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ABSTRACT 

 
 

Background: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the virus causing 

COVID-19, has affected high exposure healthcare professionals leading in certain cases to severe 

respiratory infection, sepsis, and even death. The high viral load in secretions and droplet splatter 

from infected persons can increase the risk of direct transmission of SARS-CoV-2 especially to 

the healthcare professionals in close contact with patients. Additionally, aerosol generating 

medical procedures (AGMP) increase the transmission through contaminated surfaces. 

 
Objective: Considering the contemporary pandemic crisis, this thesis aimed to do a systematic 

literature search to evaluate if using a preoperative antiseptic oral rinse in infected patients 

minimizes the risk of COVID-19 transmission to healthcare professionals. 

 
Method: A systematic literature search was performed to evaluate antiseptic oral rinse efficacy in 

minimizing the transmission of SARS-CoV-2 viral load from patients to healthcare workers while 

performing AGMP. 

 
Results: Fifty-five articles were reviewed, and 24 articles met the inclusion criteria. Products tested 

that showed wide-ranging efficacy against SARS-CoV-2 included povidone-iodine (PVP-I), 

chlorhexidine (CHX), hydrogen peroxide (H2O2), essential oils, and quaternary ammonium 

compounds (CPC). The majority of the publications were in vitro studies using different types and 

concentrations of products, different time of exposition and different strains of the family 

Coronaviridae. Seven studies consistently concluded that PVP-I was the most effective 

preprocedural mouth rinse to reduce the viral load in saliva. 

 
Conclusion: Oral rinses can reduce COVID-19 transmission; however, their effectiveness in in 

vivo conditions is unknown. Due to the substantial heterogeneity reporting anti–SARS-CoV-2 

efficacy of oral rinses, this systematic review highlights the need to conduct further clinical trials 

and basic research with robust and standardized methodologies to confirm effectiveness of oral 

rinses. 
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RÉSUMÉ 

 
 

Introduction : Le SRAS-CoV-2, virus à l'origine de la COVID-19, a notamment touché les 

professionnels de santé hautement exposés, entraînant parmi eux des infections respiratoires 

sévères, des septicémies et même des décès. Une charge virale élevée dans les sécrétions 

rhinopharyngées, salivaires ou dans les gouttelettes respiratoires des patients infectés peut 

augmenter le risque de transmission directe du SRAS-CoV-2, particulièrement chez les 

professionnels de santé qui ont un contact étroit avec les patients. De plus, les procédures médicales 

générant des aérosols (AGMP) sont associées à un risque accru de transmission du virus par voie 

directe ou par l’intermédiaire de surfaces contaminées. 

 

Objectif : Compte tenu de la crise pandémique contemporaine, cette thèse visait à effectuer une 

recherche documentaire systématique pour évaluer si l'utilisation d'un rince-bouche antiseptique 

préopératoire chez les patients infectés minimise le risque de transmission du COVID-19 aux 

professionnels de santé. 

 

Méthode : Une recherche documentaire systématique a été effectuée pour évaluer l'efficacité du 

rince-bouche antiseptique pour minimiser la transmission de la charge virale du SRAS-CoV-2 des 

patients aux travailleurs de la santé lors de l'exécution de l'AGMP. 

 
Résultats : Parmi les cinquante-cinq articles identifiés, 24 ont été inclus dans l’étude. Les 31 restants 

ne correspondaient pas à nos critères d’inclusion. Les produits testés comprenaient de la povidone-

iode (PVP-I), de la chlorhexidine (CHX), du peroxyde d'hydrogène (H2O2), des huiles essentielles 

et des composés d'ammonium quaternaire (CPC). Tous se sont avérés très efficaces contre le SRAS-

CoV-2. La majorité des publications étaient des études in vitro impliquant différentes concentrations 

de produits, un temps d'exposition variable et différents variant de la famille des Coronaviridae. Sept 

études ont conclu que la PVP-I était le rince bouche préopératoire le plus efficace pour réduire la 

charge virale dans la salive. 

 
Conclusion : Les rince bouche semblent réduire la transmission de la COVID-19 ; cependant, 

l'efficacité in vivo reste à ce jour inconnue. En raison de l'hétérogénéité considérable des études 

portant sur l'efficacité des rince bouche pour réduire la transmission de SRAS-CoV-2, cette revue 
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souligne la nécessité de poursuivre la recherche fondamentale et de réaliser des essais cliniques avec 

méthodologie robuste et standardisée pour confirmer l'efficacité des rince bouche sur la diminution 

de la transmission du SRAS-CoV-2. 

 

Mots clés : Coronavirus, COVID-19, SARS-CoV-2, rince bouche, povidone-iode, prévention.
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  CHAPTER 1  
 
 

INTRODUCTION 

 
 

1.1 Background and Thesis Rationale 

In early December 2019, patients started to present with severe acute pneumonia leading to fast 

sepsis death due to a new virus identified in Wuhan, China (Azzi et al, 2020)]. The International 

Committee on Taxonomy of Viruses documented it as a variant of SARS-CoV, hence named it 

SARS-CoV-2(Peiris 2021). The World Health Organization (WHO) called the infectious disease 

caused by the newly discovered coronavirus “COVID-19”, or coronavirus disease 2019 (Harapan 

et al, 2020). SARS-CoV-2 became the seventh coronavirus that infects humans, especially 

vulnerable individuals with comorbidities and high-risk exposure healthcare professionals 

(Harapan et al, 2020). In 2021, it is a contagious viral infection that is continuing to spread around 

the world, with thus far more than 167 million confirmed cases and three million deaths 

(https://www.who.int/health-topics/coronavirus). 

 
The mode of transmission is through the respiratory tract, mainly through human-to-human 

airborne transmission while coughing, sneezing, conversing close by, and even breathing near to 

each other (1-3 meters) ((Peiris 2021). The incubation period is typically 1-14 days. The virus has 

been isolated from different secretions, such as saliva (Azzi et al 2020, To et al 2020), blood 

(Young et al, 2020), stool (Holshue et al, 2020), and tears (Xiao et al,2020). Laboratory tests to 

detect SARS-CoV-2 are genome sequencing, reverse-transcription polymerase chain reaction (RT- 

PCR), and enzyme-linked immunoassay (ELISA). Due to cost and practicality, the RT-PCR is the 

most used method worldwide to detect spike proteins and the N gene of this virus (Young et al, 

2020). The salivary aerosols pose a threat to healthcare providers who operate close to face and 

oral cavities. High-risk healthcare professionals include dental practitioners, oral-maxillofacial 

surgeons, otolaryngologists, and ophthalmologists (Bescos et al, 2020) [10]. Personal protection 

equipment (PPE), personal hygiene, infection control in the environment, and physical distancing 

are crucial in mitigating infection transmission (Harapan et al, 2020). Recently, the US Centers for 

Disease Control (CDC) and the American Dental Association (ADA) have recommended 

preprocedural prophylactic rinses to potentially reduce the SARS-CoV-2 viral load (To et al 2020). 

https://www.who.int/health-topics/coronavirus
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However, the relative effectiveness of such rinses is currently uncertain. This uncertainty was the 

rationale of this thesis and led to the thesis objective stated in the following section. 

 
 

1.2 Objective of this Thesis 

Due to the above issues, and considering the current pandemic crisis, the objective of this thesis is 

to do a systematic literature search to evaluate if using preoperative antiseptic oral rinse in infected 

patients minimizes the risk of COVID-19 transmission to healthcare professionals. 
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  CHAPTER 2  
 
 

LITERATURE REVIEW 

 
 

2.1 Coronavirus 

Coronaviruses are a large group of viruses commonly found among many animals, including 

humans. They can cause respiratory illnesses in humans and gastrointestinal illnesses in animals. 

Coronavirus was first discovered in domesticated chickens with an acute respiratory infection 

caused by infectious bronchitis virus (IBV) in early 1930s (Peiris, 2012). In 1965, Tyrrell and 

Bynoe were able to cultivate the human coronavirus virus from nasal washings of patients with the 

common cold by inoculating them into organ cultures of human foetal tracheal or nasal epithelium 

(Tyrrell & Bynoe, 1966). Further studies with animal viruses (e.g. mouse hepatitis virus, 

transmissible gastroenteritis swine virus) and human viruses (e.g. bronchitis virus) showed that all 

of them exhibited similar morphology under electron microscopy after negative staining. They 

have large peplomers that make a crown-like appearance on the surface, hence the name corona, 

meaning “crown” or “halo”. This gave the new group of virus the name coronavirus (Latin- Crown) 

which was later accepted as a new genus (Lefkowitz et al., 2018) (Figure 1). 

