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Plaque biofilm and associated host responses are
involved in the pathogenesis of periodontitis.
Current data suggest that a small group of pre-

dominately Gram-negative, anaerobic or micro-
aerophilic bacteria within the biofilm are often asso-
ciated with disease initiation and progression.1

Organisms strongly implicated as etiologic agents
include Porphyromonas gingivalis, Actinobacillus
actinomycetemcomitans, and Bacteroides forsythus.2

The microbial challenge consisting of antigens,
lipopolysaccharide (LPS), and other virulence factors
stimulates host responses which result in disease lim-
ited to the gingiva (i.e., gingivitis) or initiation of peri-
odontitis.3 Protective aspects of the host response
include recruitment of neutrophils, production of pro-
tective antibodies, and possibly the release of anti-
inflammatory cytokines including transforming growth
factor-β (TGF-β), interleukin-4 (IL-4), IL-10, and IL-
12.4 Perpetuation of the host response due to a per-
sistent bacterial challenge disrupts homeostatic mech-
anisms and results in release of mediators including
proinflammatory cytokines (e.g., IL-1, IL-6, tumor
necrosis factor-α [TNF-α]), proteases (e.g., matrix
metalloproteinases), and prostanoids (e.g., prosta-
glandin E2 [PGE2]) which can promote extracellular
matrix destruction in the gingiva and stimulate bone
resorption.4

The determination that periodontal tissue destruc-
tion is primarily due to the host response has cre-
ated areas of research directed at altering an indi-
vidual’s reaction to the bacterial challenge. Various
host modulatory therapies (HMT) have been devel-
oped or proposed to block pathways responsible for
periodontal tissue breakdown. Specific aspects of dis-
ease pathogenesis which have been investigated for
modulation include regulation of immune and inflam-

matory responses, excessive production of matrix
metalloproteinases and arachidonic acid metabolites,
and regulation of bone metabolism. Currently, one
systemically administered agent that modifies the
host response is commercially available (i.e., sub-
antimicrobial dose doxycycline†) for the adjunctive
treatment of chronic periodontitis. This treatment and
other therapeutic methods under investigation will be
discussed.

REGULATION OF IMMUNE AND
INFLAMMATORY RESPONSES
Microbial plaque is recognized as the primary etiologic
agent for periodontal disease initiation and progres-
sion.5 Thus, generation of protective antibodies via
immunization has been investigated as a method to
prevent periodontitis.6 Antigens used for active immu-
nization have included bacterial whole cells,7-10 outer
components (e.g., P. gingivalis fimbriae11), and syn-
thetic peptides.12 The immunization of non-human
primates in ligature-induced periodontitis models with
P. gingivalis10 or a P. gingivalis virulence factor called
cysteine protease,13 has demonstrated partial reduc-
tions in alveolar bone loss. However, development of
a periodontitis vaccine has been hindered by the mul-
tifactorial etiology of periodontal diseases and micro-
bial complexity of biofilms. Successful vaccine devel-
opment may depend on identification of microbial
species essential for disease pathogenesis (e.g., P.
gingivalis, B. forsythus)14 and/or shared antigenic
determinants (epitopes) among pathogenic species.15

Initial host responses to bacterial infections include
activation and recruitment of neutrophils and mac-
rophages. These cells subsequently release mediators
including reactive oxygen species, which are antag-
onistic to plaque biofilms, but which in excess may
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initiate inflammation.16 For example, nitric oxide (NO)
is a free radical involved in host defense that can be
toxic when present at high levels and it has been
implicated in a variety of inflammatory conditions.16-21

In this regard, a study utilizing a ligature induced peri-
odontitis rat model demonstrated that administration
of an NO inhibitor (mercaptoethylguanidine) resulted
in decreased bone loss.22 Further preclinical studies
are warranted to evaluate the effect of this agent on
periodontal disease progression. Other host inflam-
matory mediators being investigated for modulation
include nuclear factor kappa B and endothelial cell
adhesion molecules.23-27 However, the role of these
inflammatory mediators in periodontitis needs to be
elucidated.

