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The Oral (periodontal) Systemic (cardiac) Link.

Agenda:

e Background, (periodontitis
incidence, clinical features)

e Oral — Systemic link

* Pathogenesis (Immunology —
Chronic Infection)

* Intervention

* Take home message
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Collaboration between
Periodontists and

Cardiologists
Dentistry and Medicine Work Together to
Improve Patient Care

American
Heart
Association.

An evidence-based program
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CVD and Periodontal Disease.

 Systematic review of 12 robust studies of PD and
CVD concluded:

— Current evidence supports the notion that risk for
atherosclerotic CVD, cerebrovascular disease and
peripheral arterial disease is higher in people with PD
than in those without PD independent of many
established CVD risk factors.

— Relationship usually stronger in younger adults than in
older adults

Dietrich et al. J Periodontol 2013
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Consensus Papers

« Clinical recommendations for treating 5
patients with periodontal disease or American Journal

of Cardiology

cardiovascular disease are included
in the consensus paper.

SOURNAL OF

w NEW ENGLAND
JOURNAL of ME
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Periodontitis general facts

Severe periodontitis is 1.1 billion cases Negative Associated with
the sixth most common of severe impactongeneral  significant medical and
disease globally periodontitis health dental care costs
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Periodontal Disease: An Overview |

¢ Chronic inflammatory disease, destroys

« |f left untreated mild cases of gingivitis

Healthy

the (alveolar) bone and gingival (gum)
tissues supporting teeth. oty ot

¢ The American Academy of postysoref

Periodontology (AAP) estimates that 3
out of 4 Americans are affected by

periodontal disease, ranging from mild
gingivitis to more severe periodontitis. 8

Perioddhtal

can lead to (chronic inflammatory)
periodontitis and then to tooth loss with
numerous systemic co-founding
involvements.
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In vivo
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Cardiovascular Disease: An Overview

* Cardiovascular disease generally
refers to conditions that involve
narrowed or blocked blood vessels

that can lead to a heart attack, chest ; Lot pumonary artery
pain (angina), or stroke. fa‘
* Inflammation is major risk factor for : e
cardiovascular disease- as much or veins kN Lot pulmonary
= 7“\".

more than cholesterol. e
¢ The American Heart Association {
reports that cardiovascular disease is
the leading killer of men and women
in the United States. —

¢ Cardiac arrest -??? FADAM.

Inferior vena cava Leftventricle
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Common Risk factors for Cardiovascular
Diseases and Periodontitis (WHO)

1. Smoking 2. Diabetes

3. Obesity 4. Glucose

5. Alcohol 5. Physical inactivity

7. Blood pressure 8. Systemic inflammation

* Smoking and Diabetes are Grade modifiers.
* They substantially influence the rate of progression of Periodontitis.
« Emerging risk factors include specific genetic factors and nutrition

Inflammation!
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Peer Reviewed Evidence (high impact journals).

+ 1,500 Systematic reviews T

+ 32 Qualitative synthesis

« Heterogenous quality

* Most reports include Type 2 diabetes
and CVD

 Unclear evidence of causality.

_‘ Periodontitis Tooth loss  Caries.

-

Diabetes - CVD, - Brain - Lung- (Dementia,Psoriasis, Lung) || =
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Periodontitis: (a chronic inflammatory disease) ‘

Periodontitis: "an infectious disease resulting in inflammation within the
supporting tissues of the teeth, with progressive gum/alveolar bone loss
and eventual exfoliation/loss of teeth.”

Stages of Periodontal Disease

Mild periodontitis: 1 to 2 mm of clinical attachment (bone) loss

Moderate periodontitis: 3 to 4 mm of clinical attachment loss

Severe periodontitis: 5 mm or more of clinical attachment loss
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Vital human

anaerobic chamber
promoting virulent
organisms

i

\ 4
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Severe periodontal
disease.
Etiology, no or
insufficient/inadequate
flossing, interdental

brushes or wooden Human
toothpicks. In vivo
Easily reversed with Anaerobic
personal oral hygiene Chamber

+ professional
periodontal treatment.
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Courtesy Dr Lin Kim.
Periodontist, California
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| Suppuration |
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complexity
of disease
management

severity of
Staging == disease at
presentation

information

rate of risk

n biological
(CEGITa — e fgafji:a + progression + assessment

of disease
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* Background (incidence PDD,
clinical features)

* (Periodontal) Oral — Systemic Link

* Pathogenesis (Immunology —
chronic infection)

* Intervention
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PUTATIVE BACTERIA. Pathogenic Dysbiotic Microbiome.

