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ABSTRACT

Evidence for the link between periodontal disease and several systemic diseases is growing rapidly.
Diabetes mellitus is a systemic disease with several major complications affecting both the quality
and length of life causing morbidity and mortality. Periodontitis, one of these complications, is a
chronic infection associated with substantial morbidity in the form of tooth loss and that affects
the quality of life directly. The association between diabetes and inflammatory periodontal disease
has been studied extensively. The relationship between these two conditions appears bidirectional.
The presence of one condition tends to promote the other and the meticulous management of
either may assist treatment of the other. It also provides a perfect example of a cyclical association,
whereby a systemic disease predisposes the individual to oral infections, and once the oral infection
is established, it exacerbates the systemic disease. This review focuses to explain the interrelationship
between the two based on information in the literature and the potential common immunoregulatory
connections involved, exploring the mechanisms through which periodontal infection can contribute
to the low-grade general inflammation associated with diabetes.

Keywords: Diabetes mellitus, inflammation, insulin resistance, periodontitis

J Nepal Med Assoc 2011;51(183):144-53

INTRODUCTION

Diabetes mellitus (DM) and periodontitis (PD) are
commonly encountered chronic diseases. Diabetes
mellitus is a disease of metabolic dysregulation
characterized by hyperglycemia due to defects in insulin
secretion, insulin action or both. Dysregulation of
protein and lipid metabolism also occurs.” Over the past
30 years, DM has been recognized as a major disease
associated with high morbidity and mortality.? In Nepal,
almost 15% of people 20 years and above and 20% of
people 40 years and above have been reported to have
diabetes in a study in the urban parts of the country.
The same study showed that about one third of people
above 40 years have glucose intolerance of some form
in urban Nepal.®
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Periodontitis is defined as infections of the tissues
surrounding the teeth. This infection is usually caused
by anaerobic gram-negative microorganisms. Infection
causes destruction of supporting alveolar bone and can
lead to tooth loss.* Historically, oral infections were
thought to be localized to the oral cavity except in the
case of some associated syndromes and untreated
odontogenic abcesses. A change in paradigm has
dispelled this notion, and a whole new concept of the
status of the oral cavity and its impact on systemic
health and disease has evolved. Researchers have
established a strong relationship between periodontal
disease and type 1 and type 2 DM but with conflicting
conclusions. Both of the diseases have a relatively high
globalincidence and some common pathways (polygenic
disorders with some degree of immunoregulatory
dysfunction) in their pathogenesis. This relationship
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can be seen clinically and more recently on a molecular
level as well. Periodontal disease has been described
as the sixth common complication of DM. In order
to understand the cellular/molecular mechanism
responsible for such a cyclical association, one must
identify the common physiological changes associated
with diabetes and PD that produce a synergy when
conditions coexist.®

Diabetes Mellitus
Epidemiology

The prevalence of DM for all age-groups worldwide
was estimated to be 2.8% in and 2000 projected to
be 4.4% in 2030. It is projected that the total number
of people with DM will rise from 171 million in 2000
to 366 million in 2030. Similarly, the urban population
in developing countries is projected to double between
2000 and 2030.2 In a study of 740 adults (286 men
and 454 women) aged 21 to 94 years from the semi-
urban population of Nepal, the prevalence of Type 2 DM
and impaired fasting glucose was 9.5% and 19.2%.
Furthermore, the overall prevalence of Type 2 DM and
impaired fasting glucose was found to increase with
age. The prevalence of impaired fasting glucose is
highest among middle age men whereas the prevalence
of Type 2 DM is highest among older men.® The number
of people with DM is increasing due to the population
growth, aging, urbanization, and increasing prevalence
of obesity and physical inactivity. In association
with the increasing diabetes prevalence, this will
inevitably result in an increasing proportion of deaths
from cardiovascular disease as well as an increased
prevalence and associated consequences of other
complications of diabetes. A concerted, global initiative
is required to address the diabetes epidemic.?

Classification

The current classification of DM is based upon the
pathophysiology of each form of the disease.” Type
1 diabetes results from cellular-mediated autoimmune
destruction of pancreatic B-cells, usually leading to
total loss of insulin secretion. Markers of autoimmune
destruction have been identified and can be used for
diagnosis or risk assessment. Although type 1 diabetes
is usually present in children and adolescents, some
studies demonstrated that it forms 15% to 30% of all
cases of DM being diagnosed after 30 years of age.®
In older type 1 patients, the B-cell destruction occurs
more slowly than in children, with a less abrupt onset of
symptoms. This demonstrates that the pace and extent
of cellular destruction can occur at a different rate
from patient to patient. The lack of insulin production
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in patients with type 1 diabetes makes the use of
exogenous insulin necessary to sustain life, hence
the former name “‘insulin-dependent diabetes.”’ In the
absence of insulin, these patients develop ketoacidosis,

a life-threatening condition.”

