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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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DISEASES OF THE ORAL MUCOSA IN PATIENTS IN THE POST-COVID PERIOD
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Summary.

The impact of SARS-CoV-2 (severe acute respiratory
syndrome-related coronavirus-2) on the entire human body
causes irreversible changes in all organs and systems.
Complications in the form of chronic diseases require the
treatment of clinicians in various fields of medicine. Dentists
are faced with diseases of the oral mucosa in apparently healthy
patients who are not predisposed to them but have undergone
COVID-19.

Purpose of the study. To assess the impact of the coronavirus
infection (COVID-19) on the course of diseases of the oral
mucosa.

We examined 51 patients aged 20 to 75 who had undergone
COVID-19 with various diseases of the oral mucosa. The study
used clinical and laboratory methods. The features of the clinical
course of certain diseases of the oral mucosa were revealed, the
dynamics of the local immune defense of the oral cavity in the
post-covid period was determined.

Key words. Oral mucosa, COVID-19.

Introduction.

The oral cavity is an open biological system in which there is
a constant balance between pathogenic factors and the body's
defenses. However, this balance is often under attack. This
occurs either due to the rapid multiplication of microorganisms
in the oral cavity, or due to the weakening of the factors of
general and especially local immune defense [1].

In connection with the spread of a new coronavirus infection,
the number of diseases of the oral mucosa developing against
the background of COVID-19 is steadily increasing.

SARS-CoV-2 (severe acute respiratory syndrome-related
coronavirus-2) salivary gland infections produce large numbers
of viruses in salivary gland tissues and secrete them into
secretions (Sabino-Silva R, Jardim ACG) [2].

Clinical and post-mortem studies, as well as experimental
animal models of SARS-CoV-2, indicate the effect of this
infection on the vessels. Damage to the endothelium of blood
vessels and thrombosis [1] act as common pathomorphological
features of SARS-CoV-2 [3,4].

The assumption that the SARS-CoV-2 virus, which was
considered a pathogen of the tissues of the upper and lower
respiratory tract, is now supplemented by the idea of pronounced
destructive effects on the blood vessels of the whole organism,
which causes non-standard and polymorphism of the clinical
manifestations of COVID-19 [5,6].

Vascular changes in the lungs occurred early in the development
of COVID-19 infection [7]. This vascular pattern of lung injury
differs from that in influenza by signs of increased thrombus
formation [8].
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McGonagle et al. [5,8] also indicate edema of the vascular
wall and the presence of an inflammatory infiltrate, pronounced
necrosis with hemorrhages and microthrombi of blood vessels,
and activation of pulmonary macrophages.

In particular, pathomorphological analysis showed that the
presence of the virus in endothelial cells was combined with
accumulations of inflammatory cells [9]. This fact suggests
that SARS-CoV-2 infection initiates endothelial inflammation
throughout the human body and also triggers apoptotic
mechanisms, which explains systemic microcirculatory
manifestations in various parts of the bloodstream and their
clinical manifestations in patients with COVID-19, including
in the oral cavity [10]. COVID-19 was more likely to have a
poor outcome in patients with comorbid cardiovascular diseases
[11,12]. The molecular biological mechanisms of virus invasion
involve various pathways of its penetration into the cell and
various forms of the development of an inflammatory response
involving reactions of innate and acquired immunity.

According to recent studies, COVID-19 is accompanied by
the appearance of dental problems in patients: the infection
can manifest itself in the form of ulcers, plaques, fungal
infections of the oral cavity, cracked lips and tongue, petechial
hemorrhages, swollen lymph nodes [13,14]. Such problems
may be the result of impaired blood supply and the supply of
nutrients to the tissues of the oral cavity, since the coronavirus
interacts with cell receptors, damaging the endothelial cells of
the vessels of the oral cavity, and in severe cases of COVID-19,
hypercoagulability and thrombosis are observed, which leads to
impaired microcirculation. The second mechanism is associated
with inflammatory reactions in the body that develop during
COVID-19 infection. Uncontrolled inflammation, which is
accompanied by a sharp increase in the level of cytokines in the
blood, can lead to damage to the body's own tissues by immune
cells (cytokine storm). In addition, the causes of pathology in
the oral cavity may be long-term use of medications prescribed
for the treatment of coronavirus [1,9,10].

