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PAZIENTE AFFETTO DA MALATTIE CV:

= Recommendations for antibiotic prophylaxis in patients with cardiovascular @ ESC
1- Pericolosita di diverse manovre di diseases undergoing oro-dental procedures at increased risk for IE (1)

igiene orale professionale, nonché e Recormmendations Class Level

General prevention measures are recommended in individuals at high and |

terapie chirurgiche semplici o : : intermediate risk for IE.
Complesse in pazienti portatori di < Antibiotic prophylaxis is recommended in patients with previous IE. 1
ol I

[
Antibiotic prophylaxis is recommended in patients with surgically implanted ‘

pI'OtESi valvola re, by-pass aorto- . prosthetic valves and with any material used for surgical cardiac valve repair.
coro nari Ci e con va IVu Iopatie Antibiotic prophylaxis is recommended in patients with transcatheter implanted

aortic and pulmonary valvular prostheses.

Antibiotic prophylaxis is recommended in patients with untreated cyanotic CHD, and |
patients treated with surgery or transcatheter procedures with post-operative

) ! : ; palliative shunts, conduits, or other prostheses. After surgical repair, in the absence
2- Influenza dei diversi farmaci of residual defects or valve prostheses, antibiotic prophylaxis is recommended only

antiaggreganti, anticoagulanti e numerosi TSR SR R

altri sui tessuti gengivali e parodontali nelle

manovre odontoiatriche generiche o che o sedosnlpiscne o s )
prevedano profuso sanguinamento (STEP 2-

STEP3). Il tessuto connettivo attorno agli

elementi dentari ed agli impianti & infatti Recommendations for antibiotic prophylaxis in patients with cardiovascular @ESC
diseases undergoing oro-dental procedures at increased risk for IE (2)

1

riccamente vascolarizzato.

Recommendations Class Level
Antibiotic prophylaxis is recommended in patients with ventricular assist devices. ] C
Antibiotic prophylaxis should be considered in patients with transcatheter mitral and lla
tricuspid valve repair.

3 RiSCh iO elevatO dl inCidenti (o] Antibiotic prophylaxis may be considered in recipients of heart transplant.

ComplicaZioni per || paZiente ne",uso dl Antibiotic prophylaxis is not recommended in other patients at low risk for IE. B T

anestetici ed altri farmaci a base di

vasocostrittori nel caso di terapie su

cardiopatici o pazienti con insufficienze gentile concessione DR BARONI MAURIZIO
organiche.

2023 €5C Guidelines for the management of endocarditis

www.escardio.org/guidelines M e
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_ L5 DIAGNOSI in
PARODONTOLOGIA

INTRODUZIONE

LE MALATTIE PARODONTALI
ASSOCIATE A PLACCA

La malattie parodontali sono patologie che interessano le strutture di supporto dei
denti (Fig. 1).
Vengono comunemente distinte in gengivite e parodontite.

FIG.1 FIG. 2

La gengivite interessa la gengiva marginale ed & caratterizzata da arrossamento
del margine gengivale, edema, sanguinamento al sondaggio e, talvolta, ipertrofia
gengivale (Fig. 2). E completamente reversibile e pud precedere una parodontite.
Secondo la nuova classificazione delle malattie parodontali del 2017, un paziente
soffre di gengivite quando pit del 10% dei siti presenta sanguinamento al sondaggio.
Se lapercentuale disiti &tra il 10% ed il 30% si parlera di gengivite localizzata, altrimenti
sara una gengivite generalizzata.

“III
Ak

FIG.3

La parodontite & una patologia caratterizzata dalla distruzione dellapparato di
supporto dei denti. Clinicamente si manifesta con perdita di attacco e di osso,
formazione di tasche e talvolta formazione di recessioni (Figg. 3 - 6).

Il segno patognomonico di parodontite & rappresentato dalla perdita di attacco.

La distruzione dei tessuti di sostegno dei denti causata da una parodontite &
irreversibile.

- -

FIG.6

Le parodontite, secondo la Federazione Europea di Parodontologia (EFP), come
riportato nella classificazione del 2017, puo essere classificata a seconda del grado di
severita, di complessita, di distruzione e di rapidita di progressione. La classificazione
prevede 4 stadi (stage), da 1 a 4 e 3 gradi (grade), da 1 a 3. L'estensione della malattia
sard generalizzata se colpisce piu del 30% dei siti, oppure localizzata se meno o
incisivi-molari se solo questi elementi sono coinvolti.

| 5 DIAGNOSI
mesoooses I



FIG. 1 FIG. 2

La gengivite interessa la gengiva marginale ed & caratterizzata da arrossamento
del margine gengivale, edema, sanguinamento al sondagglo e, talvolta, ipertrofia
gengivale (Fig. 2). E completamente reversibile e pud precedere una parodontite.
Secondo la nuova classificazione delle malattie parodontali del 2017, un paziente
soffre di gengivite quando piu del 10% dei siti presenta sanguinamento al sondaggio.
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sara una gengivite generalizzata.
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7R perplexity

Farmaci Coinvolti

| farmaci cardiovascolari pil associati all'ipertrofia gengivale (o sovracrescita gengivale indotta
da farmaci, DIGO) sone i calcio-antagonisti come nifedipina, amlodipina e diltiazem, usati per
ipertensione e angina. La nifedipina & il pil frequente, con prevalenza fino al 38 % in alcuni
pazienti, mentre amlodipina e diltiazem sono meno comuni (1-6%). Fattori di rischio includono
sesso maschile, eta giovane, infliammazione preesistente e placca batterica. [ [21 31 [41 5] [6]

Meccanismo Patogenetico

Questi farmaci bloccano i canali del calcio voltaggio-dipendenti nelle cellule gengivali, riducendo
l'ingresso intracellulare di Ca2+ e inibendo la produzione di collagenasi (enzimi che degradano il
collagene). Ne risulta un accumulo di collagene extracellulare, aumento di glicosaminoglicani e
proliferazione di fibroblasti gengivali, con infiltrati infiammatori (linfociti e plasmacellule).
L'inflammazione da placca batterica aggrava il processo, favorendo la risposta citochinica pro-
fibrotica; una teoria unificante coinvolge anche la ridotta captazione di acido folico nei
fibroblasti. (21 71 [6]1 11

Gestione Clinica

La risoluzione avviene spesso sospendendo o sostituendo il farmaco (es. con olmesartan),
combinata con igiene orale professionale e chirurgia gengivale se necessario. Un approccio
multidisciplinare tra cardiologo e odontoiatra & essenziale per bilanciare rischi cardiovascolari e
orali, 131181 (1

e

. https: /iwww.farmacovigilanzasardegna.it/2025/11/28 fipertrofia-gengivale-indotta-da-antagonisti-del-¢
alcio-un-caso-clinico-e-una-revisione-della-letteratura/

. https://pmc.ncbi.nim.nih.gov/articles/PMC8069521/

. https://www.dottnet.it/articolo/27232/dalla-pillola-agli-antipertensivi-alcuni-farmaci-causano-gengiviti

. https://pme.ncbi.nlm.nih.gov/articles/PMC8099224/

. https://www.msdmanuals.com/fit/professionale/disturbi-dei-denti/patologie-parodontalifiperplasia-gengi

vale
. https://pme.ncbi.nim.nih.gov/articles/PMC4520117/

. https://pme.ncbi.nim.nih.gov/articles/PMC5241888/

. https://www.gengive.org/2020/10/03/sovracrescita-gengivale-indotta-da-farmaci/

. https:/iwww.ildentistamoderno.com/lipertrofia-gengivale-indotta-da-farmaci-revisione-della-letteratur
al
. https:/jonlinelibrary. wiley.com/doi/10.1111/j.1600-051X.1996.tb 02072.x

GENGIVITE IN PAZIENTE
IN TERAPIA PER MALATTIE CV:

Influenza dei diversi farmaci antiaggreganti,
anticoagulanti e numerosi altri, che vengono
utilizzati in terapia per le numerose patologie
CV, causano enormi conseguenze a carico dei
tessuti gengivali e parodontali.
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GENGIVITE IN PAZIENTE
IN TERAPIA PER MALATTIE CV:

anticoagulanti e numerosi altri, che vengono
utilizzati in terapia per le numerose patologie
CV, causano enormi conseguenze a carico dei
tessuti gengivali e parodontali.




GENGIVITE IN PAZIENTE
IN TERAPIA PER MALATTIE CV:

(affetti da GENGIVITE o PARODONTITE), sia attorno
agli impianti dentari (MUCOSITE o PERI-
IMPLANTITE).

