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Oral Lesions in Patients with SARS-CoV-2 Infection - Pilot Study
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ABSTRACT
Background

The rapid spread of the new coronavirus since December 2019 has posed a new challenge to the world. Studies demonstrated
that cells that are highly susceptible to ACE2 expression will be target cells that are easily and severely damaged by SARS-CoV
-2 infection. High expression of ACE2 receptors is usually observed in the epithelial cells of the oral mucosa and especially in
the epithelium of the tongue, which should lead to the manifestation of symptoms in the oral cavity.

Aim

The aim of our pilot study was to preliminary evaluate the statistical data about incidence of oral manifestations in post-covid

period.
Methods

20 patients (10 women and 10 men) who had recovered from COVID-19, aged 21 to 63 years were examined and screened
for specific oral manifestations of COVID-19. Only symptomatic patients with different degrees of severity of COVID-19
were included in the pilot study. Examination methods included collection of patient complaints and anamnesis information
from patient and clinical examination. Patients included in the study were asked to fill a special questionnaire developed by
our group. Dental examination of patients was carried out according to the generally accepted scheme

Results

The observed patients complained of various rashes, defects, the appearance of plaques, and cracks in the oral cavity. Loss of
taste was observed in 17 patients, halitosis in 12 patients, dryness of mouth in 6 patients, mouth ulcers, aphtae and petechiae
in 4 patients.

Conclusions

The results obtained from oral cavity examination patients who have undergone COVID-19 demonstrate a variety of dental
manifestations. However, it is still uncertain whether these manifestations could be a typical clinical pattern resulting from the
direct SARS-CoV-2 infection or a systemic consequence, given the possibility of coinfections, impaired immune system, and
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adverse reactions of medical treatment. To clear this question more extensive research is needed.
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Introduction
he rapid spread of the new coronavirus since
December 2019 has posed a new challenge to

I the world. The pandemic has had a severe im-
pact on the health sector and economy in more

than 200 countries. By the end of June 2021,

more than 4 million people had been killed by the diseases

caused by this new virus (1).

One of the three main criteria for diagnosing a new coro-
navirus is the detection of viral nucleic acids in a nasopha-
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ryngeal smear. In addition, there are data on the detection
of these proteins in other body fluids, including saliva (2).
In addition, according to the results of various studies,
viruses such as SARS and MERS have been found in sali-
va (3). However, solid evidence for the identification of
SARS-CoV-2 virus in saliva is not yet available and re-
quires further large-scale studies.

Analysis of angiotensin-converting enzyme en-
zyme 11 (ACE2) single-cell RNA sequence data and sero-
logical analysis of patient samples showed that ACE2 may
be a SARS-CoV-2 cell receptor, hence cells that are highly
susceptible to ACE2 expression (4). There will be target
cells that are easily and severely damaged by SARS-CoV-2
infection. High expression of ACE2 receptors is usually
observed in the epithelial cells of the oral mucosa and
especially in the epithelium of the tongue, which should
lead to the manifestation of symptoms in the oral cavity
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(5, 6). Several studies have also confirmed the expression
of ACE2 receptors by salivary epithelial cells, which
should be the basis for salivary gland damage and changes
in salivary flow and salivary composition (7-9).

Saliva is one of the most important biological fluids. It
often reflects changes in the blood and important molecu-
lar markers of various pathologies are found. It can there-
fore be hypothesized that an infectious agent such as
SARS-CoV-2 can cause a number of changes in the com-
position of saliva and various markers in it (10,11). How-
evet, the latest scientific evidence to support or refuse this
hypothesis is scarce.

Since in the oral cavity there are several tis-
sues with ACE2 expression, the oral cavity can be the tar-
get organ for SARS-CoV-2 and oral lesions can be ob-
served in patients with COVID-19. Therefore, the aim of
pilot study was to evaluate most prevalent oral manifesta-
tions during COVID-19 and in post COVID period.

