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ABSTRACT
Diabetes mellitus (DM) is a chronic non-transmittable disease and, alongside periodontal disease, another chronic 
disease, but with infectious and inflammatory etiology, that have increasing prevalence. The link between the two 
comorbidities is bidirectional, with common aspects such the inflammatory state, altered immune response and heal-
ing process. This link is alimented, also, by oxidative stress, an element that can initiate proinflammatory pathways 
in both pathologies. Moreover, periodontal disease favors the development of DM complications by a multifactorial 
mechanism centered on hyperglycemia, that leads to damage of the endothelial vascular cells, characteristic for mi-
crovascular complications, while the periodontal bacteria and their waste products, and inflammatory cytokines lead 
to an increase in systemic inflammation and damage of the vascular walls that aggravates the atherogenic process. 
The increase of novel cases of type 2 DM or gestational DM in patients with periodontitis has no sufficient data. Den-
tal caries is favored by DM and not by periodontal disease. So, DM is a well-known risk factor for periodontal disease 
and, on the other hand, periodontitis influences the metabolic control and favors the development of DM compli-
cations, but with a link between these conditions that is not fully understood. Other comorbidities, such as missing 
teeth, depression, osteoporosis are, also, positively associated to higher risk of development for periodontal disease. 
Patients with DM should be regularly screened for periodontal disease and referred to therapy if necessary, while the 
patients with periodontal disease should be screened for the presence of DM.
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INTRODUCTION 

Diabetes mellitus (DM) is a chronic non-trans-
mittable disease, characterized by defects in insulin 
production and/or action with alteration in glucose 
metabolism, with an increasing worldwide preva-
lence, that represents a serious problem through 
the systemic consequence that it generates on its 
own or in association with its comorbidities; while 
periodontitis, a chronic infectious inflammatory 
condition, leads to a progressive destruction of the 
periodontal ligaments and alveolar bones and to 
teeth loss (1-3).

The American Diabetes Association evaluated 
periodontitis as a complication of DM in 2008, but, 
recently, it was included in the list of DM comorbid-
ities, respectively a simultaneously preexisting in-
dependent condition, or a related medical condition 
(4).

Comorbidity characterization requires the dif-
ferentiation between joint risk and causal associa-
tion, so, shortly, periodontitis represents an oral mi-
crobiome shift from symbiotic to dysbiotic type, 
simultaneously with a chronic inflammation of the 
tooth attachment apparatus tissue, while DM is trig-
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gered by underexpression or tolerance to insulin 
expression. So, inflammation is the common aspect 
and, in DM it is impaired both at the immune re-
sponse and also at healing process level, while in 
periodontitis it has an imbalance compared to im-
mune response secondary to the dysbiotic flora (5).

The advanced glycation products and their re-
ceptor axis modifications produced in DM main-
tain, directly, a proinflammatory status, inclusive in 
the periodontal tissue, leading to a more intense 
catabolic status, augmentation of proinflammatory 
cytokines and impairment of RANKL/osteoprote-
gerin ratio. Indirect modifications, such as hyperg-
lycemia in poorly controlled DM, leads to a dysbiot-
ic periodontal microbiome, with further elevation 
of toll-like receptors levels and to host response, 
augmentating the previously inflammatory status 
(6,7).

BIDIRECTIONAL LINK BETWEEN DM AND 
PERIODONTITIS

DM is a risk factor for periodontitis, but the rela-
tionship is bidirectional, because, periodontitis is 
not only an early sign of DM, but, also, a risk factor 
for several disease, including DM and cardiovascu-
lar disease (CVD) (atherosclerotic plaque instability, 
endothelial dysfunction and dyslipidemia) and oth-
ers (2). Another argument is that periodontal treat-
ment has effects in reducing glycated hemoglobin 
in DM. On the other hand, if we approach the prob-
lem from DM to periodontitis, there is not a fully 
understatement, a plausible explanation being rep-
resented by a proinflammatory response, in pa-
tients with DM, that leads to periodontitis suscepti-
bility and progression in patients with diabetes, 
alongside with locally activated inflammatory me-
diators that may impair insulin signaling and aggra-
vate the DM. DM increases the risk of periodontitis, 
by a presumably increase of salivary glucose levels, 
favoring bacterial growth in the gingival biofilm, 
but the literature data on this topic are few (8).

Liccardo et al. described another explanation for 
this link by oxidative stress, an element that can in-
itiate proinflammatory pathways of both patholo-
gies, such as in patients with DM and periodontitis, 
that presents higher levels of oxidative stress plas-
ma biomarkers that may be the ones that activate 
the systemic proinflammatory pathways (9). 

