ISSN: 2469-5734

International Journal of

Zhang and Wang. Int J Oral Dent Health 2018, 4:062
DOI: 10.23937/2469-5734/1510062
Volume 4 | Issue 2
Open Access

Oral and Dental Health
Review Article

The Association between Chronic Periodontitis and Chronic
Obstructive Pulmonary Disease - A Review
Dongxue Zhang and Zuomin Wang*
Department of Stomatology, Beijing Chaoyang Hospital, Capital Medical University, China

Check for
updates

*Corresponding author: Dr. Zuomin Wang, Department of Stomatology, Beijing Chaoyang Hospital, Capital Medical
University, Beijing, China
Abstract
Periodontitis is an inflammatory disease, which is characterized by the destruction of the tooth-supporting structures
resulting from an overreaction of the inflammatory process.
Chronic obstructive pulmonary disease (COPD) is a prime
pulmonary disease characterized by a limitation in the airflow.
The possible relationship between chronic periodontitis and
COPD has become an increasing focus of research. The
aspiration of oral pathogens into the lung is considered to
be the major factor, because these oral pathogens might
cause pneumonia directly. The initial accumulation of the
dental plaque further facilitates the colonization of the upper airway by pulmonary pathogens. A number of epidemiological studies have indicated an independent association
between chronic periodontitis and COPD. Some cross-sectional and case-control studies reported significant associations between chronic periodontitis and a history of COPD
and lung function decline. Furthermore, periodontitis has
been related to the longitudinal decline in the spirometric
lung volumes.
If periodontitis is causally associated with a decline of lung
function, it is reasonable to implement the periodontal prevention and treatment as therapeutic options to correct
the lung malfunction, or at least to support the dedicated
treatments of pulmonary diseases, and the common risk
factor may explain the association between periodontitis
and COPD. The present article briefly reviews the epidemic
evidence and common risks between chronic periodontitis
and COPD.

Gram-negative bacteria and the host inflammatory response which results in tissue destruction and tooth
loss [2]. In the past two decades, many researchers
have provided an increasing body of scientific evidence
suggesting that moderately untreated periodontitis are
associated with systemic health conditions such as cardiovascular disease, diabetes, and pre-term low birth
weight [3]. These diseases are widely prevalent and are
associated with an overall burden of the human health.
Chronic obstructive pulmonary disease (COPD) is one
of the most common and costly respiratory diseases.
COPD is characterized by a slower progressive and irreversible airflow obstruction and the loss of lung tissue
which leads to emphysema and tissue remodeling (fibrosis), both of which contribute to a further lung function
decline and high mortality [4-6]. In COPD patients, a fixed
airflow limitation often results in symptoms such as dyspnea, cough, and sputum production. It is currently the
fourth leading cause of death worldwide and is projected
to be the third cause of death in the developed countries
by 2020 [7]. The association between periodontitis and
COPD has been widely investigated. The anatomical continuity between the lungs and the oral cavity makes the
latter a potential reservoir of the respiratory pathogens
[8]. The exacerbation of COPD was reduced after periodontal treatment [9]. The possible association between
periodontitis and COPD was shown in Figure 1.

Introduction

Epidemiological Studies

Periodontitis is an inflammatory reaction to bacterial infections that results in the destruction of the
tooth-supporting structures [1]. It is characterized
by the interaction between mixed anaerobic, such as

Several studies have revealed an association between
lung diseases and poor oral health, such as: 1) Alveolar
bone injury; 2) Periodontal attachment loss; 3) Oral hygiene index; and 4) Oral plaque colonization [10-14].
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Figure 1: How periodontitis could contribute to the development of COPD.

