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Introduction
Coronavirus disease 19 (COVID-19) pandemic is a public health 

emergency of international concern [1] that is associated with Severe 
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) infection. 
SARS-CoV-2 initially colonizes the upper respiratory tract of infected 
individuals [2]. The transmission of virus to humans mainly occurs 
through a direct transmission of large or aerosolized respiratory 
droplets [3,4]. Human saliva have a plays crucial role in COVID-19 and 
the salivary gland is a significant reservoir of the virus [5]. The principal 
measures for the control of transmission are social distancing and the 
use of facemasks [6] but the antiviral efficacy of oral rinsing solutions 
against SARS-CoV-2 has been suggested as a convenient and efficient 
measure to decrease viral transmission. Povidone-iodine (PVP-I) has 
a potent anti-viral activity in vitro [7,8]. Although it’s in vivo efficacy 
is unknown, it has been previously shown to be active against severe 
acute respiratory syndrome and Middle East respiratory syndrome 
coronaviruses (SARS-CoV and MERSCoV) [9,10]. It has also been 
recently demonstrated its in vitro virucidal activity against SARS-
CoV-2 [11-13]. Those data motivated us to ascertain it’s in vivo efficacy 
by analyzing the usefulness of mouth rinses and gargling with PVP-I 
as a mean to decrease the oropharyngeal viral load of SARS-CoV-2 in 
patients with COVID-19.

Material and methods
This was a “non-interventional trial” approved by the Spanish 

Agency for Medicines and Health Products (Spanish Health Ministry). 
We included 62 patients (mean age 43±17 yrs.; range: 19-86 yrs.; 55% 
male) with a recent diagnosis of SARS-CoV-2 in nasopharyngeal 
swabs, confirmed by RT-PCR (VIASURE SARS-CoV-2 Real Time PCR 
Detection Kit, Certest, Zaragoza, Spain).They were volunteers recruited 
among patients in the Emergency room, medical ward or outpatient 
clinic between March and June 2020, within 24 hours of a first positive 
PCR (i.e., CT<35 for either N or R genes). The exclusion criteria were 
a history of allergy to PVP-I, all forms of thyroid disease, radioactive 
iodine treatment, lithium therapy, known pregnancy or age < 18 yrs. 

Thirty-one patients received mouth rinses/gargling with PVP-I 
(oral solution 100 mg/ml, minimal duration 30 seconds) every 8 hours 
for two consecutive days and 31 patients received nothing (control 
group). Other therapeutic measures were prescribed according to 
clinical indication. After first PCR, nasopharyngeal swabs and PCR 
were repeated after 3 (2-4), 11 (9-13) and 17 (14-19) days. 

Quantitative reverse transcription PCR (qRT-PCR) was performed 
using EDX SARS-CoV-2 Standard (Exact Diagnostics, Bio-Rad), an 
approved commercial kit with synthetic RNA transcripts containing 
five gene targets (E, N, ORF1a, RdRP and S Genes) of SARS-CoV-2 
that are each quantitated at 200,000 cp/ml. Viral load was calculated 
by plotting Ct values onto the standard curve constructed based on the 
standard product. The viral load was expressed as Log10 of the average 
viral load in both genes (N and R) and as the average of the Ct value for 
gene N and R. Cycle threshold (Ct) values were inversely proportional 
to viral loads. Serologic studies (IgG) were performed using an 
automated chemiluminescent immunoassay (Virclia, Monotest, Vircell, 
S.L., Granada, Spain). The laboratory procedure and interpretation 
were done blindly of the study group. 

The study protocol was approved by the Institutional Review Board 
and all patients gave informed consent.  

The results were expressed as mean and standard deviation (SD) 
for quantitative variables and percentage for qualitative variables.  We 
used the Kolmogorov-Smirnov test to check for normal distribution. 
Quantitative variables were analyzed by Student t- test if the variables 
had a normal distribution, or the nonparametric Mann–Whitney U test 
were used to compare between-group differences. We used Chi-2 test to 
compare qualitative variables. All analyses were performed using SPSS 
23.0 software (Chicago, IL, USA). A two-sided p < 0.05 was considered 
statistically significant.

Results
The baseline characteristics of both groups are shown in table 1. 

There were no differences in age and sex distribution, proportion of 
symptomatic patients, or the type and duration of symptoms. 

Also, the mean time elapsed between tests was similar in both 
groups (between the first and second PCR, 3±1 days in the PVP-I group, 
3±1 days in controls; between the first and the third PCR 11±2 vs. 11±3 
days; between the first and the fourth PCR, 17±3 vs. 18±3 days; p=0.62). 
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The percentage of patients with a negative result in the second PCR 
was 26% in the PVP-I group and 32% in controls (p=0.39); in the third 
PCR, 58% and 50%, respectively (p=0.47); and in the fourth PCR, 80% 
in both groups (p=0.62) (Figure 1). 