Pertanto, nelle manovre odontoiatriche generiche o
parodontali chirurgiche e non (STEP 2- STEP3) c’é
un grosso pericolo di forte sanguinamento-
emorragia, oltre che una notevole ed intensa
diffusione per via ematica “diretta ed indiretta” sia di
fattori infiammatori che di Microbioma orale e
parodontale.
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GENGIVITE IN PAZIENTE AFFETTO DA MALATTIE CV:

Pertanto, nelle manovre odontoiatriche generiche o che prevedano un
“profuso sanguinamento” (STEP 2- STEP3) é necessario conoscerne gli
effetti e le interazioni.

Il tessuto connettivale ed epiteliale, che sono particolarmente densi di
connettivo e riccamente vascolarizzati sia attorno agli elementi dentari
affetti da GENGIVITE o PARODONTITE, sia attorno agli impianti dentari se
affetti da MUCOSITE o PERI-IMPLANTITE, hanno notevole pericolo di forte
sanguinamento-emorragia, oltre che un ruolo importante nella diffusione
per via ematica “diretta ed indiretta” di fattori infiammatori e Microbioma
orale parodontale e non.
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Abstract

Drug-induced gingival overgrowth (DIGO) is a pathological growth of gingival
tissue, primarily associated with calcium channel blockers and immunosuppre-
ssants. Consequently, it is mainly seen in cardiovascular and transplanted
palmn:s Nifedipine remains the main calcium channel blocker related to the
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Manuscript source: Invited
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Specialty type: Dentistry, oral

of this unpl side-effect. As for immunosuppress-ants,
cyclosporin is the leading causative agent, whereas other drugs from this drug-
group, mcludmg Iacmhmus, have better safety profiles. Accumulated collagen
with i il is the histol 1 hallmark of this condition. Several
factors are mvolved in the pathogenesis and can increase the risk, such as male
gender, younger age, pre-existing peris and cor itant use
of other DIGO-inducing medieations, Patients with DIGO may experience severe
discomfort, trouble with speech and mastication, pain, and teeth loss, aside from
cosmetic implications, Furthermore, these patients also have an increased risk for
cardiovascular diseases. The interdisciplinary approach and cooperation with
dental care experts are necessary for patient management. Treatment includes
discontinuing the drug and switching to one with a better profile, improving oral
hygiene, and surgical removal of enlarged tissue. Recognizing the potential of
commonly used medications to cause DIGO and its effect on patients' health is
necessary for early d and adeq; of this complication.

Key Words: Drug-induced gingival overgrowth; Calcium channel blocker; Nifedipine;

68 April 26,2021 | Volume13 | Issued |

Bajkovec L et al. DIGO in cardiovascular patients

Figure 1 A complete response of a severe drug-induced gingival overgrowth case following seven weeks after amlodipine removal and
six consecutive tooth scaling and cleaning treatments. A: Amlodipine induced gingival overgrowth successfully treated by vigorous weekly plague control;
5 the drug y angi 9 i (courtesy of Prof. Viaho Brailo).

Figure 2 An improvement in a heart transplant patient, whose medication included both cyclosporin and amlodipine, four weeks
following teeth cleaning g 1o tacrolimus and altemnati ive drug. A and B: Gingh inaheart
transpiant patient receiving both cyclosporin and amlodipine; C and D: An improvement is observed following conservative periodontal ireatment and four weeks of
‘switching to tacrolimus and angiclensin-converting enzyme inhibilor.

managed and resolved with discontinuation of the inducing drugs'’.

S WIC | hps, wignet.com 7 April 26,2021 | Volume13 | Issued |
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La parodontite & una patologia caratterizzata dalla distruzione dell'apparato di

supporto dei denti. Clinicamente si manifesta con perdita di attacco e di osso, PARODONTITE :
formazione di tasche e talvolta formazione di recessioni (Figg. 3 - 6).

Il segno patognomonico di parodontite & rappresentato dalla perdita di attacco.

La distruzione dei tessuti di sostegno dei denti causata da una parodontite &

irreversibile.

FIG.5 FIG. 6

Le parodontite, secondo la Federazione Europea di Parodontologia (EFP), come
riportato nella classificazione del 2017, puo essere classificata a seconda del grado di
severita, di complessita, di distruzione e di rapidita di progressione. La classificazione
prevede 4 stadi (stage), da 1 a4 e 3 gradi(grade), da 1 a 3. L'estensione della malattia
sara generalizzata se colpisce piu del 30% dei siti, oppure localizzata se meno o
incisivi-molari se solo questi elementi sono coinvolti.




PARODONTITE :

FISIOPATOLOGIA:

La parodontite € una malattia infiammatoria multifattoriale cronica
associata a una disbiosi del biofilm che costituisce la placca dentale.

ASPETTI CLINICI:

Clinicamente le sue caratteristiche principali includono la perdita del tessuto di
supporto parodontale, che si manifesta attraverso la perdita di attacco clinico
(CAL), la presenza di tasche parodontali e di sanguinamento gengivale
(Papapanou, et al. 2018), con il “successivo” riassorbimento di osso alveolare
(verificata radiograficamente).

Se non trattata, pud portare alla perdita dei denti, sebbene sia
prevenibile e curabile nella maggior parte dei casi.

IMPORTANZA:

La parodontite € un grave problema di salute pubblica a causa della sua elevata
prevalenza e, poiché pud portare alla perdita e alla disabilita dei denti, influisce
negativamente sulla funzione masticatoria e sullestetica, & fonte di
disuguaglianza sociale e compromette significativamente la qualita della vita. La
parodontite & responsabiledi una parte sostanziale dell’edentulismo e della
disfunzione masticatoria, ha un impatto negativo sulla salute generale e comporta
costi significativi per cure odontoiatriche (Tonetti, et al. 2017).
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Periodontal Disease: The Good,
The Bad, and The Unknown

Lea M. Sedghi ™2, Margot Bacino ™ and Yvonne Lerraine Kapila'#*

Schoo! of Dontisty, Unversiy of Callerni, Sa San frarcisco, CA, Untod States, # Dopariment of Cral et
Cranitacisl Scences, School of Dentisty, Usversiy of Calfomis, San Francico, San Franciscs, CA, Unted States,
2 Dopartmant of Pavcdontaiogy, Schodl of Dantstry, Linkersty of Caltornia, San Franasco, San Francaco, A, Uinted Stafes

Periodental disease is c! iy by of the soft and
hard tissues of the perodontal complex, mediated by an interplay between dysbiotic
microbial communities and aberrant immune responses within gingival and periodontal
tissues. Putative periodontal pathogens are enriched as the resident oral microbiota
becomes dysbiotic and inflammatery responses evoke tissue destruction, thus inducing
an unremitting positive feedback loop of proteclysis, inflammation, and enrichment for
perlodontal pathogens. Keystone microbial pathogens and sustained gingival
inflammation are critical to periodontal disease progression. However, recent studies
have revealed the importance of previously unidentified microbes involved in disease
progression, including various viruses, phages and bacterial species. Moreover, newly
identified immunological and genetic mechanisms, as well as environmental host factors,
including diet and festyle, have been discerned in recent years as further contributory
factors in periodontitis. These factors have collectively expanded the established narrative
of periodontal disease progression., In line with this, new ideologies related to maintaining
periodontal health and treating existing disease have been explored, such as the
application of oral probiotics, to limit and attenuate disease progression. The role of
systemic host pathologies, such as autoimmune disorders and diabetes, in periodontal
disease pathogenesis has been wel noted. Recent studies have additional

reciprocated importance of periodental disease in potentiating syster

distal sites, such as in Alzheimer's disease, inflammatory bowel diseas

further highlighting the importance of the oral cavity in systemic hi

long-standing knowledge of periodontal disease progression while

research concepts that have broadened our understanding of pi

disease. Further, we delve into innovative hypotheses that ma

significant gaps in the foundational knowledge of periodontal disease’

host response,

ite in fatti

Lap
molto efficaci nella

L= l' e o
maggior parte dei casi.
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TABELLA 7. Criteri per la definizione degli stadi di parodontite. (da Tonetti, et al. 2018).

