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INTRODUCTION
A large-scale problem in the world is the SARS-
CoV-2 coronavirus, which causes coronavirus disease 
(COVID-19), characterized by a large number of 
complications - “post-COVID syndrome” [1-5]. Analysis 
of the protective value of humoral immunity and the 
duration of its intensity is important for scientists 
because of the need to indicate the level of antibodies 
to SARS-CoV-2 for laboratory diagnosis and prevention 
of the recurrence of coronavirus disease [3, 6, 7]. One 
of the pathogenetic strategies of the virus is the ability 
to provoke the aggression of the immune system 
against its own tissues in the form of autoimmune and 
autoin�ammatory processes, which is considered a 
unique feature of the survival of β-CoV in the body of 
an infected person [4].

Zinchuk O.M. and co-author Velavan T.P. and the 
co-author note that «activity of the synthesis of an-
ti-coronavirus antibodies is directly proportional to the 
intensity of the infectious process. Therefore, in severe 
cases of the disease, antibody production indicated at 

the highest level and antibodies detected in the blood 
serum longer, while in mild cases and with an asymp-
tomatic course of the infectious process, antibodies to 
SARS-CoV-2 often have a minimal level or not de�ned 
at all» [6, 8]. Also, Velavan T.P. and the co-author note 
that «level of anti-coronavirus antibodies usually de-
creases within a few months after infection, and the 
neutralizing activity of antibodies after symptomatic 
cases of COVID-19 in most patients persists for 6-8 
months. In addition to disease severity, the duration 
of humoral immunity is likely to depend on baseline 
antibody levels» [8]. Data from the US Centers for Dis-
ease Control and Prevention (CDC) shows that there is 
a high probability of the simultaneous presence of IgM 
and IgG in patients who has just been infected with 
the coronavirus. This is a feature of COVID-19 [1,2]. In 
addition to various examination methods, laboratory 
indicators also help in assessing the degree of severity, 
diagnosing complications, and predicting the course of 
the disease [9, 10].

It is well known that dental caries is a multifactorial 
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OF THE COURSE OF CARIES IN YOUNG PEOPLE WHO  
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ABSTRACT
The aim: To establish the clinical and immunological features of the course of caries in young people who have su�ered from the coronavirus disease.
Materials and methods: The main group consisted of 30 people aged 20,6±2,4 years who su�ered from the Covid19 coronavirus infection 6,1±1,2 months 
ago. All patients underwent a dental and immunological examination.
Results: The analysis of the indicators of the dental status revealed the possibility of the existence of a relationship between the signs of the transferred acute 
viral infection SARS-Cov2 and the development of dental caries, �rst, under the condition of reduced caries resistance. In the immune system of the examined 
patients were found signi�cant changes, which de�nitely played a pathogenetic role in the development and progression of the carious process. They were 
manifested by changes of varying degrees of severity, which were both unidirectional and opposite in nature: T-lymphocyte de�ciency, in particular, mainly 
due to T-cytotoxic lymphocytes/suppressors, an increased level of B-lymphocytes and an increased level of activated CD54+ cells of T-lymphocytes. 
Conclusions: In young people with dental caries who have su�ered a coronavirus infection during the last 6 months, the prevalence of caries and its intensity 
are signi�cantly higher than in the comparison group. Violations in the cellular and humoral links of the immune system, which combined with the pro-in-
�ammatory pro�le of the blood serum, the phenomenon of immunotoxicosis, contributed to the further progression of the carious process in the oral cavity.
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disease, the elimination of this disease is the main task 
of dentistry [11-13]. The non-speci�c resistance of the 
organism has an indirect e�ect on mineralization pro-
cesses [12]. There are many oral symptoms in COVID-19 
[14-16], but the coexistence with the underlying disease 
is not fully established. It is still not clear whether oral 
symptoms are manifestations of the disease or arise 
from a loss of immune response [14,17].

There is evidence that immune functioning associ-
ated with periodontitis and (less studied) dental caries 
changes with age. In both cases, age-related mechanis-
tic changes in the functioning of the immune system are 
complex and not fully studied, and it is not clear how 
they correlate with disease susceptibility [18]. Study 
have shown that caries a�ects the in�ammatory and 
oxidative status of the periodontium, while its treat-
ment appears to restore periodontal homeostasis [19]. 
Also needed studies with longer follow-up in order to 
assess the impact of the pandemic on dental caries [20].