Case-control study
Meric, et al. found that compared to the control
group, the frequency of exacerbation of COPD was reduced the periodontal treatment group [15]. Takeshi
Terashima found that COPD group had fewer remaining
teeth, Bleeding on Probing, probing depth, and lower
serum albumin levels. COPD was an independent risk
factor for poor periodontal health [16]. One case-control study reported a significant association between
periodontitis and airway obstruction [17]. When the oral
health behavior variables were adjusted simultaneously,
the horizontal tooth brushing method was significantly
associated with COPD only among non-smokers, while
lower regular supra-gingival scaling retained statistically
significant associations with COPD among non-smoker.
Poor oral health knowledge was significantly associated
with COPD in all subgroups. COPD patients appeared to
have a poorer periodontal health status than controls
with normal pulmonary function. Promoting oral health
knowledge, generalizing the appropriate tooth brushing
method, and clinical periodontal health care in COPD patients may help to prevent the progression of COPD [1].

Cross-sectional study
A cross-sectional study has showed that after full adjustment for potential confounders mean CAL was significantly associated with variables of mobile dynamic and
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static lung volumes, airflow limitation and hyperinflation
(P < 0.05). Associations were confirmed for mean probing
depth, extent measures of CAL/probing depth and number of missing teeth [18]. Zhou, et al. found that poor
periodontal health as reflected by more missing teeth
and high plaque index were significantly associated with
lower quality of life in COPD patients [19]. Jae Ho Chung,
et al. revealed that the number of teeth was significantly
lower and Decayed-missing-filled (DMF) tooth index was
significantly higher in COPD patients [20]. COPD subjects
with periodontitis had more marginal bone loss, fewer
teeth and more frequent furcation involvement than the
COPD subjects without periodontitis [16]. And the severity of periodontitis is positively-associated with inpatient
days of patient with respiratory disease [21]. Recently, a
lot of epidemiological studies have revealed an association between poor oral health and chronic pulmonary
disease. Higher levels of mean CAL were related to lower
levels of FVC and FEV1 and higher levels of RV/TLC ratio,
subjects with missing teeth had lower absolute values for
FEV1, FVC, FEV1/FVC [18,22]. Three cross-sectional epidemiological studies suggested an association between
poor oral health (including oral hygiene index, alveolar
bone loss, and periodontal attachment loss) and chronic
pulmonary disease [10].

Longitudinal (cohort) study
Hayes, et al. found that for every 20% increase in
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alveolar bone loss, there was a 60% increase in risk
of COPD [10]. Meric Kucukcoskun revealed that initial
periodontitis therapy in COPD patients with CP may decrease the exacerbation frequency [9].

Randomized controlled trial/pilot study
Zhou found that there were significant improvements in lung function and a reduction in the frequency
of COPD exacerbations as a result of periodontal treatment [23]. Based on a small-scale study, periodontal
debridement for chronic periodontitis had no effect on
quality of life and illness in patients with COPD [24].

Common Risk Factors
Although the precise mechanisms are unknown,
there are several potential explanations of an association between poor periodontal health status and the
severity of COPD. Common pathways may explain the
connections between periodontitis and systemic disease. Some mechanisms have been proposed to explain
the association between periodontitis and COPD. COPD
and periodontitis have a similar pathophysiology, specifically, inflammation of local Connective tissue (CT). Risk
factors for periodontitis include: 1) Poor oral hygiene;
2) Diabetes mellitus (DM); 3) Smoking; 4) Low socioeconomic status; 5) Age; and 6) Stress [25]. COPD patients
were more likely to: 1) Be older; 2) Be less educated; 3)
Exercise regularly; 4) Earn lower income; 5) Be current
smokers; and 6) Have higher alcohol intake [20]. In addition to the similarities of pathological tissue destruction
alluded to earlier, both periodontitis and COPD share
similar risk factor profiles.

Smoking
Smoking is a well-known significant risk factor in
COPD, with around 80% of patients with the disease being current or previous smokers [26]. It is a well-established risk factor for periodontitis [27]. Smoking tobacco
has a destructive effect on the periodontitis aggravation
[28]. One of the most significant independent risk factors for periodontitis that can affect the host immune-inflammatory response is tobacco smoking. Numerous
studies investigating the effects of smoking on IL-1β in
saliva or GCF, the findings are conflicting with several
suggesting elevated levels, some implying decreased
levels and others finding no difference [29]. Continuous
exposure to cigarette smokes itself causes deleterious
effects on the host that can trigger the development of
chronic respiratory diseases, such as chronic obstructive
pulmonary diseases (COPD) and lung cancer. COPD is an
irreversible airflow obstruction associate with emphysema, fibrosis mucus hypersecretion and persistent colonization of the lower airways by opportunistic [6].