 

 

 

 
 

Figure 1: Coronavirus structure (Created with BioRender) 
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Before 2003, human coronavirus were not considered a deadly virus. The circulating strains were 

causing mild symptoms in people who were immunocompromised, such as common cold or mild 

respiratory illness (Ison & Lee, 2017). Typically, coronavirus symptoms include runny nose, 

cough, sore throat, headache, and fever that can last for several days. However, in 

immunocompromised patients, there is a chance that the virus can cause a lower respiratory illness, 

like pneumonia and bronchitis (Wang et al,2006). However, in 2003, the world was shocked by 

the first pandemic of the 21st century; with the spread of the then new infection Severe Acute 

Respiratory Syndrome (SARS-CoV), emerged in Guangdong, China, resulting in 774 deaths and 

more than 8000 people infected (Cui et al , 2018). Studies showed that SARS-CoV has a potential 

and tendency to cross species barriers, and to undergo zoonotic transformation to infect new animal 

species, or humans, with serious outbreaks of respiratory diseases and high virulence (MacKenzie 

& Smith, 2020). Coronavirus typically presents as a self-limiting respiratory, gastrointestinal, 

neurological, or other systemic diseases in the infected host. Human coronaviruses identified after 

SARS- CoV in 2003 are: HCoV NL63 in 2004, HCoV HKU1 in 2005, MERS-CoV in 2012, and 

SARS-CoV-2 in 2019 (Lefkowitz et al., 2018) (Figure 2). 
 

 

 

 

 

Figure 2: The timeline of the emerging coronavirus. The origin of the history of coronaviruses is 

pinpointed in the 1930s, when the avian infectious bronchitis (IBV) was first detected in humans. 

The progression and development of coronaviruses continued to the 1940s (detection of murine 

hepatitis virus and transmissible gastroenteritis virus), the 1960s (detection of HCoV-B814, 

HCoV-229E, and HCoV-OC43), 2003(detection of SARS-CoV or SARS-CoV-1), 2004 (detection 

of HCoV-NL63), 2005 (detection of HCoV-HKU1), 2012 (detection of MERS), and 2019 

(detection of SARS-CoV-2)( Kooshkaki et al. 2020). 

https://en.wikipedia.org/wiki/Human_coronavirus_NL63
https://en.wikipedia.org/wiki/Human_coronavirus_HKU1
https://en.wikipedia.org/wiki/Middle_East_respiratory_syndrome-related_coronavirus
https://en.wikipedia.org/wiki/SARS-CoV-2
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2.2 Property of coronavirus 

The transmission of coronavirus happens when virus carriers shed the virus into the environment 

through an aerosol, fomite, or fecal-oral route (Gralinski & Baric, 2015). The virus spreads by 

human-to-human transmission through droplet, or direct contact, but a plausible interspecies 

transmission mechanism of the virus is not yet fully understood (Pascarella et al,2020). When 

exposed, a mean incubation period of 6.4 days until clinical signs appear is confirmed. In models 

of the transmission process of SARS-CoV-2, the reproduction number (R0, the number of new 

infections estimated to stem from a single case) was predicted to be in the range of 2.24 and 3.58, 

depending on the exponential growth from the starting date (Zhuang et al ,2020). Epithelial cells 

are the usual target of a coronavirus - respiratory epithelial cells in case of humans, and digestive 

tract epithelial cells of animals (Weiss & Leibowitz, 2011) (Figure 3). 

 
Coronaviruses are able to undergo genetic recombination when a minimum of two viral genomes 

are present in the same infected cell (Tortorici & Veesler, 2019). The genome of the virus 

undergoes the process known as RNA recombination which combines with the genome of the two 

types of pathogenic virus having the properties of both (Burrell et al., 2017). This recombinant 

virus then jumps from one host to another causing the formation of new or novel coronavirus 

species (MacKenzie & Smith, 2020). 

Figure 3: Mode of transmission of SARS-CoV-2 virus (Reprinted with permission Source: 

https://world-heart-federation.org/resource/covid-19-transmission/) 

https://en.wikipedia.org/wiki/Genetic_recombination
https://en.wikipedia.org/wiki/RNA
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2.3 Structure of coronavirus 

The shape of coronavirus is spherical, enclosing a single-stranded positive-sense RNA (+ssRNA) 

molecule (Figure 4). Genome sizes range between 27–32 kbp, one of the largest known RNA 

viruses (de Groot et al., 2012). The genomic structure of coronaviruses contains at least six open 

reading frames (ORFs). The first ORFs (ORF1a/b), located at the 5′ end, about two-thirds of the 

whole genome length, and encodes a polyprotein 1a,b (pp1a, pp1b) ( Masters et al, 2006). Other 

ORFs are located on 3′ end encodes at least four major structural proteins: spike (S), membrane 

(M), envelope (E) and the nucleocapsid (N) protein, all of which are encoded within the 3' end of 

the genome (Figure 4). The S protein mediates attachment of the virus to the host cell surface 

receptors resulting in fusion and subsequent viral entry. The M protein is the most abundant protein 

and defines the shape of the viral envelope. The E protein is the smallest of the major structural 

proteins and participates in viral assembly and budding. The N protein is the only one that binds 

to the RNA genome and is also involved in viral assembly and budding. In addition to the four 

main structural proteins, there are structural and accessory proteins that are species-specific, such 

as HE protein, 3a/b protein, and 4a/b protein (Chen et al, 2020). Once the viral genome enters the 

cytoplasm of the target cell, and given it is a positive-sense RNA genome, it translates into two 

polyproteins 1a, b (pp1a, pp1b). These polyproteins are processed into 16 non-structural proteins 

(NSPs) to form a replication-transcription complex (RTC) that is involved in genome transcription 

and replication. Consequently, a nested set of subgenomic RNAs (sgRNAs) is synthesized by RTC 

in the form of discontinuous transcription (Chen et al, 2020). 



17  

 

Figure 4. The genomic organization of SARS-CoV-2. (Created with BioRender). 

 
 

The genome encodes two large genes ORF1a (yellow), ORF1b (blue), which encode 16 non- 

structural proteins (NSP1– NSP16). These NSPs are processed to form a replication–transcription 

complex (RTC) that is involved in genome transcription and replication. For example, NSP3 and 

NSP5 encode for Papain-like protease (PLP) and 3CL-protease, respectively. Both proteins 

function in polypeptides cleaving and block the host innate immune response. NSP12 encodes for 

RNA-dependent RNA polymerase (RdRp). NSP15 encodes for RNA helicase. The structural genes 

encode the structural proteins, spike (S), envelope (E), membrane (M), and nucleocapsid (N), 

highlighted in green. The accessory proteins (shades of grey) are unique to SARS-CoV-2 in terms 

of number, genomic organization, sequence, and function (Alanagreh et al. 2020). 

 
2.4 Replication cycle of the coronavirus 

Replication of coronaviruses begin with the attachment of the virus to the host cell and entry 

(Figure 5). SARS-CoV-2 primarily infects ciliated bronchial epithelial cells and type II 

pneumocytes, where it binds to the specific surface receptor, angiotensin-converting enzyme 2 

(ACE2), through S glycoprotein found on its surface (Hoffmann et al, 2020) (Li et al ,2003) (Qian 

et al ,2013) (Letko et al, 2020). When S glycoprotein binds to the ACE2, the cleavage of trimer S 

protein is triggered by the cell surface-associated transmembrane protease serine 2 (TMPRSS2) 

http://biorender.com/
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and cathepsin. S glycoprotein includes two subunits, S1 and S2. S1 determines the host range and 

cellular tropism and facilitates viral attachment to the target cells. S2 is a unit that mediates the 

fusion of viral and cellular membranes, ensuring viral entry through endocytosis (Hoffmann et al, 

2020). The affinity between the virus’ surface proteins and its receptors is a critical step for viral 

entry. A recent study showed that the affinity between S glycoprotein of SARS-CoV-2 and ACE2 

binding efficiency is 10–20 fold higher than that of SARS-CoV, which could explain the highly 

infectious ability of SARS-CoV-2 (Letko et al, 2020). The next step is the translation of the 

replicase gene from the virion genomic RNA. Once the cleavage of the virus is done by the host 

cells, the genome in the virus enters the cytoplasm of the cell. The 5’mehtylated cap and 3’ 

polyadenylated tail of the RNA genome allows the attachment of the RNA into the ribosome of 

the host cell for translation (Tortorici & Veesler, 2019). It translates the overlapping of the virus 

genome and creates a long polyprotein. This further cleaves into numerous non-structural proteins 

and assembly of the viral replicase complexes (RTC) (Snijder et al., 2016). The exoribonuclease 

non-structural protein assists by providing extra fidelity to the replication process (Benjamin W. 

