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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Oncology patients frequently face a variety of oral side effects 

as a result of cancer treatments like chemotherapy, radiation 
therapy, and targeted therapy. One common issue is periodontitis. 
Additionally, patients with COVID-19 have reported a range of 
oral symptoms, including necrotizing periodontal disease.

The objective of our study is to evaluate the oral health status 
of cancer patients during COVID-19 infection.

Material and methods: The research involved 213 Georgian 
citizens’ aged 18 to 65, divided into four groups: Group I 
consisted of 120 healthy individuals (without cancer); Group II 
included 60 healthy individuals who had contracted COVID-19; 
Group III comprised 40 cancer patients; and Group IV included 
85 cancer patients who also had COVID-19. We aimed to 
analyze the correlation between oral health characteristics and 
both COVID-19 status and cancer diagnosis, as well as the types 
of cancer treatments received.

Results: The study showed an increased signs in oral index 
scores in cancer and covid groups compared to healthy group. 
Bleeding index: in group I - 0.20+0.41, in group II - 0.85+1.13, 
in group III - 0.48+0.85 and in group IV 0.95+1.20 p=0.079). 
Loss of gingival attachment: 0-3 mm: in group I - 2 (10%), in 
group II - 33 (55%), in group III - 7 (14.58%), in group IV - 1 
(12.94%) (p<0.0001); 4-5 mm: in group I- 0, in group II - 20 
(33.3%), in group III - 13 (27.08%), in group IV - 25 (29.41%) 
(p=0.2489; 6-8 mm: in group I – 0, in group II - 6 (7.06%), in 
group III - 1 (2.08%) ), in IV group - 6 (7.06%) (p=0.2200).

We diagnosed the 40 patients with periodontitis. Cancer and 
Cancer+Covid group show a significant positive correlation 
with periodontitis, (r=0.197, p=0.004; and r=0.144, p=0.036 
respectively).
Conclusions:

• Cancer patients exhibit a high incidence of periodontitis, 
which is exacerbated by COVID-19 transmission. However, 
receiving a booster vaccine dose can significantly reduce the 
risk of tooth loss.

• The oral health status of cancer patients must be prioritized, 
necessitating the development of an appropriate protocol during 
and after cancer treatment. Special attention should be given to 
those patients who have also contracted COVID-19.

• To prevent periodontitis and tooth loss during cancer 
treatment, it is crucial for patients, particularly those infected 
with COVID-19, to maintain regular dental follow-ups.

Key words. Post Covid, Cancer Patients, periodontitis, risk 
assessment.

Introduction.
A healthy oral cavity is a key indicator of overall health and 

quality of life, playing a crucial role in general well-being at 
every life stage. A well-maintained mouth not only supports 
proper nutrition but also enhances social interactions, boosts self-
esteem, and contributes to feelings of well-being. Additionally, 
the mouth acts as a “window” to the rest of the body, offering 
important clues about general health issues. Oncology patients 
frequently experience various oral side effects due to cancer 
treatments such as chemotherapy, radiation therapy, and targeted 
therapy. These side effects can range from mild to severe, with 
periodontitis being one of the most common complications [1].

Periodontitis, defined as a chronic, multifactorial inflammatory 
disease, is intricately linked to dysbiotic plaque biofilms and is 
characterized by the progressive destruction of the structures 
that support the teeth. This condition exemplifies a complex 
interplay of factors leading to significant periodontal tissue 
degradation [2]. The potential association between periodontal 
pathologies and systemic diseases is of particular significance [3].

Indeed, periodontal pathogens and their byproducts, including 
inflammatory mediators such as IL-6, can infiltrate the 
bloodstream, contributing to various systemic diseases. Chronic 
periodontitis has been identified as a significant risk factor for 
conditions such as cardiovascular disease, diabetes, respiratory 
diseases, rheumatoid arthritis, and other related disorders [4].

Two potential mechanisms that may elucidate the association 
between periodontitis and COVID-19 are the direct exposure 
of the virus to periodontal tissues and the phenomenon known 
as the "cytokine storm" associated with COVID-19. For an 
extended period, the pathophysiology of periodontitis has been 
linked to a cytokine-mediated response [5].

