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1.Abstract  

Coronavirus disease-2019 (COVID-19), is contagious disease caused by severe acute 

respiratory syndrome-coronavirus-2 (SARS-CoV-2), has reached pandemic status. As 

it spreads across the world, it has overwhelmed health care systems, strangled the 

global economy and led to a devastating loss of life. Widespread efforts from 

regulators, clinicians, and scientists are driving a rapid expansion of knowledge of the 

SARS-CoV-2 virus and COVID-19. 

 In this review we examined  the most current data, with a focus on the basic 

understanding of the mechanism(s) of disease and translation to the clinical syndrome 

and potential therapeutics. In addation,we discuss the basic virology, epidemiology, 

clinical manifestation, multiorgan consequences, and outcomes,With a focus on oral 

manifestations and impacts on pandemic in dentistry.  
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2.Introduction  

Recently, the outbreak of various infectious diseases has significantly impacted the 

lives of millions of people (Liao et al ,2017  ,  Grubaugh et al, 2019) .  

These diseases have not only strained our medical and public health facilities but also 

burdened economists, scientists, and politicians in responding to the financial 

hardships, discovery of vaccines, and dealing with public anxieties and expectations, 

respectively (Goenka et al ,2019).  

One such infectious disease occurred at the end of 2019, just before the biggest 

Chinese festival (Wang et al, 2020). This was noticed by the sudden emergence of 

several acute pneumonia cases with similar symptoms in Wuhan, one of the largest 

cities in China (Zhou et al ,2020 , Jiang et al, 2020).  

Later, the cause of the disease was identified by genome sequencing technology as a 

novel form of coronavirus which was named as severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) and the disease was named as coronavirus disease 2019, 

or COVID-19 (Yang et al ,2020).  

The main transmission routes described are direct, as caused by coughing, sneezing, 

droplets of  saliva expelled during the phonation, or indirect by contact with the main 

body mucous membranes  such as oral, ocular, and nasal (Chen et al, 2020  ). 

Public awareness of the spread of microorganisms and infectious  diseases in the 

dental office among the dentist, auxiliaries, and laboratory personnel has increased  

significantly (Leung et al ,1983). 

 Therefore, several scientific dental societies have produced recommendations  on 

dental activity, specifically for the management of acute dental infections (Sinjari et 

al, 2020). 
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It has many possible oral-related symptoms include: hypogeusia, xerostomia, and 

chemosensory alterations (Vinayachandran, et al, 2020). In fact, xerostomia has been 

found mainly among COVID-19 patients (Freni et al ,2020). 

In addition , most patients take a large number of drugs that may produce the oral 

manifestations, thus the need in evaluating in an observational study the oral 

manifestation of COVID-19 hospitalized patients (Sinjari et al, 2020). 

In this study , we will explain the various aspects of covid-19 pandemic with focusing 

on the oral manifestation of the disease and it‟s impacts in dentistry. 

 

 

3.Aim of study 

Studying the various aspects of coronavirus infection(COVID-19),including its oral 

manifestations and impacts on dentistry. 
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4.Review of literature 

4.1Epidemiology 

General information about the pandemic: 

An outbreak of a mysterious pneumonia characterized by fever, dry cough, and 

fatigue, and occasional gastrointestinal symptoms occurred in late December 2019 in a 

seafood wholesale wet market, the Huanan Seafood Wholesale Market, in 

Wuhan,Hubei, China(Huang et al,2020). 

The initial outbreak was reported in the market in December 2019 and involved about 

66% of the staff there. 

Announcement of an epidemiologic has been made by the local health authority on 

December 31, 2019. However, in the following month (January) thousands of people 

in China, including many provinces (such as Hubei, Zhejiang, Guangdong, 

Henan,Hunan, etc.) and cities (Beijing and Shanghai) were attacked by the rampant 

spreading of the disease(World Health Organization,2019). Furthermore, the disease 

traveled to other countries, such as Thailand, Japan, Republic of Korea, Viet Nam, 

Germany, United States, and Singapore. 

The most critical question in the minds of governments and public health officials was 

thepossibility of SARS-CoV-2 causing a global pandemic as action was named as 

COVID-19(Wu et al, 2020). 

 

Inoculation of  bronchoalveolar lavage fluid obtained from patients with 

pneumonia of unknown origin into human airway epithelial cells and Vero E6 and 

Huh7 cell lines led to the isolation of a novel beta- corona virus(Zhu et al,2020). 

This novel coronavirus was provisionally named 2019-nCoV, now SARS-CoV-2 

according to the Coronavirus Study Group of the International Committee on 

Taxonomy of Viruses. 
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As of 10 March, more than 48,000 confirmed cases and nearly 3000 deaths were 

reported across the globe. Finally, the WHO declared COVID-19 as a pandemic on 11 

March 2020(Whitworth , 2020). 

 

4.2Basic virology of SARS-CoV-2 

a.Genetics and structure: 

Coronaviruses are enveloped positive sense single-stranded RNA viruses sized 80–220 

nm in diameter. The envelop bears crown-like, 20-nm in length spikes that resemble 

corona of the sun under electron microscopy, hence given its name coronavirus. The 

virus can cause disease both in animal and human. It carries the largest genome among 

the currently known RNA viruses (Englund  et al 2019). 

Coronaviruses are members of the subfamily Coronavirinae in the family 

Coronaviridae and the order Nidovirales. This subfamily divides into 4 generations 

alpha-coronavirus, beta-coronavirus, gamma-coronavirus, and delta-coronavirus.. Four 

corona viruses are endemic in humans. These are human corona viruses (HCoV) 

229E, OC43, NL63, and HKU1.  