Aphthous lesions, herpetiform lesions, candidiasis, and
Kawasaki disease are the most common oral manifestations of
COVID-19 disease. But still, one of the most common diseases in
the oral cavity in patients who have recovered from coronavirus
infection is chronic recurrent aphthous stomatitis [ 13]. Advanced
age and severity of COVID-19 disease appear to be the most
predictive factors that predict the severity of oral lesions in
these patients. Lack of oral hygiene, opportunistic infections,
stress, comorbidities (diabetes mellitus, immunosuppression),
trauma (secondary to intubation), vascular abnormalities, and
a hyperinflammatory response secondary to COVID-19 may be
the most important predisposing factors for development oral
lesions in patients with COVID-19 [15].
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It can be assumed that the etiological factor in the development
of the disease is a violation of cellular and humoral immunity,
both local and general. The leading factor in etiopathogenesis
is the modulation of the cross-immune reaction, resulting in the
formation of aphthae in the oral cavity [9].

The development of dysbiosis is due to antibiotic therapy and,
as a result, a violation of the balance of microorganisms in the
oral cavity. Dryness in the oral cavity is caused by infectious
lesions of the oral cavity by the type of candidiasis [13]. Some
patients also had pseudomembranous plaque on the tongue in
the form of white plaques. The mucous membrane of the hard
palate is sometimes partially hyperemic, enanthems are noted.

The available scattered data on manifestations in the oral cavity
observed after a coronavirus infection require further study.

Purpose of the study. Assess the impact of past coronavirus
infection (COVID-19) on the course of diseases of the oral
mucosa.

Materials and methods. At the clinical bases of the
departments of dentistry TDSI, MSMSU, with the permission
of the interuniversity ethics committee, a dental examination
was carried out on 51 patients (29 women and 22 men) aged 20
to 75 years with various diseases of the oral mucosa. Patients
had a history of a coronavirus infection in terms ranging from
several days to 6 months. All patients gave voluntary informed
consent to participate in the study (Figure 1).

Study Design
Patients with OM diseases in the post-COVID period
Examina_tion methods
Laborator; .

Treatment of OM diseases

Clinical Internist doctors consultations

Figure.l. Study Design.
When examining patients, clinical and laboratory methods were used.

Clinical methods. clarification of the patient's complaints and
anamnesis; assessment of the dental status included: the state
of hygiene of the oral cavity, teeth, periodontal and mucous
membranes, the presence and quality of orthopedic structures.
The presence of dental deposits was determined by the Green-
Vermilion index (OHI-S), the intensity of dental caries was
determined by the KPU index. The degree of inflammation in the
gums was assessed using the PMA index. When examining the
oral mucosa, its color, humidity, signs of edema, the presence
and localization of lesions were determined.

Toidentify concomitant pathology, patients were recommended
to consult an endocrinologist, gastroenterologist, immunologist,
therapist.

Laboratory studies. 48 patients with a previously transferred
and confirmed PCR diagnosis of coronavirus infection
COVID-19 took part. 3 patients with severe somatic pathology,
primary and secondary immunodeficiency, chronic pathology
of the oral cavity with frequent relapses before COVID-19 were
excluded from the further study. The oral fluid was taken from
patients to determine the level of sIgA in it.
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The content of secretory immunoglobulin (sIgA) in the oral
fluid was determined by ELISA with a set of test systems Saliva
ELISA kit (Euroimmun, Germany) in accordance with the
manufacturer's instructions.

We analyzed the duration of the course of the OM disease (from
the beginning of the period of primary clinical manifestations to
the end of treatment), the terms of rehabilitation after suffering
from COVID-19, in which the OM pathology manifested itself.
Then, subgroups of patients were formed depending on the
duration of the OM disease: the first - up to 7 days, 10 (20.8%)
people; the second - up to 14 days, 9 (18.8%); the third - 15-30
days, 25 (52.1%); the fourth - more than 30 days, 4 (8.3%) people.

Depending on the period of rehabilitation in which the ORS
pathology was observed, subgroups were formed: the first - up
to 1 month, 18 (37.5%) people; the second - from 1 to 3 months,
12 (25%); the third - from 3 to 6 months, 7 (14.6%); the fourth
- more than 6 months, 11 (22.9%) people. 12 (25%) patients
underwent a course of antibiotic therapy.

