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Editorials represent the opinions of the authors and not
necessarily those of the American Dental Association.

G U E S T E D I T O R I A LC O M M E N T A R Y

A recent scientific statement by the American Heart Associa-
tion (AHA) titled “Periodontal Disease and Atherosclerotic
Vascular Disease: Does the Evidence Support an Inde-
pendent Association?”1 has stimulated a wave of media

attention on this important subject. Unfortunately, a misleading
press release that has since been corrected and re-issued resulted in
dissemination of inaccurate information in the print and electronic
media and has generated more confusion about a topic that needed
clarity. For this reason, it is a good time to take a closer look at
dwhat we have learned from a wide body of literature in which
researchers have examined the association between periodontitis
and atherosclerotic vascular disease (AVD);
dwhat gaps in knowledge must be addressed in further research;
dwhat we, as health care professionals, can and should tell our
patients today about this important topic.

BIOLOGICAL PLAUSIBILITY
An important first step in the investigation of a potentially causal
relationship between a risk factor and its hypothesized outcome is
the establishment of a biological scenario that is consistent with
current knowledge and can explain how exposure to the factor may
lead to the development of the disease under study. A link between
periodontitis and atherosclerosis is indeed biologically plausible.2 It
is well known that even mild manipulation of the periodontal tis-
sues, such as occurs during mastication or personal oral hygiene,
causes translocation of bacteria from the dental plaque biofilm
through the ulcerated epithelium of the periodontal pocket into the
circulation, resulting in recurrent, transient bacteremias. In addi-
tion, inflammatory mediators that are produced in abundance
locally at the gingival tissues in periodontitis also can be dissemi-
nated through the vasculature. Circulating bacterial products and
inflammatory mediators “excite” the vascular endothelium and
result in endothelial activation, which is an incipient event in the
process of atherogenesis. Experimental animal studies have shown
that oral inoculation by periodontal pathogens results in accelerated
atherosclerosis, and that bacterial DNA from the infecting patho-
gens can be localized within the vessel walls, an observation also
corroborated by findings in human endarterectomy specimens.
When compared with periodontally healthy individuals, patients
with periodontitis have higher serum levels of inflammatory media-
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tors, including C-reactive pro-
tein,3 an acute-phase protein
that has been shown to be asso-
ciated with future cardiovas-
cular events.4

STRENGTH OF THE
ASSOCIATION BETWEEN
PERIODONTITIS AND
ATHEROSCLEROTIC
VASCULAR DISEASE

Investigators in a large number
of epidemiologic studies pub-
lished in the past 20 years have
examined the association be-
tween periodontitis and AVD-
related outcomes. These studies
differ considerably with respect
to design (cross-sectional, case-
control, prospective or retro-
spective cohort), sample size,
periodontitis case definitions
used as exposures (clinically
assessed or self-reported perio-
dontal status, radiographic
bone loss, tooth loss, bacterial
colonization by specific oral
pathogens and serum anti-
bodies to periodontal micro-
biota) and outcome variables
(coronary heart disease, myo-
cardial infarction, stroke). It is
important to note that perio-
dontitis and AVD share a
number of powerful risk fac-
tors, including cigarette
smoking, diabetes mellitus and
low socioeconomic status, all of
which can contribute to a con-
founded association. For this
reason, investigators in epi-
demiologic studies of higher
quality have adjusted statisti-
cally for many of these factors
in appropriate analyses and
found an independent, positive
association between perio-
dontitis and AVD. Notably, to
eliminate the potential residual
influence of smoking that can
act both as a confounder and as
an effect modifier, recent
studies have demonstrated a
positive relationship between
periodontitis and AVD among
people who have never smoked.

After evaluating the totality

of epidemiologic evidence, the
authors of the AHA scientific
statement concluded that perio-
dontitis is associated with AVD
independent of known con-
founders.1 This means that the
observed association between
periodontitis and AVD cannot
be attributed solely to the rec-
ognized common risk factors.
The scientific statement under-
scores that no causal relation-
ship has been established be-
tween periodontitis and AVD. It
must be realized, however, that
it is difficult to demonstrate a
causative exposure for a dis-
ease of multifactorial etiology.