Two epidemic human corona viruses are SARS-CoV and MERS-CoV. Alpha-

coronavirus includes HCoV 229E and NL63, and beta-coronavirus includes HCoV 

OC43, HKU1, SARS-CoV, and MERS-CoV.  

Within the coronavirus particle, a nucleoprotein (N) wraps the RNA genome to form a 

coiled tubular structure together. The viral envelop (E) surround this helical 

nucleocapsid. Two or 3 structural proteins are associated with viral envelop. The 

matrix protein (M) embedded in envelop. The spike structural protein (S) anchored in 

envelop is target of neutralizing antibody. The hemagglutinin esterase is found in 

several of the betacoronaviruses (Brian and  Baric  , 2005) . 
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The coronaviruses have 5 essential genes which are for 4 structural proteins (N, E, M, 

S) and for viral replication/ transcription (RNA dependent RNA polymerase, 

RdRp).(Brian and Baric ,2005) . 

 

 

 

b.Life cycle  : 

 

SARS-CoV-2 is known to bind to cells via the same receptor as SARS-CoV-1, the 

membrane-bound glycoprotein angiotensin-converting enzyme 2 (ACE2) ,(Zhou et al 

,2020). 

It has not been observed to bind other CoV receptors, namely dipeptidyl peptidase 4 

(DPP4) or aminopeptidase N (APN) ,( Zhou  et al, 2020)( Walls  et al ,2020). 

 

Figure 1] structure of SARS-COV-2] 
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After binding of ACE2, the virus is internalized via endocytosis without access to the 

host intracellular compartment until a membrane fusion event occurs  (Walls , et al 

,2020).This process is mediated, at least in part, by another membrane bound protease 

known as transmembrane serine protease 2 (TMPRSS2), which cleaves the S protein 

as a necessary step of membrane fusion .  

Upon membrane fusion, the viral RNA genome enters the intracellular compartment. 

At this point, the viral RNA may be translated into its encoded structural and 

nonstructural proteins (Fehr et al,2015).  

 

4.3 Immunology of covid 19 

The immune response to SARS-CoV-2 reveals a delicate balance between protective 

effects and harmful pathological reactions and can possibly explain the highly variable 

disease manifestations in subjects infected with this novel coronavirus. 

 A better understanding of the anti-viral immune response is not only critical for 

vaccine development but might also provide targets for pharmaceutical and 

immunological treatment options. Many countries are now testing for SARS-CoV-2 

anti- bodies at the population level or in specific groups, such as health workers. WHO 

supports this. People who assume that they are immune to a second infection because 

they have received a positive serological test result, may ignore public health advice 

and increase the risks of continued transmission (WHO, 2020). 

Recurrence was initially raised by observing a return to a positive viral RNA test after 

two consecutive negative tests. Titers were, however, just around detection limit 

(Chen et al., 2020b).After two negative tests in the hospital, a few persons from 

Wuhan tested positive for viral RNA 5-13 days after hospital discharge (Lan et al., 

2020).These cases are probably reflecting combined problems with false negative test 

results and prolonged virus excretion, frequently observed in COVID-19 patients. It is 
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unlikely that 'long COVID-19' patients experiencing symptoms concern about 

recurrence weeks and months after the initial infection are cases of recurrence (Rubin, 

2020). 

 

a.Humoral immune responses  

Seroconversion: 

Understanding the immune reactions following natural infection or vaccination is 

crucial for predicting future trajectories of the pandemic and has led to intensive 

efforts by immunologists to decipher them. Three early Chinese studies investigated 

the antibody response to infection. In one study, 285 Chinese COVID-19 patients were 

investigated for acute antibody response against the viral S and N proteins by a 

magnetic chemiluminescence enzyme immunoassay. Three weeks after symptom 

onset, 100% of the patients showed IgG antibodies. Of these patients, 63 patients were 

followed with multiple blood samples: 31% were IgG positive within 4 days after 

symptom onset. This prevalence increased to 69% after 1 week and 90% after 2 

weeks. IgM prevalence and titers were lower than those of IgG and IgM did not 

precede IgG antibody increases. Patients with severe disease had higher IgG 

antibodies than those with moderate disease (Long et al., 2020). 

b.Cellular immune responses 

 T-cell response: German researchers investigated the cellular immune response in 18 

COVID-19 patients by isolating their peripheral blood mononuclear cells (PBMC) and 

stimulating them with peptide pools from the spike protein. Using flow cytometry they 

looked for activation markers identifying antigen-reactive CD4+ T cells ( CD4:cluster 

of differentiation 4) is a glycoprotein found on the surface of immune cells such as T 

helper cells, monocyte,… etc. 
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In 67% and 83% of COVID-19 patients, they detected CD4+ T cells reacting against 

the N-terminal and the C-terminal spike peptide pool, respectively. Notably, most 

COVID-19 patients critical disease exhibited no reactivity to the N-terminal peptides 

containing the RBD interacting with the ACE-2 receptor, suggesting a protective role 

of cellular immune response against the RBD-containing part of the spike protein. An 

unexpected finding was seen in healthy blood donors without exposure to SARS-CoV-

2 as proven by negative viral RNA tests and negative antibody tests against the SARS-

CoV-2 RBD. In 68 negative controls, 35% had T cells that were activated albeit at 

lower frequency  with the C-terminal spike peptide pool.  

