AcmaHa meduyuHarnbik XypHanbl. - 2023 - Ne4. - T.119

https://doi.org/10.54500/2790-1203-2023-4-119-55-66
UDC 616.31-092:616.98:578.834.1
IRSTI 76.03.53;76.29.50;76.29.55

Review article

The Pathogenesis of Oral Manifestations of COVID-19

Damira Tazhibaeva *, Donia Al-Magari 2, Lina Zaripova 3, Natalya Kabdualieva 4,
Zhayna Aitbayeva 5, Gulshakhar Beglarova ¢, Maira Tokhaeva ?

"Head of the Department of Pathological Physiology named after V.G. Korpachev, Astana Medical University, Astana,
Kazakhstan. E-mail: tazhibaeva.ds@mail.ru
2 Third-year student of the Faculty of Dentistry, Astana Medical University, Astana, Kazakhstan.
E-mail: almaghariduniamazenovna@gmail.com
3 Head of the Department of Scientific and Innovation Management, National Scientific Medical Center, Astana,
Kazakhstan. E-mail: zaripova_lina@list.ru
4 Professor of the Department of Pathological Physiology named after V.G. Korpachev, Astana Medical University,
Astana, Kazakhstan. E-mail: knb.2008@mail.ru
5 Professor of the Department of Pathological Physiology named after V.G. Korpachev, Astana Medical University,
Astana, Kazakhstan. E-mail: jainab@mail.ru
5 Professor of the Department of Pathological Physiology named after V.G. Korpachev, Astana Medical University,
Astana, Kazakhstan. E-mail: beglarova.g@mail.ru

7 Lecturer of the Department of Pathological Physiology named after V.G. Korpachev, Astana Medical University, Astana,
Kazakhstan. E-mail: phastanatmb@mail.ru

Abstract

The COVID-19 pandemic which causes the SARS-CoV-2 opens the way to more than thousand serious pathological conditions
of various organs and systems, including those in the oral cavity.

Objective: To perform a systematic analysis of scientific articles and identify the main pathogenetic factors of COVID-19
affected the oral cavity.

The search was performed on the PubMed and Google Scholar platforms using the following strategy: "COVID-19" + "Oral
cavity". All articles presented in the open access, published before 01/04/2022 in the format of Case Reports, Clinical Studies, Clinical
Trial Protocols, Clinical Trials, Multicentre Studies were analysed.

135 publications were included in the study after exclusion, 33.518 cases were analysed. Damage to the teeth, tongue, hard
palate and oral mucosa, dysgeusia, xerostomia and ageusia are the most common manifestations of COVID-19 (17.137 reported
cases). Suggested mechanisms of dysgeusia in patients with COVID-19 include direct cytotoxic effects of the virus on ACE-2-expressing
receptors, angiotensin Il imbalance, and peripheral taste and olfactory neurotropism. Salivary glands with increased expression of
ACE-2 are also a target for COVID-19, they progress to xerostomia with the development of dysgeusia. The primary lesion of the oral
mucosa was manifested in the form of multiple erythema and oedema (29 cases). Ulcers happened due to mucosal bite caused by
muscle contraction, irritation by a foreign object during intubation were shown to lead to the development of neoplasms from benign
fibroma to an aggressive form of cancer, especially against the background of corticosteroids (3 cases). Vitamin D deficiency lead
to a decrease in the density of the maxillofacial bone and serves as a factor for tooth migration and periodontitis. The addition of a
secondary infection is observed in connection with the suppression of the immune system, both by the virus itself and by medications.
Pseudomembranous candidiasis (3 cases), recurrent herpes simplex (3 cases), saccharomyces cerevisiae (2 cases) and others have
been registered.

The analysis demonstrated that damage of the oral cavity can occur both because of the direct action of COVID-19, and
indirectly, through psycho-emotional stress, antibacterial drugs, co-infection, neglect of hygiene measures, vitamin D and zinc deficiency.
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Introduction

Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) is a single-chain RNA virus. Coronavirus
disease 2019 (COVID-19) known as severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
became an important problem for healthcare in the
worldwide. The common clinical symptoms are fever,
headache, sore throat, cough, diarrhoea [1,2].

