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            Abstract

            
               
High generation of aerosols, and the presence of SARS-CoV-2 in saliva have suggested oral cavity as a reservoir for COVID-19
                  transmission. COVID-19 can penetrate the human body. The transmission can occur during coughing, sneezing, talking and even
                  during dental care. SARS-CoV-2 is an enveloped virus, characterized by an outer lipid membrane. It has been seen that preprocedural
                  rinses with mouthwash reduces the viral load. Chlorhexidine gluconate has been used in the clinical practice since ages. It
                  is a broad spectrum antimicrobial agent, causing distruction of cellular membranes. It acts against gram positive and gram
                  negative bacteria, aerobes, facultative anaerobes and fungus. It is also seen to be effective against viruses. Therefore,
                  this review focuses on the role of chlorhexidine in COVID-19.
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               Introduction

            The microorganism found in the oral cavity have been referred to as the oral microbiome. The term microbiome was coined by
               Joshua Lederberg. This signifies the ecological community of commensal, symbiotic and pathogenic microorganism that share
               the body space. The oral cavity includes several microbial habitats. These include the teeth, gingival sulcus, attached gingiva,
               tongue, cheek, lip, hard palate and soft palate. Therefore, the oral cavity is the major gateway to the human body.1

            The hazards to which the dental clinicians are exposed in the dental office includes pathogenic microorganism (viruses, bacteria
               and fungi). Microorganisms can spread easily in the closed spaces. During any dental procedure, microorganism can be transferred
               from the patient’s oral cavity onto the doctor and other way round. In dental office, the routes of spreading biological factors
               include blood borne route, direct contact with the patient and contamination of instruments and through emission of aerosols.2

            Aerosols are liquid or solid units that remains in air for a longer period of time.3 These aerosols which are produced from the working handpiece are of serious concern to the dentist as it contains saliva
               with microorganisms that come from the oral cavity and the respiratory tract of the patient. Procedures performed with these
               handpieces may introduce bacteria present in the oral cavity of the patient to their blood and lymphatics leading to bacteremia.2

            In late 2019, there was a sudden outbreak of COVID-19 virus producing widespread complications.4 COVID-19 belongs to coronavirus family. Only α and β family coronaviruses can infect humans, and COVID- 19 is from β family
               coronaviruses.5 The transmission of COVID-19 happens due to close interaction with an ill person, exposure to coughing, sneezing and airborne
               particles.6

            Saliva plays a key role in the transmission of COVID-19 through infected droplets.7 Aerosols carrying the virus can penetrate the human respiratory system during normal breathing and can cause COVID-19 disease.8 
            

            One of the way to decrease viral load in dental atmosphere is with usage of mouthwashes earlier to the treatment.9 
            

         

         
               Pathogenesis of Coronavirus Disease 2019

            Coronavirus are a group of enveloped RNA viruses. It has a typical structure with the spike protein in its membrane envelope.10 The interaction of the virus protein and angiotensin-converting enzyme 2 (ACE-2) receptor makes it possible for the virus
               to enter the cell.11 The distribution of ACE-2 receptor in different parts of the body may indicate possible routes of infection. The ACE-2 receptor
               of epithelial cells of the salivary glands is the chief target of the COVID-19 virus. This receptor is found in abundance
               in tongue, representing a high chance of infection in the oral cavity.12 
            

            After the contamination with SARS-CoV-2 genome host cell starts innate and adaptive immune response which characterizes the
               first line of defence against the viral infection. The innate immune response is activated by interferon (IFN) type I. Also,
               Th1 mediated immune response plays a predominant role in adaptive immunity against viral infections. Cytokine storm that is
               high levels of chemokines and plasma cytokines like interleukins (IL) are also seen in the COVID-19 patients. This cytokine
               storm leads to the viral sepsis which is followed by lung injury brought by inflammation. Severity of the disease in patient
               is related with noticeable reduction in the amount of circulating B cells, CD8＋ cells, CD4＋ cells, natural killer cells as
               well as reduction in eosinophils, monocytes and basophils. (Figure  1)13 
            

            A high SARS-CoV-2 viral load is seen in saliva and as well as periodontal pockets.14, 15 These findings suggest oral cavity to be a reservoir for transmission of SARS-Cov-2.
            

            
                  
                  Figure 1
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               Chlorhexidine

            Chlorhexidine gluconate, a biguanide compound, has been used in the clinical practice since ages. It is a broad spectrum antimicrobial
               agent, causing distruction of cellular membranes.16 It acts against gram positive and gram negative bacteria, aerobes, facultative anaerobes and fungus. 
            

