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AF is becoming increasingly common and confers a major healthcare
burden! The exact pathophysiological causes of AF have attracted much
interest, but inflammation is thought to be an essential underlying
aetiological mechanism implicated in the development of AF.2* Raised
levels of biomarkers, such as C-reactive protein (CRP), interleukin (IL-1 and
IL-6) and tumour necrosis factor (TNF), can lead to valvular changes
resulting in atrial dilation and deposition of signalling molecules, such as
matrix metalloproteinases (MMPs), leading to fibrosis of the atria.” Identified
risk factors forincident AF include smoking and alcoholintake, hypertension,
obesity, diabetes and renal failure, along with acute conditions such as
severe sepsis.2*> One possible sepsis-related link with a risk factor that has
hitherto received little attention is that of poor oral heath.

It is now being recognised that poor dental health is implicated as a
causalfactorinarange of systemicillnesses, which includes cardiovascular
disease (CVD). The relationship between CVD and periodontitis — a
common chronic inflammatory disease of the gingivae (gums) that causes
the destruction of the supporting bone around teeth — has been
extensively researched. A recent report from the European Federation of
Periodontology and the American Academy of Periodontology in 2020
reviewed the literature relating to periodontitis and CVD.® It suggested
substantial associations and concluded that effective periodontal therapy
leads to improved endothelial function and reduction of chronic
inflammatory markers. Bacteraemia is thought to play a role in the
development of AF as it may trigger an inflammatory and autoimmune
response and CRP distributed following the invasion of bacteria potentially
plays a role in oxidative stress and the development of CVD.®

There is emerging evidence linking periodontitis with AF.° In a recent
study, 5,958 patients had a periodontal assessment of severity and were
monitored for AF’ Severe periodontitis was found to have higher
associations with AF (multivariable adjusted HR 1.31; 95% CI [1.06-1.62]).
This study has significant strengths as it assessed periodontal disease
using full-mouth clinical periodontal measurements with comprehensive
measurements and followed up participants longitudinally for over 17
years. Incident AF was assessed using comprehensive assessments, such
as 12-lead ECGs. A further retrospective cohort study in a large Taiwanese
database has reported a positive association between periodontitis and

AF, although this study has significant limitations as it did not assess for
potential confounders.®

A suggested biological mechanism involved is an interplay between
periodontal pathogens, vascular endothelial damage and atherogenesis
from systemic inflammation, as indicated by chronically elevated
inflammatory markers IL-6 and CRP found during the periodontal disease
process and new-onset AF2 The occurrence of atrial dilation and AF
pathophysiology involves fibrosis and deposition of connective tissue,
alongside platelet and coagulation activation, suggesting that
inflammatory pathways may lead to the development of AF and
thromboembolic events, such as stroke.?

The role in CVD of oral bacteria entering the circulation has also been
considered. There have been no studies exploring oral bacteraemia and
incidence of AF, although lack of tooth-brushing and dental treatment
have been associated with bacteraemia and some studies have shown
evidence of cardiovascular complications and AF.*° One of the studies
investigated almost 30,000 individuals from a Taiwanese database and
found that individuals who had at least one dental scaling procedure per
year for at least 3 years had a lower incidence of new-onset AF (HR 0.671;
95% C1[0.524-0.859]; p=0.002).° However, the potential status of certain
risk factors for AF, such as smoking, were not considered, and AF was
only diagnosed using electronic records and not through validated
methods like ECGs.

Another observational study comprising 161,286 individuals from a Korean
database found that improved oral hygiene and dental scaling also had a
reduced risk for incidence of new-onset AF° Although this study had more
additional information included and adjusted for analysis like smoking
status, exercise, and physical weight, there were still no validated methods
used for diagnosis of AF and periodontal disease, with confirmation
obtained only from electronic records. Authors of another study proposed
that bacteraemia, rather than inflammatory oral diseases, may also have a
role in the development of new-onset AF. The study comprising 247,696
participants free of any CVD found that individuals with higher incidence of
tooth decay also had an increased risk of AF-related diseases such as M,
heart failure, stroke and cardiovascular death.”

© RADCLIFFE CARDIOLOGY 2021
Access at: www.AERjournal.com

7


mailto:gregory.lip@liverpool.ac.uk
https://creativecommons.org/licenses/by-nc/4.0/legalcode
https://orcid.org/0000-0002-3051-2037
https://orcid.org/0000-0002-7566-1626
https://orcid.org/0000-0002-9267-1658
https://orcid.org/0000-0002-5891-6826

Atrial Fibrillation and Oral Health

Figure 1: Proposed Mechanisms Linking Poor Oral Health with AF
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Apical periodontitis — infection of the root canal system — could also play
a part in the development of AF. A retrospective observational study
found a link between apical periodontitis and AF, although the study had
significant limitations as it did not consider other potential confounders.”
Again, a suggested biological mechanism for the relationship was
localised inflammatory response to bacterial infections and cell mediators
related to CVD and AF such as IL-1.2 Interestingly, the study proposed that
apical periodontitis and CVD have common sequences. They are both of
connective tissue origin with an inflammatory disease process involving
vasodilation, aninflux of cellular metabolism, biomarkers and a breakdown
of cell structure.?

