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Abstract

Introduction: A relationship between poor periodontal health and respiratory disease has been suggested by various studies
available in the literature. The present study was conducted to evaluate potential association between periodontal disease and

respiratory diseases and clinically coordinate the severity of periodontal disease with chronic obstructive pulmonary disease (COPD).

Materials and Methods: 100 patients of COPD (test group) and 100 Patients without COPD (Control group) were engaged for this
present study. Patients with COPD were categorized into mild, moderate and severe category on the basis of Spirometry. Periodontal
health was assessed by measuring probing pocket depth (PPD), Clinical Attachment Loss (CAL) and Oral Hygiene Index (OHI).

Results: COPD patients had a higher mean periodontal index (OHI, PPD and CAL) than those without COPD. A distinct trend of an
increase in the periodontal parameters (OHI, PPD and CAL), was noticed with increase in the severity of the COPD (according to
GOLD criteria). The association was found to be statistically significant. The mean score of FEV1/FVC and severity of FEV1/FVC
was significantly more among COPD group in comparison to the non-COPD group. There was a significant difference in mean FEV1

between mild, moderate and severe COPD groups and also significant difference between moderate group and severe group.

Conclusion: Based on the results of the present study, it might be concluded that the risk for COPD emerged to be significantly

increased when attachment loss was found to be severe. It is believed that oral interventions improve oral hygiene status and might

be shown to lower the severity of lung infection in susceptible populations.
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Introduction

The relationship between periodontal health or disease and
systemic health or disease gave rise to a new discipline in Peri-
odontology termed “Periodontal Medicine,” which was proposed
by William Ray C, and Steven Offenbacher [1] in 1996 World work-
shop in Periodontics. Periodontitis is defined as an inflammatory
disease of supporting tissues of teeth caused by specific microor-
ganisms or groups of specifics microorganisms, resulting in pro-
gressive destruction of the periodontal ligament and alveolar bone

with periodontal pocket formation, gingival recession or both [2].

Dental plaque serves as a pool for respiratory pathogens, es-
pecially in high-risk patients with poor oral hygiene. During peri-
odontitis, oral bacteria may continuously stimulate periodontal

tissues to release the inflammatory mediators such as cytokines,

and these cytokines from the gingival crevicular epithelium (GCF)
[3] enter the whole saliva which may contaminate distal respira-
tory epithelium and there is a recruitment of inflammatory cells
(e.g. neutrophils) to the site. Hydrolytic enzymes are released from
inflammatory cells and causes damage of epithelium, which make
the epithelium more susceptible to colonization and infection by
respiratory pathogens. Proteins inside the suction may devastate
macromolecules on mucosal surface to uncover the receptors that
allow attachment and colonization of respiratory pathogens con-
jointly devastate the defensive secretory molecules such as mucins,
which clear the microbes from the mucosal surface [4]. There is a
prove that hereditary character of respiratory pathogens separate
the recouped from broncho-alveolar lavage fluid of elderly indi-
viduals, who are hospitalized is same as confines from their dental

plaques [5].
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Several studies provide evidence that oral cavity may influence
the progression and/or initiation of lung diseases such as chron-
ic obstructive pulmonary disease (COPD). Chronic Obstructive
Pulmonary Disease has been defined by the Global Initiative for
Chronic Obstructive Pulmonary Disease (COPD) as a disease state
characterized by airflow limitation that is not fully reversible [6]. It
includes two important disorders Chronic Bronchitis and Emphy-
sema. Chronic Bronchitis is an inflammatory condition associated
with excessive production of tracheobronchial mucous produc-
tion sufficient to cause the cough with expectoration for at least 3
months of the year for two or three excessive years. Emphysema
is the destruction of the air spaces distal to the terminal bronchi-
ole with the destruction of alveola septa. COPD is characterized by
chronic obstruction to the airflow due to chronic bronchitis and or

emphysema [7].

In the early 20" century, “focal infection” theory came into exis-
tence and various studies explored a possible role for PD as a risk
factor for systemic diseases over the past two decades [8], includ-
ing cardiovascular diseases [9], diabetes [10], adverse pregnancy
outcome [11], osteoporosis [12], rheumatoid arthritis [13], and
Chronic obstructive pulmonary disease (COPD) [14,15]. According
to the Global Burden of disease (GBD) study 2000, COPD was re-
sponsible for an estimated 2.75 million deaths worldwide. In the
USA, COPD is currently the fourth leading cause of death by 2020
(US Department of health and human services 2003) [16]. A rela-
tionship between poor periodontal health and respiratory disease,
especially in high-risk individuals, with the history of prolonged
cigarette smoking, has been demonstrated by various recent mi-

crobiologic and epidemiologic studies [17].

Pathophysiological link between these two chronic diseases
was first put forward in the 1990s. Neutrophil phenotype and be-
haviour is considered to be as a shared final pathway in the patho-
logical process [18]. The neutrophils confined from patients with
COPD have a more noteworthy damaging potential [19], more
noteworthy unconstrained attachment to epithelial cells beneath
the flow [20], and distinctive and more convoluted transient flow
than those from suitable controls [21], which may account for their
destructive potential. Bronchial tissue from patients with COPD
have more numbers of neutrophils [22] similar to the airway se-
cretions in chronic bronchitis patients [23]. However, fluorodeoxy-
glucose positron emission tomography scanning has shown that

the activated neutrophils and neutrophils elastase enzymes co-
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localize with areas and severity of emphysema [24,25].

Alpha Antitrypsin (AAT) was along these lines appeared to hin-
der neutrophil elastase, a protein presents in high concentrations
in neutrophil azurophilic granules and a powerful degrader of elas-
tin, collagen and laminin. The anti-proteases alpha antitrypsin, ser-
ine protease inhibitor gene (SERPINA 3) and secretory leukocyte
protease inhibitor (SLP1) can inhibit Neutrophil elastase which in
turn inhibits TIMP-4 which is an inhibitor of Matrix Metalloprotein-
ase (MMP). MMP in turn inactivates antiproteases which ultimately
lead to tissue destruction [18]. Cigarette smoke contains higher
amounts of oxidants and free radicals which are primary part of
the oxidative stress endured by host cells [26]. In addition to these
exogenous sources, activated inflammatory cells such as macro-
phages and neutrophils generate reactive oxygen species (ROS)
in response to environmental insults, bacteria and their products
[27].

