesion and replication of pathogens to the nasal
and oral mucosa and, consequently, to the respiratory tract.5 In this sense, the use of gargle/rinse
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protocols with oral antiseptic solutions has been indicated as an adjuvant therapy in the treatment of
viral infections, as well as a prophylactic strategy to minimize the spread of the disease.2, 5, 8, 10–12

Phthalocyanine is an antimicrobial compound that acts by causing the selective destruction of viruses,
bacteria, and other pathogens, with oxidizing potential and direct binding to the SARS-CoV-2 ribonucleic
acid (RNA).13 An anti-SARS-CoV-2 phthalocyanine derivative-containing mouthwash has been indicated
during the pandemic, since COVID-19 positive patients showed clinical improvement and low severity
after using a gargle/rinse protocol.6–9

Although the literature has reported the action of some antiviral mouthwashes to help against SARS-CoV-
2,12 no study has explored its effect on the incidence of COVID-19 in the populations. Here, we evaluated
the action of an antiviral phthalocyanine derivative (APD) mouthwash for the risk reduction of COVID-19
in a Brazilian community.

Material And Methods
This controlled before-and-after community trial evaluated the cumulative incidence of COVID-19 cases
over a period from 04/11/2020 to 05/15/2021 in two similar municipalities, Uru and Itaju, located in the
Brazilian state with the highest number of accumulated cases. Both municipalities belong to the same
mesoregion within São Paulo state, Brazil, and have a similar socio-demographic pro�le according to
o�cial data from the Brazilian Institute of Geography and Statistics.14 The state of São Paulo is divided
into 17 mesoregions, and COVID-19 was introduced at different times and behaved in different ways in
each of them. The authors followed the epidemic curse in the mesoregion of Bauru, and the urban
population living in Uru was invited to participate in the study in accordance with the principles of the
Declaration of Helsinki, ethical standards of human experimentation, and biosafety protocols with the
approval of the Human Research Ethics Committee (CAAE 39327120.3.0000.5417). It was also registered
at the Brazilian Clinical Trial Register (RBR- 6c9xnw3). Uru was selected to receive the APD mouthwash
protocol since this community had a major incidence of COVID-19 (> 50 cases/1,000 inhabitants) at the
beginning of the study and because the health authority offered support promptly. To compare the
estimates, we selected the population of Itaju as control that had a similar epidemic situation.

Setting and Municipalities epidemiological characteristics
The test and control communities included less than 5000 inhabitants, between 70 and 85% living in
urban areas, with a demographic density of 7–15 inhab./km2, municipal human development index = 0,7
and proportional labor force population within 15–30%. In addition, these two municipalities have only
one access road and one public local health center (Figure 1).

With the spread of the SARS-CoV-2, some protective measures were adopted in the State of São Paulo
government, followed strictly by Bauru Health Region authorities, as well as by both communities. Thus,
quarantine measures were subdivided into four steps: Step 1 (red), considered a contamination period,
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allowed only essential services, in which commerce and schools were closed, and established mobility
restrictions and mandatory social distance; step 2 (orange), considered a attention period with the
possibility of allowing some services, such as commerce with occupation limitations of 20% and
restriction of opening days adopting standard protocols, such as use of masks, alcohol gels, temperature
measurement, and social distance; step 3 (yellow), considered a controlled period with some �exibility;
and step 4 (green), considered a partial opening period, in which all services were allowed, respecting the
60% limit of occupancy, maintaining all speci�c protocols.15–16

Population Mouthwash Intervention Protocol
The test community included all the residents in the urban households over 10 years old, who after
reading, understood the risks and objectives of the study, signed the informed consent form, and received
two bottles containing 600mL of the APD mouthwash for use 2 months. They were instructed to use 5
mL of the mouthwash and to switch between gargling/rinsing 3 to 5 times, for 1 min during the day. The
orientation was provided in writing and explained by the researcher with her research assistant for a
period of 2 months, containing adequate information for the age groups of adults and children over 10
years old. During the period, the researcher was available to the population, who sought her out a few
times to clarify doubts about the use of the product. Inhabitants who declared contraindications to using
mouthwash for medical reasons or the inability to gargle and spit were excluded.