METHODS

On the basis of University Clinic “Dentex-957,
the Department of Oral and Maxillo-facial Surgery of Iv.
Javakhishvili Thilisi State University within the framework
of the advisory council on periodontal and oral mucosa
diseases, 20 patients (10 women and 10 men) who had
recovered from COVID-19, aged 21 to 63 years have been
examined and screened for specific oral lesions. Only
symptomatic patients without hospitalization were includ-
ed in the pilot study. According to severity of disease, du-
ration of recovery period and duration of isolation period
patients have been examined at different time points. Mild
symptomatic patients without hospitalization have been
examined on 16th -21st day after they've been tested posi-
tive for COVID-19. Unfortunately, at the current stage
of our pilot study we excluded patients during the height
of the disease and hospitalized patients due to the high
risk of infection, since the virus is transmitted by airborne
droplets. There is also a lack of statistical observations
regarding the fact whether dental disease is the primary
symptom in coronavirus infection or should be considered
as a secondary manifestation against the background of
infection or medication.

Before inclusion in pilot study each patient has
signed informed consent about participation in study. Pa-
tient informed consent form, study design and patient
questionnaire used in study were approved by the local
ethic committee of the University Clinic Dentex-95. Study
was conducted in full compliance with the Declaration of
Helsinki of the World Medical Association and the nation-
al legislation of Georgia on the protection of patient rights
and the conduction of medical research.

Examination methods included collection of pa-
tient complaints and anamnesis information from patient
and clinical examination. Patients included in study were
asked to fill a special questionnaire developed by our

group (Fig.1).
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Figure 1. COVID-19 Oral symptoms questionaire
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[ Back pain other:
] Head ache

[ sore throat

[ prneumonia

Lbge

5. Medicaments

6. Had you any complaints in oral cavity before Covid?
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Dental examination of patients was carried out according
to the generally accepted scheme, including examination of
the oral mucosa (color, moisture, presence and localization
of lesions) and assessment of the condition of the teeth
(lack of oral hygiene, presence of dental plaque, presence
and quality of orthopedic structures).

To identify concomitant pathology, patients were recom-
mended to consult a therapist, endocrinologist, gastroen-
terologist, immunologist. Based on the results of the ex-
amination, the patients were prescribed complex pathoge-
netic and etiotropic treatment, taking into account the
principles of an individual approach. The patients were
advised to sanitize the oral cavity with professional hy-
giene.

Study results were statistically assessed by non-parametric
statistics (Chi2-test) for normality of data distribution. Null
hypothesis was rejected at p<<0.05. For statistical analysis
software SPSS Statistics 22.0 (IBM® USA) was used.

RESULTS AND DISCUSSION

The Patient's questionnaire revealed presence of
concomitant diseases in two cases: one patient with diabe-
tes mellitus and one patient with cardio-vascular diseases.
Seven patients took different medications mostly to easy
COVID-19 mild symptoms: Ibuprofen 400mg P.O. every
12 hours (3 patients), Paracetamol 500mg P.O. every 8
hours (2 patients). One patient took Captopril 25mg P.O.
every 24 hours for treatment of concomitant cardiovascu-
lar disease and one patient Metformin 1000mg P.O every
12 hours.

The observed patients complained of wvarious
rashes, defects, the appearance of plaques, and cracks in
the oral cavity. At the same time, a clear boundary was not
noted regarding the time of occurrence of certain patho-
logical elements in the oral cavity, whether they formed
during the height of the COVID-19 disease or appeared
after treatment.

It is known that coronavirus infection leads to temporary
disturbances in taste and olfactory sensitivity (11). In our
obsetvations disturbances in taste and olfactory sensitivity
were present in 85% of cases (Fig.2). It should be noted
that violations of smell and taste are absolute and relative.
All patients noted the recovery of taste at various times
after recovery, while 12% of patients reported a decrease
in their sense of smell after recovery.