Until May 2022 there are 462 million cases
detected and 6.07 million deaths not maintaining the once
not registered. It affected not only immune, respiratory,
and nervous systems, but also other organs and systems,
including oral cavity [3-7]. Dyspepsia was the first
recognized oral symptom of COVID-19, however, other

Search strategy

In the current study the search process was
conducted in PubMed and Google Scholar using the
following keywords strategy: "COVID-19" or “SARS-
CoV-2” and "oral cavity". Case Reports, Clinical Studies,
Clinical Trial Protocols, Clinical Trials, Multicentre Studies
were reviewed. All articles presented in these domains
published before 01.05.2022 were analysed. Different
types of oral cavity injury were evaluated.

Based on the search terms in the databases
number of articles reviewed consists of 135 from 2019
till May 2022.

The total of 33.518 cases were analysed in these
articles, including patients with COVID-19-associated
dysgeusia, hypogeusia, xerostomia and ageusia (17.137
reported cases), necrotizing gingivitis and periodontitis (7
cases), masticatory muscle pain (15 reported cases), oral
bleeding and bruxism leading to the migration of teeth (6
patients reported), periodontitis calculus and ulcers (27
reported cases), cracked or fissured lip or tongue (18
reported cases), cheilitis (5 reported cases), recurrent
herpes simplex (3 reported cases), pseudomembranous
candidiasis (3 reported cases), saccharomyces cerevisiae
(white plaque) (3 reported cases), erythema (29 reported
cases), papilla (22 reported cases), vesicles and erosions

Main part

Stress caused several consequences of the
COVID-19 as while people on quarantine got affected
materially and spiritually it was a psychological pressure
that caused several manifestations such as masticatory
muscle pain (15 reported cases), oral bleeding and
bruxism it even led to migration of teeth (6 patients
reported).

Vitamin D deficiency was a prominent factor as
people on quarantine had less contact with sun light it led
to reduction of maxillofacial bone density as it led again to
migration and periodontitis of teeth.

Low oral  hygiene was registered, as people
got are affected mentally and emotionally during and
even after COVID-19 quarantine, they didn’t pay a
lot of attention for teeth brushing, flossing and mouth
washing in general. This led to affecting the gum causing
periodontitis calculus and even ulcers (27 reported
cases). Affected dentition remain untreatable after the
virus for a long period especially during quarantine, when
the dental offices were closed for casual cases (available
only for emergency).

People were even afraid to get out since the virus
is new and quarantine measures made them have that
feeling of fear. All mentioned above reasons lead to

oral lesions of COVID-19 are known now. Scientists are
still exploring and discovering new facts about it every
single day.

Until May 2022 more than 3 thousands of clinical
trials have being studied, at that same moment 4.317.900
Nucleotide records, 3.293.819 SRA runs and 237.704
studies reported on PubMed. The comprehensive
systematic review is needed to summarise these research
data [8-10].

This Review dedicated to the connection of
COVID-19 with dental and oral cavity problems, showing
the harmful consequences of virus and medications used
for treatment.

(24 reported cases), petechiae with pustules (27 reported
case), canker sores (1 reported case), multiple reddish
macules (26 reported case), burning sensation (25
reported cases), blisters (1 reported case), erythema
and edema (29 reported cases), fibroma on tongue, lips,
cheeks or oral and maxillofacial area (2 reported cases),
carcinomas (2 reported cases). In most cases the oral
lesions were symptomatic (painful) in about 70% of the
cases.

COVID-19 affects dentition as it manifested itself
in several registered and not registered cases some were
as a sequence of the disease as a cross infection, and
some were as symptoms and several manifestations on
the tongue trough, hard palate and skin of maxillofacial
area.

Dysgeusia, hypogeusia, xerostomia and ageusia
are the most common symptoms which showed that the
patient is with that disease it effected most patient and
there were 17.137 reported cases. Necrotizing gingivitis
and periodontitis were reported in 7 cases.

postpone of dental treatment and therefore worsening of
the diseases.

Cracked or fissured lip or tongue (18 reported
case), cheilitis (5 reported cases), recurrent herpes simplex
(3 reported cases), pseudomembranous candidiasis (3
reported cases), white plaque (saccharomyces cerevisiae)
(3 reported cases), erythema (29 reported cases), papilla
(22 reported cases), vesicles and erosions (24 reported
cases), petechiae with pustules (27 reported case) and
canker sores (1 reported case). Those pathological
changes occurred from totally different pathogenic
factors as its not mainly caused by COVID-19 virus but
secondary infections: some are caused by viruses, some
by bacteria and others by fungi, as the main factor for
all of this is suppression of immune system thus even
normal microflora of the oral cavity in this situation turns
to aggressive pathogenic.

