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T
he efficacy of scaling and root
planing (SRP) as a part of the
non-surgical treatment of chro-

nic periodontitis has been established
through several longitudinal studies
of periodontal therapy.1-3 Thorough
root debridement has been proposed
as the key determinant for the suc-
cess of periodontal treatment.1,4

However, several anatomical factors,
such as furcations and deep pockets,
have been suggested to limit the
effectiveness of non-surgical perio-
dontal therapy.1,5 In addition, pene-
tration of bacteria deep into gingival
tissues or even in the dentinal tubules
impairs the overall results of non-
surgical treatment. Surgical proce-
dures have been proposed to provide
better access for root debridement,
but long-term results have not shown
convincing superiority over non-sur-
gical treatment modalities2,3,6,7 espe-
cially in smokers.8-10

Smoking has been demonstrated
to be one of the major risk factors for
periodontitis.11,12 Current smokers
have frequently more severe perio-
dontal disease than never smokers
or past smokers, and have a higher
prevalence of subgingival sites col-
onized with red and orange complex
bacterial species.13,14 Smokers are
also associated with less favorable
therapeutic responses to both non-
surgical and surgical therapy than
non-smokers9,10,15-21 and were
more frequently associated with
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Background: Antibiotic therapy can be used in very specific peri-
odontal treatment situations such as in refractory cases of perio-
dontal disease found to be more prevalent in smokers. This study was
designed to determine the efficacy of azithromycin (AZM) when com-
bined with scaling and root planing (SRP) for the treatment of mod-
erate to severe chronic periodontitis in smokers.

Methods: Thirty-one subjects were enrolled into a 6-month ran-
domized, single-masked trial to evaluate clinical, microbial (using ben-
zoyl-DL-arginine naphthylamine [BANA] assay), and gingival crevicular
fluid (GCF) pyridinoline cross-linked carboxyterminal telopeptide of
type I collagen (ICTP) levels in response to SRP alone or SRP + AZM.
At baseline, patients who smoked ≥1 pack per day of cigarettes who
presented with at least five sites with probing depths (PD) of ≥5 mm
with bleeding on probing (BOP) were randomized into the test or con-
trol groups. At baseline and 3 and 6 months, clinical measurements
(probing depth [PD], clinical attachment loss [CAL], and bleeding on
probing [BOP]) were performed. GCF bone marker assessment (C-
telopeptide [ICTP] as well as BANA test analyses) were performed at
baseline, 14 days, and 3 and 6 months.

Results: The results demonstrated that both groups displayed clini-
cal improvements in PD and CAL that were sustained for 6 months.
Using a subject-based analysis, patients treated with SRP + AZM showed
enhanced reductions in PD and gains in CAL at moderate (4 to 6 mm)
and deep sites (>6 mm) (P <0.05). Furthermore, SRP + AZM resulted in
greater reductions in BANA levels compared to SRP alone (P <0.05) while
rebounds in BANA levels were noted in control group at the 6-month
evaluation. No statistically significant differences between groups on
mean BOP and ICTP levels during the course of the study were noted.

Conclusions: The utilization of AZM in combination with SRP
improves the efficacy of non-surgical periodontal therapy in reducing
probing depth and improving attachment levels in smokers with mod-
erate to advanced attachment loss. J Periodontol 2005;76:426-436.
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periodontal disease rebound or recurrence.22 There is
a fairly well established biologic rationale for the nega-
tive effects of cigarette smoking on periodontal tissues.
These include: 1) immunosuppressive effect on the host,
adversely affecting host-parasite interactions;23 2) im-
paired peripheral blood polymorphonuclear leukocyte
motility, chemotaxis, and phagocytosis;24 3) decreased
antibody production;25 4) alterations in the subgingival
vascular oxygen tension;26,27 5) increased adhesion of
bacteria to epithelial cells;28 6) reduced proliferation,
migration, and attachment of fibroblast to the root sur-
face;29,30 and 7) impaired collagen synthesis and pro-
tein secretion.31