BMI
There was a significant association between BMI
and severity of periodontitis. Berne Eriksson found that
compared to current smokers, significantly higher BMI
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was found among ex-smokers. Higher BMI was found
among subjects with diabetes, asthma and respiratory symptoms except chronic productive cough. Mean
BMI was slightly but significantly lower in subjects with
COPD [30,31].

Old age
Periodontitis is a chronic disease, the effect of which
is accumulated with age. It is therefore reasonable to
assume that uncontrolled periodontitis through life
would have a greater impact on older patients compared with younger patients. It is known that teeth with
periodontal attachment loss have a higher probability
of being lost in the future [32]. Prevalence and severity
of periodontitis are increased with age. Papapanou and
Wennstrom demonstrated that the mean annual rate of
dental bone loss was 0.07 mm and 0.28 mm in 25-yearold and 70-year-old individuals respectively [33].
COPD is particularly prevalent in the elderly, especially those in institutions such as nursing homes, and
in those with several important risk factors. COPD is
also associated with age, with lung function declining
form early adulthood. The oral cavity is a reservoir for
pulmonary infection in nursing home residents, as the
oral cavities of older adult residents of nursing homes
are more frequently found to harbor respiratory pathogens than those of ambulatory patients. There is some
evidence that periodontitis may be associated with risk
for pneumonia in community-dwelling older adult patients [34]. Pneumonia causes significant morbidity and
mortality, and Chronic obstructive pulmonary disease
(COPD) is a known risk factor [35]. Pneumonia risk factors that are modifiable should be considered when attempting to optimize COPD management [36]. A study
of 80-years-old Japanese adults found that the adjusted
mortality as a result of pneumonia was 3.9 times higher
in persons with 10 or more teeth with a probing depth
exceeding 4 mm (i.e. with periodontal pockets) than in
those without periodontal pockets [37].

Sex
Typically, there is also an association with sex, although previously their mainly reflected smoking and
working habits. However, in recent years, the incidence
has risen in females, which reflects increased smoking
habits and leads to a more even sex distribution of the
disease. Men who reported being angry had a 43% higher risk of periodontitis than those who did not [38]. The
depth of periodontal pockets was significantly associated with male sex [39].

Bacterial colonization
According to Scannapieco and Mylotte [17], microorganisms can contaminate the lower airways by four possible routes: 1) Aspiration of oropharyngeal contents; 2)
Inhalation of infectious aerosols; 3) Spread of infection
from contiguous sites, and 4) Haematogenous spread
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from extrapulmonary sites of infection (e.g. translocation from the gastrointestinal tract).
Microorganisms encompassing the human respiratory microbiota are highly adapted to the host and
examples of co-evolution have been described for several human restricted opportunistic pathogens [40].
Periodontitis is a common oral infectious disease that
is associated with poor oral hygiene among the general
population. The oral cavity provides an optimal environment for bacterial growth because of its suitable humidity and temperature. 1 mm3 of plaque contains > 106
bacteria with 300 different anaerobic and facultative
anaerobic species [41]. The implication of periodontal
bacteria in the initiation and progression of extra-oral
systemic diseases has over the last 10-20 years attracted much attention. Periodontal bacteria can cross epithelial cells by a transcellular mechanism and enter the
circulation through physical perturbation of the gingival, they can activate the inflammatory and immune
response in multiple ways [42,43]. Periodontal bacteria
can cross epithelial cells, enter the circulation, invade
endothelial cells, induce endothelial cell dysfunction
and activate inflammatory and immune responses [44].
Lung inflammation may be affected by aspiration of
endotal plaque, which can harbor respiratory pathogens
such as Staphylococcus aureus, Acinetobater spp, and
Candida albicans. These organisms can be indistinguishable from isolates recovered from tracheobronchial
sites in the same patient, NHANES data suggested an association between PD and COPD, which was confirmed
by Leuckfeld, et al. [12,16,45,46]. The immune response
can stimulate formation, maturation and exacerbation
of atheromas. It is clear that oral micro-organisms can
cause lung infection and severe PD is associated with
pneumonia [47].
It is characterized by inflammation of the periodontium induced subgingival plaque bacteria such as anaerobic gram-negative rods, that can also be associated with COPD exacerbation. Lung inflammation may
be affected by aspiration of dental plaque, which can
harbor respiratory pathogens such as Staphylococcus
aureus, Pseudomonas aeruginosa, Acinetobacter spp
and Candida albicans [45]. The most common route by
which the oral cavity may influence pulmonary function
is the aspiration of harbouring oral bacteria into the
lung. When aspirated, oral pathogens cause local damage to the small airways [45,48]. Periodontitis may be
linked to COPD through microbial species, either by supporting colonization of respiratory pathogens in dental
plaque, or by periodontal. Brook’s study found elevated antibody levels against Fusobacterium nucleatum
and prevotella intermedia, two important periodontal
pathogens, in the sputum of patients with an acute exacerbation of chronic bronchitis [49].

