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Why is it necessary to screen for periodontal disease 
in diabetic patients?
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ABSTRACT
Periodontal diseases include gingivitis (inflammation of gingiva caused by the bacterial biofilm) and periodontitis involv-
ing loss of the supporting structures around the teeth, respectively cementum, periodontal ligament and alveolar bone. 
Diabetes increases the risk of periodontal diseases; the plausible mechanisms are: alterations in the immunoinflammato-
ry response of bacteria, increased bone loss, the decrease in matrix-producing cells to maintain the periodontium, micro-
vascular changes and alteration in collagen synthesis and metabolism. Treatment of periodontitis influence glycemic 
control in diabetic patients and intervention trial suggests that this can generate a reduction of circulating inflammatory 
markers and improves metabolic control in diabetic patients. International forums recommend oral examination as a 
component of medical care for diabetic patients. Our review summarizes current information on the association of dia-
betes with periodontal disease.
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InTRODuCTIOn

Periodontal diseases include gingivitis (inflamma-
tion of gingiva caused by the bacterial biofilm) and 
periodontitis involving loss of the supporting struc-
tures around the teeth, respectively cementum, perio-
dontal ligament and alveolar bone. In 1999 the Inter-
national Workshop for a Classification of Periodontal 
Diseases and Conditions proposed a classification of 
periodontitis which included: chronic periodontitis, 
aggressive periodontitis, periodontitis as a manifesta-
tion of systemic disease, necrotizing periodontitis and 
periodontal abscesses [1]. Tonetti MS and coworkers 
proposed in 2018 a new classification of periodontal 
disease; based on pathophysiology the authors identi-
fied three different forms, respectively: necrotizing 
periodontitis, periodontitis associated with systemic 
disease and periodontitis [2]. Periodontal disease is 
generated by an inflammatory host response to the 
biofilm present around the teeth. In addition to the 
pathogenic mechanism mentioned above, other risk 

factors are involved in the appearance of the condi-
tion. The risk factors involved in the appearance of 
the disease, mentioned in the specialized literature 
are genetic disorders, systemic diseases (diabetes, 
haematological, immunosuppressive, neoplastic dis-
eases), and lifestyle (oral hygiene, smoking) [3]. Perio-
dontal disease is considered as the 6th complication of 
diabetes [4]. In 2009, the International Diabetes Feder-
ation (IDF) highlighted the importance of oral health 
for diabetic patients; the organization has developed 
a guideline on the management of periodontal dis-
ease associated with diabetes mellitus. The recom-
mendations of IDF are: “Enquire annually as to 
whether each person with diabetes follows local rec-
ommendations for day-to-day dental care for the gen-
eral population, and (where access permits) attends a 
dental professional regularly for oral health check-
ups. Enquire at least annually for symptoms of gum 
disease (including bleeding when brushing teeth, and 
gums which are swollen or red). In those people not 
performing adequate day-to-day dental care, remind 
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them that this is a normal part of diabetes self-man-
agement, and provide general advice as needed. Ad-
vise those not attending for regular dental check-ups 
on the importance of doing so (where access permits). 
In those people with possible symptoms of gum dis-
ease, advise them to seek early attention from a den-
tal health professional. Education of people with dia-
betes should include an explanation of the implications 
of diabetes, particularly poorly controlled diabetes, 
for oral health, especially gum disease” [5]. In 2023 
American Diabetes Association (ADA) published 
Standards of Care in Diabetes. It is mentioned that 
periodontal disease is more prevalent and more se-
vere in diabetic patients compared to those without 
this condition. It is recommended the screening and 
control of the progression of periodontitis [6]. Our re-
view summarizes current information on the associa-
tion of diabetes with periodontal disease. 

DIABETES AnD PERIODOnTITIS –                                                          
TWO InTERRELATED DISEASES

Khader YS et al have published in the Journal of 
Diabetes and its Complications a meta-analysis of the 
periodontal status of diabetic patients compared 
with nondiabetic subjects. The study includes an 
analysis of publications from 1970 through 2003 in 
the MEDLINE database. The results revealed that dia-
betic patients had poor oral hygiene, a higher severi-
ty of gingival and periodontal diseases [7].

Meale BL and Oates TW analyzed over 200 articles 
published in the last 50 years on the relationship be-
tween diabetes and periodontal diseases. The authors 
note that diabetes increases the risk of periodontal 
diseases; the plausible mechanisms are: alterations in 
the immunoinflammatory response of bacteria, in-
creased bone loss, the decrease in matrix-producing 
cells to maintain the periodontium, microvascular 
changes, alteration in collagen synthesis and metabo-
lism [8].

