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INTRODUCTION 

Coronaviruses are a family of viruses that were 
described for the first time in 1960. They are 
characterized by having a corona-like structure 
formed by spike proteins. In 2019, a new type of 
coronavirus, SARS-CoV-2, was discovered, 

generating the coronavirus disease 2019 
(COVID-19), which spread rapidly throughout 
the world, and is responsible for the current 
pandemic.[1,2] SARS-CoV-2 enters cells through 
the receptor angiotensin-converting enzyme 2 
(ACE2). Once contact is established, an enzyme 
is needed to cut the binding protein S and 

Abstract 

Background: COVID-19 is a multi-system all-pervasive disease with protean 
manifestations, and its major signs and symptoms, such as incessant dry 
cough, fever, and pneumonia, are well known. Yet, its mucocutaneous 
manifestations, particularly those of the oral cavity, appear to be little 
recognized. This may be due either to the rarity of oral manifestations of 
COVID-19, or poor detection of such symptoms by attending physicians 
who may do only a cursory examination of the oral mucosa because of the 
overwhelming gravity of the other major systemic presentations. 
Nevertheless, there are now a considerable number of reports, including 
systematic reviews, on oral manifestations of COVID-19 in the literature. 
This observational study was performed to determine the oral 
manifestations among COVID‐ 19 patients. Material & Methods: A cross‐
sectional study was carried out among COVID‐ 19 recovered patients. 120 
Covid 19 recovered patients were purposively selected as study samples. All 
the samples diagnosed as mild and moderate cases of COVID‐ 19 disease 
were selected based on inclusion and exclusion criteria. Results: The study 
comprised the majority of males (68%) where females represent (32%) of the 
study population and the mean age was 39.3±12.4. Oral manifestations 
among study subjects during and after the disease illness including loss of 
taste being the commonest symptom (40%), followed by erythema and 
coated tongue (7.5%), mouth ulcerations (6.7%) and dry mouth (1.7%). The 
study revealed that the 41-60 age group subjects represented the highest 
(43%) oral manifestations. Conclusions: Early identification of oral 
symptoms in COVID‐ 19 recovered or suspected cases can help a dentist or 
a general physician to diagnose high‐ risk groups, mitigate transmission, 
and promote overall health. 
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activate the entry of the virus into the cell. One 
of the enzymes involved in this process, 
including transmembrane protease serine 
protease 2; once inside the cell, releases the 
genetic material and begins to replicate it using 
the host cell's machinery. One of the main 
consequences of SARS-CoV-2 infection is the 
generation of an immune response 
accompanied by high cytokine production 
accompanied by a weak interferon response. 
After the infiltration of macrophages and 
neutrophils into the affected tissue, the cytokine 
storm phenomenon follows.[3,4] The above 
process has been correlated with the severe 
forms of COVID-19, which is characterized by 
developing a fever, cough, chest pain, dyspnea, 
and pneumonia (among others), becoming life-
threatening.[5] Severe Acute Respiratory 
Syndrome (SARS-CoV-2) virus has shaken the 
globe with an ongoing pandemic of COVID-19 
(Corona Virus) and has set challenges to every 
corner of the modern health care setting. The 
oral mucosa and saliva are high-risk sites for 
higher viral loads and dental health care 
professionals are considered a high-risk group. 
COVID-19-induced oral lesions and loss of taste 
and smell are common clinical complaints in the 
dental health care setting.[5,6] The Severe acute 
respiratory syndrome (SARS-CoV-2) virus has 
been found to cause a wide range of non-
specific oral mucosal lesions, but the specific 
diagnosis of these mucocutaneous lesions as 
COVID-19 lesions will facilitate the prevention 
of SARS-CoV-2 in dental health care settings 
and aid in proper patient management patients 
with coronavirus disease 2019 (Covid19).[6] 
Moreover, the prevalence of clinical oral 
manifestations remains unclear. For this reason, 
oral manifestations of COVID-19 are a rising 
topic of interest in the field of oral health care, 

and more research with a better study design is 
needed to clarify the association between 
COVID-19 and oral manifestations. Therefore, 
this study aims to investigate the types of oral 
manifestations and their prevalence in patients 
with COVID-19 in a cross-sectional study. 