THE AIM 
To determine the clinical and immunological features of 
the course of caries in young people who have su�ered 
from coronavirus disease.

MATERIALS AND METHODS
The main group consisted of 30 people who had 
Covid19 infection, mostly of mild and moderate sever-
ity, and had caries. The comparison group consisted of 
20 people who had caries but did not have coronavirus 
infection. The control group consisted of 35 people, 
randomized by age and gender, who did not have 
signs of caries and did not have a coronavirus disease. 
The mean age of the examined patients was 20,6 ± 2,4 
years. In the main group of patients, the duration from 
the moment when there was a disease with coronavirus 
disease to the moment of inclusion in the study was 
6,1±1,2 months.

The patients selected for this study underwent a den-
tal examination. Determination of the prevalence and 
intensity of dental caries, the state of oral hygiene and 
periodontal tissues was determined using the following 
indexes: Average of Decayed, Missing, and Filled Teeth 
index (DMFT); Standard Deviation of Decayed, Missing, 
and Filled Teeth index (SD of DMFT); Average of Oral 
Hygiene Index Score (OHIS) (OHI-S); Interdental Hygiene 
Index (IDHI) and Gingival Index (GI), Löe and Silness.

The immunological status studied of the studied co-
hort of patients, namely: quantitative assessment of the 
main populations and subpopulations of lymphocytes, 
determination of their functional activity, concentration 

of circulating immune complexes of various molecular 
sizes, serum immunoglobulin levels, phagocytic activity 
of neutrophils, and cytokine status by level I and II tests 
according to requirements WHO Memorandum [21].

The following were evaluated: phenotype of lym-
phoid cells, lymphocyte subpopulations – CD3+ lym-
phocytes (T cells); CD4+ lymphocytes (T-helpers); CD8+ 
lymphocytes (T-cytotoxic lymphocytes/suppressors); 
CD16+ lymphocytes (NK cells), CD22+ lymphocytes 
(B cells), CD54+ lymphocytes (activated lymphocytes 
that express the adhesion molecule ICAM-1), CD95+ 
lymphocytes (activated lymphocytes that express 
the FAS receptor) - by indirect immuno�uorescence 
method using monoclonal antibodies manufactured 
by CJSC “Sorbent-Service” against lymphocyte antigens 
CD 3, CD 4, CD 8, CD 16, CD 22, CD 54, CD 95 with a �nal 
count of 200 cells of each phenotype on a «Lumam 
I3” �uorescent microscope; the functional activity of 
T-lymphocytes by the morphological method of the 
proliferative activity of lymphocytes in the reaction of 
blast transformation of lymphocytes (RBTL) with the mi-
togen phytohemagglutinin (PHA-M) of the “Wellcome 
Burroughs” company; phagocytic activity of neutrophils 
according to the degree of absorption of latex particles 
with the calculation of Hamburg’s phagocytic index 
and Wright’s phagocytic number; the functional state 
of B-lymphocytes by examining the level of the main 
classes of serum immunoglobulins Ig G, Ig A, Ig M by 
the method of simple radial immunodi�usion in a gel 
according to G. Mancini et al., 1965; the concentration 
of circulating immune complexes (CIC) in blood serum 
- by the method of precipitation in a solution of polyeth-
ylene glycol (PEG-6000) on a microspectrophotometer 
“Specol-21” (Germany) at a wavelength of 450 nm [21].

Descriptive analysis results presented as percentage 
distribution, mean and standard deviation (SD), or 
median and interquartile range (IQR). Chi-square and 
Fisher’s exact test is used to determine any di�erences 
in the distribution of categorical variables. Because con-
tinuous variables did not follow a normal distribution, 
Kruskal–Wallis analysis of variance and Mann–Whitney 
U-test is used to detect di�erences in means between 
two or three groups. All exposure variables were in-
cluded in a multivariable regression model. Results of 
regression analysis presented as unadjusted and ad-
justed odds ratios (ORs) with their 95% CIs. The level of 
signi�cance was set at p < 0.05. Statistical data process-
ing was also determined by the method of variational 
statistics using the Microsoft XP “Excel” application 
program package and the specialized “STATGRAPHICS 
Plus version 2.1” program.
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RESULTS

DENTAL STATUS OF THE EXAMINED 
PATIENTS
The assessment of the dental status of the examined 
young persons with dental caries who su�ered corona 
virus disease is given in Tables I and II.

