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The link between periodontal health, periodontitis
and systemic diseases – emerging insights and
new advances for clinicians
Part 1: The oral microbiome – host relationship in
health and disease
Andre van Zyl1 and Johan Hartshorne2

Key points
Scientific rationale
• Early diagnosis and prevention of periodontal disease (gingivitis and periodontitis)
and maintaining periodontal health is one of the fundamental objectives of clinical
dental practice. Understanding oral health and periodontal disease pathogenesis
requires a thorough knowledge of the oral environment and the host response. Key
elements in this regard are the oral microbiome, the periodontal ecological niche,
environmental factors and the hosts’ ability to maintain homeostasis through an
effective immune response.
• The purpose of Part 1 of this review is to summarize emerging insights and advances
reported in the current literature regarding the role of the oral microbiome and
ecosystem in oral health and periodontal disease.

Key findings
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• The oral microbiome consists of approximately 700 commensal or pathogenic
species that maintain a synergistic or antagonistic relationship with each other.
• The composition of the oral microbiome is also uniquely site specific at different oral
ecological habitats.
• The gingival sulcus or periodontal pocket forms a unique ecological habitat
characterized by predominantly Gram-negative anaerobic bacteria.
• The oral microbiome has recently emerged as an important factor in maintaining
oral homeostasis, protecting the oral cavity and preventing periodontal disease
development.
• The oral microbiome influences nearly every aspect of human biology, health and
disease, and is therefore vital in maintaining oral and systemic health.
• The host and microbiome are a functional entity. Studies unequivocally show that
it is not a single bacterial species that causes periodontal disease initiation or
progression, but rather a polymicrobial aetiology.
• Porphyromonas gingivalis is considered as one of the most important periodontal
pathogens.
• The symbiotic relationship between host and microbiome is fundamental to protecting
our health and preventing disease.
• Disruption of the equilibrium of bacteria in the subgingival microbiome leads to
domination by pathobionts (harmful bacteria) over symbionts (commensal bacteria)
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Figure 1: Bio-geography of the oral microbiome. (Ulloa PC, van der veen MH, Krom BP.
Review Modulation of the oral microbiome by the host to promote ecological balance.
Odontology 2019; 107: 437-448)

with resulting increase in virulence and increased risk of
periodontitis.
• This bacterial imbalance is referred to as ‘dysbiosis’.
Dysbiosis of the oral microbiome and/or the ecosystem
can have significant consequences for periodontal, oral
and systemic health.

Practical implications
• Good oral hygiene (plaque control) has always been
considered a mainstay of periodontal health.
• The oral microbiome influences nearly every aspect of
human biology, health, and disease, and is therefore vital
in maintaining oral and systemic health.
• A balanced microbiome can be maintained in symbiosis
through good oral hygiene, adequate salivary flow and a
well-functioning immune system.

Introduction
Periodontal health is a state where there is a homeostasis
(equilibrium) between the oral microbiome, the host’s oral
ecosystem (teeth, implants, crowns, periodontium, tongue,
mucosa, palate, saliva), and environment (oral hygiene,
nutrition, smoking, stress, medications, diet), to the extent
that there is no clinically detectable inflammation. Oral

homeostasis is of critical importance for maintaining
periodontal health, preventing dental and periodontal
disease and supporting overall health and well-being.
Periodontal diseases on the other hand comprise a
major global and diverse range of complex, chronic multifactorial conditions1,2,3 involving an intricate and disrupted
interplay between the subgingival microbiota (biofilm or
microbiome), the host immune and inflammatory response,
and environmental modifying factors. 4,5 Microorganisms in
(endogenous) and on (exogenous) our bodies, also referred
to as the human microbiome, are not distinct entities, but
have co-evolved over time into a functional “organ” through
mutual adaptation, functional integration and biological
interaction between microbial species, also called symbiosis.
6,7
The symbiotic relationship between host and microbiome
is fundamental to protecting our health and preventing
disease. This relationship is also dynamic and influenced
by many aspects of modern lifestyle such as diet, smoking,
stress, pollution, medications, and hygiene (Figure 1). These
and other factors can disrupt our microbiome (also referred
to as dysbiosis) and induce a state in which this finely tuned
ecosystem is no longer in balance. Changes or disruption
to the function and composition of the microbiome can have
significant consequences for human health.8 To maintain a
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Figure 2: Oral microbiome sites and communities. (Lim Y, Totsika M, Morrison M, et al. Oral
microbiome: A new biomarker reservoir for oral and oropharyngeal cancer. Theranostics
2017; 7(17): 4313-4321).