STADIO DI PARODONTITE

CAL interdentale
nel sito di massima
perdita di attacco

LINEE GUIDA PER IL TRATTAMENTO DELLA PARODONTITE DI STADIO I-1li I 99

STADIO |

Dala2mm

STADIO Il

Da3a4mm

STADIO IlI

25 mm

STADIO IV

25 mm

Perdita ossea

Terzo coronale

Terzo coronale

Estesa al terzo

Estesa al terzo medio

Gravita radiografica (<15%) (dal5% a33%) medio o apicale | o apicale della radice
ravy della radice
Perdita di denti Nessuna perdita di denti dovuta Perdita di denti | Perdita di denti dovuta
alla parodontite dovuta alla alla parodontite

parodontite <4
denti

di 5 denti

Complessita | Locale

Oltre alla Qltre alla complessita
complessita dello | dello Stadio IT1:
Stadio II:
Massima Massima profonditd | profondita di Necessita
profondita di di sondaggio <5 mm | sondaggio di riabilitazione
sondaggio <4 mm 26 mm complessa dovuta a:
Perdita ossea Perdita ossea Perdita ossea Disfunzione
prevalentemente | prevalentemente verticale masticatoria
orizzontale orizzontale >3 mm Trauma occlusale
secondario (mobilita
Interessamento denta'le dl gg‘ado 22)
delle forcazioni Gravi difetti delle selle
di Classe 1T o ITI Collasso de! morso,
spostamenti,
sventagliamento.
Moderati difetti | Meno di 20 denti
delle selle

rimasti (10 paia
di denti contrapposti)

Estensione e | Aggiungere allo stadio
distribuzione | come descrizione

Per ogni fase, descrivere Iestensione come localizzata (> 30% dei denti coinvolti),
generalizzata o rapporto incisivo/molare

DIAGNOSI



Estensione e | Aggiungere allo stadio | Per ogni fase, descrivere I'estensione come localizzata (> 30% dei denti coinvolti),
distribuzione | come descrizione generalizzata o rapporto incisivo/molare

Lo stadio iniziale dovrebbe essere determinato usando il CAL; se non disponibile, utilizzare 'RBL. Le infor-
mazioni sulla perdita dei denti che possono essere attribuite principalmente alla parodontite — se disponibili —
possono modificare la definizione di stadio. Questo & il caso anche in assenza di fattori di complessita. I fattori
di complessita possono spostare lo stadio a un livello superiore, per esempio la classe di interessamento delle
forcazioni II o III sposterebbe la classificazione a uno Stadio III o IV indipendentemente dal CAL. La distinzio-
ne tra Stadio III e Stadio IV si basa principalmente su fattori di complessita. Per esempio, un livello elevato di
mobilita dei denti e/o collasso posteriore del morso indicherebbe una diagnosi di Stadio IV. Per ogni dato caso
possono essere presenti solo alcuni, non tutti, i fattori di complessita, tuttavia, in generale, ¢ sufficiente un solo
fattore di complessita per spostare la diagnosi a uno stadio superiore. Va sottolineato che queste definizioni di
casi sono linee guida che dovrebbero essere applicate usando un sano giudizio clinico per arrivare alla diagnosi
clinica piti appropriata.

Per i pazienti post-trattamento CAL e RBL sono ancora i principali fattori determinanti di stadio. Se il tratta-
mento elimina un fattore di complessita in grado di spostare lo stadio, lo stadio non dovrebbe essere retrocesso
a uno stadio inferiore poiché il fattore di complessita dello stadio originale dovrebbe essere sempre tenuto pre-
sente nella gestione della fase di mantenimento.

CAL - perdita di attacco clinico; RBL — perdita ossea radiografica.
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TABELLA 8. Ciriteri per la definizione dei gradi di parodontite. (da Tonetti, et al. 2018)

Gradi di Parodontite — Si veda testo e Appendice A (nell'online Journal of Clinical Periodontology) per spiega-

zione

GRADO DI PARODONTITE

GRADO A:

BASSO TASSO DI
PROGRESSIONE

GRADO B:
MODERATO TASSO

DI PROGRESSIONE

GRADO C:
RAPIDO TASSO
DI PROGRESSIONE

Diretta evidenza | Dati Evidenza <2 mm in 5 anni 22 mm in 5 anni
di progressione longitudinali di nessuna perdita
(perdita in 5 anni
radiografica
di CAL)
% perdita <0.25 02510 1.0 >1.0
ossealeta
Fenotipo del Grandi depositi Distruzione ossea La distruzione supera
Criteri Primari caso di biofilm commisurata ai le attese formulate
fifen Lomat accompagnati depositi di biofilm in base ai depositi
. da bassi livelli di di biofilm; specifici
Indiretta distruzione ossea schemi clinici indicativi
evidenza di di periodi
progressione di rapida progressione
e/o malattia a esordio
precoce (per es.
rapporto incisivo/
molare; mancanza
di risposta attesa
alle terapie standard
di controllo batterico)
Fumatore Non — fumatore Fumatore <10 Fumatore 210
Fatiosi sigarette/giorno sigarette/giorno
by
i rasins, | Rereed Ao | e Normoglicemia/no | HbALc<7.0%in | HbAlc>7.0% in
diagnosi di diabete | pazienti diabetici pazienti diabetici
Rischio di impatto | Carico Alta sensibilita | <1 mg/L Dala3 mg/L >3 mg/L
sistemico infiammatorio CRP (hsCRP)
della parodontite®
Biomarkers Indicatori di Saliva, fluido ? ? ?
CAL/perdita crevicolare
ossea gengivale, siero




I | | I |

Il grado dovrebbe essere usato come indicatore del tasso di progressione della parodontite. I criteri principali
sono I’evidenza diretta o indiretta della progressione. Se disponibili, vengono utilizzate prove dirette; in loro
assenza viene effettuata una stima indiretta utilizzando la perdita ossea in funzione dell’eta a carico dente piu
colpito o della presentazione del caso (perdita radiografica di osso espressa come percentuale della lunghezza
della radice divisa per I'eta del soggetto, RBL/eta). Il clinico dovrebbe inizialmente presumere un Grado B di
malattia e poi cercare prove specifiche per passare al Grado A o al Grado C, secondo il caso. Una volta stabilita la
graduazione in base all’evidenza della progressione, questa pud essere modificata in base alla presenza di fattori
di rischio.
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TABELLA. 7. Criteri per la definizione degli stadi di parodontite. (da Tonetti, et al. 2018).

STADIO DI PAR NTITE TADIO | STADIO Il STADIO IV

CAL interdentale Dala2mm Da3ad4mm 25 mm
nel sito di massima
perdita di attacco

Perdita ossea Terzo coronale Terzo coronale Estesa al terzo Estesa al terzo medio
radiografica (<15%) (dal5% a33%) medio o apicale | o apicale della radice 2 I
gl Genetica e ambiente

Perdita di denti Nessuna perdita di denti dovuta Perdita didenti | Perdita di denti dovuta *  Fumo

alla parodontite dovuta alla alla parodontite
parodontite <4 | di2> denti «  Farmaci

denti .

Oltre alla Oltre alla complessita

complessita dello | dello Stadio I1I:

Stadio I1: Strm

Suscettibilita

Massima Massima profondita | profondita di Necessiti
profondita di di sondaggio <5 mm | sondaggio di riabilitazione
sondaggio <4 mm 26mm complessa dovuta a;

Perdita ossea Perdita ossea Perdita ossea Disfunzione
Complessita | Locale prevalentemente | prevalentemente verticale masticatoria
orizzontale orizzontale 23 mm Trauma occlusale
T | secondario (mobilita
Interessamento | dentale di grado 22)
delle foreazioni | Gravi difetti delle selle
diClasse oy | Collasso del morso,

sventagliamento,
Moderati difetti | Meno di 20 denti
delle selle rimasti (10 paia

di denti contrapposti}

Estensionee | Aggiungere allo stadio | Per ogni fase, descrivere I'estensione come localizzata (> 30% dei denti coinvolti),
distribuzi come descrizi izzata o rapporto incisi !




PARODONTITE :

DEFINIZIONE

La parodontite e caratterizzata da una progressiva distruzione dell’apparato
di sostegno del dente. Le sue caratteristiche principali includono la perdita
del tessuto di supporto parodontale che si manifesta attraverso la perdita di
attacco clinico (CAL) e la perdita di osso alveolare (verificata
radiograficamente), la presenza di tasche parodontali e di sanguinamento
gengivale (Papapanou, et al. 2018).

Se non trattata, pud portare alla perdita dei denti, sebbene sia prevenibile e
curabile nella maggior parte dei casi.

IMPORTANZA

La parodontite & un grave problema di salute pubblica a causa della sua
elevata prevalenza e, poiché pud portare alla perdita e alla disabilita dei
denti, influisce negativamente sulla funzione masticatoria e sull’estetica, e
fonte di disuguaglianza sociale e compromette significativamente la qualita
della vita. La parodontite €& responsabiledi una parte sostanziale
dell'edentulismo e della disfunzione masticatoria, ha un impatto negativo
sulla salute generale e comporta costi significativi per cure odontoiatriche
(Tonetti, et al. 2017).