The average and standard deviation of DMFT in main 
group from control group was 3.2 and 2.1, respectively, 
the average and standard deviation of DMFT was 2.1 
and 1.4, for main group from control (P<0.01).

During the examination were primarily diagnosed 
deep caries of the molars and caries in the area of the 
tooth neck. Complaints were mainly about short-term, 

Table I. Dental status of persons who have su�ered from the coronavirus disease
Main Control

Average of DMFT 3.2 2.1

SD of DMFT 2.1 1.4

Average of OHI-S 1.44 1.1

The average and standard deviation of DMFT in main group from control group was 3.2 and 2.1, respectively, the average and standard deviation of DMFT 
was 2.1 and 1.4, for main group from control (P<0.01).

Table II. Index indicators of the dental status of persons with caries who su�ered from the coronavirus disease (M±m)
Main Control

IDHI 1,55 ± 0,28 0,82 ± 0,43

GI, Löe та Silness 1,81 ± 0,36 0,79 ± 0,64

Table III. The content of the main and activated subpopulations of lymphocytes in the examined persons (M±m)
Immunological indicators Main group (n=30) Comparison group (n=20) Control group (n=35)

Leukocytes, х 109/л 6,13±0,41 5,70 ± 1,20 7,76 ± 0,82

Lymphocytes, % 43,15±1,27 44,25± 1,14 32,14 ± 3,70

CD3+ lymphocytes, % 53,4±1,3* 61,6±1,2х 64,31 ± 4,03

СD4+ lymphocytes, % 33,8±1,2 34,8±1,7 33,23 ± 3,90

СD8+ lymphocytes, % 14,8±0,9* 18,6±0,8х 20,50 ± 2,05

CD4+/CD8+ 2,92±0,1* 1,8±0,1*х 1,61 ± 0,29

СD22+lymphocytes,%          32,6±1,4* 25,2±1,2х 21,06 ± 1,17

СD16+lymphocytes,% 12,3 ±1,1* 16,8±1,1 х 16,7 ± 1,11

СD95+lymphocytes,% 11,21±0,32 * 6,77±0,23  х 5,04±0,02

CD54+lymphocytes,% 21,2±1,03 * 13,4±1,05  х 13,8±0,81

Notes: 
*− the di�erence between the indicator and the control group is signi�cant (p<0.05);
x - the di�erence in the indicator between the groups is signi�cant (p<0.05);
n - the number of patients.

Table IV. Indicators of functional activity of immunocompetent cells in the examined persons (M±m)
Immunological indicators Main group (n=30) Comparison group (n=20) Control group (n=35)

RBTL spontaneous, % 2,42±0,12* 1,98±0,08х 1,77 ± 0,22

RBTL from PHA-M, % 76,41±2,75 79,27±2,11 78,3 ± 3,97

Phagocytic number 3,47±0,12* 3,48±0,09* 5,97 ± 0,34

Phagocytic index, % 49,73±2,13 * 48,44±3,05* 67,53 ± 4,41

NBT-test, spontaneous, % 36,12±2,21* 38,03±1,95* 24,69±1,89

Notes: 
*− the di�erence between the indicator and the control group is signi�cant (p<0.05);
x - the di�erence in the indicator between the groups is signi�cant (p<0.05);
n - the number of patients. 
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involuntary pain from sweets in the examined teeth. The 
patients indicated that they had not visited a dentist from 
the time they had a coronavirus disease to the time of in-
clusion in the study for 6.1±1.2 months. The main reason 
is the unavailability of dental clinics during the pandemic. 
In addition, according to the respondents, they were 
periodically in a state of stress due to the uncertainty 
of the future due to the pandemic, fear for the health 
of their relatives, and perhaps began to consume more 
sweet carbonated drinks and sweets. As can be seen 
from the data presented in Table 2, signi�cantly higher 
values of hygienic indices were found in the patients of 
the main group, which indicates a much deeper character 
of periodontal tissue damage and tooth pathology with 
the formation of dentition defects.

