
Editors’ Consensus Report

The American Journal of Cardiology and Journal
of Periodontology Editors’ Consensus: Periodontitis
and Atherosclerotic Cardiovascular Diseaser

Vincent E. Friedewald,* Kenneth S. Kornman,† James D. Beck,‡ Robert Genco,§

Allison Goldfine,k Peter Libby,¶ Steven Offenbacher,# Paul M. Ridker,** Thomas E. Van Dyke,††

and William C. Roberts‡‡

Acknowledgment: This Editors’ Consensus is sup-
ported by an educational grant from Colgate-Palmo-
live, Inc., New York, New York, and is based on a
meeting of the authors held in Boston, Massachusetts,
on January 9, 2009.

Disclosure: Dr. Friedewald has received honor-
aria for speaking from Novartis, East Hanover, New
Jersey. Dr. Kornman is a full-time employee and
shareholder of Interleukin Genetics, Waltham, Massa-
chusetts, which owns patents on genetic biomarkers
for chronic inflammatory diseases. Dr. Genco is a con-
sultant to Merck, Whitehouse Station, New Jersey.
Dr. Ridker has received research support from
AstraZeneca, Wilmington, Delaware; Novartis; Pfizer,
New York, New York; Roche, Nutley, New Jersey;
Sanofi-Aventis, Bridgewater, New Jersey; and Abbott
Laboratories, Abbott Park, Illinois. Dr. Ridker has re-
ceived non-financial research support from Amgen,
Thousand Oaks, California. Dr. Ridker is a co-inventor
on patents held by Brigham and Women’s Hospital
that relate to the use of inflammatory biomarkers in
cardiovascular disease. Dr. Ridker is a research consul-
tant for Schering-Plough, Kenilworth, New Jersey;
Sanofi-Aventis; AstraZeneca; Isis, Carlsbad, California;
Novartis; and Vascular Biogenics, Tel Aviv, Israel. Dr.
Van Dyke is a co-inventor on patents held by Boston
University, Boston, Massachusetts, that relate to in-
flammation control, including consulting fees. Dr.
Roberts has received honoraria for speaking from

Merck, Schering-Plough, AstraZeneca, and Novartis.
All other individuals in a position to control content
disclosed no relevant financial relationships. J Peri-
odontol 2009;80:1021-1032.

T
he organization of the health professions into
specialties and subspecialties according to
body organs and systems is often more prag-

matic than scientific. The human organism is a single
unit composed of a seemingly infinite number of
biologic processes so intertwined that abnormalities
of almost any of its parts or processes have profound
effects on multiple other body areas, exemplified in
this document by the common and complex theme
of inflammation. In recent years, the immune sys-
tem, once believed to be only a vital defense against
infection and a promoter of healing—except in the
instances of a few uncommon connective tissue
disorders—is now recognized as a significant active
participant in many chronic diseases, including hy-
pertension, diabetes mellitus, arthritis, inflammatory
bowel disease, psoriasis, and the two diseases ad-
dressed in this Editors’ Consensus: atherosclerotic
cardiovascular disease (CVD) and periodontitis.

This aim of this document is to provide health pro-
fessionals, especially cardiologists and periodontists,
a better understanding of the link between atheroscle-
rotic CVD and periodontitis and, on the basis of cur-
rent information, an approach to reducing the risk
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for primary and secondary atherosclerotic CVD events
in patients with periodontitis.

Periodontitis, abacterially induced, localized,chronic
inflammatory disease, destroys connective tissue and
bone that support the teeth. Periodontitis is common,
with mild to moderate forms affecting 30% to 50% of
adults and the severe generalized form affecting 5%
to 15% of all adults in the United States.1 Periodontitis
has even higher prevalence in developing countries
and considerable global variation, although the prev-
alence of the severe generalized disease appears to be
similar in most populations.2

Patients with periodontitis are often asymptomatic.
When present, physical signs and symptoms are non-
specificand include(Fig.1) swollengums thatdecom-
press, discolored gums, tender gums, bleeding gums
(spontaneous or after brushing or flossing), long
appearance of teeth (because of receded gums), in-
creased spacing between teeth, pus between teeth
andgums, loose teeth, change in toothsensationwhen
biting because of increased tooth mobility, bad taste,
and halitosis (because of anaerobic infection). Pa-
tients with periodontitis who have spontaneous oral
pain or pain on mastication often have complications
of the disease, including abscesses and other oral mu-
cosal and alveolar bone lesions.

The clinical diagnosis of periodontitis requires eval-
uation by a trained examiner and evidence of gingival
inflammation, loss of connective tissue surrounding
the teeth measured by clinical examination using a
periodontal probe, and bone loss detected by radio-
graphy (Fig. 2).

