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Abstract 
      Periodontitis is the disease of dental surrounding tissue with the 11th most prevalent condition 
in the world. Considering the important role of periodontitis in the development of atherosclerosis as 
the dominant cause of cardiovascular disease, this scoping review conducted with the aim of 
assessing and analysing current studies to see the association between periodontitis and 
atherosclerotic cardiovascular disease.  
      This scoping review was conducted using Preferred Reporting Items for Systematic Review and 
Meta-Analysis (PRISMA) guidelines. Electronic searches were carried out from 4 electronic 
databases include the National Library of Medicine, The Cochrane Library, EbscoHOST, and SAGE 
Journal.  
      13 articles in the past 5 years were obtained based on inclusion and exclusion criteria to be 
analyzed qualitatively. 12 articles showed a positive correlation between those two conditions 
directly and indirectly with clear findings on their studies. 1 article remained also found that there is 
a lack of awareness and an ignorant attitude about the relationship between atherosclerotic 
cardiovascular disease and periodontitis.  
      This present study concluded that periodontitis and atherosclerosis have an association both in 
direct and indirect pathway with the most reported link is indirect pathway through systemic 
inflammation marked by several measurable indicators. 
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 Introduction 
 

Periodontal disease is a disease of the 
oral cavity that is often found in the world of 
community.1 Periodontal disease is resulted from 
a complex interaction between the subgingival 
biofilm and the host immune–inflammatory 
events that develop in the dental surrounding  
tissues in response to the challenge presented 
by the periodontal pathogenes.1,2 The most 
common periodontal diseases is periodontitis, an 
oral infection resulting in progressive destruction 
of the periodontal ligament and alveolar bone 
due to inflammation process.1,3 According to the 
Global Burden of Disease Study in 2016, severe 

periodontal disease was the 11th most prevalent 
condition in the world.4 

Periodontitis as an oral infection has an 
impact to systemic diseases and conditions, one 
of those is cardiovascular disease.5,6 
Cardiovascular disease is a disease that attack 
the heart and blood vessels.7 According to WHO 
(World Health Organization) in 2016, 
cardiovascular diseases also known as the 
number one cause of death globally, taking an 
estimated 17.9 million lives, representing 31% of 
all global deaths.  

The mayor contributing factor in 
cardiovascular disease is atherosclerosis, 
leading to atherosclerotic cardiovascular 
diseases such as coronary heart disease, 
cerebrovascular disease, ischemic heart disease, 
peripheral artery disease, and aneurysm.8,9 
Atherosclerosis is a progressive chronic 
inflammatory process of the vessels, which may 
cause plaque accumulation and lead to increase 
in arterial wall thickness.10 Common risk factors 
for atherosclerosis include tobacco smoking, 
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abnormal circulating lipid levels, and diabetes 
mellitus.11 Apart from them, some studies also 
mentioned that periodontal infection plays a role 
in the stages of atherosclerosis.12,13  

A study has reported the presence of 
periodontal pathogens DNA in atherosclerotic 
plaques of patients with chronic periodontitis, 
suggesting these periodontal pathogen may 
migrate from the oral cavity to another site of the 
body by entering systemic blood stream.14,15 
However, the role of periodontal bacteria to the 
pathogenesis of atherosclerosis has remained 
unclear.2 Another study reported that product 
released from the bacteria has an impact to 
promote the formation of atherosclerotic plaque 
by inducing platelet activation and aggregation 
and promoting inflammatory responses.16,17 
There are also some RCTs reported that the 
initial periodontal treatment has a significant 
positive effect for the prognosis in patient with 
atherosclerotic cardiovascular disease and 
periodontitis.18–21 The association between these 
two diseases was proven by clinical trials and 
further confirmed by systematic review and meta-
analyses.22,23  

Considering the important role of 
periodontitis in the development of 
atherosclerosis as the dominant cause of 
cardiovascular disease, this scoping review will 
be conducted with the objective of assessing and 
analysing current studies to see the association 
between periodontitis and atherosclerotic 
cardiovascular disease in a broad view.  
   

