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CLINICAL COURSE OF CHRONIC GENERALIZED PERIODONTITIS IN OBESE PATIENTS

WITH TYPE 2 DIABETES MELLITUS

Dzaraeva ZR™, Dulaeva AA, Dudaeva LR, Makieva KA, Tsakhilova ZS, Alakhverdieva SS, Sagilaeva KhM, Kurmagomedov MA, Dzhafarov UL
North Ossetian State Medical Academy, Vladikavkaz, Russia

Type 2 diabetes mellitus (T2D) and obesity enhance systemic inflammation, microcirculation and immune disorders, which can make the course of chronic
generalized periodontitis more severe. Comparative assessment of clinical and radiological manifestations of the disease in individuals with these conditions is
important for interdisciplinary management of patients. The study aimed to conduct comparative assessment of clinical and radiological manifestations of chronic
generalized periodontitis (CGP) in patients with T2D, obesity and having no somatic disorders. A total of 90 patients with moderate CGP aged 35-60 were assessed,
who were stratified into three groups (30 individuals per group) matched for gender and age: without any somatic disorders, with T2D and obesity. OHI-S, SBI,
periodontal pocket depth (PPD), clinical attachment loss (CAL), and radiological signs of bone resorption were assessed; the analysis of correlations with HbA1c,
BMI, and lipid profile was conducted. OHI-S was 1.8 + 0.3 in group |, 2.3 + 0.4 in group Il, and 2.2 + 0.5 in group IIl; SBl was 42 + 9%, 61 + 11%, and 56 + 10%,
respectively (o < 0.05 for groups Il and Il compared to group |). PPD and CAL were higher in obese patients with T2D, than in patients having no somatic disorders
(o < 0.05), while the differences between groups Il and Ill were non-significant (for PPD p = 0.09). HbA1c levels were correlated to PPD (r = 0.42), CAL (r = 0.39),
and SBI (r = 0.36); BMI was correlated to PPD (r = 0.33) and SBI (r = 0.35) (p < 0.05). Thus, T2D and obesity are associated with the more adverse clinical and
radiological manifestations of CGP; it is necessary to consider poorer oral hygiene in patients with comorbidities when interpreting intergroup differences.
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KIMMHNYECKOE TEHEHUE XPOHUYECKOI'O FrEHEPAJTIM3OBAHHOI O MAPOAOHTUTA
Y NALIMEHTOB C CAXAPHbIM OVUABETOM 2-I0O TUMA N O>)KUPEHVEM

3. P. [zapaesa™, A. A. Oynaesa, J1. P. Oynaesa, K. A. Makvesa, 3. C. Llaxunosa, C. C. Anaxsepanesa, X. M. Carvnaesa, M. A. Kypmaromenos,
Y. J1. [xadapos

