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Abstract

Background: Oral diseases remain a significant global health burden. The traditional restorative approach to dental care,
focused on repairing disease outcomes, is increasingly recognized as insufficient for managing these chronic, multifactorial
conditions. This highlights a critical need for a more preventive and holistic paradigm. Objective: This review aims to
synthesize the current evidence on key dietary and pharmacological adjuncts that supplement and enhance standard
mechanical dental care. Furthermore, it seeks to critically analyze the essential role of interprofessional collaboration (IPC)
in the effective implementation of these adjuncts to optimize patient outcomes and facilitate a shift towards comprehensive,
patient-centered oral healthcare. Methods: A comprehensive literature search was conducted across multiple electronic
databases, including PubMed, Scopus, and Web of Science, for articles published up to June 2025. The review prioritized
systematic reviews, meta-analyses, randomized controlled trials, and authoritative position papers. Findings: The evidence
strongly supports the efficacy of various pharmacological adjuncts, including topical fluorides for remineralization,
chlorhexidine for short-term microbial control, and sub-antimicrobial dose doxycycline for host modulation in
periodontitis. Dietary adjuncts, such as polyphenols, probiotics, and dietary nitrates, show promising potential in
modulating the oral microbiome and host response. The synergistic potential of these adjuncts is most effectively realized
when managed by a cohesive interprofessional team. This collaborative model, involving dentists, physicians, pharmacists,
and dietitians, allows for comprehensive management of interconnected factors such as systemic disease, polypharmacy,
and complex nutritional needs. Conclusion: The integration of evidence-based dietary and pharmacological adjuncts
through a structured interprofessional collaborative model is fundamental to advancing modern dental care.

Keywords: Oral health, dental caries, periodontitis, dietary adjuncts, pharmacological adjuncts, nutrition, interprofessional
collaboration.
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1.0 INTRODUCTION model has provided invaluable solutions for restoring
1.1 The Shifting Paradigm in Modern Dentistry: function and aesthetics, its limitations have become
From Restoration to Prevention increasingly apparent. A purely restorative approach is
For much of its history, the practice of dentistry inherently reactive, intervening only after irreversible
has been dominated by a surgical-restorative model, a tissue damage has occurred. This has perpetuated a cycle
paradigm focused on the mechanical repair of damage of restoration and re-restoration that is not only costly
caused by oral diseases. This approach, colloquially but also fails to prevent disease recurrence.
known as "drill and fill," has centered on treating the
sequelaec of dental caries and periodontal disease— Over the past several decades, a profound
cavities and tooth loss—rather than addressing their paradigm shift has been underway, moving dentistry
complex biological and behavioral etiologies. While this towards an evidence-based medical model that
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prioritizes prevention, risk assessment, and early
intervention. This evolution is driven by two powerful
and interconnected forces: the irrefutable scientific
evidence linking oral health to systemic health and the
staggering economic burden of untreated oral diseases.
The oral cavity is no longer viewed as an isolated
anatomical region but as a "window to the body," where
oral inflammation and infections are recognized as risk
factors for a host of systemic conditions, including
cardiovascular disease, diabetes mellitus, rheumatoid
arthritis, and adverse pregnancy outcomes. This oral-
systemic link has transformed dentistry from a technical
craft into a medical discipline, where the management of
oral health is understood as an integral component of
overall patient health.

This conceptual shift is underscored by a stark
economic reality. The global economic impact of oral
diseases was estimated to be a staggering US710 billion
in 2019 alone. This figure comprises US387 billion in
direct treatment costs and an additional US$323 billion
in productivity losses due to absenteeism from work and
school. For context, these productivity losses are
comparable to those from diseases that rank among the
top ten global causes of death. This immense financial
strain renders a treatment-centric model fundamentally
unsustainable for healthcare systems, individuals, and
societies worldwide. The data present a compelling
argument: the shift towards prevention is not merely a
philosophical evolution toward "better" dentistry but an
economic and clinical imperative. The most effective
way to reduce this burden is not by becoming more
efficient at restoring damage, but by preventing the
damage from occurring in the first place.

1.2 Defining the Scope: Dietary and Pharmacological
Adjuncts

Central to this new preventive paradigm is the
strategic use of adjunctive therapies. In the context of
dental care, "adjunctive treatments" are defined as
therapeutic interventions that are used in addition to, or
as a supplement to, conventional mechanical therapies
such as toothbrushing, flossing, and professional scaling
and root planing. These interventions are designed to
enhance the efficacy of mechanical plaque removal by
targeting the underlying biological processes that drive
disease. They can be broadly categorized as systemic,
affecting the entire body, or locally delivered, targeting
a specific site such as the periodontal pocket.

This review will focus on two principal categories of
adjuncts:

Dietary Adjuncts: These interventions leverage the
power of nutrition to influence the oral environment,
modulate the oral microbiome, and support the host's
immune and inflammatory responses. This goes far
beyond simple sugar counseling to include the roles of
macronutrients, micronutrients, and bioactive food
components in promoting oral resilience.

Pharmacological Adjuncts: These interventions utilize
chemical agents and medications to target specific
pathological pathways. This includes agents that prevent
demineralization, reduce microbial load, or modulate the
host's destructive inflammatory responses.

While the term "adjunct" suggests a secondary
or supportive role, this perspective is becoming outdated
within the preventive model. Conventional mechanical
cleaning primarily addresses the symptom of disease—
the accumulation of dental plaque biofilm. Dietary and
pharmacological adjuncts, in contrast, target the
underlying causes—the dysbiotic microbial environment
and the dysregulated host inflammatory response that
allow the biofilm to become pathogenic. In this new
paradigm, these adjuncts are not merely supportive; they
are co-primary interventions that shift the focus from
repeatedly managing the consequences of disease to
altering the fundamental conditions that allow disease to
develop and progress.

1.3 The Rationale for an Interprofessional Approach

The paradigm shift toward a medicalized,
preventive model of dentistry and the recognition of the
oral-systemic link logically and necessarily demand a
move away from professional isolation.
Interprofessional Collaboration (IPC) is a model of care
in which multiple healthcare professionals from different
backgrounds work together with patients, their families,
and communities to deliver the highest quality of care.
The historical separation of dentistry from medicine is a
significant barrier to optimal patient care in the modern
era. A single practitioner—the dentist—cannot be
expected to expertly manage all the complex,
interconnected factors that influence a patient's oral
health.

Consider a patient with poorly controlled type 2
diabetes and active periodontitis. The physician manages
the patient's glycemic control and prescribes
medications, some of which may cause xerostomia (dry
mouth), thereby increasing caries risk. The dentist and
dental hygienist perform periodontal therapy, which can,
in turn, improve the patient's glycemic control,
potentially necessitating an adjustment in diabetes
medication. A registered dietitian provides crucial
counseling on a diet that impacts both blood sugar levels
and the oral inflammatory state. A pharmacist oversees
the patient's entire medication regimen, identifying
potential drug interactions and counseling on oral side
effects. In this scenario, the patient's health is a web of
interconnected factors that cross traditional professional
boundaries. Failure to collaborate results in fragmented,
incomplete, and suboptimal care. Therefore, IPC is not
an optional add-on but a fundamental requirement for
practicing modern, evidence-based dentistry. It is the
practical framework through which the holistic, patient-
centered philosophy of the new paradigm is realized.
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1.4 Aims and Objectives of the Review

This review article is designed to serve as a
comprehensive resource for clinicians, educators, and
researchers. The primary aims and objectives are:

e To critically review the scientific evidence for
key dietary adjuncts in promoting oral health
and preventing oral diseases.

e To systematically review the evidence for key
pharmacological adjuncts wused in the
prevention and management of dental caries
and periodontal diseases.

e To delineate the specific and collaborative roles
and responsibilities of dentists, physicians,
pharmacists, and registered dietitians within an
integrated IPC model for oral healthcare.

e To propose a practical, integrated framework
for applying these insights through the
presentation of common and complex clinical
scenarios.