state of harmonious homeostasis that will protect health and
prevent disease, it is essential that clinicians focus on the
host and the microbiome as one functional entity. 6

What is the difference between microbiome, biofilm
and plaque?
The microbiome is a genetic construct, also referred to as
the collective genomes of microorganisms, composed of
bacteria, bacteriophages, fungi, protozoa and viruses that
live inside and on the human body. There may be 10 times
as many microbial cells as tissue cells in the human body.
The human microbiome has 200 times the number of genes
compared to that of the human genome. Unlike the host
genome, which is relatively constant, the microbiome is
dynamic and changes all the time in response to host and
environmental factors. 9
A biofilm is a functional and physical construct consisting
of a community of microorganisms that attach to each other
and to a surface by means of a self-produced extracellular
polymeric matrix.10 The extracellular matrix produced by
microorganisms in the biofilm consist of polysaccharides,
proteins, nucleic acids and lipids.11 It provides mechanical
stability to the biofilm and mediates bacterial adhesion for
a cohesive, three-dimensional network that interconnects
and transiently immobilizes microbial cells in the biofilm.11
In addition, the biofilm matrix also acts as an external
digestive system by keeping extracellular enzymes close to
8

microbial cells, enabling the metabolism of biopolymers.
The extracellular matrix also protects microorganisms from
biocides, antibiotics and the host immune defenses.11
Plaque on the other hand, is a microbial ecosystem
construct. Plaque is a type of biofilm on teeth and
prostheses and its composition differs distinctively between
subjects and sites.12 Dental plaque is also defined as a
structurally and functionally organized biofilm (community
of microorganisms) embedded in an extracellular polymer
matrix of host and bacterial origin.13

Defining the oral microbiome
The diverse collection or community of microorganisms
that live in the human oral cavity (tongue, teeth, mucosa,
periodontium and tonsils), are collectively known as the oral
microbiome.6 (Figure 2) The oral microbiome generally exists
in the form of a biofilm, characterized by densely packed,
diverse, highly organised structurally and functionally,
communities of microbial cells that grow on living (tooth
surface, soft tissue) or inert surfaces (implants, prostheses
and restorative surfaces), and surround themselves with
secreted polymers.6
The human oral microbiome is one of the most diverse
and heavily colonized populations of commensal,
symbiotic or pathogenic microorganisms14, second only
to the gastrointestinal tract,15,16 comprising more than 700
hundred different bacterial, fungal, virus, archaea and
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Figure 3: Sub-gingival microbiota among health and disease groups. (Tsai C-Y, Tang CY, Tan
T-S, et al. Subgingival microbiota in individuals with severe chronic periodontitis. J Microbiol
Immunol Infect 2018; 51(2): 226-234.

protozoa species.17,18 The oral microbiome is also one
of the most complex microbial communities in the human
body17, representing millions of different genes that are
being exchanged and expressed on an ongoing basis.
Studies show that microbiome diversity is lower at diseased
compared to healthy sites, but species abundance was
higher in diseased sites.19 The oral microbiome is an
interactive microbial community, representing a consortium
of approximately 700 commensal and pathogenic species,
where there is constant microbial interaction that may be
synergistic or antagonistic.7 A synergistic effect is where
the combined effect of interactions within the microbial
community and with the host is greater than the sum of the
individual effect of the microorganisms in the microbial
community. An antagonistic effect is where there is an active
opposition or hostility against members of the community of
microorganisms and/or host.

The oral ecosystem, biofilm and their microbial
communities
The oral cavity offers several unique ecological habitats or
niches for microbial colonization, including the teeth, gingival
sulcus, attached gingiva, labial gingiva, tongue, cheek, lip,
buccal mucosa, hard and soft palate, implants and other
restorative surfaces.18,20 The oral microbiome essentially exists
within biofilms throughout the various niches or habitats in
the oral eco system. (Figure 2) The composition of the oral
microbiome is also uniquely site specific at different oral