Ceepo-OceTvHcKas rocyfapcTBeHHas MeauumHekas akagemusi, Bnagyvikaekas, Poccuist

CaxapHbin anabet 2-ro Tina (CA2) 1 oXKMpeHne YCUnmMBatoT CUCTEMHOE BOCTAIEHNE, HAPYLLEHNS MUKPOLIMPKYIALMM 1 IMMYHHOIO OTBETA, YTO MOXKET YTSHKENATb
TEYEHNE XPOHNHECKOTO MeHEPaIM30BaHHOMO MapofoHTUTa. CpaBHUTENbHAs OLIEHKA KITMHUKO-PEHTIEHONOMHECKUX MPOSIBIEHW 3a0051EBaHNSA MY STUX COCTOSHSIX
BabKHa L1151 MEXIVICLMMNIMHAPHOIO BEAEHWSt NaLmMeHToB. Lienbio nccnepaosaHyist 66110 NPOBECTN CPaBHUTENBHYHO OLEHKY KIMHVKO-PEHTIEHONOMMHECKYIX MPOSIBEHNIA
XPOHUYECKOr0 reHepanM3oBaHHOro napogoHTuTa (XIM) y naupeHToB ¢ C2, oxunpeHrem n 6e3 comatmdeckon natonorum. Obcnenosany 90 nauneHToB 35-60 net
¢ XIT1 cpegHer CTeneHn TSHXKECTW, pasaeneHHbIX Ha TP ConocTaBMMble MO Moty 1 Bo3pacTy rpynnbl no 30 Yenosek: 6e3 comarndeckon naronorum, ¢ GO2 n ¢
oxunpeHrem. OueHmsann OHI-S, SBI, rmybuHy napogoHTanbHbix kapmaHos (1K), notepto kKnHndeckoro npukpenneHns (KYTT) v peHTreHonorndeckue npuaHakm
Pe30pPOLMN KOCTW; BbINOSHSAIN KOPPENALMOHHbIA aHannd ¢ HbA1c, VIMT n naunugHeim npodunem. ViHoekc OHI-S coctasun 1,8 + 0,3 B | rpynne, 2,3 + 0,4 Bo Il n
22+0,58Ill; SBI—42 + 9%, 61 + 11% 1 56 + 10% cootBeTcTBEHHO (P < 0,05 Ang Il v Il rpynn no cpasHerwto ¢ 1). TTIK 1 KYTT 6biim Bbilwe y nauyeHtos ¢ CO2
1 OKUPEHMEM, YeM Y NaumueHToB 6e3 comaTmdeckoin natonorum (p < 0,05), Toraa kak pasnmyms mexxay |l v 1l rpynnamm He 4ocTUrani CTaTUCTUHECKOM 3HAYUMOCTH
(ona MK p = 0,09). YposeHb HbA1c koppenmposan ¢ MK (r = 0,42), KYI (r = 0,39) n SBI (r = 0,36), a IMT — ¢ I'TIK (r = 0,33) 1 SBI (r = 0,35) (p < 0,05). Takum
obpasom, C2 1 okupeHne accoLmmpoBaHbl ¢ 6onee HebnaronPUATHBEIMN KITMHMKO-PEHTTEHONOMMHECKMI NPOoABReHAMM XITTT; HTepnpeTaums MexrpynnoBbIx
pas3nnyni fOMKHa YUMTbIBATbL XyALLee MMrMeHNYECKOoe COCTOsIHME MONOCTU pTay KOMOPOUAHbBIX MaLMEHTOB.

KnioueBble cnoBa: XpOHWYECKU reHepannM30oBaHHbIi MapOAOHTUT, caxapHbli AnabeT 2-ro Tuna, OXKUpeHre, KOMOPOUAHOCTb, CUCTEMHOE BOCMANEeHVe,
meTabonudeckumii cuHapom, HbA1c, pesopbuyst anbBeonspHO KOCTH
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Chronic generalized periodontitis (CGP) remains one of the
most common inflammatory disorders of the oral cavity. In
is more and more often considered as a component of the
systemic inflammatory continuum. According to the GBD 2021
analysis, the number of cases of severe periodontitis in the world
increased by 91.54% in 1990-2021, which emphasizes stable
medical and social significance of the disorder [1]. In this context,
the growing prevalence of metabolic disorders, primarily type 2
diabetes mellitus (T2D) and obesity, reinforces the urgency of
multidisciplinary analysis of periodontal tissue damage [2, 3].

T2D is associated with chronic hyperglycemia, accumulation
of advanced glycation end products, impaired microcirculation,
and immune dysfunction. These mechanisms make periodontal
tissues more susceptible to inflammation, accelerate the clinical
attachment loss, and enhance the alveolar bone resorption
[4-6]. According to the data of the systematic review and
meta-regression analysis of prospective studies, diabetes is
associated with higher risk of periodontitis [7], and a modern
review reports the increase in the risk of the disease occurrence
or progression by 86% (RR 1.86; 95% CI 1.3-2.8) [5].