Data Sources and Outcome Measures
The study used o�cial data from the Statewise System for Data Analysis maintained by the government
of Sao Paulo state.17 Information on cases and deaths referred to the place of residence of the patient.
Consistency tests in the databases were performed daily, and their variations, characterized as outliers,
were reported to the data collectors and reviewed in the calculations. Cases are considered con�rmed for
COVID-19 when a positive reverse-transcription polymerase chain reaction test result was obtained. The
number of COVID-19 cases was divided into three phases according to the epidemiological week: 1-
before the intervention (15th to 47th week); 2-during the intervention (48th week of 2020 to 4th week of
2021) and 3-after intervention (5th to 19th week).

Statistical Analysis
Data were organized in a Microsoft O�ce Excel 2016 spreadsheet (Microsoft Corporation, Redmond, WA,
USA), and analyses were conducted using the R Core Team program (2021). Incidences and risks of the
disease in the three phases described for the control and test communities were calculated. Considering
the size of populations under comparison, the relative risk (RR), standard error, and 95% con�dence
interval were estimated by subtracting the con�rmed cases of the earlier phase in the denominator of the
reference population. Differences at the 10% level were assumed to be signi�cant because of the
innovative features of the study. The null hypothesis (H0) proposed that there was no difference between
the two municipalities regarding the RR.

Results
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Figure 2 illustrates the total number of con�rmed cases of COVID-19 for the test and control communities
before, during, and after the intervention. Figure 3 shows the curves of cumulative cases in each
community for every 3 epidemiological weeks. The gray area is related to the intervention period (phase
2). In phase 1, the increase in new cases began earlier in the control community (26th week of 2020) than
in the test community (32nd week of 2020); however, since the 35th week of 2020, cumulative cases in
the test community overcame those in the control community. In phase 2, the number of new cases
increased more in the control community than in the test community. In phase 3, after the intervention
period, the increase in new cumulative cases was similar between the 4th and 16th week of 2021. The
curves of cumulative incidence of each community patterned every 3 weeks showed small differences in
de�ection related to the dynamics of epidemics in each community. It is noteworthy that the test
community showed a different pattern in the intervention period (gray area of Figure 3) and that both
communities’ curves met each other at the end of the entire observation period.

In the period prior to the intervention (phase 1), the RR between the two municipalities was 1.15 (0.87–
1.51) and did not signi�cantly differ. The cumulative incidence of the test community was 54.6 per 1,000
residents, while it was 47.6 in the control community (p=0.331). In the intervention period (phase 2), the
RR between the municipalities was 0.46 (0.20–1.08) with a statistically signi�cant reduction in risk
(-54.0%). The cumulative incidence in the test community was 5.2% per 1,000 residents, while in the
control community it was 11.3% (p=0.076). In the period after the intervention (phase 3), the RR was 0.92
(0.69–1.23) and the cumulative incidences did not differ between the test and control communities
(p=0.591) (Table 1).
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Table 1
– Cumulative incidence values and relative risk of coronavirus disease-2019 cases between the test and

control communities in each evaluated period

  Period Number of
weeks in the
period

Con�rmed

cases

Cumulative

incidence*

Relative
risk
(95%CI)

Variation
in risk

p-
value

Control 1
(before)

33 185 47.6 Reference    

Test 1
(before)

33 63 54.6 1.15
(0.87–
1.51)

+15.0% 0.331

Control 2
(during)

9 44 11.3 Reference    

Test 2
(during)

9 6 5.2 0.46
(0.20–
1.08)

-54.0% 0.076

Control 3
(after)

15 208 53.5 Reference    

Test 3
(after)

15 57 49.4 0.92
(0.69–
1.23)

-8.0% 0.591

Control Total 57 437 112.4 Reference    

Test Total 57 126 109.3 0.97
(0.81–
1.17)

-3.0% 0.766

*Cases per 1,000 population. CI, con�dence interval

Discussion
The main �nding of this study was that the cumulative incidence of COVID-19 in the test community was
lower than that in the control community during the use of a population-based virucidal phthalocyanine
gargle/rinse protocol. This is a promising result, as COVID-19 is very recent, and there is still no "gold
standard" treatment; thus, actions based on primary prevention measures to slow down and interrupt
transmission are essential. Populations pre-experienced in viral epidemics adopted preventive measures
with good risks and bene�ts, which is defended, such as social distancing, washing hands, wearing
masks, and gargling/rinsing with antiseptic solutions.18–21 Since saliva was an important source of virus
transmission during the pandemic, protective measures, such as the use of antiseptic gargles were
adopted and recommended by several countries and organizations against SARS-CoV-2.5, 10, 21–23