The relationship between the change in the local immunity
factor in the oral fluid (sIgA level), the duration of the SOR
disease and the period of rehabilitation after COVID-19, in
which the pathology of the OM was observed, was studied.

Statistical analysis of the study results was performed using
the analytical package STATISTICA 10.0 (StatSoft Inc., USA)
and Excel, one-sample student t-test and correlation.

According to the results of the examination, the patients were
prescribed complex pathogenetic and etiotropic treatment,
considering the principles of an individual approach. The
general treatment of lesions of the oral mucosa consisted in the
appointment of hepatoprotectors, vitamins, antifungal drugs, as
well as dietary supplement dihydroquercetin to improve general
and local microcirculation. Locally for the treatment of lesions of
the mucous membrane, rinsing of the oral cavity with ozonized
saline and applications at the site of lesions of dihydroquercetin
powder together with sesame oil were prescribed.

Patients were also recommended sanitation of the oral cavity
with professional hygiene.

The control group consisted of 28 people without a history of
COVID-19, without severe underlying pathology, and without
changes in the OM.

Results.

The average age of the examined patients was 43.7£8.5 (M+m)
years.

The distribution of clinical manifestations on the oral mucosa
is presented in (Table 1).

The overwhelming majority of patients who applied for dental
care were patients with diagnoses: recurrent aphthous stomatitis
- 21 (41.2%) and candidiasis OM - 22 (43.1%). Much fewer
patients were diagnosed with lichen planus - 6 (11.8%) and 2
(3.9%) patients with symptoms of necrosis of the oral mucosa.

As aresult of a survey of patients, a variety of complaints were
identified (Tables 2,3&4).

The main complaint of 90% of the patients who applied was
pain in the oral cavity, which sharply increased when eating, in
33% of patients the pain increased even when talking.

In 65% of patients with oral candidiasis, there were complaints
of constant burning in the mouth, which was detected in 43.1%
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Table 1. Distribution of patients with diseases of the oral mucosa.

OM pathology Number of patients
Recurrent aphthous stomatitis 21 (41,2%)
Candidiasis OM 22 (43,1%)

Lichen planus 6 (11,8%)
Necrosis OM 2 (3,9%)

Table 2. Main dental complaints of applied patients.

Complaints Number of patients (%)
Pain in the mouth 90

Bad breath 90

Dry mouth 85

Ulcers 60

Bleeding gums 28

Burning in the mouth 27,5

Decreased taste sensations 51,9

Table 3. Psychological complaints of applied patients.

Complaints Number of patients (%)
Violation of the psycho-emotional 38

status

Cancerophobia 10

Apathy 58

Table 4. Complaints of applied patients on the part of the respiratory
system.

Complaints Number of patients (%)
Decreased sense of smell 51.9
Dyspnea 35

Table 5. Data of examination of the oral cavity.

Index Meaning
The need for oral hygiene 100%
Green-Vermilion Index 2.1+0.8
Intensity of caries — KPU 16.7 £0. 8
RMA index 34.66 +2.23
The presence of orthopedic 8 (15.7%)

structures made of dissimilar metals

Confirmed diagnosis of candidiasis o
(Candida > 10%11-104 cfu/ml) 2 @3.1%)
of patients after bacteriological examination. This amounted to
27.5% of all applied patients.

Dry mouth bothered patients in 85% of cases. 5% of patients
complained of shortness of breath even with little physical exertion,
and the predominance of mouth breathing, which further aggravated
dry mouth. Frequent complaints were also: bad breath (90%).

Some patients (28%) noted the appearance and increased
bleeding of the gums and OM after suffering COVID-19.

51.9% of the observed patients complained that can be
attributed to the long-term consequences of the presence of the
COVID-19 virus in the human body - a decrease in the sharpness
of smell and taste.

38% of patients experienced disturbances in their psycho-
emotional status, in particular, stress after suffering a coronavirus
infection, fear of re-infection.
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Frequent complaints (58%) were apathy, fatigue, decreased
attention, chronic fatigue. In 10% of patients who had frequent
recurrences of lesions of the oral mucosa, carcinophobia was
expressed.

When collecting an anamnesis, it turned out that 45% of the
observed patients were treated in covid hospitals. There were
also those patients who self-medicated (22%).