Obesity is considered as an independent risk factor of
inflammatory periodontal disorders. Adipokines and pro-inflammatory
cytokines of the adipose tissue support chronic subclinical
inflammation, alter tissue reactivity; these also can make the
course of periodontitis more severe [8-13]. In one of the
studies, among 314 obese young adult patients, gingivitis was
found in 63.7% of cases, and stage Il periodontitis in 22.6%
of cases; the increase in body mass index was positively
correlated to the increase in PD, CAL, RD, and PI (p < 0.05)
[11]. In the published systematic review and meta-analysis,
obesity was associated with the increased risk of periodontitis
(OR 1.31; 95% CI 1.22-1.41) [14].

Systemic inflammation, endothelial dysfunction, and metabolic
disorders provide the common pathogenetic background for
periodontitis, T2D, obesity, and cardiovascular disorders [15].
At the same time, direct comparisons of the CGP clinical and
radiological phenotype in patient with T2D and obese patients
within the same diagnostic protocol are limited. Such comparative
assessment is important for the clinical routing of patients and
clarification of the factors associated with the more severe disease
course. The study aimed to conduct comparative assessment
of clinical and radiological manifestations of CGP in patients with
T2D, obesity and those having no somatic disorders.

METHODS

A total of 90 patients (42 males and 48 females) aged 35-60
(average age 47.3 + 6.1 years) with the diagnosis of moderate
chronic generalized periodontitis, exacerbation or unstable
remission, were included in the comparative cross-sectional
clinical trial. All patients were divided into three groups,
30 individuals per group: group | — patients with CGP without
any defined somatic disorder; group Il — patients with CGP
against the background of T2D; group Il — patients with CGP
against the background of obesity. The groups formed were
matched for gender and age.

Inclusion criteria: age 35-60 years, at least 20 teeth,
and the confirmed diagnosis of moderate CGP. Patients
with acute inflammatory disorders of the oral cavity, severe
decompensation of concomitant conditions, and the
combination of T2D and obesity were not included in the
study. The groups were allocated based on the somatic status
and the data on the presence of T2D or obesity from medical
records. The smoking status and other behavioral factors
were not used as the criteria for stratification of the groups,
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which was taken into account as a potential limitation of the
study when interpreting the results.

Clinical assessment included estimation of the simplified
oral hygiene index (OHI-S), sulcus bleeding index (SBI),
periodontal pocket depth (PPD), clinical attachment loss (CAL).
Measurement was performed using a standard periodontal
probe at six points near each tooth. CAL was calculated as
the sum of the periodontal pocket depth and the value of the
gingival recession/displacement of the gingival margin relative
to the cement-enamel junction. Radiological assessment of the
alveolar bone condition was performed based on the digital
orthopantomography data and targeted intraoral radiographs
obtained using the standard protocol in the clinic X-ray room. In
patients of group I, the T2D duration, glucose-lowering therapy
pattern, and HbA1c levels were also assessed; in patients of
group lll, body mass index (BMI) and the lipid profile indicators
were evaluated.

Statistical data processing was conducted using the
standard software package. The data are presented as M + SD.
The distribution was tested for normality using the Shapiro-Wilk
test. One-way analysis of variance (ANOVA) with subsequent
post-hoc Tukey’s test was used to compare quantitative
indicators between three groups. Student’s t-test was used
for pairwise comparison, and Pearson’s correlation coefficient
was used to assess the relationship between traits. The 95%
confidence intervals (Cl) of the differences of mean values
were also calculated for some key intergroup differences. The
differences were considered significant at p < 0.05.

RESULTS

There were no significant differences in the average age of
patients in the groups (I: 46.8 + 6.0; II: 47.5 + 5.9; lll: 47.7 + 6.5
years; p > 0.05). The share of males was 43.3% in group |, 46.7%
in group Il, and 46.7% in group Il (o > 0.05), which suggested
that the groups were comparable based on major demographic
characteristics.

In group I, the average T2D duration was 9.2 + 3.8 years;
the combination glucose-lowering therapy was reported
in 63.3% of cases, and insulin therapy was reported in
36.7% of cases. The average HbA1c level was 8.1 = 1.0%,
which corresponded to insufficient glycemic control in a large
number of patients. In group lll, BMI was 33.8 + 3.4 kg/m?;
class Il obesity was diagnosed in 46.7% of patients, and class
lll obesity was reported in 23.3%. Hypercholesterolemia and
atherogenic dyslipidemia (increased levels of triglycerides and
LDL cholesterol, decreased HDL cholesterol levels) were typical
for this group.