The alterations in immunoinflammatory response 
and increased bone loss. The immune cells, respec-
tively: neutrophils (polymorphonuclear cells), mono-
cytes and macrophages are able to phagocytose and 
destroy infectious agents [9]. The function of these 
cells appears to be altered according to studies pub-
lished in the literature. The cells mentioned above 
produce more inflammatory mediators and reactive 
oxygen species that are involved in cell death and al-
teration of periodontal tissue [10]. The monocyte and 
macrophage cells may exhibit hyperresponsiveness 
in response to bacterial antigens leading to increased 
production of proinflammatory mediators such as in-
terleukin 6 and 1 alpha and tumour necrosis alpha 
(IL-6, IL1-α, TNF-α) [11]. Another cytokine involved in 
inflammatory processes is the receptor activator of 
nuclear factor kappa ligand (RANKL). TNF-α and 
RANKL are involved in alveolar bone resorption [12].

The decrease in matrix-producing cells to main-
tain the periodontium. Diabetic patients are suscepti-
ble to the destruction of connective tissue in the gingi-
val and periodontal ligament. The pathogenic 
pathways include the accumulation of advanced gly-
cation endoproducts (AGEs) and augmented expres-
sion of receptors for AGEs (RAGE) [13]. AGEs are irre-
versible products of glycation and oxidation of 
proteins which accumulate in diabetic tissue and 
plasma. The relation of AGEs with the deterioration of 
periodontal status in diabetic patients has been evalu-
ated by Takeda M and coworkers. The authors have 
evaluated the levels of glycated haemoglobin (HbA1c), 
AGEs, C-reactive protein and cytokines in 97 type 2 di-
abetes with and without periodontitis. The results of 
the study highlighted that “Serum AGEs were signifi-
cantly associated with deterioration of periodontitis, 
whereas no other serum biochemical marker showed 
a clear relationship with that condition” [14]. Studies 
in animal models have shown that AGEs induce oxi-
dant stress in the gingival which may be involved in 
accelerated periodontal disease in diabetic patients 
[15]. In 2000, a study by Lalla E et al. highlighted that 
the interaction of AGEs with RAGE on cells in diabetic 
periodontium of mice is associated with excessive in-
flammation and alveolar bone loss [16].

The mechanisms by which AGEs are involved in 
the appearance of periodontitis can be represented 
by: 

• increased gingival destruction,
• alteration of the alveolar ligament, 
• alveolar bone resorption. 
Microvascular changes. The microngiopathic alter-

ations characteristic of diabetes mellitus are also pres-
ent at the level of periodontal tissue which drives 
growth susceptibility to infectious at the level of peri-
odontium. Nitta H et al. evaluated the relationship be-
tween periodontitis and microvascular complications 
in a multicenter cross-sectional study, which included 
620 patients with type 2 diabetes. The authors con-
cluded that “The number of microvascular complica-
tions is a risk factor for more severe periodontitis in 
patients with type 2 diabetes, whereas poor glycemic 
control is a risk factor for increased prevalence and 
severity of periodontitis” [17]. Sadzeviciene R and 
coworkers evaluated the periodontal disease in 126 
diabetic subjects. Of these, severe periodontitis was 
diagnosed in 27 patients, medium and slight perio-
dontitis in 38, respectively 31 diabetic subjects. Gingi-
vitis was detected in 27 patients. The microvascular 
complications were associated with the presence of a 
more severe inflammatory periodontal pathology 
[18]. The association of periodontal disease with mi-
crovascular complications were evaluated in a nation-
wide cohort study. Have been evaluated 11,353 diabet-
ic patients who received complete oral health. The 
results of the study revealed that “The presence of 
periodontitis was associated with an increased risk of 
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microvascular complications in diabetes patients” 
[19]. In 2021, Zhang X and collaborators published in 
the Journal of Periodontal Research a meta-analysis 
that investigated the associated relation between per-
iodontal disease and microangiopathy in patients 
with type 2 diabetes mellitus. The authors concluded 
after analyzing t 13 cross-selectional studies which in-
cluded 10,570 patients that “Current evidence has 
proved that periodontitis is associated with increased 
risk of diabetic microangiopathy in patients with type 
2 diabetes mellitus” [20].