» Porphyromonas gingivalis (Pg)

* Prevotella intermedia (Pi)

» Actinobacillus actinomycetemcomitans (Aa)
 Eikenella corrodens

» Streptococcus intermedius

Red group of pathogens™ socransky

Antimicrobial therapy in Periodontics. Calif. Dent J., 21:51, 1993
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New Innovations - Inflammation

Chronic Periodontitis
Chronic Inflammation
CRP Blood Test +ve PDD

«
THE SECRET
KILLER

=
=
richmancs@gmail.com |
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The Link Between Gum Disease
Heart Disease, & Stroke

Association, but not
directly causative. Every
organ system in the body!
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1 Substantial research, S —
P D D/CVD m ay be re I ated : disus‘es.. diabetes and r!;afratnw':luases‘ C:mmsus report
2 Chronic iNfECtIONIHYPEI=1 o reioron [ i Eevopeas o o he Word

N fl a m m ato ry State Organization of Family Doctors (WONCA Europe)
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Left healthy, Middle Bone loss + pocket ‘
=
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* Background (incidence PDD,
clinical features)

* Oral — Systemic link

* Pathogenesis (Immunology
— Chronic Infection)

* Intervention
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What is Inflammation?

|
« Inflammation is the body’s first response to an injury. 25 |
« First phase, acute inflammation (good).
+ Chronic inflammation (bad) is harmful causing (irreversible) tissue - = e = e )
destruction (fibrosis/scar tissue). —_—

+ Can negatively affect all organs and tissues of the body. id careen K
Prolonged process - tissue destruction + acute inflammation proceed e =
concurrently.. I 5
Several pro-inflammatory biomarkers of inflammation include C- W
reactive protein, IL6; IL18 etc.. o e

Research suggests that managing the inflammatory burden of one disease
may help reduce the risk for the other.
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CVD and Periodontal Disease.

Potential mechanisms in CVD — PD relationship:

— Periodontal disease (esp. severe/extensive disease)
increases serum levels of inflammatory mediators and
markers that increase risk for acute thromboembolic events

i ; Fibrinogen ‘
'.’iﬂ — C-reactive Protein |,

IL-6

1 Risk of MI & Stroke
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CVD and Periodontal Disease.

* Potential mechanisms in CVD — PD relationship:

— Atherosclerosis: bacteria (and their products) commonly
associated with periodontitis are frequently found in distant
arterial atheromas (e.g., carotid artery, epicardial arteries,
internal mammary artery, etc.)

* 40-50% of atheromas from patients with periodontitis have
periodontal pathogens in the atheroma

— Intravascular bacterial products adversely affect vascular
endothelium and its normal function

* bacteremia/endotoxemia following toothbrushing, chewing, etc. is
much more common in people with gingival inflammation or
periodontitis than in periodontally healthy people
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43(23100706-4. doi: 10.1016/jamjmed.2023.11.001

Ll
Literature
Effect of periodontal treatment on reducing chronic

+ inflammation in systemically healthy patients with
periodontal disease: a multicenter study

Evidence.

Afiitions + expand
PMID: 37984772 DO 10.1016/j.amjmed.2023.11.001

Periodontal treatment decreased
both IL6 and Hs-CRP levels.
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wma Neutrophils' contribution to periodontitis and periodontitis-associated
cardiovascular diseases

B Bassani, M Cucchiara, ABulera, O Kayali A Chissa, MT Palan, F Olmeo, M Galazzi
Internationl Journal of Molecular Sciances, 2023 ~ mdpi.com

* This review underscores the crucial role of neutrophils in the pathogenesis of periodontitis
and the complex link between neutrophil dysfunction, local inflammation and systemic
comorbidities.

