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ABSTRACT
Background: The current Coronavirus pandemic has infected more than 15 million people 
worldwide and has been responsible for more than 630,000 deaths worldwide, a significant 
number of which has been healthcare professionals. Povidone-iodine (PVP-I) has been known 
as microbicidal agent since the past few decades and it has also demonstrated better anti-viral 
activity than other antiseptics in a few in vitro studies against other coronaviruses (SARS-
CoV and MERSCoV). Povidone iodine has also been found to be a safe and effective solution 
to be used as a gargle or intranasally. Aim and Objectives: Through our study, we would 
like to propose the application of PVP-I in appropriate and safe concentration through nasal 
application and oropharyngeal wash to limit the spread of the virus from infected patients to 
healthcare workers and thus reduce the transmission of COVID-19. Methods: This application 
is to be done according to the proposed protocol, which has been devised keeping in mind 
the feasibility, safety and efficacy of PVP-I application. This should be used regularly by 
patients with a suspected or confirmed COVID-19 infection to not only prevent the spread, 
but also by healthcare workers prior to treating such patients, or performing perioral or nasal 
procedures during the pandemic, regardless of the status of the patient. Patients undergoing 
such procedures should also be treated with PVP-I. The total iodine exposure according to the 
proposed protocol has been found to be within previously recorded safe limits. Conclusion: 
We hypothesize that usage of PVP-I as a personal protective equipment at the portal of entry 
would help decrease the rates of transmission of the SARS-CoV-2 infection.
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BACKGROUND
The COVID-19 pandemic, caused by the novel 
coronavirus SARS-CoV-2, an enveloped non-
segmented positive-sense RNA viruses, belonging to 
the family Coronaviridae and the order Nidovirales, 
has infected more than 15 million people worldwide 
and has been responsible for more than 630,000 
deaths.1 Significant portion of those affected have 
been healthcare workers, with a Chinese study 
showing that this particular group represents 
about 4 percent of the infected cases, so far about 
1700 bedside clinicians being infected.2,3 These are 
dynamic numbers and are constantly increasing on 
an hourly basis. 
A severe supply-demand mismatch for proper 
personal protective equipment, triggered by 
panic buying, misuse and hoarding, has led to the 
frontline workers being dangerously ill-equipped 
while taking care of such infected patients.3 This has 
placed an unforeseen extra burden on the healthcare 
system at such a crucial time due to lack of health 
personnel who are themselves succumbing to the 
infection. Additionally, a significant risk has been 
found for non-infected patients who are already 
hospitalised and remain in close proximity to these 
infected patients, due to a suspected nosocomial 

transmission. An Intensive care unit carries one 
of the highest risks of transmission, as procedures 
such as non-invasive ventilation, intubation and 
suction have been known to generate tremendous 
amounts of bio-aerosol. These particles remain 
suspended in air and viable on surfaces for longer 
duration and have much higher chances of causing 
contact transmission to healthcare professionals and 
other patients.3 Patient saliva has also been found 
to have a high viral load in COVID-19,4 and it is 
the need of the hour to ensure adequate prevention 
and prophylaxis for healthcare professionals to 
prevent further spread of the disease amongst 
them. In a more recent study it was noticed that the  
nasopharynx appears to have a higher viral 
load than that found in the oropharynx.4,5 The 
recommended diagnostic testing requires collection 
of nasopharyngeal and oropharyngeal swab 
specimens that necessitates close contact between 
healthcare workers and the patients.4 
According to the CDC, in-depth knowledge of the 
portals of entry and modes of transmission can help 
to develop appropriate control measures, which are 
usually directed against the segment in the infection 
chain that is most susceptible to intervention, which 
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is the initial contact in case of this pandemic.6 Hence, social distancing 
and use of masks and other personal protective equipment has been 
made mandatory, but that has not stopped the spread of the virus. A 
recent study found that the coronavirus requires ACE2 and TMPRSS2 
receptors to enter human body cells. ACE2 is a receptor protein to which 
SARS-CoV-2 anchors itself. Thereafter, TMPRSS2 activates entry of the 
virus into a body cell. The goblet cells and the ciliated epithelium in the 
nose makes it extremely susceptible to the novel coronavirus as they have 
a very high density of the facilitating protein.7 They are also found in 
good numbers in the corneal cells of human eyes, oesophagus, ileum 
and colon, which is responsible for the presentation of the infection with 
diarrhoea. The mouth, being a common passage linking the nose and 
the lungs, also makes it an important point of entry. And the prevalent 
human behaviour of frequently touching different parts of the face also 
promotes dissemination of the virus.8

In view of a probable upcoming chance of community transmission, 
shielding the primary portals of entry, namely the nasopharynx and 
oropharynx with a mask can be effective, but it is cumbersome to use 
it all the time. Hence, using an effective virucidal agent, is a simple but 
effective measure which can be enforced to decrease further spread of 
this virus.