Alteration in collagen synthesis and metabolism. 
Hyperglycemia can generate impaired production of 
collagen, results evidenced both in vitro [21,22] and in 
vivo studies [23]. The alteration in collagen character-
istics in diabetic patients that is the main component 
of the basement of membranes implicate: impede ox-
ygen diffusion, altered function of polymorphonu-
clear cells, and diffusion of growth factors. Impaired 
production of collagen enhanced collagenolytic activi-
ty and generated collagen that was more insoluble in 
diabetic patients [23,24].

IMPACT OF PERIODOnTAL DISEASE On                                              
METABOLIC SATuS In DIABETIC PATIEnTS

It has been proven that periodontitis impacting 
the systemic health and the severity of periodontal 
disease affects the control of diabetes mellitus [25,26]. 
It is theorized that passage into systemic circulation 
of proinflammatory mediators expressed by gingival 
tissue can generate a poor glycemic control in diabet-
ic patients [27]. Treatment of periodontitis influence 
glycaemic control in diabetic patients and interven-
tion trial suggest that this can generate reducing of 
circulating inflammatory markers and HbA1c in dia-
betic patients. Several meta-analyses have been pub-
lished on the impact of treatment of periodontal dis-
ease of metabolic profile in patients with diabetes 
mellitus. Teshome A, and Yitayeh A analysed the re-
sults of studies published between 2005 and 2015 in 
four databases. The primary outcome was change of 
HbA1c after non-surgical periodontal therapy. This 
systematic review points out a significant reduction 
of HbA1c on type 2 diabetic patients after periodontal 
therapy [28]. A systematic review and meta-analysis 
on randomized controlled trials published in 2021 by 
Chen YF and coworkers highlighted that periodontal 
therapy could significantly reduce of HbA1c [29]. 
Other 2 meta-analyses published in 2016 and 2019 
highlighted positive effects of periodontal therapy on 
metabolic control in patients suffering from type 2 
diabetes mellitus [28,30].

Kolte RA and collaborators investigated effect of 
non-surgical periodontal therapy on metabolic con-
trol in 60 patients with type 2 diabetes. The results of 
the study were published earlier this year in Contem-
poray Clinical Dentistry. The authors found a signifi-

cant decreased in the blood glucose, HbA1c but also 
improving of systemic inflammatory markers after 
periodontal therapy [31].

Benefits of non-surgical periodontal therapy in pa-
tients with type 2 diabetes and chronic periodontitis 
were evaluated by El-Makaky Y and Shalaby HK in a 
randomized controlled trial. Eighty eight subjects with 
chronic periodontitis and uncontrolled diabetes were 
enrolled in this trial. The periodontal therapy consists 
of an oral hygiene and systemic antibiotics respective-
ly amoxicillin 500 mg and metronidazole 400 mg. The 
results of the trial revealed that non-surgical perio-
dontal therapy improved the metabolic control in dia-
betic patients with chronic periodontitis [32]. Similar 
results were reported by Mauri-Obradors E et al. [33], 
Mizuno H et al. [34], as well as other authors in rand-
omized controlled clinical trial [35-38]. 

RECOMMEnDATIOnS On MAnAGEMEnT OF PERIODOnTAL 
DISEASE In PATIEnTS WITH DIABETES

In 2020, the Indian Society of Periodontology has 
published recommendations on management of per-
iodontal disease in patients with diabetes. The au-
thors note that “Patients with a diagnosis of diabetes 
of any form should undergo a thorough oral exami-
nation, including a comprehensive periodontal eval-
uation, to include a full-mouth pocket chart, and 
bleeding scores, if indicated by periodontal screen-
ing. Patients with diabetes who are diagnosed with 
gingivitis (early and reversible sign of periodontal 
disease) should receive oral hygiene instruction, edu-
cation, and preventive care regimen by the dentist 
and be monitored regularly for any subsequent peri-
odontal tissue changes. Patients with diabetes pre-
senting with any acute oral/periodontal infections 
require prompt oral/periodontal care” [39].

The American Diabetes Association recommends 
promotion of oral health among diabetic patients 
and oral examination should be a component of med-
ical care for these subjects [6]. 

COnCLuSIOn 

Diabetes increases the risk of periodontal diseases; 
the plausible mechanisms are: alterations in immu-
noinflammatory response of bacteria, increased bone 
loss, the decrease in matrix-producing cell to main-
taining the periodontium, microvascular changes, al-
teration in collagen synthesis and metabolism. Treat-
ment of periodontitis influence glycaemic control in 
diabetic patients and intervention trial suggest that 
this can generate reducing of circulating inflammato-
ry markers and improves metabolic control in diabet-
ic patients. International forums recommend oral ex-
amination as a component of medical care for diabetic 
patients. 
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