Some studies have shown that the use of a mouthwash containing APD can reduce the viral load of
SARS-CoV-2, acting as a therapeutic aid in reducing the severity and risk of COVID-19 transmission. 8–9,
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22–24 These data corroborate the �ndings of the present study. The municipalities divided as test and
control did not differ in terms of disease risk before the period of distribution of mouthwashes (phase 1)
(p>0.05); however, disease risk was lower in the test than in the control community after the widespread
use of the mouthwash/gargling protocol with APD.

COVID-19 is a disease with pandemic characteristics that spreads according to population mobility.16

The municipalities selected in this community trial had similar population sizes and social indicators.
They belonged to the same geographic mesioregion, had a similar structure to primary healthcare, and
were connected by a single route with neighboring municipalities.25–26 In both communities, the
measures to control the COVID-19 pandemic in the whole study period were similar regarding the
recommendations for social distance and self-administered hygiene measures inducing people to wear
face masks, frequently wash their hands with soaps, and, if necessary, use alcohol gel on the hands.
Therefore, there were no reasons for any incidence difference in COVID-19 cases from both communities,
except for the virucidal phthalocyanine gargle/rinse protocol used in the test community. Owing to these
points, the comparison presented herein is assumed to be licit.

The cumulative incidence difference of COVID-19 at the population level in the test community was
nearly signi�cant, showing promising �ndings. Prior to the beginning of the use of the APD mouthwash
the cumulative COVID-19 cases were visually similar; however, at the 38th week, the test community’s
curve seemed to de�ect differently with a small number of new cases, while still showing a slight
increase. However, despite the control community continuing to increase the COVID-19 cases, in the test
community, new cumulative cases per 1,000 inhabitants were lower than those in the control community.
In phase 2, the moment the population was exposure to the APD mouthwash, the relative risk decreased
to 0.46, suggesting a preventive effect in the test community. The p-value was borderline (p=0.076) to
signi�cant, su�cient to be considerable in an epidemiologic study in a very di�cult history moment. After
phase 2, both communities increased the number of new COVID-19 cases. After the intervention period,
the test community data returned to the new cumulative case curve similar to the control community,
reinforcing the potential effect of the APD mouthwash at the population level.

Saliva is a source of biological �uid in the spread of the disease COVID-19. The presence of SARS-CoV-2
in saliva causes viral proliferation and consequent RNA secretion in any cells involved in the production
of salivary components, such as salivary glands, respiratory tract cells, and the periodontal tissue.27–28

Although our research did not analyze the salivary components and substantivity, we observed a
difference in COVID-19 risk in the test community compared to the control community. This was
supported by the �nding that the virus has been consistently detected in saliva; thus, the oral cavity was a
source of SARS-CoV-2.29 Thus, rinsing/gargling with an APD solution could reduce the
chemical/mechanical action of the virus from the oral cavity and throat. In addition, a chemical antiviral
aerosol can be generated and inhaled to protect the upper airways when a gargle is done.

Strengths and limitations of this study must be considered in relation to the methodology used. The
study was undertaken in an adverse historic moment, and the �eld team did not have the conditions to
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register the use of the APD mouthwash. Thus, important variables, such as the personal/family’s
behavior related to COVID-19 could not be obtained to control for possible confounding factors. On the
opposite, all the assessments were conducted at the population level, without any interference from the
research group regarding each case and were publicly registered in both communities. It is noteworthy
that the results were observed in the Brazilian context in which the testing strategy was restricted. The
widespread use of masks, which could have also contributed to reducing the transmissibility of COVID-
19, was not assessed in this study. A difference in COVID-19 cumulative cases was observed in the
current study, suggesting an effect of the intervention and possible contribution to prevent the health
system from collapsing while preserving lives.

Conclusion
The use of the APD mouthwash protocol seems to reduce the COVID-19 incidence at the population level,
and further studies are needed to con�rm its protective effect in different contexts.
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Figure 1

Map of the Bauru regional health, test and control community. Adapted from Seade foundation (SEADE).

Figure 2

Flowchart of the reference population.
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Figure 3

Cumulative incidence per 1,000 inhabitants in the test and control communities every 3 epidemiological
weeks.