ecological habitats.20,21,22 These oral habitats form a highly
heterogeneous ecological system and support the growth of
significantly different microbial communities.23
The main ecological factors affecting the survival of
bacterial species include the availability of nutrients, oxygen
level, pH and temperature.7 (Figure 1) The warm and
moist environment in the mouth suits the growth of many
microorganisms and offers host-derived nutrients, such
as saliva proteins, glycoproteins and gingival crevicular
fluid (GCF).24 The teeth are the only natural non-shedding
surfaces in the human body that provide unique opportunities
for extensive biofilm formation, and a secure haven for
microbial persistence.25 Dental restorations, removable
prostheses and implants constitute additional non-shedding
surfaces in the mouth that can influence biofilm formation
and composition.26,27,28
Saliva has no indigenous microbiota.20 Bacteria in saliva
are those shed from biofilms and oral tissues. Oral niches
and biofilms are constantly immersed in saliva. Proteins and
glycoproteins in saliva provide lubrication for mastication
and gustatory sensation, and both support and antagonize
biofilm formation.
The supragingival dental biofilm that forms on the enamel
salivary glycoprotein differs from the subgingival community,
which forms on the serum protein film (from GCF) that coats
the cementum layer of the root.20 Salivary glycoproteins
interact with microbial adhesins facilitating the initiation and
adhesion of biofilm (plaque) formation on the enamel tooth
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Table 1: A comparison of oral microbiome and host immune response status during
periodontal health and disease
Periodontal health

Periodontal disease

Symbiotic microbial community

Dysbiotic microbial community

Low diversity and richness

High diversity and richness

Predominant aerobic organisms

Predominant anaerobic organisms

(symbionts)

(Pathobionts)

(Actinomyces, Streptococci)

(P. gingivalis, F. denticola, T. forsythia)

Host-microbe synergism

Host-microbe antagonism

(commensal)

(pathogenicity)

Controlled immune-inflammatory state

Dysregulated host-immune response

surface. As the salivary film transitions from the supragingival
into the subgingival, the composition changes and the
proportion of serum protein in the salivary film on the root
surface increases due to the proximity of the GCF.20 The
gingival sulcus or periodontal pocket form unique ecological
niches for microbial colonization.20 With the adsorption of
serum proteins, the composition of the supragingival dental
biofilm changes from predominantly pioneer Streptococci
and Actinomyces spp. towards an increased proportion of
periodontal pathogens subgingival.20 During this process
the subgingival ecosystem becomes more anaerobic and
increasingly shielded from foodstuffs and extremes in pH
and temperature.
The oral ecosystem is well positioned as the initial
meeting place between oral mucosa, periodontal tissues,
teeth, micro-organisms, outside environment, lifestyle habits,
toxins, pollution, food nutrients, medications, salivary flow
and host immune system. In the oral cavity, the immune
system is constantly exposed to unique tissue specific
signals, including a rich diverse community of commensal
microbes (oral microbiome)29 and their metabolites, tissue
damage from mastication, antigens from food and airborne
particles (i.e. Smoking).30,31

Microbial composition and shifts within the gingival
sulcus
Studies show that it is not a single bacterial species that
cause periodontal disease initiation and progression, but
rather, a consortium of microbial pathogens.7,18,20 (Figure 3)
The most prevalent microbiota of the healthy gingival
sulcus or crevice
(≤3mm deep) are the phylum
Proteobacteria, in particular gammaproteobacteria of

the genus Acinetobacter, Haemophilus and Moraxella.20
Within the phylum Firmicutes, the class Bacilli comprising
genus Streptococcus, Granulicatella and Gemella are
also associated with periodontal health.20 A review of
molecular studies revealed that a range of species, including
Actinomyces,
Propionibacterium,
Peptostreptococcus,
Eubacterium, Fusobacterium, Prevotella, Campylobacter,
Treponema, and Porphyromonas, are the most important
pathogens associated with periodontal disease.32
Microbiota highly associated with periodontitis (true pockets
≥4 mm) include the phyla Spirochaetes genus Treponema,
Synergistetes genus Sinergistes and Bacteroidetes such as
genera Porhyromonas, Prevotella and Tannerella. 33 The
class of Fusobacteria genera Fusobacterium and Leptotrichia
are also highly associated with periodontitis. As the level
of disease increased as measured by deeper pockets, the
class Negativicutes genera Selemonas and Megasphera
appeared most prevalent 34,35,36,37 and Clostridia (genera
Filifactor, Lachnospiraceae, and Peptostreptococcus)
also becoming more prominent. Erysisepotrichia genera
Erysipelothrix, Solobacterium and Bulledia were also
associated with deeper diseased sites 34,36
Microorganisms most associated with periodontitis (deep
periodontal pockets)38, historically defined as the “red
complex” microorganisms, are P. gingivalis, Tannarella
forsythia and Treponema denticola. Although present in
low numbers in healthy subjects39, 40 these species are
considered to be responsible for initiation and progression
of disease.
Newly recognized microorganisms including Grampositive Filifactor alocis, Peptostreptococcus stomatitis
and species from the genera Prevotella, Synergistes,
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Figure 4: Positive effects of host-microbiome symbiosis. (Kilian M, Chapple ILC,
Hannig M, et al. The oral microbiome - an update for oral health care professionals.
Br dent J 2016; 221: 657-666)