Type 2 DM, previously called non-insulindependent
diabetes, results from insulin resistance, which alters
the use of endogenously-produced insulin at the
target cells.” Type 2 DM patients can be undiagnosed
for many years because the hyperglycemia appears
gradually is and often asymptomatic. In many patients,
especially early in the disease process, pancreatic
insulin production is actually increased to compensate
for insulin resistance. As the condition progresses,
pancreatic insulin production may diminish over time due
to the prolonged increase in secretory demand caused
by the insulin resistance. Insulin secretion becomes
insufficient to compensate for insulin resistance. The
onset of symptoms in type 2 DM is more gradual and
less severe, usually presenting after the age of 40
years.®

Influence of diabetes on periodontal tissues

Till date, the influence of diabetes on oral health has
been extensively studied. More than 200 articles on the
relationship between DM and periodontal diseases have
been published in the English literature during the past
50 years.

Gingivitis

An overall assessment of the available data strongly
suggests that diabetes is a risk factor for gingivitis
and PD. In a classic study of diabetes and gingivitis
reported more than 30 years ago, the prevalence of
gingival inflammation was greater in children with type
1 DM than in children without diabetes who had similar
plaque levels."" A recent longitudinal study showed a
more rapid and severe gingival inflammation in adult
subjects with type 1 diabetes than in control subjects
without diabetes, despite similar qualitative and
quantitative bacterial plaque characteristics, suggesting
a hyperinflammatory gingival response in people with
diabetes.'? The onset of type 1 DM in children has
been associated with increased gingival bleeding, while
improved control of blood sugar levels after initiation of
insulin therapy resulted in decreased gingivitis.'®

Periodontitis

Epidemiologic studies in diabetic adults have often
shown an increase in the extent and severity of PD. A
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large number of the studies on periodontal disease in
patients with type 2 DM have been conducted on the
Pima Indians from the Gila River Indian Community in
Arizona. With 50 percent of its population older than
35 years of age having type 2 diabetes, it is the a
population with the highest occurrence of type 2 DM in
the world. In a study of this population in 15 years of
age or older, the incidence and prevalence of periodontal
disease were determined in 2,273 subjects. Following
these subjects for an average of over 2.5 years, the
incidence of PD was 2.6 fold higher in diabetic subjects
than in non-diabetic patients.’* '® In a meta analysis
including more than 3,500 adults with diabetes, a
significant association between diabetes and PD was
demonstrated.’® Like gingivitis, the risk of developing
PD may be greater in patients with diabetes who have
poor glycemic control than that in patients with well-
controlled diabetes. There is significant heterogeneity in
the diabetic population. Poor control of diabetes clearly
increases the risk of diabetic complications, but there
are many poorly-controlled diabetic individuals without
major complications.'® "7 In a large epidemiologic study
in the United States, adults with poorly-controlled
diabetes had a 2.9 fold increased risk of having PD
compared to non-diabetic adult subjects. Conversely,
well-controlled diabetic subjects had no significant
increase in the risk of PD."” In a longitudinal Pima Indian
studies, poor glycemic control of type 2 diabetes was
associated with an 11 fold increased risk of progressive
bone loss compared to non-diabetic controls, whereas
well-controlled diabetic subjects had no significant
increase in risk. '® However, other studies have shown
only a marginal or insignificant relationship between
glycemic control and periodontal status.'®2?2
Mechanism by which diabetes may influence
periodontium

A large evidence base is available to describe the
potential mechanisms of diabetes on periodontium,
many of which are strikingly similar to those associated
with the classic diabetic complications including
retinopathy, nephropathy, neuropathy, macrovascular
diseases and altered wound healing. The strength of
the evidence has led some to suggest that PD should be
listed among the ‘‘classic’’ complications of diabetes.®

Role of bacterial infection in diabetic patients with
periodontitis

Bacteria are the major etiologic factor for PD. However,
no significant differences in the microbial flora have
been noted between diabetic and non-diabetic subjects
although some studies have reported higher levels of
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Capnocytophaga species in diabetic patients.?*> Most
culture studies showed that the bacterial microflora at
periodontally diseased sites in diabetic subjects is similar
to the microflora at similarly diseased sites in non-
diabetic subjects.?>?* However, the apparent lack of
significant differences in potential pathogens suggests
that the alterations in the host immunoinflammatory
response may have a major influence on the increased
prevalence and severity of periodontal destruction seen
in diabetes.