Povidone Iodine and its efficacy
Povidone Iodine (PVP-I) has been well known as a broad spectrum 
microbicide against a variety of bacteria, fungi, protozoans and viruses.9,10 
It was first discovered in 1955 and the active ingredient is listed on the 
World Health Organization’s (WHO) List of Essential Medicines. In 
a water soluble complex, the elemental iodine is bound to the carrier 
polyvinylpyrrolidone. A chemical equilibrium develops in an aqueous 
medium to release the antimicrobial agent iodine, which reacts with the 
functional groups of amino acids, nucleotides and fatty acids. This leads 
to disruption of various structures and essential enzymes of microbes 
and viruses, principal of which was considered to be degeneration of the 
inner component (nucleoprotein) of the virus particles.11

Studies and Clinical Use
Due to the unique mechanism of action, the development of resistance 
mechanisms against such a broad oxidative attack looks to be almost 
impossible.12 Also, recent in-vitro studies have demonstrated its efficacy 
against Ebola virus and two of the coronaviruses that have been 
responsible for epidemics in the last two decades, namely SARS-CoV 
causing the severe acute respiratory syndrome (SARS) epidemic of 
2002–3 and MERS-CoV the agent responsible for causing the Middle 
East respiratory syndrome (MERS) epidemic of 2012–13.13-15

The benefit of gargling with PVP-I has also been noted in Japanese clinical 
respiratory guidelines since 2004.16 The initial work was done by Eggers’ 
et al. which looked at the virucidal activity of PVP-I against MERS-CoV. 
This study demonstrated that the lowest concentration of PVP-I to be 
effective was 1% w/w when used for 30 sec and led to a reduction of viral 
activity of ≥99.99%.13 In subsequent work by Eggers, lower concentrations 
were tested and 0·23% was the lowest concentration which was found 
to be effective.17 Studies done by Kariwa et al have demonstrated that 
in vitro treatment of SARS-CoV with various preparations of PVP-I 
for 2 min was enough to reduce viral activity to undetectable levels.15 
Similar predictions have been made for surface disinfection to prevent 
contact transmission with a variety of microbicide agents.18 Trials have 
also successfully proven that nasal inhalation and gargling of PVP-I 
has reduced the incidence of nosocomial pneumonia by reducing the 
colonisation of pharyngeal micororganisms.19

Safety and tolerance
Studies have also looked at the prolonged use of PVP‐I mouthwash and it 
was found to be safe, with no significant effect on the thyroid function.20 
In a study looking at the excretion of iodine, average ingestion of 88 mg 
per day for a period of 38 days was found to have no adverse effects 
and primarily cleared through the kidneys.21 Staining of the teeth and 
other mucosal surfaces is minimal, reversible and likely to occur only on 
prolonged use.
There is a commercially available iodine based ‘mouthwash’ in India, a 
2% w/v mint flavoured solution of PVP-I licensed for oral mucosal use 
(Povidone-iodine 2% w/v solution, Betadine, with available effective 
iodine concentration of 0.2% w/v). This is diluted to 1:1 using sterile 
water to yield a 1% solution or, a 10% solution of PVP-I is diluted to 1:10 
using sterile water to yield a 1% solution, which will provide a solution 
with a concentration equivalent to 1mg/ml of iodine.

Proposed protocol for application of PVP-I 

Pre-administration
1. Patients or patient’s relatives are informed of the benefits and 
risks of the proposed treatment verbally. Exclusion criteria will 
be checked and verbal consent will be taken and documented. 
2. Healthcare professionals will be offered the administration as a form 
of PPE, to be used mandatorily while being in contact with suspected 
or confirmed SARS-CoV-2 infected patients, along with other infection 
prevention control measures such as hand hygiene, use of protective eye 
wear, face masks to avoid direct contact with the patient’s bodily fluids, 
as per Indian Council of Medical Research (ICMR) National guidelines 
in India.