ROS formation occurs in every human cell as a bi-product of
physiological metabolism. Neutrophils and ROS can be generated
as part of the respiratory burst. When there is an excess amount of
ROS released, it may result in oxidative stress causes tissue dam-
age. Oxidative stress is primary factor in COPD and periodontitis
and also associated in the pathophysiology of both [21]. Ideally in
chronic periodontitis, unstimulated neutrophils had higher spon-
taneous release of ROS which might be determined by chemilumi-
nescence in control individuals [28]. Also, superoxide might have a
greater chemo attractant production [29] and hydrogen peroxide
may channelise the expression of attachment molecules [30] and
have greater inflammatory cell infiltrate. Significantly, results from
three preliminary intervention trials [31-33] demonstrated that at-
tention to oral hygiene, either by the use of mechanical cleansing
and/or oral antiseptic rinses, such as Povidone Iodine or chlorhexi-
dine gluconate, significantly reduced the rate of lower respiratory

tract infection in institutionalized patients.
Material and Methods
Source of data

The study was comparative cross-sectional study. It was con-
ducted in the Outpatient department, Civil Hospital, Sirsa and
Department of Periodontics, JCD dental college, Sirsa. An ethical
clearance was obtained before conducting the study from the insti-

tutional ethical committee. The protocol was explained to the pa-
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tients and they were requested to sign a consent form. The Study
group comprised of 200 Subjects, within the age group of 20 - 45
years of age, reporting to the Outpatient Department, Civil Hospi-

tal, Sirsa and Department of Periodontics, JCD dental college, Sirsa.
Sampling

In this cross-sectional study, 100 patients were selected on
purposive selection criteria from the Outpatient Department, Civil
Hospital and Department of Periodontics, JCD dental college, Sir-
sa. The patients were in the age group 20 - 45 years, of which100
patients belonged to group A (Test group) and 100 belonged to
group B (Control group). Both the groups comprised age- and sex-
matched individuals. Group-A comprised 100 patients diagnosed
as COPD. Group B- comprised100patients diagnosed as Non-COPD.

24

Inclusion criteria
1. Patient should be between 20 - 45 years.
2. Patient should have at least 6 natural teeth.
3. Patient who underwent pulmonary function test (PFT).

4. Patients with non-COPD should be relatives of the COPD

patients.
Exclusion criteria

1. Patient with compromised medical conditions like bleed-

ing disorders, malignancy etc.
2. Pregnancy and lactating women.

3. Physically or mentally challenged patients.

Tast group (n=100)

Patient diagnosed with COPD

Control group i(n = 100)

non-COPD patients, but close relatives of patients n test group

l

Teat Group

Periodontal examination

1.0ral Hyziens Index Simplified

2 Pocket probing depth

3 Clinical attachment lewval

Control Group

Periodontal examination

1.0ral Hyziens Index Simplified

2 Pocket probing depth

3 Clinieal attachmant level

|

i

‘ Ohservation to be chartered |

l

‘ Statistical Analysis

‘ FResults and Conclusion ‘

Figure 1: Study design.
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Methodology
Clinical examination

The subjects were subjected for an initial examination consisting
of

a. Subjects were diagnosed for the presence or absence of
COPD using pulmonary function tests. If test came posi-
tive then the gold criteria was used for categorising COPD

severity.
COPD diagnosis

e It was done with the help of pulmonary func-

tion test using Spirometer.
e  Forced Expiratory Volume (FEV1) is reduced.
GOLD criteria for COPD severity

e  Stage I: Mild COPD FEV1/FVC<0.70 FEV = 80%

normal

e Stage II: Moderate COPD FEV1/FV(C<0.70
FEV, 50-79% normal

e Stage III: Severe

FEV, 30-49% normal

COPD FEV1/FV(C<0.70

e Stage IV: Very Severe COPD FEV1/FV(C<0.70
FEV, <30% normal, or <50% normal with

chronic respiratory failure present

b. Both COPD and non-COPD subjects were subjected to

complete history and periodontal examination.

c. Complete history was taken including age, sex, and smok-
ing status. BMI was also being calculated. Periodontal ex-

amination with following clinical parameters:
e  Oral Hygiene Index (OHI-S)
e  Probing pocket Depth (PPD)
e  (linical Attachment Loss (CAL).

All the clinical parameters were recorded to the nearest milli-

meter using UNC - 15 probe at baseline. For diagnosing severity of
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Periodontitis, we used Armitage classification of periodontitis and
the classification of periodontitis used in US Third National Health
and Nutrition Examination Survey in which participants were di-

vided into 3 groups:
1. Mild periodontitis:
e >1teeth with 23 mm PD (CAL: 1 - 2 mm),
e < 30% of teeth with 2 4 mm PD (CAL: 1 - 2 mm) and
e  No teeth with = 5 mm PD.
2. Moderate periodontitis:
e >1 teeth with 25 mm PD (CAL: 3 - 4 mm) or
e 30-60% teeth with =4 mm PD (CAL: 3 - 4 mm).
3. Severe periodontitis:
o  >60% of teeth with 2 4 mm PD (CAL: 2 5 mm) or
o >30% of teeth with 2 5 mm PD (CAL: 2 5 mm).

Then various periodontal parameters and indices were used
for assessing the periodontal health status in COPD and non-COPD
subjects. Data obtained from this study was subjected to statistical

analysis for the possible outcome.
Results and Statistical Analysis

The software used for the statistical analysis were SPSS (statisti-
cal package for social sciences) version 21.0 and Epi-info version
3.0. The values were represented in Number (n), Percentage (%),

and Mean (v). The statistical tests used were:

Unpaired or Independent T-test is used for comparison of mean

value between 2 groups.

ANOVA (Analysis of Variance) test for comparison of difference

between mean values of more than 2 groups.

Chi square test is used to investigate whether distributions of

categorical variables differ from one another.

The p-value was taken significant when less than 0.05 (p < 0.05)

and confidence interval of 95% was taken.
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. COPD Non COPD
Smoking
— p-value
° N (%) N (%)
Non smoker | 35(35.4%) | 64 (64.6%) | 0.000*
Former 29 (74.4%) | 10 (25.6%)
smoker
Smoker 36 (58.1%) | 26 (41.9%)
Total 100 (50%) | 100 (50%)

Table 1: Comparison of smoking status among COPD and
non-COPD group.

The distribution of smoking status was compared between
COPD and Non-COPD groups using the Chi-Square Test. There
was a significant difference in the distribution of smoking status
between COPD and Non-COPD groups. Former and current smok-
ers were significantly more among COPD group and non-smokers
were significantly more Non-COPD group. This implies that COPD

is found to be more evident in smokers which are a known fact.