MATERIAL AND METHODS 

A cross-sectional study was conducted between 
April 2021 to February 2022, among COVID‐ 19 
recovered patients. 120 Covid 19 recovered 
patients were purposively selected as the study 
sample.  All the samples diagnosed as mild and 
moderate cases of COVID‐ 19 disease were 
selected based on inclusion and exclusion 
criteria. The study was conducted by the 
Declaration of Helsinki. Patients completed a 
consent form to participate in the survey and 
the clinical examination. A convenience sample 
was taken from all COVID-19 confirmed cases 
by reverse transcription polymerase chain 
reaction (RT-PCR). The patients were 
symptomatic and non-hospitalized and were 
present at the hospital to pick up their first 
COVID-19 medications. They were followed up 
until they showed negative test results.  

Inclusion Criteria  

• Subjects with laboratory‐ confirmed 
COVID‐ 19‐ positive RT‐ PCR reports.  

• Subjects who have recovered from COVID‐
19 diseaseeither under home isolation or in 
hospital.  

• Mild and moderate cases, who did not 
undergo any kind of intensive care therapy.  

• Subjects who completed a minimum 
isolation period of 2 weeks.  

• Subjects who will give written consent.  
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Exclusion Criteria  

• Uncooperative subjects. 
• Subjects who submitted the 

unfilled/partially filled questionnaire. 
• Subjects having any common symptoms 

related to COVID‐ 19 like fever, cough, cold, 
etc., at the time of interview. 

• Subjects who were diagnosed as COVID‐ 19 
positive more than 3 months back. 

This was a cross-sectional study. The sample 
size calculation was not applicable due to few 
published case reports, which are not sufficient 
to estimate the prevalence. All selected patients 
agreed to participate in the study. Primary 
outcomes were the type and prevalence of oral 
manifestations in patients with COVID-19. 
Secondary outcomes were the time of duration 
and location of lesions. Data were collected in 
an Excel datasheet. For quantitative variables, 
descriptive statistics were performed (mean and 
standard deviation were calculated), while 
frequency and percentage were used for 
qualitative variables. After a normality check, 
we used a Student’s t-test for quantitative 
variables and a Chi-squared test or a Fisher’s 
test for qualitative data. A level of p < 0.05 was 
considered statistically significant. A close‐
ended, validated, questionnaire containing 
questions was used to collect information 
regarding health status, oral hygiene practices, 
and symptoms in the oral cavity during and 
after the disease manifestation. Data were 
checked &edited after collection, and then 
processed and analyzed by the appropriate 
method (SPSS-20). Data were presented in the 
form of tables and graphs to compare the 

findings. Data were presented in the form of 
tables and graphs. Descriptive statistics will be 
presented with frequency tables. Association 
was illustrated with cross tables and tests of 
significance. Bar and pie charts were generated 
to illustrate descriptive statistics. Collected 
information is compiled, analyzed, and edited 
using the software SPSS (version 24.0) (IBM) 
Chicago, Illinois. Ethical approval was obtained 
from the ethical review committee of ……….. 
Collage and Hospital, …………….., 
Bangladesh. 

RESULTS 

This is a cross-sectional study; 120 COVID‐ 19 
recovered patients were enrolled and analyzed 
in this study. [Table 1] shows the samples' 
characteristics according to age, sex, marital 
status, occupation, oral hygiene, general Covid 
19 symptoms and co-morbidities. The oral 
symptoms of the study population are 
described in [Table 2] on behaving during and 
after the disease; most patients lose their tasting 
ability, 29(60%) patients during COVID-19 and 
14 (29%) patients after COVID-19. [Figure 1] 
shows the oral manifestations; 48 patients lost 
their tasting ability, nine patients were 
erythema & desquamated, 9 had a coated 
tongue, eight patients had an ulcer and 
blistered, and four patients had pain & soreness, 
and only three patients had dry mouth. There 
were 43% of patients from the age group 41-60, 
35% of patients were over >60 years, and 22% of 
patients were from the age group 20-40. These 
are the oral symptoms according to age group 
[Figure 2]. [Figure 3] shows the duration of oral 
symptoms says in days. 
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Table 1: Characteristics of the representing samples. 
Variable Overall Presence of oral 

symptoms 

Absence of oral 

symptoms 

p-value 

Age 

Age 39.3±12.4 39.1±12.2 38.5±13.4 0.528 

Sex 

Male 81(68) 51(63) 30(37) 0.637 

Female 39(32) 21(54) 18(46) 