Materials and methods 
 

This scoping review was conducted in 
accordance with the guidelines of Preferred 
Reporting of Systematic Reviews and Meta-
Analyses (PRISMA).24 The review followed by 
the outline of PCC: Patients with periodontitis 
and atherosclerotic cardiovascular disease (P = 
Population) ; Association between periodontitis 
and atherosclerotic cardiovascular disease (C = 
Concept) ; Periodontal medicine (C = Context). 
Thus, this scoping review was focused on the 
following research question: How is the 
association between periodontitis and 
atherosclerotic cardiovascular disease? 

Search Strategy 
An electronic search for appropriate 

studies was carried out from four electronic 
literature databases. These included the National 

Library of Medicine (MEDLINE/PubMED), The 
Cochrane Library, EbscoHOST, and SAGE 
Journal. The search used the terms combined 
with boolean operator as follows: (“periodontal 
disease” OR “periodontitis”) AND 
(“atherosclerosis” OR “coronary heart disease”) 
AND (“relationship” OR “association”). In order to 
focus our search and find more relevant citations, 
we used MeSH (Medical Subject Headings) 
thesaurus for the MEDLINE/PubMED database 
and freetext for other databases. Additional 
sources were collected by reviewing reference 
lists of relevant studies. The PRISMA flow 
diagram can be seen in Figure 1.  

 

 
Figure 1. Preferred Reporting Items for 
Systematic Review and Meta-Analyses 
(PRISMA) flow diagram for the scoping review 
process24. 
 

Eligibility Criteria 
The selected articles are published in the 

last 5 years and written in English. After selection 
from title and abstract analysis, we carefully read 
all full-text articles and analysed them for the 
eligibility criteria. The inclusion and exclusion 
criteria were summarized in Table 1. Results and 
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findings from included study was analysed 
qualitatively. 

 

 
Table 1 Inclusion and Exclusion Criteria. 

 
Results 

 
After searching and selecting articles, 13 

articles were included in the inclusion criteria. 6 
articles were written in randomized controlled trial 
study design, 2 articles were written in case 
control study design, and 5 articles were written 
in cross sectional study design. Generally, 
participants who included in most of studies were 
adults and elderly that have been diagnosed with 
both periodontitis and atherosclerotic 
cardiovascular disease Then, the results of data 
extraction from the 13 articles are summarized in 
Table 2. 
 
 Discussion 
 

The relationship between periodontal 
disease and cardiovascular disease (CVD) has 
been quite widely studied. In the last few 
decades, researchers have focused on the effect 
of periodontal disease on CVD.38 Several 
evidences from literature over the last decades 
have demonstrated the role of periodontitis as a 
risk factor for CVD, especially in conditions 
caused by atherosclerosis.39–42 Mechanisms that 
have been assumed to explain the association 
between periodontitis and atherosclerotic CVD 
include the inflammatory biomarkers common to 
both conditions, the presence of periodontal 
pathogens, and etiologic factors common to both 
disease processes.38,43 However, this link is not 
clear enough to be explained and it could be 
complicated by the presence of other factors 
such as systemic diseases, genetic factors, and 
life style.38,39,44  

13 studies were selected to evaluate the 
association of periodontal disease and 
atherosclerosis. 12 of them showed a positive 
correlation between those two conditions with 

clear findings on their studies. 1 study remained 
also found something related to both conditions 
and that was conclude that there is a lack of 
awareness and an ignorant attitude about the 
relationship between atherosclerotic CVD and 
periodontitis.33  