Constituents of the biofilm also stimulate host cells
to produce proinflammatory cytokines including IL-
1β and TNF-α, which can induce connective tissue
and alveolar bone destruction.28 These cytokines are
present in diseased periodontal tissues and gingival
crevicular fluid (GCF).29 The catabolic activities of
these cytokines are controlled by endogenous
inhibitors that include IL-1 and TNF receptor antag-
onists. When administered for therapeutic purposes,
these antagonists can reduce inflammation.30-33 The
use of cytokine receptor antagonists to inhibit peri-
odontal disease progression has been investigated in
a ligature induced periodontitis non-human primate
model.34,35 It was demonstrated that IL-1/TNF block-
ers partially inhibited disease progression.35 How-
ever, the use of cytokine antagonists to treat human
periodontal disease needs to be evaluated.

Cytokines implicated in suppression of the destruc-
tive inflammatory response include IL-4, IL-10, IL-
11, and TGF-β. Both IL-4 and IL-10 can target
macrophages and inhibit the release of IL-1, TNF,
reactive oxygen intermediates, and NO.36-38 IL-4 also
induces programmed cell death (apoptosis), which
reduces the number of infiltrating inflammatory
macrophages.39,40 It can also upregulate the pro-
duction of IL-1 receptor antagonists.37 The evidence
that IL-4 is deficient in diseased periodontal tissues,41

and the finding that exogenous IL-4 administration
in experimental arthritis reduces inflammation,42 sug-
gest that use of this cytokine may provide a thera-
peutic benefit in the treatment of periodontal dis-
eases. Recently, recombinant human IL-11, which
inhibits production of TNF-α, IL-1, and NO,43,44 was
also shown to reduce disease progression in a liga-
ture-induced periodontitis canine model.45 Another
cytokine, granulocyte colony stimulating factor
(GCSF), which enhances neutrophil production, was

used to treat cyclic neutropenia and improved peri-
odontal disease status over a 15-year period.46 How-
ever, unresolved issues regarding cytokine modula-
tion therapy include identifying the ideal method to
maintain or inhibit cytokines long term, and under-
standing the systemic implications associated with
altering cytokine levels on tissue homeostasis.28

Therefore, additional animal and human studies are
needed to determine the safety and efficacy of anti-
inflammatory cytokines in the treatment of peri-
odontitis.

PRODUCTION OF MATRIX
METALLOPROTEINASES
The matrix metalloproteinases (MMPs) are a family
of zinc- and calcium-dependent endopeptidases
secreted or released by a variety of infiltrating cells
(i.e., neutrophils and macrophages) and resident cells
(i.e., fibroblast, epithelial, osteoblast, and osteoclast)
found in the periodontium.47 MMPs function at a neu-
tral pH to degrade constituents of the extracellular
matrix (e.g., collagen, gelatin, laminin, fibronectin,
and proteoglycan).48 A number of physiologic events
(i.e., embryonic development and tissue remodel-
ing49) and pathologic conditions (i.e., periodontitis,48

arthritis,50 and cancer51) are characterized by MMP
activity.

One hypothesis regarding periodontal disease
pathogenesis is that host cells stimulated directly or
indirectly by components of the plaque biofilm secrete
MMPs which are associated with altered connective
tissue remodeling and alveolar bone resorption.52

Although several periodontal pathogens (e.g., P. gin-
givalis and A. actinomycetemcomitans) produce
MMPs, including collagenase, these proteinases are
not considered to be the major destructive enzymes
associated with disease progression.53 In addition,
recognition that endogenous MMPs are primarily
responsible for tissue destruction and not bacterial
proteinases adds further rationale for the investiga-
tion of host modulatory approaches in periodontal
therapy.