Based on the initial examination of the oral cavity in patients, it
was revealed (Table 5): all examined (100%) needed oral cavity
sanitation; the Green-Vermilion index was 2.1+0.8; the KPU
index was 16.7; PMA index reached 34.66+2.23; the presence
of orthopedic structures made of dissimilar metals was detected
in 8 (15.7%) patients; detection of Candida fungi in an amount
exceeding 103-104 CFU / ml.

When examining the oral cavity on the mucous membrane of
the lips, gums, cheeks, soft palate, pharynx and tongue, various
elements of the lesion were revealed (Table 6 and Figures
2,3,4,5&6): single and multiple aphthae ranging in size from
5 to 10 mm with an erythematous corolla and yellow-white
fibrinous plaque (in 41.2% of patients), erosions (5.9%), ulcers
(5.9%), plaque (92%), necrosis of the OM, papules (11.8%).

In some (45%) cases, aphthae, erosions merged, forming
extensive lesions of the oral mucosa.

Lesions of the oral mucosa were more common in patients
in the early stages of rehabilitation (up to 1 month after
COVID-19), and less frequently in patients whose rehabilitation
period exceeded 30 days.

According to the results of the advisory opinions of related
specialists, concomitant somatic pathology was confirmed in all
patients: chronic gastrointestinal diseases were observed in 17

Table 6. Manifestations on the oral mucosa.

OM pathology Number of cases, %
Language furnishing 92

Aphthae 41.2

Papules 11.8

Erosion 5.9

Ulcers 5.9

Necrosis 3.9

Bleeding hematomas COR 1.9

Table 7. The level of sigA in oral fluid in patients depending on the
period of rehabilitation after suffering COVID-19.

Terms of sIgA level, pg/ml, ey ers
NO chabilitation Mge (LQ - Sé) Reliability
0. Control (n=28) 326.9 (175.7-551.7) p, =0.016;
! Before one months  849.0 (497.6— p,,=0.013
" (n=18) 1403.9) P.s>0.05;
) From one before 3 [851.9 (468.8— P,..~0.05
" /months (n=12) 1037.3) p1.2>8-g(5);6
From 3 before 6 P~V
3. | months (1=7) 328.0 (143.8-428.9) p"~0.004;
p,.=0.028
4, More 6 months 230.0(193.6-372.6) P,.;=0.032;
(n=11) p,>0.05
pO-x - significance  of  differences  between  groups

Multiple testing has not been done
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Table 8. The level of sigA in oral fluid in patients depending on the
duration of the disease.

The timing of the sIgA level 'ml, Me .
No. disease g (LgQ—UQ,)u g/ml, Reliability
1. 7days(n=10)  438.1(193.6-628.9)  p,=0.043;p,
. 8 14days (n=9) 6352 (421.5-7462)  =0.038
3. 15-30 days (n=25) 828.2 (266.4-1206.5) p64zg-004; P,
>0.
g, morethity days 00 e6s 09156.1) | p,.=0.019; p,
(n=4) >0.05

pO-x - significance of differences between groups
Multiple testing has not been done

Figure.2. Candidal lesion of the tongue after suffering Covid-19.

A

Figure.3. Necrotic changes in sky after suffering Covid-19.

Figure.4. Inflammation and necrosis of the mucous membrane of the
lower surface of the tongue and the floor of the mouth.
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Figure.6. Bleeding due to dental trauma erosion on the mucosa of the
back of the tongue in a patient who has had Covid-19.

(33%) patients, endocrine diseases (type II diabetes mellitus) -
in 6 (12%) people, diseases of the cardiovascular system - in 9
(18%) patients, 20 (39%) people suffered from hypertension.

The median amount of secretory immunoglobulin (sIgA)
in oral fluid in post-COVID-19 patients (n=48) was 592.67;
254.23-944.39 pg/ml (Me; LQ-UQ), which is statistically
significantly higher than in the control group (n=28) 326.94;
175.72-551.76 pg/mL (p<0.05) (Table 7).

During the rehabilitation of patients after suffering COVID-19
up to 1 month, the level of sIgA in the oral fluid was 849.0
(497.6-1403.9) pg/ml, p0-1=0.016; during the rehabilitation
period from 1 to 3 months, the level of sIgA slightly increased
and amounted to 851.9 (468.8-1037.3) ug/ml, p0-2=0.013,
p1-2>0.05; in the rehabilitation period from 3 to 6 months, the
sIgA level dropped markedly and amounted to 328.0 (143.8—
428.9) pg/ml, p0-3>0.05, p1-3=0.006, p2-3=0.028; during the
rehabilitation period of more than 6 months, the sIgA level
continued to decrease and amounted to 230.0 (193.6-372.6) pg/
ml, p0-4>0.05, p1-4=0.004, p2-4=0.032, p3- 4>0.05.