Although periodontal treatment outcomes are pre-
dictable and are able to establish and maintain perio-
dontal health for long periods of time,32 it has been
reported that between 4% and 8% of periodontal patients
respond poorly to conventional non-surgical, surgical,
and maintenance therapy.33-38 In this group of patients,
deep pockets that remain after periodontal treatment
serve as “reservoirs” of pathogens for future infections,
which lead to recurrent disease situations.39

Because of the presence of anaerobic pathogens in
the periodontally diseased sites of “refractory perio-
dontitis” patients,40 the adjunctive use of antibiotics
may be needed to control this type of disease.32,41 It
is also believed that the reduction in the periodontal
pathogens leads to a shift in the host-parasite balance,
which may help in long-term disease control efforts.42

The rationale for the use of antimicrobial agents as
adjuncts in periodontal therapy is based on the premise
that periodontal disease is an infection caused by
groups of specific microorganisms associated to cer-
tain host genetic characteristics.43 These groups of bac-
teria are commonly organized in clusters or complexes,
often present in periodontal diseased sites.44 In theory,
selected antibiotic agents possessing activity against
anaerobic bacterial species should prove beneficial in
periodontal therapy, since the majority of periodontal
infections are associated with such specific periodon-
topathogens.45-46 These include both systemic and
locally delivery antibiotics that contain antibiotics such
as tetracycline, doxycycline, minocycline and others.
These agents have shown promising outcomes in aug-
menting the results of mechanical therapy.47-48

One possible antibiotic to use as an adjuvant to
periodontal therapy could be azithromycin (AZM).
AZM, a macrolide called azalides, has a better oral
absorption than other antibiotics in the same group
because of its higher resistance to gastric acids.49 This
antibiotic is known to be effective against several sys-
temic infections as well as intraoral infections.50-52

Among its interesting characteristics are a higher tis-
sue concentration (100 times higher than serum AZM
concentration),53 and that it is preferentially taken up
by phagocytes; therefore, its levels in infected tissues

are much higher than non-infected sites.54 AZM antimi-
crobial efficacy against periodontal pathogens (e.g.,
Porphyromonas gingivalis, Actinobacillus actinomy-
cetemcomitans) has also been studied.51,52,55

The aim of this randomized, single-masked, controlled
clinical trial study was to determine if the use of azithro-
mycin improves the outcomes obtained in combination
with non-surgical periodontal treatment in smokers.

MATERIALS AND METHODS

This study was designed as a single center, single-
masked, randomized parallel trial of AZM in smokers
with moderate to advanced chronic periodontitis.

A written informed consent form was provided for
individuals willing to participate in this trial who met
the inclusion and exclusion criteria outlined in a pro-
tocol approved by the University of Michigan Institu-
tional Review Board. All patients completed a health
history questionnaire to insure that they were med-
ically qualified for participation in the study. Inclusion
criteria included patients 30 years old or older who
smoked at least one pack of cigarettes a day for more
than 5 years and had at least 10 teeth in the func-
tional dentition excluding third molars. All patients had
to have at least six sites with periodontal pockets and
attachment loss of 5 mm with bleeding on probing.

Thirty-one patients qualified for the study. Full mouth
clinical measurements were recorded. Microbiological
and GCF samples were collected for ICTP analyses.
Patients were scheduled within 2 weeks for two ses-
sions of scaling and root planing (SRP) which were
performed using ultrasonic scalers and hand instru-
mentation. Patients were advised not to use any kind
of mouthwash or rinse during the study period. Oral
hygiene instructions were given at both SRP appoint-
ments, followed by demonstrations.

At the end of the second SRP appointment, patients
were randomly assigned to one of the two study groups.
An independent study coordinator, unaware of treatment
procedure, selected test or control designations from a
bag to determine group assignments. Both examiner
and treating clinician were masked to patient assignment.