By synthesizing these domains, this review
seeks to provide a clear roadmap for transitioning from a
traditional, isolated practice model to a collaborative,
preventive, and truly comprehensive standard of care.

2.0 The Role of Dietary Adjuncts in Oral Health

The bidirectional relationship between diet and
oral health is well-established: what an individual
consumes directly impacts the integrity of oral tissues,
and conversely, the state of the oral cavity influences
nutritional intake and systemic health. While the role of
sugar in dental caries is widely known, a sophisticated
understanding of nutrition in dentistry extends far
beyond this single factor. Diet modulates the oral
microbiome, influences the inflammatory response, and
provides the essential building blocks for maintaining
and repairing oral tissues. An evidence-based approach
to dental care must therefore incorporate detailed
nutritional considerations as a primary preventive
strategy.

2.1 Macronutrients and Oral Health: Beyond Simple
Sugars

The balance and quality of macronutrients—
carbohydrates, proteins, and lipids—collectively shape
an oral environment that is either resilient or susceptible
to disease. Focusing on one macronutrient in isolation
provides an incomplete picture of the diet's total impact
on oral health.

2.1.1 Carbohydrates

Dietary carbohydrates, particularly fermentable
forms, are the principal substrate for the acidogenic
bacteria responsible for dental caries. Following the
ingestion of fermentable carbohydrates, oral bacteria in
the dental plaque biofilm metabolize them, producing
organic acids as byproducts. This leads to a rapid and
significant drop in the plaque pH, a phenomenon
described by the Stephen Curve. When the pH falls
below a critical threshold (approximately 5.5 for

enamel), the fluid in the plaque becomes undersaturated
with respect to tooth mineral, resulting in the net
dissolution of calcium and phosphate ions from the tooth
surface—a process known as demineralization.

The cariogenicity of carbohydrates is
influenced by several factors. Frequency of intake is
considered more critical than the total quantity
consumed. Each exposure to sugar initiates a new acid
attack, and it can take 20 to 40 minutes for salivary
buffers to return the plaque pH to a safe level. Frequent
snacking throughout the day therefore leads to prolonged
periods of demineralization, overwhelming the natural
remineralization capacity of saliva. The form of the
carbohydrate  also  matters.  Sticky, retentive
carbohydrates that adhere to tooth surfaces prolong the
acid challenge. Sucrose 1is considered uniquely
cariogenic not only because it is readily fermented but
also because it is a specific substrate for the enzyme
glucosyltransferase, used by bacteria like Streptococcus
mutans  to synthesize sticky  extracellular
polysaccharides (glucans). These glucans form the
structural matrix of the plaque biofilm, facilitating
bacterial adhesion and creating a more acid-retentive
environment. In contrast, complex carbohydrates, such
as starches from whole grains and vegetables, are less
cariogenic because they are broken down more slowly
and are less readily fermented by oral bacteria.

2.1.2 Proteins

Proteins are fundamental to the structural
integrity and physiological function of all oral tissues.
During development, adequate protein intake is essential
for the proper formation of the tooth matrix, including
collagen and enamel proteins. Throughout life, proteins
are required for the continuous repair and maintenance
of the oral mucosa and periodontal ligament.
Furthermore, many components of saliva, including
enzymes and buffering proteins, are dependent on
sufficient protein availability. Deficient protein intake
has been clearly linked to compromised periodontal
health, as it impairs the body's immune response and its
capacity for tissue repair following inflammatory insult.
Studies suggest that vegetable-based proteins may be
particularly beneficial for supporting periodontal health
by promoting immune function and tissue regeneration.

2.1.3 Lipids

The role of dietary lipids in oral health is
multifaceted. Certain fatty acids may exert a direct anti-
cariogenic effect by forming a protective film on the
tooth surface, reducing enamel solubility, or exhibiting
antimicrobial activity against cariogenic bacteria.
However, the more significant impact of lipids relates to
their influence on systemic inflammation, which has
direct manifestations in the periodontium. Diets high in
pro-inflammatory fats, such as saturated fats, trans-fats,
and an excess of omega-6 polyunsaturated fatty acids
(found in many vegetable oils), can create a systemic
pro-inflammatory  state  that  exacerbates the

© 2025 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 653



Asim Ali Alghamdi et a/, Saudi J Med Pharm Sci, Jul, 2025; 11(7): 651-666

inflammatory response in the gums. Conversely, omega-
3 fatty acids, found in fatty fish, flaxseed, and walnuts,
are known for their potent anti-inflammatory properties.
An adequate intake of omega-3s can help to
downregulate the inflammatory cascades involved in
periodontal tissue destruction, thereby serving as a
valuable dietary adjunct to periodontal therapy.

This broader understanding of macronutrients
reveals that effective dietary counseling for oral health
must be holistic. It is not sufficient to simply advise
patients to reduce sugar. A truly preventive strategy
involves guidance on shifting the entire macronutrient
profile towards one that promotes oral and systemic
resilience: emphasizing complex carbohydrates over
simple sugars, ensuring adequate intake of high-quality
protein, and promoting a favorable balance of anti-
inflammatory omega-3 fats over pro-inflammatory fats.

2.2 Micronutrients: The Building Blocks of Oral
Defense

Micronutrients, though required in smaller
quantities than macronutrients, play indispensable roles
as cofactors and antioxidants in nearly every biological
process relevant to oral health. The oral cavity, with its
high rate of cellular turnover, constant microbial
challenge, and complex immune surveillance, is an
exceptionally sensitive indicator of suboptimal
micronutrient status. Deficiencies can compromise oral
defense mechanisms long before systemic symptoms
become apparent, representing a form of "hidden
hunger" that dental professionals are uniquely positioned
to observe.

2.2.1 Vitamins

e Vitamin D: This fat-soluble vitamin is essential for
calcium and phosphate homeostasis, which is
critical for the proper mineralization of enamel,
dentin, and alveolar bone. It also plays a vital role in
modulating the immune system. A growing body of
evidence links vitamin D deficiency to an increased
risk of dental caries in children and a higher
prevalence of periodontitis in adults.

e Vitamin C (Ascorbic Acid): Vitamin C is an
essential cofactor for the synthesis of collagen, the
primary structural protein in the gingiva, periodontal
ligament, and alveolar bone. It is also a potent
antioxidant that protects tissues from oxidative
stress generated during inflammation. Deficiency
impairs wound healing and leads to weakened
gingival tissues that are more susceptible to bleeding
and bacterial invasion, with severe deficiency
resulting in scurvy.

e Vitamin A: This vitamin is crucial for maintaining
the health and integrity of epithelial tissues,
including the oral mucosa and salivary glands. It
supports immune function and is involved in the
development of teeth.

e B Vitamins: The B-complex vitamins (e.g., folate,
B12, riboflavin) are vital for mucosal cell health and

energy metabolism. Deficiencies often manifest
orally as glossitis (inflammation of the tongue),
cheilitis (cracking at the corners of the mouth), and
recurrent aphthous ulcers.

e Vitamin E: As a major lipid-soluble antioxidant,
Vitamin E protects cell membranes from oxidative
damage. In the context of periodontitis, it helps to
mitigate tissue destruction caused by free radicals
and has been associated with reduced gingival
bleeding.