The onset of a cytokine storm has been associated with the 
detrimental effects of the recent COVID-19 pandemic, and its 
components bear a resemblance to the cytokine expression 
observed in periodontitis [6]. Active viruses can interact 
with bacteria to create a more pathogenic microbial complex, 
potentially resulting in severe periodontitis. Given the shared 
characteristics of the virus, SARS-CoV-2 may contribute to 
periodontal infections. Patients with COVID-19 have exhibited 
a diverse array of oral manifestations, including necrotizing 
periodontal disease [7]. However, it is important to highlight 
that the majority of studies primarily concentrate on the impact 
of periodontitis on the severity of coronavirus disease [8].

Cancer patients are more susceptible to infections than the 
general population, primarily due to immunosuppression 
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resulting from both the malignancy itself and anticancer 
treatments. Furthermore, these individuals often exhibit 
inadequate health behaviors and frequently present with 
comorbid medical conditions. Consequently, cancer patients 
may experience a poorer prognosis and an elevated risk of 
mortality during COVID-19. Additionally, the pandemic 
has impacted all facets of cancer care, including diagnosis, 
treatment, and surgical interventions [9]. It is challenging to 
ascertain the extent to which the pandemic has exacerbated oral 
health issues among cancer patients [10].

The objective of our study is to evaluate the oral health status 
of cancer patients during COVID-19 infection.
Materials and Methods.

213 Georgian citizens aged 18 to 65 were involved in the 
research. Among them: I group, 20 healthy (without cancer), 
II group - 60 - healthy + covid, III group - 40 - cancer, IV 
group - 85 - cancer + covid. We calculate the correlation of oral 
characteristics with covid status and cancer disease, likewise 
types of cancer treatment.
Statistical analysis.

During the quantitative data assessment, we should calculate 
the average, mean square deviation. However, for qualitative 
data, we have calculated frequency and percentage.

The credibility of differences between groups in case of 
quantitative data will be detected using the students’ criteria. 
We can also assess the equality of variances using Levene’s 
Test prior to comparison. For qualitative data, discrepancies will 
be analyzed using Fisher’s F-test. Spearman's rank correlation 
was employed to assess relationships among qualitative factors, 
while Pearson's correlation analysis was utilized for quantitative 
factors. A difference was deemed significant when p < 0.05.

We evaluated the diagnostic utility of inflammatory markers 
through ROC analysis. The clinical data were processed using 
the SPSS 23 software package.
Results.

A study examining the oral health status of post-COVID 
oncology patients in a control group revealed that those who had 
not suffered from COVID-19, at various stages of oncological 
treatment, exhibited similar types of soft tissue lesions in the 
oral cavity. Moreover, the loss of gingival attachment was 
significantly more pronounced in cancer patients compared to 
their healthy counterparts. The research included both actively 
treated patients and those in remission. The coexistence of cancer 
and COVID-19 infection in the same individual raised concerns 
regarding their potential synergistic effects on prognosis. The 
study demonstrated an increase in oral index scores among the 
cancer and COVID-19 groups when compared to the healthy 
group. Bleeding index: in group I - 0.20+0.41, in group II - 
0.85+1.13, in group III - 0.48+0.85 and in group IV 0.95+1.20 
p=0.079). Loss of gingival attachment: 0-3 mm: in group I - 2 
(10%), in group II - 33 (55%), in group III - 7 (14.58%), in 
group IV - 1 (12.94%) (p<0.0001); 4-5 mm: in group I- 0, in 
group II - 20 (33.3%), in group III - 13 (27.08%), in group IV 
- 25 (29.41%) (p=0.2489; 6-8 mm: in group I – 0, in group II - 
6 (7.06%), in group III - 1 (2.08%) ), in IV group - 6 (7.06%) 
(p=0.2200) (Table 1). 

We diagnosed periodontitis in 40 patients.
The Cancer and Cancer + COVID groups exhibited a significant 

positive correlation with periodontitis, whereas the Healthy and 
Healthy + COVID groups demonstrated a significant negative 
correlation with the condition. 

The influence of the anti-COVID vaccine on the progression 
of periodontitis is illustrated in Figure 1.

Figure 1. The influence of the anti-COVID vaccine on the progression 
of periodontitis.

The effect of vaccination on periodontitis has not been 
conclusively established, although a non-significant reduction 
in the incidence of periodontitis has been observed with the 
administration of a booster dose.

There is a correlation between cancer and poor oral hygiene, 
with a correlation coefficient of r = 0.389 (p < 0.001).

A comparative analysis of patients with and without 
periodontitis is presented in Figure 2.

Figure 2. A comparative analysis of patients with and without 
periodontitis.