Host cells responsible for the excessive MMPs in
periodontitis have not been definitively demonstrated.
Several studies implicated polymorphonuclear leuko-
cyte-type collagenase (MMP-8) and gelatinase (MMP-
9) as the source of excess active enzymes pres-
ent.52,54-57 In addition, MMP-13 (collagenase-3) is
believed to be a mediator of bone resorption and car-
tilage destruction and has been identified in GCF from
chronic periodontitis patients.57 It has also been
demonstrated that MMP-8 may originate from cell

Informational Paper 461

4001_IPC_AAP_553102  4/17/02  3:20 PM  Page 461



Volume 73 • Number 4

Academy Report

types other than neutrophils including fibroblasts and
mesenchymal cells.4,58 Additional studies are required
to verify the origin of MMPs and their roles in disease
pathogenesis.

Recognition that the level of activated MMPs and
their endogenous inhibitors is related to various patho-
logical conditions including periodontal disease has
resulted in treatment strategies that increase endoge-
nous inhibitors or include the administration of exoge-
nous (synthetic) inhibitors. Endogenous or natural
inhibitors of MMP activity include tissue inhibitors of
MMP (TIMP) and α2-macroglobulin. While TIMP lev-
els increase during pathologic conditions, this increase
may not compensate for elevated concentrations of
active MMPs.59 Furthermore, cell culture studies have
demonstrated that recombinant TIMP can reduce stim-
ulated bone resorption.60 Therefore, administration of
recombinant TIMP might be an effective treatment
modality and should be evaluated.60

Several synthetic MMP inhibitors are being studied
in clinical trials.61,62 The synthetic MMP inhibitors
most extensively investigated are the family of tetra-
cycline antibiotics which can inhibit host-derived
MMPs by mechanisms independent of their antimi-
crobial properties.63 In vivo animal and human stud-
ies have demonstrated that tetracyclines inhibit MMP
levels in gingival tissue and GCF with concomitant
improvements in periodontal status.52,57,63-66 Tetra-
cyclines appear to inhibit MMP activity and extracel-
lular matrix destruction by multiple non-antimicro-
bial mechanisms (e.g., chelation, inhibition of
activation of pro-MMP molecules).67

The development of HMT utilizing tetracyclines has
primarily involved the use of a reduced dose of doxy-
cycline (20 mg bid). This dose has been reported
not to exhibit antimicrobial effects, but can effectively
lower MMP levels.57 This reduced dose has been
referred to as subantimicrobial dose doxycycline
(SDD).68 Studies evaluating the safety and efficacy
of SDD for the United States Food and Drug Admin-
istration (FDA) include several multicenter, placebo-
controlled, double-blind, randomized clinical trials in
patients diagnosed with chronic periodontitis.68,69

Three 12-month studies (total n = 437) evaluated
the safety and efficacy of SDD when used in con-
junction with supragingival scaling and a dental pro-
phylaxis (SSDP).68 Administration of SDD as an
adjunct to SSDP provided statistically significant
improvements in both probing depth reduction and
clinical attachment gain (Table 1). These studies
demonstrated no increased incidence of side effects
associated with SDD administration.68

The phase III trial (total n = 190) evaluated the
safety and efficacy of SDD used in combination with
scaling and root planing (SRP) over a 9-month period
among patients with chronic periodontitis. The study
design incorporated subgingival SRP at the baseline
visit that was not repeated at follow-up time points
(i.e., 3, 6, and 9 months).69 The gain in clinical
attachment level (CAL) and probing depth (PD)
reductions within the 2 treatment groups (SRP +
placebo vs. SRP + SDD) are presented in Table 2.
The data indicate that there was a statistically sig-
nificant improvement when SDD was utilized as an
adjunctive treatment at sites with initially moderate
(4 to 6 mm) and severe (≥7 mm) probing depths
(Table 2). In severe sites (≥7 mm PD), the additional
improvements beyond SRP provided by SDD in PD
reduction and CAL gains were 0.48 mm (P <0.01) and
0.38 mm (P <0.05), respectively. These improve-
ments were maintained for a 3-month period after
cessation of therapy.70 It should be noted that patients
treated in both cohorts (i.e., SRP + placebo or SRP +
SDD) exhibited PD reductions and gains in CAL of a
similar magnitude at sites that had initial probing
depths of 4 to 6 mm and at those sites greater than
7 mm. This is an unusual finding since following scal-
ing and root planing the gain in clinical attachment
is usually less than probing depth reduction. Mech-
anisms that may account for this difference include
coronal migration of the gingival margin and attach-
ment apparatus or measurement error.