One of the main factors are medications
treating COVID-19, for example corticosteroids have
immunosuppressing action nevertheless antibacterial
medications causes dysbacteriosis in the oral cavity
which is harmful for the oral health.
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Hairy tongue is frequently seen in the context
of COVID-19 due to the lack of desquamation and the
growth and enlargement of the filiform papillae of the
tongue, resulting mainly in discoloration of the tongue,
halitosis and metallic taste.

Antibiotic intake during this period is relevant, as
most COVID-19 patients are treated with azithromycin
under treatment protocol.

Recent observations of increased accumulation
of inflammatory cells in the endothelium, endothelial
inflammation, and enhanced damage/dysfunction via
endothelial ACE2 are likely to occur after SARS-CoV-2
infection. As the mucus membrane of the nose and
oral cavity is the first portal for COVID-19 virus the
inflammatory process manifested by multiple reddish
macules (26 reported case), burning sensation (25
reported cases), blisters (1 reported case), erythema
and oedema (29 reported cases). They may be treated
by antihistamines reducing the inflammation and
suppressing the hypersensitive immunological reaction
(81 reported cases).

Discussion

The virus pathogenic way of spreading is
airborne rote, as the patient will get infected with the
virus when infectious particles are inhaled. Risk factors
for severe manifestation of COVID-19 include elderly
age, pregnancy, underlying medical conditions such as

If a manifestation such as ulcers, continued biting
of oral area caused by stressful muscle contraction with
wrong bite, irritation with a foreign object causing trauma
in oral cavity could be developed to a benign tumour
(fibroma on tongue, lips, cheeks or anywhere in oral and
maxillofacial area, there are 2 reported cases). It should
be also maintained that any kind of fibroma could turn into
aggressive cancer especially with corticosteroids on the
background (carcinomas reported in 2 cases).

Mouth rinses and oral antiseptics are the best
way for prophylaxis of COVID-19 manifestation in
the oral cavity and its pathological consequences
(cross infections). It is used for treating almost all the
manifestations in the oral and maxillofacial area never
minding on the antiviral, antibacterial and antifungal
medications. Dentists have a big role either in spreading
or reducing the amount of disease by doing all hygienic
measure like sanitizing after each patient with antiseptics,
using a sanitized with autoclave individual instruments for
each patient and wearing a face shield and mask.

cardiovascular disease, diabetes, chronic respiratory
disease, cancer, and others. Risk factors may be more
susceptible to pulmonary complications from COVID-19
due to aspiration, impaired swallowing function and
airway dysfunction (Figure 1) [1,2,3].
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Figure 1 - Risk factors for severe course of COVID-19 and oral cavity manifestations

COVID-19 manifested itself in several registered
and not registered cases some were as a sequence of the
disease as a cross infection, and some were as symptoms
and several manifestations on the tongue trough, hard
palate, and skin of maxillofacial area. Taste impairment
is one of the most common oral manifestations of the
infection, with different degrees varying from dysgeusia,
hypogeusia, to ageusia being the most known symptom
of COVID-19 as it appeared even in asymptomatic forms
of the disease [4,5,6,7]. There are several theories about
the mechanism, including:

- Peripheral neurotropism in the gustatory or
olfactory nerves, which is more likely than central nervous
system invasion.

- Direct taste bud cytotoxicity, as they are rich in

ACE2 receptors that support viral fusion and subsequent
inflammation.

-Imbalance in angiotensin 1l might occur in
COVID-19, which has an impact on taste sensation.

- Interleukin-6 may be involved in dysgeusia
since it could act on the thermo-regulatory centre, which
eventually affects the nearby thalamus and both the
gustatory and olfactory nerve route.

-Salivary glands with high ACE2 expression
could be a target for infection, causing xerostomia with
subsequent dysgeusia.

- Defective sialic acid function could accelerate
gustatory particles degradation.

-Factors such as hypozincemia, excessive
exposure to chemicals and disinfectants, systemic
diseases, and certain drugs taken by COVID-19
patients could play a role in the aetiology of dysgeusia

[5,8,9,10,65].
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During the first quarantine lockdown which was in
most of the countries, normal dental procedures and check-
ups were suspended. Even after the lockdown ended, going
to overcrowded dental clinics was still considered health-
threatening and people had fear, especially those who
are at high risk of developing complications of COVID-19.
Nevertheless, in most cases, temporomandibular disorders
(TMD) and bruxism were not included under the definition
of emergency cases, leaving many patients without the
possibility of consulting their own dentists.