Study Oral Hygiene Index
TS score p-value
& (Mean + SD)
COPD 2.95+1.37 0.000*
Non COPD 1.65+0.91

Table 2: Comparative assessment of mean Oral Hygiene
Index score among COPD and Non-COPD groups.
Test applied: Independent t test, *indicates statistically
significant difference.
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Graph 1: Comparison of smoking status among
COPD and Non-COPD group.
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Graph 2: Comparative assessment of mean Oral Hygiene Index

score among COPD and Non-COPD groups.

The Mean OHI value were compared between COPD and Non-
COPD groups using the Unpaired or independent t-test. There was
avery high significant difference in mean OHI value between COPD
and Non-COPD groups. Mean OHI value were significantly more
among COPD group in comparison to the Non-COPD group. This
also proved that the frequency of tooth brushing was less among
the patients with COPD. Also, these patients had a negligent atti-

tude and poor oral hygiene apart from poor health status.

Study Probing Pocket Depth value
groups (Mean + SD) P
COPD 3.86 +1.092 0.000*
Non COPD 2.80+0.81

Table 3: Comparative assessment of mean probing
pocket depth among COPD and Non-COPD groups.
Test applied: Independent t test, *indicates statistically
significant difference.
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Graph 3: Comparative assessment of mean Probing Pocket
Depth among COPD and Non-COPD groups.
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The Mean PPD value were compared between COPD and Non-
COPD groups using the Unpaired or independent t-test. There
was a very high significant difference in mean PPD value between
COPD and Non-COPD groups. Mean PPD value were significantly
more among COPD group as compared to the Non-COPD group.

Study | Clinical Attachment p-value
groups Loss (Mean + SD)
COPD 3.50+1.68 0.000*
Non 1.36 +1.58
COPD

Table 4: Comparative assessment of mean clinical attachment
loss among COPD and Non-COPD groups.
Test applied: Independent t test, *indicates statistically
significant difference.

Mean Clinical Attachment Loss
~

CoPD Non COPD
Study groups

Graph 4: Comparative assessment of mean Clinical Attachment

Loss among COPD and Non-COPD groups.

The Mean CAL value were compared between COPD and Non-
COPD groups using the Unpaired or independent t-test. There was
a very high significant difference in Mean CAL value between COPD
and Non-COPD groups. Mean CAL value were significantly more
among COPD group in comparison to the Non-COPD group.

Study FEVI / FVC p-value
groups (Mean + SD)

COPD 81.42 +15.31 0.000*
Non COPD 65.13 + 25.64

Table 5: Comparative assessment of mean FEVI/FVC
score among COPD and Non-COPD groups.
Test applied: Independent t test, *indicates statistically

significant difference.

Citation: Navneet Kaur,, et al. “Association between Chronic Obstructive Pulmonary Disease and Periodontal Disease". Scientific Archives Of Dental

Sciences 5.5 (2022): 22-33.

27

w
o

8142

®
S

o
=]

65.13

Mean FEVIfFVC
MW B w @
o o © o o

-
=]

=]

COPD Non COPD

Graph 5: Comparative assessment of mean FEVI/FVC score
among COPD and Non-COPD groups.

The Mean FEV1/FVC% value was compared between COPD and
Non-COPD groups using the Unpaired or independent t-test. There
was a very high significant difference in mean value between COPD
and Non-COPD groups. Mean FEV1/FVC value was significantly

more among COPD group in comparison to the Non-COPD group.

Graph 6:

Severity of FEVI / FVC
COPD (Mean + SD) p-value
Mild 85.58 +17.78 0.520
Moderate 8391+ 14.21
Severe 80.78 + 16.34
Very severe 78.52 + 14.79

Table 6: Comparative assessment of mean FEVI/FVC

score according to severity of COPD.
Test applied: One way ANOVA.
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The intergroup comparison of mean FEV1/FVC score was done
among patients with mild, moderate and severe COPD using the
One-way ANOVA test. There was a significant difference in mean
FEV1/FVC score between mild group and moderate and severe

COPD groups and also between moderate group and severe group.

Severity of COPD FEV1 (Mean + SD) p-value
Mild 82.00 + 20.09 0.964
Moderate 83.35+15.83
Severe 81.36+17.97
Very severe 81.33+17.83

Table 7: Comparative assessment of mean FEV1 score
according to severity of COPD.
Test applied: One way ANOVA.
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Graph 7: Comparative assessment of mean FEV1 score
according to severity of COPD.

The mean FEV1 was compared among patients with mild, mod-
erate and severe COPD using one-way ANOVA test. There was a
significant difference in mean FEV1 between mild, moderate and

severe COPD groups and also between moderate group and severe

group.
Discussion

Research on the relationship between periodontitis and sys-
temic diseases has been given increasing attention over recent
decades and established that periodontal infection might be a
possible risk factor for various systemic conditions including car-
diovascular diseases, diabetes, respiratory diseases, adverse preg-
nancy outcomes and osteoporosis. An association between COPD

and oral health was first noted in community-dwelling population

28

in an analysis of 23,808 individuals in the National Health and Nu-
trition Examination Survey I (NHANES I) data [34]. The study of
Hayes., et al. [35] also found that periodontitis measured as alveo-
lar bone loss is an independent risk factor for COPD in adult males

enrolled in the VA Normative Aging Study.

Out of the various systemic diseases, an area of particular inter-
est is the link between periodontitis and COPD (Chronic Obstruc-
tive Pulmonary Disease). COPD is a chronic respiratory disease
with systemic component, affecting a significant segment of the
population and is considered as the sixth cause of mortality [16].
Better understanding of this correlation will help both the dental
and medical professionals to determine the best approach to pa-

tient care.

The findings of the present analysis, together with other recent-
ly published studies [Fatemi., et al. (2009) [36], Wang., et al. (2009)
[37], Deo., et al. (2009) [17], Kalpak., et al. (2013) [38], Benazir,, et
al. (2015) [39]] support an association between poor periodontal
health and COPD and suggest that patients having obstructive lung
disease had worse periodontal health status. Our findings suggest
chronic periodontitis as a potential risk factor for COPD. A signifi-
cantly higher mean OHI, PI, PPD and CAL was found in individuals
with COPD (test group) compared to non-COPD (control group).
Similar findings were shown by Nikhil, et al. (2011) [40] and Bena-
zir, et al. (2015) [39].

Oral Hygiene Index (OHI) scores were found to be more in COPD
group than in Non-COPD group (2.95 + 1.37 and 1.65 + 0.91 re-
spectively). Furthermore, mean OHI scores were significantly more
among COPD group in comparison to the Non-COPD group and
difference was found to be statistically significant (p < 0.000). The
result of present study was consistent with the studies of Scan-
napieco., et al. (1998) [34], Deo., et al. (2009) [17], Nikhil, et al.
(2011) [40], Kalpak, et al. (2013) [38], Benazir, et al. (2014) [39].
This could be explained because of inadequate maintenance of oral
hygiene in COPD patients as most of the patients with COPD had
never visited a dentist due to high cost of dental treatment and lack

of dental health awareness among the poor.