Diabetes-induced systemic inflammatory state

The functions of inflammatory cells, such as neutrophils,
monocytes, and macrophages, are altered in diabetic
patients.?® The impairment in neutrophil function
may disturb host defense activity, thereby leading
to periodontal destruction. Chemotaxis, adherence,
and phagocytosis of neutrophils are impaired, which
may inhibit bacterial killing in the periodontal pocket
and significantly increase periodontal destruction.?®
26 The pentose phosphate pathway is instrumental in
the formation of NADPH and ribose-5-phosphate for
fatty acid and nucleotide synthesis, respectively.?’
NADPH is important for NADPH oxidase activity and
for the rejuvenation of glutathione in neutrophils;?®
and activation of NADPH oxidase results in a
respiratory burst in neutrophils during the process of
phagocytosis.?® In diabetic patients, NADPH production
is decreased, which leads eventually to compromised
neutrophil function. Several studies have indicated that
the circulating monocytes from diabetic patients exhibit
an exaggerated inflammatory response to gram-negative
bacterial lipopolysaccharides, releasing large amounts
of inflammatory mediators and proinflammatory
cytokine such as IL-1B and TNF-0.%° This hyper
responsive monocytic phenotype is not associated with
hyperglycemiaandcan existindependently of PD and may
be related to hyperlipidemia.®'-323% Studies concerning
relationship of diabetes and mononuclear cell cytokine
production demonstrated that PMN from diabetic
patients exhibits a significant production of IL-13. Thus,
effects of diabetes on PMN appear to be similar to blood
monocytes relative to hyperinflammatory response and
potential predisposition to tissue breakdown.3** Because
gingival crevicular fluid is a serum transudate, elevated
serum levels of inflammatory mediators associated with
diabetes are reflected in similarly-increased levels of
these mediators in gingival crevicular fluid.®® The level
of inflammatory cytokines in the gingival crevicular fluid
is also related to glycemic control of diabetes. In a study
of diabetic subjects with PD, those with HbA1c levels
over 8% had crevicular fluid levels of interleukin-1 beta
(IL-1B) almost twice as high as subjects with HbA1c
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levels of <8%.% The net effect of these host defense
alterations in diabetes is an increase in periodontal
inflammation, attachment loss and bone loss.

Altered wound healing is one of the most common
complications of DM. High glucose levels in the gingival
crevicular fluid may directly hinder the wound-healing
capacity of fibroblasts in the periodontium by inhibiting
attachment and spreading of these cells that are critical
to wound healing and normal tissue turnover.®” Also,
production of essential growth factors such as platelet
derived growth factor, transforming growth factor-
beta, and fibroblastic growth factor is significantly
reduced.®® *® Reduced growth factor production at local
tissue sites may diminish the repair capacity and the
ability of tissues to resist proinflammatory cytokine-
mediated breakdown.*°