Although moderate to severe periodontitis may af-
fect systemic inflammatory and immune markers (e.g.,
elevated blood levels of C-reactive protein [CRP]),
such changes are either not captured by current stan-
dard laboratory test panels or are interpreted as non-
specific indicators of a chronic, low-grade, acute-phase
inflammatory response. Patients with uncomplicated
periodontitis have no systemic signs of infection, such
as fever or leukocytosis.

Pathophysiology
Periodontitis begins with a microbial infection, followed
by a host-mediated destruction of soft tissue caused by
hyperactivated or primed leukocytes and the genera-
tion of cytokines, eicosanoids, and matrix metallopro-
teinases that cause clinically significant connective
tissue and bone destruction.3 Bacterial accumulations
on the teeth are essential to the initiation and progres-
sion of periodontitis. Cells that mediate immunity, such
as neutrophils, play a major role in the host response
against invading periodontopathogenic microorgan-
isms. When bacterial biofilms on the teeth are not dis-
rupted on a regular basis, ecologic changes lead to the
emergence of a small set of gram-negative anaerobic

bacterial species, including Porphyromonas gingivalis,
Treponema denticola, and Tannerella forsythia (previ-
ously T. forsythensis), which consistently associate
with periodontitis. These bacteria activate many host
immunoinflammatory processes and disrupt host
mechanisms involved in bacterial clearance and are
considered pathogens in periodontitis. Environmental
and genetic factors as well as acquired risk factors
suchasdiabetesmellitusandexposure totobaccoaccel-
erate inflammatory processes in periodontitis. Although

Figure 1.
In this patient with mild to moderate periodontitis, changes in tissue
contours and color are present (a). Root surfaces that have been
exposed with gingival recession due to destruction of the connective
tissue attachment (b) may appear light gray to yellow in color. Spaces
between the mandibular teeth are usually a sign of drifting due to loss
of supporting bone.

Figure 2.
In periapical x-ray A, marginal bone levels (line a) are consistent with
no history of periodontitis. In periapical x-ray B, periodontitis has caused
resorption of approximately 50% to 60% of the bone supporting the
mandibular anterior teeth. The approximate level of bone that would
be expected in the absence of periodontitis is marked by line a, and
the approximate level at the time of the x-ray is marked by line b.
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bacteria initiate periodontitis, host-modifying risk fac-
tors appear to influence theseverityandextentofdisease.

Risk Factors (non-oral)
The following non-oral risk factors associate strongly
with increased risk for periodontitis and disease sever-
ity: smoking, diabetes mellitus, genetics, mental anx-
iety, depression, obesity, and physical inactivity.

Individuals who smoke (cigarettes and pipes) have
six to seven times more alveolar bone loss than non-
smokers in studies in the United States and other
countries.4-7 Patients with periodontitis defined by
tooth attachment loss are three to five times more
likely to smoke than those without attachment loss.8

Possible mechanisms for the smoking–periodontitis
relationship include increased subgingival infection
by periodontal pathogens,9 increased smoking-in-
duced proinflammatory circulating cytokine levels
such as tumor necrosis factor-alpha (TNF-a),10 and
altered collagen metabolism and wound healing.

Periodontal disease is more severe and prevalent in
patients with type 1 and type 2 diabetes mellitus, on
the basis of multiple domestic and global epidemio-
logic and clinical studies.11 A large-scale longitudinal
epidemiologic study in Pima Indians reported that the
incidence of new cases of periodontitis in patients with
type 2 diabetes in this ethnic population was >2.5
times greater than in non-diabetic subjects.12 Patients
with type 2 diabetes mellitus also have a faster rate of
alveolar periodontal bone loss than those without di-
abetes with periodontitis.13 Patients aged 10 to 18
years with type 1 diabetes mellitus have an increased
prevalence of periodontitis.14 In children and teens
with diabetes, accelerated periodontal destruction re-
lates to metabolic control.15 Conversely, worsening
periodontal disease adversely affects glycemic con-
trol.11,13 It has been suggested that inflammation
may be one mechanistic link between the two dis-
eases.13 Treatment of periodontal disease, especially
in patients with elevated glycosylated hemoglobin,
improves glycemic control.16,17 Results from the Na-
tional Health and Nutrition Examination Survey
(NHANES) I and its follow-up studies suggest that
non-diabetic adults with periodontal disease develop
type 2 diabetes more often than those without peri-
odontal disease.18

Approximately 50% of the variation in clinical se-
verity of chronic periodontitis is explainable by ge-
netic influences.19 The first report of association
with specific gene variants involved the interleukin
(IL)–1 gene cluster,20 but other identified genetic fac-
tors are also likely to contribute to periodontitis.1

Treatment
All appropriate treatment strategies for periodontitis
focus on the resolution of gingival inflammation and
healing of the soft and hard tissue attachment of the

teeth to the alveolar process by removal of the bacterial
biofilm attached to the tooth roots and reinforcement
of patient oral hygiene to reduce bacterial regrowth.