FISIOPATOLOGIA

La parodontite & una malattia infiammatoria multifattoriale cronica associata
a una disbiosi del biofilm che costituisce la placca dentale.
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La parodontite & caratterizzata da una progressiva distruzione dell’apparato di
sostegno del dente. Le sue caratteristiche principali includono la perdita del
tessuto di supporto parodontale che si manifesta attraverso la perdita di
attacco clinico (CAL) e la perdita di osso alveolare (verificata
radiograficamente), la presenza di tasche parodontali e di sanguinamento
gengivale (Papapanou, et al. 2018).

Se non trattata, pud portare alla perdita dei denti, sebbene sia prevenibile e
curabile nella maggior parte dei casi.

IMPORTANZA

La parodontite & un grave problema di salute pubblica a causa della sua
elevata prevalenza e, poiché puo portare alla perdita e alla disabilita dei denti,
influisce negativamente sulla funzione masticatoria e sull’estetica, e fonte di
disuguaglianza sociale e compromette significativamente la qualita della vita.
La parodontite € responsabiledi una parte sostanziale dell’edentulismo e della
disfunzione masticatoria, ha un impatto negativo sulla salute generale e
comporta costi significativi per cure odontoiatriche (Tonetti, et al. 2017).
FISIOPATOLOGIA

La parodontite € una malattia inflammatoria multifattoriale cronica associata a
una disbiosi del biofilm che costituisce la placca dentale.
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DEFINIZIONE

La parodontite & caratterizzata da una progressiva distruzione dell’apparato di
sostegno del dente. Le sue caratteristiche principali includono la perdita del
tessuto di supporto parodontale che si manifesta attraverso la perdita di
attacco clinico (CAL) e la perdita di osso alveolare (verificata
radiograficamente), la presenza di tasche parodontali e di sanguinamento
gengivale (Papapanou, et al. 2018).

Se non trattata, pud portare alla perdita dei denti, sebbene sia prevenibile e
curabile nella maggior parte dei casi.

IMPORTANZA

La parodontite & un grave problema di salute pubblica a causa della sua
elevata prevalenza e, poiché puo portare alla perdita e alla disabilita dei denti,
influisce negativamente sulla funzione masticatoria e sull’estetica, e fonte di
disuguaglianza sociale e compromette significativamente la qualita della vita.
La parodontite € responsabiledi una parte sostanziale dell’edentulismo e della
disfunzione masticatoria, ha un impatto negativo sulla salute generale e
comporta costi significativi per cure odontoiatriche (Tonetti, et al. 2017).
FISIOPATOLOGIA

La parodontite € una malattia inflammatoria multifattoriale cronica associata a
una disbiosi del biofilm che costituisce la placca dentale.
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LA TERAPIA
PARODONTALE
=IEF BY STEP

La recente pubblicazione delle linee guida sul trattamento
delle Parodontiti Stadio I-1ll e Stadio IV da parte della
Federazione Europea di Parodontologia (EFP) &7 ha
delineato con estrema chiarezza il percorso terapeutico
da seguire per trattare efficacemente i pazienti affetti
da parodontite, attraverso una sequenza precisa di Step
procedurali di ingravescente complessita, in funzione
dello stadio della malattia. Tali step sono per praticita
schematizzati come segue:




STEP
4

PERIODONTAL THERAPY......

PROCEDURE

TPS

supportive periodontal
therapy

OBJ

MAINTENANCE of Periodontal
STABILITY without:
PPD>4mm. &

IP and BoP < 10-15%

M/M

Each patient has an INDIVIDUALIZED PROFILE-RISK for presenting PD
again, so the FREQUENCY & Procedures has to fit the biological,
social, psychological and systemic profile of the SINGLE PT.

HYGENIST

PERIODONTIST

nnnnn



Use of adjunctive host-modulating agents
(local or systemic) to subgingival instrumentation

Chlorhexidine mouth rinses for Locally administered Specific locally administered

a limited period of time may be sustained-release chlorhexidine sustained-release antibiotics
considered as adjuncts to may be considered as an adjunct may be considered as an adjunct

subgingival instrumentation. to subgingival instrumentation. to subgingival instrumentation.
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High-risk periodontal pathogens contribute
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ABSTRACT

Periodontal disease (PD) is generated by microorganisms.
These microbes can enter the general circulation causing
a bacteraemia. The result can be adverse systemic
effects, which could promate conditions such as
«cardiovascular disease. Level A evidence supports that
PD is independently associated with arterial disease. PD
is a common chronic condition affecting the majority of
Americans 30 years of age and older. Atherosderosis
remains the largest cause of death and disability. Studies
indicate that the adverse cardiovascular effects from PD
are due to a few putative or high-risk bacteria:

ter actinommyr
gingivalis, Tannerella forsythia, Treponema denticola or
Fusobacterium nucleatum. There are lhree accepted
essential elements in the p of

The most common were Pg and Aa. Sixty-four per
cent of those atheromas had two or more patho-
gens. Only one of the atheroma from a parient
without PD demonstrated any oral pathogens.” In
2011, 42 carotid endarterectomy specimens were
analysed for oral pathogen DNA. Every atheroma
had at least one pathogen, and many had multiple
pathogens. Again, the most common bacteria were
Pg and Aa.* Oral pathogens create bacteraemia, and
those bacteria, especially the high-risk microbes, are
frequently associated with atherosclerotic lesions.
The American Heart Association (AHA) stated
after an extensive review of the literature thar l’D
was associated with
vns(uhr disease (ASVD). This relationship was

lipoprotein serum cuncentlauun, endothelial permeability
and binding of lipoproteins in the arterial intima. There
is scientific evidence that PD caused by the high-risk
pathogens <an influence the pathogenesis triad in an
adverse manner. With this i it is reasonable

d with level A evidence. They discussed
in their statement several plausible mechanisms by
which PD could be associated with arterial disease.
One explanation involves systemic inflammation,
which can occur with periodontitis. This has been
d by increased levels of biomarkers such

to state PD, due to high-risk pathogens, is a contributory
cause of atherosclerosis. Distinguishing this type of PO
as causal provides a significant opportunity to reduce
arterial disease.

BACKGROUND

Bacteraemia with germs from the oral cavity was
well documented in a publication in 1954. The
landmark study indicated systemic spread of oral
microbes occurs frequently. The per cent incidence
found was 40% with periodontal cleaning, 35%
with dental extractions, 240 with brushing and up
10 17% with mastication," The spread of these oral
bacteria throughout the body happens quickly, This
results in acute and chronic inflammation, which
can be pathological. High-risk periodontal patho-
gens include Aggregatibacter actinomycetemcomi-
tans (Aa), Porphyromonas gingivalis (Pg), Tannerella
forsythia (Tf), Treponema denticola (Td) and
Fusobacterium nucleatum (Fn). They are prevalent
in periodontitis. These germs enter the systemic cir-
culation directly, and they also produce endotoxins
such as lipopolysaccharides (LPS). These endatox-
ins generate inflammatory cytokines, upregulate
endothelial adhesion molecules and induce a pro-
thrombotic environment. These actions can favour
the formation of arterial disease and can enhance
the risk of an atherothrombotic event.? Using DNA
to identify putative oral bacteria, several studies
have documented their presence within atheroma.
In 2009, 44 patients underwent coronary endarter-
ectomies. Thirty-nine of the subjects had periodon-
tal disease (PD). Thirty-six of the specimens from
patients with PD were positive for oral pathogens.

as high-sensitivity C-reactive protein, tumour
necrosis factor-a (TNF-a) and interleukin 6. PD
has been associated with the sumulation of the
innate immune system via tolllike receptors
(TLRs). TLRs can trigger the activation of nuclear
factor xf (NF-xB), which can create increased
levels of adhesion molecules stimulating endothelial
dysfunction as well as increased inflammarory cyto-
kines. The possibility of LPSs and heat-shack pro-
teins coming from the PD pathogens causing an
autoimmune-type reaction from T and B cells was
mentioned. Another porential mechanism discussed
was direct arterial damage from the bacteria in the
blood stream. They acknowledged that there are
studies showing PD therapy has improved biomar-
kers of systemic inflammation and even surrogate
indicators of subclinical arterial disease. However,
due to the fact that there is no definite evidence
to support the claim that treating PD decreases
cardiovascular (CV) events, the AHA went on to
comment that PD could not be considered causal
of ASVD," From a clinical perspective, there is a
significant difference between being associated with
versus being causal of a disease. Optimal manage-
ment of an associated condition may not impact
the end disease, whereas such management of a
causal condition would have a favourable effect on
the end disease. Since the AHA generated their
statement about the relationship of PD to ASVD,
new evidence has emerged which argues PD caused
by the high-risk pathogens, Aa, Pg, Tf, Td or Fn,
can enhance elements of the atherosclerosis patho-
genesis triad. Due to this scientific knowledge, PD
caused by these putative bacteria can be considered
causal of ASVD. This is a significant clinical
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distinction, which means PD due to these organisms should be
optimally treated to mitigate the risk of ASVD.