The increased levels of periodontal attachment and
bone loss seen in diabetic patients may be associated
with the alterations in connective tissue metabolism
that uncouple the resorptive and formative responses.
Impaired osseous healing and bone turnover in
association with hyperglycemia have been demonstrated
in a number of studies. Diabetes may cause a net loss
of bone because the suppression of bone formation is
greater than the suppression of bone resorption. The
uncoupling of bone formation and resorption may be
due in part to prolonged apoptosis of bone lining cells.
There is not only inhibition of osteoclastogenesis and
resorption in diabetic animals but also the reduction
of new bone formation to an even greater extent.*!
Microvascular changes are a hallmark of many
diabetic complications.*? The changes seen in the
microvasculature of the retina, glomerulus, and other end
organs in people with diabetic complications also occur
in the periodontium.*¥4* In individuals with sustained
hyperglycemia, proteins become irreversibly glycated to
form advanced glycation end products (AGEs).*® These
stable carbohydrate-containing proteins have multiple
effects on cell-to-cell and cell-to-matrix interactions and
are commonly thought to be a major link between the
various diabetic complications. The formation of AGEs
also occurs in the periodontium, and higher levels of
periodontal AGE accumulation are found in those with
diabetes than in non-diabetic subjects.*® AGEs often
form on collagen, increasing collagen cross-linking
and resulting in the formation of highly stable collagen
macromolecules. These molecules accumulate in tissues
due to their resistance to normal enzymatic degradation
and tissue turnover.*® The basement membranes of
endothelial cells also accumulate AGE-modified collagen
macromolecules that can result in increased basement
membrane thickness in the microvasculature, altering
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normal homeostatic transport across the membrane,*’
hyperglycemic impair  oxygen
diffusion, metabolic waste elimination, PMN migration,
and diffusion of antibodies. This increased basement
membrane thickness is seen in the blood vessels of the
periodontium in people with diabetes.*® AGEs activate a
receptor known as ‘‘receptor for AGEs’’ (RAGE) found
on the surface of smooth muscle cells, endothelial cells,
neurons, and monocytes/macrophages.*® This receptor
is found in the periodontium, and a 50% increase in
mRNA for RAGE was identified in the gingival tissues
of type 2 diabetic subjects compared to non-diabetic
controls.*® %° The AGE-RAGE interaction on monocytes
increases cellular oxidant stress and activates the
transcription factor nuclear factor kappa  (NF-kB), which
alters the phenotype of the monocyte/macrophage and
results in the increased production of proinflammatory
cytokines such as IL-1B and TNF-a.*® This increased
production of proinflammatory cytokines is critical to
the chronic inflammatory process in the formation of
atheromatous lesions in the larger blood vessels.5°
Increased oxidant stress has also been demonstrated in
the gingiva of diabetic subjects in association with an
increased accumulation of AGEs. It is this interaction
between the receptor RAGE and AGEs in periodontal
tissues that is thought to explain, in part, the marked
elevation in gingival crevicular fluid levels of IL-18,
TNF-0, and prostaglandin E2 (PGE2) seen in diabetic
subjects compared to non-diabetic individuals.3®

environment can

Collagen is the major structural protein in the
periodontium. Human gingival fibroblasts produce
decreased amounts of collagen and glycosaminoglycans
in high-glucose environments.®' In addition to decreased
synthesis, newly formed collagen is susceptible to
degradation by matrix metalloproteinases such as
collagenase, which are elevated in diabetic tissues,
including the periodontium.52%% Additionally, studies
have demonstrated that TGF-f1 activates matrix
metalloproteinase-2 (gelatinase A). Gelatinase A plays
a pivotal role to dampen inflammation and tissue
destruction as it cleaves and inactivates monocyte
chemoattractant protein-3.%4

Effect of periodontal disease on diabetic state

Evidence has consistently indicated that diabetes is a
risk factor for increased severity of gingivitis and PD.
Conversely, PD may be a risk factor for worsening
glycemic control among patients with diabetes and
may increase the risk of diabetic complications. A two-
year longitudinal trial demonstrated a sixfold increased
risk of worsening glycemic control in patients with type
2 diabetes who had severe PD compared with that in
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subjects with type 2 diabetes who did not have PD. %°
Cardiovascular diseases are widely prevalent in people
with diabetes. A recent longitudinal trial examined the
effect of periodontal disease on overall mortality and
cardiovascular disease-related mortality in more than
600 subjects with type 2 diabetes. In subjects with
severe PD, the death rate from ischemic heart disease
was 2.3 times higher than in subjects with no PD or mild
PD, and the mortality rate from diabetic nephropathy
was 8.5 times higher in the severe PD group after
accounting for other known risk factors. The overall
mortality rate from cardio-renal disease was 3.5 times
higher in subjects with severe PD.%¢ There is conclusive
evidence of the importance of glycemic control in the
prevention of diabetic complications. Results from the
landmark Diabetes Control and Complications Trial
(type 1 diabetes) and the UK Prospective Diabetes
Study (UKPDS) (type 2 diabetes) demonstrated that
attaining and maintaining good glycemic control
could reduce the risk for and slow the progression of
microvascular complications in patients with type 1 and
type 2 diabetes.