Periodontitis can affects atherosclerotic 
CVD in two mechanisms, directly and indirectly.38 
In direct mechanisms, periodontal pathogenes 
have a role in infiltrating to endothelial cells and 
causing damage with those products.17,45 Two 
articles showed relationship between periodontal 
pathogens and atherosclerotic plaque formation 
through their possible role.29,45 Moghadam et al 
(2018) conducted cross sectional study that 
carried out an examination on atheroma plaques. 
The study found that the DNA of Gram negative 
periodontal pathogenes is positive in atheroma 
plaques.45 This can be proposed to existence of 
direct invasion of microorganisms to arterial wall 
or atherosclerotic plaques as said in previous 
studies.46,47  

Porphyromonas gingivalis are known to 
be the main pathogens in chronic periodontitis, 
which are known to contribute to the 
pathogenesis of atherosclerosis with endotoxin in 
the form of lypopolysaccharides (LPS) and the 
ability of bacteria to translocate into systemic 
blood vessels from the oral cavity.22,35 The 
presence of Gram negative bacteria plays a role 
in triggering low density lipoprotein (LDL)  
oxidation in the formation of foam cells as one of 
the stages of atherosclerotic plaque 
formation.48,49 RCT by Bozoglan et al (2019) 
revealed that amount of periodontal pathogenes 
found out to change the level of serological risk 
factors such as high density lipoprotein (HDL), 
LDL, high sensitive-C Reactive Protein (hs-CRP), 
white blood cells (WBC) levels, platelet levels, 
creatinine and fibrinogen levels in patients who 
have been diagnosed with atherosclerosis-
chronic periodontitis and systemic healthy-
chronic periodontitis, following nonsurgical 
periodontal treatment (NSPT) in the form of 
scaling root planing (SRP) and oral hygiene 
instruction (OHI).29 This finding shows the 
positive effect of NSPT in reducing the risk of 
atherosclerosis in periodontitis patients. 

The relationship between periodontitis 
and atherosclerosis in indirect pathway showed 
in several studies.25–28,36 RCT by Montenegro et 
al. (2019) showed that SRP and OHI given to test 
group had a positive effect on reducing 
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inflammation biomarker levels such as CRP, 
interleukin-6, and interleukin-8.26 Participants 
who took part in the study were stable coronary 
artery disease (CAD) patients with periodontitis.26 
It also found that HDL and CRP levels were 
uncontrolled in some patients in both the test and 
control groups. This indicates that even though 
the patient has received cardiovascular treatment 
so that their conditions are stable, there was still 
on going systemic inflammation marked by 
abnormal levels of sensitive biomarkers such as 
CRP. CRP is also known as the gold standard 
biomarker that measures systemic inflammation 
and its change has been used as the primary 
outcome after intervention.21,50 Another studies 
also reported positive effect of periodontal 
treatment on cytokines and lipid profile in patients 
with both periodontitis and atherosclerotic 
CVD.18,21,28,29 

Noteworthy, several inflammation 
biomarker such as fibrinogen and white blood 
cells are also being in charge.31 Significantly 
increased levels of fibrinogen and leukocytes 
also commonly found in patients with 
atherosclerotic lesions.12,31,50 Another study also 
showed effect of NSPT to improve endothelial 
function of artery in MI patient through the FMD 
and circulating EMP assessment.25,27,28 
Endothelial dysfunction is one of the factor that 
plays an important role in atherosclerosis, since 
its beginning of advanced stages of the 
disease.7,23,51 

2 RCTs showed the positive effect of 
NSPT in the form of SRP and OHI to reduce 
FMD values, BP, and circulating EMP levels in 
patients with periodontitis and myocardial 
infarction.25,52 This result proved that NSPT can 
improve the endothelial function in 
atherosclerotic CVD with periodontitis. Contrary, 
RCT by Saffi et al (2018) demonstrated that the 
NSPT did not provide better vasodilation in 
patients with CAD in a short-term follow-up 
period.27 After NSPT, there were no significant 
improvements in FMD observed in both control 
and test group in 3 months.27 This can be 
affected by the sample selected  in that study 
that already received cardiovascular treatment 
and being under pharmacologycal interventions 
at the time of the study, which may explain the 
improvement in FMD observed not only in test 
group but also in the control group as well. 
However, it also showed that blood markers were 
maintained stable in the test and not in the 

control group.27 This still can be a prove that 
periodontal therapy has an effect on  
cardiovascular conditions. 