2.2.2 Minerals

e Calcium and Phosphorus: These two minerals are
the fundamental building blocks of hydroxyapatite,
the crystal that comprises the vast majority of
enamel, dentin, and bone. An adequate dietary
supply is non-negotiable for the development and
maintenance of dental hard tissues and for the
process of remineralization.

e Magnesium: As the third most abundant mineral in
teeth, magnesium is integral to the structure of the
apatite crystal and is essential for bone and tooth
formation.

e Zinc: This trace mineral is a cofactor for hundreds
of enzymes and is critical for a wide range of
functions, including immune cell activity, wound
healing, and collagen synthesis. It also plays a role
in maintaining taste perception. In the oral cavity,
zinc can inhibit plaque and calculus formation and
is important for enamel mineralization.

e Iron: Iron is essential for oxygen transport and
cellular function. Iron deficiency anemia can
manifest orally with mucosal pallor, glossitis, and an
increased susceptibility to infections like oral
candidiasis. Some evidence also suggests a link
between iron deficiency and the severity of
periodontal disease.

2.3 Bioactive Food Components and Functional
Foods

Beyond essential nutrients, many foods contain
bioactive compounds that can exert specific, targeted
effects on oral health. This area of research is rapidly
expanding and is shifting dietary counseling from a
model of restriction (avoiding harmful foods) to one of
positive inclusion (actively consuming beneficial foods).

2.3.1 Polyphenols

Polyphenols are a large class of naturally
occurring compounds found in plant-based foods such as
tea (especially green tea), cranberries, cocoa, red wine,
and various fruits and vegetables. They possess potent
antioxidant, anti-inflammatory, and antimicrobial
properties. In the context of oral health, polyphenols
have been shown to act through multiple mechanisms:

e Antimicrobial Action: They can directly inhibit the
growth of key oral pathogens like S. mutans and
Porphyromonas gingivalis.

e Inhibition of Bacterial Adhesion: They can
interfere with the ability of bacteria to attach to the
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tooth surface, a critical first step in biofilm
formation.

e Enzyme Inhibition: Certain polyphenols,
particularly those from cranberries and tea, can
inhibit bacterial glycosyltransferases (GTFs), the
enzymes that produce the sticky glucan matrix of
dental plaque.

e Host Modulation: They can downregulate the
host's inflammatory response in the periodontal
tissues, reducing the production of destructive
enzymes and inflammatory cytokines.

2.3.2 Probiotics and Prebiotics

The concept of modulating the oral microbiome to favor

a healthier, less pathogenic composition is a promising

frontier in preventive dentistry. This can be achieved

through the use of probiotics and prebiotics.

e Probiotics: These are defined as live
microorganisms that, when administered in
adequate amounts, confer a health benefit on the
host. The proposed mechanism in the oral cavity is
"replacement therapy" or competitive exclusion,
where beneficial bacteria colonize tooth surfaces
and outcompete pathogenic species for nutrients and
binding sites. Specific strains, such as Lactobacillus
reuteri, Lactobacillus paracasei, and Streptococcus
salivarius K12 and MI18, have been studied as
adjuncts for managing caries, gingivitis,
periodontitis, and halitosis. While some studies
show positive results, such as a reduction in S.
mutans counts or gingival inflammation, the
evidence base is still developing and can be
conflicting. A significant challenge is that some
probiotic species, particularly lactobacilli, are
themselves acidogenic and could potentially
contribute to caries under certain conditions.

e Prebiotics: These are substrates that are selectively
utilized by host microorganisms, conferring a health
benefit. In oral care, prebiotics like the amino acid
arginine can be metabolized by beneficial oral
bacteria to produce ammonia, which helps to
neutralize plaque acids and raise the oral pH. The
sugar alcohol xylitol also functions as a prebiotic; it
cannot be fermented by S. mutans, and its presence
can disrupt the pathogen's metabolic processes
while promoting a less acidogenic oral environment.

2.3.3 Dietary Nitrates

Once viewed with suspicion, dietary nitrates,
which are abundant in leafy green vegetables like
spinach, lettuce, and beetroot, are now recognized as
highly beneficial for both systemic and oral health. This
is due to the enterosalivary nitrate-nitrite-nitric oxide
(NO) pathway. Dietary nitrate (NO_3"—) is absorbed,
concentrated in the salivary glands, and secreted into the
oral cavity. Here, commensal bacteria on the tongue
reduce it to nitrite (NO_27-). This nitrite is then
swallowed and can be converted to nitric oxide (NO) in
the acidic environment of the stomach or absorbed into

the circulation. This pathway has several oral health

benefits:

e Prebiotic Effect: Nitrate selectively promotes the
growth of health-associated oral bacteria, such as
Neisseria and Rothia, while reducing the proportion
of periodontal pathogens like Prevotella and caries-
associated bacteria like Veillonella.

e pH Regulation: The bacterial process of nitrate
reduction consumes protons, which helps to increase
the pH of the oral environment, counteracting the
acid production of cariogenic bacteria and limiting
demineralization.

e Bacteriostatic and Vascular Effects: The resulting
nitric oxide has direct bacteriostatic properties and
can improve gingival blood flow, which is beneficial
for tissue health and immune surveillance.

2.4 Dietary Patterns and Oral Health Indices

While the study of individual nutrients and
compounds is valuable, the ultimate impact on health
comes from the synergy of the entire diet. Research
increasingly shows that overall dietary patterns are more
predictive of health outcomes than any single nutrient.
The "Western diet," characterized by high intake of
refined carbohydrates, processed foods, saturated fats,
and omega-6 fatty acids, is strongly associated with a
pro-inflammatory state and an increased risk for both
caries and periodontal disease. In stark contrast, anti-
inflammatory dietary patterns, such as the traditional
Mediterranean diet, are associated with Dbetter
periodontal health. These diets are rich in whole foods,
including fruits, vegetables, whole grains, legumes, nuts,
and fish, providing a dense supply of fiber, antioxidants,
vitamins, minerals, and omega-3 fatty acids.

This association suggests that the oral cavity
acts as a sensitive barometer for the systemic
inflammatory load generated by an individual's diet. The
inflammation observed in the gingiva is not merely a
localized reaction to plaque; it is the oral manifestation
of a systemic inflammatory state that is profoundly
influenced by dietary patterns. This provides a powerful
educational tool for clinicians and reinforces the
inextricable link between what we eat, the health of our
mouths, and the health of our entire body.

3.0 The Role of Pharmacological Adjuncts in Oral
Health

While dietary interventions and mechanical
hygiene form the foundation of preventive dental care,
pharmacological adjuncts provide targeted chemical
strategies to prevent, arrest, and manage oral diseases.
These agents are designed to interfere with specific
pathological processes, such as demineralization,
microbial proliferation, and host-mediated tissue
destruction. The judicious, evidence-based use of these
agents is a cornerstone of modern, minimally invasive
dentistry.
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3.1 Topical Agents for Caries Prevention and
Remineralization

The management of dental caries has shifted
from a purely restorative approach to one focused on
managing the demineralization-remineralization
balance. Pharmacological agents that can halt
demineralization and promote the repair of non-cavitated
lesions are central to this strategy.

3.1.1 Fluorides
Fluoride remains the most important and well-
evidenced pharmacological agent for caries prevention.

Its efficacy is multifaceted, acting through several key

mechanisms:

e Inhibition of Demineralization: When fluoride is
incorporated into the hydroxyapatite crystal lattice
of enamel, it forms fluorapatite, which is
significantly more resistant to acid dissolution than
native hydroxyapatite.

e Enhancement of Remineralization: Fluoride acts
as a catalyst, attracting calcium and phosphate ions
from saliva and concentrating them at the tooth
surface, thereby speeding up the natural process of
remineralization and repairing early enamel lesions.

e Inhibition of Bacterial Metabolism: At higher
concentrations, fluoride can interfere with bacterial
enzyme systems, particularly enolase, which is a key
enzyme in the glycolytic pathway that bacteria use
to produce acid from carbohydrates.