They exhibited a memory phenotype and expressed interferon gamma (IFNY), 

indicative of type 1 helper T cells (Th1) polarization similar to the T cells from 

COVID-19 patients. Since the C-terminus of the SARS-CoV-2 S protein shows a 

higher homology to human „common cold‟ coronaviruses (HcoVs), the researchers 

tested whether they detected cross-reacting T cells in their assay. This was indeed the 

case: T cells from control samples could be stimulated by peptides from seasonal 

coronaviruses. S- protein reactive CD4+ T cells from patients expressed CD38, HLA-

DR and Ki-67, all markers characteristic for effector T-cell responses during acute 

viral infections. T cells from healthy donors did not show these markers, reflecting an 

induction by infections that occurred in a more distant past(Braun et al, 2020).  

This observation has interesting implications. HcoVs account for approximately 20% 

of „common cold‟ upper respiratory tract infections and display a winter seasonality. 

Antibodies against HCOV wane within months after infection. (Braun et al, 2020). 
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4.4 Diagnosis & Detection of covid-19 

The clinical manifestation of novel SARS-CoV-2 (or COVID- 19) is highly variable 

from individual to individual, with asymptomatic to acute respiratory distress 

syndrome and multi organ failure. Hence, the accurate diagnosis of COVID-19 is 

challenging. The routine clinical diagnosis of COVID-19 is primarily based on 

epidemiological history, clinical manifestations, and confirmed by a variety of 

laboratory detection methods, including computed tomography (CT) scan, nucleic acid 

amplification test amplification test (NAAT), and serological techniques ,(Corman et 

al , 2020). 

a.Computed tomography 

The chest computed tomography (CT) is currently one of the first live imaging 

techniques to detect pneumonia-related ill- nesses. It has been widely used earlier for 

the detection of lung abnormalities in SARS and MERS and found to be more 

sensitive than X-rays,  (Memish et al, 2014; Rao et al, 2003). 

Recently, the technique has also been utilized for the diagnosis of COVID-19 in 

hospitals. However, the technique has its own limitations.Among the RT-PCR positive 

cases, 20% did not show any lung abnormalities on chest radiograph (Wong et 

al,2019)  . 

 Conversely, in another study, 75% of the RT-PCR negative cases showed chest CT 

findings with 48% likely to be positive for COVID19 . (Ai et al ,2020). 

In addition, chest computed tomography alone could lead to false positive results since 

it can overlap with other infections such as influenza, SARS, and MERS. 
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b.Reverse transcriptase real-time polymerase chain reaction 

Probe-based RT-qPCR has been considered to be the gold standard method for SARS-

CoV-2 detection and currently one of the most widely used test in many countries for 

screening the populations as recommended by WHO and CDC ,(Corman et al 

,2020),(Loeffelholz and Tang, 2020). 

RT-qPCR assay were developed targeting different genes such as RNA dependent 

RNA polymerase(RdRp) gene, nucleocapsid (N) gene, envelope (E) gene, spike (S) 

gene, and ORF1b or ORF8 regions of the SARS-CoV-2 genome  

(Chan et al, 2020; Corman et al, 2020; Konrad et al, 2020; Reusken et al.,2020). 

The WHO recommends RT-qPCR-based assay targeting E gene for screening of 

SARS-CoV-2 followed by a confirmatory test targeting the RdRp gene ,(Corman et al, 

2020). 

Whereas CDC advocated RT-qPCR assay was based on two nucleocapsid protein 

genes (N1, N2) (Holshue et al, 2020). 

c.Serological assays 

Detecting the antibodies against a virus in infected individuals is one of the most 

important diagnostic methods in disease surveillance. Though RT-qPCR is the most 

established technique in detecting the SARS-CoV-2 active cases, viral RNA becomes 

almost undetectable 14 days post illness; besides, false-negative results may also arise 

due to improper handling of viral samples. These challenges warrant the development 

of simple test kits based on the detection of human antibodies generated in response to 

viral infection. The fundamental principle behind antibody-based immunodiagnostic is 

the detection of antibodies developed in response to viral infection (IgG and IgM) 

and/or, viral antigen through enzyme-linked immunosorbent assay (ELISA). Studies 

have shown that antigen-specific antibody could be detected in a patient after 3 to 6 

days, and IgG could be detected at the later stages of an infection,(Lee et al,2010; 

Wang et al, 2003) . 
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4.5 Transmission and oral cavity 

COVID-19 infection occurs mainly by air droplets and after a considerable 

introduction of viruses particles in closed and poorly ventilated rooms,. At close 

contact with the presumed positive person; also by contact with contaminated objects, 

where COVID-19 .Then, it is spread through direct or indirect contact with the oral, 

the nasal cavity and the eye mucous membranes. At this level, SARS-Cov2 seems to 

cause chemosensory dysfunction as ageusia and can survive for some 

hours(Santacroce et al, 2020)(Zangrilo et al, 2020) (Baymakova et al, 2020). 

 The most likely cause for transient hypogeusia contact and interaction of the virus 

with gustatory receptors or olfactory receptor cells(Baymakova et al, 2020).  

The oral mucosa could be stimulated by speaking, coughing, and sneezing and viral 

particles have the ability to become aerosolized; they can stay in the air for 3 or more 

hours and may spread to contaminate multiple surfaces in the surrounding area 

( Pansarolli et al, 2020). 

As a consequence, the SARS-CoV-2 became able to interfere with both respiratory 

and oral environment, also determining temporary (and perhaps permanent) damages 

central nervous system(Dziedzicetal, 2020) (Cazzola et al, 2020). 

Given the capability of the SARS-CoV-2 of surviving over surfaces for several hours, 

it is crucial to perform an appropriate disinfection of the oral mucosa before any 

intervention (Verillaud et al, 2020) (Li et al, 2020).  