Hyman (2004) [41], Katancik,, et al. (2005) [42] found that the
association of periodontal health status as measured by probing
depth to obstructive disease was not statistically significant. Scan-
napieco., et al. (1998)[34] found no associations between the gingi-
vitis or periodontal indices and chronic respiratory disease which

may be due to the fact that they used to quantitate periodontal
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diseases might be insensitive. The NHANES data combined influ-
enza, pneumonia, and acute bronchitis, however the etiologies
of these diseases are totally distinguished from each other. Also,
acute disease sample may have precluded detection of statistical

significance.

In the present study, the assessment of periodontal destruc-
tion was made by measuring loss of attachment on all teeth except
third molars. The measurements were done to the nearest milli-
meter using UNC -15 Periodontal Probe (Hu-Friedy). The clinical
attachment loss was defined both clinically and quantitatively as
the distance in millimeters from the cemento-enamel junction
(CE]) to the bottom of pocket. The mean CAL of COPD subjects was
3.50 £ 1.68 compared to Non-COPD patients 1.36 + 1.58 which was
statistically significant (p < 0.000). One possible explanation could
be because majority of COPD subjects in our study were smokers
and thus may have demonstrated more loss of attachment at the
time of examination when compared to controls (subjects without
COPD). Similar results were observed in studies conducted by
Scannapieco., et al. (2001) [4], Fatemi,, et al. (2009) [36], Deo., et
al. (2009) [17], Nikhil, et al. (2011) [40], Yan., et al. (2012) [43],
Kalpak (2013) [38] who found that there is significant difference
in CAL in patients from COPD and Non-COPD group.

In contrast to our study, Katancik, et al. (2005) [42] found
that among the current smokers in healthy subjects mean loss of
attachment was 3.33 + 0.25 compared to 2.87 + 0.46 in current
smokers from COPD group which was not statistically significant
(p = 0.195). However, in our present study, there was a significant
difference in the distribution of smoking status between COPD and
Non-COPD groups. Former (74.4%) and current smokers (58.1%)
were significantly more among COPD group and non-smokers
were significantly more Non-COPD group. An association between
periodontal health and obstructive disease severity was seen pri-
marily among former smokers. Among former smokers, all peri-

odontal measures were associated with pulmonary disease status.

A distinct trend was noted whereby an increase in the periodon-
tal parameters (OHI, PPD and CAL), was noticed with increase in
the severity of the COPD (according to GOLD criteria). In the pres-
ent study, there was a significant decrease of mean FEV1/FVC
score and mean FEV1/FVC score according to the mild, moderate,
severe and very severe COPD subjects. It is noteworthy here that
correlation exists between the severity of periodontal destruction

and mean FEV1/FVC score. There is an inverse relation between

29

periodontal disease and FEV1/ FVC score (mild, moderate, severe
and very severe COPD) and also FEV1 score (mild, moderate, se-
vere and very severe COPD) as the subjects with more periodontal
destruction had a higher prevalence of diminished lung function
and lung volumes based on the mean FEV1/FVC score. Similar
results were shown by Scannapieco and Ho (2001) [4], Benazir
(2013) [39], Deo., et al. (2009) [17].

Results unveil those individuals in the test group had signifi-
cantly (P < 0.000) worse CAL, PPD and OHI compared with the
control group. These findings agree with the findings of previous
studies [Hayes., et al. (1998) [35], Scannapieco., et al. (2001) [4]
that suggest periodontitis as an independent risk factor for COPD.
Dental plaque provides a pool for respiratory pathogen coloniza-
tion that can be shed into saliva. Periodontitis may be linked to
COPD through bacterial species, either by colonization of respira-
tory pathogens in dental plaque [37], or by periodontal pathogens
and their endotoxins that may enhance airway inflammation and
exacerbations. Brook’s study stated that there is an increase in an-
tibody levels against Fusobacterium nucleatum and Prevotella in-
termedia in the sputum of patients with an acute exacerbation of
chronic bronchitis [44]. Pavord,, et al. stated that the coexistence
of multiple inflammatory stimuli to the airway might be a primary

link leading to the development of more severe airway disease [45].

In both diseases, a host inflammatory response in terms of
chronic challenge by microbial species in periodontitis and ciga-
rette smoking in COPD. The neutrophil influx leads to release of
oxidative and hydrolytic enzymes that causes tissue destruction di-
rectly. Considering the pathogenesis of the periodontal disease and
COPD, it seems possible that the inflammatory process underneath
the periodontal disease may modify the respiratory epithelium and
increase the risk of COPD.

One of the major complications of COPD is the occurrence of
“exacerbations,” or episodes in which there are objective signs of
worsening of bronchitis. However, the factors responsible for the
initiation of exacerbation are unknown, although they are thought
to be aggravated by bacterial infection. Therefore, there is an in-
crease in the possibility of deposition of periodontal pathogens as-
sociated with periodontitis may increase the risk of lower respira-
tory tract infection in susceptible individuals, including pneumonia

or exacerbation and progression of COPD [14,20].

The majority of pulmonary infections and emphysema cases are

the result of aerobic and facultative anaerobic bacteria found in the
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oral cavity including various Streptococcus species, various gram-
negative bacilli (e.g. Enterobacteriaceae such as Escherichia coli,
Klebsiella pneumoniae, Serratia species and Enterobacter species,
Pseudomonas aeruginosa) and Staphylococcus aureus [14]. High
salivary concentrations of P. gingivalis were reported to enhance
the risk of developing respiratory diseases [21]. On other aspect,
some of the facultative anaerobes are responsible for periodon-
tal breakdown, such as Aggregatibacter actinomycetemcomitans,
Fusobacterium nucleatum, Pseudomonas aeruginosa, and Porphy-
romonas gingivalis have been isolated from infected lungs which
causes periodontitis and respiratory infection both. Thus, it is bio-
logically accepted statement that periodontal disease and COPD

may have a close association with each other.