Neuman et al., 2014). The replication of these positive single-stranded RNA to negative sense 

RNA genome happens with the help of RNA dependent RNA polymerase (RdRp) (Benjamin W. 

Neuman et al., 2014) (Snijder et al., 2016). Following replication and subgenomic RNA synthesis, 

the encapsulation occurs resulting in the formation of the mature virus. The S, E and M proteins 

them moves into the Golgi apparatus of the host cell. Here the M protein assembles the virus, and 

the pathogenic virus is released by the host cell by the secretory vesicles through exocytosis 

(Masters, 2006). This process allows more virus to enter the host cell (Tortorici & Veesler, 2019). 
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Figure 5. The life cycle of SARS-CoV-2 in the host cells. (Created with BioRender) 

The S glycoproteins of the virion bind to the cellular receptor angiotensin-converting enzyme 2 

(ACE2) and enters target cells through an endosomal pathway. Following the entry of the virus 

into the host cell, the viral RNA is unveiled in the cytoplasm. ORF1a and ORF1ab are translated 

to produce pp1a and pp1ab polyproteins, which are cleaved by the proteases of the RTC. During 

replication, RTC drives the production full length (−) RNA copies of the genome and used as 

templates for full-length (+) RNA genomes. During transcription, a nested set of sub-genomic 

RNAs (sgRNAs), is produced in a manner of discontinuous transcription (fragmented 

transcription). Even though these sgRNAs may have several open reading frames (ORFs), only the 

closest ORF (to the 5′ end) will be translated. Following the production of SARS-CoV-2 structural 

proteins, nucleocapsids are assembled in the cytoplasm and followed by budding into the lumen 

of the endoplasmic reticulum (ER)–Golgi intermediate compartment. Virions are then released 

from the infected cell through exocytosis (Alanagreh et al. 2020). 
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2.5 Classification of Coronavirus 

The International Committee on Taxonomy of Viruses (ICTV) has now classified and approved 

over 6590 species of viruses (Lefkowitz et al., 2018). All the viruses are further divided into 

realms, kingdoms, phyla, subphyla, classes, orders, suborders, and families. Order nidovirales 

consist of the family coronaviridae with two subfamilies, coronavirinae and torovirinae depending 

on its shape. The spherical ones are coronavirus and the disc, kidney or rod-shaped ones are 

toroviruses. The subfamily coronavirinae is subdivided into four genera. The genus Alpha 

coronavirus has the human coronavirus (HCoV)-229E and HCoV-NL63 , Beta coronavirus also 

contains human coronavirus HCoV-OC43, SARS-HCoV, HCoV-HKU1, MERS-CoV, SARS- 

CoV-2 (Gabutti et al., 2020), whereas gammacoronavirus includes viruses infecting the whales 

and birds and deltacoronavirus is viruses isolated from pigs and birds (Carstens, n.d.) (Burrell et 

al., 2017) .Mild respiratory infections are caused by human coronaviruses 229E, NL63, OC43 but 

there is a tendency for the virus to transform while in the infected animal into a new human 

coronavirus which is highly pathogenic. Three recent examples of this are SARS2 CoV2019, 

SARS-CoV, and MERS-CoV (Coronavirus | Human Coronavirus Types | CDC, n.d.). 
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Figure 6: Classification of coronaviruses. Based on the serology and phylogeny the coronaviruses are 

classified in four genera. 
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2.6 Pathogenesis 

Infection with coronaviruses leads to degenerative changes on cilia of respiratory epithelial cells, 

causing ciliary stasis or loss of ciliary action. The target cells of SARS-CoV-2 are bronchial 

epithelial cells and type 1 and type 2 alveolar epithelial cells (Burrell et al., 2017). Hyaline 

membrane is formed in the alveoli causing diffuse alveolar damage due to the desquamation of the 

alveolar epithelial cells of the lungs. This causes acute respiratory distress syndrome (ARDS) in 

patients. The immune reaction causes pro-inflammatory cytokines (IL-6, IL-12) and chemokines 

(IL-8, CCL-2, CXCL10) levels to increase in plasma. The viral load is usually the highest in the 

second week of the infection which continues to destroy lung epithelium. Interestingly, studies 

observed that SARS-CoV-2 infection severity increases with age in infected mice and primate, and 

the same is believed to be true in humans (Outline, 2017). 

 
2.7 Coronavirus disease (COVID-19) 

The COVID-19 is the third novel coronavirus to cause a large-scale epidemic in the twenty-first 

century after the Severe Acute Respiratory Syndrome Coronavirus (SARS-CoV) in 2003 ( Lee et 

al,2003) (Peiris et al,2003) (De Wit et l, 2016) and the Middle East Respiratory Syndrome 

Coronavirus (MERS-CoV) in 2012 (Alagaili et al, 2014) (Memish et al , 2013) ( Zaki et al , 2012). 

In early December 2019, several patients presented with acute pneumonia with unspecific cause in 

Wuhan, China (WHO, 2020).  A new human coronavirus was identified as the pathogen and ICTV  

recognized it as a variant of SARS-CoV hence named it SARS-CoV-2 (International Committee 

on Taxonomy of Viruses, n.d.). WHO named the pneumonia caused by this novel virus “COVID-

19” or coronavirus disease 2019 (WHO, Coronavirus disease 2019, n.d.). SARS-CoV- 2 became 

the seventh coronavirus that infects humans. The phylogenetic analysis of the SARS- CoV-2 

genome is closely, or 88%, related to two bat derived SARS-like coronavirus (bat-SL- CoVZC45 

and bat-SL-CoVZXC21), but it was genetically different (79% similarity) from SARS- CoV and 

MERS-CoV (Lu et al., 2020)(Khailany et al., 2020). 

 
2.7.1 Epidemiology 

The first identified patients of this disease were workers of Huanan Seafood Wholesale Market in 

China. Studies showed that the intermediate host of SARS-CoV-2 was likely to be pangolins, and 

snakes. The major mode of transmission of this disease is human-to-human (Gabutti et al., 2020). 
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The first case of COVID-19 outside China was confirmed in Thailand on January 13th 2020. By 

January 30th, there were 7711 confirmed cases in China, and 83 cases across 18 countries of the 

world. Hence, WHO declared this outbreak a Public Health Emergency of International Concern. 

Globally, as of 29 July 2021, there have been 195,886,929 confirmed cases of COVID-19, 

including 4,189,148 deaths, reported to WHO. 

 
 

 

Figure 7: COVID-19 Map - Johns Hopkins Coronavirus Resource Center (jhu.edu) (Reprinted 

with permission "Dong E, Du H, Gardner L. An interactive web-based dashboard to track COVID- 

19 in real time. Lancet Inf Dis. 20(5):533-534. doi: 10.1016/S1473-3099(20)30120-1") 

 
2.7.2 Clinical Features 

COVID-19 manifests with a wide clinical spectrum ranging from asymptomatic patients to septic 

shock and multiorgan dysfunction (Wang et al ,2020). COVID-19 is classified based on the 

severity of the presentation. The disease may be classified into mild, moderate, severe, and critical 

(Wang  et  al ,2020). The majority (81%) of COVID-19  cases are  mild in  severity (Wang  et al 

,2020). The most common symptoms of patients include fever (98.6%), fatigue (69.6%), dry 

cough, and diarrhea (Wang et al ,2020). Other associated symptoms are headache, sore throat, 

sputum production, confusion, and vomiting. Within 5 days of these initial symptoms, dyspnea is 

seen in severe cases. Diagnosis is clinical, and complications can be excluded with the help of 

radiographic studies. In critical cases, it progresses into acute respiratory distress syndrome 

(ARDS), shock, coagulation dysfunction, metabolic acidosis, and multiple organ failure (Wang et 

https://coronavirus.jhu.edu/map.html
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al., 2020). Patients with COVID-19 and sepsis are deemed the most critically ill of them all. The 

accompanying multiorgan dysfunction results as a consequence of dysregulated host response to 

infection. Signs of organ dysfunction include: severe dyspnea, low oxygen saturation, reduced 

urine output, tachycardia, hypotension, cold extremities, skin mottling, and altered mentation. The 

fatality rate of this infection studied on May 2020 was 3.46% (Harapan et al., 2020) (Liu et al., 

2020). Patients with pre-existing comorbidities have a higher case fatality rate. These 

comorbidities include diabetes (7.3%), respiratory disease (6.5%), cardiovascular disease (10.5%), 

hypertension (6%), and oncological complications (5.6%) (Wang et al ,2020). 