Recent publications indicate that the formation of atheroscler-
osis is dependent upon three csscnnals serum hpapramn con-
eentration, an: binding in
the intima.” If a medical condition can influence all of these crit-
ical elements in a manner favouring the pathogenesis of athero-
sclerosis, it can be concluded to be a contributory cause of
ASVD. A contributory cause does not require that all those who
possess the contributory cause experience the disease, nor does
it require that all those who are free of the ib cause

periodontal infections with highrisk pathogens can lead to
increased permeability of the endothelium via the innate
immune system.
S:vcm] other mechanisms cxm by wl\xch PD can generate
and integrity
depends on its endogenous capacity for repair. Persistent expos-
ure 1o infl; on leads to of helial cells and
their detachment, with consequent increased permeability. This
adverse injury can be repaired by replication of adjacent endo-
thelial mtls or by lmmmun of new matre endothelial cells

from end cells.*! The high-risk PD pathogen

be free of the disease. It also means the contributory cause may
not be necessary to experience the disease.” PD is independently
associated with ASVD; substantial evidence and mechanistic
understanding now exist that strongly suggest PD, due to the
above high-risk pathogens, is a contributory cause of ASVD.
Herein, we present a summary of this evidence and understand-
ing. Based on these findings, PD resulting from high-risk patho-
gens should be considered causal of ASVD.

PATHOGENESIS, PART 1: SERUM LIPOPROTEIN
CONCENTRATION

! li particles are |
various amounts of cholesterol. Each particle has an apolipopro-
tein B (ApoB) on its surface. Wilkins et al* recently demon-
strated that ApeB concentration in the serum is more predictive
of the pathogenesis of ASVD than serum cholesterol concentra-
tion. In addition to this study, previous studies have also shown
the best lipoprotein predictor of cardiovascular disease risk is
ApoB.*"" There is a direct positive and independent association

ek sl <her Fipapr
tein (sd-LDL) concentrations.'’ Thercfore, an essential clement
in the pathogenesis of ASVD, namely ApoB concentration, is
increased with elevating levels of sd-LDL. Secretary phospholip
ase A2 (sPLA2) modifies LDL into sd-LDL."* The activity of
SPLA2 has been shown to increase in subjects with high-risk
periodontal pathogens Aa, Pg, Tf and Td. The higher the
burden of these pathogens, the greater the activity of sPLA2,"
Generalised aggressive PD is associated with the putative patho-
gens Pg and Aa.' It is demonstrated thar patients with general-
ised aggressive periodontitis have twice the concentration of
sd-LDL compared with subjects without PD."* This essentially
means the concentration of ApoB is doubled. PD due to high-
risk pathogens can increase the plasma concentration of ApoB,
which will promote the pathogenesis of ASVD.

(Aa) preduces a toxic protein known as leukotoxin (LtxA). This
toxin has been shown 1o generate endothelial apoptosis along
with impaired proliferation and increase in endothelial adhesion
molecules.* These adverse effects of LtxA will lead to increased
penetrability of the endothelium,

PD can impair the structural coupling of endothelial cells,
Cadherin proteins lock endothelial cells tightly together. Any
disruption of endothelial cadherin will result in endothelial dys-
function and enhanced permeability>* The PD pathogen Fr
possesses a surface adhesion molecule called FadA. There are
two forms of FadA. One is a non-secreted pre-FadA consisting
of 129 amino acids and the other is a secreted mature FadA
(mFadA) consisting of 111 amino acids. Pre-FadA is anchored in
the Fn membrane, and mFadA is exposed on the surface of the
bacteria, Together, they form a high molecular weight complex
that can attach to endothelial cadherin, which causes a reloca-
tion of cadherin away from the cell-cell junctions. This mulls
in an endothelium so permeable that even bacteria can pass.”
Higherisk PD pathogens can increase endothelial permeability
via multiple mechanisms.

PATHOGENESIS, PART 3: LIPOPROTEIN BINDING IN

INTIMA

The third requirement for the pathogenesis of ASVD is binding.
of the lipoproteins in the intimal layer of the arterial wall.
Perfusion studies with labelled lipoproteins show mast lipopro-
teins that penetrate the endothelium diffuse through all the
layers and efflux on the adventitial side. The numbers of
retained lipoproteins in the intima are several orders of magni-
tude less than the number of particles that diffuse through the
arterial wall.” Therefore, retention of lipaproteins in the intima
is a vital step in the pathogenesis of ASVD. The type of lipopro-
tein captured in the wall is not as important as the quantity of
lipoproteins retained. Binding occurs via electrostatc forces to

SIS, PART 2: IAL ITY

Formation of an atheroma requires monocytes along with lipo-
proteins to penetrate the endothelium. It is the accumulation of
lipoproteins in the intima that creates the core of the atheroma-
tous lesion, The permeability of the endothelium is a critical
factor in the pathogenesis of ASVD.'® Dysfunctional endothe-
lium becames more permeable. It is propased that endothelial
dysfunction is the initial bxulug al malady leading to t\SVD i
PD can generate g by several

The high-risk gram-negative pathogens (Aa, Pg, Tf, Td) generate
LPSs, which trigger the innate immune system. LPSs stimulate
TLRs, which are ubiquitous and present in endothelial cells.
TLR signalling activates the genetic ranscription factor NF-xB.
This in turn leads to clevared levels of endothelial cellular adhe-
sion molecules and TNF-c.'® Cellular adhesion molecules
capture monocytes and increase the permeability of the endo-
thelium."” TNF-a is known to induce increased endothelial per-
meability via its effect on tight junction proteins.”’ Chronic

found in the llular matrix (ECM) of the
intima. Proteoglycans have negatively charged areas, which bind
to positively charged areas of amino acids on ApoB. There are
two sites of attachment on ApoB-100, with one of those
exposed only in sd-LDL particles. There is one site of attach-
ment on ApoB-48.”

Smooth muscle cells (SMCs) have two phenotypes. One is the
contractile phenotype found in the medial layer of the arterial
wall. The other is the synthetic phenotype that migrates from
the medial layer to the intimal layer. Synthetic SMCs create a
proteoglycan-enriched ECM in the intima.*” Studies demon-
strate that synthetic SMCs are the first intimal cells present in
locations destined to develop ASVD.” Microbial infection is
known to stimulate genetic transcription of contractile SMCs to
synthetic SMCs.*” PD due to the high-risk pathogen Pg has
been shown to influence the levels of angiopoictin 1 (Angptl)
and angiopoietin 2 (Angpi2) in SMCs. P gingivitis creates
higher levels of Angpt2, which stimulates a genetic transform-
ation of SMCs to the synthetic phenotype. Zhang et al®”
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concluded this is another mechanism by which periodontitis is
associated with ASVD. PD has the potential to increase the
bindin of lipoproteins in the intima by enhancing the quantity
of protcoglycans in intimal ECM.