The evidence for fluoride's effectiveness is
robust. A series of Cochrane systematic reviews has
confirmed the substantial caries-preventive benefits of
fluoride toothpaste, particularly at concentrations of
1000 parts per million (ppm) or higher, demonstrating a
clear dose-response relationship. Fluoride is available in
various delivery systems tailored to different levels of
caries risk, including over-the-counter toothpastes
(1000-1500 ppm), high-concentration prescription
toothpastes (5000 ppm), professionally applied gels and
foams, and slow-release varnishes. Community water
fluoridation remains one of the most cost-effective and
equitable public health measures for caries prevention.

3.1.2 Casein Phosphopeptide-Amorphous Calcium
Phosphate (CPP-ACP)

While fluoride is highly effective, its ability to
promote remineralization is ultimately limited by the
availability of calcium and phosphate ions in saliva and
plaque fluid. Casein Phosphopeptide-Amorphous
Calcium Phosphate (CPP-ACP) is a novel delivery
system derived from milk protein designed to address
this limitation. The casein phosphopeptide (CPP)
component has the unique ability to bind and stabilize
clusters of amorphous calcium phosphate (ACP),
preventing them from precipitating prematurely. These
CPP-ACP nanoclusters can bind to the tooth surface and
within dental plaque, creating a localized, bio-available
reservoir of calcium and phosphate ions.

When the plaque pH drops during an acid
attack, these nanoclusters release their ions, maintaining
a state of supersaturation with respect to tooth mineral.
This action buffers the pH, depresses demineralization,
and significantly enhances remineralization. A powerful
synergy exists between CPP-ACP and fluoride. By
providing an ample supply of the mineral building
blocks, CPP-ACP potentiates the catalytic effect of
fluoride, leading to greater fluoride uptake and more
effective remineralization than either agent can achieve
alone. Studies have demonstrated that a combination of
CPP-ACP and fluoride in a varnish provides superior
demineralization inhibition and enhanced antibacterial
activity against S. mutans compared to a standard
fluoride varnish.

3.1.3 Emerging Remineralizing Agents
Research continues to yield more sophisticated,
biologically-driven agents that aim to actively repair and

regenerate early enamel lesions. This evolution reflects a

move from passive defense (strengthening enamel)

toward active, biomimetic repair. Promising emerging
agents include:

e Bioactive Glass: Materials such as sodium calcium
phosphosilicate are termed "bioactive" because they
react in the presence of bodily fluids. When exposed
to saliva, bioactive glass particles release calcium,
sodium, and phosphate ions. This ion exchange
helps to buffer plaque acid and leads to the
formation of a crystalline hydroxycarbonate apatite
(HCA) layer on the tooth surface, which is
chemically similar to natural enamel.

e Nano-Hydroxyapatite (nHA): This technology
uses synthetic hydroxyapatite crystals engineered at
the nanoscale (20-100 nm). Due to their extremely
small size and similarity to natural enamel apatite,
these particles can directly penetrate and fill nano-
sized defects in demineralized enamel, acting as
templates for further crystal growth and effectively
repairing the lesion from within.

e Self-Assembling Peptides: This innovative
approach uses short peptide sequences, such as P11-
4, that have the ability to spontaneously self-
assemble into a complex 3D fibrillar scaffold when
introduced into the microenvironment of an early
caries lesion. This biomimetic scaffold mimics the
protein matrix of developing enamel and acts as a
nucleating template, guiding the organized
deposition of calcium and phosphate minerals from
saliva to regenerate a new, well-structured layer of
enamel within the lesion.

3.2 Antimicrobial and Anti-plaque Agents

While mechanical hygiene remains the primary
method for plaque control, chemical antimicrobial
agents serve as valuable adjuncts, particularly for
individuals who are unable to achieve adequate
mechanical cleaning or who are at elevated risk for
disease. The selection of an agent depends on a nuanced
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clinical judgment that balances efficacy, side effects, and
the intended duration of use.

3.2.1 Chlorhexidine Gluconate (CHX)

Chlorhexidine (CHX) is widely regarded as the
gold-standard chemical anti-plaque and anti-gingivitis
agent due to its broad spectrum of antimicrobial activity
and its high substantivity. As a potent cationic molecule,
it works by binding to negatively charged bacterial cell
membranes, disrupting their integrity and causing cell
lysis. At low concentrations, it is bacteriostatic, while at
higher concentrations (e.g., 0.12% in mouthrinses), it is
bactericidal. Its high substantivity allows it to adsorb to
oral surfaces and be gradually released over several
hours, providing prolonged antimicrobial action.
Clinical indications for CHX are typically short-term and
targeted, such as post-periodontal surgery to aid healing,
as part of a therapeutic regimen for high-caries-risk
patients, or to assist medically compromised patients
with oral hygiene. Its long-term use is limited by notable
side effects, including extrinsic brown staining of teeth
and restorations, altered taste perception, and an increase
in supragingival calculus formation.

3.2.2 Cetylpyridinium Chloride (CPC) and Essential
Oils

For daily, long-term adjunctive plaque control,
agents with a more favorable side-effect profile are
preferred. Cetylpyridinium chloride (CPC) is a
quaternary ammonium compound with antimicrobial
properties that is formulated in many over-the-counter
mouthrinses, often in alcohol-free preparations. Multiple
clinical trials have demonstrated that CPC-containing
rinses provide a statistically significant reduction in
plaque and gingivitis compared to placebo. Essential oil
(EO) mouthrinses, containing a combination of thymol,
menthol, eucalyptol, and methyl salicylate, also have a
long history of proven efficacy in reducing plaque and
gingivitis. Studies directly comparing CPC and EO
rinses have generally found their clinical effectiveness to
be comparable, making both suitable options for long-
term daily use to supplement mechanical hygiene.

3.2.3 Oxygenating Agents

Oxygenating agents, such as hydrogen peroxide
and carbamide peroxide, work by releasing oxygen,
which creates an environment that is unfavorable for the
survival of obligate anaerobic bacteria. While not
intended for general plaque control, they are highly
effective for managing specific infections dominated by
anaerobes. Their primary indication in dentistry is for the
acute management of Acute Necrotizing Ulcerative
Gingivitis (ANUG), a painful infection characterized by
fuso-spirochetal bacteria. In these cases, gentle
debridement combined with twice-daily rinsing with a
1.5% hydrogen peroxide solution can help resolve the
acute phase of the infection. Emerging applications, such
as the use of localized ozone therapy, also leverage the
power of oxygen to disrupt anaerobic biofilms.

3.3 Host-Modulating Agents in Periodontal Therapy

A modern understanding of periodontal
pathogenesis recognizes that tissue destruction is not
caused directly by bacteria, but rather by the host's own
dysregulated inflammatory and immune response to the
bacterial challenge. This insight has led to the
development of host-modulating therapies, which aim to
"disarm" the destructive components of the host response
rather than solely targeting the microbes.

3.3.1 Sub-antimicrobial Dose Doxycycline (SDD)

Sub-antimicrobial dose doxycycline (SDD) is
the most successful and widely studied host-modulating
agent in periodontics. Administered at a dose of 20 mg
twice daily, the concentration of doxycycline in the body
remains well below that required for an antibiotic effect.
Instead, its primary mechanism of action is the inhibition
of matrix metalloproteinases (MMPs), a family of host-
derived enzymes (such as collagenase) that are
responsible for the breakdown of collagen and other
extracellular matrix proteins in the periodontal tissues.
By downregulating MMP activity, SDD reduces the
pathological destruction of the periodontal ligament and
alveolar bone. Numerous large-scale, placebo-controlled
clinical trials have demonstrated that when used as an
adjunct to scaling and root planing (SRP), SDD results
in statistically and clinically significant improvements in
probing depths and clinical attachment levels beyond
what is achieved with SRP alone. Because it is used at a
sub-antimicrobial dose, SDD does not lead to the
development of antibiotic-resistant bacteria, making it
safe for long-term use (e.g., 3-9 months) in the
management of chronic periodontitis.