The gum hygiene and inflammation indicators were worse
in patients with somatic comorbidities. OHI-S was higher in
groups lland Il (2.3 £ 0.4 and 2.2 + 0.5 points, respectively)
compared to group | (1.8 + 0.3; p < 0.05). The difference
between the mean OHI-S values was 0.50 points (95% CI
0.32-0.68) for Il-I and 0.40 points (95% CI 0.19-0.61) for
lNI-I. SBI was 42 + 9% in group |, 61 + 11% in group Il
and 56 + 10% in group lIl; the differences II-I and lli-I were
significant (p < 0.05). The difference between the mean
SBI values was 19 percentage points (95% Cl 13.8-24.2)
between groups Il and | and 14 percentage points (95% CI
9.1-18.9) between groups Il and I. Diffuse gingival bleeding
and episodes of spontaneous bleeding with minimal trauma
were more often found in patients with T2D, while in obese
patients the localized areas of hyperemia and hypertrophy of
the interdental papillae with the pronounced bleeding upon
probing prevailed.
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The periodontal pocket depth and clinical attachment loss
values were higher in groups Il and Il compared to group |. The
differences between groups Il and |, as well as between groups
Il and | were significant (p < 0.05). There were no significant
differences in PPD between groups Il and lll (p = 0.09), and the
differences in CAL were also non-significant (o > 0.05).

The X-ray examination more often revealed infrabony
pockets and uneven resorption of the interalveolar septa, while
the combination of the horizontal and focal vertical resorption,
especially in the area of multi-rooted teeth, prevailed in obese
patients. In group Il, a moderate positive correlation between
HbA1c levels and the periodontal pocket depth (r = 0.42;
p < 0.05), clinical attachment loss (r = 0.39; p < 0.05), and
SBI (r = 0.36; p < 0.05) was revealed. In group lll, there was a
moderate correlation of BMI with PPD (r = 0.33; p < 0.05) and
SBI (r = 0.35; p < 0.05), and triglyceride levels were correlated
to the bone resorption severity (r= 0.31; p < 0.05).

Thus, in this cross-sectional study T2D and obesity were
associated with the less favorable clinical and radiological
characteristics of CGP; some intergroup differences could be
due to poorer oral hygiene in patients with comorbidities.

DISCUSSION

The data obtained confirm that metabolic disorders considerably
modify the CGP course. The less favorable indicators in
patients with T2D are consistent with the modern reviews and
meta-analyses emphasizing the role of chronic hyperglycemia,
advanced glycation end products, oxidative stress, and
microcirculation disorders in the progression of periodontitis; in
particular, the risk of periodontitis development or progression
in patients with diabetes was estimated to be 86% higher (RR
1.86; 95% Cl 1.3-2.8) [5].

The identified correlation of HbA1c with the pocket depth,
attachment loss, and bleeding suggests the clinical significance
of carbohydrate metabolism compensation. This is in line with
the concept of bidirectional relation between diabetes and
periodontitis, with which inflammation in periodontal tissues
maintaining the systemic pro-inflammatory background can
make it difficult to achieve glycemic targets [2-6].

In obese patients, a significant worsening of the CGP
course compared to the group without somatic disorders
was also observed. This is consistent with both distinct case
reports and modern reviews. Thus, among obese young adult
patients gingivitis was reported in 63.7% of cases, and stage Il
periodontitis in 22.6% of cases; the increase in BMI was
accompanied by the increase in PD, CAL, RD, and Pl (p <0.05) [11].
According to the results of the published systematic review and
meta-analysis [14], obesity is associated with the increased risk
of periodontitis (OR 1.31; 95% CI 1.22-1.41). The association
of BMI and triglycerides with periodontal indicators revealed in
our study further confirms the involvement of the adipose
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