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Abstract: Periodontal disease is a chronic, multifactorial condition that affects a significant portion of the global population.
Traditional approaches to its management have often followed a generalized protocol. However, the advent of personalized
medicine has ushered in a transformative era—one where periodontal therapy is tailored to the individual patient.
Personalized periodontics integrates patient-specific data including genetics, systemic health status, behavioral factors, and
risk profile to optimize diagnosis, prevention, and treatment outcomes. This article provides an overview of the P4 medicine
framework——predictive, preventive, personalized, and participatory—and illustrates how it is applied in periodontology.
Through the lens of key risk factors such as smoking, diabetes, obesity, cardiovascular disease, and stress, this review
emphasizes the need for individualized care pathways to enhance treatment efficacy and improve overall patient wellbeing.
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. INTRODUCTION . P4 MEDICINE IN PERIODONTICS

Periodontal diseases represent a spectrum of The concept of P4 medicine—Predictive, Preventive,
inflammatory conditions affecting the supporting structures Personalized, and Participatory—offers a framework for
of the teeth. While microbial plague remains the principal individualized periodontal care:
etiological agent, disease onset and progression are largely
governed by host factors, including genetic predisposition, e Predictive: Utilizes genetic, microbial, and biochemical
immune response, and lifestyle-related variables. Over the markers to identify at-risk individuals.
last decade, the emphasis has shifted from a one-size-fits-all e Preventive: Focuses on early interventions tailored to
treatment model to a more personalized, risk-based approach. patient-specific risk profiles.
Personalized periodontics draws upon the broader medical e Personalized: Considers the patient's systemic health,
movement of “precision medicine,” wherein therapy is habits, and immunologic response in treatment planning.
tailored - according to individual variability in genes, e Participatory: Encourages active patient involvement in
Predictive, Preventive, Personalized, and Participatory—
is especially relevant in periodontics, where early risk 1. MAJOR RISK FACTORS AND THEIR
prediction and behavioral participation play pivotal roles in INDIVIDUAL IZED MANAGEMENT
successful outcomes. The present article elaborates on the
rationale and application of personalized strategies in > Smoking

periodontology, highlighting the influence of modifiable and

non-modifiable risk factors on disease management. e Impact: Impairs immune response, promotes pathogenic

biofilm, reduces healing capacity, and alters fibroblast
function.
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Clinical Outcome: Smokers exhibit deeper pockets,
greater bone loss, and poor response to nonsurgical and
surgical therapy.

Management Strategy: Incorporate smoking cessation
programs—brief counseling, 5A’s model,
pharmacotherapy referrals, and post-cessation support.

Diabetes Mellitus

Impact: Hyperglycemia leads to increased AGE
accumulation, oxidative stress, and an exaggerated
inflammatory response.

Clinical Outcome:  Bidirectional relationship—
periodontitis exacerbates glycemic control, and vice
versa.

Management Strategy: Glycemic control assessment
(HbAlc < 8% preferred), stress on maintenance, and

regular monitoring of systemic and periodontal
parameters.

Cardiovascular Disease

Impact: Periodontal pathogens enter bloodstream,
triggering systemic inflammation and endothelial
dysfunction.

Clinical Outcome: Increased risk of atherosclerosis,
hypertension, and myocardial events.

Management Strategy: Interdisciplinary care involving
cardiologists, patient education on oral-systemic link, and
rigorous periodontal maintenance.

Obesity

Impact: Adipokines from excess adipose tissue
perpetuate  chronic  inflammation and  immune
dysregulation.

Clinical Outcome: Obese patients show greater

attachment loss and poorer healing.

Management Strategy: Lifestyle interventions, weight
management, dietary modifications, and counseling for
metabolic syndrome.

Psychological Stress

Impact: Alters immune response via neuroendocrine
pathways and affects oral hygiene behaviors.

Clinical Outcome: Elevated cortisol, poor compliance,
increased inflammation and tissue breakdown.
Management Strategy: Use of stress biomarkers (e.g.,
cortisol, CRP), behavioral therapy, counseling, and
customized recall intervals.

V. CLINICAL IMPLEMENTATION OF
PERSONALIZED PERIODONTICS

Implementing Personalized Care Requires:

Comprehensive patient profiling (medical
systemic diseases, stress, habits).

history,
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Use of risk calculators, genetic tests, and biomarker
assessments where available.

Developing tailored treatment plans incorporating
systemic management, behavior modification, and
frequent recall.

Strong emphasis on patient motivation and participation
for sustained outcomes.

V. CONCLUSION

Personalized periodontics marks a shift from reactive to

proactive care. By integrating biological, behavioral, and
systemic data into diagnosis and treatment planning,
clinicians can deliver highly targeted interventions that
improve patient satisfaction and long-term periodontal health.
Future advances in genomics, salivary diagnostics, and digital
health tools will further enhance the personalization of
periodontal care, making it a cornerstone of precision

dentistry.
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