The 15 assigned to the AZT + SRP (test) group re-
ceived the study drug for 5 days (two 250 mg tablets
the first day and one 250 mg tablet for each of the next 4
days). Tablets were taken 1 hour before or two hours after
a meal. The 16 control group patients received no drug.

The same examiner performed all measurements
at all time points. The examiner was calibrated to min-
imize intra-examiner variability (kappa statistic ≥90%).
The examiner also provided periodontal maintenance
treatment at 3 and 6 months.

Full-Mouth Manual Probing Measurements

Probing depth (PD), clinical attachment level (CAL), and
bleeding on probing (BOP) were assessed for all teeth
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(excluding third molars) in all
patients at baseline and months
3 and 6. All measurements were
performed using calibrated man-
ual probes.# PD and CAL were
measured at six sites per tooth.

Trypsin-Like Enzyme Activity

Monitoring

Microbiological monitoring was
performed at baseline, day 14,
and months 3 and 6. A pick**
was used for the BANA test.†† A
separate toothpick was used for
each site (the same four sites
used for GCF analysis plus two
more also with PD ≥5 mm and
positive to BOP). After with-
drawing the toothpick, the adherent plaque was placed
onto the BANA-impregnated strip at the lower edge of
a four-sample reagent card. An upper reagent strip con-
taining Evan’s black dye was then activated through
dampening with distilled water and the two strips were
folded to contact each other. The card was then inserted
into a heating block and incubated for 5 minutes at 35°C,
a time and temperature protocol which gives the opti-
mal balance of sensitivity and specificity for the BANA
test when screening patients of unknown periodontal
status.56 Naphthylamine released due to the presence of
any of the BANA-hydrolyzing bacterial species (Tan-
nerella forsythensis, Porphyromonas gingivalis, and Tre-
ponema denticola) will diffuse into the upper reagent
strip where it reacts with the Evans black dye to form a
permanent blue-black color. Signals were recorded as:
0, not detected; 1, weak-positive; and 2, positive.

Gingival Crevicular Fluid (GCF) Sampling

GCF was collected from four sites (PD >4 mm with
BOP) in each patient at baseline, day 14, and months
3 and 6 for ICTP analysis.57 The frozen samples were
thawed at room temperature, followed by elution of
proteins by microcentrifugation using 100 µl of a solu-
tion of pH 7.4 phosphate-buffered saline containing
15 nM aprotinin,‡‡ 1 mM phenylmethylsulfonylfluoride
(PMSF),‡‡ and 0.1% human serum albumin. The elu-
ates containing the ICTP were then pipetted to 12 ×

75 ml polypropylene tubes to allow incorporation of
the primary antiserum ICTP. This was followed by addi-
tion of a radioactive tracer of I125 which was incubated
for 2 hours at 37°C. Following the incubation, a pre-
precipitated secondary antibody complex was added
to separate the bound from free tracer and allowed to
incubate at room temperature for 30 minutes, followed
by centrifugation at 3,000 RPM for 30 minutes. The
supernatant was then discarded and the remaining pel-
let measured by a gamma counter.

Statistical Analysis

The results of this study were compared between treat-
ment groups with respect to demographic background
information (age and gender) and efficacy parameters
(BOP, PD, CAL). Data were first averaged within each
patient, and then patient means were analyzed between
treatment groups to determine baseline comparability of
the two groups. Differences between study drug and con-
trol groups were performed using the Student t test. Dif-
ferences with a P value <0.05 were considered significant.

