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Abstract
Objectives: Previous studies have demonstrated the clinical benefits of sub-
antimicrobial dose doxycycline (SDD) in the treatment of chronic periodontitis (CP).
The aim of this study was to retrospectively evaluate the role of SDD as an adjunct to
scaling and root planing (SRP) in the treatment of smokers and non-smokers with CP.

Material and Methods: A meta-analysis of two previously reported clinical studies
was undertaken. Both were 9-month, double-blind, randomized, placebo-controlled,
multi-centre clinical trials that investigated the efficacy of SDD (20 mg doxycycline
twice daily) in combination with SRP in subjects with moderate–severe CP. 36.9% of
the combined study population were smokers. Three hundred and ninety-two subjects
were included in the meta-analysis, which evaluated per-subject mean changes in
clinical attachment level (CAL) and probing depth (PD) from baseline and the total
number of sites with attachment gains and PD reductions X2 and X3 mm from
baseline in four subgroups: smokers/SDD; smokers/placebo; non-smokers/SDD; non-
smokers/placebo.

Results: A hierarchical treatment response was observed, with non-smokers who
received SDD demonstrating the greatest CAL gains and PD reductions. Smokers who
received placebo demonstrated the smallest clinical improvements following
treatment. Smokers who received SDD demonstrated an intermediate treatment
response that was broadly equivalent to that seen in non-smokers who received
placebo. In sites with baseline PD 4–6 mm, month 9 CAL gains were 19–45% better in
non-smokers who received SDD compared with all other subgroups (po0.05), and
were 21% greater in smokers who received SDD compared with smokers who received
placebo (po0.05). Furthermore, month 9 PD reductions were 21–53% greater in non-
smokers who received SDD compared with all other subgroups (po0.01), and were
26% greater in smokers who received SDD compared with smokers who received
placebo (po0.05).

Conclusion: Adjunctive SDD enhances therapeutic outcomes compared with SRP
alone, resulting in clinical benefit in both smokers and non-smokers with CP.
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Periodontal pathogenesis is mediated by
complex interactions between a patho-
genic microflora and a susceptible host
(Offenbacher 1996). The development
of an immune-inflammatory response in
the susceptible patient is characterized
by release of inflammatory mediators

and enzymes, including matrix metallo-
proteinases (MMPs), by infiltrating and
resident cells in the inflamed periodontal
tissues (Page et al. 1997). Predominant
MMPs in the gingival crevicular fluid
(GCF) of patients with periodontitis are
MMP-8 and MMP-9, which are derived

from PMNs (Golub et al. 1995, 1998),
and are particularly effective in degrad-
ing type-1 collagen, the predominant
collagen type in periodontal ligament
(Mariotti 1993). Levels of PMN-type
MMPs increase with periodontal disease
severity (Golub et al. 1995) and are
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secreted in large quantities by infiltrat-
ing PMNs in the periodontal tissues,
contributing to breakdown of the extra-
cellular matrix in chronic periodontitis
(CP). The importance of the host
immune-inflammatory response in med-
iating periodontal destruction is now
clearly established (Offenbacher 1996).

Recently, interest has focused on the
concept of host modulatory therapy
(HMT) as a treatment paradigm in the
management of periodontitis. Essen-
tially, HMT aims to enhance traditional
periodontal therapies by modifying des-
tructive aspects of the immune-inflam-
matory host response so that periodontal
breakdown is reduced and the perio-
dontium is stabilized. One such HMT
involves the use of subantimicrobial
doxycycline (SDD–20 mg doxycycline
twice daily (b.i.d.)) as an adjunct to con-
ventional non-surgical periodontal ther-
apy in the management of CP. Doxycy-
cline downregulates MMP activity and
reduces collagenase levels in the GCF of
patients with CP (Golub et al. 1990,
1995, 1997). A subantimicrobial dose
of 20 mg b.i.d. is not associated with the
development of antibiotic resistance or
detrimental shifts in the normal perio-
dontal microflora (Crout et al. 1996,
Caton et al. 2000, Walker et al. 2000).
Long-term, placebo-controlled, double-
blind clinical studies have demonstrated
the clinical benefit of SDD when used as
an adjunct to scaling and root planing
(SRP) compared with SRP alone (Caton
et al. 2000, 2001, Novak et al. 2002,
Preshaw et al. 2004). These studies
have reported improvements in clinical
attachment level (CAL) and probing
depths (PDs) that were significantly
greater compared with those observed
in patients who received adjunctive pla-
cebo. Thus, the adjunctive use of SDD
represents a potentially valuable thera-
peutic modality for managing patients
with periodontitis.

