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INTRODUCTION

After more than a year since its emergence in the city of Wuhan, 
China, severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) continues to kill thousands of people around the world. 
In recent months, many countries have faced a second—or even a 
third—wave of coronavirus disease 2019 (COVID-19) [1,2], which 
has been a major concern for authorities. SARS-CoV-2 shows a 
high capacity for transmission between individuals, through both 
direct (coughing, sneezing and inhaling saliva droplets) and indi-
rect (contact with contaminated surfaces) routes [3], and it does 
not trigger any symptoms in many cases (up to 79% of cases) [4]. 

OBJECTIVES: This study evaluated the effectiveness of hydrogen peroxide (H2O2) as mouthwash and nasal spray on symptom 
relief in coronavirus disease 2019 (COVID-19) patients.

METHODS: Patients positive for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), who were treated in a hos-
pital or at home, and patients’ family members (not positive for SARS-CoV-2), were randomized into 2 groups: experimental 
(1% H2O2 for gargling, 0.5% H2O2 for nasal wash), and control. Patients gargled the solution 3 times a day, and applied the nasal 
spray twice a day, for a 7-day period. Family members received the same treatment as the treated COVID-19 patient. The re-
searchers contacted patients every 2 days over an 8-day period. An average post-treatment interval of 8 days passed before test-
ing family members.

RESULTS: The most frequent symptoms on day 0 were cough, loss of taste, and hyposmia; there were no significant differences 
between groups, independent of the period. The symptom of dyspnea presented a significant difference between days 2 and 4 
(p< 0.05). Among family members, 86.0% had no antibodies, 2.3% had antibodies, and 11.6% had active infections (4 in the ex-
perimental group and 6 in the control group). The most frequent adverse effects in the H2O2 group were a burning throat and 
nose. 

CONCLUSIONS: H2O2 was not effective for the relief of COVID-19 symptoms and was associated with reports of transient 
adverse effects.
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The median incubation period of SARS-CoV-2 is estimated to be 
5 days (between 2 and 7 days), and 97.5% of patients who develop 
symptoms will do so within 11.5 days of infection [5,6]. The oro-
pharynx and nasopharynx are closely related to disease transmis-
sion and evolution [7,8]. Zou et al. [8] analyzed the viral load in 
samples obtained from the nose and throat of symptomatic and 
asymptomatic patients. Higher viral loads were detected soon af-
ter the onset of symptoms, and the loads were higher in the nose 
than in the throat. According to Herrera et al. [9], the oral viral 
load of SARS-CoV-2 was associated with the severity of COVID- 
19, implying that a reduction in the oral viral load could be asso-
ciated with a decrease in disease severity [10]. Similarly, a decrease 
in the oral viral load would decrease the amount of virus expelled 
and reduce the risk of transmission, which is high between indi-
viduals from the same family group [11]. 

Hydrogen peroxide (H2O2) at low concentrations has been used 
over the years for several purposes. It disrupts the lipid membranes 
of some viruses through the action of oxygen free radicals. Studies 
have reported that coronavirus 229E and other enveloped viruses 
can be inactivated at H2O2 concentrations of around 0.5% [12,13]. 
Even without scientific evidence in humans, many regulatory 
commissions around the world suggested using H2O2 before den-

tal care, based exclusively on previous findings of in vitro studies. 
Thus, the purpose of the present study was to evaluate the ef-

fectiveness of hydrogen peroxide in the form of mouthwash (1.0%) 
and nasal spray (0.5%) as an auxiliary treatment for COVID-19 
patients. The hypotheses were that the treatment would be effec-
tive at relieving symptoms related to the disease and reducing in-
fection in patients’ family members. This brief communication 
supplements the already published preliminary data [14] of the 
study by providing the final results. 

MATERIALS AND METHODS

Study design
This study was a randomized, double-blind, placebo-controlled 

clinical trial to assess the effectiveness of gargling and nasal wash 
with H2O2 to reduce COVID-19 symptoms in adults and trans-
mission between family members. 