Most studies have indicated adverse effects on
patient psycho-emotional status causing (stress, anxiety,
depression), which in turn lead to the TMD and bruxism
symptoms severity, increased maxillofacial pain and
caused several manifestations such as masticatory muscle
pain, oral bleeding following by the migration of teeth. This
needs various kinds of treatment, like the massage of tense
and painful areas, stretching, thermotherapy, drug therapy,
use of oral antiseptics, relaxation techniques, meditation
that can be administered through the remote mode [11].

COVID-19 ongoing outbreak, along with the
associated social restrictions, have impacted the vitamin D
status of the general population as it has been associated
with developing both type 1 and type 2 diabetes, cognitive
decline, malignant neoplasms, autoimmune diseases,

cardiovascular diseases, osteoporosis, risk of fall in the
elderly and overall mortality. People in the quarantine had
less contact with sun light which led to vitamin D deficiency,
following by the reduction of maxillofacial bone density,
periodontitis and migration of teeth [12].

Low oral hygiene was also registered, as people
did not pay a lot of attention for teeth brushing, flossing
and mouth washing in general. This led to affecting the
gum causing periodontitis calculus and even ulcers
[2,3,11,13,133].

Swelling of oral cavity (including palatal, lingual,
and gum) was reported in some patients with COVID-19.
Loss of taste and smell and more severe and oral lesions
were reported in older patients and in severe COVID-19.

Secondary infections caused by viruses, bacteria
and fungi, as the main factor for all of this is suppression
of immune system thus even normal microflora of the oral
cavity in this situation turns to aggressive pathogenic as
one of the main factors are medications treating COVID-19,
for example corticosteroids have immunosuppressing
action nevertheless antibacterial medications causes
dysbacteriosis in the oral cavity [37,48,51,52,53,68,81,11
1,115,126,135].

Table 1 - Clinical oral manifestation of COVID-19 and treatment experience

COVI.D'1 9 pral RS Area affected Treatment Outcomes References
manifestation (N)
Necrotizing areas ; Labial interdental | Metronidazole, Chlorhexidine S'gr’;s rzgi:grgf?;?“;??Cg:Z'i}e'y 35, 90,134
9 papillae mouthwash 9 4
treatment
. 4, 5,8-10, 14, 25-
Artificial saliva, Pilocarpine, | 1h% SYMPIOM persistec 107 3 | 57 3134, 42, 46, 48,
Dysgusisia 1290 Tongue Zinc supplements, Alterations SO some atientsy ustatol 52, 60, 61, 62, 65, 66,
vsg 9 in drug therapy and Alpha sense have Fr)'lot beengcom I(?t/el 68, 73, 74,76, 78, 85,
lipoic acid eovaray PSS | g6, 91, 92, 95, 100,
102,108,135
Tonaue. Palate Solutions such as artificial Xerostomia and dry mouth
Xerostomia 225 gGu‘ms ! saliva and gels to improve dry sensation were improved after 8, 49, 64,76, 110
mouth sensation the treatment
Change in sensation Antiseptic mouthwash . . .
of the tongue (burning 25 tongue Chlorhexidine 0.12% Burning sensation disappeared 4,49, 68, 90
- after the treatment
sensation) mouthwashes
Masticatory muscle Tongue, Palate, ) Pain became mild after taking 49
: 15 Analgesics .
pain Gums analgesics
- Anti-inflammatory drugs )
Edema an |rr|§at|on of 23 Tongue, Palate, and mouth washes Symptoms recovered in 5-7 8. 49, 65
oral cavity Gums days
Plague-llke changes 1 Tongue Fluconazole, Antiseptic After 14 days the lesion sh_owed 49,66
in the tongue mouthwash almost complete resolution
. ) . It all recovered and bleeding
Oral bleeding 6 Tongue, Palate, Antiseptic mouthwash with stopped in a while after 49
Gums Hydrogen peroxide t
reatment
Tongue, Hard Solution with Triamcinolone Lesions completely regressed 4, 35,36, 37,50,
Ulcers 27 alate acetonide 0.05% after treatment 51,52,58,
p Pt 65-67,77,79,81
Recurrent herpes 3 Tongue, Hard Intravenou_s acyclowr, Lesions regressed 10 days after 37,65
palate Valaciclovir the treatment
. ) Tongue, Hard . . . . The lesions completely
M”'g’e"il:%dsd's" 26 palate, Buccal Sys;?m'szCg;“rf%slfg\?v':sshw'th regressed after 14-21 days of | 35,50,53,58,66,126
mucosa, Lips p treatment
_— Tongue, Palate, Triamcinolone acetonide, Tongue depapillation persisted
Tongue depapillation 2 Lips Neomycin, Nystatin after the treatment 4,68
Intravenous Fluconazole,
Chlorhexidine digluconate Lesions regressed after the
0.12% mouthwash,and 1% treatment and patient reported
Candidiasis 3 TonguLei, Zalate, Hydrogenperoxide, being asymptomatic , 4,37,15
P Solution with Completely regressed after
Triamcinoloneacetonide 0.05%, treatment
Nystatin solution
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Table 1 (Continuation) - Clinical oral manifestation of COVID-19 and treatment experience