Smoking is now clearly established as
a major risk factor for periodontitis
(Salvi et al. 1997). Indeed, recent epi-
demiological data have suggested that
smoking may be responsible for as
many as half the cases of CP seen in
the United States (Tomar & Asma
2000). Potential mechanisms for the
deleterious effects of smoking in perio-
dontal pathogenesis include effects of
noxious components of cigarette smoke
on the gingival microvasculature, changes
in the subgingival microbial flora such
that increasingly pathogenic species pre-
dominate, and modification of immune-

inflammatory responses in the host tis-
sues (Haber 1994, Persson et al. 2001).
Smokers with periodontitis are more likely
to have bone/attachment loss than non-
smokers (Stoltenberg et al. 1993, Wouters
et al. 1993) and the extent of clinical
improvements following periodontal treat-
ment is significantly reduced (Preber &
Bergstrom 1990, Ah et al. 1994).

Previously reported studies of the
adjunctive use of SDD in the treatment
of periodontitis did not report treatment
outcomes by smoking status. Given the
importance of smoking in periodontal
pathogenesis and the fact that, in many
cases, the most difficult patients to treat
are smokers, the aim of this study was to
investigate retrospectively the efficacy
of SDD as an adjunct to SRP in the
treatment of smokers and non-smokers
with moderate–severe CP.

Material and Methods

A meta-analysis of the outcomes of two
previously reported clinical studies
(Caton et al. 2000, Preshaw et al.
2004) was undertaken. These studies
had identical study design (reported
previously). Briefly, these were 9-
month, double-blind, randomized, pla-
cebo-controlled, multi-centre, parallel
group studies in which the efficacy of
SDD as an adjunct to SRP in the treat-
ment of patients with moderate–severe
CP was evaluated. All subjects under-
went SRP and were randomly allocated
to receive either adjunctive SDD (doxy-
cycline hyclate 20 mg b.i.d.) or ad-
junctive placebo b.i.d. for 9 months,
commencing at baseline. Subjects were
evaluated 3, 6 and 9 months after base-
line, at which time points full-mouth
clinical indices were recorded. Subjects
were male or female, aged 30–75 years
with periodontitis manifested by CAL
and PD 5–9 mm with bleeding on prob-
ing and radiographic evidence of alveolar
bone loss.

Prior to statistical analyses, sites were
stratified by the degree of PD at base-
line: sites with PD 1–3 mm were con-
sidered normal; sites with PD 4–6 mm
were considered mild–moderately dis-
eased; and sites with baseline PDX7 mm
were considered severely diseased
(Cobb 2002). Efficacy parameters
included the change in CAL from base-
line, the change in PD from baseline,
and for those sites with a baseline
PDX4 mm (i.e. those sites with evi-
dence of periodontal disease at baseline),

the number of sites that demonstrated
attachment gains X2 and X3 mm and
PD reductions X2 and X3 mm relative
to baseline.

In the meta-analysis, patient data
from both studies were combined in a
single analysis, while retaining identi-
fiers for investigational sites. Because
the two studies were virtually identical
in design, including investigational site
in the model was more relevant than
including a test for inter-study differ-
ences. Comparisons between groups
were made using ANCOVA. One ANCOVA

model was used for all four subgroups
(i.e. smokers/SDD; smokers/placebo;
non-smokers/SDD; non-smokers/place-
bo) to test the main effect of treatment
(SDD versus placebo), the main effect
of smoking, and the treatment by smok-
ing interaction, along with differences
between investigational sites. Subject-
level mean changes from baseline were
analysed in the ANCOVA model, which
included factors for treatment group,
smoking status and their interaction,
and included the actual baseline value
of the parameter for each subject as a
covariate. Pairwise multiple compari-
sons among the four subgroups of inter-
est were conducted within the primary
analysis of variance model using Fish-
er’s LSD test. Three separate meta-ana-
lyses were conducted, each analysis
restricted to tooth sites falling into one
of the three baseline pocket depth strata
discussed above. All tests of signifi-
cance were two sided; differences were
considered statistically significant when
po0.05. The numbers of periodontal
sites that displayed CAL gains of X2
and X3 mm or PD reductions of X2
and X3 mm from baseline were also
determined, and compared between
treatment groups using a GEE model
with adjustment for within-subject cor-
relations among sites.