The study was registered in the Brazilian Registry of Clinical 
Trials (registration No. RBR-6sx3sz) and followed the CONSORT 
(Consolidated Standards of Reporting Trials) criteria for clinical 
studies (http://www.consort-statement.org/). The CONSORT 
flow diagram is presented in Figure 1.

Figure 1. CONSORT (Consolidated Standards of Reporting Trials) 2010 flow diagram. H2O2, hydrogen peroxide; ICU, intensive care unit.
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Patients
Eligible patients (n= 208) were men and women with a reverse-

transcription polymerase chain reaction (RT-PCR) examination 
positive for SARS-CoV-2, who were residents or under treatment 
in a city in southern Brazil. Patients were treated in hospital beds 
or at home (in isolation). During the research period (July to No-
vember 2020), there were 9,822 confirmed cases of COVID-19 in 
the city of Passo Fundo, where the study was conducted.

The eligibility criteria were as follows: testing positive for SARS-
CoV-2 and receiving the diagnosis less than 3 days before the in-
tervention or waiting for the test result; being hospitalized outside 
the intensive care unit or in isolation at home; having the physical 
capacity to gargle and apply the nasal spray on one’s own; present-
ing moderate or mild COVID-19 symptoms; and agreeing to 
participate in the study. 

Patients waiting for their test results who were initially included 
in the study, but who tested negative for SARS-CoV-2, were ex-
cluded after diagnosis (19 in the experimental group and 42 in 
the control group). Patients’ family members who had never test-
ed positive for SARS-CoV-2 before the experiment were also in-
cluded in the study (n= 97); family members who had already 
tested positive were not included.

Details about the randomization, blinding procedure, research-
er team training, and preparation of the solutions can be obtained 
in the preliminary original article [14].

Interventions 
The 2 study groups were:

Experimental (n= 97): 1% H2O2 for gargling, and 0.5% H2O2 
for a nasal wash, in which patients gargled with a solution 
composed of 1% H2O2 and mint essence for 30 seconds,  
3 times a day, for a 7-day period. One dose of the nasal spray 
was applied to each nostril, twice a day, for a 7-day period. 
The nasal solution was composed of 0.5% H2O2 and mint 
essence. 

Control (n= 96) (placebo): The control group gargled and 
applied the nasal spray in the same manner described for 
the experimental group. The placebo solution was com-
posed of distilled water and mint essence.

Patients’ family members received the same treatment as their 
treated family member. Each participant had his or her own kit. 
Each family member included in the research signed a voluntary 
informed consent term, as did the index patient.

Data collection 
On day 0 (first contact), the patient was invited to participate in 

the study, and a kit composed of the mouthwash and nasal spray 
was provided, according to randomization. On the same day, in-
dividual variables were obtained from a questionnaire developed 
by the researchers. Socioeconomic and socio-demographic char-
acteristics, comorbidities and the patient’s symptoms at baseline 
were recorded. Hospitalized patients were monitored in the hos-
pital every 2 days, over an 8-day period, by 2 trained researchers 

(a total of 4 visits). If the patient was discharged before the end of 
the survey, follow-up was performed by phone. The patients treat-
ed at home were contacted by the same researchers every 2-day, 
over an 8-day period; this contact was made by phone. The symp-
toms of fever, cough, hyposmia, loss of taste, dyspnea, and sore 
throat were evaluated. 

Outcomes
Patients

During follow-up, patients were asked about their symptoms 
with the question: “Do you have any of these symptoms? Fever, 
cough, hyposmia, loss of taste, dyspnea, sore throat?” If they did, 
they were asked about the severity of the symptom (1, mild; 2, 
moderate; or 3, severe). The possible adverse effects of the solu-
tion were also recorded with the question: “Did you have any of 
these symptoms after using the solution? A burning sensation in 
your mouth, a burning sensation in your throat, food tasting un-
pleasant after use, the feeling of having a thick tongue, a burning 
sensation in your nose?” If they did, they were asked about the se-
verity of the symptom (1, mild; 2, moderate; or 3, severe). Clinical 
relief of symptoms was defined as a reduction in the previously 
reported value (1, 2, or 3) between days 0-2, 2-4, or 4-6. 