COVI.D'1 < pral Pty Area affected Treatment Outcomes References
manifestation (N)
White plaque Fluconazole, Nystatin, After 14 days the
accharomyces ongue orhexidine, and, Hydrogen esion showed almost ,36, 90,
Sacch 3 Tt Chlorhexidi d, Hyd lesi howed al 35,36, 90,115
cerevisiae) peroxide 1% complete resolution
Fluconazole, Nystatin L
. L g ! Showing improvement 37,65,58,
Erythema 29 Tongue, Tonsils ChlorheX|d|ne,land,oHydrogen after 10 days 66.78.79.133
peroxide 1%
’ . . - The patient developed
Blisters 1 Hard palate, Labial Hyalurc_)nlc acid, ChIorhe_)(ldmfa, crusts on the external 52
mucosa Prednisolone and Valaciclovir .
lip mucosa 3 days after
) Antiseptic mouthwash with
. . Lips, Tongue, Buccal - Total recovery after 10
Vesicles and erosions 24 mucosa Chlorehexiudine and oral gel days of treatment 50,79,80,126
mycoheal
Hygiene control with a Oral cavity recover
Canker sores 1 Tongue, Lips, brush and toothpaste was of the Iesioyns after 2y0 36
Gingiva also indicated, rinses with davs
Chlorhexidine Y
Gingival . Tongue, Lips, . .
hyperpigmentation Not given Gingiva Not given Not given 4
Petechiae and Prednisolone, Antibiotic therapy Recovered after
Pustules 27 Oropharynx, Palate (Amoxicillin) treatment 36,53, 65,68,126
The majority of patients 5182;42203253‘;04 2
Ageusia 3006 Tongue Oral Paracetamol, Chlorhexidine | completely recovered 75 Sé 8? gé 9% 160
the taste sensation | 4144 106,107,109,110,113
. Acyclovir, Antiseptic, Nystatin, .
Hairy tongue 1 Hard palate, Tongue Panthenol, Local anesthetic Not given 90
Chlorhexidine digluconate
Nodule in the lip . alcohol-free mouth rinses, .
(fibroma) 2 Lower lip and daily applications of 1% Not given 37,114
Hydrogen peroxide
Periodontitis N/A Teeth and gums Antiseptic mouthwash Not given 1
The patient was P
Calculus N/A Teeth neck Scaling and good oral hygine recalled after 10 days
for oral prophylaxis
Bruxism, teeth Teeth and Using testhguard and Botox in | Immediate relief after 112
grinding, and teeth N/A masticatory muscles the masticatory muscles treatment
clenching
The symptom persisted
for a median of 8-21 5,8,37,34,42,48,67,
: . days but even so 83,88,97,98,104,
Hypogeusia 851 Tongue Not given some patient gustatory 109,113,118
sense haven'’t been
completely recovered
Neomycin ointment Nystatin and The lesions completely
A - ! o
Cracked (fissured) 18 Tongue or lip Tnamcmqlone acefonide O'QSA’ regressed after 4, 37,55,56,57
and hygiene of the area using treatment
gauze with Chlorhexidine
Neomycin ointment Nystatin and The lesions completel
s . Triamcinolone acetonide 0.05% p Y 4,79,111
Cheilitis 5 Lips - ; regressed after
and hygiene of the area using treatment
gauze with Chlorhexidine
Hyaluronic acid and Lesions improved 52
Gingivitis 1 Gums chlorhexidine mouthwash, L p
: within 3 days
Prednisolone
After 5 days, the lesion
Papilla 22 Tongue or lip Not given presented complete 50,55,66,126
remission
After 5 days, the lesion 66.90
Tongue enlargement 2 Tongue Not given presented complete ’
remission
The symptom persisted ~
for a median of 8-21 2%_261;’21_:53 42 ggifz
Gustatory dysfunction 11990 Tongue Not given days but even so 43-45,47,49,59,63,
some patient gustatory 64.69.71.72 82 84 90
sense haven't been é3_é5 ég 103 10’5 ’
completely recovered T