* The persistent inflammatory state in periodontitis can lead to aberrant neutrophil
activation and a sustained release of proinflammatory mediators, finally resulting in
tissue damage, bone resorption, and disease progression.

« Growing evidence (2023) now points to the correlation between periodontitis and
systemic comorbidities.

* The release of inflammatory mediators, immune complexes, and oxidative stress
by neutrophils, bridge the gap between local and systemic immunity, thus
highlighting neutrophils as key players in linking periodontal inflammation to
chronic conditions, including cardiovascular diseases, diabetes mellitus, and
rheumatoid arthritis
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ntibiotics Wby

The Preoperative Inflammatory Status Affects the
Clinical Outcome in Cardiac Surgery

D’Agostino D, et al. (2019)

* (470) Cardiac surgery patients

https://doi.org/10.3390/antibiotics8040176 3 inflammatory groups based on CRP and
Fibrinogen: Low (<CRP <0.39mg/dL and
FBG <366 mg/dL), medium, and high
>(CRP 0.39mg/FBG >366 mg/dL)

* Post operative mortality similar for all
groups.

* Post operative infections more prevalent
in the high inflammatory group.

¢ >48 months survival, worse for high
inflammatory group, including LVEF.
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Periodontitis and hypertension are linked through
systemic inflammation: A 5-year longitudinal study

Kt Torungruang !, Pin Vath

i Mahnonda 3, Lstears Trienprank ¢

Afiton:
PMID: 8196116 DOE 10.111jcpe. 13542

* 5-year monitor PDD + changes in
hypertension and systemic
inflammation.

Monitored inflammatory biomarkers,
WBC and CRP

* Poor PD health patients demonstrated
elevated systolic BP + increased
hypertension risk.

Higher WBC and CRP associated
systemic inflammation
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Review ) Dent. 2024 Apr 18104974, doi 10101

Effect of non-surgical periodontal therapy on
hemoglobin A1c in periodontitis patients without
diabetes mellitus: A systematic review and meta-
analysis

a0 2 Songin Wang 2, Yagng Pan % Chenti ¢

This systematic review and
meta-analysis evaluated the
effect of NSPT on HbAlc in
periodontitis patients
without DM.

A significant reduction in
the HbA1c is noted.

o o mman
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Journal of the American College of Cardiology
gtg;’;cti;‘e‘”‘l”rntein and Risk of IncidentHeartFailure in Patients
WithCardiovascular Disease
Bon
CRP levels are
substantially elevated in
patients with
periodontal disease
(periodontitis).
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Val"iatiuns of Serum CRP Levels in Periodontal Health and
3 Clini

3 groups:

periodontal treatment.

treatment.

Group A, 50 periodontally healthy subjects, CRP 0.04820mg/d|.
Group B1+B2: 25 each, periodontally diseased, CRP 1.678mg/dl.
Group B1 no periodontal treatment — CRP remained elevated.

Group B2 received treatment — CRP reduced to 0.9992 2 months post

(Range of CRP in health, 0.3-1.mg/dl)
BL: Periodontitis (chronic inflammatory disease enhances systemic
inflammatory markers (incl. CRP, reduced by appropriate periodontal

32
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Treatment of Periodontitis and Endothelial Function

DO 101056/NEJMos063156 | VL 356 NO.9

Systemic inflammation may impair vaseular fanetion, and epidemiologic data suggestal
possible link between periodontitis and cardiovascular disease.

selectin.

6 months, significant improvement in
endothelial function (assessed by
measurement of the diameter of the brachial
artery during flow).