Primary efficacy analyses at each post-baseline visit
were based on data stratified according to baseline prob-
ing depth of <4, 4 to 6, and >6 mm and averaged in a
subject and across subjects for probing depth and clin-
ical attachment levels. ICTP levels and percent and lev-
els of BANA were not stratified based on initial probing
depth since all sampled sites for these parameters had
PD ≥5 mm. These parameters were also averaged in a
subject and then across subjects for further analysis.
The means and standard deviations for all the variables
studied were computed for each examination period.
Analysis of variance (ANOVA) and co-variance includ-
ing repeated measures were performed on all data at
baseline, 14 days (for ICTP and BANA test only), 3 and
6 months to detect significant differences from the con-
trol group and from the baseline values. The post hoc
Scheffé multiple range test was used to identify which
means were significantly different from control and base-
line. The range test was performed only if the overall
F test for the ANOVA was significant at the 0.05 level.

RESULTS

Table 1 presents mean baseline clinical characteristics.
There were no statistically significant differences between

# Model UNC-15, Hu-Friedy Manufacturing Co., Inc., Chicago, IL.
** Stim-U-Dent, Johnson and Johnson, Windsor, NJ.
†† Perioscan, Oral B, Redwood City, CA.
‡‡ Sigma Chemical Company, St. Louis, MO.

Table 1.

Mean Baseline Clinical Characteristics of Study Groups

P Value

Control (N = 15) Test (N = 15) (Mann-Whitney)

Age (years) 45.34 ± 10.75 (31-66* 47 ± 10.06 (33-64* NS

Gender (% males) 53.34 73.34 NS

PD (mm) 3.51 ± 0.67 4.23 ± 0.82 0.01

CAL (mm) 3.92 ± 0.97 5.02 ± 1.50 0.02

ICTP (pg/site) 206.90 ± 98.84 200.30 ± 117.45 NS

% BOP 67.27 ± 18.35 59.30 ± 27.92 NS

% BANA positive 47.74 ± 37.72 52.19 ± 36.65 NS

* Range.
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groups regarding age and gender at baseline. In addi-
tion, no significant differences were noted between the
treatment groups with respect to baseline BOP, percent
BANA positive sites and ICTP levels, although statisti-
cally significant differences between both studied groups
were observed for the mean PD and AL (P = 0.01 and
P = 0.02, respectively).

All 15 patients in the test group (although one
patient did quit smoking after 2 months) and 15 of the
16 control patients (one decided to have periodontal
treatment outside the study protocol and exited) com-
pleted the study for a drop-out rate of 3.2%. All 15
patients in the test group took all six tablets (100%
compliance). The compliance was determined by
answered questionnaires and pill count.

Full-Mouth Clinical Measurements (all PD strata)

The mean per-patient average change in PD and CAL
from baseline is shown in Figures 1 and 2. Both con-
trol and test groups demonstrated a statistically sig-
nificant reduction in PD (0.45 and 1.33 mm, respectively,
P <0.05) and CAL gain (0.46 and 1.13 mm, respec-
tively, P <0.05) compared to baseline; however, even
though the patients were randomly assigned for each
one of the two groups, at baseline there was a statis-
tically significant difference (Table 1) in the PD (3.51
and 4.23 mm for control and test group, respectively)
and CAL (3.92 and 5.02 mm for control and test
groups, respectively). The major variation in the group
differences was in the 1 to 3 mm and 4 to 6 mm stra-
tum; there were no significant differences in the base-
line PD or CAL in the ≥6 mm stratum. For the PD
values, these differences were not present for the 3 and
6 month evaluation time points, representing a greater
PD reduction for the test group. As illustrated on Fig-
ure 3, the percentage of BOP for all sites and for both
the test and control groups demonstrated a statisti-
cally significant reduction from baseline to 3 months.
This reduction was sustained for the duration of the
study (17.71% and 18.6% for the control and test
groups, respectively).

Shallow sites (baseline <<4 mm). Figure 4 shows the
mean per-patient change in PD from baseline to 6 months
for initial PD 1 to 3 mm. The data demonstrate that both
control and test groups showed a reduction in PD com-
pared to baseline (0.02 and 0.43 mm, respectively), a dif-
ference that was statistically significant for the AZM group
at both the 3 and 6 months time points compared to
baseline (P <0.05). The test group showed a statistically
significant CAL gain (0.55 versus 0.11 mm). A statistically
significant difference (P <0.05) between groups was only
identified at baseline (Fig. 5).