discoloration of the tongue, halitosis and metallic taste.
Antibiotic intake during this period is relevant, as most
COVID-19 patients are treated with azithromycin under the

treatment protocol [90].

Hairy tongue is a frequently seen secondary
infection in the context of COVID-19 due to the lack
of desquamation and the growth and enlargement of
the multiform papillae of the tongue, resulting mainly in
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Kawasaki Syndrome is a vascular inflammatory
disease of unknown cause but associated with viral
diseases, mainly affects children under 5 years of age and
rarely affects adults, its symptoms are fever of more than 5
days above 39°C, mainly skin rashes on the body or genital
area, swollen lymph nodes in the neck, the initial and most
obvious symptoms of this syndrome is in the oral cavity, as
the patient will develop cracked lips and a very red swollen
tongue, increased accumulation of inflammatory cells in
the endothelium inflammation and enhanced damage or
dysfunction via endothelial ACE2 are likely to occur after
COVID-19 infection. A systemic inflammatory response to
pneumonia can enhance the inflammatory response within
coronary artery lesions, causing endothelial dysfunction
and thus promoting the development of Kawasaki.
Therefore, COVID-19 hyperinflammation may act as
a priming trigger that can lead to Kawasaki syndrome
[565,56,57,67,76].

Ulcerations, continued biting of oral area caused by
stressful muscle contraction with wrong bite, irritation with
a foreign object causing trauma in oral cavity, increased
execration of ACE2, TMPRSS2 and FURIN proteins
which developed the appearance of benign tumours

Conclusions

Dental and oral cavity injury may happened as a
direct result of COVID-19 but also due to other causes
such as side reactions of medications, stress, coinfection,
neglect of hygiene measures, vitamin D deficiency
and others. SARS-CoV-2 opens a route to more than
thousands of serious conditions, where even treating
symptoms and consequences with medications increase
the risk for a totally new disease, elevated the amount of
cross infections.
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such as fibroma on tongue, lips, cheeks or anywhere in
oral and maxillofacial area. Furthermore, benign tumours
might easily turn into malignant tumours as aggressive
corticosteroids took while treating the COVID-19 are
cancerogenic factors that play a big role for developing
tumours especially carcinomas [37,114,119,135].

Mouth rinses and oral antiseptics are the best way
for prophylaxis of COVID-19 manifestation in the oral
cavity and its pathological consequences (cross infections).
It is used for treating almost all the manifestations in the
oral and maxillofacial area never minding on the antiviral,
antibacterial and antifungal medications. Dentists have
a big role either in spreading or reducing the amount
of disease by doing all hygienic measure like sanitizing
after each patient with antiseptics, using a sanitised with
autoclave individual instruments for each patient and
wearing a face shield and mask [122,129,132,134].

There are some limitations to this study, such as
subjects were not taken from a single cohort of patients
and included different gender, age, variants of COVID-19
pathology as well as different comorbidity.
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Tyninpgeme

SARS-CoV-2 kopoHasupycbiHaH mybiHOaraH COVID-19 naHOemusicbl epmyprii ar3anap MeH xylenepde, MbiHOaraH ayblp
namornoeusinapObiH 0aMyblHa biKMana emmi, COHbIH iWiHOe aybi3 KybICbiHbIH 0epmi Oe 6ap.

LllonydbiH makcambi: COVID-19 kesiHOeai aybi3 KybiCbl 3aKbiMOaHybIHbIH Heai3ei namozeHe30ik ghakmopiapbiH aHbIKMay XeHe
ocbl bafbimmarbl FbIbIMU MakKananapra Xyueni manoay Xypaisy.