THE ROLE OF
PERIODONTAL THERAPY
AND THE NEED FOR
FURTHER RESEARCH

If periodontitis is independ-
ently associated with cardiovas-
cular disease, does that mean
that successful treatment of
periodontitis will prevent the
onset of cardiovascular disease
or slow its progression? Unfor-
tunately, the research that
could answer these questions
definitively has not been con-
ducted, which is why the scien-
tific statement’s authors con-
cluded that there is no evidence
that treating periodontal dis-
ease will reduce cardiovascular
disease. Very recently, findings
from an observational study
involving data from a national
health insurance registry sug-
gested that regular tooth
scaling was associated with
decreased risk of experiencing
cardiovascular events during a
seven-year period.5 Interven-
tion studies to date have
focused on surrogate markers
for atherosclerosis, and their
findings have demonstrated
that treatment of periodontitis
results in improved vascular
endothelial function,6 a
decrease in carotid intima
media thickness7 and a general
reduction in systemic inflam-

mation.2,3 However, the effects
of therapy on individual inflam-
matory markers varied sub-
stantially, and the determi-
nants of this heterogeneity are
understood poorly and should
be examined in future studies.
The findings of a pilot study
aimed at testing the feasibility
of using nonsurgical perio-
dontal treatment in the sec-
ondary prevention of AVD sug-
gested that obesity may nullify
the potential of periodontal
therapy to reduce systemic
inflammation.8

Clearly, there is a need for
adequately powered, definitive
clinical trials to assess the
effects of periodontal therapy
on AVD-related clinical out-
comes. There also is a need to
define the optimal timing and
intensity of the intervention to
be tested (nonsurgical, surgical
or combined with adjunctive
pharmacotherapies) as well as
the appropriate maintenance
protocol and length of follow-
up. Furthermore, we must
understand whether the sys-
temic effects of periodontal
therapy are dependent on the
patient’s overall risk profile for
AVD, and whether certain sub-
groups of patients are more or
less likely to benefit from such
interventions. It thus is evident
that the required research
needs are formidable in size,
scope, expense and duration.
Even if all necessary funding
was available today and the
needed studies were initiated
immediately, we still would be
years away from obtaining the
definitive answers we desire for
ourselves and for our patients.

WHAT WE KNOW AND WHY
IT IS IMPORTANT

So what conclusions can we
draw given the available scien-
tific evidence and the current
gaps in knowledge, and what
messages can we communicate
to the public?
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dMultifactorial diseases such
as atherosclerosis are the result
of a complex interplay of mul-
tiple risk factors.
dPeriodontitis is associated
with increased risk of devel-
oping atherosclerosis; this asso-
ciation is independent and
cannot be attributed to shared
risk factors.
dThe observed association is
biologically plausible and a
series of important mechanisms
mediating the link between the
two diseases have been identi-
fied, including the inflamma-
tory process.
dThe risks associated with the
treatment of periodontitis are
low and are outweighed by
therapy-mediated benefits;
treatment typically does not
include systemic adjunctive
pharmacotherapies that may
result in adverse side effects.
dPeriodontal therapy results
in improved endothelial func-
tion and reduced systemic
inflammation, both important
markers of cardiovascular
health. No studies have been
conducted yet to test the effect
of periodontal therapy on
future AVD-related clinical
events.

dAchieving and maintaining
oral/periodontal health is an
integral part of a holistic
approach to general health
along with other health-
promoting behaviors (healthy
diet, exercise, smoking cessa-
tion). The dental team can play
an important role in the control
of risk factors and the promo-
tion of a healthy lifestyle. �
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THREE-UNIT FDPs
I wish to comment on Dr.
Matthias Kern and colleagues’
March JADA article, “Ten-Year
Outcome of Three-Unit Fixed
Dental Prostheses Made From
Monolithic Lithium Disilicate
Ceramic (JADA 2012;143[3]:
234-240). Their stated conclu-
sion is that “three-unit FDPs
made from monolithic lithium
disilicate ceramic showed five-
and 10-year survival and suc-
cess rates that were similar to
those of conventional metal-
ceramic FDPs.” I don’t see how
the information in the article
justifies that conclusion. Here’s
why.

First, the dental faculty in
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