 
2.7.3 Laboratory diagnosis 

Laboratory tests include the specific detection of the virus using a nasal swab, tracheal aspirate, or 

bronchoalveolar lavage samples, or saliva samples - detected by reverse-transcription polymerase 

chain reaction (RT-PCR), or by enzyme-linked immunoassay (ELISA) (Figure 8). Though 

genome sequencing is an accurate way to detect the virus, due to its complexity and high cost, RT- 

PCR is the most common, useful, and direct method for detecting SAR-CoV-2 in respiratory 

secretions and blood. The nasopharyngeal swab is used for RT-PCR, but improper sampling and 

contaminated samples are major drawbacks causing false results (Wang et al., 2020). ELISA is 

also used to detect the immunoglobulin M (IgM) and immunoglobulin G (IgG) targeting the SARS-

CoV-2 from blood samples (Figure 8). IgM/IgG antibody detection tests are another sensitive tool 

for both diagnosis and patient follow-up. 
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Figure 8: Comparison of SARS-CoV-2/COVID-19 test types and techniques. (Reprinted with 

permission American Society for Microbiology, 2020). 
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  CHAPTER 3  
 

 

 

COVID-19: RISKS TO HEALTHCARE WORKERS 

WHO director-general, Dr. Tedros Adhanom Ghebreyesus, gave an estimate during his opening 

remarks at the World Health Assembly on May 27, 2021 stating, “At least 115,000 health and care 

workers have now died from Covid-19 around the world” (Weiss et al, 2011). Adding to his 

description, the International Council of Nurse (ICN) chief executive said “These 115,000 deaths 

are the equivalent of a commercial airliner crashing with no survivors every day for the past 17 

months since the pandemic started. It is a disgrace.” (Weiss et al, 2011) . 

 
In the process of the continued commitment and efforts to save lives, many get infected and 

succumb to this pandemic. Each and every effort made to reduce the rate of infection to healthcare 

workers is an added layer of protection against the infection. Though priority is vaccination, as the 

different variants evolve, there are still strong guidelines that need to be followed to reduce 

transmission (WHO, 2004). Hence reduction of the viral load in saliva using an oral antiseptic 

should be helpful to healthcare professionals performing procedures in close contact to patients. 

 
3.1 Review of oral antiseptics used during a global pandemic 

Many solutions of antiseptics such as povidone-iodine (PVP-I), alcohol with essential oils, 

chlorhexidine (CHX), hydrogen peroxide (HP) and iota-carrageenan (IC) are widely used and safe 

for application to the epithelium (Stathis et al , 2021). Hypertonic saline has also been investigated 

as an intervention against respiratory infections (Hsieh et al,2020). WHO Interim guidance for 

dental practices recommends asking patients to rinse their mouths with 1% hydrogen peroxide, or 

0.2% PVP-I, for 20 s prior to examination or starting any dental procedure to reduce the salivary 

load of oral microbes, including SARS-CoV-2 (Woo et al, 2010). The American Dental 

Association (ADA) and the Center for Disease Control and Prevention (CDC) 

(https://www.cdc.gov/coronavirus/2019-ncov/hcp/dental-settings.html) have also recommended 

the use of preprocedural mouthwashes before oral procedures. 

https://www.cdc.gov/coronavirus/2019-ncov/hcp/dental-settings.html
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3.2 Common Oral antiseptics 

 
 

3.2.1 Povidone Iodine (PVP-I) 

PVP-I is        an        iodophor         solution         containing         a water-soluble         complex  of 

iodine and polyvinylpyrrolidone (PVP) with broad microbicidal activity. Free iodine, slowly 

liberated from the polyvinylpyrrolidone iodine (PVPI) complex in solution, kills eukaryotic or 

prokaryotic cells through iodination of lipids and oxidation of cytoplasmic and membrane 

compounds (Stathis et al , 2021). This agent exhibits a broad range of microbicidal activity against 

bacteria, fungi, protozoa, and viruses. Slow release of iodine from the PVPI complex in solution 

minimizes iodine toxicity towards mammalian cells. (Anderson et al,2020). It is typically used in 

a 1% concentration for mucositis, prophylaxis of oropharyngeal infections, and prevention of 

ventilator-associated pneumonia (Pelletier et al,2020). Its antimicrobial action occurs after free 

iodine dissociates from polyvinylpyrrolidone, then iodine rapidly penetrates microbes to disrupt 

proteins and oxidizes nucleic acid structures - causing microbial death. Its effectiveness has been 

well demonstrated through many in vitro studies against multiple viruses, including SARS-CoV, 

MERS-CoV, and influenza virus A (H1N1) (Xu et al,2020) (Ashish Jain et al,2020). 

 
3.2.2 Chlorhexidine (CHX) 

CHX is a broad-spectrum antiseptic that acts against Gram-positive and Gram-negative bacteria, 

aerobes, facultative anaerobes, and fungus by increasing the permeability of the bacterial cell wall, 

causing its lysis. CHX is used in dentistry to reduce dental plaque and treat periodontal disease 

(Stathis et al, 2021). Evidence indicates an in vitro effect against lipid-enveloped viruses such as 

influenza A, parainfluenza, herpes virus 1, cytomegalovirus, and hepatitis B (Meister et al,2020). 

Although COVID-19 is an enveloped virus, 0.12% CHX gluconate was suggested to have little or 

no effect against coronaviruses when compared with other mouthwashes (Koch-Heier et  al,2020). 

However, some researchers suggested that after 2 hours, its use would be beneficial for the control 

of COVID-19 transmission (Pelletier et al, 2021). 

https://pubchem.ncbi.nlm.nih.gov/compound/water
https://pubchem.ncbi.nlm.nih.gov/element/Iodine
https://pubchem.ncbi.nlm.nih.gov/compound/polyvinylpyrrolidone
https://pubchem.ncbi.nlm.nih.gov/element/Iodine
https://pubchem.ncbi.nlm.nih.gov/element/Iodine
https://pubchem.ncbi.nlm.nih.gov/element/Iodine
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3.2.3 Hydrogen Peroxide (H2O2) 

H2O2 has been used in dentistry alone or combined with salts since the start of the century. As a 

mouthwash, it is an odourless, clear, and colourless liquid. Lack of an adverse soft tissue effect 

was found in many studies of 1%–1.5% H2O2 used as a daily rinse over two years follow-up (Stathis 

et al, 2021). An in vitro study found that 3% H2O2 effectively inactivated adenovirus types 3 and 6, 

adeno-associated virus type 4, rhinoviruses 1A, 1B, and type 7, myxoviruses, influenza A and B, 

respiratory syncytial virus, strain long, and coronavirus strain 229E within 1–30 minutes, 

discovering that coronaviruses and influenza viruses were the most sensitive. Since SARS-CoV-2 

is vulnerable to oxidation, preprocedural oral rinses containing oxidative agents such as 1% H2O2 

have been suggested to reduce the salivary viral load (Gottsauner et al, 2020). 

 
3.2.4 Essential Oils 

LISTERINE Antiseptic is an antimicrobial mouthwash composed of 3 essential oils (eucalyptol, 

menthol, and thymol) that has been clinically proven to kill germs that cause plaque and gingivitis. 

Although recent in vitro studies have reported that LISTERINE Mouthwash has activity against 

enveloped viruses, including coronavirus, the available data is insufficient. No evidence- based 

clinical conclusions can be drawn with regards to the anti-viral efficacy of this product at this time 

(Meister et al , 2020) (Davies et al, 2020). 

 
3.2.5 Cetylpridinium Chloride (CPC) 

CPC is a quaternary ammonium compound that is safe for use in humans (Green et al, 2021). CPC 

0.05% has been used to reduce dental plaque and gingivitis as an alternative in patients who 

develop mucosal irritation and stains related to CHX. The antiviral effect of CPC has been 

demonstrated in influenza patients, significantly reducing the duration and severity of cough and 

sore throat (Green et al, 2021) (Jordana et al, 2021). Hypotheses about a possible action on SARS- 

CoV-2 are based on its lysosomotropic mechanism of action and its ability to destroy viral capsids. 

These findings indicate that CPC could be effective against other enveloped viruses such as 

coronaviruses (Stathis et al, 2021). 

 
While gargles cannot replace the use of traditional personal protective equipment (i.e., gowns, 

masks, protective eyewear and gloves), the use of oral antiseptics has the potential to be useful for 
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combating SARS-CoV-2. Clinical trials are definitely warranted to assess the benefits of these 

compounds, and their possible roles in mitigating disease progress and transmission of SARS- 

CoV-2 . 

 
The aim of this thesis is to better understand, and to evaluate, antiseptic oral rinse efficacy in 

minimizing the transmission of SARS-CoV-2 from patients to healthcare workers while 

performing AGMP. The next chapter will describe methods to do this. 
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  CHAPTER 4  
 
 

MATERIAL AND METHODS 

 
 

4.1 Focused question 

The literature search strategy and methods for this systematic review were specified in a protocol 

conducted according to PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses extension for scoping reviews) statement (Tricco et al, 2018). The tested 

hypothesis was to establish if antiseptic oral rinses could minimize transmission of COVID-19 

infection to healthcare professionals. Ethical approval or informed consent was not required for 

this study, as the analyses were carried out based on previously published data. 