Mode of transmission for HcoV 229E, OC43, NL63, and HKU1 are not clearly 

known, but as with other respiratory viruses, human coronavirus transmission occurs 

via droplets, indirect or direct contacts (Englund et al, 2019). Possibility of aerosol 

transmission remains to be investigated. MERS-CoV spreads mostly through droplet 

and direct contact, but transmission through indirect contact, aerosol, fecal-to- oral 

route is also possible (American Academy of pediatrics 2018)(Englund et al, 2019). 
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SARS-CoV primarily spreads via droplet and direct contact. Medical procedures that 

induce production of aerosol, such as nebulizer treatment or intubation, are reported to 

increase the risk of transmission. Fecal-to-oral route may be possible, but little 

evidence supports it (Amer Academy of pediatrics 2018). SARS-CoV-2 seems to 

share the mode of transmission with SARS-CoV and MERS- CoV, as it spreads 

mainly through respiratory secretion or droplet. Recent studies showed that SARS-

CoV-2 can remain viable on us surfaces such as stainless steel, plastic, glass, and 

cardboard at least several hours ( Ong et al, 2020).  

This indicates that transmission of SARS-CoV-2 through contaminated surfaces might 

be possible. Aerosol is currently not considered as primary mode of transmission since 

no airborne transmission has been reported yet, although it seems possible in hospital 

settings where aerosol-producing procedures occur(Young et al, 2020). 
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4.6General clinical presentation and risk factors 

a.Signs&symptoms 

The ratio of asymptomatic to symptomatic infection is currently unknown, and there 

may be differences in the rates in children compared to adults. The largest studies 

from adults in China estimated that less than 1% of PCR confirmed cases had no 

symptoms.The incubation period for SARS-CoV-2 was estimated as 2–14 days, 

according to publicly available data; 14 days has been chosen as the cut-off for self-

quarantine (Linton et al, 2020; Jiang et al, 2020). 

 Guan et al. demonstrated that the median incubation period was four days and that 

95% of the 1099 hospitalized patients enrolled(median age was 47 years; 41.9% were 

female) developed the symptoms within 10 days (Guan et al, 2020). 

Symptoms usually begin with nonspecific syndromes including fever, dry cough, and 

fatigue. Multiple system may be involved, including respiratory (cough, short of 

breath, sore throat, rhinorrhea, hemoptysis, and chest pain), gastrointestinal( diarrhea, 

nausea, and vomiting),musculoskeletal (muscleache), and neurologic (headache or 

confusion),more common signs and symptoms are fever (83%–98%), cough (76%–

82%and short of breath (31%–55%).There were about 15% with fever, cough, and 

short of breath (Huang et al, 2020;Chen et al, 2020). 

Common lab derangements on admission included lymphopenia, elevations in C-

reactive protein (CRP), lactate dehydrogenase, liver transaminases, and D-dimer 

(Guan et al, 2020). 
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b.Risk factors 

The number of critical patients and deaths increased substantially,although the 

majority of infected individuals survived (Feng et al,2020). 

Early diagnosis and treatment are essential in severe cases, which underscores the 

importance of identifying predictive factors of disease progression and death. 

 

Clinical risk factors including older age (Hu et al,2020), male gender (Zhang et al, 

2020), diabetes (Hu  et al, 2020), chronic kidney disease (Henry et al, 2020), high 

BMI (Peng et al, 2020), and immunosuppression (Feng et al, 2020).However, some 

factors previously found to increase mortality risk, such as hypertension 

(Kahathuduwa et al, 2020), and cardiovascular disease, liver disease, lung disease, or 

asthma , were not significant factors associated within initialCOVID-19 

infection(Centers for disease control,2020). 

 

a.Diabetes : 

Among patients with diabetes, the odds ratio for progression to severe-stage COVID-

19 was about 60 times higher than that of COVID-19 patients without diabetes. 

The high risk of progression to severe-stage COVID-19 in patients with diabetes is 

likely because of hyperglycemic conditions that cause immunedysfunction including 

impaired neutrophil function,antioxidant system function, and humoral 

immunity(Ayelign et al, 2019;Geerlings et al, 1999) . 

 

b.Arterial  hypertension: 

there was significant heterogeneity on the association between hypertension 

comorbidity and covid-19.the imbalance between the two major renin-angiotensin-

aldosteron system pathways,that is downregulated angiotensin-converting 

enzyme(ACE)2/angiotensin-(1-7)and upregulated ACE/Angiotensin ll,may contribute 
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to the increased risk of severity of covid-19 patients with comorbidities (South et 

al,2020). 

 

c.Allergy & asthma: 

In conjunction with ashma and COV-19 severity,it was suggested that those with more 

severe asthma who require ahigh dose of inhaled corticosteroids (ICS) to maintain 

asthma control may be at risk of worse prognosis from covid-19(Kow et al,2020). 

 

d.Interstitial lung disease(ILD): 

Covid-19 patients with pre-existing ILD are more susceptible to progressing to severe 

or critical case due to restrictiveventilator dysfunction and limited pulmonary reserve 

(southern ,2020). 

 

e.Chronic liver disease: 

Patient withCLD(cirrhosis,chronic hepatitis B,alcoholic liver disease)are at increased 

risk of infection due to their altered immune function and are more susceptible to 

decopensation or development of acute-on-chronic liver failue with bacterial,fungal,or 

viral infection(Garrido et al,2020). 

 

f.Cancer and chemotherapy: 

Patients with cancer are vulnerable to SARS-CoV-2infection due to compromised 

immunity(Liang et al,2020). 
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4.7 Oral manifestations of covid-19 

The mouth is one of the sites that can be infected by the virus and show manifestations 

of the disease. Therefore, dentists can be one of the first people to diagnose the disease 

based on oral manifestations, even in the asymptomatic stages, and prevent the spread 

of the disease. There are four different types of oral manifestations of COVID-19 

which are included as periodontal  disease, xerostomia, taste/smell alterations, and oral 

mucosal lesions(Amorim dos santos et al,2020) 

 

4.7.1 Xerostomia: 

Dry mouth, or xerostomia , refers to a condition in which the salivary glands in your 

mouth don't make enough saliva to keep your mouth wet. 