The patient’s self-reported information was recorded on the 
same form as other clinical data. All data were converted to an 
electronic database.

Family members
The primary outcome assessed in patients’ family members was 

“infected” or “not infected.” After 7 days of using the solutions, an 
average interval of 8 days passed [15] before family members 
were tested. A blood sample test was used (COVID-19 IgG/IgM 
test, DFL & Humasis Co., Anyang, Korea). Four trained research-
ers applied the tests, in accordance with the manufacturer’s in-
structions. They did not know which group the individual be-
longed to. 

Sample calculation
The primary outcome of this study was the absolute risk of symp-

tom reduction 8 days after a COVID-19 diagnosis. For the sample 
calculation, the absolute risks were obtained through a pilot study 
with 14 patients, where 73% of the individuals in the intervention 
group and 33% in the placebo group showed a reduction in COV-
ID-19 symptoms after 8 days. To be able to detect this 40% differ-
ence between the placebo and the reference group, a total of 30 
patients per group was required to achieve 80% power with a 5% 
bilateral significance.

Statistical analysis
Stata version 14 (StataCorp., College Station, TX, USA) was 

used for data analysis. A descriptive analysis was initially per-
formed to determine the relative and absolute frequency of pa-
tient characteristics. The rate of individuals who showed relief of 
symptoms during days 0-2, 2-4, and 4-6 were compared using the 
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Fisher exact test (α= 0.05). The results of the tests on family mem-
bers were tabulated, and the relative frequency was calculated. 
The adverse effects of the solutions were compared using the 
Fisher exact test (α= 0.05). Efficacy analysis was performed on an 
intention-to-treat basis, including all the patients who had under-
gone randomization. Hazard ratios (HRs) with 95% confidence 
intervals (CIs) were calculated using a Cox proportional-hazards 
model.

Ethics statement 
Ethical approval was obtained from the National Research Eth-

ics Commission (CONEP, #4.071.153) and from Hospital das 
Clinicas, the hospital involved in the research, in the city of Passo 
Fundo, Brazil. All patients (or their legal guardians) approved and 
signed the informed consent form.

RESULTS

Of the 208 patients assessed for eligibility, 15 declined to partic-
ipate in the research and 193 patients were randomized, with 97 
allocated to the experimental group and 96 to the control group. 
In the experimental group, 1 patient was lost to follow-up and 19 
patients were excluded due to having negative RT-PCR results; in 
the control group, 3 patients were lost to follow-up and 42 patients 
were excluded because they had negative RT-PCR results (Figure 1). 
In this study, 106 patients were evaluated after accounting for pa-
tients who were lost to follow-up or excluded; of these, 35 were 
hospitalized and 71 were in treatment at home. The characteris-
tics of the participants are shown in Table 1.

The most frequent symptoms on day 0 were cough (52.4% in 
the experimental group, 62.8% in the control group), loss of taste 
(44.4% in the experimental group, 48.8% in the control group), 
and hyposmia (41.3% in the experimental group, 46.5% in the 
control group) (Table 2). All symptoms showed some relief dur-
ing the 8 days of follow-up. 

Table 2 illustrates symptom relief throughout the treatments 
and presents a statistical comparison of the groups. The symp-

Table 1. Demographic characteristics of patients at baseline

Characteristics Total Experimental Placebo p-value

Total 106 (100) 63 (59.4) 43 (40.6)
Sex 0.20
   Female 64 (60.4) 34 (54.7) 29 (45.3)
   Male 42 (39.6) 38 (66.7) 14 (33.3)
Age (yr) 0.40
   ≤35 28 (26.4) 17 (60.7) 11(39.3)
   36-59 60 (56.6) 33 (55.0) 27 (45.0)
   ≥60 18 (17.0) 13 (72.2) 5 (27.8)
Skin color 0.10
   White 90 (84.9) 56 (62.2) 34 (37.8)
   Non-White 16 (15.1) 7 (43.7) 9 (56.3)
Education level 0.70
   Completed high school 76 (71.7) 46 (60.5) 30 (39.5)
   University education 

(complete/incomplete)
30 (28.3) 17 (56.7) 13 (43.3)

