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The Relationship Between Hypertension and Periodontitis: A Minireview
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Abstract

The Perio medicine relationship between Hypertension and periodontitis have been widely addressed in many studies.
Hypertension and periodontitis belong to a group of illnesses called non-communicable diseases (NCDs); they are rising in prevalence
due to an increasingly aging population. NCDs comprise 71% of global deaths. The host microbial interaction, oxidative stress, the
levels of nitrous oxide, endothelial dysfunction and increased levels of pro-inflammatory cytokines are possible links. Periodontitis
patients often manifest higher arterial blood pressure and higher prevalence rates of hypertension. After performing non-surgical
periodontal therapy (NSPT) hypertension patients showed lower levels of blood pressure. The purpose of this minireview is to
highlight recent studies that show strong associations between both diseases and demonstrate novel approaches in diagnosing,
predicting and preventing the occurrence of both chronic inflammatory conditions thus reducing the global burden and improving
lifestyle.
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Abbreviations The prevalence of chronic conditions like Hypertension (HT) and

NSPT: Non-Surgical Periodontal Therapy; ELISA: Enzyme Linked Periodontitis (PD) rise dramatically, becoming 60-70% of people

Immunosorbent Assay; HT: Hypertension, PD: Periodontitis; above 65 years old and 50-70 % of people above 65 years old,

NCDs: Non-Communicable Diseases respectively [2,3]. This makes it crucial for our attention to shift
towards controlling those diseases to improve the lifestyle of the

Introduction aging population and reduce their death rates. Periodontal disease

In a world with an aging population with an expected rise in has a strong inflammatory basis induced by complex bacterial

the mean age of the population from 30 in 2021 to 36 in 2050 [1].  SPecies that elicit host response and result in consequent damage

Citation: Lana Ashraf, et al. “The Relationship Between Hypertension and Periodontitis: A Minireview". Acta Scientific Dental Sciences 10.5 (2026):
11-17.


https://actascientific.com/ASDS/pdf/ASDS-10-2108.pdf

The Relationship Between Hypertension and Periodontitis: A Minireview

of the teeth’ supporting tissues, including the gingiva, cementum,
alveolar bone, and periodontal ligaments [4]. Many modifiable
risk factors like smoking, poor oral hygiene, diabetes, age, and
stress are linked to periodontitis. It’s equally important to mention
that Periodontitis is a modifiable risk factor for many systemic
conditions like cardiovascular diseases (CVDS), diabetes, and

adverse pregnancy outcomes like preterm/ low birth weight [5].

Hypertension is a condition in which there is a sustained
elevation in arterial blood pressure [6]. It is a multifactorial disease
that can be caused by endothelial dysfunction (ED), oxidative
stress, and inflammation. The host-bacterial interaction is the link
between periodontitis and hypertension, as well as other chronic

illnesses like Diabetes Mellitus and Alzheimer’s [7].

Among studies, a Case-control study based the link between
both diseases on the fact that periodontitis patients’ show higher
arterial BP values and a 30% to 70% higher chance of also being
diagnosed with hypertension, specifically in the presence of

gingivitis [8].

Periodontitis patients express elevated levels of biomarkers of
inflammation, like C-reactive protein (CRP), TNF-qa, neutrophilic
enzymes, WBCs, disparity in T-cell subtypes, neutrophil dysfunction,
it's important to note that all of which play a role in changes in
vasculature as well as endothelial dysfunction (ED). Pathogens
related to periodontitis showed a relationship to hypertension
in epidemiological studies. Periodontal pathogens result in an
elongated time of T-cell activation and elevated concentrations of

CRP, TNF-a, and IL (interleukin)-1p, inducing elevated BP values
(8]

The first study to suggest a correlation between periodontal
pathogens and hypertension was INVEST (infections and vascular
disease epidemiology study) in 2012. Its results concluded that
showed a positive correlation between the number of subgingival
periodontal pathogens and both systolic blood pressure (SBP) and

diastolic blood pressure (DBP) as well as hypertension prevalence

[9].

Thus, it’s of utmost importance to highlight the possible links
between those two diseases and to present different modalities in

diagnosis to halt these diseases and reduce their global burden.
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Etiopathogenesis of periodontitis

If an optimum environment for bacteria exists it would be the
oral cavity. It provides a niche rich in nutrients essential for the
sustainable living of microorganisms in a complex biofilm. It’s
estimated that 700-1000 species of bacteria reside in the dental
biofilm [10]. These bacterial species cause Periodontitis, not in
their planktonic free form, but as they live in a complex tenaciously
adherent biofilm [5].

The primary host-response is inflammation. The inflammatory
process starts with vasodilation, increased capillary permeability,
and recruitment of innate immune cells like Neutrophils and
Macrophages, these cells not only kill the pathogen they also
release pro-inflammatory cytokines like Interleukin-1 (IL-1),
Interleukin-6 (IL-6), Tumor necrosis factor-o (TNF-a) that attract
other cells as well as further degrade the pathogen and facilitate its
engulfment and presentation by Antigen presenting cells (APCs) to

be recognized and counteracted by adaptive immune [11].

