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Gradings of periodontitis in relation with systemic disease
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ABSTRACT

With the increasing prevalence rates of periodontitis cases, it has a great impact on human health, especially elderly
patients. It constitutes a major health problem that can cause significant burdens. Infections are the main pathology that
have been previously reported among studies in the literature because it has a strong correlation. There are common
mechanisms that can cause systemic diseases: induction of systemic inflammation, inflammatory markers, the release
of toxins, and translocation into other organs through the bloodstream. Proving the correlation between the potential
presence of the involved pathogen and systemic diseases might be a significant key factor in predicting these systemic
events. In addition, it will assist to have proper management in early intervention. The aim of the study was to provide
more insight into the effect of correlation between periodontitis and other systemic diseases according to studies in the
literature. Multiple organisms that can cause periodontitis have been significantly correlated with the development of
many systemic diseases, such as atherosclerosis, coronary artery disease (CAD), pneumonia, respiratory tract infections,
oral and colorectal cancers, diabetes and Alzheimer’s disease. Moreover, Porphyromonas gingivalis has been commonly
reported with the variously discussed systemic diseases which should draw more attention towards the proper
management and prevent this organism and other microbes within the literature to enhance the outcomes.
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INTRODUCTION severe periodontitis is 11% while mild periodontitis

accounts for 35%.* With the increasing prevalence rates of
It has been previously estimated that periodontitis and periodontitis cases, it constitutes a major health problem
related diseases are common with inflammatory disorders that can cause significant burdens.? Previous research by
and is found to affect 3.9 billion patients globally in 2010. the United States Centers for Disease Control and
Estimates also showed that the prevalence of moderate-to- Prevention has suggested that periodontitis is considered a

pandemic disease that can cause serious morbidities and

International Journal of Community Medicine and Public Health | July 2021 | Vol 8 | Issue 7 Page 3671



Albeshr AG et al. Int J Community Med Public Health. 2021 Jul;8(7):3671-3676

impact the affected patients’ quality of life.? Previous
research by the United States Centers for Disease Control
and Prevention has suggested that periodontitis is
considered a pandemic disease that can cause serious
morbidities and impact the affected patients’ quality of
life.

Nevertheless, non-dentistry-related investigations have
been extensively found in the literature regarding
periodontitis for the impact that the disease might have on
the initiation and effect on other systemic diseases. Such
investigations include cardiovascular diseases, respiratory
tract infections, colorectal cancer, type 2 diabetes mellitus,
and other oral diseases.*® Proving the correlation between
the potential cause and the occurrence of systemic diseases
might be a significant key factor in predicting these
systemic events. In addition, it will assist to have proper
management in early intervention. Accordingly, this
present literature review aims to provide more insight into
the effect of correlation between periodontitis and other
systemic diseases.

METHODS

A systematic search was conducted to identify relevant
studies in the following databases: PubMed, Medline, Web
of Science, Embase, Google Scholar, and Scopus. The
following search terms were used (‘periodontitis’ or
‘aggressive periodontitis’) and (‘grading’) and (‘systemic’
or ‘systemic disease’) and (‘relation’ or ‘association’). The
reference lists were manually searched to identify
additional relevant studies meeting inclusion criteria. We
included any study that reports post grading of
periodnotitis and its relation to systemic diseases. No
restrictions were applied.

DISCUSSION
Cardiovascular diseases

Previous epidemiological investigations have reported that
cardiovascular diseases might be associated with
periodontitis due to major controversies regarding the
potential effect that infections might have on the
development and prognosis of cardiovascular diseases. A
previous meta-analysis investigated the correlation
between having periodontal diseases and developing
coronary artery disease (CAD) among 86,092 patients that
were recruited by five cohort investigations and found that
the risk of developing CAD increased by 1.12 folds among
patients with periodontal diseases.” Moreover, a previous
large case-control study also reported that the risk was
even greater, attributing to a 2.22 increased folds for
patients with periodontal diseases.” Another observational
investigation of 1,163 male patients previously reported
that CAD was significantly associated with serum
antibodies against A. actinomycetemcomitans and
Prophyromonas gingivalis and edentulousness.® In the
same context, another study that performed
endarterectomy showed that the DNA pathogenic bacterial