Family income (Brazilian real) 0.20
   ≤3,162.00 54 (50.9) 29 (53.7) 25 (46.3)
   >3,162.00 52 (49.1) 34 (65.4) 18 (34.6)
No. of people in the same residence 0.50
   None 11 (10.4) 6 (54.5) 5 (45.5)
   1 33 (31.1) 18 (54.5) 15 (45.5)
   2 29 (27.4) 21 (74.4) 8 (27.6)
   3 14 (13.2) 7 (50.0) 7 (50.0)
   ≥4 19 (17.9) 11 (57.9) 8 (42.1)
People who tested positive in the same residence 0.01
   None 60 (56.6) 30 (50.0) 30 (50.0)
   1 24 (22.6) 15 (62.5) 9 (37.5)
   ≥2 17 (16.0) 15 (88.2) 2 (11.8)
Comorbidities
   Cardiac 4 (3.8) 3 (75.0) 1 (25.0) 0.50
   Respiratory 6 (5.7) 1 (16.7) 5 (83.3) 0.02
   Diabetes 12 (11.3) 6 (50.0) 6 (50.0) 0.40
   Hypertension 24 (22.6) 13 (54.2) 11 (45.8) 0.50

Values are presented as number (%).

Table 2. Symptomatic individuals on day 0 who reported relief of symptoms for cough, loss of taste, hyposmia, dyspnea, sore throat, and 
fever over the first 6 days

Symptom
Total with symptom 

on day 0
Total patients with relief of 

symptoms on days 0-2
Total patients with relief of 

symptoms on days 2-4
Total patients with relief of 

symptoms on days 4-6

H2O2 Control H2O2 Control p-value H2O2 Control p-value H2O2 Control p-value 

Cough 33 (52.4) 27 (62.8) 12/33 (36.4) 12/27 (44.4) 0.4 18/33 (54.5) 11/27 (40.7) 0.5 9/33 (27.3) 6/27 (22.2) 0.8
Loss of taste 28 (44.4) 21 (48.8) 10/28 (35.7) 6/21 (28.6) 0.7 13/28 (46.4) 13/21 (61.9) 0.1 10/28 (35.7) 3/21 (14.3) 0.1
Hyposmia 26 (41.3) 20 (46.5) 6/26 (23.1) 7/20 (35.0) 0.3 15/26 (57.7) 9/20 (45.0) 0.7 9/26 (34.6) 4/20 (20.0) 0.2
Dyspnea 16 (25.4) 16 (37.2) 8/16 (50.0) 4/16 (25.0) 0.1 7/16 (43.7) 12/16 (75.0) <0.05 5/16 (31.3) 2/16 (12.5) 0.8
Sore throat 13 (20.6) 10 (23.3) 10/13 (76.9) 5/10 (50.0) 0.2 4/13 (30.8) 6/10 (60.0) 0.4 2/13 (15.4) 3/10 (30.0) 0.8
Fever   7 (11.1)   4 (9.3) 4/7 (57.1) 3/4 (75.0) 0.5 2/7 (28.6) 1/4 (25.0) 0.3 2/7 (28.6) - -

Values are presented as number (%).
H2O2, hydrogen peroxide.
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toms of cough, loss of taste, hyposmia, sore throat and fever did 
not show statistically significant differences between both groups, 
independent of the evaluated period. Dyspnea presented statisti-
cal significance between days 2 and 4 (p< 0.05), as 92.3% of the 
patients in the control group had relief, whereas symptom relief 
for dyspnea was reported by 58.3% of the experimental group. 
Patients treated with H2O2 did not present a significantly different 
time to clinical relief compared to the control group in the inten-
tion-to-treat population (HR for clinical relief, 0.99; 95% CI, 0.60 
to 1.63).