Beside inflammation biomarker, risk level 
of atherosclerosis can be measured by CIMT 
level and detection of CCAA that defined 
relationship between periodontitis and 
atherosclerosis 32,53,54 The image of CCAA in 
periodontitis patients might be assumed  that MI 
found higher in subject with periodontitis. Strong 
association between periodontal health 
parameter such as recession level, PD, and CAL 
were also assessed with degree of CAO 
measured by angiography in cross sectional 
study by Ketabi et al (2016).37 This evidence 
supported another study that suggested 
periodontitis as a risk factor for atherosclerotic 
CVD. 

Several studies explained about oral 
hygiene care programme as one of ways to treat 
periodontitis and maintain oral health especially 
for those with systemic disease related to oral 
conditions.5,55,56 Cross sectional study by Nitya et 
al (2020) concluded that periodontal disease and 
poor OH were more severe among the subjects 
with CIMT > 1 mm. In order to impede the 
progression of increasing CIMT, preventive oral 
health programmes need to be given to help 
patients lower their risks. Dai et al (2020) also 
proved that AOHCP including toothbrushing, 
daily rinsing, OHI, and oral hygiene training in 
systematic way was more effective than the 
COHCP in reducing levels of plaque and gingival 
bleeding.30 So that this simple and low cost 
intervention should be advocated for 
atherosclerotic CVD rehabilitation. 
 

Conclusions 
 

This scoping review concluded that 
periodontitis and atherosclerosis have an 
association both in direct and indirect pathway 
with the most reported link is indirect pathway 
through systemic inflammation marked by 
several measurable indicators such as 
serological biomarker level, flow-mediated 
dilations level,  carotid artery intima media 
thickness, detection of calcified carotid artery 
atheromas in panoramic radiograph, and  degree 
of coronary artery obstruction. Further study of 
larger trials with huge samples and longer follow-
up period about the clearer and detail 
mechanisms happened in both conditions need 
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to be conducted to get more reliable result.   
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Table 2. Data Extraction. 
SRP: Scaling Root Planing, OHI: Oral Hygiene Instruction, PD: Pocket Depth, CAL: Clinical Attachment Loss, BOP: Bleeding On Probing, 
CAD: Coronary Artery Disease, NSPT: Nonsurgical Periodontal Treatment, CRP: C-Reactive Protein, IL-10: Interleukin 10, IL-8: Interleukin 
8, IL-6: Interleukin 6, TNF-α: Tumor Necrosis Factor-alpha, sVCAM-1: soluble-Vascular Cell Adhesion Molecule-1, EMP: Endothelial 
Microparticles, BP: Blood Pressure, PLT: Platelet, LDL: Low Density Lipoprotein, WBC: White Blood Cell, PI: Plaque Index, GI: Gingival 
Index, AOHCP: Advance Oral Hygiene Care Programme, COHCP: Conventional Oral Hygiene Care Programme, API: Approximal Plaque 
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Index, BNP: Brain Natriuretic Peptides, CCAAs: Calcified Carotid Artery Atheromas, CVD: Cardiovascular Disease, CIMT: Carotid Intima 
Media Thickness, OHI-s: Oral Hygiene Index-simplified, LoA: Loss of Attachment, WHO: World Health Organization, CABG: Coronary 
Artery Bypass Graft, Pg: Porphyromonas gingivalis, Cr: Camphylobacter rectus, Aa: Aggregatibacter actinomycetemcomytans, DNA: 
Deoxyribonucleic Acid, PCR: Polymerase Chain Reaction, IMT: Intima-Media Thickness, CAO: Coronary Artery Obstruction, R: Recession, 
DMF: Decay Missing Filling. 
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