ArbimOarbl  3epmmey «COVID-19» + «Oral cavity» ~ cmpameeausinapbl  6olbiHwa, PubMed xeHe Google Scholar
nnamepopmanapbiHOa Xypeizindi. KenmeeeH KnuHUKanblK ardalnap meH 3epmmeynepliH Hemuxenepi cunammarfraH XoHe
04.01.2022 xbinFa OeliH xapusinaHFaH 6apribik awbiK Komkemimoi Mmakananap mandaHobl.

Bapnbirbl 33 518 xapusinaHsiMOap Kapacmblpbiribifl, OHbIH iWwiHOe2i bip-6ipiHe ykcac mamepuandapObl anbin macmaraHHaH
KeliH, KanraH 135 makanara sepmmeynep xypei3indi. TicmepdiH, mindiH, Kammbl maHdalobIH XXeHe aybl3 KybICbIHbIH cinemeuni
KabblirbiHbIH 3aKkbiMOaHybl, Ouc2ea3us, Kcepocmomusi xaHe azee3usi COVID-19-0biH eH xui keadecemiH KepiHici 605bin mabbliambiHbl
aHbikmandbl (17137 xardau). COVID-19 wandbikkaH Haykacmapda OambiraH Ouczee3usinapibiH 6ormkamObl MexaHu3MmoepiHe:
8UpycmbIH aHauomeH3uHee alHanobipywbl epmeHmmi (AAD-2) akcripeccusinalimbiH O8M ce3emiH peuernmopnapra mikenel
yumoybImmal 8cepiH, aHauomeH3uH |l ducbanaHchiH, nepugepusnbik 08M MEH Uic ce3y HepemepiHe Helpomponu3aMiH Xamkbi3yFra
6onadbl. AAD-2-Hi xorapbl OeHeelide akcripeccusinaimeiH cinekel 6e3depi 0e COVID-19 ywiH HbicaHa 6051bin mabbinadsl, onapobiH
3aKbiMOaHybl OuC2e83UsIMEH KCepOCMOMUSIHbI myOobipadbl. Aybi3 KybICbIHbIH cinemelsni KkabambiHblH OGipiHWInikmi 3aksiMOaHybl
KernmeaeH spumemMa XoaHe iCiHy mypiHOe KepiHeeH (29 xardal). bynwbikem XublpblyblHaH, uHMybayus ke3iHOe mimipkeHyOeH
mybiHOaraH aybl3 KybICbIHbIH ciiemelni KabbifbIHbIH 3akbiMOaHynapbl, oUblK xapanapobiH, Kamepcid ¢hubpomanapobiH, 06bipdbiH
aepeccusmi mypiHiH damybiHa biKran emyi MyMKiH, 6y acipece kopmukocmepoudmapob! Kabbinday asicbiHOa (3 xardali) balikanaokbl.
BumamuH D manuwbinbifbl xak-6em cyleziHiH mbifbi30bifbIHbIH memeHOeyiHe bikrnan emedi xaHe nepuodoHmMummiH 0amy ¢ghakmopbl
pemiHde Kapacmbipbinadsbl. EKiHwInikmi uHgekyusnapOblH KOCblTybl 8UPYCMbIH, 0api-0apmekmepOiH 8cepiHeH, UMMYHObIK XYUeHiH
arncisdiciHeH balikanadbl. HaykacmapObiH rncesdomembpaHo3dbi kaHOudo3fa (3 xardali), KalmanaHamblH KapanalbiM eepriecke (3
Xardal), saccharomyces cerevisiae (2 xardal) xoHe m.6., wanobirambiHbl MiPKESIKEH.

XKypaisinzeH 3epmmeynepde aybl3 KybiCbiHbIH 3akbiMOaHybl, COVID-19-0biH mikeneli acepiHeH xoHe Kelbip xaHama
biKnandapoblH: MCUX03IMOUUSIIbIK cmpeccmiH, bakmepusira Kapchl npenapammapobiH, KOUHheKyusnapOoblH, 2uaueHarnbik wapanapobl
enemeydiH, D 0apymMeHi MeH MbIpbiti manuwibinbifbIHbIH candapbiHaH 0amumblHbl Kepcemindi.

TytiH ce3dep: COVID-19, aybi3 KybiCbIHbIH T@amorioausichl, namoghu3uosoaus, namoaeHe30ik chakmop.

MaTtodm3nonornyeckne acnekTbl NnopaxeHUs poToBou nonoctu npu COVID-19
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Pe3rome

lNandemuss COVID-19, ebizgaHHasi kopoHasupycom SARS-CoV-2 omkpbisaem nymb K 6oree 4YeM MbICSYU Cepbe3HbIX
rnamonoauli pa3nuyHbIX Op2aHos8 U cucmemM, 8 MoM Yucse U pomoegoul nonocmu.