Possible mechanisms of xerostomia 

a.ACE2 Expression in Salivary Glands 

Human ACE2 (angiotensin I-converting enzyme-2) and TMPRSS2 (transmembrane 

protease serine 2) are two surface membrane receptors that are involved in SARS-

CoV-2 (or 2019-nCoV) entry into host target cells. 

ACE2 and TMPRSS2 are expressed in human salivary glands (Xu et al,2020;To et 

al,2020). 

SARS-CoV-2 targets ACE2-localizing salivary glands, damages them, and affects 

their secretion function, resulting in xerostomia or saliva flow reduction(chen et 

al,2020). 
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b. Inflammation of Salivary Glands 

Based on the expression and the distribution of ACE2 in salivary glands, (Wang et 

al,2020). SARS-CoV-2 could cause acute sialadenitis by binding to ACE2 receptors in 

the epithelia of salivary glands and subsequently lysing the cells. Although the 

inflammatory damages of acinar cells are repaired by fibroblast proliferation and 

fibrous connective tissue formation, fibrous repair and hyperplasia may cause salivary 

gland hyposecretion and stenosis of the ducts of salivary glands, thereby reducing 

saliva flow(Wang et al,2020). 

c. Viral Neuroinvasion 

Parotid and submandibular glands are innervated by autonomic and sensory nervous 

systems. SARS-CoV-2 enters peripheral nerves through the trans-synaptic 

pathways.The virus may damage the PNS during their neuroinvasion, affecting the 

function of salivary glands(Freni et al,2020). 

4.7.2 Taste alteration 

Gustatory dysfunctions are taste disturbances varying between hypogeusia, dysgeusia, 

phantogeusia, and ageusia. . They may occur in many situations related to nerve 

damage, autoimmune disease, malignancy, radiotherapy, inflammation, hormone 

imbalance, psychologic problems, ageing, etc(Steven et al, 2003). 

Possible Mechanisms of Gustatory Dysfunction 

a.ACE2 Expression in Taste Cells 

By exploring public genomic databases. mucosal epithelial cells of the oral cavity 

express ACE2 receptors for SARS-CoV-2. They also confirmed that ACE2 is 

expressed in human oral tissues, especially enriched in dorsal tongue more than 

gingival and buccal tissues(Xu et al,2020). 
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ACE2 and TMPRSS2 responsible for the viral cellular entry are co-expressed in the 

taste buds of tongue foliate papillae of rats(Sato et al,2020). 

SARS-cov would directly damage ACE2-expressing cells of taste buds during the 

cellular entering process, resulting in gustatory dysfunction (Finsterer et al ,2020). 

b.Hyposalivation 

Saliva functions as a solvent of taste substances and regulates the conditions of taste 

receptors therefore, a change of saliva flow is potentially linked to taste alteration of 

COVID-19 patients(De silva pedrosa et al,2020). 

 

c.Taste Cell Inflammation 

SARS-CoV-2 infection possibly causes ageusia(is the loss of taste functions of 

the tongue, particularly the inability to detect sweetness, sourness, bitterness, saltines ) 

by the virus-induced inflammation and the release of pro-inflammatory cytokines. 

Taste bud cells express cytokine signaling pathways through which the inflammation 

would affect gustatory function(Wang et al,2009) . 

Inflammatory cytokines also trigger apoptotic cell death to cause the abnormal 

turnover in taste buds, leading to gustatory dysfunction(Wang et al,2009). 

d.Viral Neuroinvasion  

Neurological manifestations of COVID-19 are attributed to disturbance of the 

peripheral nervous system (PNS) and/or the CNS(Lahiri et al,2020) . Since SARS-

CoV-2 targets nerves of the PNS, the direct damage to any of cranial nerves involved 

in taste stimulus transmission is presumed to induce gustatory dysfunction. 

 The facial nerve (cranial nerve VII) and the glossopharyngeal nerve (cranial nerve IX) 

innervate the anterior two-thirds of tongue and the posterior one-third of tongue. The 

epiglottis and the taste buds are innervated by the internal laryngeal branch of the 

https://en.wikipedia.org/wiki/Taste
https://en.wikipedia.org/wiki/Tongue
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superior laryngeal nerve, which is a branch of the vagus nerve (cranial nerve X), to 

carry the taste information to the CNS. 

Among these nerves the cranial nerve VII damaged by SARS-CoV-2 may be primarily 

responsible for gustatory dysfunction in COVID-19(Luzada-Nur et al,2020 ). 

 

4.7.3 Oral lesions 

The oral lesions were more severe and widespread in older patients with more severe 

COVID-19 infection. 

The observed lesions presented 2 well-defined and distinct patterns, one resembling 

aphthous like ulcers in young patients with mild cases of COVID-19 and another with 

more widespread patterns resembling HSV-1 necrotic ulcers in the more severe and 

immunosuppressed older individuals. 

COVID-19 patients developed ulcers on hard palate, tongue and buccal mucosa, 

erosions of lips and buccal mucosa, multiple reddish macules of hard palate, tongue 

and lips, blisters of labial mucosa, stomatitis aphthous, geographic tongue 

desquamative gingivitis, angular cheilitis, etc. Some patients had the history of 

diabetes ,hypertension, obesity, coronary heart disease, kidney disease, and/or kidney 

transplant which had been subjected to treatments with immunosuppressants, diuretics, 

or ACE inhibitors(Sinadinos et al,2020). 