Megasphaera, Selenomonas, and Desulfobulbus correlate
with periodontitis as strongly as the classical red complex
bacteria. 20 Species with less stringent association with
periodontitis was previously defined as the “orange
complex” and includes Prevotella spp, Fusobacterium spp,
and Parvimonas micra.
Pathogens associated with aggressive early onset
forms of periodontitis in genetically susceptible individuals
include Aggregatibacter actinomycetemcomitans (A.a) and
Treponema spp. Infection of the periodontal ecosystem by
A.a follows a specific chronologic and site-specific pattern
with the incisor and molar teeth selectively affected. 41

Oral microbiome and homeostasis
The complex equilibrium between resident species in the oral
microbiome has recently emerged as an important factor
in maintaining oral homeostasis. It protects the oral cavity,
prevents disease development and maintains health.42,43
A mutually beneficial, balanced or synergistic relationship
among members of the microbial community or between
the microbial community and the host, is called symbiosis.4
Oral health is associated with an oral microbiome that is in
a state of homeostasis or symbiosis. (Table 1) Synergistic

interactions (partnerships) between microorganisms are
dependent on enzyme complementation, food chain feeding
(feeding from other micro-organisms), co-adhesion, cell-cell
signalling, gene transfer or exchange, and environmental
modification for mutual benefit (i.e. pH and temperature).44
The oral microbiome influences nearly every aspect of
human biology, health and disease, and is therefore vital
in maintaining oral and systemic health. It also contributes
towards the modulation of critical metabolic, physiological
and immunological functions (Figure 4), including:45,46,47
• Differentiation and maturation of the host mucosa and its
immune system
• Food digestion and nutrition
• Energy generation
• Metabolic regulation and control of fat storage
• Processing and detoxification of environmental chemicals
• Maintenance of skin and mucosa barrier function
• Development and regulation of the immune system and finetuning of its reaction pattern, that is, the balance between
pro-inflammatory and anti-inflammatory processes
• Prevention of invasion and growth of disease-promoting
microorganisms (colonization resistance).
The oral microbiome is in a symbiotic and synergistic
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relationship with the host and this relationship plays a
fundamental role in maintaining oral homeostasis and
periodontal health.48 It does this through its symbiotic and
dynamic interactive relationship with other microorganisms
within the microbial community and the hosts’ immune
system.

Maintaining symbiosis through bacterial and bacteriahost interactions
The oral microbiome is maintained by host- and microbederived factors, involving multiple complex processes that
are still not fully understood.31 Resident bacteria in the
microbiome release both pro-and anti-inflammatory factors
that are crucial for maintaining oral homeostasis.49 Both
saliva and GCF provide nutrients for microbial growth and
are required for a balanced symbiotic oral microbiome.6
Other salivary proteins (i.e. immunoglobulin A, lactoferin,
lactoperoxidase, lysozyme, statherin and histatins), directly
and indirectly regulate the microbiome, keeping it in
balance.24
Bacteria within the biofilm can communicate with each
other by producing, detecting, and responding to small
diffusible signal molecules (a process called quorum sensing).
Quorum sensing allows microorganisms in the microbiome
to colonize and proliferate more effectively within the human
host.7 Quorum sensing activities in the biofilm are involved in
activities such as colonization, defense against competitors,
adaptation to changes in the environment, virulence and
pathogenic potential of bacteria and are therefore important
to control bacterial infections and to maintain homeostasis. 6
In a synergistic oral microbiome environment, the
primary nutrients for oral micro-organisms are obtained
from host proteins and glycoproteins derived from saliva,
supragingival plaque, GCF, biofilm matrix (glycoprotein)
and feeding off bacterial metabolic products such as CH4
and H2S (cross feeding).44
The gingival crevice is colonized by a diverse microbiota,
and compatible organisms converge into heterotypic
communities that are in equilibrium with the host. Although
they are pro-inflammatory and can produces toxic products
such as proteases, the host controls overgrowth and overt
pathogenicity. The microbial constituents of the communities
can vary over time, and from person to person and site to
site.50
It has become apparent that both microbiome-dependent
and microbiome independent factors participate in the
regulation of local immunity.31 Several oral innate responses
are triggered by the oral microbiome. Recruitment of