In case of a prolonged and exaggerated bacterial stimulus,
excessive super oxygen ions, along with pro-inflammatory
cytokines induce destruction of the connective tissue matrix and
enhance bone resorption, which leads to the bystander damage of

the periodontium and consequent tooth loss if left untreated [12].

Risk factors for PD are inclusive of poor oral hygiene, smoking,
diabetes mellitus, osteoporosis, rheumatoid arthritis (RA), obesity
and stress. Additionally, many polymorphisms in genes have been
inconsistently related to an elevated chance of periodontitis and

atherosclerotic cardiovascular disease (ASVD) [13].

Diagnosis and Therapy of periodontitis

Bleeding on probing (BOP), probing depth (PD), clinical
attachment level (CAL), plaque index (PI) and radiographic bone

loss, are the basis of the traditional diagnosis of periodontitis [14].

Oral fluid-based point-of-care diagnostic procedures (Ex:
GCF samples) have been documented as potentially better tests
for diagnosing periodontal diseases. A mutual secretion of pro-
inflammatory cytokines, including interleukin (IL)-1f, IL-6, and
tumor necrosis factor (TNF)-a is present in both diseases and is

believed to play a significant role in their pathophysiology [15-19].
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The investigation of cytokines and their role in the pathogenesis
of periodontitis have significantly contributed to a more reliable
assessment of the current disease status (health vs disease)
especially when correlated to clinical findings like BOP, PD
and CAL thus facilitating early diagnosis. Also, assessing the
progression rate along with highlighting potential therapeutic
strategies targeting cytokines [20-24]. Although Non-surgical
periodontal therapy (NSPT) is the gold standard when it comes
to the therapy of periodontitis as well as studies show its effect
in reducing cardiovascular risk markers as well as reducing blood
pressure [8,25]. Adjunctive periodontal therapy aiming at host
modulation can be pivotal in improving efficacy of NSPT. The use of
monoclonal antibodies against IL1-f (e.g., canakinumab) or TNF-a
(e.g., infliximab, etanercept), are currently being used for treating
RA patients’, which is also a result of a dysregulated immune
system, this paves the road to potential control over periodontal
disease [26].

Systemic effect of periodontitis

The local inflammatory mediators associated with periodontitis
don’t remain confined to the oral cavity but rather spread through
the systemic circulation and share in the occurrence as well as
development of major illnesses by causing systemic low-grade
inflammation (LGI) [27].

The main pro-inflammatory mediators in periodontitis that
affect the general health are IL-1f, IL-6, TNF-¢, and IL-17 [28].
There’s so much evidence supporting the link between PD and
Diabetes mellitus. This is manifested in poor control over blood
glucose levels through increasing insulin resistance by increasing
concentrations of IL-1f3, IL-6, and TNF-a. Hyper glycemia in terms
increases the levels of proinflammatory cytokines and creates an

infinite loop of inflammation [29-31].

Periodontitis and cardiovascular diseases have a possible link
that is well established through available evidence. TNF-a also
regulates Angiogenesis, which is the process of new capillary
formation, through stimulating Vascular Endothelial Growth Factor
2 (VGEF-2), which plays a destructive role on the periodontium.
There are findings given that TNF-a upregulates secretion of
Endocan, a marker of endothelial dysfunction which is one of
the early signs of CVDs [16,32,33]. Pro-inflammatory cytokines,
like IL-1B and IL-6, increase vascular inflammation and promote

prothrombotic events, whereas IL-17 has been associated with
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the process of new blood vessels formation through its influence
on the endothelium function as well as smooth vascular muscle
cell growth and increase in number. The cumulative systemic
inflammation generated by these mediators may provide a
biological foundation for the observed epidemiological correlation
between compromised periodontal health and an elevated risk of

cardiovascular disease [34].

Another strongly related systemic condition to periodontitis is
RA whereas Both diseases show a dysregulated immune response
associated with bystanding tissue destruction with similar
increase in cytokines levels including IL-15, TNF-a, and IL-17.
Among the key pathogenic micro-organisms in periodontal disease
is Porphyromonas gingivalis (PG). It plays a role in RA by inducing
deamination of host proteins, possibly inducing an autoimmune
response in patients with high genetic susceptibility. This further
proves the common pathway between both diseases and how
periodontitis induced LGI can worsen symptoms of RA like joint

pain and edema [27].

Hypertension

Hypertension is considered the most common of all
cardiovascular diseases; thus, it is the number one reason for
global death worldwide. Its prevalence is more than a billion
people worldwide. It's often referred to as the “silent killer” as it’s

asymptomatic in most cases [35].

The ISH 2020 guidelines define hypertension as repeated office
blood pressure values equal to or more than 140 mm/hg systolic
blood pressure and equal to or more than 90 mm/hg diastolic

blood pressure [36].

Hypertension can be classified as essential (or primary)
hypertension and secondary hypertension. Essential hypertension,
which accounts for 90-95% of all hypertension cases, is
characterized by the absence of a specific underlying cause.
In contrast, secondary hypertension, which is attributed to an
identifiable cause, affects approximately 5-10% of grown-ups in the
United States of America with a positive diagnosis of hypertension
[37].