Marital status 

Married 89(74) 50(56) 39(44) 0.076 

Unmarried 31(26) 17(55) 14(45) 

Occupation 

Health service 11(9) 7(64)) 4(36) 0.927 

Non-health service 109(91) 62(59) 47(41) 

Oral hygiene 

Good 48(40) 19(40) 29(60) 0.762 

Fair 41(34) 18(44) 23(56) 

Poor 31(26) 23(74) 8(26) 

General Covid 19 symptoms 

Fever 83(69) 42(51) 41(49) 0.572 

Sore throat 43(34) 25(58) 18(42) 0.617 

Running nose 21(18) 12(57) 9(43) 0.580 

Cough 79(66) 57(72) 22(28) 0.627 

Shortness of breath 24((20) 14(58) 11(42) 0.915 

Nausea 32(27) 21(66) 11(34) 0.414 

Vomiting 13(11) 6(46) 7(44) 0.331 

Headache 69(58) 23(33) 46(67) 0.101 

Muscle pain 93(78) 48(52) 45(48) 0.552 

Diarrhoea 34(28) 23(68) 11(32) 0.042* 

No smell 56(47) 31(55) 25(45) 0.001* 

Co-morbidity 

Diabetes 11(9) 8(73) 3(27) 0.171 

Hypertension 8(7) 3(38) 5(62) 0.470 

Asthma 3(2) 1(25) 2(75) 0.598 

Epilepsy and arthritis 2(1.5) 1(50) 1(50) 0.937 

 
Table 2: Distribution of oral symptoms. 
Distribution of subjects based on their oral symptoms 

Variable During disease (n%) After Disease (n%) 

Yes No Yes No 

Loss of taste 29 (60) 19 (40) 14 (29) 34 (71) 
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Erythema & Desqumated 7 (78) 2 (22) 1 (11) 8 (91) 

Coated tongue 8 (89) 1 (11) 2 (23) 7 (77) 

Ulcer & blister 6 (75) 2 (25) 1 (13) 7 (87) 

Pain & soreness 2 (50) 2 (50) 1 (25) 3 975) 

Dry mouth 2 (100) 0 (0) 1 (50) 1 (50) 

 

 

Figure 1: Distributions of the subjects according 
to oral manifestations. 

 

Figure 2: Distribution of the oral symptoms 
according to age group. 

 

Figure 3: Durations of oral symptoms in days. 