 
4.2 Literature search strategy and data sources 

A combination of Cochrane, PubMed, and Embase databases from inception up to June 2021 was 

used for this systematic review. The keywords included but were not restricted to: ‘mouthwash’, 

‘mouth rinse’, ‘rinse’, ‘oral rinse’, ‘gargle’ AND ‘coronavirus’, ‘COVID’, ‘SARS-CoV-2. After 

the electronic search of all the published and unpublished database, a hand search of the selected 

papers was done to study of the most recent research data to understand in depth the role of oral 

rinse in minimizing the transmission of COVID-19. 

 
4.3 Study selection: inclusion and exclusion criteria 

The inclusion criteria were as follows: 1) In vitro, in vivo, and randomized clinical trials that 

studied the use of mouthwashes or oral rinses to reduce the viral load of SARS-CoV-2; 2) having 

no language restriction; and 3) unlimited study period. The exclusion criteria were as follows:1) 

case reports, 2) systematic reviews; and 3) animal studies. 

 
4.4 Data extraction 

Two independent reviewers performed data extraction using customized data retrieval forms. 

Extracted data included authors, year of publication, study design (in vivo or in vitro), type of 

SARS-CoV-2 strain, biochemical technique employed for detecting the virus, tested products, 
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concentrations or type of intervention, duration, key findings, details of funding (funding source), 

and conflict of interest. 

 
 

 

Figure 9: Flowchart of strategy for literature search and selection. 
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  CHAPTER 5  
 
 

RESULTS 

 
 

5.1 Study selection 

In order to perform a high-level overview of primary research data on a focused question utilizing 

high quality evidence, a systematic review was performed following the flowchart shown in Figure 

9. A total of 665 potentially relevant records were identified through an electronic database search 

and a gray literature search. After removing duplicates, 639 records were screened by the reviewers 

for title and abstract content, of which additional 437 records were excluded. Full texts of 55 

articles were reviewed for eligibility assessment, and 24 records were included in the review based 

on the inclusion/exclusion criteria. The reasons for excluding 31 articles are presented in Figure 

9, and listed in the protocol in Appendix 1: Supplementary Material – Study Protocol. 

 
5.2 Study characteristics 

The study characteristics of the included articles are presented in Table 1. Of the 24 articles in this 

review, 17 were in vitro studies and 7 were in vivo studies. All in vitro studies used a standardized 

methodology (endpoint dilution assay) to evaluate the efficacy of antiseptic formulations against 

SARS-CoV-2. Briefly, endpoint dilution assay determines the amount of virus required to kill 50% 

of infected hosts, or to produce a cytopathogenic effect in 50% of inoculated tissue culture cells. 

Data for viral activity are usually reported as log10 reduction value (LRV), which denotes 

reduction in viral titers, with experimental test group compared to virus control group. A log10 

reduction rate of ≥4 represents 99.999% kill efficacy (Pelletier et al, 2020. The in vivo studies were 

done utilizing RT-PCR assay of samples obtained from saliva or nasopharyngeal secretion swab 

or oropharyngeal gargle samples, or a combination of both nasopharyngeal and oropharyngeal 

swabs. 
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Table 1: Study characteristics of the 17 in vitro included articles in this chapter. 
 

Author Year Study Design Country Type of SARS-CoV-2 strain Method Main ingredient tested Duration 

 

Meister et al 

 

2020 Sept 

 

In vitro 

 

Germany 

UKEssen strain (strain 1), 

BetaCoV/Germany/Ulm/01/2020 (strain 

2), BetaCoV/Germany/Ulm/02/2020 
(strain 3) 

 

CCID50 

1.5%H2O2, 0.2% CHX,1,0% PVP-I, OCT, 

PAPB, DQ+BZK, Eucalyptol 0.091%+ 

Thymol 0.063%+Menthol 0.042% 

 

30 s 

Bidra et al 2020 June In vitro USA USA-WA1/2020 CCID50 0.5%, 1.25%, 1.5% PVP-I and 1.5, 3% H2O2 15 s and 30 s 

Bidra et al 2020 July In vitro USA USA-WA1/2020 CCID50 PVP-I (0.5%, 1.25%, 1.5%) 15 s and 30 s 

Anderson et al 2020 July In vitro Singapore hCoV-19/Singapore/2/2020 TCID50/mL 10%, 7.5%, 1%, 0.45% PVP-I 30 s 

Pelletier et al 2020 Sept In vitro USA USA-WA1/2020 CCID50 1% to 5% PVP-I 60 s 

Xu et al 2020 Dec In vitro USA USA-WA1/2020 Fluorescent Intensity 
10% PVP-I, 1.5% H2O2, 0.12% CHX and 20- 

30% Ethanol 
20 s 

Hassandarvish et al 2020 Dec In vitro Malaysia MY/UM/6-3; TIDREC TCID50/mL 1% PVP-I 30 s and 60 s 

Ashish Jain et al 2020 Dec In vitro India strain not specified qRT-PCR 0.2% and 0.12% CHX 2% PVP-1 30 s and 60 s 

 
Meyers et al 

 
2020 Sept 

 
In vitro 

 
USA 

 
HCoV‐229e 

 
TCID50/mL 

1.5%H2O2, 1.5%H2O2 +0.1 Menthol, 

0.7%CPC, 5%PVP-I, Eucalyptol(0.092%)+ 
Menthol+Thymol(0.064%) 

 
30 s, 1 min, and 2 min 

 
Statkute et al 

 
2020 Nov 

 
In vitro 

 
UK 

 
England 2 

 
PFU/100μl 

7% ethanol+0.2%CHX, 0.05-0.1%CPC, 

21%ethanol, 0.07-0.1% CPC + 0.05 sodium 

citric acid, 7.5%PVP-I 

 
30 s 

Muñoz-Basagoiti et al 2020 Dec In vitro Spain pNL4‐3.Luc.R‐E and SARS‐CoV‐2.SctΔ19 TCID50/mL 
(1.47mM CPC+1.33mM CHX) , 2.063mM 

CPC 
2 min 

Katrin Steinhauer et al 2020 Oct In vitro Germany Isolated SARS-CoV-2 outbreak strain TCID50/mL 
Different commercially availabile 
concentrations of CHX, OCT 

15 s, 1 min and < 5min 

 

 
Katherine Davies et al 

 

 
2020 Dec 

 

 
In vitro 

 

 
UK 

 

 
England 2 

 

 
TCID50/mL 

0.2% CHX with alcohol, 0.2%CHX without 

alcohol, 1.4% dipotassium oxalate, 0.01- 

0.02% hypochlorous acid, 1.5%H2O2, 

0.58% PVP-I, Eucalyptol+thymol+menthol 

 

 
1 min 

 

Green et al 

 

2020 Oct 

 

In vitro 

 

UK 

 

HCoV‐229e 

 

TCID50/mL 

0.07% CPC, 15.7% ethanol, 0.2% zinc 

sulphate heptahydrate and mix of 

amyloglucosidase, glucose oxidase, 
lysozyme,lactoferrin. 

 

30 s and 60s 

 
Luca Cegolon et al 

 
2020 Nov 

 
In vitro 

 
Italy 

Recombinant vesicular stomatitis virus 

(rVSV) combined with the Spike (S) 

protein of SARS-CoV-2 (rVSV-S) 

 
IC50 

 
OSCN and LF 

0, 20, 40, and 

60 min 

Eriko Ohgitani et al 2020 Dec In vitro Japan Japan/AI/I-004/2020 TCID50/mL Black, green and oolong tea 10 s and 1 min 

Koch-Heier et al 2021 Mar In vitro Germany SARS‐CoV‐2; Isolate “FI‐100” PFU/ml 
0.05% CPC and 1.5% H2O2, 0.1% CHX, 
0.05% CPC, and 0.005% F 30 s 

* H2O2- Hydrogen peroxide, PVP-I -Povidone Iodine, CHX- Chlorhexidine, CPC- Cetylpyridinium Chloride, OSCN- Hypothiocyanite, 

LF- Lactoferrin, DQ- Dequalinium Chloride, BZK- Benzalkonium chloride, OCT- Octenident, PAPB- Polyaminopropyl Biguanide, 

min- minutes, s – seconds. 
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Table 2: Study characteristics of the seven in vivo included articles in this chapter. 
 