DISCUSSION
PD due to high-risk pathogens may facilitate the three critical
steps in the pathogenesis of ASVD (figure 1). Therefore, it is
reasonable that PD, due to the high-risk pathogens (Aa, Pg, Td,
T/, Fn), be considered causal of ASVD on clinical grounds.
Since ASVD is a complex multifactorial disease process, PD due
to high-risk pathogens is a contributory cause. This means such
PD is neither required nor sufficient for the pathogenesis of
ASVD.” It is necessary 1o elevate the distinction of PD to causal,
as opposed to simply associated, for clinical management pur-
poses. Causal classification requires therapy to mitigace the risk
of its effect. In this case, it means PD due to these high-risk
microbes must be treated effectively to reduce the risk of ASVD.
As is often the case in science, a new realisation creates a list
of unsolved issues. In this case, one obvious question is how ro
objectively identify the pathogens. The definition of PD must
iinelude 1 diagaosis of the specific uidérlying pathogens ciusing
the PD. There arc numerous studics that have demonsirated the
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diagnosis. However, from a CV standpoint, there must be an
abjective assessment of high-risk pathogen burden as part of the
definition of PD. There are several DNA-based oral pathogen
tests available to assess high-risk pathogens. However, many
dentists are not familiar with these tests, and there is a substan-
tial cost involved. Understanding that high-risk PD pathogens
are causal of ASVD places an onus upon our dental colleagues
to continue their efforts to develop affordable, reproducible,
abjective testing for high-risk PD pathogens,

An additional substantial issue following the recognition of
PD duc to high-risk pathogens as causal of ASVD iss how is it
successfully managed? There is sparse data addressing the most
cffective way 1o manage such disease. One randomised prospect-
ive study of 101 patients with PD tested the effectiveness of
scaling and root planning (SRP) alone versus SRP plus systemic
antibiotics. There were two antibiotic arms: metronidazole
(MTZ) 400mg three times per day or MTZ+ amosicilin
(AMX) (500 mg three times per day) for 14 days. In addition,
half of the paticnts in cach of the three arms of therapy rinsed
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Figure 1 Atherogenic triad in the presence and absence of high-risk periodontal pathogens. Column A: liusiration of the atherogenic triad.
(1) Lipoprotein concentration in the serum, with each lipoprotein containing ApoB, (2) Dysfunction and permeability of the endothelium which allow
monocytes to adhere to the endothelium and 1o penetrate into the intima a\qng with lipoproteins. (3) Binding of ApoB to proteoglycans derived

from migratory SMCs, as well as conversion of monocytes to macrophages,
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(3) In the presence of high-risk pathogens, the binding of lipoprateins is

anced by increased migratory SMCs, which envich the intima with

proteaglycans. Apog, apolipoprotein B; LOL. low-density lipoprotein; LPS, lipopolysaccharides; sdLDL. small dense LDL; SMCs, smooth muscle cells.

Bale BF, e 4. Postgrad Med | 2017,93:215-220. doi: 10,11 36/postgracmed-2016- 134279 Hi




Review

High-risk periodontal pathogens contribute
to the pathogenesis of atherosclerosis

Bradley Field Bale,” Amy Lynn Doneen,' David John Vigerust?

OPEN ACCESS

Texas Tech Health Science
Center, School of Nursing,
Lubbock, Texas, USA
Depariment of Neurclogical
Surgery, Vanderbit University
School of Medicine, Nashville,
Tennessee, USA

Correspondence to

Dt Bradley Field Bale,

1002 Montrose Dy, Gallatin,
TN 37066, USA:
bbale@baledoneen.com

Received 7 June 2016
Revised 1 November 2016
Azcepted 5 November 2016
Published Online first

29 November 2016

@ CrossMark

T 87, Doneen AL,
Vigenust D). Postgrad Med /
2017:93:21

ABSTRACT

Periodontal disease (PD) is generated by microorganisms.
These microbes can enter the general circulation causing
a bacteraemia. The result can be adverse systemic
effects, which could promote conditions such as
cardiovascular disease. Level A evidence supports that
PD is independently associated with arterial disease. PD
is a comman chronic condition affecting the majority of
Americans 30 years of age and older. Atherosderosis
remains the largest cause of death and disability. Studies
indicate that the adverse cardiovascular effects from PD
are due to a few putative or high-risk bacteria:

g ter actinomy
gingivalis, Tannerelfa forsythia, Treponema denticola or
Fusobacterium nucleatum. There are three accepted

essential elements in the i

The most common were Pg and Aa. Sixty-four per
cent of those atheromas had two or more patho-
gens. Only one of the atheroma from a patient
without PD demonstrated any oral pathogens.* In
2011, 42 carotid endarterectomy specimens were
analysed for oral pathogen DNA. Every atheroma
had at least one pathagen, and many had multiple
pathogens. Again, the most common bacteria were
Pg and Aa.* Oral pathogens create bacteraemia, and
those bacteria, especially the high-risk microbes, are
frequently associated with atheroscleratic lesions.
The American Heart Association (AHA) stated
after an extensive review of the ]mmmrc tlmr I”D
was associated with
v.-wruhr disease (ASVD). This relationship was

lipoprotein serum concentration, endothelial permeabil\\’y
of lipoproteins in the arterial intima. There
is scientific evidence that PD caused by the high-risk
pathogens <an influence the pathogenesis triad in an
adverse manner. With this i it s reasonable

d with level A evidence. They discussed
in their statement several plausible mechanisms by
which PD could be associated with arterial disease.
One explanation involves systemic inflammation,
whu:h can occur with periodontitis. This has been
d by increased levels of biomarkers such

to state PD, due to high-risk pathagens, is @ contributory
cause of atherosclerosis. Distinguishing this type of PO
as causal provides a significant opportunity to reduce
arterial disease.

BACKGROUND

Bacteraemia with germs from the oral cavity was
well documented in a publication in 1954. The
landmark study indicated systemic spread of oral
microbes occurs frequently. The per cent incidence
found was 40% with periodontal cleaning, 35%
with dental extractions, 24% with brushing and up
to 17% with mastication." The spread of these oral
bacteria throughout the body happens quickly. This
results in acute and chronic inflammation, which
can be pathological. High-risk periodontal patho-
gens include Aggregatibacter actinomycetemcomi-
tans (Aa), Porphyromonas gingivalis (Pg), Tannerella
forsythia (Tf), Treponema denticola (Td) and
Fusobacteriun nucleatum (Fa). They are prevalent
in periodontitis. These germs enter the systemic cir-
culation directly, and they also produce endotoxins
such as lipopolysaccharides (LPS). These endorox-
ins generate inflammatory cytokines, upregulate
endothelial adhesion molecules and induce a pro-
thrombotic environment. These actions can favour
the formation of arterial disease and can enhance
the risk of an atherothromboric event.” Using DNA
to identify putative oral bacteria, several studies
have documented their presence within atheroma.,
In 2009, 44 patients underwent coronary endarter-
ectomies. Thirty-nine of the subjects had periodon-
tal disease (PD). Thirty-six of the specimens from
patients with PD were positive for oral pathogens.

as high-sensitivity C-reactive protein, tumour
necrosis factor-a (TNF-a) and interleukin 6. PD
has been associated with the stimulation of the
innate immune system via toll-like receptors
(TLRs). TLRs can trigger the activation of nuclear
factor kB (NF-xB), which can create increased
levels of adhesion molecules stimulating endothelial
dysfunction as well as increased inflammatory cyto-
kines. The possibility of LPSs and heat-shock pro-
teins coming from the PD pathogens causing an
autoimmune-type reaction from T and B cells was
mentioned. Another potential mechanism discussed
was direct arterial damage from the bacteria in the
blood stream. They acknowledged thar there are
studies showing PD therapy has improved biomar-
kers of systemic inflammation and even surrogate
indicators of subclinical arterial disease. However,
due to the fact that there is no definite evidence
to support the claim that treating PD decreases
cardiovascular (CV) events, the AHA went on to
comment that PD could not be considered causal
of ASVD.* From a dlinical perspective, there is a
significant difference between being associated with
versus being causal of a disease. Optimal manage-
ment of an associated condition may not impact
the end disease, whereas such management of a
causal condition would have a favourable effect on
the end discase. Since the AHA generated their
statement about the relationship of PD to ASVD,
new evidence has emerged which argues PD caused
by the high-risk pathogens, Aa, Pg, Tf, Td or Fn,
can enhance elements of the atherosclerosis patho-
genesis triad. Due to this scientific knowledge, PD
caused by these putative bacteria can be considered
causal of ASVD. This is a significant clinical
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ASVD remains the number one cause of mortality and mor-
bidity in this country.*® Current literature supports that it is
more cost-effective to prevent ASVD than to treat its complica-
tions.*! Arterial disease has a common core cause, which is
inflammation.** There are a multitude of conditions that can
generate arterial inflammation. The list includes: lipids,
smoking, hypertension, insulin resistance, vitamin D deficiency,
obstructive sleep apnoea, obesity, diet, physical inactivity, psy-
chosocial issues, oral health issues, systemic inflammatory condi-
tions such as rheumatoid arthritis, lupus, genetic influences, and
systemic infectious disease and gut dysbiosis.”*” We now have
evidence that PD can cause systemic inflammation and can also

adversely affect the three essential mechanisms in the pathogen-

esis of ASVD. It is necessary to classify PD due to high-risk
pathogens as a cause of ASVD. This type of PD is a medical
condition with a dental solution. At present, our dental collea-
gues have not elucidated a definitive way in which to
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ABSTRACT