The association between periodontitis and COPD may have
been confounded by various shared factors such as smoking, age,
gender, BMI. Smoking is the leading risk factor for periodontitis,
emphysema, chronic bronchitis, and lung infections. On one side,
smoking is involved in the pathogenesis and progression of peri-
odontal diseases [22]. The peripheral vasoconstrictive effect of
tobacco smoke and nicotine reduces the delivery of oxygen and
nutrients to the gingival tissue and alters gingival inflammatory
response [23]. Cigarette smoking can also impair immunologic
function. On the other side, smoking affects respiratory defenses,
promotes chronic lung diseases resulting in respiratory infections,
damages the airway epithelium, and has effects on lung clearance
by suppressing coughing and the protective waving action of cilia
in the airways. Cigarette smoking is known to hamper lung clear-
ance by directly suppressing coughing, compromising the protec-
tive muco-ciliary action in the airways, and phagocyte activity.
Here, there is more damage to the large airways and to the airway
epithelium causing high levels of sputum production in patients,
especially in the mornings (known as chronic bronchitis) [24]. The
mechanism behind this increased risk is poorly understood, but it
has been suggested that tobacco use suppresses the production of
protective IgG2 antibodies and blocks Phagocytosis and killing of

bacteria by neutrophils.

As our study was cross-sectional and non-interventional with
no microbiological evaluation, it limits determining a causal rela-
tionship between periodontitis and the COPD. The microbiologi-
cal evaluation could have been done by collecting sputum samples
and dental plaque of the subjects with COPD to find out any peri-
odontal pathogen in the lung fluid and quantify the microbial load
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in both the lung fluid and dental plaque samples. It could have
strengthened the study because the increased bacterial load is as-
sociated with the initiation of exacerbation that is thought to be
provoked in part by bacterial infection. Another limitation of the
study is that quantitative changes of specific salivary biomarkers
such as CRP could have been done which could have significance
in the early diagnosis and management of both oral and systemic
diseases. Gan,, et al. (2004) [25] confirmed a significant increase in
CRP levels in COPD patients compared with controls indicating a

persistent systemic inflammation in subjects with COPD.

The strength of this study based on several factors. Most impor-
tantly, individuals enrolled in the test group were those having only
COPD and no other systemic disease that influenced periodontal
status. Full-mouth examination was done, and patients who under-
went Pulmonary Function Test (PFT) were included in the study:.
These criteria eliminated the probability of underestimating the
true extent of periodontal disease. Furthermore, the most vital
strength is the diagnosing of COPD which was measured by using

Spirometry and is gold standard for diagnosing COPD.

The available evidence for COPD and its relationship in peri-
odontitis is at an immature level. Several clinical trials demonstrat-
ed that improved oral hygiene, either by the use of mechanical or
chemical agents (e.g. Povidone lodine, chlorhexidine gluconate),
significantly reduces the rate of lower respiratory tract infection
in institutionalized subjects [DeRiso., et al. (1996) [26], Yoneyama.,
etal (1996)[27], Fourrier, et al. (2000) [28] Furthermore, it needs
to be investigated through clinical trials, whether maintenance
therapy of periodontitis might have a positive effect on functioning

of lungs.

Multi-center randomized studies are needed to be done in dif-
ferent areas providing different environment to the patients to
avoid the residual confounding by the other factors like environ-
mental pollutants. This can help to clearly establish the association
between COPD and periodontitis. Additional longitudinal epide-
miologic studies are required to validate the reported association
between periodontal disease and COPD. Future studies on the re-
lationship of periodontal and systemic diseases ought to include a
separate analysis for never smokers and should be conducted on a
variety of populations to validate the observed associations. Stud-
ies of the association between periodontal disease and exacerba-
tions of COPD would be valuable.
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Conclusion

Although the causal relationship cannot be established be-
tween both the diseases because of the observational design of the
study, but due to the absence of any other risk factor and any other
systemic disease in the patients, the study provides substantial
evidence that poor periodontal health is associated with obstruc-
tive lung disease. Chronic obstructive pulmonary disease (COPD)
and periodontitis frequently shared a common feature of abnor-
mal neutrophil responses, but this may reflect common risk factors
of disease (smoking, age and socio-economic status) rather than
shared pathophysiology. Improving oral habits appeared to be as-

sociated with a reduction in COPD exacerbations.

Evaluation and education may improve the oral hygiene in
COPD as in these cases the burden of periodontitis is at peak level.
Altered neutrophil functions are implicated in both disease pro-
cesses. Further investigations with longitudinal data are required
to address the relation between periodontitis and COPD. Profes-
sional and patient level interventions to improve oral health status
may prove to lower the severity of lung infection in susceptible

populations.

To conclude, the causal relation of these two inflammatory
diseases once identified, the treatment protocol could be of an in-
terdisciplinary approach in an effort to prevent the progression of
both the diseases.

Bibliography

1. Williams RC, Offenbacher S. Periodontal Medicine: The emer-
gence of a new branch of Periodontology. Periodontology.
2000;23:9-12.

2.  Newman MG, Takei HH, Carranza FA. Clinical Periodontology,
9t edition. Saunders, 2004:67-69.

3. Birkedal-Hansen H. Role of cytokines and inflammatory me-
diators in tissue destruction. ] Periodontal Res. 1993;28:500-
510.

4. Frank A Scannapieco and Alexo WHO. Potential association
between COPD and periodontal diseases: Analysis of Nation-
al Health and Nutrition Examination Survey. ] Periodontol.
2001;72(1):52-56.

5. Tobias K Boehm, Frank A Scanapieco. The epidemiology, con-
sequences and management of periodontal disease in older
adults. ] Am Dent Assoc. 2007;138(suppl 1):S26-S33.

10.

11.

12.

13.

14.

15.

16.

17.

18.

31

Kasper, Braunwald, Fauci, Hauser, Longo, Jameson. Harrison’s
Principles of Internal Medicine Volume II, 16" edition Mc-
Graw-Hill Medical Publishing Division, 2005:1547-1554.

Position paper of The American Academy of Periodontology:
Periodontal Diseases as a potential risk factor for systemic dis-
eases. ] Periodontol. 1998;69(7):841-850.

Cullinan MP, Ford PJ, Seymour GJ]. Periodontal disease and
systemic health: current status. Aust Dent ]J. 2005;54(Suppl
1):562-S69.

Blaizot A, Vergnes JN, Nuwwareh S, Amar ], Sixou M. Periodon-
tal diseases and cardiovascular events: meta-analysis of obser-
vational studies. Int Dent ]. 2009;59:197-209.

Preshaw PM, Alba AL, Herrera D, Jepsen S, Konstantinidis A.
Periodontitis and diabetes: a two-way relationship. Diabetolo-
gia. 2012;55:21-31.

Xiong X, Buekens P, Vastardis S, Yu SM. Periodontal disease
and pregnancy outcomes: state-of-the science. Obstet Gynecol
Surv. 2007;62:605-615.