Lack of oral hygiene, opportunistic infection,stress, immunosuppression, vasculitis, 

and hyper-inflammatory response secondary to the viral infection are linked to oral 

mucosal lesions associated with COVID-19. SARS-CoV-2 infection could aggravate 

oral pathological conditions of patients, especially those with compromised immune 

system and long-term pharmacotherapy(Iranmanesh et al,2020). 
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4.7.4 Periodontal Disease 

ACE2(angiotensin I-converting  enzyme-2), TMPRSS2(transmembrane protease 

serine 2)are two surface membrane receptors that involved in SARS-COV-2 entry into 

host target cells, play an important role in the viral cell invasion and are expressed in 

sulcular and periodontal pocket epithelium (Sakaguchi et al,2020). Therefore, SARS-

CoV-2 potentially infects these epithelia and adversely influences periodontal tissues. 

Since major periodontopathic bacteria Prevotella intermedia is frequently detected in 

COVID-19 . 

patients,SARS-CoV-2 could predispose individuals to a periodontal disease through 

bacterial coinfection propagated by Prevotella intermedia. 

Patel and Woolley reported one case that a 35-year-old woman with suspected 

COVID-19 developed halitosis, intense gingival pain and bleeding from the gingival 

sulcus. Her intraoral examination showed severe halitosis generalized erythematous 

and edematous gingivae, and necrotic interdental papillae in both maxillary and 

mandibular labial sextants(Patel et al,2020). 
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4.8 General Management and treatment of patient with covid-19 

 

4.8.1.General managment: 

For some patients, education and self-monitoring may be adequate, for others active 

monitoring by phone or may be suitable; whereas some may require admission,or 

other forms of in-person monitoring (e.g. hospital in the home). Site of care should be 

individualized to patient circumstances. Patients whose home environment in not 

conducive to safe management, or which is unacceptable from an infection prevention 

perspective,should be admitted either to hospital or to alternative safe 

accommodation.Patients with moderate-severe disease should generally be admitted to 

hospital. This includes those who are dyspnoeic (when talking, sitting, standing or 

with minor exertion),tachypnoeic at rest (respiratory rate >22/minute), hypoxaemic 

(SaO2 <94% on room air),hypotensive (systolic BP <100mmHg), altered mental state, 

or who have extensive pulmonary infiltrates evident on chest imaging( World Health 

Organization, 2020). 

 

 

4.8.2.Respiratory management: 

Supplemental oxygen should be administered for patients with SaO2 <92%. Once 

stabilised, the target SaO2 range is 92-96%. The target will be lower in those with 

chronic hypercapnoeic respiratory failure (e.g. 88-92%)(World Health Organization, 

2020). 

 

Manoeuvres to improve gas exchange such as deep breathing, positioning patients 

appropriately in bed (on side with regular turning), elevating the bed head, sitting 

patients out of bed and mobilizing when able should be implemented where 

possible(World Health Organization, 2020). 
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4.8.3.Treatment of covid-19 : 

Currently, there is no validated treatment for COVID-19. The main strategies are 

symptomatic and supportive care, such as keeping vital signs, maintaining oxygen 

saturation and blood pressure, and treating complications, such as secondary infections 

or organs failure. 

a_ Convalescent therapies (plasma from recovered COVID-19 patients): 

 This strategy had been used to support passive immunization. Based on the studies 

from MERS, the therapeutic agents with potential benefits include convalescent 

plasma, interferon-beta/ribavirin combination therapy, and lopinavir(Mo et 

al,2016)However, there are no experience on COVID-19 and no randomized 

controlled clinical trials for this management at present. 

 

b_antiviral drugs: 

The National Medical Products Administration of China has recently approved 

fapilavir as the first antiviral medication for the treatment of SARS-CoV-2. 

 

b.1.Approved Nucleoside Analogs 

At present, two approved nucleoside analogs (ribavirin and favipiravir) demonstrated 

antiviral activity against SARS-CoV-2 infection (Wang et al. 2020). 

Nucleoside analogs have efficacy to target RNA-dependent RNA polymerase and 

inhibit the replication process in a broad range of RNA viruses including beta 

Coronaviruses.In addition, after oral administration, the drug was rapidly absorbed 

via sodium-dependent nucleoside transporters into the gastrointestinal tract. 

 

b.2.Approved Protease Inhibitors 

Drugs such as disulfiram, lopinavir, and ritonavir have antiviral activity against 

human coronaviruses. Disulfiram was primarily used for the management of alcohol 

dependence, and it is reported that the drug also inhibits the papain-like protease of 

MERS and SARS in cell line models (Agostini et al, 2018).In addition, lopinavir 



28  |P a g e 
 

and ritonavir are the HIV protease inhibitors that also have efficacy against 

 3-chymotrypsin-like protease of MERS and SARS (Sheahan et al. 2020; Kim et al. 

2016;Chan et al. 2015). 

 

b.3.Host-Targeted Strategies 

Several immune modulator drugs such as chloroquine, nitazoxanide, and ribavirin in 

combination of PEGylated interferon alfa-2a and -2b have shown inhibitory action 

against SARS-CoV-2 infection (Li and De Clercq 2020). A recent study has shown 

thatchloroquine is more effective to prevent SARS-CoV-2 infection in cell culture 

model compared to other tested drugs and also in an open-label trial for the treatment 

of SARS-CoV-2 infection in patients  (Wang et al. 2020). 