Periodontal disease (PD) is generated by microorganisms.
These microbes can enter the general circulation causing
a bacteraemia. The result can be adverse systemic
effects, which could promote conditions such as
cardiovascular disease. Level A evidence supports that
PD is independently associated with arterial disease. PD
is a comman chronic condition affecting the majority of
Americans 30 years of age and older. Atherosderosis
remains the largest cause of death and disability. Studies
indicate that the adverse cardiovascular effects from PD
are due to a few putative or high-risk bacteria:

gin’gﬁvaﬂrs‘ Tannerella forsythia, Treponema denticola of
Fusobacterium nucleatum. There are three accepted
essential elements in the is of

The most common were Pg and Aa. Sixty-
cent of those atheromas had two or more
gens. Only one of the atheroma from a
without PD demonstrated any oral parhog
2011, 42 carotid endarterectomy specimer
analysed for oral pathogen DNA. Every at
had at least one pathogen, and many had |
pathogens. Again, the most common bacter
Pg and Aa.* Oral pathogens create bacteraen
those bacteria, especially the high-risk micra
frequently associated with atheroscleratic lesi

The American Heart Association (AHA
after an extensive review of the literature +
was independently associated with arterios
vascular disease (ASVD). This relationst

lipoprotein serum concentration, endothelial permeability
and binding of lipoproteins in the arterial intima. There
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pathogens can influence the pathogenesis triad in an
adverse manner. With this iation, it is reasonable
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to state PD, due to high-risk pathagens, is @ contributory
cause of atherosclerosis. Distinguishing this type of PO
as causal provides a significant opportunity to reduce
arterial disease.

BACKGROUND

Bacteraemia with germs from the oral cavity was
well documented in a publication in 1954. The
landmark study indicated systemic spread of oral
microbes occurs frequently. The per cent incidence
found was 40% with dontal cleaning, 35%
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to 170 with mastication.' The spread of these oral
bacteria throughout the body happens quickly. This
results in acute and chronic inflammation, which
can be pathological. High-risk periodontal patho-
gens include Aggregatibacter actinomycetemcomi-
tans (Aa), Porphyromonas gingivalis (Pg), Tannerella
forsythia (Tf), Treponema denticola (Td) and
Fusobacterium nucleatum (Fa). They are prevalent
in periodontitis. These germs enter the systemic cir-
culation directly, and they also produce endotoxins
such as lipopolysaccharides (LPS). These endotox-
ins generate inflammatory cytokines, upregulate
endothelial adhesion molecules and induce a pro-
thrombotic environment. These actions can favour
the formation of arterial disease and can enhance
the risk of an atherothromboric event.” Using DNA
to identify putative oral bacteria, several studies
have documented their presence within atheroma.
In 2009, 44 patients underwent coronary endarter-
ectomies. Thirty-nine of the subjects had periodon-
tal disease (PD). Thirty-six of the specimens from
patients with PD were positive for oral pathogens.
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Figure 1  Atherogenic triad in the presence and absence of high-risk periodontal pathogens. Column A: lllustration of the atherogenic triad.

(1) Lipoprotein concentration in the serum, with each lipoprotein containing ApoB. (2) Dysfunction and permeability of the endothelium which allow
monocytes to adhere to the endothelium and to penetrate into the intima along with lipoproteins. (3) Binding of ApoB to proteoglycans derived
from migratory SMCs, as well as conversion of monocytes to macrophages, which become foam cells. Column B: lllustration of how high-risk
periodontal pathogens adversely enhance each of the three elements causing greater atherogenesis. (1) In the presence of high-risk pathogens, the
concentration of ApoB is increased. (2) In the presence of high-risk pathogens, the endothelial dysfunction and permeability are enhanced by LPS.
(3) In the presence of high-risk pathogens, the binding of lipoproteins is enhanced by increased migratory SMCs, which enrich the intima with
proteoglycans. ApoB, apolipoprotein B; LDL, low-density lipoprotein; LPS, lipopolysaccharides; sdLDL, small dense LDL; SMCs, smooth muscle cells.
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Gingiva
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Fig. 2 lllustrates the process by which P gingivalis can play a role in foam cell formation. The infection caused by periodontopathogens, especially P
gingivalis destructs periodontal tissue. The progression of this disease leads to the infiltration of P. gingivalis into blood vessels which by entering into
the blood vessels intima, it can affect the macrophages in that layer and induce LDL endocytosis. This process eventually leads to foam cell formation
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A systematic review of the impact

of Porphyromonas gingivalis on foam
cell formation: Implications for the role
of periodontitis in atherosclerosis

Saced Afzoon'!, Mohammad Amin Amiri'™!, Mostafa Mohebbi', Shahram Hamedani® and Nima Farshidfar’™

Abstract

Background The curren lierature suggests tale of foam cells in

thraugh the formation of a necratic core in atherasclerotic plagues. Mareover, an important periodantal pathogen
<alled Povphyromonas gingivalis (R gingivalis)is indicated to play a significant rale in this regard, Thus, the aim of this
systematic review was to comprehensively study the pathways by which £ gingivaiis 35 2 prominent bacterial species
in periadontal disease, can induce foam cells that would infiiate the process of athesosclerosis formation

Methods An electronic search was undenaken in three databases (Pubmed, Scopus, and Web of Science) to iderify
the studies published from January 2000 until March 2023, The risk of bias in each study was also assessed using the
QUINisk of bias assessment 1ol

Results After the completion of the screening process, 11 in-itea studies met the inclusion criteia and were
included for further . Nine of these ied a k of bias, while the other two had
high risk of bias. All of the studies have reported that £ gingivals can significantly induce foam cel formation by
infecting the macrophages and induction of oxidized low-density lipoprotein (oxLDL) uptake, This process is activated
through various mediators and pathways, The mostimportant factors in this regard are the lipopolysaccharide of
P.gingivalis and its outer membrane vesicles, as well as the changes In the expression rate of transmembrane lipid
transpartation channels, including transient receptor potential channel of the vanilioid subfamily 4 (TRPVA), ysosomal
integral protein 2 (LIMP3), CD36, etc. The identified molecular pathways involved in this process Include but are not
limited to NF-k8, ERK1/2, pes.

Condlusion Based on the results of this study, it can i that R el [
formation through varicus pathogenic elements and this bacterial species can affect the expression rate of various
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of bacteria. Shaik-Dasthagirisahch et al. [50], have shown
that the higher the MO of P gingivalis, the higher rate
of foam cell farmation. In addition, in another study by
Shaik-Dasthagirisaheb et al, it was reported that P gin-
givalis and Chlamydia prewmoniae (C. prewmonia) can
induce foam cell formation in bone marrow-derived
‘macrophages (BMDMs) in MOL of 100 and 10, respec-
tively [43]. The exposure of these pathogens to LDL—
treated BMDM elevated the tumor necrosis factor-a
(TNF-a), 1L-6, and IL~1f (this factor was exelusively
enhanced by C. prewnonia) (43). Simmilarly, as mentioned
in the previous study, LDL downregulates cytokines
secretion [50]. The analysis of the cytokine release profile
indicated that the cytokine response is not identical for
all the pathogens that can cause foam cell formation [43].
Another mechanism concerning the possible effect
of P gingivalis on foam cell formation and atheroscle-
rosis is through the suppression of heme axygenase-1
(HO-1) [47]. This enzyme plays an imperative role in the
prevention of vascular inflammation through anti-oxi-
dant, anti-inflammatory, anti-proliferative, anti-apop-
totic, and immunomodulatory effects which have shown
athero-protective effects {70]. According to Li et al.
[47), the HO-1 knockdown results in CD36 and ABCAL
downregulation, and activation of c-Jun-AP/L. In other
wouds, inhibition of HO-1 exacerbates the effect of P. gli-
givalis LPS and aggravates the intracellular lipid content
7.
Aside from the mechanisms mentioned above, another
pathway that the authors of this review believe to play
a role in this regard is the metabolic changes in macro-
phages due to P gingivalis infection [71, 72). P gingiva-
lis can increase the activity of the lactic acid cyele while
decreasing ouidative phosphorylation [71, 72]. This
ance cellular lactic acid storage, decline
mitochondrial exygen usage, and increase the load of
ROS (71, 72]. The enhancement of cellular ROS in mac-
rophages results in a higher rate of lipid oxidation and
oxLDL production (71, 72].
‘This systematic review highlights the importance of
periodontal pathogens, especially P gingivalis, in the
rogression of atherosclerosis which can have significant
elinical implications in the long term. Concerning the
level of risk of bias, the studies have shown moderate to
high levels, Therefore, for future studics in this field, we
suggest further well.designed in-vitro studies with low
risk of bias and equal in-vitro settings. ‘This would aid
future systematic reviews to be able to estimate a predict-
able corvelation between the infection of P. gingivaiis and
the rate of foam cell formation, Moreover, grey literature
was not assessed in the eurrent systematic review. Thus,
we recommend adding the grey literature in the search
strategy of future systematic reviews to provide compre-
hensive data for screening.