Second most common oral manifestation ob-
served in our study was halitosis. Prevalence of this symp-
tom was 60%. Respiratory infections can be the probable
cause of halitosis. Pneumonia (gram-negative infections),
which is one of the leading complications of COVID-19,
produces an unpleasant odor. At the same time, men were
less likely to report halitosis in relation to females (Fig.2).
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Figure 2 Oral manifestations in post-Covid period
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Two patients noted the appearance of ulcers on
the oral mucosa. In one patient oral ulcers appeared on the
soft palate (Fig. 3) and in the second case — on the at-
tached gingiva in the maxillary premolar region (Fig.4). At
the same time, the patients complained of pain when eat-
ing, talking, chewing and swallowing. One of the most
common oral diseases in patients who have had corona-
virus infection is chronic recurrent aphthous stomatitis
(HRAS) (12-14). Diagnosis of this pathology does not
cause difficulties. It can be assumed that the etiological
factor of the onset of the development of the disease is a
violation of cellular and humoral immunity, both local and
general (15). The leading factor in etiopathogenesis is
modulation of the cross-immune response, as a result of
which aphthae are formed in the oral cavity. One patient
out of 2 presented with oral ulcers developed recurrent
ulcers after 5 months from first manifestation.

Figure 3
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Figure 4

In one patient petechial changes occurred. Localization of
enanthem was noted only on the hard palate (Fig. 5). The
patients' erythematous rash varied in appearance. In the
latter case, millimeter petechiae without erythema on the
background of non-inflamed mucous membrane were not-
ed on the hard palate.

Figure 5

Also, patients noted dryness in the mouth (30%) (Fig.6).
Xerostomia can be caused by taking medications or under
the influence of systemic diseases. More than 500 medi-
cines can cause xerostomia. The presence of dryness in the
oral cavity affects the development of diseases caused by
periodontal pathogenic factors, and infectious lesions of
the oral cavity by the type of candidiasis. In such patients,
their lips are cracked. Also, patients complain about the
adhesion of the lips to the teeth, sometimes there are epi-
thelial particles adhering to the vestibular surfaces of the
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anterior group of teeth.

Figure 6

=

It should be noted that patients had periodontal
disease in 95% of cases. Depending on the patient's age,
the severity of the coronavirus infection, the different
forms of gingivitis and periodontitis were observed. Oral
hygiene was unsatisfactory, with copious amounts of soft
plaque, supra- and subgingival calculus. Development /
exacerbation of periodontal diseases can be caused by an
imbalance of microorganisms in the oral cavity.

Statistical analysis of results demonstrated signifi-
cance of observed oral lesions only for halitosis and dry-
ness in the mouth (Fig.7). Statistical analysis did not show
association between comorbidities and oral lesions as well.
This fact can be caused by the low number of evaluated
patients. Small sample size can be considered a limitation
of our study.
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Figure 7 Results of statistical analysis

Results of statisctical analysis

Test Variable Ohserved % Chi2 P
Tesmo | number
Disturbances in taste and
olfactory sensitivity
No 3 150% | 980 | 002
Tes 17 83.0%
Halitosis
No 8 40.0% | .80 371 (NE)
Tes 12 60.0%
Ulcers
No 18 90.0% | 12.80 | .000
Tes 2 10.0%
Chronic recurrent aphthous
stomatitis
No 19 93.0% | 16.20 | .000
Tes 1 50%
Petechia
No 19 93.0% | 16.20 | .000
Tes 1 0%
Dryness in the mouth
No 14 700% | 320 | .074 (NS)
Tes [ 30.0%
Comorbidities
No 18 90.0% | 12.80 | .000
Tes 2 10.0%
Medications
No 13 63.0% | 1.80 | 180 (NS)
Tes 7 35.0%
CONCLUSION

The results obtained from oral cavity examination of pa-
tients who have undergone COVID-19 demonstrate a va-
riety of oral lesions. Because of the limitation of our study
— small sample size - currently, no evidence can be demon-
strated that the root cause of complications in the oral
cavity during and after coronavirus infection is the virus
itself or the drugs that patients receive during pharma-
cotherapy. Therefore, it is also still uncertain whether
these lesions could be a typical clinical pattern resulting
from the direct SARS-CoV-2 infection or a consequence
of such systemic condtions as coinfections, impaired im-
mune system and adverse reactions of medical treatment.
To clear this question more extensive research is needed.
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However, oral lesions observed in the patients with
COVID-19 can substantiate the advisability of including a
dental examination in this category of patients after their
clinical recovery. The task of a dentist is to timely diagnose
different conditions in patients who have undergone coro-
navirus infection and select the most adapted algorithm
for their treatment. The issue of carrying out and prescrib-
ing therapeutic and prophylactic measures in order to pre-
vent the development of pathology and its complications
also remains open at the moment.
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