Forty-one patients (38.7%), including 10 hospitalized patients 
and 31 patients receiving treatment at home, had at least 1 person 
living in the same house who was infected before the study began. 
There were 170 family members living in the same residence as 
the patients included in the study, 73 of whom had already tested 
positive and were not included in the study. Thus, 97 family 
members were included: 61 in the experimental group and 36 in 
the control group. Of these, 9 tested positive before completing 
the study (3.0± 1.2 days; 1 in the control group and 8 in the ex-
perimental group). Eighty-six family members were tested, on av-
erage 7.44 ± 2.44 days after the end of the treatment. Of these 
family members, 74 (86.0%) tested negative, 2 (2.3%) were im-
munoglobulin G (IgG)-reactive, 2 (2.3%) were immunoglobulin. 
M (IgM)-reactive, and 8 (9.3%) were IgG-reactive and IgM-reac-
tive (Table 3). 

The symptoms most frequently reported by the participants who 
used the H2O2 solution were burning throat (22.2%) and burning 
nose (31.7%) on day 2 (Table 4). Both symptoms showed a statis-
tically significant difference between the groups for the 3 days that 
were evaluated.

DISCUSSION 

Initially, 193 patients were randomized in the present study. 
Subsequently, 4 were lost to follow-up, 4 progressed to the inten-
sive care unit, 61 tested negative for COVID-19, and 18 were ex-
cluded from the statistical analysis because they were asympto-
matic on day 0. The final study sample consisted of 106 sympto-
matic adults, hospitalized or in treatment at home for COVID-19. 
The randomization in the present study was stratified, consider-
ing the characteristics “hospitalized” and “in treatment at home.” 
Most patients were between 36 years and 59 years old (56.6%), 
and hypertension (22.6%) and diabetes (11.3%) were the most 
frequent comorbidities. The results were similar to other studies 
in the area, where the average age of infected patients was 49 years 
old [16], and the most prevalent comorbidities were the same. 
These comorbidities are also associated with disease severity and 
prognosis [17,18]. 

In the present study, the mean time between the onset of symp-
toms and the beginning of the use of the solutions (9.2± 3.4 days) 
is a likely explanation of the lower frequency of fever than report-
ed elsewhere in the literature. It is known and determined by the 
World Health Organization that RT-PCR testing must be performed 
3-7 days after the first symptoms [19]. However, the local public 
health system was taking 7-15 days from the first symptoms to re-
turn the results, at which point many patients had no symptoms 
(and were excluded) or no longer had fever. In the present study, 
all symptoms showed some relief during the 8-day follow-up in 
both groups.

The data obtained in the present study demonstrated that the 
use of H2O2 as mouthwash and nasal spray was not effective on 
symptom relief in patients with COVID-19, rejecting the first study 
hypothesis. This hypothesis was formulated considering that H2O2 
can damage or destroy the virus lipid layer, which could reduce 
the viral load of infected individuals and affect the symptoms of 
the disease [10,20]. The symptoms of cough, loss of taste, hypos-
mia, sore throat, and fever showed no significant differences be-
tween the H2O2 and placebo groups in any of the periods evaluat-
ed. Only dyspnea resulted in significance between the second and 
fourth days, in favor of the control group (p< 0.05). However, this 
difference cannot be attributed to the solutions, because between 

Table 3. Results of tests on family members  

Variables Total (n=86) H2O2 (n=51) Control (n=35)

Negative 74 (86.0) 45 (88.2) 29 (82.9)
IgG 2 (2.3) 2 (3.9) 0 (0.0)
IgM 2 (2.3) 1 (2.0) 1 (2.9)
IgG and IgM 8 (9.3) 3 (5.9) 5 (14.3)

Values are presented as number (%).
IgG, immunoglobulin G; IgM, immunoglobulin M.

Table 4. Frequency of adverse effects on each day

Adverse effects
Day 2 Day 4 Day 6

H2O2 Control p-value H2O2 Control p-value H2O2 Control p-value

Burning mouth 5 (7.9) - 0.06 4 (6.6) 1 (2.3) 0.30 4 (6.7) - 0.08
Burning throat 14 (22.2) 2 (4.8) 0.01 11 (18.0) 2 (4.8) 0.04 12 (20.0) - <0.05
Unpleasant taste of food after use 3 (4.8) 1 (2.3) 0.50 4 (6.6) 1 (2.3) 0.30 3 (5.0) 1 (2.3) 0.50
Feeling of thick tongue - - 3 (4.9) - 0.10 1 (1.7) - 0.40
Perceptible change in mucosa - - - - - -
Burning nose 20 (31.7) 2 (4.8) <0.01 21 (34.4) 2 (4.8) <0.01 20 (33.3) 1 (2.3) <0.01