In the phase III clinical trial, it also was reported
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Table 1.

Effect of SDD*† Plus SSDP‡ on Clinical
Parameters68

Initial Probing Depth

Clinical Parameters 4-6 mm ≥7 mm

Clinical Attachment Gain (mm)
SDD plus SSDP 0.67 1.27
Placebo plus SSDP 0.44 0.95
Difference 0.23 0.32

Probing Depth Reduction (mm)
SDD plus SSDP 0.71 1.39
Placebo plus SSDP 0.46 0.96
Difference 0.25 0.43

* SDD = subantimicrobial dose doxycycline.
† Doses included: 10 mg qd (n = 80); 20 mg qd (n = 119); 20 mg bid (n =

119).
‡ SSDP = supragingival scaling and dental prophylaxis.
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that patients administered adjunctive SDD demon-
strated fewer sites with disease progression (clinical
attachment loss of ≥2 mm) than individuals treated
with scaling and root planing alone (0.3% versus 3.6%
of the treated sites, respectively) at sites with severe
periodontitis (PD ≥7 mm).69 These data also indicate
that a single administration of SRP alone effectively
inhibited disease progression in most sites (96.4%)
during the 9-month study. Therefore, suppression of
the biofilm by mechanical instrumentation remains
the primary objective of treatment.

With regard to the issue that low dose antibiotics
could result in microbial resistance, several in vivo
human studies have indicated that long-term (i.e., 9
to 18 months) administration of SDD does not result
in emergence of resistant organisms or alteration of
the subgingival microflora.71,72 Whether continuous
administration or multiple applications to the same
individual over longer time intervals result in micro-
bial resistance or the emergence of resistant strains
has not been determined.

The adjunctive use of SDD might prove beneficial
in patients with increased susceptibility to disease
progression. In this respect, a recent study compared
the efficacy of scaling for 30 minutes with and with-
out adjunctive SDD among patients who consistently
exhibited elevated GCF collagenase levels prior to
treatment.73 It was determined that patients who
received periodically administered SDD (12 weeks
on, 12 weeks off, 12 weeks on) demonstrated less
clinical attachment loss than individuals who received

scaling alone during a 36-week period (0.15 mm ver-
sus 0.8 mm).73 However, it should be noted that
patients did not receive root planing in this study or
quarterly periodontal maintenance. In addition,
prospective clinical trials are needed to validate that
measurement of GCF collagenase can determine dis-
ease susceptibility.

Overall, the studies indicate that SDD therapy pro-
vides a defined, but limited improvement in peri-
odontal status when used in conjunction with scaling
and root planing (Table 2). However, the phase III
trial included SRP only at the baseline visit. Therefore,
it is unclear what benefits would be achieved when
SDD is combined with quarterly maintenance vis-
its.74 Furthermore, it has been questioned whether
the magnitude of the clinical benefits derived from
adjunctive SDD substantiates its routine use in the
treatment of chronic periodontitis.75 Therefore, den-
tal practitioners must determine those patients who
would significantly benefit from SDD administration.

In addition to use of SDD in host modulatory ther-
apy, 10 different chemically modified tetracyclines
(CMTs) have been developed, 9 of which inhibit MMPs
and do not possess antimicrobial properties.47 CMTs
have been reported to reduce the progression of
experimentally induced periodontitis in animal mod-
els.76,77 However, inhibition of human periodontitis
with CMTs has not been reported at this time. The
development of recombinant TIMP and synthetic MMP
inhibitors offers promising therapeutic approaches
for the treatment of conditions characterized by exces-
sive MMP activity.