Systemic antibiotics may be used as an adjunct to
conventional bacterial removal in severe periodontitis
and in patients with host-modifying risk factors, such
as diabetes mellitus.21 Antibiotics locally delivered
into the periodontal pockets have been approved by
the United States Food and Drug Administration
(FDA) as an adjunct to conventional bacterial re-
moval in the management of periodontitis. Antibiotics
markedly reduce the bacterial load but taken alone do
not usually eliminate periodontal pathogens in the
oral cavity. Antibiotics may transiently improve lo-
calized sites of periodontitis when combined with
mechanical debridement to disrupt the subgingival
biofilm.

Host-modulating drugs that reduce the clinical
signs and symptoms and progression of periodontitis
have been evaluated, and the matrix metallopro-
teinase inhibitor low-dose doxycycline is the only
FDA-approved host-modulating drug for the treat-
ment of periodontitis. Other host-modulating agents
that hold promise but are not currently approved
for use in periodontal therapy include non-steroidal
anti-inflammatory drugs (systemic [flurbiprofen] and
topical [ketorolac]), bisphosphonates (alendronate
sodium), and resolvins.

Advanced periodontitis (moderate to severe bone
loss and gingival probing depth >5 mm) may require
surgery to gain adequate access for removal of
the bacterial biofilm and residual calculus on the root
surfaces. In some instances, surgical approaches
include bone and soft tissue regeneration to regain
at least some support for the teeth and to facilitate
bacterial control.

Prevention
Long-term clinical studies have clearly demonstrated
that the regular and effective removal of bacterial
biofilms on the teeth can prevent periodontitis.22

Effective removal requires excellent oral hygiene,
including interproximal cleaning and periodic pro-
fessionally administered biofilm removal.23,24

INFLAMMATION AND ATHEROSCLEROTIC
CARDIOVASCULAR DISEASE

The dietary ingestion of low-density lipoprotein
(LDL), mainly from animal fat, with subsequent lipid
oxidation and accumulation of lipid products within
the arterial vascular wall is essential for atherogene-
sis. Thus, the most important current strategies for
preventing atherosclerotic CVD are dietary fat restric-
tion and pharmacologic measures that lower serum
levels of LDL cholesterol. A number of risk factors also
relate closely to the development of atherosclerotic
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disease and risk for cardiovascular events (e.g., myo-
cardial infarction and stroke), including age, gen-
der, hypertension, diabetes mellitus, smoking, and
low serum levels of high-density lipoprotein (HDL)
cholesterol.25,26

Over the past 2 decades, inflammation has emerged
as an integrative CVD factor. Inflammation can oper-
ate in ‘‘all stages of this disease from initiation through
progression and, ultimately, the thrombotic compli-
cations of atherosclerosis.’’27 Higher quantiles of CRP,
measured by a high-sensitivity assay (hsCRP), pre-
dict future acute myocardial infarction and unstable
angina pectoris28,29 and the onset of systemic arterial
hypertension, diabetes mellitus, and stroke,30-32 in-
dependent of blood lipid levels.33 CRP itself, beyond
serving as a biomarker, may have a role in endothelial
cell dysfunction.33-35 The erythrocyte sedimentation
rate, chemokines, and cytokines including IL-6, IL-8,
IL-10, IL-18, TNF-a, and monocyte chemoattractant
protein–1 also are frequently abnormal in patients
with acute coronary syndromes36-38 and in many
other conditions. The incidence of atherosclerotic
CVD events increases in patients with chronic inflam-
matory diseases, in addition to periodontitis, including
rheumatoid arthritis,39 psoriasis,40 systemic lupus
erythematosus,41,42 and some types of infections,
mainly infections of the respiratory tract and urinary
tract.43 Arterial inflammation, along with arterial stiff-
ness and remodeling, may be a factor in systemic
arterial hypertension,44-54 particularly in obese pa-
tients. Evidence supporting the role of inflammation
in atherosclerotic events gained support with the
findings of Justification for the Use of Statins in
Primary Prevention: An Intervention Trial Evaluating
Rosuvastatin (JUPITER),55 in which treatment with
rosuvastatin significantly reduced the incidence of
cardiovascular events in subjects with lower levels
of LDL cholesterol but with mild chronic inflammation
indicated by levels of hsCRP >2 mg/L. The precise role
of inflammation as a direct, causative factor in chronic
atherogenesis and in the acute complications of ath-
erosclerosis remains an area of intense current inves-
tigation.35,56,57