 
Author 

 
Year 

Study 

Design 

 
Country 

Number 

of 

patients 

 
Method 

Testing products or 

intervention 

 
Duration 

Lamas et al. 
2020 

July 
In vivo Spain 4 

RT- 

PCR 
1% H2O2 and 0.2% PVP-I 1 min 

Gottsauner et al. 2020 Oct In vivo Germany 10 
RT- 

PCR 
1% H2O2 30 s 

Seneviratne et al. 
2020 

Dec 
In vivo Singapore 16 

RT- 

PCR 
PVP-I, CHX and CPC 30 s 

Capetti et al. 
2020 

Sept 
In vivo Italy 6 

RT- 

PCR 
3% H2O2 30 s 

Avhad et al. 2020 Oct In vivo India 40 
RT- 

PCR 
0.2% CHX 

2X/day - 1 

week 

Huang et al. 
2021 

March 
In vivo USA 684 

RT- 

PCR 
0.12% CHX 30 s 

Guenezan et al. 2021 Feb In vivo France 24 
RT- 

PCR 
1% PVP-I 15 s 

* H2O2- Hydrogen peroxide, PVP-I -Povidone Iodine, CHX- Chlorhexidine, CPC- Cetylpyridinium Chloride, min- minutes, s – 

seconds, RT-PCR – Real-time polymerase chain reaction. 
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5.2.1 Povidone iodine (PVP-I) 

The search strategy yielded a total of thirteen studies reporting on the efficacy of PVP-I against 

SARS-CoV-2 (Meister et al,2020),(Bidra et al,2020),(Bidra et al,2020), (Anderson et al,2020), 

(Pelletier et al ,2020), (Xu et al, 2020), (Hassandarvish et al,2020), (Ashish Jain et al,2020)(Meyers 

et al, 2020),(Statkute et al,2020), (Lamas et al,2020),(Seneviratne et al,2020), (Guenezan et al, 

2021). Except for 3 in vivo studies (Lamas et al,2020) (Seneviratne et al,2020) (Guenezan et 

al,2021), the remaining studies had an in vitro study design. The concentration of PVP-I used in 

in vitro studies ranging from 0.20 to 1.50 % and a contact time varying from 15 seconds to 2 

minutes. The collective results of these in vitro studies demonstrated that PVP-I caused a 

significant reduction in viral titers of SARS-CoV-2 with log10 reduction values (LRVs) greater 

than or equal to 4 log 10 reduction of SARS-CoV-2 titers. This corresponds to over 99.999% kill 

of the virus by all the percentages of PVP-I. These studies showed that the virus was completed 

inactivated at the lowest concentration (0.5%) with a short time exposition of 15 seconds. 

 
5.2.2 Chlorhexidine (CHX) 

A total of ten studies were found that reported the efficacy of chlorhexidine against SARS- CoV-

2 (Xu et al,2020) (Ashish Jain et al,2020) (Statkute et al,2020) (Katrin Steinhauer et al,2020) 

(Katherine Davies et al,2020) (Seneviratne et al,2020) (Avhad et al,2020) (Huang et al,2020) 

(Meister et al,2020) (Koch-Heier et al,2020). Except for 3 in vitro studies (Seneviratne et al,2020) 

(Avhad et al,2020) (Huang et al,2020), the remainder had an in vivo study design. Meister et al. 

using the in vitro end point dilution assay method, evaluated viral efficacy of 2 commercial 

preparations of chlorhexidine (Chlorhexamed Forte and Dynexidine Forte 0.2%) against 3 different 

strains of SARS-CoV-2 [UKEssen strain (strain 1); BetaCoV/Germany/Ulm/01/2020 (strain2); 

BetaCoV/Germany/Ulm/02/2020 (strain 3)] and demonstrated minimal benefit (LRV = 0.50–

1.17). Regarding in vivo efficacy, Huang et al. evaluated the effectiveness of a 0.12% chlorhexidine 

gluconate mouth rinse for 30 seconds on salivary viral load in 684 patients with confirmed COVID-

19. The RT-PCR analysis demonstrated the presence of SARS-CoV-2 in baseline saliva samples 

of all patients, and a transient (2 hours) decrease in SARS-CoV-2 salivary load after CHX mouth 

rinse. 
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5.2.3 Hydrogen peroxide (H2O2) 

The literature search yielded eight studies evaluating the anti–SARS-CoV-2 efficacy of hydrogen 

peroxide (H2O2), with 5 in vitro and 3 in vivo study designs (Xu et al,2020) (Bidra et al,2020) 

(Koch-Heier et al,2020) (Meyers et al,2020) (Katherine Davies et al,2020) (Lamas et al,2020) 

(Capetti et al,2020) (Gottsauner et al,2020) (Meister et al,2020).  Bidra et al. demonstrated limited 

viral activity of 3% and 5% H2O2 when tested for either 15 or 30 seconds duration, with LRVs 

ranging from 1.00 to 1.33. This LRV for H2O2 was three times lower than the LRV obtained with 

any of the concentrations of PVP-I tested in their study (Bidra et al,2020). These findings were 

confirmed by Meister et al. demonstrating an LRV of <1 with commercial H2O2–based oral rinse 

(Cavex pre mouth rinse). However, another study concluded that 0.2 and 0.12% inactivated more 

than 99.9% of SARS-CoV-2 virus, in minimal contact time of 30 seconds (Capetti et al,2020). On 

the other hand, seven other publications, including in vivo studies, showed only a minimal effect 

of hydrogen peroxide against SARS-CoV-2. 

 
5.2.4 Essential oils 

Only four in vitro studies reported on anti–SARS-CoV-2 efficacy of essential oil–based mouth 

rinse (Listerine Cool Mint)  (Meyers et al,2020) (Statkute et al,2020) (Green et al,2020) (Meister 

et al,2020). The study using a fifty-percent tissue culture infective dose (TCID 50), a measure of 

infectious virus titer, reported a viral titer reduction of three orders of magnitude with Listerine in 

comparison to the control group (Meyers et al,2020) (Green et al,2020). 

 
5.2.5 Cetylpridinium choride (CPC) 

Six studies reported on the efficacy of CPC against SARS-CoV-2 (Koch-Heier et al,2020) (Meyers 

et al,2020) (Green et al,2020) (Statkute et al,2020) (Muñoz-Basagoiti et al,2020) (Seneviratne et 

al,2020). One study was in vivo (Seneviratne et al,2020), while the other 5 had an in vitro study 

design. The in vitro study used a concentration of 0.05-0.1% CPC with a contact time varying from 

30 seconds to 2 minutes. The collective results of these studies demonstrate that CPC caused a 

significant reduction in viral titers of SARS-CoV-2 with LRV values greater than or equal to 4 log 

10 reduction of SARS-CoV-2 titers (Koch-Heier et al,2020) (Meyers et al,2020) (Green et 

al,2020). Statkute et al. conducted an in vitro study of England 2 type of SARS-CoV2 for 30 

seconds to compare the antiviral activity between CPC containing mouth rinse and PVP- I 
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containing one. The results showed complete elimination of the virus by CPC and 99.9% 

inactivation with PVP-I. 
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  CHAPTER 6  
 
 

DISCUSSION 

 
 

Frontline healthcare professionals play a vital role in the prevention, management, and treatment 

of COVID-19 outbreaks in the world. In face of a constant virus exposure, the death rate among 

these professionals, before vaccines were distributed, was significant. The CDC and ADA 

recommended preprocedural prophylactic antiseptic oral rinse to potentially reduce the SARS- 

CoV-2 viral load in patients, to protect the healthcare workers. However, there are several types of 

products, concentrations, administration-modes, and different types of tests to evaluate the risk of 

virus transmission. This thesis has gathered all the relevant information on using prophylactic 

antiseptic oral rinse, and its role in minimizing the transmission of SARS-CoV-2, and performed 

a systematic review, and a comprehensive analysis, to help stakeholders minimize virus 

transmission to healthcare professionals exposed to oral secretions. 