            The antiplaque effect of chlorhexidine makes it a gold standard and can be attributed to its substantivity. Substantivity
               can be defined as an ability of an agent to adhere to soft and hard tissues and then be released over the time with retention
               of potency. The antibacterial effect of chlorhexidine can be explained by its superior persistence at the tooth and the mucosal
               surface.17

            
                  Antimicrobial activity

               At low concentration chlorhexidine causes displacement of calcium and magnesium and loss of potassium for the cell wall, resulting
                  in a bacteriostatic effect.18  At high concentrations chlorhexidine causes leakage of all the intercellular components out of the cell resulting in cell
                  lysis and death.19 The antiviral effect of chlorhexidine is also due to altered cell membrane permeability and also it can inactivate enveloped
                  viruses.20

            

            
                  Uses

               
                     
                     	
                        Management of oral hygiene.

                     

                     	
                        Management of gingivitis, periodontitis and peri-implantitis.

                     

                     	
                        Irrigant in root canal therapy.

                     

                     	
                        Pre rinse to reduce aerosolisation of microbes during dental procedure.

                     

                  

               

            

            
                  Oral hygiene

               Chlorhexidine can be used as a mouthwash in reducing the amount of plaque on teeth.21  Along with mouthwash, mechanical toothbrushing and interdental cleaning aids are the preferred method for the effective
                  plaque removal. 
               

            

            
                  Gingivits and periodontitis

               Gingivitis is a gum disease whereas periodontitis is an inflammatory condition characterized by loss of attachment apparatus
                  leading to bone loss and eventually tooth loss. The most significant levels of disease involve gram negative anaerobic species.22 For established periodontitis chlorhexidine mouthrinses for a specific limited period of time must be employed alongside
                  mechanical measures.23

            

            
                  Peri-implantitis

            

            
                  Irrigant in root canal therapy

               Irreversible pulpitis and periapical periodontitis are caused by bacteria entering the root canal system.24 Gram positive Enterococcus faecalis, is a most resistant bacteria to disinfection and unresolved periapical infection. 0.2%
                  of chlorhexidine for whole mouth oral disinfection can be used as an adjunct to healing of perio-endo lesions after RCT is
                  completed.25

            

            
                  Preprocedural mouthwash in dental setting

               Dental procedures such as high-speed drill and ultrasonic scalers, microorganisms can aerosolise and splatter upto 6 feet
                  away from the dental chair.26 It has been found that preprocedural rinse with mouthwash can lessen dentally produced aerosolisation of viral microorganisms.27 0.2% chlorhexidine reduces the number of colony forming units (CFUs) of bacteria produced due to ultrasonic scaling.28

            

            
                  Side effects

               Chlorhexidine with its advantages also has some side effects which include tooth staining, dry mouth, altered taste sensations
                  and discoloured or coated tongue.29  The other less common side effects include burning sensation, desquamation of the oral mucosa, swelling of the parotid gland
                  and oral paraesthesia.30 The reason for tooth staining after beyond the specified time period is due to non-enzymatic browning (Maillard reaction)
                  and production of the pigmented metal sulphide formation in the pellicle. 31

            

         

         
               Importance of Chlorhexidine against Covid-19

            Chlorhexidine is more effective against enveloped than non-enveloped viruses.32  Yoon et al 10 concluded the suppression of SARS-CoV-2 for two hours after using 15ml 0.12% chlorhexidine once. Therefore its use will be
               benficial for the control of COVID-19 transmission.
            

            It is seen that patients with lung infections have different oral flora and when these patients are exposed to infective microorganism
               leads to alteration in the patients’s systemic symptoms. Efforts to reinstate the normal flora in patients with lung infections
               decrease the systemic complications of the disease and hasten the recovery course.33  Use of chlorhexidine in COVID-19 patients with different oral flora, reduces the symptoms in these patients.5 Likewise, in critically ill patients, it has been found that chlorhexidine mouthwash or gel can assist to cut the rate of
               ventilator associated pneumonia from 24% to about 18%.34  Use of chlorhexidine ensures superior care of caregivers and staff in the health care organization and who are in direct interaction
               with these patients.35

         

         
               Conclusion

            The effect of occurrence and progression of SARS-CoV-2 on the interaction among the virus and the individual’s immune system.
               The various viral factors include virus category, mutation, viral load, viral titer and viability of the virus in vitro. The
               individual’s immune factors include genetics, age, gender, nutritional status. All these factors play important role in the
               infection with the virus, the duration and severity of disease. This brief review suggests that use of preprocedural rinse
               in dental clinics reduces SARS-CoV-2 viral load from previous dental procedure and reduces the cross infection risk while
               treating patients during the pandemic. Also, need for proper hand hygiene, personal protective equipment (PPE) and protective
               measures in the aerosol production, should be considered.
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