Improvement was noted in periodontal
health status and plasma levels of soluble E-

33
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* Background (incidence PDD,
clinical features)

* Oral — Systemic link

* Pathogenesis (Immunology —
Chronic Infection)

* Intervention

Amputated or exfoliated body parts.
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INTERNATIONAL DENTAL JOURNAL 73 (2023) 8548

|Scientific Research Report

Periodontal-Systemic Disease: A Study on Medical
Practitioners’ Knowledge and Practice

[Sameena Parveen ', Ahmed Shaher Al Qahtani °, Esam Halboub°,
[Reem Ali Ahmed Hazzazi”, Imtinan Ahmed Hussain Madkhali®,

|Aalaa Tbrahim Hussain Mughals®, Safeyah Abdulrahman Ali Baeshen”,
|samani Mohammed Moaidi *, Mohammed Sultan Al-Ak’hali

Medical practitioners revealed low
levels of knowledge on the oral and
systemic disease interrelationship.
Conducting webinars on the oral-
systemic health interrelationship seems
to improve the overall knowledge and
understanding of medical practitioners.
ists.
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Healthy tooth with great bone, left side
Periodontitis afflicted tooth with bone loss and a very
deep pocket right side.

Both situations might be equally asymptomatic with no
patient awareness.

et
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Warning signs — Periodontal Disease.

. ‘Elevated
Al1C

Attach to medical history; review by
a clinical staff person. Refer for
intervention to a periodontist

(preferably).

Potential suggested protocol for medical management.

e if pos 6, IL17,1P-10, TNF-alpha, MMP-2MH-9, CRP, and any olhor marker avalable through a routne biood draw.

L\

f oral microbialsensitvitytesting

ley, McCauiey, 18]
Teeth with extensive
the infected
periodontium has boen achieved.
Xl The tne
. for microbes.
XV. Bolh short and
olin Richman ; WWW.In egra eduental>eminars; richmancs@gmail.com

\LANAP Protocol-suggested (8 steps) (Evidence based) \

‘ERSD - Debridement, Phase 1 ‘ ‘ PRT — Pocket Reduction Therapy/Regeneration ‘

Diagnose - Disinfect - SRP - RAP - Clot - Compress - Occl. - PMT
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* Background (incidence PDD,
clinical features)

* Oral — Systemic link

* Pathogenesis (Immunology —
Chronic Infection)

* Intervention

» Take home message
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Courtesy Dr Lin Kim.
Periodontist, California
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EUCCEELC AU L CR Y Stages of Periodontal Disease
the more anerobic the

environment fostering
more virulent anaerobes.

» Associated with a hyper-
immunological response,
pro-inflammatory
cytokines, resulting in
alveolar bone

9/20/2024

destruction.
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+ Healthy on the left, ‘ ooy |
severe disease, right. =
. Etlology, < flossing, ’ m : | ‘on
toothpicks or Sone Lol ¥

Interdental Plaque
Control.

» Easily reversed with
personal/professional | | , &
treatment. ——re
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Literature abundant.

Lrsseg & o

Cytoine level 1o abdorsios x cxscomesipg 4100 Pestoperatve cpokine el nd hei pre.
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Future directions,
but already
available in 2023.
Al for detection of
periodontal
disease.

Jouml ofDental Sciences 18 Q023) 12011309

A P ———— Jouroal- |
jﬁ ScienceDirect Sciences
Nl
\""'-‘ Joumal homepage: www.e-jds.com

Original Article
Automatic recognition of teeth and ;)_ ‘

periodontal bone loss measurement in
digital radiographs using deep-learning
artificial intelligence

Chin-Chang Chen >, Yi-Fan Wu ', Lwin Moe Aung ©,

Jerry C.-Y. Lin %, Sin Ting Ngo ¢, Jo-Ning Su ©, Yuan-Min Lin
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Dr y
it is constantly moving forward, that there is
always more to learn.”

care as well:

Charles Mayo thought highly of oral
“Dentistry is a distinctive
health service and can extend human
life ten years.”

): “The glory of medicine is that

( Absence of\

Clinical observation evidence is not
No evidence. the evidence of
MAYO 1919 absence

‘Poor oral health,

poor systemic health’ Cotsopem
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Agenda:

* Background, (periodontitis
incidence, clinical features)

The Oral (Periodontal)-Systemic Link |- oral - systemic link

* Pathogenesis (Immunology —
chronic infection)

* Intervention
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