INDICATORS OF SYSTEMIC IMMUNITY IN 
YOUNG PEOPLE WITH CARIES WHO HAVE 
SUFFERED A CORONAVIRUS INFECTION
The main indicators of the cellular link of the immune 
system in the examined young people are presented 
in the Table. III.

The data shown in Table 3 demonstrate that the 
total number of leukocytes and the percentage of 
lymphocytes in the peripheral blood in both groups of 
examined persons were preserved and corresponded 
to the normative values.

The results of the study of the cellular link of immu-
nity showed that the level of CD3+ cells in the primary 
patients was probably lower than the similar indicator 
in the comparison group by 13.3% (p<0.05), and the 
content of T-cytotoxic lymphocytes/suppressors (CD8+ 
lymphocytes) - by 20.4% (p<0.05). In both groups of 
patients, an imbalance of immunoregulatory subpop-
ulations revealed, while the level of CD4+ lymphocytes 
corresponded to normative indicators, and the per-
centage level of CD8+ lymphocytes was signi�cantly 
lower than the indicator of the control group in the 
comparison group.

At the same time, a probable increase in the per-
centage of CD22+ cells in the examined main group 
was found, which indicates a significant activation 
of the B-cell link of the immune system in response 
to the chronic persistence of infectious antigens on 
the mucous membrane and transferred coronavirus 
infection. Also, in both groups of patients, was de-
tected a probable increase in the content of activated 
lymphocytes that express the FAS receptor and ready 
for apoptosis, however, in patients of the main group, 
the level of CD95+ lymphocytes was higher than that 
of the comparison group. This is due to greater activity 
of in�ammatory changes in the oral cavity and probably 
higher serum concentration of TNF-α, the main cytokine 
of in�ammation. It should be noted that in the main 
group of examined patients was found a probably high-

Table V. Serum concentration of the main classes of immunoglobulins and CIC in the examined persons (M±m)
Immunological indicators Main group (n=30) Comparison group (n=20) Control group (n=35)

Ig G, g/l 17,31±1,03* 12,45 ± 0,98 х 12,73±1,25

Ig A, g/l 2,56 ± 0,16* 1,32 ±0,17 х 1,59±0,11

Ig M, g/l 0,99 ± 0,02 80,93±0,11 1,01±0,07

CIC of large size (>19S), с.u. 33,08 ± 2,21* 47,24±2,13х 52,5±4,02

CIC of medium size (11-19S) c.u. 42,26 ± 2,16* 34,11±1,96 х 30,96±3,52

CIC of small size (<11 S), c.u. 32,22 ± 1,82* 20,16±2,31*х 15,23±1,07

Notes: 
*− the di�erence between the indicator and the control group is signi�cant (p<0.05);
x - the di�erence in the indicator between the groups is signi�cant (p<0.05);
n - the number of patients.

Table VI. Concentration of pro- and anti-in�ammatory cytokines in blood serum of examined patients (M±m)
Immunological indicators Main group (n=30) Comparison group (n=20) Control group (n=35)

TNF-α, пг/мл 82,6 ±3,1* 64,9±2,4*х 51,3±4,1

IL-1β, пг/мл 82,6±2,4 * 57,2±3,6 *х 46,9±2,98

IL-6, пг/мл 12,3±0,9 11,4±0,7 12,94±1,2

IL-4, пг/мл 19,1±1,3 * 23,5±1,2 х 22,41±1,4

Notes: 
*− the di�erence between the indicator and the control group is signi�cant (p<0.05);
x - the di�erence in the indicator between the groups is signi�cant (p<0.05);
n - the number of patients.
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er level of CD54+ lymphocytes, which participate in the 
adhesion process and express the adhesion molecule 
ICAM-1. Which is a consequence of impaired adhesion 
and cooperation of immunocompetent cells for a long 
time after the coronavirus infection.

The study of the functional activity of immunocom-
petent cells in the examined individuals of the main 
group (Table IV) showed high indicators of spontaneous 
proliferative activity of lymphocytes compared to the 
data of the control group (p<0.05), while the stimulated 
PHA-M proliferative activity of lymphocytes had no 
signi�cant di�erences from normative values. 