Values are presented as number (%).
H2O2, hydrogen peroxide.
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day 0 and day 2, a contrary effect was observed: 50.0% of patients 
from the H2O2 group and 25.0% of patients from the control group 
experienced relief. A recent study [21] testing the association be-
tween 1% H2O2 mouthwash and the viral load of patients with COV-
ID-19 found no efficacy of the H2O2 solution in reducing the viral 
load. However, the results of this mentioned study could be con-
sidered inconclusive, due to the very small sample size (12 SARS-
CoV-2-positive patients). The preliminary results of the present 
study already demonstrated no significant difference between the 
placebo and experimental groups for hospitalized patients. How-
ever, 75% of the experimental group patients presented a decrease 
in the symptom of difficulty breathing between days 0-2 [14].

Human-to-human transmission of SARS-CoV-2 occurs mainly 
between family members, including asymptomatic patients [5], 
and especially when a large number of people are living in the 
same residence. Data on SARS-CoV-2 transmission to family 
contacts is still limited. Patients’ family members who had never 
tested positive for SARS-CoV-2 before the experiment also used 
the solutions, and this study evaluated whether they became in-
fected. There were 170 family members living in the same house-
holds as the included COVID-19 patients, 73 of whom had al-
ready been infected with SARS-CoV-2 and were excluded, leaving 
97 family members who were included, 9 of whom had a positive 
diagnosis before finishing the 7-day use of the solutions and were 
also excluded. Eighty-six family members were tested after the 
end of the study using the rapid blood sample test. This test de-
tects IgG and IgM, with a mean clinical sensitivity above 90% for 
a positive reaction after more than 4 days. The transmission be-
tween the index patients and the family members tested was low-
er in both groups than has been reported in the literature [22,23]. 
Due to the small number of positive family members, the second 
hypothesis regarding the infection of patients’ family members 
remains inconclusive. It is important to mention here the present 
randomized clinical trial was developed before the first reports of 
the Brazilian SARS-CoV-2 variant P.1 [24].

H2O2 has been used in dentistry for more than 70 years. H2O2 
at 3% or less has been used daily for up to 6 years and has shown 
occasional transient irritating effects only in a small number of 
individuals with pre-existing ulceration, or when high levels of 
salt solutions have been simultaneously administered [25]. Even 
though the present study only prescribed the solutions for 7 days 
(gargling 3 times a day, nasal spray twice a day), some adverse ef-
fects were observed. The most frequent reports in the experimen-
tal group were burning throat and burning nose, resulting in sta-
tistically significant differences on all days of follow-up. Given the 
adverse effects, even though they were transient, and the lack of 
effectiveness, we advise against the use of H2O2 as a mouthwash 
and nasal spray to relieve COVID-19 symptoms and transmis-
sion, even at different concentrations or for different periods. The 
present study has some limitations. Positive patients showed some 
resistance to participating in the study, especially those who were 
hospitalized. In addition, the time between the first symptoms 
and informing the individual of their positive result meant that 

many patients no longer had symptoms when they were contact-
ed to start the treatment. Seeking to circumvent this issue, the re-
searchers included some patients even before their RT-PCR test 
results were known. However, approximately 80% of them tested 
negative and were eliminated from the study, which explains the 
difference in the sample size of the groups.

In conclusion, H2O2 was not effective for the relief of symptoms 
of patients with COVID-19. Moreover, it was associated with tran-
sient adverse effects such as burning sensations in the nose and 
throat.

CONFLICT OF INTEREST

The authors have no conflicts of interest to declare for this study.

FUNDING

Coordination for the Improvement of Higher Education Per-
sonnel (CAPES).