Moreover, according to the compiled outcomes of all
the included studies it might be possible to suggest that
periodontal treatment procedures could avaid the pro-
cess of foam cell formation in the arterial intima layer
by minimizing the population of . gingivalis in the sub-
gingival plaque area [9, 73]. In this regard, the adjunct
application of inflammation-modulatory agents, includ-
ing nutraceutical agents could also be a treatment option
to lessen the severity of the periodontal disease as well
(74-77]. In this regard, we strongly recommend further
in-vitro, in-vivo, and elinical experiments to assess the
reliability of our hypothesis. It is also important to note
that the connection of periodontal diseases with athero-
selerasis cannot be solely explained based on the effect
of P gingivalis an foam cell formation. When interpreting
these results, one should be aware that the connection
‘between periodontitis and atherosclerosis is reported to
be mediated through various mechanisms, including bac-
terial species, miRNAs, and 5o on. Concerning the types
of periodontal microbiota P gingivalis is indicated to
e the most significant one 73, 78). On the other hand,
the release of certain types of miRNAs into the gingival
crevicular fluid can lead to higher susceptibility to car-
diovascular diseases by altering gene expression in car-
diovaseular tissues [79). Although foam cell formation
is central to atherasclerosis, it doesn't involve the whole
mechanism of pathogenesis and development of atheto-
sclerosis [80]. Therefore, we can conclude that P gingiva-
lis could contribute to the process of foam cell formation
and this periodontal pathogen may enhance the likeli-
hood of developing atherasclerosis,

Conclusion
Our study has shed light on the mechanisms by which £
gingivalis can promote the process of foam cell forma-
tion, Based on the gathered evidence, P, gingivalis affects
the macrophages’ environment, their gene expression
patterns, and celiular mechanisms theough which mac-
rophages enhance their lipid uptake and transform into
foam cells. The changes in the environment include the
effect of £ gingivalis on endathelial cells to gather more
monoeytes 1o the site and changes in the mechanical and
biological prapertics of the ECM. Moreaver, the changes
in the gene expression patterns in macrophages can out-
weigh the equilibrium of lipid transportation into more
lipid influx and less lipid eflux. Besides, P gingivaiis
leads the process of foam cell formation through various
cellular mechanisms, including pro-inflammatory cyto-
Kines secretion, modification of LDL and HDL, ignition
of various cellular signaling pathways, and cell receptor
activities. All these processes are aseribed to four marked
characteristics in P! gingivalis, including MOl of 2 gin-
givalis, P.gingivalis LPS, P, gingivalis major fimbria, and
P gingivalis OMV which have demonstrated significant
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periodontal disease in the US alone.

Normal oral microbiome is important for nitric oxide
generation; the goal is to specifically eliminate the pathologic
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positive Oral Microbiome.
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Cordon et al. 2018a 0.0583 0.1436 5.9% 1.06 (0.80, 1.40] 2018 =
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Figure 2 Association between periodontitis (moderate to severe combined diagnosis) and hypertension (cross-sectional and case—control studies).
Summary Forrest plot for odds ratio of hypertension in relation to periodontitis diagnosis in cross-sectional and case—control studies (moderate to severe
combined diagnosis). The random effects model was used and the relative size of the data markers indicates the weight of the sample size from each study.
Cl, confidence interval; IV, inverse variance; SE, standard error.
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Studi su marker sierologici
La proteina serica c-reattiva ad alta sensitivita (hsC-rp) € un marker non specifico
dell'inflammazione.

Livelli sierici di hsC-rp di 42.0 mg/1 sono indicatori di inflammazione ed indicano un
rischio elevato di malattia cardiovascolare insieme ad altri fattori di rischio (43).

ori  elevati proteina
malattie(44,45).

Studi recenti hanno suggerito che la parodontite puo indurre elevati livelli sierici di
protineaC-reattiva (46,47,48,49). Inoltre, la presenza di patogeni parodontali & stata
associata con livelli elevati di hsCrp (47,50). In un articolo recente, (51) & stato
evidenziato che la concentrazione serica di hsC-rp ed il numero di linfociti nel siero
sono associati con la sindrome coronarica acuta.Valori elevati di hsCrp sierici sono
associati con parodontite definita utilizzando parametri radiografici in soggetti senza
evidenza di malattia cardiovascolare.

D’Aiuto et al (52) ha evidenziato che la riduzione dei livelli plasmatici di proteina C-
reattiva sei mesi dopo terapia attiva parodontale erano associati significativamente
al numero di denti estratti.

Lo stesso gruppo ha recentemente riportato dati a sei mesi sull’effetto di una terapia
parodontale standard vs terapia aggressiva (53).

In confronto con la situazione di base il gruppo con terapia intensiva mostrava una
significativa riduzione nei wvalori quali conta dei linfocitilivelli di CRP,IL-
6,colesterolo,LDL e pressione sistolica, mentre nel gruppo sottoposto a terapia
standard si rilevava un incremento delle HDL.

In un altro studio (54), pazienti con almeno due denti con sondaggi superiori a bmm
mostravano una significativa riduzione nei livelli di CRP dopo l'estrazione di tutti i
denti. D’altra parte non sono stati riportati effetti significativi sulla proteina C-
reattiva sierica come risultato della terapia parodontale (55).

Tre lavori (56,57,58) hanno valutato leffetto della terapia parodontale sulla
disfunzione endoteliale ,questa & caratterizzata da una ridotta capacita di
vasodilatazione della vascolatura periferica.Questa disfunzione & stata associata ad
un aumentato rischio di arterosclerosi nei pazienti sani.

La terapia parodontale non chirurgica e la full mouth disinfection hanno dimostrato
di produrre un effetto positivo sulla capacitd vasodilatatoria mediata dall’endotelio
della vascolatura periferica.
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| meccanismi che vengono indicati come piu probabili per spiegare
I“effetto della parodontite sulla genesi dell“aterosclerosi sono:

Le evidenze epidemiologiche che si sono accumulate negli anni inoltre, indicano

j che i markers clinici, microbiologici e sierologici dell“infezione parodontale sono
. associati con le malattie cardiovascolari
. evidenti che in quelle subcliniche .

sia nelle nelle forme clinicamente
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Lo screening dentale preoperatorio nei pazienti in attesa
di interventi chirurgici cardiovascolari elettivi

Punti chiave

» E fondamentale conoscere la prognosi complessiva del soggetto al fine di valutare il rischio per il paziente
e la conseguente fattibilita del trattamento odontoiatrico.

« |1 piano di trattamento odontoiatrico & subordinato al tempo a disposizione prima dellintervento
cardiovascolare.

« In caso di intervento cardiovascolare non urgente, il chirurgo dovrebbe inviare il paziente per lo screening
odontoiatrico in concomitanza alla programmazione dell'intervento.

« Nel caso in cui non vi sia tempo per la terapia odentoiatrica, o questa sia sconsigliata per i fattori di rischio
del paziente, € necessario che |'odontoiatra comunichi al chirurgo la presenza e la sede di eventuali foci
orali

« La terapia parodontale non chirurgica per il controllo dell'infezione orale é indicata anche quando il
tempo a disposizione prima dell'intervento & inferiore a 6 mesi, se le condizioni generali del paziente lo
consentono.

+ La terapia endodontica & indicata per la risoluzione della sintomatologia anche quando il tempo
a disposizione prima dell'intervento sia infericre a 6 mesi, mentre la valutazione della guarigione
dell'infezione periradicolare richiede un tempo pit lungo.

Considerazioni conclusive

Gli autori auspicano che i contenuti di questa brochure, quale sintesi del pii ampio e citato Documento
di Consenso Intersocietario, vengano adottati dai Clinici e dagli Odontoiatri per la realizzazione di
percorsi diagnostico-terapeutici intraospedalieri congiunti tra Cardiologi, Cardiochirurghi e Odontoiatri,
finalizzati alla minimizzazione del rischio nel paziente con indicazione a intervento in elezione sul sistema
cardiovascolare.
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Reduction in Probing Pocket
Depth (PPD) measured in
millimeter.

Absence of residual Pocket:
PPD<4mm.
PPD of 5Smm. NOT BLEEDING

Should be achieved.
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