3.3.2  Non-steroidal  Anti-inflammatory  Drugs
(NSAIDs)

NSAIDs, such as ibuprofen and flurbiprofen,
exert their anti-inflammatory effect by inhibiting
cyclooxygenase (COX) enzymes, thereby blocking the
production  of  prostaglandins.  Prostaglandins,
particularly PGE2, are potent inflammatory mediators
that are found at high levels in diseased periodontal
tissues and are known to stimulate osteoclastic bone
resorption. Both systemic and topical application of
NSAIDs have been shown in clinical studies to slow the
rate of alveolar bone loss associated with periodontitis.
However, their utility as long-term host-modulating
agents is severely limited by the significant risk of
systemic side effects, including gastrointestinal bleeding
and adverse cardiovascular events, associated with
chronic use. Furthermore, their effect on bone healing
remains controversial, with some evidence suggesting
they may impair osseous repair.

3.3.3 Bisphosphonates and other Anti-resorptive
Agents

Anti-resorptive  agents, = most  notably
bisphosphonates (e.g., alendronate, zoledronic acid) and
RANKL inhibitors (e.g., denosumab), are powerful
drugs that inhibit osteoclast function and are widely used
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to treat osteoporosis and cancer-related bone conditions.
While they effectively reduce bone resorption
systemically, their use presents a significant and unique
challenge for dental professionals. These medications
are associated with a risk of developing Medication-
Related Osteonecrosis of the Jaw (MRONYJ), a severe and
debilitating condition characterized by exposed, necrotic
bone in the maxillofacial region that fails to heal for
more than eight weeks. The risk is highest with
intravenous formulations used in oncology patients but
also exists with oral medications for osteoporosis,
particularly with long-term use. Dentoalveolar surgery,
such as tooth extraction, is a major precipitating factor
for MRONIJ. The prevention and management of
MRONJ are complex and absolutely require close
communication and collaboration between the dentist,
the prescribing physician, and the patient.

3.4 Systemic Pharmacological Considerations

The oral cavity is directly affected by systemic
medications, both those prescribed for oral conditions
and those prescribed for systemic diseases that have oral
side effects.

3.4.1 Systemic Antibiotics

The adjunctive use of systemic antibiotics (e.g.,
a combination of amoxicillin and metronidazole) with
SRP is a powerful therapeutic option, but its application
must be highly selective and judicious. Guidelines from
professional bodies like the American Academy of
Periodontology  recommend  reserving  systemic
antibiotics for specific clinical scenarios, such as severe,
rapidly progressing forms of periodontitis (e.g., Stage
III/TIV, Grade C) or acute periodontal infections (e.g.,
abscesses) that present with systemic signs like fever or
lymphadenopathy. While studies show that this approach
can yield superior clinical and microbiological outcomes
compared to SRP alone, especially in deep pockets, the
widespread and indiscriminate use of systemic
antibiotics for chronic periodontitis is strongly
discouraged. This caution is driven by the urgent global
public health crisis of antimicrobial resistance. The
temporary increase in resistant oral microorganisms
following antibiotic therapy underscores the need to
preserve these valuable drugs for cases where they are
truly necessary.

3.4.2 Pharmacologically-Induced Xerostomia
Xerostomia is one of the most common and
impactful oral side effects of systemic medications.
Hundreds of drugs across numerous classes are known to
be xerogenic, including many widely prescribed
antihypertensives (e.g., diuretics, calcium channel
blockers), antidepressants (e.g., SSRIs, tricyclics),
antihistamines, antipsychotics, and opioids. The
resulting reduction in salivary flow compromises saliva's
natural cleansing, buffering, and remineralizing
functions, dramatically increasing the patient's risk for
rampant dental caries (particularly root caries), oral
candidiasis, and significant oral discomfort that can

affect speech, swallowing, and quality of life.
Management of pharmacologically-induced xerostomia
is inherently interprofessional. Strategies include
palliative care with saliva substitutes (gels, sprays) and
lubricants, stimulation of residual glandular function
with prescription sialogogues (e.g., pilocarpine,
cevimeline), and intensive caries prevention protocols.
Critically, it also involves communication and
collaboration with the patient's prescribing physician and
pharmacist to review the medication regimen and
explore the possibility of substituting a xerogenic drug
with a less-drying alternative.

4.0 The Interprofessional Collaborative Framework
in Practice

The successful integration of dietary and

pharmacological adjuncts into routine dental care cannot
be achieved in a professional silo. It requires the
establishment of a functional Interprofessional
Collaborative (IPC) framework, where healthcare
professionals from different disciplines work in
partnership to provide comprehensive, patient-centered
care. This framework is built on a clear delineation of
roles, effective models of collaboration, robust
communication strategies, and an awareness of the
barriers that must be overcome.

4.1 Delineating Professional Roles and

Responsibilities

Effective teamwork begins with a mutual
understanding and respect for the unique expertise and
scope of practice each professional brings to the patient's
care. While there are areas of overlap, each member of
the oral health IPC team has distinct primary
responsibilities.

e The Dental Team (Dentist and Dental Hygienist):
The dental team serves as the central hub for oral
health management. Their primary roles include
conducting comprehensive oral examinations,
diagnosing oral diseases, performing risk
assessments for caries (e.g., CAMBRA) and
periodontal disease, and developing a primary
treatment plan. They are responsible for performing
dental-specific procedures (e.g., restorations,
scaling and root planing) and prescribing or
applying dental-specific pharmacological adjuncts
such as high-concentration fluorides, chlorhexidine,
and sub-antimicrobial dose doxycycline. Crucially,
they are tasked with identifying patients whose oral
health is complicated by systemic factors and
initiating the necessary referrals to, and
collaboration with, other healthcare professionals.

e The Physician (General Practitioner, Specialist):
The physician's role is to manage the patient's
overall systemic health. This includes diagnosing
and treating chronic diseases like diabetes,
cardiovascular disease, and osteoporosis, which
have direct bidirectional links with oral health. They
prescribe the systemic medications that may cause
adverse oral effects (e.g., xerostomia, gingival
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enlargement) or pose risks for dental procedures
(e.g., anti-resorptives and MRONJ). In an IPC
model, the physician communicates relevant
medical information to the dental team and
collaborates on decisions where medical and dental
treatments intersect, such as adjusting diabetes
medication in response to improved periodontal
health or timing dental procedures around oncology
treatments.

The Pharmacist: The pharmacist is the medication
expert on the team. Their role extends far beyond
dispensing prescriptions. In an IPC framework, the
pharmacist performs comprehensive medication
reconciliation to identify all drugs with xerostomic
potential, potential adverse drug interactions (e.g.,
between antibiotics prescribed by the dentist and
anticoagulants prescribed by the physician), and
risks for conditions like MRONIJ. They are an
invaluable resource for counseling patients on the

oral side effects of their medications and
recommending  appropriate  over-the-counter
products, such as saliva substitutes or non-

cariogenic lozenges. Their accessibility in the

Table 1: Roles and Responsibilities in an Inter

community also makes them a key point of contact
for patient education and reinforcement of oral
health messages.