species were found among 42 obtained atheromatous
plaques.® The most commonly reported bacterial species
by the authors were Porphyromonas gingivalis. Other
causes included are A. actinomycetemcomitans, Eikenella
corrodens, T. forsythia, Campylobacter rectus, and
Fusobacterium nucleatum.® In addition, previous
investigations have also reported that these oral bacterial
strains were significantly observed among patients with
atherosclerosis, indicating a strong association.1%!
Moreover, previous animal studies have demonstrated that
atherosclerosis and alveolar bone loss were significantly
observed among mice with hyperlipidemia that was
infected with Porphyromonas gingivalis and treponema
denticola. Furthermore, a possible correlation was
indicated when they noticed the significant immune
response after induction of the bacterial infection by
observing the DNA and bacterial strains of the infecting
bacteria in the oral epithelium, in addition to other
systemic organs, including the Aorta.'>!®* A previous
investigation also reported that chronic inflammation
within the vascular tissue was previously reported with
Porphyromonas gingivalis through induction of Toll-like
receptor (TLR)-4 and activation of innate immunity.* A
previous in vivo investigation also reported that
Porphyromonas gingivalis was associated with thrombus
formation. Therefore, it was suggested that the pathogen is
capable of activating platelet aggregation in the body
through the vesicles which are located on their outer
membranes.'®> However, another investigation has reported
that other oral pathogenic bacteria that caused periodontitis
were not able to cause platelet aggregation, which is
suggestive that only Porphyromonas gingivalis is capable
of causing this manifestation.6

Pneumonia and respiratory tract infections

It is now well-known that oral bacterial infections can
contribute in inducing pneumonia and respiratory tract
infections, which are the main causes of severe morbidity
and mortality in many patients across the globe, especially
the elderly and immunocompromised individuals.
Previous investigations in the literature reported the
involvement of many oral organisms in the pathology and
developing infections that affect the respiratory tract.
These include A actinomycetemcomitans,
Capnocytophaga spp, Actinomyces israelii, Chlamydia
pneumoniae, E. corrodens, Fusobacterium necrophorum,
F. nucleatum, P. gingivalis, Streptococcus constellatus and
P. intermedia.’”® A previous investigation in the intensive
care unit showed that patients with severe respiratory tract
infections who underwent bronchoalveolar lavage the
same bacterial strains that were detected in their oral
plaques.?® A previous investigation also reported that
having periodontitis was significantly associated with a
three-fold increase in catching nosocomial infections than
others do not have it.2! A previous animal study also
reported that inducing P. gingivalis infections in the
included sample was associated with a significant
inflammatory response within the lungs and estimated
proinflammatory cytokines production and cellular

International Journal of Community Medicine and Public Health | July 2021 | Vol 8 | Issue 7 Page 3672



Albeshr AG et al. Int J Community Med Public Health. 2021 Jul;8(7):3671-3676

aggregation.t” Another observational study that recruited
40 patients reported that orotracheal intubation showed
that P. gingivalis, A. actinomycetemcomitans, and T.
forsythia were extensively have seen in the obtained
samples suggesting that these bacteria play a significant
role in respiratory tract infections, even within toothless
patients as the authors reported.?? Besides, it has also been
previously reported that F. necrophorum and F. nucleatum
were significantly associated with induction of a series of
conditions, starting with pharyngitis which can lead to
Lemierre's syndrome as well as respiratory tract
infection.’81° A previous cross-sectional study that was
conducted among school students reported that F.
necrophorum was detectable in patients that suffered from
acute sore throats even more than group A B-hemolytic
streptococcus, as it was detectable in 20.5% and 9.4%
compared to 10.3% and 1.1% for streptococcus in
symptomatic and asymptomatic patients, respectively.?®
Therefore, it could be suggested that fusobacterium
infections are common among patients with respiratory
tract infections that should be considered when planning
for adequate management. C. pneumoniae has also been
previously reported as a common cause of chronic
obstructive pulmonary diseases and asthma.?* Studies
suggest that the pathogen can be frequently detected
within the oral cavity and can easily translocate to the
lower respiratory epithelium, in addition to its capability of
moving and infecting other systemic organs such as the
heart, spleen and aorta. According to a previous animal
study, it showed that this pathogenesis was achievable
through the monocytes in the circulation.?>?” A previous
investigation also reported that the pathogen is capable of
inducing atherosclerosis, which might also add to the
previously discussed association between oral pathogens
and the development of atherosclerosis and other systemic
diseases.?®