A recent systematic review has explored the possible link between acute
oral diseases and new-onset AF, but as the authors found only two related
case reports in the last 50 years, it is evident that further study in this area
is necessary.” The presence of different Gram-positive and Gram-negative
oral bacteria in the bloodstream during severe dental infection may
induce cytokines like IL-1, TNF and MMPs causing a dysfunctional
response which in some cases can lead to sepsis — a serious complication
resulting from damaging microorganisms in the blood or other tissues and
the body’s response to their presence, potentially leading to the failure of
various organs, and in some cases mortality.* Dental sepsis arising from
acute oral diseases may still lead to consequential effects, even after the
infection is cleared, as it is recognised that sepsis survivors are at a
greater risk of developing new-onset AF even after hospitalisation.” Acute
dental problems are common in England, as 0.7% of all emergency
attendances are dental related, but more research is needed in this area

as itis not clear how many of those are hospitalised and what percentage
have dental sepsis.*

In summary, there is a growing body of scientific evidence and research
suggesting a connection between oral diseases and AF. Figure Tillustrates
the potential biological mechanisms underlying the bacterial and
inflammatory oral disease processes highlighted in this article. The
relationship of the arrhythmia with oral health can provide a unique model
forunderstanding the impact of different diseases processes (inflammatory
and bacterial) associated with the development of AF. Many oral health
interventions have been retrospective, following a report that cites
barriers to creating prospective trials because of ethical and financial
considerations However, Zimmerman et al. recently investigated the
effects of a mouth care programme for reducing pneumonia in nursing
homes residents using a randomised trial, illustrating that prospective
studies with oral health interventions that assess systemic disease are
feasible.® Lengthy prospective longitudinal studies, such as the one by
Sen et al., with a duration of 17 years are not always required to assess the
relationship of oral health and AF.

Future research can include shorter prospective studies that are able to
investigate recurrence of AF following cardiac ablation or cardioversion.
The occurence of post-operative AF after cardiac surgery is also common
and incidence during hospital stay can be monitored following an oral
health intervention. Oral health should be part of the comprehensive
evaluation and characterisation of AF, with an integrated or holistic
approach to managing this common cardiac arrhythmia.”® ()

1. Burdett P, Lip GYH. Atrial fibrillation in the United Kingdom: PMID: 23962731.
predicting costs of an emerging epidemic recognising and 3.
forecasting the cost drivers of atrial fibrillation-related costs.

Eur Heart J Qual Care Clin Outcomes 2020. https://doi.
0rg/10.1093/ehjqcco/qcaa093; PMID: 33346822; epub ahead 4.
of press.

2. Kornej J, Apostolakis S, Bollmann A, Lip GY. The emerging
role of biomarkers in atrial fibrillation. Can J Cardiol
2013;29:1181-93. https://doi.org/10.1016/j.cjca.2013.04.016; 5.

Guo Y, Lip GY, Apostolakis S. Inflammation in atrial

fibrillation. J Am Coll Cardiol 2012;60:2263-70. https://doi.
0rg/10.1016/j.jacc.2012.04.063; PMID: 23194937. 6.
Walkey AJ, Hammill BG, Curtis LH, Benjamin EJ. Long-term
outcomes following development of new-onset atrial

fibrillation during sepsis. Chest 2014;146:1187-95.
https://doi.org/10.1378/chest.14-0003; PMID: 24723004. 7.
Lane DA, Skjgth F, Lip GYH, et al. Temporal trends in

incidence, prevalence, and mortality of atrial fibrillation in
primary care. J Am Heart Assoc 2017;6. https:/doi.org/10.1161/
JAHA116.005155; PMID: 28455344,

Sanz M, Marco Del Castillo A, Jepsen S, et al. Periodontitis
and cardiovascular diseases: consensus report. J Clin
Periodontol 2020;47:268—88. https://doi.org/10.1111/
jcpe13189; PMID: 32011025.

Sen S, Redd K, Trivedi T, et al. Periodontal disease, atrial
fibrillation and stroke. Am Heart J 2021;235:36-43.

