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ABSTRACT

Background: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a single chain, plus stranded RNA
virus belonging to the family of Coronaviridae, responsible for causing covid-19 disease. In literature, abundant studies
have reported about the clinical signs observed in SARS-CoV-2 patients but majority of them have not verified the oral
health status. Therefore, the aim of the present study is to evaluate the oral manifestation in covid positive patients and
to obtain more information about their oral health status.

Methods: 200 participants were enrolled in this observational study with the aim to obtain more information about the
oral health status and associated oral manifestation in patients positive for SARS-CoV-2 by using an online
questionnaire consisting of demographic details and fifteen close ended questions.

Results: Amongst 200 participants 20% reported of irregular brushing of teeth, 94.5% reported of irregular use of
interdental aid and 77% reported of infrequent use of tongue cleaner during the period of active covid infection. Most
common oral manifestation observed were alteration/loss of smell (40.5%), alteration/loss of taste (46%), difficulty in
swallowing (47.5%) and xerostomia (21.5%) whereas the least common oral manifestation noted were rash on face
(2%) and swelling inside the oral cavity (5%).

Conclusions: This study illustrates a close relationship between SARS-CoV-2 and its associated oral manifestation.
Early diagnosis of the oral lesion along with proper treatment might help to reduce the disease transmission and
associated oral complications
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INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a single chain, plus stranded RNA virus belonging
to the family of Coronaviridae, responsible for causing covid-19 disease. ? The initial phase in the SARS-CoV-2
infection is the virus entry into the host cell. The major route for virus transmissions is direct through coughing,
sneezing, salivary droplet expelled during the phonation, or indirect by contact with the body mucous membranes such
as oral, nasal and ocular. ! After entering the host, the virus spike protein interacts with the angiotensin-converting
enzyme 2 (ACEZ2) receptors. Any organ with ACE2 expressing cells is plausibly vulnerable to SARS-CoV-2 infection.
I The main symptoms of Covid-19 are fever, tiredness, and dry cough. Some patients may experience muscle pain,
sore throat, nasal congestion, runny nose, or diarrhoea, but in severe cases, the infection can cause pneumonia, severe
acute respiratory syndrome, kidney failure, and even death. ©! In literature, abundant studies have reported about the
clinical signs observed in SARS-CoV-2 patients but majority of them have not verified the oral health status. ® Few
studies and case reports on oral manifestations related to SARS-CoV-2 have been described in literature.®™ Possible
oral manifestation include: hypogeusia/ageusia, xerostomia, chemosensory alterations, non-specific anosmia and
hyposalivation.?>*? Few reports also state about unexplained ulcers in the oral cavity, desquamative gingivitis,
herpetiform ulcers on attached gingiva, blisters/irregular ulcers on the dorsal surface of tongue, enlargement of cervical
lymph node, enlargement of submandibular glands, erythematous rash on the face or viral enanthema in SARS-CoV-2
positive patient.>*™ Therefore, the aim of the present study is to evaluate the oral manifestation associated with Covid-
19 and to obtain more information about the oral health status of patient positive for Covid-19.

MATERIALS AND METHODS

This study was conducted by department of periodontology, Government dental college and hospital, Aurangabad
between March-April 2021 through an online questionnaire in patients testing positive for SARS-CoV-2. A total of 200

Page | 5



International Journal of Enhanced Research in Medicines & Dental Care (IJERMDC),
ISSN: 2349-1590, Vol. 8 Issue 5, May 2021, Impact Factor: 7.125

patients were enrolled in this observational study. A questionnaire consisting demographic detail and 15 closed ended
questions was given to the participants with the aim to collect more information regarding the oral health status and
oral manifestation in Covid-19 patients. The questionnaire was provided in 3 language (Hindi/Marathi/English) so that
the participants are able to understand the questions with ease. The study was conducted in accordance with the
Helsinki Declaration of 1975, as revised in 2000

RESULTS

Overall, 200 Covid positive patients were enrolled in the study whose demographic details are presented in graph 1 and
graph 2. Graph 1displays the age of the participants enrolled in the study. It was observed that lesser number of
participants were from age group 18 -35 years whereas maximum participants were from age group >50 years. Graph 2
displays the gender of the participants. It was noted that out of 200 participants 115 were men and 85 were women.

The result from graph 3demonstrates that amongst 200 participants 20% reported of irregular brushing of teeth, 94.5%
reported of irregular use of interdental aid and 77% reported of infrequent use of tongue cleaner during the period of
active Covid-19 infection. Most common oral manifestation observed were alteration/loss of smell (40.5%),
alteration/loss of taste (46%), difficulty in swallowing (47.5%) and xerostomia (21.5%) whereas the least common oral
manifestation noted were rash on face (2%) and swelling inside the oral cavity or on face (5%).

Graph 1.
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Graph 1: Age of the participants enrolled for the study.

Graph 2
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Graph 2: Gender of the participants enrolled for the study.
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Questionnaire for oral manifestation and oral health status in
covid-19

Rash on face during covid-19

Decreased salivation/ dryness of mouth during covid-19
Swelling on face or in the oral cavity during covid-19
Halitosis during covid-19

Increased bleeding from gums during covid-19

Increased pain in teeth and/or gums during covid-19
Difficulty in swallowing during covid-19

Change in the colour or texture of tongue during covid-19
Ulcer during covid-19

Taste alteration or loss of taste during covid-19

Smell alteration or loss of smell during covid -19

Experience burning sensation during the period of your...

Clean your tongue now?