Results

Baseline demographic data are shown in
Table 1, and are based on 398 subjects;
those subjects who had a baseline visit
and provided demographic data. There
were no statistically significant differ-
ences between the treatment groups
(placebo versus adjunctive SDD) for
mean age, gender or racial distribution
(Table 1). The total number of smokers
in the population was 147 (36.9%), and
the total number of ex-smokers was 118
(29.6%). There were significantly more
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smokers in the adjunctive SDD group
(42.0%) than the adjunctive placebo
group (31.8%) (po0.05). Given the
difficulty in obtaining reliable informa-
tion from patients relating to past smok-
ing status (Scott et al. 2001), it was not
possible to gather definitive data regard-
ing the length of elapsed time since ex-
smokers quit smoking. Hence for meta-
analysis purposes, it was decided to
create only two smoking strata rather
than three or more. Thus, for the pur-
pose of this article, ex-smokers and non-
smokers were considered together and
described as non-smokers.

The treatment groups were similar
with regard to other baseline character-
istics: medical history, medication
history, oral hygiene practices, and con-
comitant medications. Three hundred
and twenty-eight subjects completed
the studies. The reasons for premature
withdrawal of study subjects have been
reported previously (Caton et al. 2000,
Preshaw et al. 2004). Data from those
subjects who prematurely withdrew were
included in the final analyses using a last
observation carried forward algorithm.

The meta-analysis was based on the
intent-to-treat populations from two stu-
dies; 183 subjects from Caton et al.
(2000) and 209 subjects from Preshaw
et al. (2004) for a total of 392 subjects.

The mean per-subject changes in
CAL from baseline to month 9 are
shown in Figs 1 and 2. In all four sub-
groups (i.e. smokers/SDD; smokers/pla-
cebo; non-smokers/SDD; non-smokers/
placebo), improvements in CAL from
baseline were demonstrated, as would
be expected following a course of SRP.
A hierarchical treatment response was
identified with the best treatment out-
comes (CAL gains) being observed in
non-smokers who received adjunctive
SDD and the poorest treatment out-
comes being observed in smokers who
received adjunctive placebo. Smokers
who received adjunctive SDD and non-
smokers who received placebo had an
intermediate treatment response, with
broadly equivalent outcomes. In sites
with baseline PD 4–6 mm, month 9
mean CAL gains were significantly
greater (range 19–45% better) in non-
smokers who received SDD than in
all other subgroups (1.23 versus 0.85–
1.03 mm, po0.05). Month 9 CAL gains
from baseline in smokers who received
SDD were 21% greater than smokers
who received placebo (1.03 versus
0.85 mm, respectively, po0.05). In sites
with baseline PDX7 mm, month 9 CAL

gains were significantly greater (range
20–32% greater) in non-smokers who
received SDD than in either of the place-
bo groups (smokers or non-smokers)
(1.89 versus 1.43–1.58 mm, po0.01).

The mean per-subject changes in PD
from baseline to month 9 are shown in
Figs 3 and 4. Again, as would be
expected following SRP, improvements
in PD from baseline were observed in all
subgroups. Again, a hierarchical treat-
ment response was identified with the
best treatment outcomes (PD reduc-

tions) being observed in non-smokers
who received adjunctive SDD and the
poorest treatment outcomes being ob-
served in smokers who received adjunc-
tive placebo. Smokers who received
adjunctive SDD and non-smokers who
received placebo had similar, and inter-
mediate, treatment responses. In sites
with baseline PD 4–6 mm, month 9
mean PD reductions were significantly
greater (range 21–53% greater) in non-
smokers who received SDD than in all
other subgroups (1.22 versus 0.80–

Table 1. Demographic characteristics of combined intent-to-treat populations

Characteristic SRP1placebo, n 5 198 SRP1SDD, n 5 200 p

Age (years)
Mean (SD) 48.1 (10.9) 47.6 (9.6) 0.67n

Range 31–75 30–75
Gender, n (%)

Male 109 (55.1) 112 (56.0) 0.81w

Female 89 (44.9) 88 (44.0)
Race/ethnicity, n (%)

White Caucasian 136 (68.7) 150 (75.0) 0.38w

Black 43 (21.7) 33 (16.5)
Asian 8 (4.0) 8 (4.0)
Hispanic 11 (5.6) 9 (4.5)

Tobacco use, n (%)
Smoker 63 (31.8) 84 (42.0) 0.03w

Ex-smoker 66 (33.3) 52 (26.0) 0.13w

nDetermined using analysis of variance.
wDetermined using the Cochran–Mantel–Haenszel test.