neutrophils to the oral mucosa is amplified in the presence
of the microbiome 51, and specific innate epithelial defenses
are triggered in response to local commensals 52 The oral
mucosa has resident dendritic cells (antigen presenting cells)
that release pro-inflammatory cytokines to activate adaptive
immunity and secretes anti-inflammatory immune modulators
(Interleukin, TGF, and PGE2) which suppress the activity of
the immune system, thereby propagating a tolerant state
of oral equilibrium (homeostasis).53 Additionally, salivary
antibodies also neutralize microbes.
Other host-derived mechanisms to control the microbial
burden include the release of serum proteins such as
IgG into the gingival crevicular fluid, production of
antimicrobial proteins and peptides of whole saliva such
as cystatins, histatins, lysozyme, beta defensins, enzymes
(e.g. lactperoxidase), and iron scavenging molecules (e.g.
lactoferrin).7,20
A balanced microbiome can be maintained in symbiosis
through good plaque control, adequate salivary flow and
a well-functioning immune system. Despite variations of the
microbiomes between individuals, it is important to note that
its overall function remains relatively consistent.54
The relationship between the bacteria in the biofilm and
the host immune-inflammatory response is dynamic, and the
ecologic interactions between them determine local homeostasis
or transition to a state of disease (i.e. periodontitis).18,48

The transition of the oral microbiome from symbiosis
to dysbiosis
Most microorganisms in the oral microbiome are beneficial
to oral health, but some microbes will transition from
a commensal relationship (symbiosis) to a pathogenic
state (dysbiosis) due to changes in the microbiome, host
ecosystem or environmental factors. When the finelytuned ecosystem in the mouth is disturbed, there is loss
of community balance or diversity in the microbiome, 55
resulting in a single or few species predominating with an
increase in their virulence and an associated increased risk
of gingivitis and periodontitis.8 Dysbiosis is a disruption of
the equilibrium between symbionts and pathobionts within
the gingival sulcus, or the development of an antagonistic
relationship between members of the microbial community
with a breakdown of the beneficial relationship with the host
and the microorganisms within the microbiome. 19,50,56,57,58,59
Modifiable factors driving oral dysbiosis include poor
plaque control (increased bacterial biomass), smoking,
changing dietary or nutritional habits, stress and certain
medications. 6,60,61,62 It follows that any factor contributing to
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poor plaque control will add to this burden, i.e. overhanging
restorative margins. (Figure 1)
Other non-modifiable factors that could affect or disrupt
the balance within the oral microbiome include age,
pH, reduced salivary flow (xerostomia), salivary gland
dysfunction (changes in saliva flow and/or composition),
hormonal (puberty and pregnancy), changes in the hosts
immune system (infection or systemic conditions e.g.
diabetes), and genetic predispositions or disorders.6,61,62
These factors may cause pressure on the oral ecosystem,
altering the composition, competitiveness, and adaptation
of microorganisms to the new environment resulting in
microbial species with greater pathogenicity (virulence) and
inability of the host to contain their proliferation.6,44
Microbial communities present in periodontal health are
characterized by lower diversity and richness, harbour
keystone pathogens, symbionts and pathobionts at very
low frequency and in proportions adequate to ensure
periodontal health.20 (Table 1)
However, when host and/or environmental deviations
occur in the periodontal tissues (e.g. poor oral hygiene,
smoking), or where the host is genetically susceptible,
pathobionts elicit an inflammatory response that changes
the nutrient foundation of the ecological niche (i.e.
periodontal pocket). 20 The altered nutrient foundation
promotes proportional expansion of pathobionts or putative
pathogens relative to symbionts, promoting inflammation that
ultimately leads to connective tissue and bone destruction
(periodontitis).20 P. gingivalis is a minor member of the
plaque biofilm but nonetheless a keystone pathogen. The
virulence factors of P. gingivalis appear to manipulate and
depress the host immune response. P. gingivalis also impairs
host defense systems and modifies the nutritional foundation
in ways that facilitate the growth and development of the
entire microbial community and promotes significant shifts
in the composition of the microbial community.20 The
resulting disruption of the proportional relationship between
symbionts and pathobionts triggers the destructive cascade
leading to activation of inflammation and subsequent
bone destruction.50 This forms the basis of why the focus
on effective home plaque control to stabilise a periodontitis
patient is so important. It will keep this shift from happening.
The key periodontal pathogenic bacteria in the dysbiotic
communities are the triadic group of oral anaerobic pathogens
(pathobionts),
comprising
Porphyromonas
gingivalis,
Treponema denticola, and Tannerella forsythia.63 However,
there is also strong evidence showing that other pathogens like
Prevotella intermedia, Fretibacterium fastidiosum, Selenomonas