Intervention trials during the past 15 years have resulted
in varied metabolic responses in patients with diabetes.
These trials often examined the effects of scaling
and root planing on glycemic control, either alone or
in combination with adjunctive systemic tetracycline
therapy. The first such study, a case series published in
1960, showed that type 1 diabetic patients with PD had a
reduction in required insulin doses following scaling and
root planing, localized gingivectomy, and selected tooth
extraction combined with systemic procaine penicillin G
and streptomycin. Some studies have shown that the
combination of scaling and root planing with systemic
doxycycline therapy is associated with an improvement
in periodontal status that is accompanied by significant
improvement in glycemic control, as measured by the
glycated hemoglobin assay (HbA1c).5” The HbA1c
test provides an estimate of glycemic control over a
period of approximately two to three months before
the test, and the normal value is less than 6 percent.
58 Conversely, a recent study of subjects with type 2
diabetes who underwent scaling and root planing and
received adjunctive doxycycline therapy demonstrated
significant improvement in periodontal health but
only a nonsignificant reduction in HbA1c values.%®
When researchers performed scaling and root planing
but did not administer adjunctive antibiotic therapy,
the study results were similarly equivocal. Some
studies showed significant improvement in glycemic
control after treatment,®®8" while others showed no
significant improvement in glycemic control despite
improvements in patients’ periodontal health.52:6% A
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recent meta-analysis of 10 intervention trials included
456 patients. After periodontal therapy, the weighted
average decrease in absolute HbA1c values was 0.4%,
but this was not found to be statistically significant.
84 The addition of adjunctive systemic antibiotics to
the mechanical therapy regimen resulted in an average
absolute reduction of 0.7%. Again, this reduction did not
achieve a level of statistical significance. The authors
of this meta analysis pointed out numerous problems
with existing studies including inadequate sample sizes,
mixing of subjects with type 1 and type 2 diabetes, and
confounding effects of smoking, body mass index, and
medications, among others. Further studies are required
to determine whether periodontal therapy provides a
significant benefit on glycemic control.

Possible pathological mechanism linking periodontitis
and diabetes

The concept that oral conditions can significantly
influence events elsewhere in the body is not new.
The probable link between oral and systemic disease
dates back to 1900 when the concept of ‘Oral sepsis’
was put forward by a British physician, William Hunter.
8 The concept of focal infection (“focal infection
theory” suggesting that “microorganisms or their waste
products obtain entrance of parts of the body adjacent
to or remote from the mouth”.%¢) has been linked to
conditions of periodontal diseases as far back as
1912 by Frank Billings. Periodontal disease is initiated
by bacteria, and in instances of severe periodontal
disease, these bacteria can enter the blood stream and
produce an “asymptomatic bacteremia”. This has most
recently been demonstrated in study where periodontal
pathogens were found within coronary vasculature
as a result of transient bacteremias.®’:%® Studies
suggest that PD patients, particularly those colonized
by Gram-negative organisms such as P. gingivalis,
Tannerella forsythensis, and Prevotella intermedia,
have significantly higher serum markers of inflammation
such as C-reactive protein(CRP), IL-6, and fibrinogen
than subjects without PD.®® Periodontal treatment
not only reduces clinically evident inflammation, but
may also result in decreased serum levels of IL-6
and CRP.%® This evidence suggests that periodontal
diseases have systemic effects that extend beyond
the local periodontal environment. Because of the
predominance of Gram-negative anaerobic bacteria in
periodontal infection, the ulcerated pocket epithelium
is thought to constitute a chronic source of systemic
challenge from bacteria, bacterial products and locally
produced inflammatory mediators.”® All mediators
like TNF-o, IL-6 and IL-I3 are important in periodontal
inflammation and elevations of these cytokines in PD
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may be mediated by “systemic dumping” of locally
produced IL-1B/TNF-a’"" 72 and low level “asymptomatic
bacteremia/endotoxemia”.®’’® There has been recent
documentation of PD-induced elevations of serum
proinflammatory cytokines.’”* Also because of the high
vascularity of the inflamed periodontium, this inflamed
tissue may serve as an endocrine-like source for TNF-a
and other inflammatory mediators. These mediators
have also been shown to have effects on glucose
and lipid metabolism, particularly following an acute
infectious challenge or trauma. TNF-a has been reported
to interfere with lipid metabolism and to be an insulin
antagonist,’® and IL-6 and IL-IB have been reported to
antagonize insulin action.’® This would be especially
problematic in diabetic patients who already exhibit
a systemic monocytic hyperresponsive trait.’" The
potential impact of elevated systemic proinflammatory
mediators in subjects with diabetes is tremendous.
Furthermore, obesity is associated with high plasma
levels of TNF-a and its soluble receptors, which in turn
may lead to a hyperinflammatory state increasing the
risk for periodontal disease and also accounting in part
for insulin resistance. Although the exact physiologic
pathways have not been fully delineated, the increased
insulin resistance is caused by elevated production of
TNF-a and IL-6 and decreased production of adiponectin.
77 Systemic inflammation is significantly elevated in the
presence of obesity, insulin resistance, hyperglycemia,
and diabetes.