DISCUSSION 

Loss of taste, erythema, coated tongue, 
xerostomia, swallowing difficulty, mouth 
ulcerations, blister, soreness of oral mucosa, and 
altered taste sensation with different frequency 
was observed in our study subjects. The data 
was relevant as it had similarities with other 
research findings.[7,8,9,10,11] The associated 
possible cause for this may be multidrug 
therapy, immune‐ compromised state, 
chemosensory degradation of cells in COVID‐
19 patients, and oral/nasal cavity as the main 
route of infection. Taste disorder, which was the 
most common outcome seen in our study 
subjects with a prevalence of 72%, had 
similarities with previous studies done by 
Santos et al. who reported gustatory 
impairment with a prevalence of 45% in 
COVID‐ 19 patients.[12,13] Freni et al. also 
reported xerostomia, dry eyes, auditory 
discomfort along with gustatory, and olfactory 
dysfunction with a prevalence of 70% and 92%, 
respectively, in their COVID‐ 19 patients.[14] As 
ACE‐ 2 receptors are in abundance in salivary 
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glands, tongue, and oral mucosa, the 
neuroinvasive properties of the SARS‐ CoV‐ 2 
virus cause chemosensory degradation leading 
to various manifestations in the oral cavity 
including altered taste.[7,15,16,17] Bizarre oral 
symptoms were reported in a study done by 
Iranmanesh et al. like aphthous ulcers, 
herpetiform lesions, ulcers, erosions, white and 
red plaques, exanthema‐ like lesions, 
necrotizing periodontal disease, xerostomia, 
erythema multiforme, mucositis, fissured 
tongue, etc., Likewise, in the present study few 
subjects had halitosis, aphthous ulcers, 
swallowing difficulty, fissured tongue, and 
xerostomia.[18] Furthermore, Presas et al. 
reported cases of oral ulceration, and 
glossodynia among COVID‐ 19 patients.[19] 
Few other studies also reported cases of 
necrotizing periodontal disease, commissural 
cheilitis, and bilateral atrophy of the tongue as 
an extrapulmonary manifestation in COVID‐
19 recovered patients.[20,21] Several hypotheses 
are explaining how the loss of taste may be 
related to COVID-19.[22,23,24,25] One of these 
hypotheses suggests that the normal function of 
taste buds can be affected by rhinitis triggering 
a related local inflammatory response, although 
the loss of taste may happen without any nasal 
mucosal inflammation.[25,26] Another hypothesis 
states that the loss of taste could be attributed to 
COVID-19 drug treatment side effects.[23,24] 
However, it still appeared in COVID-19 patients 
who were found to be drug-free. Other oral 
symptoms have been suggested as potential 
manifestations of COVID-19 and published in a 
few case reports and letters to the editor.[19,27,28] 
These suggestions were controversial, as the 
symptoms may have been caused primarily by 
the SARS-CoV-2 or were a secondary 
manifestation.[26,27] These symptoms included 

lesions in several oral locations, while this study 
showed the same nonspecific pattern of oral 
clinical features, such as ulcers, and blisters. A 
study published by Ansari et al found several 
ulcers in two COVID-19 patients. They 
attributed these ulcers to the effects of stress as 
a trigger factor.[27,29] Meanwhile, Marti ́n 
Carreras-Presas et al suggested COVID-19 as a 
possible cause of desquamative gingivitis, 
ulcers, oral pain, and blisters.[30] These ulcers 
could be diagnosed as canker sores, fever 
blisters, aphthous ulcers or herpes type 1, which 
could be related indirectly to COVID-19 
patients through stress, and nervous habits, 
grinding, and increased blood pressure, poor 
diet, type 2 diabetes.[31,32] Moreover, COVID-19 
medications were less likely to contribute to the 
oral manifestations, since patients did not use 
them and they came to the hospitals/ clinics to 
pick up their medications. Oral hygiene is an 
aspect that should not be left aside, and it is of 
great importance to encourage the patient to 
reinforce hygiene techniques. Recent studies 
have shown that patients with poor oral 
hygiene increase the severity of COVID-19 
symptoms. In contrast, in patients who 
maintained good oral hygiene, the symptoms of 
COVID-19 decreased significantly (P<.001).[33] 
By maintaining adequate oral hygiene, the 
overpopulation of microorganisms is 
considered opportunistic, and the appearance 
of infections type C Albicans is 
avoided.[7,13,34,35,36] 

Limitations of the study 

The study was conducted in a single hospital 
with a small sample size. So, the results may not 
represent the whole community. 
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CONCLUSIONS 

Our study evaluated mild and moderate cases 
of COVID‐ 19 disease and conspicuous oral 
manifestations found in them were loss of taste, 
erythema, coated tongue, xerostomia, 
swallowing difficulty, mouth ulcerations, and 
blister, soreness of oral mucosa during the 
disease and post-recovery. In this present era, 
when we have started living with this disease, 
early identification of oral symptoms in 

COVID‐ 19 recovered or suspected cases can 
help a dentist or a general physician to diagnose 
high‐ risk groups, mitigate transmission, and 
promote overall health. Since COVID‐ 19 is a 
novel infectious disease with insufficient data 
on pathogenesis and clinical features, a long‐
term follow‐ up with a multidisciplinary 
approach is highly recommended for all 
COVID‐ 19 recovered patients backed by health 
informatics data to support further research and 
prevent many post‐ COVID‐ 19 complications. 
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