 
The studies included in the final review, mostly focused on evaluating PVP-I mouth rinses 

(Meister et al,2020) (Bidra et al,2020) (Anderson et al,2020) (Pelletier et al,2020) (Xu et al,2020) 

(Hassandarvish et al,2020) (Ashish Jain et al,2020) (Meyers et al,2020) (Statkute et al,2020) 

(Lamas et al,2020) (Seneviratne et al,2020) (Guenezan et al,2021) CHX (Xu et al,2020) (Ashish 

Jain et al,2020) (Statkute et al,2020) (Katrin Steinhauer et al,2020) (Katherine Davies et al,2020) 

(Seneviratne et al,2020) (Avhad et al,2020) (Huang et al,2020) (Meister et al,2020) (Koch-Heier 

et al,2020), H2O2 (Xu et al,2020) (Bidra et al,2020) (Koch-Heier et al,2020) (Meyers et al,2020) 

(Katherine Davies et al,2020) (Lamas et al,2020) (Capetti et al,2020) (Gottsauner et al,2020) 

(Meister et al,2020), essential oil–based (Meyers et al,2020) (Statkute et al,2020) (Green et 

al,2020) (Meister et al,2020), and CPC (Koch-Heier et al,2020) (Meyers et al,2020) (Green et 

al,2020) (Statkute et al,2020) (Muñoz-Basagoiti et al,2020) (Seneviratne et al,2020). PVP-I is a 

mouth rinse widely used as presurgical antiseptic in clinical practice due to the broad-spectrum 

antimicrobial activity. This product acts by releasing free iodine, which disrupts microbial 

metabolic pathways and destabilizes structural components of cell membranes of pathogens (Fine 

PD, 1985). There are some concerns about staining of teeth and tissues due to the iodine content 

in PVP-I; however, a clinical trial study showed that PVP-I causes less pigmentation in the teeth 

compared to CPC and CHX. The concentration of PVP-I tested in most of the studies included in 
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this review (Meister et al,2020) (Bidra et al,2020) (Anderson et al,2020) (Pelletier et al,2020) (Xu 

et al,2020) (Hassandarvish et al,2020) (Ashish Jain et al,2020) (Meyers et al,2020) is below the 

recommended safe concentration of 5% for oral use (Frank et al, 2020). Ready-to-use PVP-I mouth 

rinse is not available in some countries; however, it is possible to dilute this product to an 

appropriate concentration prior to oral use (Frank et al, 2020). In relation to in vitro studies 

involving PVP-I efficacy, PVP-I has demonstrated very promising results to significantly reduce 

(99.99%) the virucidal activity against SARS-CoV-2. However, these experiments were done in 

laboratory settings, which may significantly differ from a clinical scenario. Currently, the data 

from in vivo research are limited to only a few studies (Lamas et al,2020) (Seneviratne et al,2020) 

(Guenezan et al,2021), with small sample size populations. In order to draw better conclusions and 

make clinical recommendations, it is necessary to conduct a well-designed clinical trial with an 

adequate number of patients in each intervention, and to use proper control groups and methods. 

 
CHX, a broad-spectrum biocide, was the second most investigated mouthwash to reduce COVID- 

19 virus under in vitro laboratory conditions, and in vivo tests using different concentrations of 

0.1%, 0.12% and 0.2% for 30 seconds (Xu et al,2020) (Ashish Jain et al,2020) (Statkute et al,2020) 

(Katrin Steinhauer et al,2020) (Katherine Davies et al,2020) (Seneviratne et al,2020) (Avhad et 

al,2020) (Huang et al,2020) (Meister et al,2020) (Koch-Heier et al,2020). Using in vitro 

experiments, Meister et al. and Xu et al., showed that CHX was 0.01% more effective than PVP- 

I. In similar manner, an in vivo study conducted by Huang et al. testing 0.12% CHX for 30 seconds 

in 684 patients showed a significant reduction in the viral load and these authors recommended 

CHX as an effective preprocedural oral rise to prevent the spread of this virus. 

 
Use of H2O2, a widely used antiseptic in healthcare, has been advocated during COVID-19 

pandemic as an oral rinse. The available evidence from in vitro and in vivo studies (Xu et al,2020) 

(Bidra et al,2020) (Koch-Heier et al,2020) (Meyers et al,2020) (Katherine Davies et al,2020) 

(Lamas et al,2020) (Capetti et al,2020) (Gottsauner et al,2020) (Meister et al,2020) considering 

concentrations of 1%, 1.5%, and 3% for a minimum contact period of 15 seconds (Bidra et al,2020) 

did not yield encouraging outcomes. Most of the studies showed minimal virucidal activity in vitro 

of H2O2 as oral rinse. Furthermore, Gotttsauner et al. performed an in vivo study with 10 patients 

and concluded that 1% H2O2 had no effect against SARS-CoV-2 viral load.
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There are few studies showing results on the efficacy of essential oil–based mouth rinse 

(Listerine) to provide some protection in preventing viral transmission (Meyers et al,2020) 

(Statkute et al,2020) (Green et al,2020) (Meister et al,2020). Meyers et al. and Green et al. 

concluded that a combination of essential oils might be helpful but did not significantly decrease 

viral action. Similarly, CPC has reported promising preliminary results as an anti-COVID 

mouthwash with reduction in the viral titer (Koch-Heier et al,2020) (Meyers et al,2020) (Green et 

al,2020) (Statkute et al,2020) (Muñoz-Basagoiti et al,2020) (Seneviratne et al,2020); however, 

results are based on only a few studies so further clinical validation is necessary. There is also 

concern about considerable teeth stains after using CPC mouthwash. It is important to note that for 

the in vitro studies, a large variety of SARS-CoV-2 strain types were used. 

 
While COVID-19 research is being published at an astonishingly fast pace, and the published 

material has limitations, it is imperative that current and potential recommendation options be 

frequently re-evaluated to offer the best possible protection under current unprecedented 

circumstances. Future research on the efficacy of antiseptics oral rinses should focus on reporting 

factors such as exposure time, strength, volume of mouth rinse, and SARS-CoV-2 strain, so that 

results can be extrapolated to the clinical setting. Similarly, clinical studies should have adequate 

sample size and control groups to yield more reliable conclusions and have better external validity. 

Furthermore, factors such as baseline viral titer load, patient demographics, and symptomatology 

should also be considered and reported to match patient data and to provide a better understanding 

of results. 
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  CHAPTER 7  
 
 

CONCLUSION AND FUTURE DIRECTIONS 

 

 
Healthcare professionals performing AGMP are at increased risk for infection and death by 

COVID-19. Use of a preprocedural prophylactic antiseptic oral rinse can minimize the risk of 

SARS-CoV-2 transmission in healthcare workers. There has been great variability in practice, 

along with a plethora of recommendations that differed amongst institutions as to pre-procedure 

oral solutions. Experimental and clinical research studies have shown that using pre-procedure 

antiseptic solutions, such as products containing polyvinylpyrrolidone iodine (PVP-I), 

chlorhexidine gluconate (CHG), cetylpyridinium chloride (CPC), chlorine dioxide (ClO2), 

essential oils, and hydrogen peroxide (H2O2) can reduce viral load. 

Considering different products and concentrations, results from previous studies summarized in 

the current thesis have suggested that PVP-I and CPC are the most clinical effective preprocedural 

oral rinse methods to reduce SARS-CoV-2 viral load in saliva, thereby potentially best-protecting 

healthcare professionals. It is hoped that this information will help protect health professionals 

exposed to high viral load during AGMP. 

 
Future research is needed to better determine the most effective pre-procedure rinse solution that 

reduces SARS-CoV-2 viral load in saliva, the optimal concentration, exposure time, volume of 

mouth rinse and potential side effects, so that results can be extrapolated to the clinical setting. A 

blinded randomized controlled parallel group design trial with adequate sample size is likely to 

yield more reliable conclusions. 

 
Finally considering the highly contagious new Delta variant, it would be useful to determine if daily 

use of antiseptic oral rinses in infected patients for 2-4 weeks post-infection might prevent virus 

shedding and potential transmission to others. 
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  APPENDIX 1: SUPPLEMENTARY MATERIAL - STUDY PROTOCOL  
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Embase <1974 to 2021 May 21> 

# Searches Results 

1 sars-related coronavirus/ 467 
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(coronavirinae/ or betacoronavirus/ or coronavirus infection/) and (epidemic/ or 

pandemic/) 

 
11332 
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(nCoV* or 2019nCoV or 19nCoV or COVID19* or COVID or SARS-COV-2 or 

SARSCOV-2 or SARS-COV2 or SARSCOV2 or Severe Acute Respiratory Syndrome 

Coronavirus 2 or Severe Acute Respiratory Syndrome Corona Virus 2).ti,ab,kw,hw,ot. 

 

 
 

89720 

 
4 

((new  or  novel or "19"  or  "2019" or  Wuhan or Hubei  or China  or  Chinese)  adj3 

(coronavirus* or corona virus* or betacoronavirus* or CoV or HCoV)).ti,ab,kw,hw,ot. 

 
84719 

 
5 

((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* or epidemic* 

or outbreak* or crisis)).ti,ab,kw,ot. 

 
5742 

6 ((Wuhan or Hubei) adj5 pneumonia).ti,ab,kw,ot. 345 

7 or/1-6 97331 

8 limit 7 to yr="2019 -Current" 96010 

9 mouthwash/ 4828 

10 chlorhexidine/ 18100 

11 povidone iodine/ 10636 

12 hydrogen peroxide/ 97655 

 
13 

(((mouth or oral*) adj3 (rins* or wash*)) or mouthwash* or mouthrinse* or 

gargl*).ti,ab,kw. 