SRP, scaling and root planing; SDD, subantimicrobial dose doxycycline.
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Fig. 1. Mean attachment gains in sites with baseline probing depths 4–6 mm. Subjects
received scaling and root planing (SRP) at baseline, and then received either sub-
antimicrobial dose doxycycline (SDD) 20 mg twice daily (b.i.d.) or placebo b.i.d. for 9
months. The mean per-subject changes from baseline and standard errors are presented,
stratified by smoking status and study product allocation.
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1.01 mm, po0.01). Month 9 PD reduc-
tions from baseline in smokers who
received SDD were 26% greater than
smokers who received placebo (1.01
versus 0.80 mm, respectively, po0.05).
In sites with baseline PDX7 mm, month
9 PD reductions were significantly

greater (range 20–41% greater) in non-
smokers who received SDD than in all
other subgroups (2.16 versus 1.53–
1.80 mm, po0.05).

The percentages of periodontal sites
(baseline PDX4 mm) achieving thresh-
olds of clinical improvement (CAL

gains X2 and X3 mm, and PD reduc-
tions X2 and X3 mm) at 9 months are
shown in Table 2. It is clear from Table
2 that in all subgroups, these thresholds
of clinical improvement were achieved
for a considerable number of sites.
However, a hierarchical treatment res-
ponse was observed such that non-smo-
kers who received SDD demonstrated
the greatest number of sites achieving
these thresholds of change. The smallest
number of sites achieving these thresh-
olds was observed in the smokers who
received placebo. Smokers who recei-
ved adjunctive SDD and non-smokers
who received placebo demonstrated a si-
milar, and intermediate, number of sites
achieving these thresholds of change.

An identical threshold analysis was
performed for those sites that demon-
strated baseline PDs of 6 mm or greater
(Table 3). Again, thresholds of change
(CAL gains X2 and X3 mm, and PD
reductions X2 and X3 mm) at 9 months
were observed for a considerable number
of sites. A hierarchical treatment res-
ponse was observed such that non-smo-
kers who received SDD demonstrated
the greatest number of sites achieving
these thresholds of change and smokers
who received placebo demonstrated the
least. Smokers who received adjunctive
SDD and non-smokers who received
placebo demonstrated a similar, and
intermediate, number of sites achieving
these thresholds of change.

Discussion

Smoking is clearly a risk factor for
periodontitis. A multitude of cross-sec-
tional, longitudinal, and case–control
studies have established associations
between smoking and periodontal dis-
ease (Bergstrom & Eliasson 1987,
Haber et al. 1993, Grossi et al. 1994,
Machtei et al. 1997, Tomar & Asma
2000), with smokers experiencing a
greater incidence of tooth loss and
edentulism, and a less favourable res-
ponse to periodontal treatment than ex-
smokers or non-smokers (Preber &
Bergstrom 1985, Ah et al. 1994, Mc-
Guire & Nunn 1996). In support of the
contention that smokers tend to respond
less favourably to periodontal therapy is
the finding that the majority of patients
with refractory disease are indeed smo-
kers (MacFarlane et al. 1992). The level
of addiction to nicotine, as assessed by
the number of cigarettes smoked per day
and the number of years of exposure to
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Fig. 2. Mean attachment gains in sites with baseline probing depths X7 mm. Subjects
received scaling and root planing (SRP) at baseline, and then received either sub-
antimicrobial dose doxycycline (SDD) 20 mg twice daily (b.i.d.) or placebo b.i.d. for 9
months. The mean per-subject changes from baseline and standard errors are presented,
stratified by smoking status and study product allocation.
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Fig. 3. Mean probing depth (PD) reductions in sites with baseline PD 4–6 mm. Subjects
received scaling and root planing (SRP) at baseline, and then received either sub-
antimicrobial dose doxycycline (SDD) 20 mg twice daily (b.i.d.) or placebo b.i.d. for 9
months. The mean per-subject changes from baseline and standard errors are presented,
stratified by smoking status and study product allocation.
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tobacco products, has been linked to
periodontal disease severity in a dose–
response relationship (Jette et al. 1993,
Grossi et al. 1994, Alpagot et al.
1996).