The Registered Dietitian/Nutritionist (RDN): The
RDN is the expert in nutrition science and medical
nutrition therapy (MNT). While the dental team can
provide basic dietary advice (e.g., reduce sugar), the
RDN is equipped to conduct a detailed dietary
analysis, assess nutritional status, and develop a
personalized and culturally sensitive nutrition care
plan. Their role is critical for patients with complex
needs, such as managing a diet for both diabetes
control and caries prevention, ensuring adequate
nutrition for post-surgical healing, or creating meal
plans to manage the symptoms of xerostomia and
mucositis. They translate complex scientific
evidence into practical, actionable dietary changes
for the patient.

To visualize these interconnected roles, the

following table provides a summary of responsibilities
across key clinical functions.

rofessional Oral Health Team

Clinical
Function

The Dental Team
(Dentist, Hygienist)

The Physician
(GP, Specialist)

The Pharmacist The Registered
Dietitian/Nutritionist
(RDN)

Risk Assessment

Conducts oral cancer
screening,
periodontal charting,
and caries risk
assessment (e.g.,
CAMBRA).
Identifies signs of
systemic disease.

Assesses systemic
disease risk (e.g.,
diabetes, CVD).
Monitors systemic
health markers
(e.g., HbAlc, blood
pressure).

Conducts medication
reconciliation to
identify xerostomic
drugs, potential
interactions, and
drugs associated with
MRONI. Assesses
patient adherence.

Conducts comprehensive
dietary assessment (e.g.,
food frequency
questionnaire, 24-hour
recall) to identify
nutritional risks for oral
and systemic disease.

between oral and
systemic health, and
the rationale for
specific dental

Diagnosis Diagnoses specific Diagnoses systemic | Identifies Diagnoses nutritional
oral diseases (e.g., diseases. Manages medication-related problems (e.g.,
periodontitis, caries, medical problems (adverse inadequate nutrient
oral mucosal lesions). | complications that effects, interactions, intake, malnutrition)

affect oral health. non-adherence). using standardized
terminology.

Treatment/Inter | Performs dental Prescribes and Dispenses Develops and

vention procedures (SRP, manages medications. implements personalized
restorations). medications for Counsels on proper Medical Nutrition
Prescribes/applies systemic medication use, Therapy (MNT).
dental-specific conditions. timing, and Provides counseling on
adjuncts (e.g., Manages systemic management of oral dietary modifications for
fluoride varnish, complications (e.g., | side effects. caries control,

SDD, CHX). MRONJ). Recommends inflammation, etc.
Considers appropriate OTC
medication changes | products (e.g., saliva
to mitigate oral side | substitutes).
effects.
Patient Educates on oral Educates on Educates on Translates nutritional
Education hygiene, the link systemic disease medication side science into practical,

management and its
connection to oral
health. Reinforces

effects, adherence
strategies, and the
proper use of oral
care products.

culturally appropriate
dietary advice and meal
planning. Provides
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treatments and
adjuncts.

the need for regular
dental care.

education on food
choices for oral health.

Initiates referrals to
physicians, RDNs,
and pharmacists.
Communicates oral

Referral &
Communication

Refers patients for
dental clearance
and regular care.
Communicates

findings and changes in medical
treatment plans to the | status or medication
team. to the dental team.

Communicates
identified medication
issues to the
prescribing physician
and dentist.
Facilitates
communication

Communicates dietary
assessment findings and
intervention plans to the
team. Receives referrals
for MNT.

between providers.

4.2 Models of Collaboration

The implementation of IPC can take many forms,

depending on the healthcare setting and available

resources. No single model is universally superior, and
effective collaboration can be achieved through various
structures.

e Referral Networks: The simplest model involves
establishing clear and reliable referral pathways
between independent practices. This requires
creating standardized referral forms and protocols
for communication to ensure that essential
information is transferred between providers.

e Co-location: A more integrated model involves the
physical co-location of services. Examples include
embedding a dental hygienist within a primary care
medical clinic to provide screenings and preventive
care, or having a registered dietitian consult at a
dental practice on specific days. Proximity
facilitates informal communication and "warm
handoffs" for patients.

e Integrated Systems: The most advanced model is
found in large healthcare systems or Accountable
Care Organizations where professionals work as a
unified team, often supported by a shared Electronic
Health Record (EHR). Shared EHRs are a powerful
tool for seamless information exchange, though
challenges with interoperability between different
medical and dental software systems remain a
significant barrier.

e Team Meetings and Huddles: Regardless of the
structural model, regular, dedicated time for
communication is essential. This can take the form
of formal interdisciplinary team meetings to review
complex cases or brief daily "huddles" to coordinate
care for the day's patients. These practices foster a
culture of collaboration and shared responsibility.

4.3 Communication Strategies and Patient Education

Effective communication is the lifeblood of any
successful collaboration. Within an IPC team, this means
moving beyond professional jargon and adopting a
shared, patient-centered language that all members,
including the patient, can understand. The team must
work together to establish common, patient-driven goals.
For example, for a diabetic patient, the goal might be "to
improve overall health by achieving better blood sugar
control and healthier gums," a goal that unites the efforts
of the physician, dentist, and dietitian.

This integrated approach should extend to
patient education. When a patient receives conflicting or
fragmented advice from different providers, it can lead
to confusion and non-adherence. The IPC team should
collaborate to develop integrated educational materials.
A single handout for a geriatric patient with xerostomia
and root caries risk, co-developed by the pharmacist,
dentist, and dietitian, can provide consistent, reinforced
messaging on medication management, oral hygiene
products, and dietary choices. This unified voice
enhances clarity and empowers the patient to become an
active participant in their own care.

4.4 Barriers to Effective

Collaboration

Despite  the clear benefits, the widespread

implementation of IPC faces significant systemic and

cultural hurdles. Understanding these barriers is the first
step toward overcoming them.

e Logistical and Financial Barriers: Perhaps the
most frequently cited barriers are logistical.
Professionals often work in separate facilities,
making face-to-face communication difficult. Time
constraints in busy clinical schedules leave little
room for collaborative meetings. Critically,
traditional fee-for-service reimbursement models
typically do not compensate clinicians for time spent
on communication and care coordination, creating a
financial disincentive for collaboration.

e Educational Barriers: Healthcare education has
historically been siloed. Students in medicine,
dentistry, pharmacy, and nutrition often receive
little to no formal training alongside one another.
This "uniprofessional" education fosters a lack of
understanding of the roles, responsibilities, and
expertise of other professions, which can lead to
mistrust and ineffective communication in later
practice.

e Professional and Cultural Barriers: Traditional
healthcare hierarchies, often placing physicians at
the top, can stifle the contributions of other team
members. Concerns over professional "turf' or
scope of practice can lead to resistance to new
collaborative models. A lack of established
relationships and poor communication channels
between medical and dental providers are
commonly reported barriers that perpetuate the
historical divide between the professions.

Interprofessional
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These challenges highlight that a true shift to
IPC requires more than just the goodwill of individual
clinicians. It necessitates a top-down, systemic
transformation in how healthcare is organized, financed,
and taught. Policy changes are needed to create
reimbursement models that reward collaborative care,
and educational institutions must commit to
implementing meaningful, longitudinal interprofessional
education (IPE) from the earliest stages of training.
Without this systemic support, IPC will struggle to move
from an idealized concept to the universal standard of
care.

5.0 Integrated Management of Specific Oral
Conditions

The true value of an interprofessional
collaborative framework is demonstrated in its
application to complex clinical cases where oral and
systemic health are inextricably linked. By integrating
the expertise of multiple professionals, care plans can be
developed that are more comprehensive, synergistic, and
effective than what any single practitioner could achieve
alone. The following scenarios illustrate this integrated
approach in practice.

5.1 High Caries Risk Patient

A 28-year-old male presents with three new
cavitated lesions and multiple white spot lesions. He
reports frequent snacking on sugary drinks and
processed foods throughout his workday and takes a
daily medication for allergies.