 
8703 

 

 
 

14 

((mouth or oral*) adj3 (Chlorhex* or chlorohex* or bidex or lisium or nibitane or 

nolvasan or nolvascin or rotersept or sterilon or tubilicid or tubulicid or 

umbipro)).tw,kw. 

 

 
 

745 

 
15 

((mouth or oral*) adj3 ((povidone adj2 iodide) or (polyvidone adj2 iodine) or betadine 

or  beta-isodona  or  betaisodona  or  pharmadine  or  betaisodona  or  braunoderm or 

 
28 
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 braunol or braunovidon or bridin* or destrobac*or iodopovidone or isodine* or 

polyvinylpyrrolidine iodine or polyvinylpyrrolidone iodide or polyvinylpyrrolidone 

iodine or povadyne or prepodyne or proviodine or PVP-I or PVP-II or PVP-1 or PVP- 

2 or pvp-iodine or traumasept or videne or vidine)).tw,kw. 

 

 

 
 

16 

((mouth or oral*) adj3 (albone or crystacide or dihydrogen dioxide or eskata or h2o2 

or hioxyl or hydrogen dioxide or (hydrogen adj2 peroxide) or hydrogen superoxide or 

hydrogenperoxide or microcid or oxigenal or perhydrol or pyrozone)).tw,kw. 

 

 
 

110 

17 or/9-16 131726 

18 8 and 17 327 

 
19 

(exp animal/ or exp juvenile animal/ or adult animal/ or animal cell/ or animal tissue/ 

or nonhuman/ or animal experiment/ or animal model/) not human/ 

 
6778655 

 

 

 

 
20 

(animal or animals or canine* or dog or dogs or feline or ferret* or hamster* or lamb 

or lambs or mice or monkey or monkeys or mouse or murine or pig or pigs or piglet* 

or porcine or primate* or rabbit* or rats or rat or rodent* or sheep* or 

veterinar*).ti,kw,dq,jx. not (human* or patient*).mp. 

 

 

 

 
2084060 

21 18 not (19 or 20) 308 
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PubMed 
 

 

 

 
# Query Results 

5 #1 AND #4 146 

4 #2 OR #3 80,616 
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(((mouth-wash*[Title/Abstract] OR mouth-rins*[Title/Abstract] OR oral*-wash*[Title/Abstract] 

OR oral*-rins*[Title/Abstract] OR mouthwash*[Title/Abstract] OR mouthrinse*[Title/Abstract] 

OR gargl*[Title/Abstract]) OR ((mouth[Title/Abstract] OR oral*[Title/Abstract]) AND 

(Chlorhex*[Title/Abstract] OR chlorohex*[Title/Abstract] OR bidex[Title/Abstract] OR 

lisium[Title/Abstract] OR nibitane[Title/Abstract] OR nolvasan[Title/Abstract] OR 

nolvascin[Title/Abstract] OR rotersept[Title/Abstract] OR sterilon[Title/Abstract] OR 

tubilicid[Title/Abstract] OR tubulicid[Title/Abstract] OR umbipro[Title/Abstract]))) OR 

((mouth[Title/Abstract] OR oral*[Title/Abstract]) AND (povidone-iodide[Title/Abstract] OR 

iodide-povidone[Title/Abstract] OR polyvidone-iodine[Title/Abstract] OR iodine- 

polyvidone[Title/Abstract] OR betadine[Title/Abstract] OR beta-isodona[Title/Abstract] OR 

betaisodona[Title/Abstract] OR pharmadine[Title/Abstract] OR betaisodona[Title/Abstract] OR 

braunoderm[Title/Abstract] OR braunol[Title/Abstract] OR braunovidon[Title/Abstract] OR 

bridin*[Title/Abstract] OR destrobac*or iodopovidone[Title/Abstract] OR 

isodine*[Title/Abstract] OR polyvinylpyrrolidine iodine[Title/Abstract] OR 

polyvinylpyrrolidone iodide[Title/Abstract] OR polyvinylpyrrolidone iodine[Title/Abstract] OR 

povadyne[Title/Abstract] OR prepodyne[Title/Abstract] OR proviodine[Title/Abstract] OR PVP- 

I[Title/Abstract] OR PVP-II[Title/Abstract] OR PVP-1[Title/Abstract] OR PVP- 

2[Title/Abstract] OR pvp-iodine[Title/Abstract] OR traumasept[Title/Abstract] OR 

videne[Title/Abstract] OR vidine[Title/Abstract]))) OR ((mouth[Title/Abstract] OR 

oral*[Title/Abstract]) AND (albone[Title/Abstract] OR crystacide[Title/Abstract] OR dihydrogen 

dioxide[Title/Abstract] OR eskata[Title/Abstract] OR h2o2[Title/Abstract] OR 

hioxyl[Title/Abstract] OR hydrogen dioxide[Title/Abstract] OR hydrogen- 

peroxide[Title/Abstract] OR hydrogen superoxide[Title/Abstract] OR 

hydrogenperoxide[Title/Abstract] OR microcid[Title/Abstract] OR oxigenal[Title/Abstract] OR 

perhydrol[Title/Abstract] OR pyrozone[Title/Abstract])) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
10,105 
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2 

((("Mouthwashes"[Mesh]) OR "Chlorhexidine"[Mesh]) OR "Povidone-Iodine"[Mesh]) OR 

"Hydrogen Peroxide"[Mesh] 

 
75,781 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1 

((Coronavirus[mh:noexp] OR Betacoronavirus[mh:noexp] OR Coronavirus 

Infections[mh:noexp]) AND (Disease Outbreaks[mh:noexp] OR Epidemics[mh:noexp] OR 

Pandemics[mh])) OR COVID-19 diagnostic testing [Supplementary Concept] OR COVID-19 

drug treatment [Supplementary Concept] OR COVID-19 serotherapy [Supplementary Concept] 

OR COVID-19 vaccine [Supplementary Concept] OR spike glycoprotein, COVID-19 virus 

[Supplementary Concept] OR COVID-19 [Supplementary Concept] OR severe acute respiratory 

syndrome coronavirus 2 [Supplementary Concept] OR nCoV[tiab] OR nCoV[tt] OR 

2019nCoV[tiab] OR 2019nCoV[tt] OR 19nCoV[tiab] OR 19nCoV[tt] OR COVID19*[tiab] OR 

COVID19*[tt] OR COVID[tiab] OR COVID[tt] OR SARS-CoV-2[tiab] OR SARS-CoV-2[tt] OR 

SARSCOV-2[tiab] OR SARSCOV-2[tt] OR SARSCOV2[tiab] OR SARSCOV2[tt] OR 

Severe Acute Respiratory Syndrome Coronavirus 2[tiab] OR Severe Acute Respiratory Syndrome 

Coronavirus 2[tt] OR ((severe acute respiratory syndrome[tiab] OR severe acute respiratory 

syndrome[tt]) AND (corona virus 2[tiab] OR corona virus 2[tt])) OR new coronavirus[tiab] OR 

(new[tt] AND coronavirus[tt]) OR novel coronavirus[tiab] OR novel coronavirus[tt] OR novel 

corona virus[tiab] OR (novel[tt] AND corona virus[tt]) OR novel CoV[tiab] OR (novel[tt] AND 

CoV[tt]) OR novel HCoV[tiab] OR (novel[tt] AND HCoV[tt]) OR (("19″[tiab] OR "19"[tt] OR 

"2019"[tiab] OR "2019"[tt] OR Wuhan[tiab] OR Wuhan[tt] OR Hubei[tiab] OR Hubei[tt]) AND 

(coronavirus*[tiab] OR coronavirus*[tt] OR corona virus*[tiab] OR corona virus*[tt] OR 

CoV[tiab] OR CoV[tt] OR HCoV[tiab] OR HCoV[tt])) OR ((coronavirus*[tiab] OR 

coronavirus*[tt] OR corona virus*[tiab] OR corona virus*[tt] OR betacoronavirus*[tiab] OR 

betacoronavirus*[tt]) AND (outbreak*[tiab] OR outbreak*[tt] OR epidemic*[tiab] OR 

epidemic*[tt] OR pandemic*[tiab] OR pandemic*[tt] OR crisis[tiab] OR crisis[tt])) OR 

((Wuhan[tiab]   OR  Wuhan[tt]   OR  Hubei[tiab]  OR  Hubei[tt])   AND   (pneumonia[tiab] OR 

pneumonia[tt])) AND 2019/10/31:3000/12/31[Date – Publication] 
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braunol or braunovidon or bridin* or destrobac*or iodopovidone or isodine* or 
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