Megson E, Kapellas K, Bartold PM. Relationship between peri-
odontal disease and osteoporosis. Int ] Evid Based Health.
2010;8:129-139.

Detert ], Pischon N, Burmester GR, Buttgereit F. The associa-
tion between rheumatoid arthritis and periodontal disease.
Arthritis Res Ther. 2010;12:218.

Azarpazhooh A, Leake ]JL. Systematic review of the association
between respiratory diseases and oral health. ] Periodontol.
2006;77:1465-1482.

Scannapieco FA, Bush RB, Paju S. Associations between peri-
odontal disease and risk for nosocomial bacterial pneumonia
and chronic obstructive pulmonary disease. Ann Periodontol.
2003;8(1):54-69.

Harvard School of Public Health. Mortality by cause for eight
regions of the world: Global Burden of Disease Study. Lancet.
1997;349(9061):1269-1276.

Vikas Deo, Manohar L Bhongade, Salman Ansari, Ramesh
S Chavan. Periodontitis as a potential risk factor for chronic
obstructive pulmonary disease: A retrospective study Indian ]
Dent Res. 2009;20(4):466-470.

Adam KH Usher, Robert A Stockley. The link between chronic
periodontitis and COPD: a common role for the neutrophil?
BMC Medicine. 2013;11:241.

Citation: Navneet Kaur.,, et al. “Association between Chronic Obstructive Pulmonary Disease and Periodontal Disease". Scientific Archives Of Dental

Sciences 5.5 (2022): 22-33.


https://pubmed.ncbi.nlm.nih.gov/11276770/
https://pubmed.ncbi.nlm.nih.gov/11276770/
https://pubmed.ncbi.nlm.nih.gov/11276770/
https://pubmed.ncbi.nlm.nih.gov/8263720/
https://pubmed.ncbi.nlm.nih.gov/8263720/
https://pubmed.ncbi.nlm.nih.gov/8263720/
https://pubmed.ncbi.nlm.nih.gov/11210073/
https://pubmed.ncbi.nlm.nih.gov/11210073/
https://pubmed.ncbi.nlm.nih.gov/11210073/
https://pubmed.ncbi.nlm.nih.gov/11210073/
https://pubmed.ncbi.nlm.nih.gov/17761843/
https://pubmed.ncbi.nlm.nih.gov/17761843/
https://pubmed.ncbi.nlm.nih.gov/17761843/
https://pubmed.ncbi.nlm.nih.gov/9706864/
https://pubmed.ncbi.nlm.nih.gov/9706864/
https://pubmed.ncbi.nlm.nih.gov/9706864/
https://pubmed.ncbi.nlm.nih.gov/19737269/
https://pubmed.ncbi.nlm.nih.gov/19737269/
https://pubmed.ncbi.nlm.nih.gov/19737269/
https://pubmed.ncbi.nlm.nih.gov/19774803/
https://pubmed.ncbi.nlm.nih.gov/19774803/
https://pubmed.ncbi.nlm.nih.gov/19774803/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3228943/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3228943/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3228943/
https://pubmed.ncbi.nlm.nih.gov/17705886/
https://pubmed.ncbi.nlm.nih.gov/17705886/
https://pubmed.ncbi.nlm.nih.gov/17705886/
https://pubmed.ncbi.nlm.nih.gov/21199381/
https://pubmed.ncbi.nlm.nih.gov/21199381/
https://pubmed.ncbi.nlm.nih.gov/21199381/
https://pubmed.ncbi.nlm.nih.gov/21062513/
https://pubmed.ncbi.nlm.nih.gov/21062513/
https://pubmed.ncbi.nlm.nih.gov/21062513/
https://pubmed.ncbi.nlm.nih.gov/16945022/
https://pubmed.ncbi.nlm.nih.gov/16945022/
https://pubmed.ncbi.nlm.nih.gov/16945022/
https://www.researchgate.net/publication/7789531_Associations_Between_Periodontal_Disease_and_Risk_for_Nosocomial_Bacterial_Pneumonia_and_Chronic_Obstructive_Pulmonary_Disease_A_Systematic_Review
https://www.researchgate.net/publication/7789531_Associations_Between_Periodontal_Disease_and_Risk_for_Nosocomial_Bacterial_Pneumonia_and_Chronic_Obstructive_Pulmonary_Disease_A_Systematic_Review
https://www.researchgate.net/publication/7789531_Associations_Between_Periodontal_Disease_and_Risk_for_Nosocomial_Bacterial_Pneumonia_and_Chronic_Obstructive_Pulmonary_Disease_A_Systematic_Review
https://www.researchgate.net/publication/7789531_Associations_Between_Periodontal_Disease_and_Risk_for_Nosocomial_Bacterial_Pneumonia_and_Chronic_Obstructive_Pulmonary_Disease_A_Systematic_Review
https://pubmed.ncbi.nlm.nih.gov/9142060/
https://pubmed.ncbi.nlm.nih.gov/9142060/
https://pubmed.ncbi.nlm.nih.gov/9142060/
https://pubmed.ncbi.nlm.nih.gov/20139573/
https://pubmed.ncbi.nlm.nih.gov/20139573/
https://pubmed.ncbi.nlm.nih.gov/20139573/
https://pubmed.ncbi.nlm.nih.gov/20139573/
https://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-11-241
https://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-11-241
https://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-11-241

Association between Chronic Obstructive Pulmonary Disease and Periodontal Disease

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Burnett D, Chamba A, Hill SL, Stockley RA. Neutrophils from
subjects with chronic obstructive lung disease show en-
hanced chemotaxis and extracellular proteolysis. Lancet.
1987;2:1043-1046.

Woolhouse IS, Bayley DL, Lalor P, Adams DH, Stockley RA. En-
dothelial interactions of neutrophils under flow in chronic ob-
structive pulmonary disease. Eur Respir J. 2005;25:612-617.

Sapey E, Stockley JA, Greenwood H, Ahmad A, Bayley D, Lord
JM, Insall RH, Stockley RA. Behavioral and structural differ-
ences in migrating peripheral neutrophils from patients with
chronic obstructive pulmonary disease. Am ] Respir Crit Care
Med. 2011;183:1176-1186.

Di SA, Capelli A, Lusuardi M, Balbo P, Vecchio C, Maestrelli P,
Mapp CE, Fabbri LM, Donner CF, Saetta M. Severity of airflow
limitation is associated with severity of airway inflammation
in smokers. Am ] Respir Crit Care Med. 1998;158:1277-1285.