The quantitative estimation of the viral load in the first PCR was 
also similar in both groups (6.1±2.0 log copies/ml in PVP-I and 6.5±2.3 
log copies/ml in controls; p=0.51). After the intervention, the viral load 
remained similar:  4.0±2.7 vs. 3.9± 3.1 (p=0.84), 1.4±1.8 vs. 1.9±2.3 
(p=0.37), and 1.7±2.2 vs.1.2±1.5 copies/ml (p=0.55) at the second, 
third and fourth PCRs, in the PVP-I and control groups, respectively 
(Figure 1). Likewise, the Ct values of N and R genes were similar in both 
groups, both at diagnosis and in the analyses, following the intervention 
(Table 1). PVP-I rinses did not appear to modify the immune response 
against the virus. In fact, 87% of patients in the PVP-I group and 95% 
of controls developed   immunoglobulin G (Ig G) in response to SARS-
CoV-2 infection, analyzed at an average time of 74±31 and 81± 48 days 
in the PVP-I and control groups, respectively.

Discussion
Recent scientific evidence suggests a relevant role of the oral cavity 

in the transmission and pathogenicity of SARS-CoV-2. Thus, it has been 
speculated that oral antiseptics could lower the number of infectious 
aerosolized particles and, consequently, the risk of transmission [14]. 
PVP-I has a potent antiviral activity, related to the concentration of 
free iodine, partly due to the disruption of surface proteins essential for 
the spread of enveloped viruses [15,16]. Recent studies found a clear 
antiviral action of PVP-I in vitro [17]. A study with four commercial 
PVP-I-based products (antiseptic solution PVP-I 10%, skin cleanser 
PVP-I 7.5%, gargle and mouth wash PVP-I 1% and throat spray 
PVP-I 0.45%) showed 99.99% antiviral activity against SARS-CoV-2 
corresponding to ≥4 log10 reduction of virus within 30 seconds of 
contact [10]. Another study with different commercially available oral 
rinses showed that PVP-I significantly reduced viral infectivity in vitro 
up to 3 orders of magnitude to background levels in viral load [11]. 

Those encouraging results in vitro led several investigators to 
suggest a possible role PVP-I in patients with COVID-19. However, 
in a randomized clinical trial in 24 out-patients with COVID-19, the 
use of PVP-I mouthwash, gargle, and nasal spray had no influence on 
changes of viral RNA quantification in nasopharyngeal swabs [18]. 
Our controlled study explores in vivo the utility of mouth rinses and 
gargling with PVP-I in the reduction of oropharyngeal viral load of 
SARS-CoV-2. Within this aim, a PVP-I group and a control group, 
showing similar baseline viral loads, were assayed. However, after 
intervention the viral load evolved similarly in both groups. In other 
words, in comparison with the control group, mouth rinses/gargling 
did not reduce the viral load of SARS-CoV-2 in nasopharyngeal swabs 
or accelerated the negativization of PCR.

This study has some limitations. First, it was not randomized nor 
blinded. However, both groups were well balanced at baseline, and 
investigators performing viral analyses were unaware of the patient’s 
group. Second, since we did not perform viral cultures, we cannot 
exclude the possibility of some between-group differences in the load 
of viable viruses. Nevertheless, given the remarkable similarity in the 
PCR-assessed viral abundance, both at the short-term and the long-
term, we consider that a remarkable difference in viable virus is also 
unlikely.

Given the limited activity against SARS-COV2 of currently available 
systemic drugs [19], there is considerable interest in local therapies 
and other measures aimed to decrease the infectivity of patients with 
COVID-19. In that sense, topical antiviral agents, such as PVP-I, with 
potent virucidal activity in vitro, are attractive candidates. However, our 
results do not support the clinical usefulness of PVP-I mouth washes in 
patients with COVID-19.
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Figure 1. Percentage of patients with negative RT-PCR

Povidone-iodine
N=31

Controls
N=31 p-value

Sex Male n (%) 17 (55%) 17 (55%) 0.25
Age yrs. 40.8 (16.4) 45.8 (18.0) 0.25
Out-patients % 27 (87%) 26 (84%) 0.50
Patients with symptoms n (%) 22 (72%) 21 (69%) 0.53
Type of Symptom:
-  Fever
-  Myalgia
-  Anosmia and/or disgeusia
-  Cough
-  Dyspnea
-  Diarrhea

27 (89%)
18 (60%)
16 (53%)
12 (38%)
8 (27%)
4 (12%)

26 (86%)
17 (56%)
19 (61%)
13 (43%)
9 (29%)
2 (7%)

0.26
0.40
0.50
0.80
0.50
0.45

Duration of symptoms, days 4 (2) 3 (1) 0.11
Ct value N gene 
- First PCR
- Second PCR
- Third PCR
-  Fourth PCR

27.7 (6.3)
32.7 (7.0)
39.7 (3.7)
40.3 (3.8)

26.7 (7.2)
32.9 (7.9)
38.1 (4.9)
40.7 (2.5)

0.58
0.94
0.16
0.67

Ct value R gene 
- First PCR
- Second PCR
- Third PCR
- Fourth PCR
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40.5 (3.9)

26.2 (8.5)
32.8 (8.9)
38.5 (5.3)
41.7 (0.9)

0.71
0.79
0.37
0.12

Table 1. The baseline characteristics of both groups. Mean (SD) or n (percentage). Ct=cycle 
threshold, RT-PCR=real time reverse transcription polymerase chain reaction
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