Integrated Approach:

e The Dental Team initiates the process by conducting
a thorough Caries Management by Risk Assessment
(CAMBRA). This tool identifies multiple disease
indicators (cavitated lesions) and risk factors
(frequent carbohydrate intake, visible plaque).
Based on these findings, the patient is classified as
"high caries risk." The dentist's immediate plan
includes minimally invasive restorations for the
cavitated lesions, prescription of a high-
concentration (5000 ppm) fluoride toothpaste, and
in-office application of a fluoride varnish.

e The Pharmacist is consulted to review the patient's
allergy medication. The pharmacist identifies the
active ingredient as a first-generation antihistamine
with known xerostomic side effects, a contributing
risk factor that was not immediately obvious. The
pharmacist communicates this to the patient and,
with the patient's consent, to the prescribing
physician,  suggesting a  second-generation
antihistamine with a lower xerostomic potential as
an alternative.

e The Registered Dietitian receives a referral from the
dental team. The dietitian conducts a detailed dietary
analysis, moving beyond a simple "reduce sugar”
message. They work with the patient to identify
specific times and triggers for snacking, suggesting
healthier, non-cariogenic alternatives that fit his

lifestyle (e.g., nuts, cheese, water instead of soda).
They also provide education on the impact of
frequency versus quantity of sugar intake.

e Follow-up: The team coordinates follow-up. The
patient sees the dental hygienist in three months for
another fluoride varnish application and to review
oral hygiene. The dentist re-evaluates the patient's
caries risk status at six months, assessing for new
lesions and adherence to the prescribed home care
regimen. The coordinated effort addresses the
bacterial load (hygiene), tooth resistance (fluoride),
salivary function (medication change), and dietary
substrate (nutrition counseling) simultaneously.

5.2 Patient with Type 2 Diabetes and Periodontitis

A 55-year-old female with a known history of
type 2 diabetes (most recent HbAlc of 8.5%) presents
with generalized moderate periodontitis, characterized
by 5-7 mm probing depths, bleeding on probing, and
radiographic bone loss.

Integrated Approach:

This case exemplifies the classic bidirectional

relationship between two chronic inflammatory diseases

and is a prime candidate for IPC.

e The Physician (Endocrinologist/GP) is the primary
manager of the patient's glycemic control. The
dental team communicates their findings of active,
severe periodontitis, explaining that this oral
inflammation can exacerbate insulin resistance and
worsen HbAlc levels. The physician continues to
manage the patient's diabetes medications and
monitors their HbAlc, anticipating that successful
periodontal therapy may improve glycemic control.

e The Dental Team performs non-surgical periodontal
therapy (scaling and root planing) to disrupt the
subgingival biofilm. Given the severity of the
disease and the systemic link to uncontrolled
diabetes, the dentist prescribes an adjunctive course
of sub-antimicrobial dose doxycycline (SDD) for
three months. This host-modulating therapy is
chosen to help downregulate the excessive
inflammatory response that is characteristic of
periodontitis in diabetic patients.

e The Registered Dietitian provides Medical Nutrition
Therapy (MNT) that addresses both conditions. The
dietary plan focuses on low-glycemic index foods to
support blood sugar control while also emphasizing
anti-inflammatory components, such as omega-3
fatty acids, fiber, and antioxidants from fruits and
vegetables, to support periodontal health.

e The Pharmacist reviews the patient's full medication
list, including diabetes medications and the newly
prescribed SDD, to screen for any potential
interactions. They provide counseling that
reinforces the importance of both medication
adherence for diabetes and the completion of the
periodontal treatment plan, explaining how each
impacts the other.

e Collaborative Monitoring: The key to success is
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ongoing communication. The dental team informs
the physician of the patient's progress after
periodontal therapy. As periodontal inflammation
resolves, the patient's insulin sensitivity may
improve. The physician monitors the patient's
HbAlc levels closely, prepared to adjust diabetes
medications as needed to avoid hypoglycemia.

5.3 Geriatric Patient with Polypharmacy and Root
Caries

An 82-year-old male living in an assisted living
facility presents with multiple active root caries lesions
and reports severe dry mouth. He has a complex medical
history, including hypertension, depression, and arthritis,
and takes nine different medications daily.

Integrated Approach:

e The Pharmacist takes the lead in addressing the
polypharmacy. They conduct a comprehensive
medication review, identifying at least four
medications with high xerostomic potential (a
diuretic, an antidepressant, an anticholinergic, and
an opioid analgesic). The pharmacist prepares a
report for the team and communicates directly with
the patient's physician.

e The Physician, upon receiving the pharmacist's
report, evaluates the medication regimen. While
some drugs are essential, the physician determines
that the antidepressant could be switched to a
different agent within the same class known to have
a lower incidence of dry mouth. They make this
change and communicate it back to the team.

e The Dental Team focuses on managing the high
caries risk and providing palliative care for the
xerostomia. Given the patient's age and the nature of
the lesions, the dentist opts for a non-invasive
approach, applying silver diamine fluoride (SDF) to
arrest the active root caries lesions. A prescription
for high-concentration fluoride toothpaste and an
over-the-counter saliva substitute gel are provided.
The dental hygienist provides oral hygiene
instruction to the patient and his caregiver at the
facility.

e The Registered Dietitian is consulted to address
potential nutritional challenges. They advise the
patient and caregiver on choosing soft, nutrient-
dense, non-cariogenic foods that are easier to chew
and swallow with a dry mouth. They also
recommend strategies like using sauces and gravies
to moisten food and sipping water frequently during
meals.

5.4 Patient Undergoing Head and Neck Radiation
Therapy

A 60-year-old male is diagnosed with
squamous cell carcinoma of the oropharynx and is
scheduled to begin a course of intensity-modulated
radiation  therapy = (IMRT)  with  concurrent
chemotherapy.

Integrated Approach:

This scenario requires proactive, tightly
coordinated interprofessional care before, during, and
after cancer treatment to manage the severe and
inevitable oral side effects.

e Pre-Treatment Phase: The Radiation Oncologist
immediately refers the patient to a Dental Specialist
(ideally an oral medicine specialist or hospital-based
dentist) for a pre-radiation oral evaluation and
clearance. The dentist performs a comprehensive
exam, extracts all teeth with a hopeless or
questionable prognosis at least two weeks before RT
begins to minimize the future risk of
osteoradionecrosis (ORN), and restores any active
caries. Impressions are taken for custom fluoride
trays.

e During Treatment Phase: The patient will develop
severe oral mucositis and xerostomia. The Oncology
Team (physician, nurse) manages systemic aspects
and pain control, often with systemic analgesics.
The Dental Team provides supportive oral care,
including gentle debridement and patient education
on atraumatic oral hygiene. The Registered Dietitian
is critical during this phase, working with the patient
to design a high-calorie, high-protein liquid or soft
diet to maintain nutrition when eating is painful due
to mucositis. A Speech-Language Pathologist may
also be involved to manage swallowing difficulties
(dysphagia).

e Post-Treatment Phase: The patient will likely have
chronic, severe xerostomia. The Dental Team
implements a lifelong, intensive preventive
protocol, including daily use of custom trays with
prescription fluoride gel, regular professional
fluoride applications, and management of radiation-
related caries. The Physician/Oncologist may
prescribe sialogogues like pilocarpine to stimulate
any remaining salivary gland function. The Dietitian
continues to provide counseling on dietary
modifications to manage chronic dry mouth and
prevent nutritional deficiencies. The entire team
remains  vigilant in  monitoring for late
complications, such as ORN, trismus, and recurrent
cancer.