THE ASSOCIATION OF PERIODONTAL DISEASE AND DM 
COMPLICATIONS

The mechanisms that predispose the patients 
with periodontitis to a higher risk for DM complica-
tions as compared to periodontal healthy patients 
seems to be multifactorial, but with a main element 
represented by hyperglycemia. A prolonged expo-

sure of the cells to high glucose levels leads to intra-
cellular hyperglycemia, fact with important conse-
quences in endothelial vascular cells, that normally 
have low glucose transport rates, because they are 
exposed to increased production of reactive oxygen 
species and altered gene expression by the hyperg-
lycemic damage and they, consecutively, develop 
pathological changes characteristic for microvascu-
lar complications. On the other hand, periodontal 
bacteria and their waste products, alongside with 
the locally produced inflammatory cytokines by the 
inflamed periodontal tissues, lead to an increase in 
systemic inflammation and to a continuous expo-
sure of the vascular walls to cytokines and bacteria 
aggravating the atherogenic process (10).

PERIODONTAL DISEASE AND NEW CASES OF DM

Recent data from literature are reporting that 
periodontitis may be involved in the incidence of 
new cases of type 2 DM and even of gestational dia-
betes and, moreover, that the healthy subjects with 
periodontitis manifest moderate hyperglycemia 
compared with those with little or no periodontitis. 
These data about the link between periodontal dis-
ease and glycemic control and DM incidence in 
healthy individuals require further research to as-
sess the extent of occurrence and involved mecha-
nisms (11,12).

DENTAL CARIES, PERIODONTAL DISEASE AND DM

From the triad of dental caries, periodontal dis-
ease and DM, patients with DM are susceptible to 
develop new or even recurrent dental caries due to 
alteration of the salivary secretion, characteristics 
of cleansing and buffering, but also due to an in-
crease in the salivary quantity of carbohydrates, 
oral yeasts or streptococci and lactobacilli (13,14). 
Moreover, patients with DM are, also, predisposed 
to periodontal disease and, secondary, to tooth loss 
(15).

MANAGEMENT OF CASES WITH DM AND PERIODONTAL 
DISEASE

The implications for clinical practice and public 
health derived from the studies that analyzed the 
link between DM and periodontal disease include 
several main points. The first one is in regard to cli-
nicians, that should take into consideration the “2-
way street” or the disease connection, respectively, 
a patient with DM and/or with poor glycemic con-
trol will develop a more severe periodontal if both 
DM and periodontitis are present, so the patients 
should be familiarized of this link and be instructed 
to enroll in oral health education programs and, 
also, teach that a proper control of their periodontal 
disease could lead to beneficial effects on their gly-
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cemic control and complications of DM, in order to 
benefit from a better quality of life. The second as-
pect is regarding the diabetologists and physicians 
who should actively search sign and symptoms for 
the presence of periodontitis in patients with DM, 
such as halitosis, bleeding gums, gum soreness, 
drifting dentition and tooth mobility and to instruct 
the patients to address to an oral health practition-
er. The third aspect is regarding the oral care pro-
viders, who should regularly perform a periodontal 
examination in each case of novel case of diagnostic 
of DM and to recommend to this patient to adhere 
to a regularly annual periodontal evaluation such 
as the recommendation for the patients of any age 
with DM, because, periodontitis treatment should 
not be delayed and oral rehabilitation is mandatory 
in order to restore the masticatory function (11).

The literature data show a positive and bidirec-
tional association between DM and periodontal dis-
ease, thus, underlining the importance for regular 
screening in patients with periodontitis regarding 
the presence of DM and vice versa (12). Also, the 
link between DM and periodontal disease should in-
clude an important emphasize that should be put 
on the fact that not all the reported data confirmed 
the association between DM and periodontal dis-
ease and further analysis is needed, in order to be 

able to conclude if there is a real link between these 
two highly prevalent disorders (9).

From the DM complications point of view, the ev-
idence from observational studies and trials had 
demonstrated an association between higher levels 
of HbA1c levels and periodontal disease, so, patients 
with DM should be regularly screened for periodon-
tal disease and referred to therapy if necessary, in 
order to limit the extent of development of DM com-
plications (10).

CONCLUSIONS

DM is a well-known risk factor for periodontal 
disease, while, on the other hand, periodontitis in-
fluences the metabolic control and favors the devel-
opment of DM complications, but the link between 
these highly prevalent conditions is not fully under-
stood. 

Patients with DM are at an increased likelihood 
to develop periodontal disease. Other comorbidi-
ties, such as missing teeth, depression, osteoporosis 
are, also, positively associated to higher risk of de-
velopment for periodontal disease. On the other 
hand, having a high educational level is associated 
with a lower risk of periodontal disease. 
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