A signi�cant decrease in phagocytosis indicators ob-
served in the examined persons of both groups. Studies 
have shown that the index of phagocytic number and 
phagocytic index in the main group of patients was 
lower (p<0.05) than the values in healthy individuals 
and patients of the comparison group.

In the data of patients, it was determined that long-
term persistence and antigenic stimulation by various 
bacteria caused an increase in the metabolic activity 
of neutrophils. 

Table V shows data on the serum concentration of the 
main classes of immunoglobulins and CIC.

During the study of indicators of humoral immunity 
in the examined persons, a probable increase in the 
serum concentration of IgG and IgA was found in the 
main group of patients (p<0.05).

It should be noted that in the main group of patients 
there was an imbalance in the level of CICs in the blood 
serum, which was manifested by an increase in the 
content of pathogenic medium and small molecular 
CICs with a signi�cant decrease in physiological CICs 
of large size, which is associated with the development 
of subclinical in�ammation as a consequence of the 
transferred coronavirus infection. 

Therefore, more pronounced phenomena of immuno-
toxicosis were observed in the main group of patients, 
which requires further dynamic monitoring.

The analysis of the data presented in Table VI showed a 
high activity of pro-in�ammatory cytokines in the blood 
serum of examined caries patients, which was probably 
higher in persons who had undergone a coronavirus 
infection. Thus, in patients of the main group, the 
level of TNF-α and the content of IL-1β in blood serum 
exceeded the indicator in the comparison group, with 
therefore, the level of IL-6 in both groups of patients had 
no signi�cant di�erences between them (p>0.05) and 
corresponded to normative values (p>0.05). TNF-α is a 
key starting pro-in�ammatory cytokine that triggers an 
in�ammatory reaction, participates in disturbances in 
the cellular link of the immune response, and increases 
the level of activated lymphocytes. IL-1β has the same 

properties. IL-6 is a cytokine that ends the in�ammatory 
response, but since all subjects taken into the study 
before treatment, its level remained within the range of 
healthy individuals. In the main group of patients was 
found decrease in the level of anti-in�ammatory IL-4, 
which was compensatory in nature.

DISCUSSION
Thus, we conducted a clinical and immunological 
examination of young people with dental caries who 
suffered mild and moderate coronavirus infection. 
6,1±1,2 months passed from the moment of contracting 
the coronavirus disease to the moment of inclusion in 
the study.

Analysis of indicators of dental status revealed that 
within 6 months after experiencing the coronavirus 
disease in the examined patients, its indicators 
signi�cantly worsened: the prevalence of caries was 
significantly higher than in the comparison group. 
The indicator of the intensity of dental caries was also 
higher than that of patients in the control group. From 
the above data, it follows that the intensity of dental 
caries is approximately 2 times higher in patients with 
a history of coronavirus infection than in the examined 
persons in the control group (p <0.05). It was shown that 
the values of the resistance of hard tissues to the e�ects 
of caries-causing factors are related to the intensity 
of dental caries damage. This indicates the existence 
of a relationship between the signs of an acute SARS-
Cov2 viral infection and the development of dental 
caries, �rst of all, under the condition of reduced caries 
resistance.

Similar results were found in Matsuyama Y. et al. (2022): 
in children previously infected with COVID-19, dental 
caries was more common than in those who escaped 
the lesion and slightly increased after the pandemic [20]. 
Due to the tropism of the virus to mucous membranes, 
Paradowska-Stolarz (2021) was attempted to describe 
the oral manifestations of SARS-CoV-2 infection: «Angio-
tensin-converting enzyme 2 (ACE-2), which ensures the 
attachment of the virus, is also present in the oral cavity.» 
The analysis of the scienti�c study showed that the most 
common oral symptoms are dysgeusia (disturbance of 
taste), toothache, exacerbation of autoimmune diseases, 
as well as infection with herpes simplex and chickenpox 
viruses. Ulcers and aphthous stomatitis are also often 
mentioned. The author emphasizes that there are many 
oral symptoms in COVID-19, but the coexistence with 
the main disease is not fully established [14]. To assess 
the impact of the pandemic on dental caries in children, 
studies with longer follow-up are needed [20]. At the 
same time, studies assessing the impact of the global 
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CONCLUSIONS
1.  In young people with dental caries who have su�ered 

a coronavirus infection during the last 6 months, the 
prevalence of caries and its intensity are signi�cantly 
higher than in the comparison group, signi�cantly 
higher values of the bleeding index, PMA index and 
hygiene index are found, which indicates deeper tis-
sue damage and tooth pathology with the formation 
of dentition defects.