sputigena, and Filifactor alocis play an important role in the
pathogenesis of periodontal disease. 64
The pathogenic potential or virulence of the community of
microorganisms in the gingival sulcus / periodontal pocket
can be increased by both host-induced species–specific
suppressions and interspecies microbial competition.65
The shift in composition of the microbial community leads
to alterations in the host-microbe crosstalk via cytokines,
sufficient to mediate a destructive inflammatory response.
Microbial antagonistic interactions leading to dysbiosis
are caused by production of enzymes, bacteriocin, H2O2,
organic acids, bacteriophage release, nutritional competition
and predation.4,65 These are the weapons or ecological
drivers that can give an organism a competitive advantage
in the oral microbiome leading to dysbiosis and disease44
Microbial interaction and increased metabolic activity can
induce a microbial shift characterized by increased virulence
to create a more pathogenic microbiome or dysbiosis.
The dysbiosis hypothesis maintains that the transition from
periodontal health to disease reflects that an increase has
taken place of low-abundances species (i.e. P. gingivalis) in
the bacterial community of the periodontal pocket. (Table 1)
Changes in the microbial community in the gingival sulcus
are also caused by the growth of microorganisms such
as P. gingivalis, which alter the nutrient foundation of the
subgingival ecosystem and disrupt the equilibrium between
symbionts and pathobionts.20 Colonization by keystone
pathogens such as P. gingivalis elevates the virulence of the
entire community following interactive communication with
accessory pathogens.50 The keystone effects of P. gingivalis
are likely exerted via both host inflammatory modulation and
bacterial synergy, thereby facilitating initial colonization and
promoting other pathogenic organisms. 51 Microorganisms
activate the innate and adaptive immune responses.
Pathogens can control the gene expression of a healthy
oral microbial ecology, leading to a different portfolio of
bacterial products that could interact with host cells.66
Changes, shifts or disruption of the composition of the
oral microbiome and/or the ecosystem can have significant
consequences for periodontal, oral and systemic health.
Dysbiosis or disturbances in the complex equilibrium between
resident species in the oral cavity, result in a state associated
with an increased inflammatory response and increased risk
disease.42 Local inflammation causes an increased flow
of nutrient rich GCF and gingival bleeding, whereby the
site becomes deprived of oxygen, favouring the growth of
anaerobic microorganisms.67 The inflammatory changes in
the periodontal environment provide an ideal environment for
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the growth of obligatory anaerobic and protein-dependent
bacteria that reside in the gingival crevice, driving a shift
from a symbiotic microbiome to dysbiosis. 67
The pathogenesis of periodontal diseases is initiated,
propagated or influenced by a disruption of the oral
microbiome (dysbiosis). The dysbiotic pathogenic bacteria
influences or modulates the host immune response, resulting
in an increase local and/or systemic inflammatory response,
resulting in periodontal tissue destruction (periodontitis).

Conclusion
The oral ecosystem is well positioned as the initial meeting
place between host, microorganisms, and environmental
factors. The complex equilibrium between resident
species in the oral microbiome has recently emerged as
an important factor in maintaining oral homeostasis and
health, protecting the oral cavity and preventing disease
development. The oral microbiome influences nearly every
aspect of human biology, health and disease and is therefore
vital in maintaining oral and systemic health. Knowledge
of the composition, homeostasis, inter-microbial interactions
as well as host-microbe interactions is fundamental for
developing effective preventive and therapeutic measures.
Contrary to what we have been taught, the objective of
preventing and treating periodontal disease, is not simply
aimed at maintaining good oral hygiene and killing the
“bad” bacteria, but more reflective of maintaining an
equilibrium between the microbiome, host ecosystem and
environmental factors. Studies unequivocally show that it is
not a single bacterial species that cause periodontal disease
progression, but rather a polymicrobial aetiology. Preventing
a build-up of microbes (plaque) that may overwhelm the
host immune response, resulting in a dysbiosis remains
the mainstay in preventing periodontitis. It is essential to
understand this interplay in order to treat our patients with a
holistic approach to maintain oral and systemic health.
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