PERIODONTITIS AND ATHEROSCLEROTIC
CARDIOVASCULAR DISEASE

The association between periodontitis and athero-
sclerotic CVD has received considerable atten-
tion.58-91 The findings of these studies, however,
have varied greatly, ranging from determinations of
no causative relationship between periodontitis and
CVD to strong causative connections between the
two conditions. Reasons for the discrepancies in the
results of these studies include73 (1) variations in
study populations, including differing age groups,
ethnicities, and geographic locations, and (2) differ-

ing measures and definitions of periodontitis, with
some studies based only on clinical measures (i.e.,
probing depth, bleeding on probing, tooth attachment
level) and other studies, in which the relationship ap-
peared stronger, based on non-clinical measures
such as systemic antibody response71 or radiographic
evidence of alveolar bone loss. Increased carotid ar-
tery intimal-medial thickness measured by ultra-
sound, which is associated with increased risk for
acute myocardial infarction and stroke in subjects
without histories of CVD,76 often occurs in patients
with periodontitis, suggesting that subclinical athero-
sclerosis is present in many patients with periodonti-
tis.77,78

Coronary Artery Disease (CAD)
Although some past studies have not supported a
causal relationship between periodontitis and
CAD,77,87 a meta-analysis92 of data linking CAD
and periodontitis concluded that periodontal disease
is a risk factor or marker independent of traditional
CAD risk factors, with relative risk estimates ranging
from 1.24 to 1.35. Another meta-analysis93 also
found significantly increased prevalence and inci-
dence of CAD in patients with periodontitis, again
raising the possibility that periodontitis independently
predicts CAD. The two meta-analyses concluded,
however, that further studies are needed to better de-
fine the relationship between the two diseases. Anal-
ysis of >1,200 men in the Veterans Affairs Normative
Aging and Dental Longitudinal Studies62 determined
that in men aged <60 years, there was a ‘‘significant
dose-dependent association’’ between CAD preva-
lence and periodontitis, with a hazard ratio of 2.12
(95% confidence interval 1.26 to 3.30) when using
clinical and radiographic criteria for periodontitis.
This association was independent of standard athero-
sclerotic CVD risk factors or socioeconomic status. In
men aged >60 years, however, the dose-dependent
association between CAD and periodontitis was ab-
sent in this study. Periodontitis prevalence also has
been correlated with angiographic evidence of
CAD.63

Cerebrovascular Disease
Analysis of NHANES I94 and the NHANES Epidemio-
logic Follow-Up Study (NHEFS)94 found that peri-
odontal disease is an important risk factor for all
forms ofcerebrovasculardisease, especially non-hem-
orrhagic stroke. Data from the Health Professionals
Follow-Up Study (HPFS), which involved >50,000
male health professionals, revealed that periodontal
disease and fewer teeth at baseline correlated with in-
creased risk for stroke during the subsequent 12-year
follow-up period.95 Some studies, however, have not
found a relationship between periodontitis and cere-
brovascular disease.2,77
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Peripheral Arterial Disease
A small study reported a direct link between periph-
eral arterial disease and periodontitis, which related the
two conditions in association with increases in the se-
rum cytokines IL-6 and TNF-a.96 Another study of
peripheral arterial disease in 212 young women
(mean age 48 – 7 years) found an independent
relationship between peripheral arterial disease and
a history of periodontitis, unaffected by the level of
hsCRP.97

MECHANISMS FOR AN ASSOCIATION BETWEEN
PERIODONTITIS AND ATHEROSCLEROTIC
CARDIOVASCULAR DISEASE

A direct causal relationship between periodontitis and
atherosclerotic CVD is not established. Multiple studies,
however, support two biologically plausible mecha-
nisms:98-101 (1) Moderate to severe periodontitis
increases the level of systemic inflammation, a char-
acteristic of all chronic inflammatory diseases, and

periodontitis has been associated with increased sys-
temic inflammation as measured by hsCRP and other
biomarkers. Treatment of moderate to severe peri-
odontitis sufficient to reduce clinical signs of the
disease also decreases the level of systemic inflamma-
tory mediators.100,101 (2) In untreated periodontitis,
108 to 1012 gram-negative bacteria may be found
in periodontal pockets surrounding each diseased
tooth and in approximation to ulcerated epithelium,
and bacterial species found predominantly in the
periodontal pockets also have been found in ather-
oma.99

