Gill JK et al.

Journal of Advanced Medical and Dental Sciences Research

@Society of Scientific Research and Studies  NLM ID: 101716117

Journal home page: www.jamdsr.com  doi: 10.21276/jamdsr  Indian Citation Index (ICI) Index Copernicus value = 91.86

(e) ISSN Online: 2321-9599; (p) ISSN Print: 2348-6805

Review Atrticle

Periodontitis and systemic diseases: A systemic review
Laspreet Kaur Gill, 2Mandeep Kaur

IBDS, Dasmesh Institute of Research and Dental Sciences, Faridkot, Punjab, India;
2Associate Professor, Department of Oral Medicine and Radiology, Dasmesh Institute of Research and Dental
Sciences, Faridkot, Punjab, India

ABSTRACT:

Periodontal disease (PD) is among the most common infectious diseases affecting humans. While the burden of periodontal
disease on oral health has been extensively investigated, a possible specific relationship between the disease and systemic
health is a relatively new area of interest. More recently it has been suggested that PD has an etiological role in the
development of atherosclerotic cardiovascular disease, diabetes mellitus, and preterm low-birth weight, among others. It is
critical that dentists and physicians are well informed of the potential general health impact of periodontal disease so that

they are in a position to knowledgeably counsel patients.
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INTRODUCTION

A chronic oral infection such as periodontitis is a
constant potential source of infection and has been
considered as a separate risk factor for cardiovascular
diseases, cerebrovascular diseases, peripheral arterial
disease, respiratory diseases, and low birth weight. In
addition, periodontitis has been described as a
potential risk for increased morbidity and mortality
for diabetes, insulin resistance, rheumatoid arthritis,
obesity, osteoporosis, and complications of
pregnancy. In fact, a case of pyogenic liver abscess
caused by periodontal bacteria had been reported.’-3
Some of these conditions may in turn increase the
incidence and severity of periodontal disease by
modifying the body's immune response to periodontal
bacteria and their by-products. Evidence suggests a
bi-directional relationship between periodontitis and
systemic diseases. The possible mechanisms or
pathways linking oral infections to secondary
systemic effect are: metastatic spread of infection
from the oral cavity as a result of transient
bacteremia, metastatic injury from the effects of
circulating oral microbial toxins, and metastatic
inflammation caused by immunological injury
induced by oral microorganisms.* ® There is tendency
for medical and dental specialists to see patient

management from regional rather than systemic point
of view. In the light of the ever increasing available
facts on the role of oral infections like periodontitis
on multifarious systemic disorders, it has become
necessary to undertake a literature review on the
subject.’
PERIODONTITIS RESPIRATORY
DISEASES

As early as 1968, previous authors described the
presence of dental diseases in subjects with
pulmonary diseases. Oral bacteria can enter the lower
respiratory tract by aspiration and cause pneumonia.
Severe infections of the lungs can develop after the
aspiration of the salivary secretion, especially in
patients with periodontitis. 30-40% of aspiration
pneumonia  and  predominantly  necrotizing
pneumonia or lung abscesses have anaerobes in their
aetiology, the most frequent organisms being Proteus
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gingivalis (PG), Bacteroidesoralis,
Eikenellacorrodens, Fuso bacterium nucleatum,
Aggregatibacteractinomycetemcomitans (AA),

Peptostreptococcus and Clostridium. It is possible
that even Streptococcus viridans plays a role in the
development and/or progression of pneumonia.-8
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Bacteria may have an influence in the exacerbations
of Chronic Obstructive Pulmonary Disease (COPD),
where the dental plaque may serve as a reservoir of
respiratory pathogens. There are a number of possible
mechanisms by which bacteria can influence the
pathogenesis of respiratory diseases:® 8

e Agpiration of oral pathogens (PG or AA, for
example).

e Alteration of the mucous surface by salivary
enzymes in periodontitis, leading to an increase
in the adhesion and colonization of respiratory
pathogens.

e The periodontal disease-associated enzymes may
destroy the salivary pellicles on the pathogenic
bacteria.b-8

PERIODONTITIS AND DIABETES

A recent prospective study investigated the influence
of glycaemic control on the progression of
periodontitis during periodontal maintenance therapy
(PMT). Type 2 diabetes mellitus (T2DM) control was
monitored by HbAlc percentage over a 5-year
period. Participants matched for sex and smoking
were divided into three groups: 23 with diabetes and
poor glycaemic control (PGC), 23 with diabetes and
good glycaemic control (GGC), and 46 controls with
no diabetes (NDC). Progression of periodontitis was
defined as an increase of interproximal clinical
attachment loss of >3 mm in at least two teeth.
Progression of periodontitis was significantly higher
in the PGC compared to GGC and NDC participants.
Multiple logistic regressions showed that for
progression of periodontitis, a HbAlc >6.5% had an
odds ratio (OR) of 2.9 (95% CI 1.43-9.81). A
limitation was the small group sizes which prevented
stratification for the effect of smoking. There was
adjustment for smoking in the analysis; however, it
was not clear if there was an interaction between
smoking and glycaemic control. Despite this, and the
restricted population that the subjects were recruited
from, the study did demonstrate that poor glycaemic
control significantly predicted risk for the
progression of periodontal destruction in those
previously diagnosed with and treated for
periodontitis.® 4