Chronic inflammation
Periodontitis are multi-factorial, resulting from the inZhang and Wang. Int J Oral Dent Health 2018, 4:062
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terplay between microbial plaque and the host, driving
an increased host immune-inflammatory response. Michele. J. Josey found that fibrinogen level was associated
with an increase of mean PD and CAL. With the increase
of WBC level, there was a mean increase of mean PD and
CAL [50]. The concentrations of pro-inflammatory biochemical mediators, such as cytokines and prostaglandins
are measurably increased within the periodontal tissues
and the gingival crevicular fluid. These mediators enter
the systemic circulation where they may influence other
organs, such as the liver, to initiate the acute phase response. This response would then influence atherosclerosis within the endothelium. In addition, bacteria from
the gingival crevice may enter the systemic circulation,
thus directly affecting [51]. Local pro-inflammatory cytokines are largely responsible for changes which occur.
These mediators, which may be found in GCF, saliva and
serum, might therefore serve as potential diagnostic or
prognostic markers for the progression of periodontitis.
IL-1β has been observed in both gingivitis and untreated
periodontitis, while treatment of periodontitis results in
a dramatic decrease in GCF levels [52]. It is increasingly
recognized that periodontitis is associated with a systemic inflammation, with a decrease in serum C-reactive protein (CRP) levels after the treatment of periodontitis [53].
A prospective cohort study found that levels of serum
IL-4 and IL-7 were significantly higher in Normal-IgG titer group than in high-IgG titer group, whereas the other
Cytokines did not significantly differ between them [54].
IL-6 has also been implicated in periodontitis as it activates osteoclast formation, facilitates bone resorption
and T-cell differentiation. IL-8 is involved in the selective
recruitment and activation of neutrophils, but alterations
of its levels during the pathogenesis of periodontal. Birte
Holtfreter found that fibrinogen and hs-CRP were considered as intermediates linking periodontitis with lung
function, pulmonary variables showing significant associations with mean CAL [18].
COPD inflammatory status may be modified by dental plaque and/or hematogenous dissemination of inflammatory mediators and plaque microorganism from
periodontal pockets [47]. Oztekin, et al. also showed
that serum and gingival crevicular fluid high-sensitive
C-reactive protein levels were significantly higher in patients with COPD than in controls [55]. Neutrophils also
play an important role in both COPD and periodontitis,
as their proteases and reactive oxygen species can promote inflammation and destroy CT [56].

Conclusion
There are a lot of common risk factors between periodontitis and COPD. The treatment of periodontitis (either by repeated prescription of antibiotics or by clinical interventions) might be another way to reduce the
incidence of respiratory disease. Nonetheless, a causal
association has not been proven, and more studies, in
particular intervention studies, are needed.
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