An indirect relationship between periodontitis and
atherosclerotic CVD is the many shared risk factors
that commonly occur in the two diseases. Thus, many
factors, especially cigarette smoking,5-10 are con-
founders in determining their relative importance in
this relationship. There is evidence that periodontal
disease is related to CVD in young (aged £55 years)
non-smokers.91 In addition to tobacco use, the follow-
ing risk factors are common to periodontitis and CVD:
(1) Diabetes mellitus: there are no reported interven-
tional studies designed to ascertain whether peri-
odontal disease prevention or treatment reduces CVD
prevalence or mortality in patients with either type
1 or type 2 diabetes mellitus. (2) Obesity: systemic in-
flammation, defined by increased circulating TNF-a,
is associated with obesity and periodontitis and has
been proposed as a mechanism for the connection
between these conditions.102,103 Systemic inflam-
matory responses also could explain the association
between periodontitis and type 2 diabetes by cytokine-
induced insulin resistance. (3) Lipids: a case-con-
trolled study showed that periodontitis is associated
with elevated plasma triglycerides and total choles-
terol.104 A large epidemiologic study in the United
States determined that total serum cholesterol and
plasma levels of CRP and fibrinogen are elevated in
patients with periodontitis.87 Other epidemiologic
studies in Japan105 and Germany104 also found that
dyslipidemia is more common in patients with peri-
odontitis. (4) Hypertension: an epidemiologic study
in Sweden of >4,000 subjects showed an increased
prevalence of hypertension in patients with periodon-
titis.106 Smaller studies in the United States found
that, after adjusting for confounders, hypertension
was more prevalent in patients with severe alveolar
bone loss,107 and significantly more hypertension
occurs in patients with periodontitis compared with
populations with little or no periodontal disease.108

Whether hypertension is a risk factor for periodontitis,
however, remains uncertain. Systemic inflammation,
a feature of hypertension, as evidenced by increased
hsCRP plasma levels in patients with prehypertension
and patients with established hypertension,32 may
link these two conditions.

Table 1.

Confidence and Evidence Codes

Confidence Description

1 Very confident

2 Confident

3 Marginally confident

4 Not confident

Type of evidence
A Well-designed RCT conducted in patients who

have reported adverse experiences.

B Single RCT with a highly statistically significant result.

Well-conducted retrospective case-control studies
with adverse experiences as primary end points.

Managed care claims database analysis with a highly
statistically significant result.

C Reports to regulatory agencies judged to exceed
population averages and reporting bias.

Multiple case studies with non-blinded dechallenge
and rechallenge.

Strong trends, not reaching statistical significance, for
safety issues in large RCTs.

Well-conducted prospective cohort study, giving a
result that is statistically well above population
average.

Metabolic or clinical surrogate studies.

D Undocumented opinion of experienced research
investigators and clinicians.

Poorly controlled or uncontrolled studies.

Non-definitive evidence from regulatory agency
reporting systems or managed care claims databases.

U Unknown, no appropriate evidence, or evidence
considered subject to bias.

RCT = randomized controlled trial.
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Major depression, physical inactivity, family histo-
ries of CVD and periodontal disease, advancing age,
and male gender are other risk factors for atheroscle-
rotic CVD that are commonly found in patients with
periodontitis and also may serve as confounders.

CLINICAL RECOMMENDATIONS: PATIENTS
WITH PERIODONTITIS

Although the treatment of periodontitis reduces sys-
temic markers of inflammation and endothelial dys-
function, no prospective periodontitis intervention
studies have evaluated CVD outcomes. It seems
reasonable, however, on the basis of current data,
to acknowledge that because untreated or inade-
quately controlled moderate to severe periodontitis
increases the systemic inflammatory burden, peri-
odontitis may independently increase the risk for
CVD. (See Table 1 for confidence and evidence
level codes.)

I. Patient Information
Recommendation A: Patients with moderate to se-

vere periodontitis should be informed that there may
be an increased risk for atherosclerotic CVD associ-
ated with periodontitis.

Confidence and evidence level: 2C
Recommendation B: Patients with moderate to

severe periodontitis who have one known major ath-
erosclerotic CVD risk factor, such as smoking, imme-
diate family history of CVD, or history of dyslipidemia,
should consider a medical evaluation if they have not
done so in the past 12 months.

Confidence and evidence level: 3D
Recommendation C: Patients with periodontitis

who have ‡2 known atherosclerotic CVD major risk
factors should be referred for medical evaluation if
they have not done so in the past 12 months.