Moderate sites (baseline PD 4 to 6 mm). Mean per-
patient changes in full mouth PD and CAL levels from
baseline with an initial PD of 4 to 6 mm are shown in
Figures 6 and 7, respectively. Consistent with results from

Figure 1.
Mean per patient full-mouth probing depths (mm) for AZM + SRP or
SRP. Data expressed as means ± SE. *P <0.05 represents a statistically
significant difference between groups at baseline.

Figure 2.
Mean per patient full-mouth clinical attachment levels (mm) for AZM +
SRP or SRP. Data expressed as means ± SE. *P <0.05 represents a
statistically significant difference between groups at baseline.

pooled PD strata there were statistically significant
reductions in PD and gains in CAL compared to base-
line for both test and control groups. Specifically for the
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PD changes (Fig. 6), there was a statistically signifi-
cant difference between groups for the reduction at 6
months (1.0 and 1.7 mm for control and test groups,
respectively, P <0.05). CAL levels were statistically dif-
ferent between groups at baseline (4.95 and 5.47 mm,
P <0.05) but were identical at 6 months (1.01 versus
1.52 mm). Both groups revealed statistically significant
reduction at 3 and 6 months compared to baseline.

Deep sites (baseline PD >>6 mm). Figures 8 and 9
show the mean per-patient changes in PD and CAL,
respectively. When compared to shallow pockets this
PD stratum showed greater PD reductions for both test
and control groups. Drug therapy resulted in a greater
reduction of PD in deep sites compared to controls
(3.52 versus 1.98 mm, P <0.05), and this difference was
sustained for the duration of the study. CAL changes
were larger for the test group compared to the control
and the differences were significantly different at
6 months (2.56 versus 1.32 mm, P <0.05). In addition,
patients receiving the drug showed a trend increase
CAL gain at 6 months while control group showed
almost no further gain after 3 months (Fig. 9). Both
groups revealed statistically significant CAL gains at 3
and 6 months compared to baseline.

Distribution of Sites Losing Attachment

The percentage of sites losing ≥2 mm CAL were simi-
lar in both groups (1.2% and 1.3% for control and test
group, respectively, P >0.05).

BANA Outcomes

The mean per patient and group percentage of BANA
positive sites were analyzed, as well as the mean BANA
values for all pockets. There was an immediate reduc-
tion in the BANA positive species in both drug and con-
trol groups after SRP (Fig. 10). The percentage of BANA
positive sites rebounded to the baseline level in the con-
trol group at 3 and 6 months; however, in the drug
group the reduction was significantly sustained (P <0.05)
at both time points. Overall, 3.35% and 33.32% reduc-
tion on BANA positive sites were detected for the con-
trol and test group respectively (P <0.05). Similar results
were also observed when mean BANA values were ana-
lyzed (Fig. 11). 

ICTP

Figure 12 shows that ICTP mean values were reduced
in both groups after baseline evaluation. The observed
reduction was statistically different from baseline at

Figure 3.
Mean per patient full-mouth bleeding on probing for AZM + SRP or
SRP. Data expressed as percent of means ± SE.

Figure 4.
Effect of AZM + SRP or SRP on PD for shallow sites (PD <4 mm). Data
expressed as per patient means ± SE.
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Figure 5.
Effect of AZM + SRP or SRP on CAL for shallow sites (PD <4 mm).
Data expressed as per patient means ± SE .

Figure 6.
Effect of AZM + SRP or SRP on PD for moderate sites (PD 4 to 6 mm).
Data expressed as per patient means ± SEM. P <0.05 represents a
statistically significant difference between groups at month 6.