Depending on the duration of the ORS disease in patients with
COVID-19, the level of sIgA in the oral fluid was increased
for 7 days compared to the control group and amounted to
438.1 (193.6-628.9) pg/ml. If patients applied 8-14 days after
the onset of the ORS disease, a statistically significant increase



in secretory IgA was observed in the oral fluid 635.2 (421.5-
746.2) pg/ml (p1-2=0.043); after 15-30 days, the level of sIgA
increased significantly and amounted to 828.2 (266.4-1206.5)
pg/ml (p1-3=0.038, p2-3>0.05); in terms of more than 30
days from the onset of the disease, the OM level of sIgA was
significantly increased and amounted to 1476.8 (865.0-2156.1)
pg/ml (p1-4=0.004, p2-4=0.019; p3-4>0, 05) (Table 8).

Depending on the timing of the disease in patients with
COVID-19, a statistically significant increase in secretory IgA
levels was observed after seven days (p = 0.043; p=0.038; p =
0.004) and increased until the 30th day from the onset treatment
(p>0.05; p=0.019; p>0.05).

Discussion.

The COVID-19 pandemic has largely changed our
understanding of the processes occurring in the body as a result
of viral aggression. However, there is still much unclear in
the pathogenesis of various disorders caused by SARS-CoV-2
infection and affecting almost all organs and systems. As for the
pathology of the oral mucosa, directly or indirectly associated
with coronavirus infection, there is still a lot of work to be done.
So far, it is only clear that we are faced with a new pathology
that requires detailed study in the context of interdisciplinary
interaction of specialists in order to solve urgent diagnostic and
treatment problems due to the variety of clinical variants of
SARS-CoV-2 infection and post-COVID disorders.

Our study found that before COVID-19, none of the patients
included in the study had pathology of the ROP. A study by
Gherlone EF, Polizzi E, Teté G, et al. (2021), which included
patients hospitalized due to COVID-19, showed that lesions of
the oral cavity are detected in 83.9% of patients 3 months or
more after discharge [16].

An analysis of the data obtained in our study made it possible
to establish that the incidence of OM lesions in patients was
different at different stages of rehabilitation after undergoing
COVID-19.

Frequent complaints from patients in our study were: bad
breath. This is consistent with the results obtained by Yu.A.
Makedonova et al. (2021) [17]. The appearance of ulcers on the
mucous membrane of the cheeks and lips was observed in 60%
of cases. Many researchers describe similar symptoms in the
post-COVID period [18,19].

Some of the patients examined by us noted the appearance
and increased bleeding of the gums and ORS after suffering
COVID-19, which is consistent with the results of many other
researchers who mention vesiculobullous lesions [16,18].
Including in the studies of Z.S. Khabadze et al. (2020) a similar
symptom was observed in 13% of patients. Although these
researchers talk about hemorrhages only on the OM [14].

More than half of the patients we observed presented complaints
that can be attributed to the long-term consequences of the stay
of the COVID-19 virus in the human body - a decrease in the
sharpness of smell and taste. The results obtained are consistent
with the results of other researchers [13,14,18,19].

The occurrence of complaints of dry mouth after suffering
COVID-19 in our study is also confirmed by other researchers
[14,16-18]. Many researchers describe the addition of a fungal
infection in the post-COVID period [18,19]. The authors who
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conducted similar studies [13] confirmed the diagnosis of
candidiasis in 61% of cases, which is significantly more than in
our studies (43%).

When examining the oral cavity on the mucous membrane
of the lips, gums, cheeks, soft palate, pharynx and tongue, we
revealed various elements of the lesion: single and multiple
aphthae with an erythematous corolla and yellow-white fibrinous
plaque, erosion, ulcers, plaque, necrosis of the OM, papules.
The presence of many described elements of OM lesions is also
confirmed by other researchers [18,19].