 

 c- Corticosteroid 

Patients with severe COVID-19 can develop a systemic inflammatory response that 

can lead to lung injury and multisystem organ dysfunction. It has been proposed that 

the potent anti-inflammatory effects of corticosteroids might prevent or mitigate these 

deleterious effects (Horby et al,2020). 

Dexamethasone, a corticosteroid, has been found to improve survival in hospitalized 

patients who require supplemental oxygen, with the greatest benefit observed in 

patients who require mechanical ventilation(Horby et al,2020;Angus  et al,2020). 

Adding tocilizumab, a recombinant humanized anti-interleukin-6 receptor monoclonal 

antibody, to dexamethasone therapy was found to improve survival among patients 

who were exhibiting rapid respiratory decompensation due to COVID-19.( Gordon et 

al;2021; Horby  et al,2021). 

If dexamethasone is not available, alternative glucocorticoids such as prednisone, 

methylprednisolone, or hydrocortisone can be used. 
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For these drugs, the total daily dose equivalencies to dexamethasone 6 mg (oral or 

intravenous  are: 

Prednisone 40 mg ,Methylprednisolone 32 mg , Hydrocortisone 160 mg ( Czock D et 

al;2005). 

 

d- Antibiotics for secondary infection: 

 A major consequence of disease progression in patients at later stages of infection, are 

secondary bacterial infections. At least one in seven COVID-19 patients was found to be 

additionally infected with a secondary bacterial infection with 50% of the fatalities during 

the SARS-CoV-2 epidemic caused by untreated or untreatable secondary bacterial 

infections, in most cases in the lung (Zhou et al, 2020). 

 While antibiotics do not have impact on the virus itself, almost all seriously ill patients 

are treated with antibiotics to attempt to prevent the occurrence of secondary bacterial 

infections. 

Patients suffering of a pulmonary virus infection, including COVID-19, are often 

administered prophylactic antibiotics, including azithromycin, moxifloxacin, ceftriaxone, 

vancomycin, or cefepime, to reduce the risk of secondary infections; often in addition to 

another antibiotic that is deployed once the infection is identified (Holshue et al, 

2020; Wang et al, 2020) . 

 

 

 

 

 

 

https://www.frontiersin.org/articles/10.3389/fmicb.2020.01434/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Microbiology&id=561097#B94
https://www.frontiersin.org/articles/10.3389/fmicb.2020.01434/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Microbiology&id=561097#B30
https://www.frontiersin.org/articles/10.3389/fmicb.2020.01434/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Microbiology&id=561097#B30
https://www.frontiersin.org/articles/10.3389/fmicb.2020.01434/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Microbiology&id=561097#B89
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4.9 The impacts of the COVID-19 infection in dentistry 

Dentists have always been taught how to protect themselves and their patients from 

potential blood-borne pathogens, but the Coronavirus pandemic has brought a new 

unprecedented challenge to the world of dentistry. 

Several dental instruments aerosolize saliva or blood to the surroundings, especially 

when using an ultrasonic instrument; it is possible that the whole dental apparatus 

could be contaminated by the SARS-CoV-2 after these procedures; it is not surprising 

that dental hygienists are more exposed to this infection than actual dentists (Gamio, 

2020) . The SARS-CoV-2019 can remain viable in aerosol for over 3 hours and can be 

detected on several surfaces even after 72 hours, although at a greatly reduced virus 

titer (Van Doremalen et al, 2020) . It is not certain if it is possible to get infected via a 

glove puncture, but this eventual risk can be notably reduced following the same 

practices that have been followed by the dental community for the protection from 

several blood-borne pathogens(Chang et al, 2020). 

Reducing the number of patients coming to a practice can be extremely helpful in 

avoiding cross infections in dental patients(Lai et al ,2020) .  By having fewer people 

in the waiting room at the same time, it is quite easier to maintain a distance of 2 meter 

(±6.5 feet) between each other patients should be provided with an antiseptic gel as 

soon as they enter the waiting room, as hand disinfection is the main approach in 

stopping the spread of this virus, and with a surgical mask that meets a minimum 

protection level of 1 according to the American Society for Testing and Materials 

(ASTM) classification, (ASTM, 2020) as it can block up to 97.14% of the virus in 

aerosols. 

Before admitting any patient to the practice, any sign of COVID-19 should be 

properly assessed,as other medical specialties are now doing(Romano et al, 2020). 
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The dental dam can effectively reduce the amount of aerosol formed; therefore, it 

should be used in any procedure that allows doing so, as it has been reported that the 

rubber dam can reduce airborne particles by 70%(Samaranayake et al, 1989). 

Administering a mouthwash could reduce the presence of the virus in the oral cavity 

and reduce the risk of aerosol transmission(Koeman et al, 2006). 

Given the capability of the SARS-CoV-2 of surviving over surfaces for at least several 

hours, it is crucial to perform an appropriate sanitation of the potentially contaminated 

environment.Several formulations are capable of deactivating the virus (such as 

sodium hypochlorite 0.5%–5%, or Povidone-Iodine 10%), (Edoardo Rella et al, 2020)  

and many of these are already commonly used in dental offices. 

The American Dental Association (ADA) has recommended on March 16, 2020 to all 

its registered dentists to postpone any elective treatment for the next 3 weeks(ADA, 

2020 ) . However, it is also recommended by ADA in the same press release to 

provide emergency dental care to the patients to reduce the burden on emergency 

departments in the hospital (ADA , 2020 ) . 