Use interdental aids during hospitalized

2%
21.50%
5%
18.50%
7.50%
18%
47.50%
14%
11%
46%
40.50%
18%
23%

5.50%

98%
78.50%
95%
81.50%
92.50%
82%
52.50%
86%
89%
54%
59.50%
82%
77%

94.50%

Brush your teeth regularly, during hospitalization 80% 20%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

yes ©no

Graph 3: Questionnaire for oral manifestation and oral health status in covid-19
DISCUSSION

The role of oral mucosa as a possible route of SARS-CoV-2 transmission has been previously reported in many studies.
51 1n addition, several studies and case reports have described the common oral manifestation seen in Covid-19
patients but there is a scarcity of data on oral hygiene status of covid-19 patients. ®*! Therefore, this study was
performed to identify various oral manifestation present in patient positive for SARS-CoV-2 and to obtain more
information about their oral health status.

It was observed that patient’s attention towards oral health declined after developing covid -19 symptoms like fever,
cough, weakness and muscle pain. Oral hygiene practices like regular brushing of teeth, use of interdental aid and
tongue cleaner diminished to a greater extent as the focus shifted more towards systemic health.

Loss of taste sensation was seen in 46% participants. Ageusia can be attributed to the presence of higher numbers of
ACE2 expressing cells in the epithelium of oral tissues and nasal mucosa. 1 The spike protein of SARS-CoV-2 have
affinity ACE2 expressing cells, leading to certain chemosensory changes causing ageusia. The ACE2 expressing cells
are more profound in gustatory receptors of the tongue than the buccal or gingival tissues. ! 40.5% participants
complained of coronavirus-induced anosmia or hyposmia. Anosmia/hyposmia may be due to the direct effect of the
virus on the function of sustentacular cells, by downscaling the odorant clearing function, or by invoking secondary
metabolic dysfunction of the olfactory receptor neurons.™ Different studies indicate that the SARS-CoV-2 virus is
present in the whole saliva in the primary stages of Covid-19 and is even detectable in the saliva secreted from salivary
gland ducts after several days.™ Virus penetration into salivary glands affects the function of these glands in the initial
stages of the disease causing changes in salivary flow and components.*?% The neuropathic and mucotropic effects of
this virus can potentially affect the function of salivary glands and can lead to hyposalivation and xerostomia. ?*! In
addition, use of mask may causes mouth breathing which can desiccate oral tissue especially without frequent
hydration. Consuming numerous medicines of diverse pharmacological groups is amongst other reasons suggested for
xerostomia in Covid-19. In this study 21.5% participants complained of hyposalivation or xerostomia. Hyposalivation
deteriorates the oral hygiene by reducing the clearing capacity of saliva and furthermore causing accumulation of food

Page | 7



International Journal of Enhanced Research in Medicines & Dental Care (IJERMDC),
ISSN: 2349-1590, Vol. 8 Issue 5, May 2021, Impact Factor: 7.125

debris leading to halitosis, dental caries and periodontal diseases. 11% participants presented with oral ulcer. The
presence of oral ulcer in covid-19 was previously reported by many authors but its etiology remained uncertain. 1%
The presentation of oral ulcer may be due to the infection itself or because of anxiety and stress due to the restrictions
of social life during confinement causing development of aphtoid ulcers or herpetic recurrences. Tissue necrosis
including oral ulcerations can also occur due to vessel damage. Ulceration and tissue damage can further intensify by
increased inflammation and upregulation in inflammatory markers due to the SARS-CoV-2 virus. ! Several authors
reported a coexistence between the presence or the suspicion of covid-19 and oral ulcers. It is therefore important to
carry out a SARS-CoV-2 RT-PCR in patient presenting oral ulcers of unknown origin. Increase tooth ache in Covid-19
patient may be attributed to infrequent use of oral hygiene aids, dental caries, mobility and bruxism. 18% participants
presented with increased pain in teeth and gums whereas 7.5 % complained of increased bleeding from gums. Poor oral
hygiene causes accumulation of debris and plaque leading to irritation of gum and thus increased bleeding. Several
studies have mentioned about association between gum disease and Covid-19 severity. Takahashi et.al suggested that
aspiration of periodontopathic bacteria which are associated with gum disease might aggravate Covid-19 by inducing
the expression of angiotensin- converting enzyme 2, and inflammatory cytokines in the lower respiratory tract.” Also,
it was suggested that periodontopathic bacteria might enhance SARS- CoV- 2 virulence by cleaving its S
glycoproteins and that the oral cavity, and specially periodontal pockets could act as a viral reservoir.**
*Isahni et.al s[éjl%]gested that the strong Th17 response in severe periodontitis could exacerbate the cytokine storm in
COVID- 19.

Early diagnosis of oral manifestation beside RT PCR and blood investigation can remarkably reduce the disease
transmission. Although this observational study reports some striking data on oral manifestation and oral health status
of SARS-CoV-2 positive patients, it had various limitation such as small sample size and the difficulty in enrolling
participants as it was an online questionnaire study. We recommend regular brushing of teeth, use of interdental aid,
tongue cleaner and mouthwash in Covid-19 positive patient to reduce further consequence’s associated with poor oral
hygiene like periodontal disease and fungal infection.

CONCLUSION

This study illustrates a close relationship between SARS-CoV-2 and its associated oral manifestation. The most
prevalent oral manifestation observed were anosmia, ageusia and hyposalivation. The availability of data on the
aetiopathogenesis of oral lesion is limited and uncertain. Timely identification and proper treatment of oral
manifestation might help to reduce the further complications. More studies need to be conducted on a larger scale to
better understand the relationship between SARS-CoV-2 and its oral manifestation.
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