Most of the observed elements of OM lesions are accompanied
by an inflammatory process. The mechanism of the inflammation
process is enhanced by a large number of pro-inflammatory
cytokines, for example, IL-6, IL-1, chemokines (IL-8), etc.
Clinical manifestations of functional insufficiency of internal
organs in COVID-19 are accompanied by an increase in the
level of inflammatory cytokines, in particular, interleukin 6 (IL-
6), which plays a key role in the development of the cytokine
storm. IL-6 mediates a wide range of inflammatory changes that
cause disturbances in the structural and functional organization
of blood vessels [5].

IL-6 has a pleiotropic effect on acquired immunity by
stimulating the production of antibodies by B cells, including
slgA. Normally, inflammation is regulated by anti-inflammatory
cytokines, and disruption of the regulatory balance leads to
significant destruction of one's own tissues [9]. sIgA, the
predominant mucosal immunoglobulin, is considered the
main specific defense mechanism in the oral cavity. One of
the important components of the complex mechanism of
innate immunity is neutrophils, when activated by pathogenic
or opportunistic microorganisms, a wide range of anti-
inflammatory cytokines is secreted.

In our study, we found that with prolonged persistence of the
virus in the body, the level of sIgA in the oral fluid increases,
and even after the end of COVID-19 treatment, the level of
immunoglobulin remains high. However, a longer period of
rehabilitation of patients leads to a gradual decrease in the sIgA
index to values and slightly lower than those of the control
group. Depending on the duration of the course of the disease,
OM in Patients with COVID-19, the level of sIgA in the oral
fluid increased compared to the control group. The increase in
the level of sIgA was the more significant, the longer the OM
disease lasted.

The revealed changes, as shown in our studies and in the
studies of other authors [13,14,16], may be not only the result
of the direct action of the virus. These changes may be based
on changes in the oral microbiome due to the use of antibiotics,
as well as such aggressive manipulations as intubation,
tracheostomy, non-invasive mechanical ventilation.

Conclusions.

Thus, in the post-COVID period, patients often experience pain
in the oral cavity, constant burning and dry mouth, bad breath,
and they often need oral hygiene. Oral mucosal lesions are more
common in patients in the early stages of rehabilitation (up to
1 month after COVID-19) than in the later period. The level
of sIgA in the oral fluid remains elevated for a long time after
treatment with COVID-19, then decreases, but may increase



with an increase in the duration of the course of the onset of the
OM disease. All this determines the special tasks of dental care
for patients in the post-COVID period.
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Pesrome.

BozgneiicteBue SARS-CoV-2 Ha Bech OpraHm3M 4YelOBEKa
BEI3BIBACT HEOOpaTHMbIC W3MEHEHHS BO BCEX OpraHax u
cucremax. OCIOKHEHHST B BUAEC XPOHHYECKHX 3a00JeBaHHI
HY)KIAIOTCS B JICUCHWH KIMHHIUCTOB DPAa3NIMYHBIX OOiacTel
MeaunuHbel. CTOMATOJIOTH CTAaJKUBAIOTCS C 3a00JIeBaHUSIMH
CIIM3UCTON OOOJIOUKH ITOJIOCTH PTa y MPAKTHUECKH 3OPOBBIX
MIAIIEHTOB, HE MPEIpacloiI0KEeHHBIX K HUM, HO TIEPEHECIINX
COVID-19.

Hemp wuccnemoBanms. OUEHUTH BIUSHAE TIEPEHECEHHOMN
kopoHaBupycHoit wumHpekmmn (COVID-19) nHa Teuenue
3a0o0JeBaHNll CITU3UCTON 000IOYKH pTa.

O6cnenoBanbl 51 GompHBIX B Bo3pacte oT 20 mo 75 mner,
mepenecmux COVID-19, ¢ pa3nmuuabiMua  3a007eBaHUAMUA
CIM3HUCTONW OOOJOYKHM pTa. B mccienoBaHNM MCTIONB30BAIHCH
KIUHAYECKHe ©  JabopaTOpHBIE  METONBL.  BEISBIICHBI
0COOCHHOCTH KIIMHMYECKOTO TeUEHHUS OTACIBbHBIX 3a00J1eBaHMI
CIM3UCTONW OOOJNIOUKM pTa, OmperelicHa IWHAMHKA MECTHOU
MMMYHHOMW 3aIIUTHI IOJIOCTH PTa B IOCTKOBUIHBIHN ITEPHO.
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