ACKNOWLEDGEMENTS

The authors are grateful to the Clinics Hospital from Passo 
Fundo, the City Hall of Passo Fundo, and the Coordination for 
the Improvement of Higher Education Personnel (CAPES) for 
supporting this research. The authors would like to express their 
gratitude to Dr. Jeferson Steffanello Piccin and Dr. Charise 
Dallazem Bertol for their help with the solutions.

AUTHOR CONTRIBUTIONS

Conceptualization: PHC, MBDD. Data curation: KC. Formal 
analysis: KC. Funding acquisition: MBDD. Methodology: HC, 
THJP, RBS, UL, VPA, VWG. Project administration: PHC, MBDD, 
HC. Writing – original draft: MBDD, PHC, HC. Writing – review 
& editing: KC, RBS, UL, VPA, VWG, THJP.

ORCID

Marielle Bazzo Di Domênico: https://orcid.org/0000-0002-2166-
3052; Kauê Collares: https://orcid.org/0000-0002-7276-1074; Renan 
Brandenburg dos Santos: https://orcid.org/0000-0002-8188-480X; 
Ulysses Lenz: https://orcid.org/0000-0001-7382-632X; Vinícius  
Picoli Antunes: https://orcid.org/0000-0003-3059-5095; Vinicius 
Webber Godinho: https://orcid.org/0000-0002-9897-0333; Henrique 
Cesca: https://orcid.org/0000-0003-2751-0329; Thales Henrique 
Jincziwski Ponciano: https://orcid.org/0000-0002-3699-4225; Pedro 
Henrique Corazza: https://orcid.org/0000-0001-9480-1607

REFERENCES 

1. Candel FJ, San-Román J, Barreiro P, Canora J, Zapatero A, Car-
retero M, et al. Integral management of COVID-19 in Madrid: 

https://orcid.org/0000-0002-2166-3052
https://orcid.org/0000-0002-2166-3052
https://orcid.org/0000-0002-7276-1074
https://orcid.org/0000-0002-8188-480X
https://orcid.org/0000-0001-7382-632X
https://orcid.org/0000-0003-3059-5095
https://orcid.org/0000-0002-9897-0333
https://orcid.org/0000-0003-2751-0329
https://orcid.org/0000-0002-3699-4225
https://orcid.org/0000-0001-9480-1607


Di Domênico MB et al. : Hydrogen peroxide for COVID-19

www.e-epih.org    |  7

turning things around during the second wave. Lancet Reg Health 
Eur 2021;2:100039.

2. Asghar M, Din M. The expected second wave of COVID-19. Int 
J Clin Virol 2020;4:109-110. 

3. Lu CW, Liu XF, Jia ZF. 2019-nCoV transmission through the oc-
ular surface must not be ignored. Lancet 2020;395:e39. 

4. Li R, Pei S, Chen B, Song Y, Zhang T, Yang W, et al. Substantial 
undocumented infection facilitates the rapid dissemination of 
novel coronavirus (SARS-CoV-2). Science 2020;368:489-493.

5. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al. Clinical 
characteristics of coronavirus disease 2019 in China. N Engl J 
Med 2020;382:1708-1720.

6. Lauer SA, Grantz KH, Bi Q, Jones FK, Zheng Q, Meredith HR, et 
al. The incubation period of coronavirus disease 2019 (COVID-19) 
from publicly reported confirmed cases: estimation and applica-
tion. Ann Intern Med 2020;172:577-582.

7. Peng X, Xu X, Li Y, Cheng L, Zhou X, Ren B. Transmission routes 
of 2019-nCoV and controls in dental practice. Int J Oral Sci 2020; 
12:9.

8. Zou L, Ruan F, Huang M, Liang L, Huang H, Hong Z, et al. SARS- 
CoV-2 viral load in upper respiratory specimens of infected pa-
tients. N Engl J Med 2020;382:1177-1179.

9. Herrera D, Serrano J, Roldán S, Sanz M. Is the oral cavity relevant 
in SARS-CoV-2 pandemic? Clin Oral Investig 2020;24:2925-2930.

10. Caruso AA, Del Prete A, Lazzarino AI. Hydrogen peroxide and 
viral infections: a literature review with research hypothesis defi-
nition in relation to the current covid-19 pandemic. Med Hypoth-
eses 2020;144:109910.