Periodontal Pathogen

l

Endothelial cells and B cells
macrophages
Increased production of 5 Glucost

proinflammatory cytokines

‘L Insulii

Ulcerated periodontal
pocket lining

|

Chronic systemic
inflammation

Figure 1. Model for periodontal infection contributing
to systemic inflammation and complicating DM.”8
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Infection and insulin resistance

Although the pathogenesis is poorly understood, it
is generally accepted that the infections results in a
state of insulin resistance and that bacterial LPS has
significant effect on insulin sensitivity.”® It has been
demonstrated that IL-1p facilitates protein kinase
C activation leading to pancreatic B-cell destruction
through apoptotic mechanism.®® Tumour necrosis
factor-a (TNF-a) has been implicated as a causative
factor in insulin resistance and type 2 diabetes in
animal models and human studies.®' Elevated levels
of TNF-a alter intracellular insulin signaling (inhibiting
tyrosine kinase activity of insulin receptor) and reduce
the synthesis of insulin responsive glucose transporter,
creating an insulin resistance syndrome similar to
insulin resistance that characterizes type 2 diabetes.®?
Additionally, TNF-a has been implicated in development
of macrophage dependent cytotoxicity of pancreatic
islets in diabetes.®'

Periodontitis and insulin resistance

Studies have shown that the PD may initiate or propagate
insulin resistance by enhancing activation of the overall
systemic immune response initiated by cytokines.®® &
Given these mechanisms promoting insulin resistance,
it seems that in individuals with type 2 diabetes and
PD, an elevated chronic systemic inflammatory state
induced by periodontal disease may contribute to insulin
resistance through a “feed-forward” mechanism that
worsens glycemic control.8* This might explain why
PD increases the risk of poor glycemic control among
patients with type 2 diabetes. PD may also contribute to
the elevation of serum inflammatory mediators through
enhanced in-vitro production of TNF-a, Interleukin -p and
prostaglandin E2 by monocytes, as has been shown in
patients, with both diabetes and PD. Furthermore, there
was a dose-response relationship between the severity
of PD and serum TNF-o level, which suggested that
periodontal disease may play a major role in elevating
levels of this cytokine, which is closely linked to insulin
resistance.®® In order to determine whether PD induces
insulin resistance, future studies will need to evaluate
this in a very precise and consistent manner.

In a manner similar to other bacterial infections, the
relationship between DM and periodontal infection
becomes two way. This dual mechanism of tissue
destruction suggests that control of periodontal
infection is essential to achieve long term control of
DM,
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Effects of diabetes on the response to periodontal
therapy

Only limited evidence is available to evaluate the
comparative response to periodontal therapy in diabetic
and non-diabetic patients with PD. In well-controlled
diabetic subjects, the clinical and microbiologic
response to scaling and root planing appears similar to
that in non-diabetic individuals.®®#¢ In one longitudinal
study, 20 diabetic and 20 non-diabetic subjects
received scaling and root planing, modified Widman flap
surgery at sites with residual probing depths =5 mm,
and regular maintenance therapy. Five years after the
baseline examination, diabetic and nondiabetic subjects
had similar results in clinical attachment. The HbA1c
values revealed that most of the diabetic subjects in
this study were well controlled or moderately controlled
at baseline.?”

CONCLUSIONS

Evidence is emerging to suggest that periodontal
disease is associated with increased risk for diabetes
complications. Because periodontal diseases are
“silent” in nature, most patients do not realize that they
have such conditions until significant destruction has
occurred. It is important for clinicians to discuss with
their diabetic patients the increased risk for periodontal
diseases. Treating periodontal infection in people
with diabetes is clearly an important component in
maintaining oral health. It may also have an important
role in establishing and maintaining glycemic control
and possibly in delaying the onset or progression of
diabetic complications. Clinical trials and systematic
studies in diverse population are warranted to support
existing evidence that treating periodontal infections
can contribute to glycemic control management and
possibly to the reduction of the burden of complications
of DM.
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