Figure 7.
Effect of AZM + SRP or SRP on CAL for moderate sites (PD 4 to 6 mm).
Data expressed as per patient means ± SE. P <0.05 represents a
statistically significant difference between groups at baseline.

the 14-day and 6-month time points, and was slightly
greater for test group but the difference did not reach
a statistically significant level. At the 6-month evalu-
ation, the reduction in ICTP was 65.9 pg/site in the
control group compared to 87.5 pg/site in the test
group. For both groups, the ICTP reduction at 3 months
was not statistically significant compared to baseline
(P >0.05). ICTP values observed in sites with PD
≥7 mm were higher than in the shallower sites (4 to
6 mm), and were not statistically different.

DISCUSSION

Periodontal therapy is focused on the restoration and
maintenance of the periodontium in a state of health,
function, and esthetics. That can be achieved with an
initial therapy or the hygienic phase of periodontal
treatment.2,3,6 In such cases systemic antibiotics like
AZM may be used in order to enhance the success rate
of periodontal therapy.51,58 AZM has been found useful
in the treatment of odontogenic and periodontal infec-
tions,50,58-61 because of its increased acid stability,
increased distribution, decreased binding to plasma pro-
teins, and rapid absorption.62,63 Other important char-
acteristics of this drug are the increased concentration
found in cells such as neutrophils,64 macrophages,65,66
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fibroblasts,67 monocytes,68 and epithelial cells,69 which
may explain the high level of azithromycin found in the
infected tissues.62,63,70-72

The goal of this randomized controlled clinical trial
was to explore the clinical, microbiological, and bio-
chemical impact of AZM in periodontal healing com-
pared with SRP alone. As expected, both groups showed
clinical improvements in PD and CAL. Patients receiv-
ing SRP alone showed similar results to those achieved
in previously reported clinical trials.2,3,7,10,36,73,74 These
results were more pronounced for the AZM group and
the difference was statistically significant, although at
baseline, the mean PD and AL for the test group was
statistically significantly greater, which may in part
explain the better results found in this group.

In the present study, clinical efficacy was evaluated
at sites stratified with respect to baseline PD. For shal-
low sites (PD <4 mm), control and test groups showed
a reduction of 0.02 and 0.43 mm, respectively, when
compared to baseline. This is in agreement with stud-
ies reporting 0.03 to 0.23 mm of PD reduction with
SRP.2,73,75,76 In the AZM group, a small but a statisti-
cally significant reduction was noted when compared
to baseline. For PD of 4 to 6 mm an average of 1.0 mm
and 1.7 mm of PD reduction was noted for the control

and test groups, respectively. Generally, SRP usually
results in 0.71 to 1.26 mm of reduction in moderate
pockets.2,3,7,73-75 The PD reduction in this smoking
population for the control group was similar as previ-
ously reported9,10,15-21 and it was more marked and
sustained for patients in the test group. These results
may be considered above average even for a non-
smoking population. Several potential mechanisms
could be used to explain the PD reduction seen with
AZM therapy. They include: 1) good compliance with
AZM therapy; 2) AZM therapy may promote more rapid
wound maturation by rapid reduction of bacterial loads
in the infected sites; 3) full mouth SRP performed in a
maximum of 1 week might have reduced the cross
infection potential and it probably contributes in part
to the results obtained; 4) the fact that AZM maintains
a high concentration in the inflammatory cells that are
present in high concentration in periodontally-diseased
soft tissues; 5) possible low bacterial resistance to AZM
(this was not tested in this trial). In the deep PD (>6 mm),
drug therapy group had a 3.52 mm PD reduction when
compared to 1.98 mm PD reduction in the SRP control
group. Other studies have reported 1.21 to 2.92 mm
in PD reduction in deep pockets after SRP.2,73-76 The
difference noted here was sustained throughout the

Figure 8.
Effect of AZM + SRP or SRP on PD for deep sites (PD >6 mm). Data
expressed as per patient means ± SE. P <0.05 represents a statistically
significant difference between groups at months 3 and 6.