2.  In the immune system of young people with dental 
caries who su�ered from coronavirus infection during 
the last 6 months, signs of immunode�ciency were 
detected, primarily a decrease in the level of T-lym-
phocytes and T-cytotoxic lymphocytes/suppressors, 
which are accompanied by B-lymphocytosis and 
manifestations of hyperimmunoglobulinemia and ac-
tivation pro-in�ammatory changes with an increase 
in serum concentrations of TNF-α and IL-β.

pandemic on the prevalence of caries were almost im-
possible to �nd [17].

Signi�cant changes in the immune system were found 
in the examined patients, which definitely played a 
pathogenic role in the development and progression of 
the carious process. They were manifested by changes of 
varying degrees of severity, which were both unidirec-
tional and opposite in nature: T-lymphocyte de�ciency, 
in particular, mainly due to T-cytotoxic lymphocytes/sup-
pressors, an increased level of B-lymphocytes and an in-
creased level of activated CD54+ cells of T-lymphocytes .

Violations in the cellular and humoral links of the 
immune system, which were combined with the 
pro-inflammatory profile of the blood serum, the 
phenomenon of immunotoxicosis, contributed to the 
further progression of the carious process in the oral 
cavity with the formation of a «vicious circle» of the 
combined pathology.

REFERENCES
 1.  Trichlib VI, Tsyurak NR, Belyaeva KP et al. Laboratory indicators in patients with mild new coronavirus infection COVID-19. Act. infectious 

disease 2021;9(3):5-11.
 2.  Kiselyova GL, Voronova KV, Isaev VM. Diagnostic signi�cance of detection of neutralizing antibodies to SARS-CoV-2. Act. infectology. 

2021;9(1):24-27.
 3.  Centers for Disease Control and Prevention. Interim Guidelines for COVID-19 Antibody Testing in Clinical and Public Health Settings. 2019. 

https://www.cdc.gov/coronavirus/2019-ncov/lab/resources/antibody-tests-guidelines. [date access 15.03.2023]
 4.  Castro Dopico X, Ols S, Loré K, Karlsson Hedestam GB. Immunity to SARS-CoV-2 induced by infection or vaccination. J Intern Med. 

2022;291(1):32-50. doi: 10.1111/joim.13372. 
 5.  El Tantawi M, Sabbagh HJ, Alkhateeb NA et al. Oral manifestations in young adults infected with COVID-19 and impact of smoking: a 

multi-country cross-sectional study. Peer J. 2022;10:e13555. doi: 10.7717/peerj.13555. 
 6.  Zinchuk OM, Petrukh AV, Hrynchyshyn NI, Shvaevska KK. Peculiarities of humoral immune response in coronavirus disease (COVID-19). 

Act. infectious disease. 2021;9(1):33-36.
 7.  Deeks JJ, Dinnes J, Takwoingi Y et al. Antibody tests for identi�cation of current and past infection with SARS-CoV-2. Cochrane Database 

Syst Rev. 2020;6(6):CD013652. doi: 10.1002/14651858.CD013652. 
 8.  Velavan TP, Meyer CG. Mild versus severe COVID-19: Laboratory markers. Int J Infect Dis. 2020;95:304-307. doi: 10.1016/j.ijid.2020.04.061. 
 9.  Zhao Q, Meng M, Kumar R et al. Lymphopenia is associated with severe coronavirus disease 2019 (COVID-19) infections: A systemic 

review and meta-analysis. Int J Infect Dis. 2020;96:131-135. doi: 10.1016/j.ijid.2020.04.086. 
 10.   To KK, Tsang OT, Leung WS et al. Temporal pro�les of viral load in posterior oropharyngeal saliva samples and serum antibody 

responses during infection by SARS-CoV-2: an observational cohort study. Lancet Infect Dis. 2020;20(5):565-574. doi: 10.1016/S1473-
3099(20)30196-1. 