Confalonieri M, Mainardi E, Della PR, Bernorio S, Gandola L,
Beghe B, Spanevello A. Inhaled corticosteroids reduce neu-
trophilic bronchial inflammation in patients with chronic ob-
structive pulmonary disease. Thorax. 1998;53:583-585.

Subramanian DR, Jenkins L, Edgar R, Quraishi N, Stockley RA,
Parr DG. Assessment of pulmonary neutrophilic inflammation
in emphysema by quantitative positron emission tomography.
Am ] Respir Crit Care Med. 2012;186:1125-1132.

Damiano VV, Tsang A, Kucich U, Abrams WR, Rosenbloom ],
Kimbel P, Fallahnejad M, Weinbaum G. Immunolocalisation
of elastase in human emphysematous lungs. | Clin Invest.
1986;78:482-493.

Neofytou E, Tzortzaki EG, Chatziantoniou A, Siafakas NM. DNA
damage due to oxidative stress in chronic obstructive pulmo-
nary disease (COPD). Int ] Mol Sci. 2012;13:16853-16864.

Weiss SJ]. Tissue destruction by neutrophils. N Engl | Med.
1989;320:365-376.

Matthews JB, Wright HJ, Roberts A, Cooper PR, Chapple IL. Hy-
peractivity and reactivity of peripheral blood neutrophils in
chronic periodontitis. Clin Exp Immunol. 2007;147:255-264.

Deitch EA, Bridges W, Berg R, Specian RD, Granger DN. Hemor-
rhagic shock induced bacterial translocation: the role of neu-
trophils and hydroxyl radicals. ] Trauma. 1990;30:942-951.

Roebuck KA. Oxidant stress regulation of IL-8 and ICAM-1
gene expression: differential activation and binding of the
transcription factors AP-1 and NF-kappa B (Review). Int ] Mol
Med. 1999;4:223-230.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

32

DeRiso AJ, Ladowski ]S, Dillon TA, Justice JW, Peterson AC.
Chlorhexidine gluconate 0.12% oral rinse reduces the inci-
dence of total nosocomial respiratory infection and non-pro-
phylactic systemic antibiotic use in patients undergoing heart
surgery. Chest. 1996;109:1556-1561.

Yoneyama T, Yoshida M, Matsui T, Sasaki H. Oral care and pneu-
monia. Lancet. 1999;354:515.

Fourrier F, Cau-Pottier E, Boutigny H, Roussel- Delvallez
M, Jourdain M, Chopin C. Effects of dental plaque antisep-
tic decontamination on bacterial colonization and nosoco-
mial infections in critically ill patients. Intensive Care Med.
2000;26(9):1239- 1247.

Scannapieco FA, Papandonatos GD, Dunford RG. Association
between oral conditions and respiratory disease in a national
sample survey population. Ann Periodontol. 1998;3(1):251-
256.

Catherine Hayes, David Sparrow, Michel Cohen, Pantel S Vo-
konas, Raul I Garcia. The Association between Alveolar Bone
Loss and Pulmonary Function: The VA Dental Longitudinal
Study. Ann Periodontol. 1998;3:257-261.

Kazem Fatemi, Sayed Ali Banihashemrad, Mohammad Tovhidji,
Sayed Hossein Hosseini. Evaluation of the Relationship Be-
tween Periodontal Disease and Chronic Obstructive Pulmo-
nary Disease. ] Mash Dent Sch. 2009;33(3):241-246.

Wang Z, Zhou X, Zhang ], Zhang L, Song Y, Hu FB, Wang C. Peri-
odontal Health and oral health behaviours and chronic obstruc-
tive pulmonary disease. ] Clin Periodontol. 2009;36(9):750-
755.

Kalpak Prafulla Peter, Bhumika Ramchandra, Satish Shripad
Doiphode, Suhas Jagannath Bardapurkar, Mangala Sonawani
Borkar, Dhananjay Vasant Raje. Association between Peri-
odontal Disease and Chronic Obstructive Pulmonary Disease:
A Reality or Just a Dogma? | Periodontol. 2013;84(12):1717-
1723.

Benazir Ghani, Hirak S Bhattacharya. To Evaluate Association
between Periodontal Disease and Chronic Obstructive Pulmo-
nary Disease. Indian Journal Den Sci. 2014;1(6):41-44.

Nikhil Sharma, H Shamsuddin. Association between Respira-
tory Disease in Hospitalized Patients and Periodontal Disease:
A Cross-sectional study ] Periodontol. 2011;82(8):1155-1160.

Jeffrey ] Hyman, Britt C Reid. Cigarette Smoking, Periodontal
Disease, and Chronic Obstructive Pulmonary Disease. ] Peri-
odontol. 2004;75(1):9-15.

Citation: Navneet Kaur.,, et al. “Association between Chronic Obstructive Pulmonary Disease and Periodontal Disease". Scientific Archives Of Dental
Sciences 5.5 (2022): 22-33.