PRODUCTION OF ARACHIDONIC ACID
METABOLITES
Another pathway involved in periodontal disease
pathogenesis involves the synthesis and release of
prostaglandins and other arachidonic acid metabolites
within periodontal tissues.78 Both bacterial and host
factors initiate tissue damage. This damage allows
phospholipids in plasma membranes of cells to
become available for action by phospholipase A2 and
thereby results in production of free arachidonic acid
(AA). AA can be metabolized via the cyclooxygen-
ase (CO) or lipoxygenase (LO) pathways. Two iso-
forms of cyclooxygenase are now recognized.79

Cyclooxygenase 1 (COX-1) is constitutively (i.e., con-
tinuously) expressed and is important for physiologic
functions including gastric cytoprotection. Cyclooxy-
genase 2 (COX-2) is inducible, upregulated by proin-
flammatory cytokines, and thought to be involved in
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Table 2.

Effect of SDD*† Plus SRP‡ on Clinical
Parameters69

Initial Probing Depth

Clinical Parameters 0-3 mm 4-6 mm ≥7 mm

Clinical Attachment Gain (mm)
SDD plus SRP 0.25 1.03 1.55
Placebo plus SRP 0.20 0.86 1.17
Difference 0.05 0.17 0.38

Probing Depth Reduction (mm)
SDD plus SRP 0.16 0.95 1.68
Placebo plus SRP 0.05 0.69 1.20
Difference 0.11 0.26 0.48

* SDD = subantimicrobial dose doxycycline.
† Dose included: 20 mg bid.
‡ SRP = scaling and root planing.
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inflammation.79 The final products of the CO path-
way include prostaglandins, prostacyclin, and throm-
boxane, whereas the end results of the LO pathway
include leukotrienes and other hydroxyeicosate-
traenoic acids. Elevated levels of PGE2 and other AA
metabolites have been reported in GCF and peri-
odontal tissues in patients exhibiting gingivitis, peri-
odontitis, and peri-implantitis.80,81 Mean crevicular
PGE2 concentrations are also significantly elevated
in patients who exhibit disease progression compared
to periodontally stable individuals.82 One proposed
approach to modulate the host response is inhibition
of enzymes responsible for the release of these
destructive products.

The discovery that non-steroidal anti-inflamma-
tory drugs (NSAIDs) block the enzyme CO and
reduce prostaglandin synthesis led to in vitro studies
evaluating NSAIDs as inhibitors of bone resorp-
tion.83,84 Inhibition of periodontal disease progres-
sion utilizing a NSAID was first demonstrated with
indomethacin in a ligature-induced canine periodon-
titis model.85 Multiple NSAIDs including indo-
methacin,86 flurbiprofen,87 ibuprofen,88 naproxen,89

meclofenamic acid,90 and piroxicam91 have demon-
strated the ability to inhibit gingivitis91 and progres-
sion of periodontitis in both ligature-induced85,86 and
naturally occurring periodontal disease animal mod-
els.87-89

Ketoprofen, an NSAID which can block both the CO
and LO pathways, has recently received attention.92

Its administration as a racemic cream (1%), (S)-enan-
tiomer dentifrice (0.3%, 3.0%) or (S)-enantiomer cap-
sule (10.0 mg) was noted to prevent the progression
of alveolar bone loss in ligature-induced periodonti-
tis models.93,94 Ketoprofen appears to be enantio-
selective with pharmacological benefits restricted to
the (S)-enantiomer.95 The use of enantioselective
NSAIDs (e.g., S-ketoprofen) may provide greater effi-
cacy at lower doses and with fewer side effects than
other NSAIDs.94

In humans, clinical trials have assessed the effi-
cacy of topically and systemically administered
NSAIDs in the treatment of experimental gingivitis96

and chronic97 and aggressive periodontitis.98,99 The
most extensive clinical trial that investigated a sys-
temically administered NSAID (flurbiprofen) demon-
strated significantly lower bone loss rates over an 18-
month period.96 However, disease progression
returned upon withdrawal of the agent. Therefore, it
appears that the drug did not provide any residual
effect and would require prolonged administration to
maintain periodontal status.