According to the WHO 2023, there are many risk factors
for hypertension, the major ones being genetics, older age,

obesity, high-salt diet, and drinking too much alcohol. Chronic
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periodontitis has been associated with increased atherogenesis
and thromboembolic events thus contributing to the incidence of

CVDs including hypertension [38].

Etiopathogenesis of hypertension

It is a complex disorder caused by the interplay between
genetics and environmental factors. Increase in salt intake is
associated with impaired Renin angiotensin aldosterone system
(RAAS) this leads to increasing blood volume this increases
sympathetic nervous system activation and increases peripheral
resistance thus the blood pressure increases. Obesity as part of
the metabolic syndrome causes insulin resistance which further

increases sodium retention [39-41].

Another possible mechanism for hypertension is Oxidative
stress; it can be explained as the lack of Nitrous oxide (NO)/
Reactive Oxygen species (ROS) balance in favor of ROS. ROS
release is increased in response to many factors including chronic
inflammation, smoking, high fat diet, high coffee and alcohol
consumption. These factors result in an increase in production
of ROS which is associated with damage to DNA and RNA leading
to damage on the level of cells and tissues. NO on the other
hand is a potent vasodilator released by endothelial cells, in the
presence of high amounts of ROS the NO availability is reduced
leading to endothelial dysfunction, stiffer blood vessels, more

vasoconstriction and increase in blood pressure [42].

Possible links between periodontitis and hypertension
Periodontal pathogen

Many epidemiological studies link Hypertension to periodontal
related micro-organisms. Periodontal pathogens cause anincreased
time of T-cell activation and elicited increased levels of CRP, TNF-q,

and IL (interleukin)-1, leading to an elevated BP value [8].

Common inflammatory pathway

Periodontitis patients express elevated levels of local and
systemic inflammatory biomarkers, such as C-reactive protein
(CRP), TNF-qa, neutrophilic enzymes, WBCs, disparity in T-cell
subtypes, neutrophil dysfunction, which are all mechanisms

resulting in vascular changes and endothelial dysfunction (ED) [8].

Macro and Micro vasculature damage and ischemia

The atherosclerotic events associated with hypertension cause

ischemia and result in microvascular damage in the periodontium
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thus increasing the severity of periodontitis [35]. On the other hand,
the chronic inflammatory state that exists in chronic periodontitis
is associated with further destruction of the vasculature along
with endothelial dysfunction which in terms increases the risk for
hypertension [13].

Endothelial dysfunction

Endothelial dysfunction is a common pathway between the two
diseases and represents one of the earliest steps in the pathogenesis
of hypertension. It is characterized by impaired vasodilation,
increased arterial stiffness, and a pro-inflammatory vascular state.
Patients with periodontitis demonstrate measurable endothelial
dysfunction, assessed by flow-mediated dilation and carotid
intima-media thickness, which parallels findings in hypertensive
populations [43]. In a study conducted by Kumar in 2020, there
was a statistically significant decrease in Endocan (p < 0.01) among
all the groups after NSPT [44].

Oxidative stress

The ROS increase in hypertension is considered a mediator
of vasoconstriction and vascular inflammation [45]. A cross-
sectional study among the French population in 2010 suggests
that periodontitis increases the risk of metabolic syndromes (MS),
characterized by oxidative stress and diabetes. On the basis of a
systematic review and meta-analysis, there was strong evidence
for an association between MS and PD. Thus, insulin resistance and
oxidative stress are cornerstones in MS, periodontitis, CVD and

hypertension [46-48].

Evidence across studies

Among studies, a Case-control study based the link between
both diseases on the fact that periodontitis patients’ show higher
arterial BP values and a 30% to 70% higher chance of also being
diagnosed with hypertension, specifically in the presence of
gingivitis [8].

A study showed that untreated periodontitis was positively
correlated to increased levels of both systolic and diastolic blood
pressure in adults, while another study showed that NSPT reduced
systemic inflammatory biomarkers and improved vascular health

among hypertensive patients [47,49].

The effect of NSPT on blood pressure values is a point of debate

among studies. Many recent studies prove that NSPT lowers
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systolic and diastolic blood pressure [25,49-51]. On the contrary,
a systematic review of randomized controlled trials, for example,
did not find consistent reductions in systolic or diastolic blood
pressure after NSPT [52]. This can be explained that the direct
hemodynamic effects of NSPT may be limited in the short term and

require longer follow-ups and larger samples [50,51].

Conclusion

The relationship between periodontitis and hypertension is
complex and deeply rooted in chronic inflammation. There is a rich
pool of evidence available that supports their interplay. Within the
available evidence there are some limitations including the need for
larger sample sizes, longer follow-up durations, measurement of
both systemic and local biomarkers for a more precise assessment
of both conditions. The employment of biomarkers quantification
in the process of diagnosis results in high precision and opens

doors to novel cytokines targeted therapy.
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