A prospective study of 4033 subjects, aged 35-44,
with no evidence of periodontitis, defined by a
Community Periodontal Index (CPI) score <3, had
their fasting plasma glucose (FPG) measured at
baseline. The number of newly diagnosed
periodontitis cases (CPI score > 3) at re-examination
after 5 years of follow-up was 1129 (28.0%) normal
FPG, 96 (32.3%) pre-diabetes, and 22 (38.6%) with
T2DM at baseline. Multivariable analysis using
Cox’s proportional hazard regression model showed
an increased risk of incident periodontitis for subjects
with pre-diabetes (hazard ratio (HR) = 1.25 (95% ClI
1.00-1.57)) and T2DM (HR = 1.95 (95% CI 1.22—
3.13)) after adjustment for all potential confounders.
A novel finding of this study was the significant

effect of pre-diabetes on incident periodontitis. A
limitation of the study was the use of the CPI score to
identify periodontitis. Further weaknesses were lack
of information regarding the management of the
hyperglycaemia and its possible effects.® 4

Based on the available evidence to date, it seems
likely that the level of metabolic control influences
future periodontal disease risk. However, further
longitudinal studies are warranted to assess what
effect improved glycaemic control has on the
progression of periodontitis. The evidence examining
the influence of pre-diabetes as a condition that can
potentially adversely affect periodontal condition is
inconclusive and also requires further investigation as
evidence can both be found for and against.® 4

PERIODONTAL DISEASE
CARDIOVASCULAR DISEASE (CVD)* %
Cardiovascular disease (CVD) is a common cause of
death, accounting for 29% of deaths worldwide.
Estimates from the year 2002 show that more than 70
million Americans were diagnosed with one of the
forms of CVD, which include high blood pressure,
coronary heart disease (myocardial infarction and
angina pectoris), peripheral arterial disease, and
stroke, with atherosclerosis as the principal cause of
all CVvDs. Atherosclerosis is thus responsible for
50% of all mortality in the United States, Europe, and
Japan. After adjustment of other risk factors, studies
indicate that severe periodontal disease is associated
with a 25% to 90% increase in risk for CVD.22 One
study showed that 91% of patients with CVD
demonstrated moderate to severe periodontitis, while
66% of cardiologically healthy patients had
periodontitis. The same study showed a statistically
significant correlation between coronary artery
disease and periodontitis.'>°

Periodontal disease may be associated with CVD due
to mutual risk factors for atherogenesis and
periodontal disease. In order to consider periodontal
disease as a risk factor for atherosclerosis and other
CVDs, the presence of pathogens associated with
periodontal infection should be localized in serum or
atheromatous plaques. Investigating this by sampling
carotid atheromatous plaques, Cairo et al.24 detected
T. forsynthensis DNA in 79%, F. nucleatum in 63%,
P. intermedia in 53%, P. gingivalis in 37%, and A.
actinomycetemcomitans in 5% of the samples from
carotid atheroma patients. In addition to carotid,
coronary, and aortic atherosclerotic plaques, these
various oral bacteria were also detected in occluded
arteries from patients with Buerger Disease. One
would expect that these pathogens would induce the
release of proinflammatory cytokines. Etiologically,
gentle mastication releases bacterial endotoxins from
the oral cavity into the bloodstream, inducing
cytokine production (TNF, IL-1, and PGEZ2). Further,
animal studies should be able to demonstrate
atherosclerosis induced by periodontal pathogens.
Animal models provide a more thorough
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understanding of the pathogenesis of CVD;
specifically, with the use of gene-targeted animals
such as the apolipoprotein E-knockout (apoE —/—)
mouse.*>1°

Etiologically, the chronic presence of periodontal
microbes can lead to atherogenesis via two pathways:
(1) direct invasion of the arterial wall23 and (2) the
release, in response to infection, of systemic
inflammatory mediators with atherogenic effects.30
These pathogens, especially P. gingivalis, have
demonstrated the ability to interact with the
endothelial surface and to induce smooth-cell
proliferation, causing damage and impairing the
vasomotor  functionality of the endothelial
cells.2,26,31,32 Serum C-reactive protein (CRP)
plays a role in endothelial dysfunction, and elevated
levels of CRP provide insight into the linking of
periodontal disease and CVD.2,33-36 In patients
with periodontal disease who have elevated plasma
levels of both fibrinogen37 and TNF-alpha, there is
an association with increased carotid intima-media
thickness (IMT).38 IMT and left ventricular mass
(LVM) are alternative, yet valuable tools in
measuring carotid atherosclerosis.5,19,22,39
However, our understanding of the mechanism
linking  these inflammatory = markers  with
atherosclerosis progression is unclear.?%-2°

Recent studies have shown that CRP may directly
interfere  with endothelial nitric oxide (NO)
availability, by both decreasing the expression of NO
synthase and simultaneously increasing the
production of reactive oxygen, which inactivates NO.
Elevated CRP serum levels are the signal feature of
the transition from stable coronary artery disease to
the formation of a platelet-rich thrombus following
plaque rupture or erosion.4 These findings shed light
on the fact that endothelial activity, associated with
elevated CRP serum levels, is characterized by the
impaired systemic bioavailability of NO in coronary
artery disease patients. Further investigation of this
hypothesis (i.e., the rote of CRP on NO) has led to
the discovery that CRP serum levels are important in
predicting the availability of NO in the systemic
circulation in coronary artery disease patients.?* 2

CONCLUSION

Although periodontal disease is the most prevalent
infectious oral condition but is treatable and
preventable. The reduction in the incidence and
prevalence of periodontal disease can result in
lowering its associated systemic diseases and
complications. Decreased periodontal disease burden
can minimize treatment needs and can reduce
financial impact on health-care systems. High
prevalence of periodontal disease also necessitates
the establishment of surveillance system for oral
diseases in the community. Preventive programs for
periodontal disease should utilize common risk
approaches to reduce the magnitude of other chronic
diseases. Cost-effective strategies would also

enhance interdisciplinary collaborations among
health-care providers. Health-care providers should
be familiar with perio-systemic link and should be
able to diagnose and refer the patients to specialized
dental or periodontal care to improve the quality of
life of their patients.
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