The topical administration of NSAIDs is an alter-
native method to deliver these agents. In general,
topical application of NSAIDs is possible because
these drugs are lipophilic and are absorbed into gin-
gival tissues.100 NSAIDs that have been evaluated
for topical administration include ketorolac trometh-
amine rinse101,102 and S-ketoprofen dentifirice.94,103

In multi-center placebo controlled trials both of these
drugs were associated with reductions in the rate of
alveolar bone loss when used in conjunction with
mechanical instrumentation.102,103 However, further
studies are required to determine whether these
NSAIDs provide clinically significant improvements
when utilized as adjuncts to scaling and root planing.

Extensive data acquired in animal and human clin-
ical trials have demonstrated the potential clinical
utility of NSAIDs in the management of periodonti-
tis. However, adverse effects associated with pro-
longed systemic administration of non-selective
NSAIDs that possess both COX-1 and COX-2 in-
hibitory activity include gastrointestinal upset and
hemorrhage,104 renal,105 and hepatic impairment.106

These adverse events associated with systemic use
of NSAIDs have precluded their incorporation into
treatment regimens. Recently, selective NSAIDs called
coxibs (COX-2 inhibitors) have been developed that
selectively block the isoenzyme associated with
inflammation (COX-2).107 Clinical trials have demon-
strated that use of these agents cause significantly
fewer serious gastrointestinal adverse events than
does treatment with non-selective NSAIDs.108 Safety
and efficacy evaluations continue for these drugs.109

However, at this time no NSAID formulation is FDA
approved for the management of periodontal dis-
eases.

Lipoxins are a series of oxygenated arachidonic
acid derivatives formed by interactions between indi-
vidual LO and appear to function as endogenous
anti-inflammatory mediators.110 Recently, it was
demonstrated that lipoxins are produced by periph-
eral blood neutrophils from patients diagnosed with
aggressive periodontitis.111 In addition, lipoxins have
also been found in the GCF of these individuals.111

In a mouse model, it was shown that administration
of metabolically stable analogues of lipoxins blocked
P. gingivalis elicited neutrophil infiltration and also
reduced PGE2 levels.111 These results support the
concept that lipoxins may be involved in the regu-
lation of local acute inflammatory responses in peri-
odontal disease. However, additional studies are
needed to elucidate the role of lipoxins in the patho-
genesis of periodontitis.
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A compound which has received interest as both
an antibacterial and anti-inflammatory agent is tri-
closan. Triclosan (2, 4, 41–trichloro-2-hydroxy-
diphenyl ether) is a non-ionic antimicrobial agent. Tri-
closan also inhibits CO and LO and thus may interfere
with the production of AA metabolites.112 Use of a
dentifrice‡ containing sodium fluoride (0.243%) and
triclosan (0.3%) with 2.0% PVM/MA copolymer (the
non-proprietary designation for a polyvinylmethyl
ether maleic acid copolymer) reduced the frequency
of deep periodontal pockets and the number of sites
exhibiting attachment and bone loss in patients
deemed highly susceptible to periodontitis.113 Addi-
tional studies are warranted to examine the effect of
this combination of drugs on periodontitis. At this
time, the triclosan/copolymer dentifrice is indicated
for the reduction of plaque, calculus, gingivitis, and
caries.

