
Understanding inflammatory residual risk sheds new light on 
clinical importance of periodontitis in cardiovascular disease. 

 
 

Marta Czesnikiewicz-Guzik BDS PhD; Francesco D’Aiuto DMD PhD, John E Deanfield MD PhD 

 
Understanding of the role of inflammation in mediating cardiovascular risk has been 
questioned by the recent publication of the CANTOS Trial 1. This fairly large proof of concept 
study showed for the first time that targeting body chronic inflammation is linked to reduced 
cardiovascular events particularly in patients with high residual inflammatory risk as identified 
by high hsCRP and high IL-6 levels. Whilst the study demonstrated that harnessing upstream 
inflammation can prevent cardiovascular events, discussion continues on ways to safely target 
inflammation2. Notwithstanding pharmacological approaches are clearly feasible, identifying 
and treating unconventional but common sources of systemic inflammation, causally 
associated to cardiovascular diseases creates a unique, safe and cheap opportunity.  
Interestingly, periodontitis represents one the most prevalent form of chronic inflammatory 
disease (both local and systemic) worldwide with an estimated frequency of 40 -70% 3. Most 
of recent surveillance surveys estimate that at least 40% of dentate adults 30 years or older 
have some form of periodontitis and these figures reaching >60% in people over 65 (REF). 
Until recently the vast majority of evidence available linking periodontitis to cardiovascular 
diseases was mainly derived from observational or based on small underpowered studies 3. In 
some of these studies surrogates were used to reason about the periodontal status such as 
presence of loose teeth or poor oral hygiene. In 2012, the American Academy of 
Periodontology issued a joined statement with the American Heart Association about the link 
between cardiovascular diseases and periodontal diseases: “Observational studies to date 
support an association between PD and ASVD independent of known confounders. They do 
not, however, support a causative relationship. 4,5.   
 
Over the last 10 years, promising evidence resulting from randomized clinical trials 
demonstrate that intensive treatment of periodontitis can affect cardiovascular risk. In a 
landmark study it was shown that a single session of intensive dental treatment to manage 
periodontal inflammation caused an initial deterioration but then a steady improvement in a 
surrogate measure of vascular function. Systematic appraisal of the evidence from small 
intervention studies which followed confirmed that treatment of periodontitis produced a 
reduction of systemic inflammation especially in patients with other comorbidities (i.e. 
diabetes) (Teew et al..) and that both endothelial function and surrogate measures of 
atheroma (cIMT) were improved (Orlandi et al 2014). On this basis, it is not surprising to report 
that a recent randomized clinical trial demonstrated that managing effectively periodontal 
inflammation was associated with improved metabolic status in patients with type 2 diabetes 
up to 12 months. This benefit was linked to a progressive reduction of systemic inflammation 

(as assessed by CRP and TNF-) and more interestingly to an improved vascular and kidney 
functions profiles of patients in the test group (D’Aiuto et a 2018). These changes were 
independent of common cardio-vascular risk factors and even of standard pharmacologic 
regimens to tackle the well-known residual vascular risk of patients with diabetes. 
 



An important and often underestimated insight of this study is that the degree of 
improvement in metabolic and vascular parameters was mostly associated in a linear fashion 
with the magnitude of reduction of gingival inflammation and improved oral health (alluding 
at the obvious bacterial and inflammatory burden represented at the dento-gingival 
interface). Direct microbial distant effects on the vascular system have been previously 
postulated through interactions of circulating bacteria with endothelium6. Additionally, there 
is lack of compelling evidence that periodontal bacteria found in the atherosclerotic plaque 
by PCR are viable7 . At the same time many authors demonstrated systemic activation of the 
immune system in process of periodontitis by showing elevation of the production of pro-
inflammatory markers and cytokines 8-13. Consistent evidence demonstrates a significant 
decrease of proinflammatory cytokines and improvement of endothelial function after 
intensive periodontal treatment 14. Following this study other groups confirmed a beneficial 
influence of periodontal treatment on inflammatory markers as cytokines, CRP and 
endothelial function 10, 11, 15-18. It is also worth highlighting that rather than just a mere 
reduction of biomarkers of inflammation, recent evidence points at cellular pathways linked 
to vascular reactivity as exciting new mechanisms through which common sources of extra-
vasal inflammation could influence the onset and progression of vascular disease (Masi et al 
2018).  
 