Mechanisms for the influence of the
constituents of tobacco smoke on the
periodontium include an effect of nico-
tine on the periodontal tissues resulting
in vasoconstriction in peripheral blood
vessels and effects on the immune-
inflammatory host response (Kinane &
Chestnutt 2000). Exposure to cigarette
smoke reduces the deformability of
PMNs (Lannan et al. 1992) leading to
abnormal function and phagocytosis
(MacFarlane et al. 1992). Smoking has
also been shown to reduce fibroblast
function in vitro (Raulin et al. 1988),
possibly contributing to impaired wound
healing in smokers compared with non-
smokers. Cigarette smoking has also
been associated with increased cytokine
production, with peripheral blood
mononuclear cells from smokers secret-
ing significantly greater levels of inter-
leukin-1b compared with cells from
non-smokers upon exposure to cigarette
smoke (Ryder et al. 2002). Smokers
have also been reported to have signifi-
cantly higher GCF levels of tumour
necrosis factor-a compared with non-
smokers (Bostrom et al. 1998), and
suppressed levels of protease inhibitors
(Persson et al. 2001).

Thus, components of cigarette smoke
result in increased release of pro-inflam-
matory mediators in the periodontal
tissues. Furthermore, nicotine has been
shown to alter gingival fibroblast
function, resulting in decreased collagen
formation and increased collagenase
activity (Tipton & Dabbous 1995).
Smokers have increased neutrophil
elastase activity in their GCF compared
with non-smokers (Soder 1999). Expo-
sure of coronary endothelial cells to
cigarette smoke condensate results in
upregulation of genes involved in matrix
degradation (MMP-1, MMP-8 and
MMP-9) and increased production of
cytokines, suggesting a complex pro-
inflammatory response to cigarette
smoke that likely involves recruitment
of leukocytes, cytokine signaling and
MMP upregulation (Nordskog et al.
2003).

The periodontal hyper-responsive
phenotype has been postulated (Offen-
bacher 1996, Page & Kornman 1997) in
which disease susceptible individuals
mount an exaggerated inflammatory re-
sponse to bacterial challenge, character-
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Fig. 4. Mean probing depth (PD) reductions in sites with baseline PDX7 mm. Subjects
received scaling and root planing (SRP) at baseline, and then received either sub-
antimicrobial dose doxycycline (SDD) 20 mg twice daily (b.i.d.) or placebo b.i.d. for 9
months. The mean per-subject changes from baseline and standard errors are presented,
stratified by smoking status and study product allocation.

Table 2. Effect of SDD on clinical attachment gains and PD reductions at month 9 in all sites
(baseline PDX4 mm) by smoking status and randomization

Threshold change
from baseline

Non-smokers Smokers

SRP1placebo
(n 5 4100),

% (n)

SRP1SDD
(n 5 3891),

% (n)

SRP1placebo
(n 5 2193),

% (n)

SRP1SDD
(n 5 3042),

% (n)

CAL gain X2 mm 32.1 (1316) 43.1nnn (1675) 29.4 (645) 32.3 (984)
CAL gain X3 mm 10.9 (448) 15.9n (619) 9.0 (198) 11.5 (349)
PD reduction X2 mm 29.5 (1208) 42.8nnn (1666) 20.8 (456) 28.4n (863)
PD reduction X3 mm 7.8 (319) 15.0nnn (583) 5.1 (112) 7.5 (228)

npo0.05 and nnnpo0.001 compared with placebo within smoking category (determined using GEE

model with adjustment for within-subject correlations among sites).

PD, probing depth; SRP, scaling and root planing; SDD, subantimicrobial dose doxycycline; CAL,

clinical attachment level.

