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Risk of Systemic Disorders in Patients with Periodontal 
Infection

Abstract
A number of diverse studies have indicated that there is a link between periodontal infection and systemic diseases, such as cardiovascular 
diseases, diabetes mellitus, adverse pregnancy outcomes, mouth cancer, rheumatoid arthritis and respiratory infections. This study 
discusses the correlation between periodontal infections and systemic disorders. Periodontal infections should be considered as an 
important risk factor for various systemic diseases.
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Introduction
Periodontal disease is a multifactorial condition with inflammatory 
challenge of the periodontium at a systemic level, so that the 
epithelium surface that could be ulcerated in the periodontal pockets 
[1]. The most common bacterial causes of periodontal disease include 
Porphyromonas gingivalis, Actinobacillus actinomyceyemcomitans, 
Tannerella forsythensis and Treponema denticola [2]. Periodontal 
disease causes inflammation of the gums, leading to the gradual 
destruction of periodontal tissues and alveolar bone supporting the 
teeth [3]. Periodontal pathogens, are known to produce endotoxins 
could enhance development of non-oral systemic disease, including 
cardiovascular diseases, mouth cancer, diabetes, rheumatoid arthritis, 
respiratory diseases, and complications of pregnancy (Figure 1) [4]. 
This study attempts to summarize the available evidence on the role of 
periodontal infection in the development of systemic disorders.

Relationship between periodontal infection and 
cardiovascular disease

In patients with periodontal infection, the bacteremia was detected 
in a number of patients after dental extraction, periodontal surgery, 
tooth scaling and tooth brushing [5]. Due to periodontal infection, 
inflammatory mediators can enter the bloodstream, which is 
associated with an increased risk of coronary artery disease (CAD) 

[6]. Periodontal infection is associated with elevated platelets, which 
can lead to an increased risk of thrombosis [7, 8]. Porphyromonas 
gingivalis is an anaerobic bacterium that contributes to inflammation 
and tissue loss during periodontal disease. It then stops apoptosis 
via the PI3K/Akt and JAK/Stat signaling pathways, allowing the 
proliferation of intracellular pathogens. P. gingivalis can affect 
complement and antimicrobial agents and it is likely to contribute to 
the development of atherosclerosis [9]. P. gingivalis can cause impaired 
in gut microbiota, which leads to systemic inflammation [10]. 

Figure 1: Relationship between periodontal infection and systemic disorders.
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Relationship between periodontal infection and diabetes

Diabetes mellitus is a group of metabolic disease manifested by 
hyperglycemia in the blood caused by impaired in insulin secretion 
and/or insulin action [11]. Lipopolysaccharide (LPS) of bacteria that 
causes periodontitis through Toll-Like Receptors (TLRs) cause pro-
inflammatory factors interleukin 1β (IL-1ß) and Tumor necrosis factor 
alpha (TNFα) from the host as well as the serum levels of interleukin 
6 (IL-6) and C-reactive protein (CRP) have also increased in patients 
with periodontal disease, so that periodontal disease can lead to 
increased insulin resistance. There is an increase of IL-6 and CRP 
production in patients with periodontal disease compared to healthy 
people [12,13]. Increased inflammatory agents, result in higher levels 
of insulin resistance [14]. 

Relationship between periodontal infection and pregnancy 
complications

Physiological changes in pregnancy change microbial communities 
of mucosal surfaces which induce pro-inflammatory markers [15]. 
It has been observed that oral infection could increase the risk of 
preterm or low birth weight [16]. Periodontal infection is associated 
with elevated circulatory endotoxin. Enteric endotoxins can induce 
spontaneous abortions, fetal organ damage, placental necrosis, fetal 
death and malformations [17]. LPS can stimulate the production of 
cytokines IL-1ß, TNF-α, IL-6, prostaglandin E2 (PGE2) and matrix 
metalloproteinases [18]. The local production of these cytokines in 
the periodontal pocket caused by periodontal infection may also result 
in an elevated serum concentration of such cytokines [19]. These 
components can enter the bloodstream and cross the placental barrier 
and therefore also be present in the amniotic fluid. If the levels of PGE2 
and TNF-α increase in the amniotic fluid, can induce a preterm birth 
[20]. Infections during pregnancy can lead to serious consequences, 
such as preterm birth, fetal death and injury [21]. 

Relationship between periodontal infection and mouth 
cancer

Mouth cancer, characterized by gingival squamous cell carcinoma 
in particular, and showing symptoms of bleeding, swelling, deep 
periodontal pocket, and bone destruction [22]. Bacteria may play 
a more direct role in carcinogenesis in the mouth [23]. Attacking 
the periodontal supporting tissues occurs during periodontitis, 
resulting in constant low grade systemic inflammation indicated 
by the increased expression of circulating inflammatory responses 
[24]. Periodontal infection has a direct or indirect effect in on the 
carcinogenic process. Direct involvement occurs through endotoxins 
and enzymes of microorganisms. They can directly induce mutations 
in tumor suppressor genes or alter signaling pathway that affect cell 
proliferation and survival of epithelial cells. The indirect effect of 
periodontal disease on mouth cancer described through inflammatory 
cells [25].

Relationship between periodontal infection and rheumatoid 
arthritis

There is evidence that periodontal disease and rheumatoid arthritis, 
a chronic inflammatory disease, share major known risk factors 
such as the HLA-DRB1 allele. This association may also be through 
the activity of major periodontal pathogens. Specifically, P. gingivalis 
can induce protein citrullination by releasing a deaminase, which 
through a mimicry process might stimulate anti-citrullinated protein 
antibodies formation in rheumatoid arthritis patients [26,27]. 

Relationship between periodontal infection and respiratory 
diseases

There is further evidence that A. actinomycetemomitans and P. 
gingivalis may cause aspiration pneumonia when aspirated into the 

lung. Periodontal disease-associated enzymes in saliva may promote 
adherence of respiratory pathogens to respiratory tract mucosal 
surfaces, thereby causing infection. Oral bacteria contain enzymes or 
cytokines that alter the respiratory epithelium and enhance infection 
by respiratory pathogens [28].

Conclusion 
Although many details of the mechanisms underlying the association 
between periodontal infection and systemic disorders are still unclear, 
available review has highlighted the important links between the two 
chronic situations. It is already clear that management of periodontal 
disease and good oral hygiene can promote the general health.
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