Confidence and evidence level: 2D

II. Medical and Dental Evaluations
In concert with the following recommendations, it is
recommended that patients with periodontitis assess
their risk for future (next 10 years) CVD events (e.g.,
stroke, myocardial infarction) by completing either the
Reynolds Risk Score109 (http://www.reynoldsriskscore.
org) or, for risk assessment for CAD events only, the
National Cholesterol Education Program Risk Cal-
culator (http://hp2010.nhlbihin.net/atpiii/calculator.
asp?usertype=prof ), based on the Framingham
Heart Study.

Recommendation A: Medical evaluation of patients
with periodontitis should include assessment of athero-
sclerotic CVD risk, including past CVD events, and
family histories of premature atherosclerotic CVD dis-
ease or sudden coronary death, diabetes mellitus,
systemic hypertension, or dyslipidemia.

Confidence and evidence level: 2D

Recommendation B: Medical evaluation of pa-
tients with periodontitis should include a complete
physical examination and annual measurement of
blood pressure at rest (seated for 5 minutes with the
feet on the floor and attention to appropriate blood
pressure cuff size).

Confidence and evidence level: 2D
Recommendation C: Medical evaluation of pa-

tients with periodontitis should include a blood lipid
profile (total cholesterol, LDL cholesterol, HDL cho-
lesterol, and fasting triglycerides) and blood glucose
measurement. A plasma hsCRP determination is op-
tional but should be considered, because recent stud-
ies have suggested that elevated plasma hsCRP may
have added value by helping determine how aggres-
sively standard risk factors should be treated, espe-
cially lifestyle changes.57,110,111

Confidence and evidence level: 2D

III. Risk Factor Treatment: Abnormal Lipids
Recommendation A: Patients with periodontitis

and ‡1 abnormal serum lipid and/or elevated plasma
hsCRP are recommended to follow a multifaceted life-
style approach to reduce atherosclerotic CVD risk
according to the National Cholesterol Education Pro-
gram Adult Treatment Panel III guidelines.112

Confidence and evidence level: 1C
According to Adult Treatment Panel III guidelines,

emphasis on weight loss and physical activity to en-
hance weight reduction in subjects with elevated se-
rum LDL cholesterol should be undertaken. Goals
for LDL cholesterol levels are based on CVD risk as-
sessment: (1) one atherosclerotic CVD risk factor and
LDL cholesterol >160 mg/dl: target LDL cholesterol
<160 mg/dl; (2) ‡2 atherosclerotic CVD risk factors
and LDL cholesterol >130 mg/dl: target LDL choles-
terol <130 mg/dl; an optional target is LDL choles-
terol <100 mg/dl if factors such as age, metabolic
syndrome, abnormal plasma hsCRP, or abnormal
coronary calcium score (75th percentile) are pres-
ent; (3) atherosclerotic CVD disease is present or
there are CAD risk equivalents, such as diabetes
mellitus: target LDL cholesterol <100 mg/dl or
an optional target of <70 mg/dl if atherosclerotic
CVD is present and there are high-risk features,
such as diabetes mellitus, metabolic syndrome,
heavy cigarette smoking, or acute coronary syn-
dromes.

Lifestyle changes that should be undertaken are
reduced intake of saturated fats (<7% of total calo-
ries) and low levels of trans fats and dietary choles-
terol (<200 mg/day); enhancement of LDL lowering
with optional dietary strategies, such as ingesting
plant stanols or sterols (2 g/day) and increased vis-
cous (soluble) fiber (10 to 25 g/day); weight reduc-
tion; increased physical activity; and limited alcohol
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ingestion (‘‘Moderation is defined as the consumption
of up to one drink per day for women and up to two
drinks per day for men. Twelve fluid ounces of regular
beer, 5 fluid ounces of wine, or 1.5 fluid ounces of 80-
proof distilled spirits count as one drink. This defini-
tion of moderation is not intended as an average over
several days but rather as the amount consumed on
any single day.’’112) However, alcohol does not add
to atherosclerotic CVD risk and may convey some
protective effect against future CVD events. Patients
who need to lose weight should be cautioned, how-
ever, that alcohol is high in caloric content. Subjects
who do not drink alcohol should not be advised to be-
gin drinking alcohol for the purpose of CVD risk mod-
ification, because other risks of alcohol consumption,
such as higher frequencies of accidents and medical
illnesses, outweigh the possible CVD-preventive ben-
efits of alcohol.

Recommendation B: Drug therapy for elevated
LDL cholesterol should be prescribed in patients with
periodontitis in whom target LDL cholesterol levels
are not achieved with lifestyle changes.

Confidence and evidence level: 2D

IV. Risk Factor Treatment: Cigarette Smoking
Recommendation: All patients with periodontitis

who smoke tobacco should discontinue this habit be-
cause this is a major risk factor for atherosclerotic
CVD and periodontitis.