Exclusion criteria
A.   A history of allergy to PVP-I or its any related microbicidal solutions. 
B.   All forms of thyroid disease. 
C.   Current ongoing or history of radioactive iodine treatment.
D.   Current ongoing or history of Lithium therapy
E.   Known pregnancy.
Method of application for conscious patients and healthcare 
professionals
• Step 1 – For all patients/ healthcare professionals in the described 

groups: The 1% PVP-I solution should be administered into each 
nostril, using an ear bud dipped in the solution, coating as far as 
possible of the posterior nasopharyngeal wall, or a 0.2ml solution 
taken in a syringe and flushed into the nasal cavity, one nostril at 
a time. The contralateral nostril is occluded by the administrator 
during the procedure and the patient, if conscious, is asked to 
inhale slowly during the instillation. This will deliver a total dose 
of 0.4mg of iodine.

• Step 2 – Conscious patients and healthcare professionals: 10ml of 
the 1% PVP-I solution is introduced into the oral cavity and used as 
a mouthwash. The solution is distributed throughout the oral cavity 
for 30 sec and then gently gargled, after which it is held at the back 
of the throat for another 30 sec before spitting out. It is assumed that 
at most 2ml of the solution will be retained and absorbed, giving an 
anticipated maximum total dose of 2mg of iodine.

• Step 3 – Unconscious patients. An oral care sponge swab is 
soaked in 3ml of 1% PVP-I and this is carefully wiped around all 
oral mucosal surfaces during nursing care. Assuming that most of 
this solution will be retained in the oropharynx due to the above 
method of application, a maximum total dose of 3mg of iodine will 
be absorbed.
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Timing of application of PVP-I
• Patients hospitalised for confirmed/ suspected COVID-19 

and healthcare workers engaged in their care: Steps 1 and 2 
should be applicable for patients at every six hourly intervals.  
The same steps should be undertaken up to four times per day for 
healthcare workers, with at least a minimum of two hours’ interval 
in between applications. It is also advisable that Steps 1 and 2 are 
performed prior to contact with the patient/patients and if repeated 
contact is occurring, repeated every 2–3 hr, up to a maximum of 4 
times a day.

• Patients undergoing dental procedures, oral surgery, ENT-ORAL 
examination and treatment, endoscopy and bronchoscopy and 
any other action to be carried out in the perioral area, oral or nasal 
cavity

• The patient should undertake steps 1 and 2 prior to the examination 
or procedure. Healthcare workers conducting the procedure should 
perform steps 1 and 2 prior to contact with the patient and if 
multiple patients are being seen, repeat every 2–3 hr, up to 4 times 
a day.

DISCUSSION
There is considerable evidence of benefit for the use of PVP-I for 
maintenance of oral hygiene and treatment of oropharyngeal infections. 
Although studies are not available regarding the effectiveness of PVP-I 
for controlling the spread of SARS-CoV-2, the available evidence is 
sufficient to employ its immediate usage as a potential measure in the 
healthcare setup during this ongoing pandemic. With the current trend 
of relaxations of the lockdown all around the world and persistently 
increasing number of cases, regular use of masks and other personal 
protective equipment may become cumbersome and may not always 
provide the necessary prevention. In such a scenario, oropharyngeal and 
nasopharyngeal application of PVP-I, can be done through gargle and 
intranasal application with cotton buds respectively, to act as a barrier at 
the primary portal of entry. These procedures are feasible, cheap and does 
not require any additional active interventions and can be incorporated 
into the routine personal protective measures adopted by healthcare 
professionals. Also, there are very few contraindications to using 
PVP-I and it is also readily available. Hence, we suggest an immediate 
application of pan-world usage of PVP-I by healthcare workers and their 
patients to minimise the risk of further spreading of this pandemic.

CONCLUSION
Oropharyngeal gargle and nasopharyngeal application of PVP-I can 
be practised by healthcare personnel who come in close contact with 
COVID-19 patients, or are directly responsible for the management 
of these patients. Where feasible, COVID-19 patients can also be 
provided with PVP-I and instructed on using it as a potential barrier 
and reduction in overall rate of transmission. All patients undergoing 
perioral procedures, also involving areas around the nose or procedures 
that transit those areas, including but not limited to a ENT-Oral 
general examination and treatment, speculum examination, endoscopy, 
nasopharyngolaryngoscopy, bronchoscopy, elective endotracheal 
intubation, dental procedures and oral surgery. This should be followed 
even for the healthcare professional carrying out those procedures. In 
this regard, the authors have proposed a study to investigate the clinical 

effectiveness of PVP-I among COVID-19 as briefly mentioned above. To 
prevent disinformation and stock-out, it is currently being recommended 
for healthcare settings. 
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