We have recently extended this understanding to hypertension and blood pressure control.  
So far, similarly to other CVD, the evidence linking periodontitis and hypertension was purely 
based on observational evidence 13, 14, 19-28, which we have recently systematically appraised 
and confirmed that diagnosis of periodontitis is associated with an average 20% increase of 
hypertension risk and an average increase of blood pressure of moderate magnitude ( range 

in SBP=113-172/DBP=66-101 mmHg)29. Further exploring this link, a Mendelian Randomization 
in the UK-Biobank and ICBP-GWAS datasets (including ~750,000 participants) was undertaken 
to determine the causal nature of the relationship of periodontitis with increased blood 
pressure using previously GWAS-linked genetic variants as surrogates of lifetime risk of 
periodontitis. The same group performed the first randomized trial using ambulatory blood 
pressure as a primary endpoint in patients with insufficiently controlled hypertension. 101 
patients with office blood pressure >140/90mmHg despite stable antihypertensive regimen 
(using at least 1 medication for over 6 months) and concomitant moderate to severe 
periodontitis were randomized 1:1, to receive intensive or control periodontal treatment. In 
the intensive therapy group, 2-months after treatment we observed a reduction in blood 
pressure of 7.5+/-10.5 mmHg. This was accompanied by improved endothelial function as 
assessed by flow mediated dilatation. It was reassuring to note that the degree of SBP 
reduction was again mainly correlated with the improvement of gingival inflammation. These 
findings raise the question of whether improving periodontal health could result in substantial 
blood pressure reductions in larger populations and more importantly without changes of 
standard pharmacotherapy. Whilst the degree of blood pressure reduction may appear large, 
it is important to note that it is consistent with the results of few intervention trials using office 
blood pressure after periodontitis treatment. In the most recent of these randomized trials, 
the change in blooed pressure between intensive and control periodontal therapy reached 
12,57+/- 10.4 mmHg when measured in patients with prehypertension30. 
 
Pathomechanisms of the effects of periodontitis on vascular blood pressure regulation are 
complex and not fully understood but they link into recently discovered immune mechanisms 



underlying hypertension 31. It has been demonstrated that periodontal inflammation is not 
only local process confined within the periodontal tissue but periodontal microbial antigens 
are leading to activation of innate and adaptive immunity. These activated cells can easily 
contribute to developing pathology in the vessels wall, kidney and penetrate blood-brain 
barrier to influence sympathetic nervous system 32. 
 
Similar mechanisms are likely to link periodontitis to hypertension. In a recent experimental 
model of hypertension, immunization of mice using P. gingivalis antigens caused increased 
susceptibility to raised blood pressure in response to sub-pressor doses of Angiotensin II 33. 
In the recently reported clinical trial, analysis of pro- and anti-inflammatory cytokines and 
circulating cell immunophenotyping has demonstrated significant reductions in circulating 
IFN-gamma, IL-17, IL-6 levels in plasma as well as pro-inflammatory monocytes 
(CD16+CD14dim) and activated CD8+CD38+ T cells after 2 months after intensive periodontal 
therapy 34 suggesting that these cells may be linked to pathogenesis of periodontitis, while 
their role in hypertension has also been shown before.  
 
In summary, recent eveidence has changed our understanding of the relationship between 
cardiovascular risk and periodontitis. Initially thought to be observational and coincidental, 
it is now evident that periodontal health could be an essential parameter for vascular 
function, glucose control, metabolic health and blood pressure control as well. Considering 
the high prevalence in the general population, the research community should face the 
possibility that periodontitis is one of the key contributors to body chronic inflammation 
hence it can be a major contributor to a residual inflammatory burden/risk.  
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