Colorectal and oral cancers

Studies suggest that colorectal cancer is significantly
associated with being infected with F. nucleatum and C.
difficile.®® Additionally, previous studies have also
demonstrated the potentiality of other organisms as
Leptotrichia, Fusobacterium and Campylobacter species.®
Kostic et al studied the correlation between F. nucleatum
and incidence of colorectal cancer in animals and reported
that F. nucleatum was significantly associated with the
progression of colorectal carcinoma through enhancement
of the actions of the myeloid infiltrating cells by
multiplying them.3! The same study reported that the same
microbe could alter the beneficial effects of the bowel
microbiota, increase the expression of harmful cytokines
and activate tumorigenesis-related pathways that can
significantly lead to the development of colorectal
carcinoma. Therefore, it could be suggested that F.
nucleatum can significantly induce colorectal adenoma-
carcinoma in humans. Infections can pose a significant
risk factor for the development of cancer. Helicobacter
pylori was previously reported to be a significant risk
factor as it was associated with the development of gastric

carcinoma.¥34 Concerning periodontitis, a previous meta-
analysis that analyzed the outcomes of 3,183 patients with
periodontal diseases showed that infections causing
periodontitis were significantly associated with the
development of oral cancers.®® Additionally, other
investigations also reported that periodontal infections
were significantly associated with the development of
malignancy in the lung, head of pancreas and neck of
pancreas.®* A  previous Taiwanese comparative
investigation of one million participants reported that
patients in the gingivitis group had a lower risk of
developing oral cancer than patients within the
periodontitis group, who had a higher risk.® Previous
studies have also demonstrated the frequent observation of
the P. gingivalis pathogen within the oral mucosa that were
detected in patients with esophageal squamous cell
carcinoma, and squamous cell carcinoma. However, they
were not found within the normal mucosa.®”8 A previous
animal study also reported the same phenomenon by
showing the potential pathogenic roles that these
organisms have in the development of oral cancer. They
showed that a process of carcinogenesis which is
medicated by the patient’s innate immunity can be
significantly observed with F. nucleatum and P. gingivalis,
which have been found to directly interact with the
underlying epithelium.®® A previous investigation also
reported that P. gingivalis also plays an important role by
activating the matrix metalloproteinase 9 (pro-MMP9)
which increases the invasion and metastasis of the oral
squamous cell carcinoma; however, this mechanism was
not noticed with F. nucleatum.®” Similarly, Gallimidi et al
studied the same organism and found that it was capable of
inducing the aggressiveness of the same carcinoma
through enhancing the mesenchymal transition activities of
the carcinoma.*° Therefore, these two pathogens should be
seriously considered as biomarkers for developing oral
disease and malignancy and should be used as early
preventive measures against the future development of
such disorders.

Diabetes mellitus and Alzheimer's disease

Regarding diabetes, chronic periodontitis can significantly
negatively impact the metabolism of blood sugar, leading
to disturbances in insulin secretion and the development of
diabetes.** This can be translated to similar idea that
patients with viral infections can significantly suffer from
insulin resistance.> According to Fernandez et al, C.
pneumoniae and enteroviruses were significantly
associated with middle-grade inflammatory responses that
were associated with insulin resistance.** A meta-analysis
study in 2010 concluded that management of periodontal
disorders was significantly associated with improved
glycemic control in type 2 diabetes mellitus.** As a result,
we can propose that periodontitis and poor glycemic
control in diabetes are connected and may occur
concurrently. On the other hand, it has been found that
diabetes can also be complicated by microvascular
complications, including periodontitis and other oral
infections. A previous study reported that periodontitis can
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be significantly anticipated by a three-fold increase among
patients with diabetes than the general population.®
Another observational study by Xavier et al in 2009
reported a periodontitis prevalence rate of 6% among their
diabetic population while type 1 diabetes for more than
five years was associated with an increased risk of multiple
periodontal lesions.*

Regarding Alzheimer’s disease, evidence also shows that
periodontitis might be linked to Alzheimer’s and vice
versa. A previous investigation reported that chronic
periodontitis and poor oral health were frequently observed
among patients with increased cognitive decline.*
Increased expression of chemokines and cytokines and
complement activation are mainly stated to cause
Alzheimer’s disease while immune-mediated mechanisms
have not been previously validated.”® Therefore,
inflammation and neurodegeneration through B-amyloid
plaques are significantly associated with the development
of Alzheimer’s disease, as it connected to patients with
periodontitis.® Besides, T. denticola, C. pneumoniae, and
P. gingivalis, in addition to having a pro-inflammatory
mechanism in activating the development of Alzheimer’s
disease, have also been previously found within the
parenchyma of the brain in post-mortem analysis of cases
that suffered from Alzheimer’s disease.>® Additionally,
antibodies against P. gingivalis, A
actinomycetemcomitans, T. forsythia, and P. intermedium
were significantly prevalent in patients with Alzheimer’s
disease.>

CONCLUSION

Periodontal infections are associated with the development
of other systemic diseases. Multiple organisms that can
cause periodontitis have been significantly correlated with
the development of many systemic diseases like
atherosclerosis and CAD, pneumonia and respiratory tract
infections, oral and colorectal cancers, diabetes, and
Alzheimer’s disease. Early prevention and proper
management of the disease can be key elements in the
intervention against the development of such diseases and
to enhance the affected patients’ outcomes.
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