REGULATION OF BONE METABOLISM
Several studies have demonstrated a relationship
between tooth loss and osteoporosis.114-116 Prelimi-
nary evidence also suggests that osteoporosis and
osteopenia may be risk indicators for periodontal dis-
eases.117-119 Both diseases begin to manifest their
effects predominately after the age of 35 and have
common risk factors that may interfere with healing
(e.g., smoking, influence of disease, or medica-
tions).120 Thus, therapeutic strategies used to pre-
vent and manage osteoporosis and osteopenia may
also inhibit periodontal bone loss. In this regard, large
epidemiological studies have been performed to
determine whether hormone replacement therapy
(HRT) can reduce the number of teeth lost in post-
menopausal women.121,122 These studies have
reported conflicting results regarding the use of HRT
and tooth retention.121,122 A potential source of bias
in these studies is the possibility that patients who
seek care to prevent osteoporosis may also pursue
preventive dental care. At present, limited evidence
exists to support the concept that calcium supple-
mentation116,123 or HRT124,125 can reduce tooth loss
or progression of periodontitis. Longitudinal studies
are in progress that address these issues. A new class
of drugs used to manage osteoporosis which may
have beneficial effects on the periodontium are the
bisphosphonates. Bisphosphonates are non-bio-
degradable analogs of pyrophosphate that have a
high affinity for calcium phosphate crystals and that
inhibit osteoclast activity.126 These compounds also
appear to inhibit MMP activity through a mechanism
that involves chelation of cations.127 One of these

drugs, alendronate, has been evaluated in ligature-
induced periodontitis models and assessed for
changes in bone density. Alendronate inhibited the
loss of bone density in these models.128,129 However,
minimal effects were demonstrated on clinical param-
eters. A pilot human clinical study was performed to
assess the efficacy of alendronate in slowing alveo-
lar bone loss associated with periodontits.130 The rel-
ative risk of progressive bone loss assessed by digi-
tal subtraction radiography was less (0.45) for
alendronate-treated patients compared with placebo-
treated patients.130 Additional studies using topically
administered bisphosphonates have reported reduc-
tions in root resorption associated with orthodontic
tooth movement and alveolar bone resorption fol-
lowing periodontal surgery.131,132 Future randomized,
controlled, longitudinal studies that evaluate thera-
pies for the treatment of osteoporosis should also
examine the effectiveness of the treatment on peri-
odontal disease parameters.

SUMMARY
The current paradigm for the etiology and patho-
genesis of periodontal diseases includes the initiation
of disease by specific bacteria within a biofilm. These
bacteria stimulate immune responses that can result
in tissue destruction. To prevent disease initiation and
progression, mechanical and antimicrobial pharma-
ceutical agents are used to reduce the plaque biofilm.
In this respect, considerable evidence exists that these
methods are effective in managing the majority of
patients with periodontitis.133 Currently, due to an
improved understanding of the pathogenesis of peri-
odontal diseases, an additional approach to therapy
with respect to modulation of the host response has
received attention. In this regard, a triclosan dentifrice
with antimicrobial properties approved to treat gin-
givitis has also demonstrated anti-inflammatory prop-
erties related to its host modulatory effects. In addi-
tion, the FDA has recently approved subantimicrobial
dose doxycycline for systemic administration as an
adjunct to scaling and root planing for the treatment
of chronic periodontitis.

There are situations in which conventional therapy
does not always achieve the desired clinical outcome.
For example, certain patients possess non-microbial
risk factors which are difficult to reduce or eliminate
(e.g., smoking, diabetes) or are beyond the clinician’s
ability to control (e.g., genetic predisposition134). In
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these instances and for specific groups of periodon-
tal disease susceptible individuals, the use of HMT in
conjunction with antibiofilm treatments may prove to
be advantageous. However, this concept needs to be
validated in controlled clinical trials. As methods that
modulate the host response become available, they
may be useful as adjunctive therapies for a variety of
clinical situations. Ultimately, practitioners will need
to determine the utility of HMT therapies as they
emerge based on the specific needs of each individ-
ual patient.
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