ARRHYTHMIA & ELECTROPHYSIOLOGY REVIEW
Access at: www.AERjournal.com


https://doi.org/10.1093/ehjqcco/qcaa093
https://doi.org/10.1093/ehjqcco/qcaa093
https://doi.org/10.1016/j.cjca.2013.04.016
https://doi.org/10.1016/j.jacc.2012.04.063
https://doi.org/10.1016/j.jacc.2012.04.063
https://doi.org/10.1378/chest.14-0003
https://doi.org/10.1161/JAHA.116.005155
https://doi.org/10.1161/JAHA.116.005155
https://doi.org/10.1111/jcpe.13189
https://doi.org/10.1111/jcpe.13189

Atrial Fibrillation and Oral Health

https://doi.org/10.1016/}.ah}.2021.01.009; PMID: 33503409.
Chen DY, Lin CH, Chen YM, Chen HH. Risk of atrial
fibrillation or flutter associated with periodontitis: a
nationwide, population-based, cohort study. PloS One
2016;11:e0165601. https://doi.org/10.1371/journal.
pone.0165601; PMID: 27798703.

Chen SJ, Liu CJ, Chao TF, et al. Dental scaling and atrial
fibrillation: a nationwide cohort study. Int J Cardiol
2013;168:2300-03. https://doi.org/10.1016/j.
ijcard.2013.01192; PMID: 23453452.

. Chang Y, Woo HG, Park J, et al. Improved oral hygiene care
is associated with decreased risk of occurrence for atrial
fibrillation and heart failure: a nationwide population-based
cohort study. Eur J Prev Cardiol 2020;27:1835-45. https://doi.
org/10.1177/2047487319886018; PMID: 31786965.

Park SY, Kim SH, Kang SH, et al. Improved oral hygiene care
attenuates the cardiovascular risk of oral health disease: a
population-based study from Korea. Eur Heart J
2019;40:1138-45. https://doi.org/10.1093/eurheartj/ehy836;
PMID: 30561631.

. Messing M, Souza LC, Cavalla F, et al. Investigating potential

correlations between endodontic pathology and
cardiovascular diseases using epidemiological and genetic
approaches. J Endod 2019;45:104-10. https://doi.
0rg/10.1016/j.joen.2018.10.014; PMID: 30661725.

. Hassan A, Lip GYH, Harris RV. Atrial fibrillation and cardiac

arrhythmia associated with acute dental infection: a
systematic literature review and case report. Int J Clin Pract
2020:e13875. https://doi.org/10.11/ijcp.13875;

PMID: 33253465.

. Currie CC, Stone SJ, Connolly J, Durham J. Dental pain in

the medical emergency department: a cross-sectional study.
J Oral Rehabil 2017;44:105-11. https://doi.org/ 10111/
joor12462; PMID: 27896841.

. Tonetti MS, Van Dyke TE. Periodontitis and atherosclerotic

cardiovascular disease: consensus report of the joint EFP/
AAP workshop on periodontitis and systemic diseases. J
Periodontol 2013;84(4 Suppl):S24-9. https:/doi.org/10.1902/
jop.2013.1340019; PMID: 23631582.

. Zimmerman S, Sloane PD, Ward K, et al. Effectiveness of a

ARRHYTHMIA & ELECTROPHYSIOLOGY REVIEW
Access at: www.AERjournal.com

9

mouth care program provided by nursing home staff vs
standard care on reducing pneumonia incidence: a cluster
randomized trial. JAMA Netw Open 2020;3:e204321.
https://doi.org/10.1001/jamanetworkopen.2020.4321;
PMID: 32558913.

Potpara TS, Lip GYH, Blomstrom-Lundqvist C, et al. The
4S-AF scheme (stroke risk; symptoms; severity of burden;
substrate): a novel approach to in-depth characterization
(rather than classification) of atrial fibrillation. Thromb
Haemost 2021;121;270-8. https://doi.
0rg/10.1055/5-0040-1716408; PMID: 32838473.

. Yoon M, Yang PS, Jang E, et al. Improved population-based

clinical outcomes of patients with atrial fibrillation by
compliance with the simple ABC (atrial fibrillation better
care) pathway for integrated care management: a
nationwide cohort study. Thromb Haemost 2019;119:1695—
703. https://doi.org/10.1055/5-0039-1693516;

PMID: 31266082.


https://doi.org/10.1016/j.ahj.2021.01.009
https://doi.org/10.1371/journal.pone.0165601
https://doi.org/10.1371/journal.pone.0165601
https://doi.org/10.1016/j.ijcard.2013.01.192
https://doi.org/10.1016/j.ijcard.2013.01.192
https://doi.org/10.1177/2047487319886018
https://doi.org/10.1177/2047487319886018
https://doi.org/10.1093/eurheartj/ehy836
https://doi.org/10.1016/j.joen.2018.10.014
https://doi.org/10.1016/j.joen.2018.10.014
https://doi.org/10.1111/ijcp.13875
https://doi.org/10.1111/joor.12462
https://doi.org/10.1111/joor.12462
https://doi.org/10.1902/jop.2013.1340019
https://doi.org/10.1902/jop.2013.1340019
https://doi.org/10.1001/jamanetworkopen.2020.4321
https://doi.org/10.1055/s-0040-1716408
https://doi.org/10.1055/s-0040-1716408
https://doi.org/10.1055/s-0039-1693516