In the first group, comprising healthy individuals, we observed 
no cases of periodontitis (p = 0.0239). In the second group 

Disease Correlation with periodontitis
r p

Cancer+covid 0.197** 0.004
Cancer 0.144* 0.036
Healthy -.155* 0.024
healthy+covid -.194** 0.004

Table 1. Correlation analysis revealed a significant association 
between cancer and periodontitis.
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(healthy + COVID), there were significantly fewer patients with 
periodontitis compared to those without it (p = 0.0044). The 
incidence of periodontitis was higher in both the third (COVID) 
and fourth groups (Cancer + COVID), with the difference in 
the fourth group being statistically significant (p = 0.0038). 
These findings allow us to conclude that cancer increases the 
likelihood of periodontitis, a risk that is further exacerbated 
under COVID-19 conditions.

The distribution of periodontitis among the patients we studied, 
categorized by cancer type, is illustrated in Figure 3.

Figure 3. The distribution of periodontitis among the patients we 
studied, categorized by cancer type.

According to the diagram, there is an observed increase in the 
frequency of periodontitis across all cancer types; however, a 
significant difference between the groups with and without 
periodontitis was noted exclusively in patients with thyroid 
cancer (p = 0.0473).

The impact of cancer treatment on the development of 
periodontitis is illustrated in Figure 4.

Figure 4. The impact of cancer treatment on the development of 
periodontitis.

A study examining the effect of cancer treatment on the 
development of periodontitis revealed that the frequency of 
chemotherapy, hormone therapy, and preventive treatment is 
significantly elevated among patients with periodontitis.

In the subsequent phase of the study, we assessed the 
characteristics of periodontitis development in both groups 
(Tables 2 and 3).

Table 2. Evaluation of Periodontitis Characteristics.

Factors Without 
periodontitis 

With 
periodontitis F p

Abs % Abs %
Female 19 10,98 0 0,00 4,89 0,0281
18-35 28 16,18 3 7,50 1,97 0,1619
35-50 62 35,84 13 32,50 0,16 0,6920
51-60 37 21,39 10 25,00 0,24 0,6215
>60 45 26,01 15 37,50 2,12 0,1468
<0.6 - good level of 
hygiene 33 17,92 1 2,50 6,80 0,0097

0.7-1.6 - satisfactory 106 61,27 28 67,50 0,53 0,4659
1.7-2.5 - 
unsatisfactory 27 15,61 9 22,50 1,09 0,2967

>2.6 - bad 7 4,05 2 5,00 0,07 0,7882
Systemic diseases 61 35,26 10 25,00 1,54 0,2166
No 110 63,58 30 75,00 1,88 0,1720
Cardiovascular 
system pathology 5 2,89 1 2,50 0,02 0,8937

Diabetes 9 5,20 1 2,50 0,53 0,4689
other 46 26,59 8 20,00 0,74 0,3903
Mild covid 82 47,40 21 52,50 0,34 0,5628
Moderate covid 18 10,40 4 10,00 0,01 0,9399
severe covid 15 8,67 3 7,50 0,06 0,8115
Anti-covid treatment 78 45,09 17 42,50 0,09 0,7681
Booster dose 67 38,73 12 30,00 1,06 0,3053
Cancer - more than 
1 year 39 22,54 20 50,00 12,85 0,0004

The presence of 
metastases 30 17,34 10 25,00 1,25 0,2658

surgical intervention 75 43,35 28 70,00 9,57 0,0023
4 courses of 
chemotherapy 13 7,51 2 5,00 0,31 0,5775

Chemotherapy 6 
courses 48 27,75 18 45,00 4,58 0,0335

 Chemotherapy 8+ 
courses 25 14,45 9 22,50 1,57 0,2122

 It has not been 
conducted 11 6,36 8 20,00 7,64 0,0062

Hormone therapy 48 27,75 18 45,00 4,58 0,0335
radiation therapy 57 32,95 18 45,00 2,07 0,1518
Preventive treatment 80 46,24 30 75,00 11,22 0,0010
hormone 39 22,54 13 32,50 1,74 0,1882
Bisphosphonate 7 4,05 2 5,00 0,07 0,7882
 immunotherapy 41 23,70 18 45,00 7,55 0,0065
Does not undergo 
prophylactic 
treatment

17 9,83 5 12,50 0,25 0,6186

relapse 16 9,25 6 15,00 1,16 0,2836
The treatment is still 
not over 39 22,54 18 45,00 8,62 0,0037
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Relapse + 5 years 9 5,20 5 12,50 2,83 0,0941
less than 5 years 8 4,62 1 2,50 0,36 0,5494
remission 44 25,43 18 45,00 6,14 0,0140
Continuously treated 
without remission/
or recently started 
treatment

56 32,37 18 45,00 2,29 0,1318

Table 3. The results of the regression analysis.