6.0 DISCUSSION
Synthesis, Challenges, and Future Directions

The evidence reviewed in this article
compellingly argues for a fundamental re-envisioning of
dental care. The era of viewing dentistry as a separate,
mechanically focused discipline is giving way to a more
integrated, biological, and collaborative model. The
strategic use of dietary and pharmacological adjuncts is
central to this transformation, providing the tools to
move beyond mere restoration and toward true disease
prevention and health promotion. However, the
successful implementation of this model requires a
synthesis of the available evidence, an honest appraisal
of the challenges that lie ahead, and a clear vision for the
future.

© 2025 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 662



Asim Ali Alghamdi et a/, Saudi J Med Pharm Sci, Jul, 2025; 11(7): 651-666

6.1 Synthesis of Evidence

The strength of evidence for the various adjuncts

discussed is not uniform. A clear hierarchy of evidence

exists, which should guide clinical decision-making.

e Strong, High-Quality Evidence: There is
overwhelming, high-quality evidence from decades
of research, including numerous systematic reviews
and meta-analyses, supporting the efficacy of
topical fluorides for caries prevention. Similarly, the
use of chlorhexidine gluconate for short-term,
intensive antimicrobial control is well-established as
a gold standard. In the realm of host modulation,
sub-antimicrobial dose doxycycline (SDD) is
supported by robust, long-term, placebo-controlled
trials demonstrating its efficacy as an adjunct to
mechanical periodontal therapy. These interventions
should be considered foundational components of
evidence-based practice.

e Emerging and Promising Evidence: A second tier
of adjuncts is supported by a growing but still-
developing body of evidence. This category
includes  bioactive food components like
polyphenols and dietary nitrates, which have strong
mechanistic rationales and positive results from in
vitro and initial clinical studies but require more
large-scale, long-term human trials to confirm their
clinical impact. Probiotics also fall into this
category; while the concept of microbiome
modulation is highly promising, the clinical
evidence is often strain-specific and sometimes
conflicting, necessitating further research to identify
the most effective strains, dosages, and delivery
methods.

e Context-Dependent or High-Risk Adjuncts: Some
pharmacological agents, like systemic antibiotics
and NSAIDs, have proven efficacy but their use is
limited to specific, narrow clinical indications due
to significant risks, such as antibiotic resistance or
systemic side effects.

Ultimately, this review synthesizes that no
single adjunct is a "magic bullet." Optimal patient
outcomes are not achieved by searching for a single best
product, but by layering multiple, evidence-based
strategies. A comprehensive care plan for a high-risk
patient should integrate mechanical plaque control, risk-
appropriate fluoride therapy, targeted dietary counseling,
and, where indicated, specific antimicrobial or host-
modulating agents. The true insight is that the whole is
greater than the sum of its parts, and this synergy is best
managed by a collaborative interprofessional team.

6.2 Challenges and Controversies

The transition to this new paradigm is not without

significant challenges.

e Gaps in the Literature: While the evidence for
some interventions is strong, there is a clear need for
more high-quality, long-term, and independent
clinical research, especially in the field of nutrition
and oral health. Many studies on dietary

supplements and functional foods are small, of short
duration, or have methodological limitations that
preclude definitive conclusions.

e Influence of Commercial Interests: The dental
market is saturated with over-the-counter products
promoted with compelling marketing claims.
Clinicians and patients alike face the challenge of
distinguishing between products supported by
rigorous scientific evidence and those driven
primarily by commercial interests. This underscores
the professional responsibility of clinicians to
remain current with unbiased, peer-reviewed
literature.

e Patient Compliance and Health Literacy: Perhaps
the greatest challenge lies not with the interventions
themselves, but with the patient. The success of any
preventive strategy that relies on dictary
modification or home use of pharmacological agents
is entirely dependent on patient adherence. This is
compounded by the widespread issue of low health
literacy. Patients who do not understand the
underlying rationale for a recommendation—why
they need to change their diet or use a specific
rinse—are far less likely to comply. This highlights
the critical importance of effective, patient-centered
communication, motivational interviewing, and the
development of clear, simple educational materials
by the entire healthcare team.

6.3 Future Directions

The future of dental care will be characterized by

increasing personalization, technological innovation,

and deeper integration with the broader healthcare
system.

e Personalized and Precision Medicine: The "one-
size-fits-all" approach to prevention will be replaced
by highly personalized strategies. Advances in
microbiome analysis will allow clinicians to identify
a patient's specific pathogenic microbial profile and
prescribe targeted probiotic or prebiotic therapies to
restore a healthy oral ecosystem. Genomic and
proteomic screening may identify individuals with a
genetic predisposition to a hyper-inflammatory
response, making them ideal candidates for early
and aggressive host-modulating therapy. This is the
essence of precision medicine: tailoring the right
intervention to the right patient at the right time.

e Novel Drug Delivery Systems: The future of
pharmacological adjuncts lies in the development of
"smart" delivery systems. This includes creating
restorative materials that can sense a drop in plaque
pH and respond by releasing remineralizing ions
like calcium, phosphate, and fluoride directly at the
site of an acid attack. Research is also focused on
nanotechnology and biomaterials to create localized
drug delivery systems—such as nanoparticles,
microcapsules, or biodegradable films—that can be
placed in the periodontal pocket to provide a
sustained, controlled release of antimicrobial or
anti-inflammatory agents for weeks or months,
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maximizing therapeutic effect while minimizing
systemic exposure.

e  Greater Integration in Education and Healthcare
Policy: For the interprofessional model to become
the standard of care, it must be woven into the fabric
of healthcare education and policy. Dental, medical,
pharmacy, and nutrition curricula must include
mandatory, longitudinal interprofessional education
(IPE) to break down professional silos from the start
of training. Concurrently, healthcare policymakers
and insurance providers must develop new
reimbursement models that recognize and
compensate for the time and value of collaborative
care planning and communication.

e The Role of Artificial Intelligence (AI): Al and
machine learning are poised to revolutionize risk
assessment and treatment planning. Al algorithms
will be capable of integrating and analyzing vast and
diverse datasets—including clinical findings,
radiographic images, dietary logs, medication
history, and genomic and microbiome data—to
generate highly accurate and personalized risk
profiles. These systems will be able to predict a
patient's likely response to different adjunctive
therapies, allowing clinicians to select the most
effective interventions from the outset and truly
optimize patient care.

7.0 CONCLUSION

The management of oral diseases, recognized
now as complex, chronic, and multifactorial conditions
with profound systemic implications, has evolved far
beyond the traditional surgical-restorative model. The
evidence synthesized in this review demonstrates that a
modern, effective approach to dental care must be
fundamentally preventive, holistic, and patient-centered.
This requires moving beyond the confines of the dental
chair to embrace a comprehensive view of the patient,
one that considers their diet, systemic health, medication
use, and individual risk profile.

Dietary and pharmacological adjuncts are the
essential tools that enable this preventive approach. They
provide the means to not only defend against disease but
to actively promote oral health by modulating the oral
microbiome, strengthening host defenses, inhibiting
pathological processes, and repairing early tissue
damage. However, the full potential of these powerful
adjuncts can only be unlocked when they are applied
strategically and synergistically.

The ultimate conclusion of this review is that
the strategic, evidence-based, and personalized
application of dietary and pharmacological adjuncts,
guided by a well-coordinated interprofessional team,
represents the future standard of comprehensive oral
healthcare. This integrated model, which brings together
the expertise of dentists, physicians, pharmacists, and
dietitians, is not merely an idealized concept but a
practical necessity for reducing the global burden of oral

disease and improving the overall health and well-being
of the populations we serve. It is through this
collaborative paradigm that dentistry will complete its
transformation into a true medical discipline, fully
integrated into the broader healthcare system.
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