https://pubmed.ncbi.nlm.nih.gov/2889963/
https://pubmed.ncbi.nlm.nih.gov/2889963/
https://pubmed.ncbi.nlm.nih.gov/2889963/
https://pubmed.ncbi.nlm.nih.gov/2889963/
https://erj.ersjournals.com/content/25/4/612
https://erj.ersjournals.com/content/25/4/612
https://erj.ersjournals.com/content/25/4/612
https://pubmed.ncbi.nlm.nih.gov/21257786/
https://pubmed.ncbi.nlm.nih.gov/21257786/
https://pubmed.ncbi.nlm.nih.gov/21257786/
https://pubmed.ncbi.nlm.nih.gov/21257786/
https://pubmed.ncbi.nlm.nih.gov/21257786/
https://www.atsjournals.org/doi/10.1164/ajrccm.158.4.9802078
https://www.atsjournals.org/doi/10.1164/ajrccm.158.4.9802078
https://www.atsjournals.org/doi/10.1164/ajrccm.158.4.9802078
https://www.atsjournals.org/doi/10.1164/ajrccm.158.4.9802078
https://pubmed.ncbi.nlm.nih.gov/9797758/
https://pubmed.ncbi.nlm.nih.gov/9797758/
https://pubmed.ncbi.nlm.nih.gov/9797758/
https://pubmed.ncbi.nlm.nih.gov/9797758/
https://pubmed.ncbi.nlm.nih.gov/22837375/
https://pubmed.ncbi.nlm.nih.gov/22837375/
https://pubmed.ncbi.nlm.nih.gov/22837375/
https://pubmed.ncbi.nlm.nih.gov/22837375/
https://pubmed.ncbi.nlm.nih.gov/3525610/
https://pubmed.ncbi.nlm.nih.gov/3525610/
https://pubmed.ncbi.nlm.nih.gov/3525610/
https://pubmed.ncbi.nlm.nih.gov/3525610/
https://pubmed.ncbi.nlm.nih.gov/23222732/
https://pubmed.ncbi.nlm.nih.gov/23222732/
https://pubmed.ncbi.nlm.nih.gov/23222732/
https://pubmed.ncbi.nlm.nih.gov/2536474/
https://pubmed.ncbi.nlm.nih.gov/2536474/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1810478/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1810478/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1810478/
https://pubmed.ncbi.nlm.nih.gov/2167388/
https://pubmed.ncbi.nlm.nih.gov/2167388/
https://pubmed.ncbi.nlm.nih.gov/2167388/
https://pubmed.ncbi.nlm.nih.gov/10425270/
https://pubmed.ncbi.nlm.nih.gov/10425270/
https://pubmed.ncbi.nlm.nih.gov/10425270/
https://pubmed.ncbi.nlm.nih.gov/10425270/
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-00128961/related-content
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-00128961/related-content
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-00128961/related-content
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-00128961/related-content
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-00128961/related-content
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(05)75550-1/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(05)75550-1/fulltext
https://link.springer.com/article/10.1007/s001340000585
https://link.springer.com/article/10.1007/s001340000585
https://link.springer.com/article/10.1007/s001340000585
https://link.springer.com/article/10.1007/s001340000585
https://link.springer.com/article/10.1007/s001340000585
https://pubmed.ncbi.nlm.nih.gov/9722708/
https://pubmed.ncbi.nlm.nih.gov/9722708/
https://pubmed.ncbi.nlm.nih.gov/9722708/
https://pubmed.ncbi.nlm.nih.gov/9722708/
https://pubmed.ncbi.nlm.nih.gov/9722709/
https://pubmed.ncbi.nlm.nih.gov/9722709/
https://pubmed.ncbi.nlm.nih.gov/9722709/
https://pubmed.ncbi.nlm.nih.gov/9722709/
https://jmds.mums.ac.ir/?_action=article&au=3410&_au=Banihashemrad,%20Sayed%20Ali%20&lang=en
https://jmds.mums.ac.ir/?_action=article&au=3410&_au=Banihashemrad,%20Sayed%20Ali%20&lang=en
https://jmds.mums.ac.ir/?_action=article&au=3410&_au=Banihashemrad,%20Sayed%20Ali%20&lang=en
https://jmds.mums.ac.ir/?_action=article&au=3410&_au=Banihashemrad,%20Sayed%20Ali%20&lang=en
https://pubmed.ncbi.nlm.nih.gov/19614723/
https://pubmed.ncbi.nlm.nih.gov/19614723/
https://pubmed.ncbi.nlm.nih.gov/19614723/
https://pubmed.ncbi.nlm.nih.gov/19614723/
https://clinmedjournals.org/articles/ijodh/international-journal-of-oral-and-dental-health-ijodh-4-062.php?jid=ijodh
https://clinmedjournals.org/articles/ijodh/international-journal-of-oral-and-dental-health-ijodh-4-062.php?jid=ijodh
https://clinmedjournals.org/articles/ijodh/international-journal-of-oral-and-dental-health-ijodh-4-062.php?jid=ijodh
https://clinmedjournals.org/articles/ijodh/international-journal-of-oral-and-dental-health-ijodh-4-062.php?jid=ijodh
https://clinmedjournals.org/articles/ijodh/international-journal-of-oral-and-dental-health-ijodh-4-062.php?jid=ijodh
https://clinmedjournals.org/articles/ijodh/international-journal-of-oral-and-dental-health-ijodh-4-062.php?jid=ijodh
https://pubmed.ncbi.nlm.nih.gov/24378084/
https://pubmed.ncbi.nlm.nih.gov/24378084/
https://pubmed.ncbi.nlm.nih.gov/24378084/
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2011.100582
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2011.100582
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2011.100582
https://pubmed.ncbi.nlm.nih.gov/15025211/
https://pubmed.ncbi.nlm.nih.gov/15025211/
https://pubmed.ncbi.nlm.nih.gov/15025211/

Association between Chronic Obstructive Pulmonary Disease and Periodontal Disease

42. James A Katancik, Stephen Kritchevsky, Robert ] Weyant,
Patricia Corby, Walter Bretz, Robert O Crapo, Robert Jensen,
Grant Waterer, Susan M Rubin, Anne B Newman. Periodonti-
tis and Airway Obstruction ] Periodontol.2005;76(11):2161-
2167.

43. Yan Si, Hong Fan, Yiging Song, Xuan Zhou, Jing Zhang, Zuomin
Wang, Association Between Periodontitis and Chronic Ob-
structive Pulmonary Disease in a Chinese Population ] Peri-
odontol. 2012;83(10):1288-1296.

44. Brook I, Frazier HE. Immune response to Fusobacterium
nucleatum and Prevotella intermedia in the sputum of pa-
tients with acute exacerbation of chronic bronchitis. Chest.
2003;124(3):832-833.

45. Pavord ID, Birring SS, Berry M, Green RH, Brightling CE, Ward-
law AJ. Multiple inflammatory hits and the pathogenesis of se-
vere airway disease. Eur Respir ]. 2006;27(5):884-888.

Volume 5 Issue 5 May 2022
©All rights reserved by Navneet Kaur, et al.

Citation: Navneet Kaur.,, et al. “Association between Chronic Obstructive Pulmonary Disease and Periodontal Disease". Scientific Archives Of Dental
Sciences 5.5 (2022): 22-33.


https://pubmed.ncbi.nlm.nih.gov/16277589/
https://pubmed.ncbi.nlm.nih.gov/16277589/
https://pubmed.ncbi.nlm.nih.gov/16277589/
https://pubmed.ncbi.nlm.nih.gov/16277589/
https://pubmed.ncbi.nlm.nih.gov/16277589/
https://pubmed.ncbi.nlm.nih.gov/22248220/
https://pubmed.ncbi.nlm.nih.gov/22248220/
https://pubmed.ncbi.nlm.nih.gov/22248220/
https://pubmed.ncbi.nlm.nih.gov/22248220/
https://pubmed.ncbi.nlm.nih.gov/12970005/
https://pubmed.ncbi.nlm.nih.gov/12970005/
https://pubmed.ncbi.nlm.nih.gov/12970005/
https://pubmed.ncbi.nlm.nih.gov/12970005/
https://erj.ersjournals.com/content/27/5/884
https://erj.ersjournals.com/content/27/5/884
https://erj.ersjournals.com/content/27/5/884