B S.E. Wald p OR
95% C.I. for 
OR
Lower Upper

Cancer+covid 1.318 .401 10.775 0.001 3.736 1.701 8.206
Good level of 
hygiene -2.083 1.054 3.904 0.048 0.125 .016 .983

Cancer - more 
than 1 year 1.492 .405 13.545 <0.001 4.444 2.008 9.835

Constant -2.464 .369 44.654 <0.001 0.085

In patients with periodontitis, the following factors are 
significantly more prevalent: a cancer duration of over one-year, 
surgical intervention, six courses of chemotherapy, hormone 
therapy, preventive treatment, and immunotherapy. Conversely, 
there is a notable decrease in the prevalence of periodontitis 
among females and those with a hygiene level of less than 0.6 
(Figure 5).

According to the regression analysis, the relative risk of 
developing COVID-19 increases with a cancer history exceeding 
one year, particularly in the Cancer + COVID-19 group, while 
a high level of good hygiene is associated with a reduced risk.

Figure 5. The results of the regression analysis.

Discussion.
Increasing evidence supports the correlation between 

periodontitis and COVID-19. It is evident that COVID-19 
may exacerbate periodontitis through mechanisms of 
immunosuppression. Furthermore, patients with COVID-19 
exhibit a higher prevalence of calculus formation and bleeding 

[11]; our study indicates that a higher bleeding index is observed 
following the transmission of coronavirus infection.

Prospective studies affirm the association between cancer 
and periodontal disease, particularly in cases of lung and 
upper digestive tract cancers [12]. In relation to our study, we 
established a significant positive correlation between cancer 
and periodontitis, while a noteworthy difference between 
the periodontitis and periodontitis-free groups was identified 
specifically in cases of thyroid cancer.

There is emerging evidence suggesting an association between 
periodontal disease and the incidence and progression of breast 
cancer. Both conditions share several common pathogenic 
factors. Furthermore, periodontal health can influence breast 
cancer outcomes during radiotherapy, chemotherapy, and 
hormone therapy [13]. Our study demonstrated a significant 
correlation between cancer and poor oral hygiene, as well as 
between cancer and periodontitis. 

Cancer therapy is frequently associated with both acute and 
chronic complications, as well as physiological alterations in oral 
tissues [14]. Our data revealed a significantly higher incidence of 
periodontitis among patients undergoing cancer chemotherapy 
and hormone therapy, as well as during preventive treatment. 

Certain oral complications associated with cancer therapy 
can be mitigated by modifying the oral environment prior to 
treatment. This includes addressing acute and potential dental 
and periodontal lesions, actively involving patients in their 
oral care, and enhancing the awareness of these cancers among 
dentists and oncologists. Consequently, patients necessitate 
specialized oral care.

Due to the interaction between SARS-CoV-2 and periodontal 
bacteria, the oral cavity serves as a reservoir for the virus. The 
removal of dental calculus and biofilm can effectively prevent 
oral colonization by SARS-CoV-2 and subsequently reduce the 
risk of bacterial infections [14].

Conversely, periodontitis heightens susceptibility to and 
severity of COVID-19, highlighting the critical importance of 
maintaining oral and periodontal health for overall well-being 
during the pandemic [15].
Conclusion.

Patients with cancer demonstrate a notably high prevalence of 
periodontitis, a condition that is further intensified by COVID-19 
transmission. Fortunately, the administration of a booster 
vaccine dose has been shown to effectively diminish the risk 
of tooth loss. Therefore, it is crucial to incorporate oral health 
considerations into cancer care and to establish an appropriate 
protocol for managing oral health during and after treatment, 
particularly for those cancer patients who have also been 
infected with COVID-19. To mitigate the risks of periodontitis 
and tooth loss, it is vital for these patients to maintain regular 
dental consultations, especially those who have experienced 
COVID-19 infection.

In conclusion, the elevated prevalence of periodontitis among 
cancer patients, exacerbated by COVID-19, necessitates the 
integration of comprehensive oral health protocols and regular 
dental consultations into cancer care to effectively reduce 
the risk of tooth loss, particularly for those with a history of 
COVID-19 infection.
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