Confidence and evidence level: 1C

V. Risk Factor Treatment: Hypertension
Recommendation A: All patients with periodontitis

and elevated blood pressure should be treated to
target levels as defined by the seventh report of the
Joint National Committee on Prevention, Detection,
Evaluation and Treatment of High Blood Pressure
(JNC-7).25

Confidence and evidence level: 1C
JNC-7 defines hypertension as follows: (1) prehy-

pertension: systolic blood pressure 120 to 139 mm Hg
or diastolic blood pressure 80 to 89 mm Hg; (2) stage
1 hypertension: systolic blood pressure 140 to 159
mm Hg or diastolic blood pressure 90 to 99 mm Hg;
and (3) stage 2 hypertension: systolic blood pressure
>160 mm Hg or diastolic blood pressure >100 mm Hg.
Using JNC-7 recommendations, the target blood
pressures in patients with periodontitis are (1)
<140/90 mm Hg in all patients with periodontitis
and £2 major risk factors for CAD and (2) <130/80
mm Hg in patients with previous atherosclerotic
CVD, diabetes mellitus, chronic renal disease, or ‡3
major risk factors.

Recommendation B: All patients with periodontitis
and elevated blood pressure should undertake life-
style changes.

Confidence and evidence level: 1A

Elevated blood pressure can be significantly de-
creased by lifestyle changes, including (pressures in
parentheses indicate changes that can be anticipated
with adequate patient compliance) weight reduction
in subjects who are overweight (systolic blood pres-
sure reduction 5 to 20 mm Hg), a diet high in potas-
sium and calcium (the American Heart Association
DASH diet;113 systolic blood pressure reduction 4 to
8 mm Hg), a diet low in sodium (systolic blood pres-
sure reduction 2 to 8 mm Hg), physical activity (sys-
tolic blood pressure reduction 4 to 9 mm Hg), and
moderation of alcohol intake (systolic blood pressure
reduction 2 to 4 mm Hg).

In addition to lowering blood pressure, lifestyle
modifications also increase the efficacy of antihyper-
tensive drug therapy and decrease the risk for athero-
sclerotic CVD.

Recommendation C: All patients with periodontitis
and elevated blood pressure not controlled to target
levels with lifestyle changes should be treated with
pharmacologic therapy.

Confidence and evidence level: 2D
The following drug classes are approved for the ini-

tial treatment of hypertension: thiazide-type diuretics,
angiotensin-converting enzyme inhibitors, angioten-
sin receptor blockers, direct renin inhibitors, b

blockers, and calcium channel blockers (see recom-
mendation D).

Recommendation D: Patients with periodontitis
prescribed calcium channel blockers for hypertension
or any other indication should be monitored for wors-
ening of periodontitis in association with gum hyper-
plasia.

Confidence and evidence level: 1D
Gingival hyperplasia has been reported with all

three classes of calcium channel blockers.114 This
effect is reported most often with nifedipine, occur-
ring in up to 6% of patients,115 and less often with dil-
tiazem, amlodipine,116,117 and verapamil.118,119 The
mechanism is unknown but may be due to increased
gingival collagen production by fibroblasts.120 How-
ever, there are no specific reports of the effect of
calcium channel blockers on the severity of peri-
odontitis.

VI. Risk Factor Treatment: Metabolic Syndrome
Metabolic syndrome is diagnosed when ‡3 of the fol-
lowing features are present: (1) increased waist cir-
cumference (men ‡40 in [‡102 cm], women ‡35 in
[‡88 cm]), (2) increased serum triglyceride level
(150 mg/dl [1.7 mmol/L]) and/or drug treatment for
elevated triglycerides (most commonly fibrates and
nicotinic acid), (3) decreased serum HDL cholesterol
level (men <40 mg/dl [1.03 mmol/L], women <50 mg/
dl [1.3 mmol/L]) and/or drug treatment for decreased
serum HDL cholesterol, (4) elevated blood pressure
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(‡130 mm Hg systolic and/or ‡85 mm Hg diastolic) or
antihypertensive drug treatment of patients with his-
tories of hypertension, and (5) elevated fasting
glucose (blood glucose ‡100 mg/dl) and/or drug
treatment for hyperglycemia.

Recommendation: Patients with periodontitis meet-
ing criteria for metabolic syndrome should be identi-
fied, and all risk factors for atherosclerotic CVD should
be treated, beginning with lifestyle changes aimed at
weight reduction.