 Emergency dental treatment is usually defined as care provided to control bleeding, 

infection, and severe pain. Treatment such as routine oral examinations or 

radiographs, cleaning, preventive, and aesthetic procedures, restorations and removal 

of teeth without the pain, and regular orthodontics do not constitute an 

emergency(ADA ,2020).  
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4.10 Dental management of patient with covid-19 

An updated Italian review of the literature regarding dental care in the COVID era 

identified four phases in the patient management: patient triage, patient admission into 

the practice, dental treatment, and patient discharge (Izzetti  et al ,2020) . To highlight 

these four key moments, we opted for a two-step patient management: remote (patient 

triage) and face-to-face (patient admission into the practice, dental treatment, patient 

discharge). 

In the first step, every patient was managed remotely (e.g., phone, texts, website) 

adopting a dental triage that consists of an interview able to identify three parameters: 

• Chief complaint in order to identify emergencies, urgent, undeferrable and/or 

postponable dental procedures 

• COVID-19 personal history  

• Systemic risk category 

In case of postponable procedures, remote treatment should focus on two key 

concepts: advice and self-help, which might involve the prescription of antimicrobials 

and analgesics (Matteo et al, 2020) . In case of a COVID-19 positive symptomatic 

patient requiring drug prescription, eventual antibiotic and analgesic therapy should be 

managed together with the clinician in charge of the patient. Appointments were 

scheduled in order to admit a single patient per time inside the clinic areas, inviting 

patients to avoid the presence of unnecessary accompanying persons and to come 

wearing disposable gloves and mask(Matteo Peditto et al,2020). 

In the second step, as soon as the patient arrived, they were admitted to a “standby 

area”. Social distancing measures were applied. A disposable mask was provided 

when not already worn. Nurse then registered body temperature without coming into 

contact with them, using infrared thermometers. 

Before entering the operating area, they were provided with an alcoholic hand 

sanitizer, disposable gloves, shoe cove1rs, and a cap. Once accessed the operating area 
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and before the exploration of the oral cavity, the patient had to remove the disposable 

mask, and was invited to rinse for 30 s with a 1% solution of hydrogen peroxide or 

with 1% povidone iodine. Povidone iodine may inactivate COVID-19, thus reducing 

its infectivity (Kariwa et al, 2006) 

After that, another mouth rinse with 0.2/0.3% chlorhexidine for 1 min was performed 

to reduce the bacterial load in the aerosol (Meng et al, 2020) 

Once treatment was over, patient was discharged. During this phase, they were 

ordered to remove the previously provided disposable devices, put on another 

disposable mask, clean again their hands using an alcoholic hand sanitizer, and put on 

gloves.Every disposable device worn by the patient was considered as infected and 

had to be disposed accordingly(Matteo et al,2020). 
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4.11 Standard precautions for all patient in dental clinic 

Dentists should follow standard, contact and airborne precautions including the 

appropriate use of personal protective equipment and hand hygiene practices. 

_Preprocedural mouth rinse: previous studies have shown that SARS-CoV and 

MERS-CoV were highly susceptible to povidone mouth rinse(Eggers et al.,2018). 

Therefore, preprocedural mouth rinse with 0.2% povidone-iodine might reduce the 

load of corona viruses in saliva(peng  et al., 2020;kariwa et al.,2004). Another 

alternative would be to use 0.5-1% hydrogen peroxide mouth rinse, as it has non 

specific virucidal activity against corona viruses(kampf  et al.,2020). 

 

 Use of disposable (single-use) devices such as mouth mirror, syringes, and 

blood pressure cuff to prevent cross contamination is encouraged. 

 

 Radiographs: extraoral imaging such as panoramic radiography or cone-beam 

computed tomographic imaging should be used to avoid gag or cough reflex 

that may occur with intraoral imaging. When intraoral imaging is mandated, 

sensors should be double barriered to prevent perforation and cross 

contamination(List N 2020). 

 

 Dentists should use a rubber dam to minimize splatter generation (of course,this 

is the standard of care for nonsurgical endodontic treatment). It may be 

advantageous to place the rubber dam so that it covers the nose. 

 

 Dentists should minimize the use of ultrasonic instruments, high-speed 

handpieces, and 3-way syringes to reduce the risk of generating contaminated 

aerosols. 
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 SARS CoV-2 can remain viable in aerosol and survive up to 3 days on 

inanimate surfaces at room temperature, with a greater preference for humid 

conditions(Van Doremalen  et al.,2020). Therefore, clinic staff should make 

sure to disinfect inanimate surfaces using chemicals recently approved for 

COVID-19 and maintain a dry environment to curb the spread of SARS-CoV-

2(Hokett et al.,2020). 
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5.Conclusion 

Since the discovery of coronavirus, it has spread globally, causing thousands of deaths 

and having an enormous impact on our health systems and economies, and 

management of (COVID-19) has been challenging for healthcare providers.  

Covid_19 is an infectious disease primarily affecting the lungs. However, it's multi 

organ involvement and oral cavity is considered as an important target of SARS-CoV-

2.  

COVID-19 patients frequently present with gustatory dysfunction, xerostomia, and 

oral mucosal lesions, while their prevalence is likely to vary by country, age, gender, 

and disease severity. Gustatory dysfunction and xerostomia appear at an early stage of 

SARS-CoV-2 infection and last relatively long.  Dental professionals who can first 

become aware of oral symptoms associated with COVID-19 will play a more active 

role in and make a greater contribution to diagnosis and prevention of COVID-19. 

On the other hand, the outbreak of COVID-19 has affected all businesses including 

general dental practices, which are suffering huge financial losses as they have been 

advised to provide only emergency dental care. 

Dentists have always been taught how to protect themselves and their patients from 

potential blood-borne pathogens, but the Coronavirus pandemic has brought a new 

unprecedented challenge to the world of dentistry. 

Therefore in this study, we provide suggestions on how to accordingly change dental 

practice prevention. 
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