Llenb o63opa: cucmemamuyeckul aHanu3 Hay4YHbiX cmamel U 8bISi8fIeHUe OCHOBHbIX Mamo2eHemu4yeckux akmopos
rnopaxeHusi pomoeoti nonocmu ripu COVID-19.

B daHHOM uccriedosaHuu nposodurics nouck Ha rnnamgopmax PubMed u Google Scholar ¢ ucrionb3osaHuem criedyrowel
cmpameeuu: «COVID-19» + «Oral cavity». Bbinu npoaHanu3upogaHbl 8ce cmambu, Haxodsujuecss 8 Oomkpbimom docmyrne,
onybnukosaHHble 0o 01.03.2022 e gpopmame onucaHusi criyyasi, KIUHUYEeCKUX U MHO20UEeHmposbix uccriedosaHudll.

Bceeo 135 nybnukayul 6biru 8Kiito4eHbI 8 uccriedogaHue nociie UCKYeHUs Moe8mopos, npoaHanuauposaHo 33 518 cnyqaes.
lNopaxeHusi 3ybos, A3bika, meepdoeo Heba u criusucmoli norocmu pma, Oucaes3usi, KCepoCmoMusi U azessusi - Haubonee Yacmble
nposieneHusi COVID-19 (17137 cnydaes). Npednonazaembie MexaHu3Mbl duczessuu y rnayueHmos ¢ COVID-19 eknodarom npsivmoe
yumomokcu4Hoe Oelicmeue 8upyca Ha 8Kycosble peuenmopsi, 3kcripeccupyrouue Ar®-2, ducbanac aHeuomeHauHall, nepugpepuyeckuli
Helipomponu3am 8Kycosbix U 060HsIMebHbIX HEP808. CrltoHHbIE Xene3bl ¢ 8bICOKOU aKkcripeccueli AMNI®P-2 makxe S8/1s1iomcsi MUUWeHbo
onsi COVID-19, ux nopaxeHue 8bI3bi8aem KcepocmoMuto ¢ rnocredyouweli duceesauel. lNepsuyHoe nopaxeHue cruducmou nomocmu
pma rposernsiock 8 8UOe MHOXECMBEHHbIX apumeM u omeka (29 crydaes). 53ebl ecriedcsue npukyca cauducmol, 8bi38aHHO20
COKpauwjeHueM Mbiwy, pa3opaxeHusi MOCMOPOHHUM rpedmemom 80 epemsi uHmybayuu crnocobcmasyrom mpasmamusayuu nosocmu
pma u Moeym eecmu K pa3sumur Hogoobpa3osaHuli om 0obpokayecmaeHHOU ¢hubpombl 00 aepeccusHol ghopMbl paka, 0COBEHHO Ha
¢poHe npuema kopmukocmepoudos (3 criyyasi). Jeguyum sumamuHa D criocobecmeyem CHUXEHUK MIomHOCMuU YencmHo-nuyesol
Kocmu, u cryxum ¢hakmopom muepayuu 3ybos u nepuodoHmuma. lpucoeduHeHue smopuyHoOl uHghekyuu Habndaemcs 8 ces3u
¢ rnodaeneHueM UMMYHHOU CUCMEMbI, KaK caMuM 8UPYCOM, maK u medukameHmamu. 3apeaucmpuposaHbl rncesdomMembpaHo3HbIl
kaHOudo3 (3 cnyyasi), peyudusupyrouuli npocmod eeprec (3 crnyyasi), saccharomyces cerevisiae (2 cny4as) u npoyee.

lMposedeHHbIli aHanu3 nokasbieaem, 4Ymo ropaxeHue pomoeoli rMoocmu MOXem B03HUKHymMb Kak criedcmeue npsiMoeo
Oelicmeusi COVID-19, mak u onocpedosaHHO, Yepes3 MCUX03IMOUUOHalbHbIU cmpecc, npuem aHmubakmepuarbHbIX Mpenapamos,
KOUHGbekyuto, npeHebpexeHue mepamu euaueHbl, Oechuyum sumamuHa [ u yuHka.

Knrovesnie crosa: COVID19, namonoausi pomoeou rnosrocmu, namoghu3uonnoaus, namoaeHemu4ecKkul gpakmop.