Confidence and evidence level: 1D
Metabolic syndrome is closely linked to insulin re-

sistance and is a secondary target of lipid therapy
because the risk factors for metabolic syndrome
are highly concordant and, in aggregate, enhance
the risk for atherosclerotic CVD at any serum level
of LDL cholesterol.121 Many patients with periodon-
titis meet criteria for the metabolic syndrome.103 Be-
cause measures of systemic inflammation are a
common feature of periodontitis and metabolic syn-
drome, it may be particularly important to identify
patients who meet these criteria for CVD prevention
strategies.

VII. Special Considerations in the Treatment of
Atherosclerotic CVD in Patients With Periodontitis
No reported studies present evidence that patients
with periodontitis and atherosclerotic CVD should re-
ceive different treatment from other patients with
CVD, with the possible exception of the use of calcium
channel blockers. Recent studies suggest that stan-
dard treatments of periodontitis in patients with
CVD are effective.122 The panel did make special note
that additional studies are needed regarding the effect
of other drugs used in cardiovascular medicine on
periodontitis. There is, however, no conceptual basis
for concern that any current standard treatment for
periodontitis should be altered in patients with con-
current atherosclerotic CVD.

CLINICAL RECOMMENDATIONS: PATIENTS
WITH ATHEROSCLEROTIC CARDIOVASCULAR
DISEASE WITH OR WITHOUT A PREVIOUS
DIAGNOSIS OF PERIODONTITIS

I. Patients With Atherosclerotic CVD and Previous
Diagnosis of Periodontitis

Recommendation: Periodontists and physicians
managing patients with CVD should closely collabo-
rate to optimize CVD risk reduction and periodontal
care.

Confidence and evidence level: 1D

II. Patients With Atherosclerotic CVD and No
Previous Diagnosis of Periodontitis

Recommendation A: Periodontal evaluation should
be considered in patients with atherosclerotic CVD who
have signs or symptoms of gingival disease, significant

tooth loss, and unexplained elevations of hsCRP or
other inflammatory biomarkers.

Confidence and evidence level: 2D
Recommendation B: Periodontal evaluation of

patients with atherosclerotic CVD should include a
comprehensive examination of periodontal tissues,
as assessed by visual signs of inflammation and
bleeding on probing, loss of connective tissue attach-
ment detected by periodontal probing measurements,
and bone loss assessed radiographically. If patients
have untreated or uncontrolled periodontitis, they
should be treated with a focus on reducing and con-
trolling the bacterial accumulations and eliminating
inflammation.

Confidence and evidence level: 2D
Recommendation C: When periodontitis is newly

diagnosed in patients with atherosclerotic CVD, peri-
odontists and physicians managing patients’ CVD
should closely collaborate to optimize CVD risk reduc-
tion and periodontal care.

Confidence and evidence level: 1D

RECOMMENDATIONS FOR FUTURE RESEARCH

Although the inflammation hypothesis provides a plau-
sible and attractive explanation for the periodontitis–
atherosclerosis relationship, further research is
needed to define the mechanisms linking the two dis-
eases and how patients with periodontitis should best
be managed to reduce their risk for CVD. Specific
questions that the consensus panel believes should
be addressed in future research include the following:
(1) Is periodontitis an independent risk factor for ath-
erosclerotic CVD? (2) If periodontitis is an indepen-
dent risk factor for atherosclerotic CVD, what is the
mechanism of the relationship, and at what stage(s)
of atherogenesis is it important? (3) Regardless of
whether periodontitis is an independent risk factor
for atherosclerotic CVD, should risk factors for athero-
sclerotic CVD be treated more aggressively in pa-
tients with periodontitis than current guidelines
recommend for the general population? (4) Do peri-
odontal therapeutic interventions, such as infection
and inflammation control, directly reduce the rate of
atherosclerotic plaque development and its compli-
cations, especially acute myocardial infarction and
stroke? (5) Because periodontitis in the general pop-
ulation is greatly underdiagnosed and undertreated,
what measures can improve its detection and man-
agement in persons at increased risk for primary
and secondary atherosclerotic CVD events? (6) Are
there specific oral microbial pathogens that add to
CVD risk and therefore should be targeted for antibi-
otic treatment? (7) In addition to the possible role of
periodontal inflammation caused by infection, does
secondary endotoxemia play a causative role in the
relationship between periodontitis and atherosclerotic

Editors’ Consensus: Periodontitis and Atherosclerotic CVD Volume 80 • Number 7

1028



CVD? (8) Are acute events such as acute myocardial
infarction and stroke more likely to occur during pe-
riods of worsening periodontitis? (9) Do calcium
channel blockers have any adverse effect on peri-
odontitis other than causing gingival hyperplasia in
some persons, and if so, what is the magnitude of this
effect? (10) In addition to calcium channel blockers,
are there other cardiovascular medications that may
adversely affect periodontitis?
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