 11.   Setia S, Gambhir RS, Kapoor V. Immunology in prevention of dental caries. Universal Research Journal of Dentistry. 2012;2(2):58-63. 
 12.   Danylevsky MF et al. Therapeutic dentistry: textbook in 4 volumes. 3rd edition. Kyiv: Medicine; Caries. Pulpit. Periodontitis. Oral sepsis. 

2020; 2:592.
 13.   Cherukuri G, Veeramachaneni C, Rao GV et al. Insight into status of dental caries vaccination: A review. J Conserv Dent. 2020;23(6):544-

549. doi: 10.4103/JCD.JCD_402_20. 
 14.  Paradowska-Stolarz AM. Oral manifestations of COVID-19: Brief review. Dent Med Probl. 2021;58(1):123-126. doi: 10.17219/dmp/131989. 
 15.  Sari A, Bilmez ZY. E�ects of Coronavirus (COVID-19) fear on oral health status. Oral Health Prev Dent. 2021;19(1):411-423. doi: 10.3290/j.

ohpd.b1870377. 
 16.  Natto ZS, Afeef M, Bakhrebah MA et al. Can periodontal pockets and caries lesions act as reservoirs for coronavirus? Mol Oral Microbiol. 

2022;37(2):77-80. doi: 10.1111/omi.12362. 
 17.  Wdowiak-Szymanik A, Wdowiak A, Szymanik P, Grocholewicz K. Pandemic COVID-19 In�uence on Adult’s Oral Hygiene, Dietary Habits 

and Caries Disease-Literature Review. Int J Environ Res Public Health. 2022;19(19):12744. doi: 10.3390/ijerph191912744. 



CLINICAL AND IMMUNOLOGICAL FEATURES OF THE COURSE OF CARIES IN YOUNG PEOPLE...

1315

 18.  Preshaw PM, Henne K, Taylor JJ et al. Age-related changes in immune function (immune senescence) in caries and periodontal diseases: 
a systematic review. J Clin Periodontol. 2017;44(18):S153-S177. doi: 10.1111/jcpe.12675. 

 19.  Kanjevac T, Taso E, Stefanovic V et al. Estimating the e�ects of dental caries and its restorative treatment on periodontal in�ammatory 
and oxidative status: A short controlled longitudinal study. Front Immunol. 2021;12:716359. doi: 10.3389/�mmu.2021.716359. 

 20.  Matsuyama Y, Isumi A, Doi S, Fujiwara T. Impacts of the COVID-19 Pandemic Exposure on Child Dental Caries: Di�erence-in-Di�erences 
Analysis. Caries Res. 2022;56(5-6):546-554. doi: 10.1159/000528006. 

 21.  Perederii VG, Zemskov AM, Bychkova NG, Zemskov VM. Immune status, principles of its assessment and correction of immune disorders. 
Kyiv: Health. 1995, p.211. 

Department of Dental Therapy. The topic of the research is «A multidisciplinary approach to the prevention and 
treatment of hard tooth tissues and periodontal diseases in persons of working age» (State registration number No. 
0119U104010).

ORCID and contributionship: 
Yulia G. Kolenko: 0000-0003-1659-3333 A, B, E

Tetiana O. Timokhina: 0000-0002-0220-0220 A, B, D

Olesya V. Lynovytska: 0000-0001-6723-6921 B ,C, F 

Olena V. Cherkasova: 0000-0001-7244-0476  С , D

Konstantin E. Pechkovskyi: 0000-0001-5143-2768 C, F

Con�ict of interest: 
The Authors declare no con�ict of interest.

CORRESPONDING AUTHOR
Tetiana O. Timokhina
Bogomolets National Medical University
1 Zoologichna st., 03057 Kyiv, Ukraine
tel:+380961111122
e-mail: tanyatimokhina@gmail.com

Received: 23.10.2022
Accepted: 27.04.2023

A - Work concept and design, B – Data collection and analysis, C – Responsibility for statistical analysis, D – Writing the article, E – Critical review, F – Final approval of the article

     Article published on-line and available in open access are published under Creative Com mon Attribution-Non Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0)