11. Wang Z, Ma W, Zheng X, Wu G, Zhang R. Household transmis-
sion of SARS-CoV-2. J Infect 2020;81:179-182.

12. Kampf G, Todt D, Pfaender S, Steinmann E. Persistence of coro-
naviruses on inanimate surfaces and their inactivation with bioc-
idal agents. J Hosp Infect 2020;104:246-251.

13. Omidbakhsh N, Sattar SA. Broad-spectrum microbicidal activity, 
toxicologic assessment, and materials compatibility of a new gen-
eration of accelerated hydrogen peroxide-based environmental 
surface disinfectant. Am J Infect Control 2006;34:251-257.

14. Di Domênico MB, Cesca H, Ponciano TH, Dos Santos RB, Lenz 
U, Antunes VP, et al. Effectiveness of hydrogen peroxide as auxil-
iary treatment for hospitalized COVID-19 patients in Brazil: pre-
liminary results of a randomized double-blind clinical trial. Epi-

demiol Health 2021;43:e2021032.
15. Zhang J, Zhang X, Liu J, Ban Y, Li N, Wu Y, et al. Serological de-

tection of 2019-nCoV respond to the epidemic: a useful comple-
ment to nucleic acid testing. Int Immunopharmacol 2020;88: 
106861.

16. Grant MC, Geoghegan L, Arbyn M, Mohammed Z, McGuinness 
L, Clarke EL, et al. The prevalence of symptoms in 24,410 adults 
infected by the novel coronavirus (SARS-CoV-2; COVID-19): a 
systematic review and meta-analysis of 148 studies from 9 coun-
tries. PLoS One 2020;15:e0234765.

17. Hu Y, Sun J, Dai Z, Deng H, Li X, Huang Q, et al. Prevalence and 
severity of corona virus disease 2019 (COVID-19): a systematic 
review and meta-analysis. J Clin Virol 2020;127:104371.

18. Yang J, Zheng Y, Gou X, Pu K, Chen Z, Guo Q, et al. Prevalence 
of comorbidities and its effects in patients infected with SARS-
CoV-2: a systematic review and meta-analysis. Int J Infect Dis 
2020;94:91-95.

19. World Health Organization. Coronavirus; 2020 [cited 2021 Jun 1]. 
Available from: https://www.who.int/health-topics/coronavirus# 
tab= tab_1.

20. O’Donnell VB, Thomas D, Stanton R, Maillard JY, Murphy RC, 
Jones SA, et al. Potential role of oral rinses targeting the viral lipid 
envelope in SARS-CoV-2 Infection. Function (Oxf) 2020;1: 
zqaa002.

21. Gottsauner MJ, Michaelides I, Schmidt B, Scholz KJ, Buchalla W, 
Widbiller M, et al. A prospective clinical pilot study on the effects 
of a hydrogen peroxide mouthrinse on the intraoral viral load of 
SARS-CoV-2. Clin Oral Investig 2020;24:3707-3713.

22. Lewis NM, Chu VT, Ye D, Conners EE, Gharpure R, Laws RL, et 
al. Household transmission of SARS-CoV-2 in the United States. 
Clin Infect Dis 2020:ciaa1166.

23. Rosenberg ES, Dufort EM, Blog DS, Hall EW, Hoefer D, Backen-
son BP, et al. COVID-19 testing, epidemic features, hospital out-
comes, and household prevalence, New York State-March 2020. 
Clin Infect Dis 2020;71:1953-1959.

24. Maggi F, Novazzi F, Genoni A, Baj A, Spezia PG, Focosi D, et al. 
Imported SARS-CoV-2 variant P.1 in traveler returning from Bra-
zil to Italy. Emerg Infect Dis 2021;27:1249-1251.

25. Marshall MV, Cancro LP, Fischman SL. Hydrogen peroxide: a re-
view of its use in dentistry. J Periodontol 1995;66:786-796. 

https://www.who.int/health-topics/coronavirus#tab=tab_1
https://www.who.int/health-topics/coronavirus#tab=tab_1