Table 3. Effect of SDD on clinical attachment gains and PD reductions at month 9 in sites with
baseline PDX6 mm by smoking status and randomization

Threshold change
from baseline

Non-smokers Smokers

SRP1placebo
(n 5 1330),

% (n)

SRP1SDD
(n 5 1250),

% (n)

SRP1placebo
(n 5 733),

% (n)

SRP1SDD
(n 5 925),

% (n)

CAL gain X2 mm 43.3 (576) 59.1nn (739) 36.8 (270) 44.1 (408)
CAL gain X3 mm 19.2 (256) 32.6nn (407) 15.0 (110) 21.3 (197)
PD reduction X2 mm 44.4 (591) 62.8nnn (785) 31.4 (230) 45.2nn (418)
PD reduction X3 mm 18.5 (246) 36.9nnn (461) 13.4 (98) 20.0 (185)

nnpo0.01, and nnnpo0.001 compared with placebo within smoking category (determined using

GEE model with adjustment for within-subject correlations among sites).

PD, probing depth; SRP, scaling and root planing; SDD, subantimicrobial dose doxycycline; CAL,

clinical attachment level.
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ized by pathologically elevated levels of
pro-inflammatory cytokines and MMPs
in the periodontal tissues. Emerging re-
search supports that cigarette smoking is
a modifier of the inflammatory response,
resulting in further exacerbation of des-
tructive events in the inflamed perio-
dontium. Thus, the use of a HMT such
as SDD may be of benefit in the manage-
ment of smokers with periodontal dis-
ease, who tend to demonstrate limited
clinical improvements following con-
ventional periodontal therapy. This pre-
mise is supported by the findings of a
recently reported study in which subjects
with severe, generalized CP received
conventional non-surgical treatment and
periodontal maintenance together with 9
months of adjunctive SDD or placebo
(Novak et al. 2002). Nearly half of the
subjects were smokers, and clinically
and statistically significant improve-
ments in PDs were reported in the ad-
junctive SDD group compared with the
placebo group.

The present meta-analysis clearly
shows the benefit of adjunctive SDD in
smokers and non-smokers. It is perhaps
not surprising that the best treatment
response was consistently observed in
non-smokers who received SDD, and the
poorest treatment response was observed
in the smokers who received placebo.
All subjects derived benefit from parti-
cipation in the studies, which reflects
the clinical improvements that can be
achieved by SRP alone. However, the
increased benefit derived from the use of
SDD in both the smokers and the non-
smokers compared with SRP alone sup-
ports that SDD is a useful addition to the
periodontal armamentarium in the man-
agement of disease. The treatment out-
comes in smokers who received SDD
were broadly equivalent to those seen in
non-smokers who received placebo, sug-
gesting that the use of adjunctive SDD
improved the treatment response in smo-
kers to a level comparable with that
routinely seen in non-smokers who
receive SRP alone. Treatment benefits
with SDD were observed in all diseased
sites, and particularly so in deep perio-
dontal sites of 6 mm or greater. Given
that smokers are among the most diffi-
cult periodontal patients to treat, in terms
of limited improvements following
therapy, then the use of SDD can be
considered of benefit in this group of
susceptible patients.

HMT is combined with conventional
periodontal treatment with the aim being
to create the most optimal conditions for

stabilization of the periodontium by
reducing destructive processes and in-
creasing wound healing. SRP and HMT
target different aspects of periodontal
pathogenesis. The aims of SRP are to
remove subgingival plaque and calculus,
and disrupt the biofilm to create a local
environment more commensurate with
wound healing. HMT aims to reduce
destructive inflammatory host responses,
and SDD downregulates MMP activity
in the tissues. In smokers with perio-
dontitis, there is another treatment strat-
egy that should be considered, and that is
smoking cessation therapy. Smoking
cessation therapy can be undertaken
either within the dental practice (if staff
members are appropriately trained), or
through collaboration with the patient’s
medical doctor or specialist smoking
cessation clinics. Given the evidence
that smokers have worse periodontal dis-
ease than non-smokers (Stoltenberg et al.
1993, Wouters et al. 1993), and that the
magnitude and predictability of clinical
improvements following treatment is
significantly reduced in smokers (Preber
& Bergstrom 1990, Ah et al. 1994),
smoking cessation counselling should
form a major part of treatment for smo-
kers with periodontitis.

In summary, this meta-analysis demon-
strated the benefits of adjunctive SDD for
9 months in both smokers and non-smo-
kers. A hierarchical treatment response
was observed: non-smokers who received
adjunctive SDD demonstrated the best
treatment response and smokers who
received placebo demonstrated the poor-
est treatment response. Outcomes
following treatment were intermediate
and broadly similar in smokers who
received SDD and non-smokers who
received placebo. These data support the
use of adjunctive SDD in periodontal
therapy in both smokers and non-
smokers.
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