Figure 9.
Effect of AZM + SRP or SRP on CAL for deep sites (PD >6 mm). Data
are expressed as per patient means ± SE. P <0.05 represents a
statistically significant difference between groups at months 3 and 6.
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study. However, it was not statistically significant. This
is due to baseline variability that potentially reduced
the difference observed.

Similar results were obtained when AL changes were
analyzed. SRP in shallow sites is usually associated
with attachment loss ranges from 0.3 to 0.89 mm,7,75-77

although in this study both groups showed a slight AL
gain. The same AL gain trend was also observed for
deeper PD sites, where AL changes were statistically
significant for both groups when compared to baseline.
This is in agreement with studies that have reported
0.47 to 1.59 mm of AL gain as a result of SRP ther-
apy in sites with initial PD >6 mm.2,3,73,75,77 As dis-
cussed regarding the PD changes, the results observed
for the AL gain were very relevant and significantly
higher when compared to a metronidazole study in
smokers, which resulted in 0.55 mm of AL gain.78 This
may be attributed to the above mentioned AZM mech-
anisms. However, an important aspect to consider is the
difference in the attachment levels between groups at
baseline noted in our study.

In this study the prevalence of sites with BOP was
greater than in another published trial conducted on smok-
ers with moderate to severe periodontitis. Preber and
Bergstorm found a BOP prevalence of 27% and 40% for
smokers and non-smokers with moderate to severe peri-
odontal disease.17 The difference observed here could be
explained by more severe periodontal destruction used in

Figure 10.
Effect of AZM + SRP or SRP on the percentage of BANA positive sites.
Data expressed as per patient percent of means ± SE. P <0.05
indicates a statistically significant difference between groups at months
3 and 6.

Figure 11.
Effect of AZM + SRP or SRP on the mean BANA levels for all tested
sites. Data expressed as per patient means ± SE for the BANA level.
P <0.05 indicates a statistically significant difference between groups
at months 3 and 6.

Figure 12.
Effect of AZM + SRP or SRP on the mean ICTP. Data expressed as per
patient means ± SE for the ICTP levels (pg/site).There were no
statistically significant differences between groups.
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our study. Our data also revealed statistically significant
BOP reduction from baseline for both groups, but there
was no difference between them. This suggests that the
results are more linked to mechanical therapy than with
systemic AZM administration.

In the present study, 50% of the sampled sites were
BANA positive. The reduction in the percent of BANA
positive sites from baseline to 6 months was about
10-fold higher for the test group. Both groups demon-
strated reductions of BANA positive sites percentage
at the 14-day evaluation; however, in the control group
a rebound was observed. This may be attributed to the
limitations of mechanical therapy since it did not erad-
icate BANA-positive bacteria in the periodontal tis-
sues. In this situation, the application of AZM can be
effective since high concentrations of this drug have
been identified in the inflamed tissues.79 Although
AZM helped to reduce microorganisms from baseline
to 6 months, a trend of bacterial recolonization was
noted in both groups. This is in agreement with Slots
et al.,80 who showed that a single episode of peri-
odontal treatment including antibiotics immediately
decreased the total number of subgingival organisms
by 10- to 100-fold. However, several Gram-negative
anaerobic species returned to pretreatment propor-
tions after 3 to 6 months.80 These outcomes were
further confirmed by other investigations.81,82 This
observation may indicate that, in order to achieve
long-standing microbiological and clinical results, re-
administration of antibiotic may be needed every
6 months. Future study in this area is needed to con-
firm this hypothesis.

For ICTP, our results showed a statistically signifi-
cant mean reduction for both groups, but no significant
differences between them. Longitudinal GCF ICTP lev-
els reported in this study are similar to the ones in a
previous study where initial reduction became less
obvious at 3 months following SRP.83 This may be
associated with the presence of inflammation as evi-
denced by the high percentage of BOP throughout the
study period. On the other hand, the trend for increased
GCF ICTP levels 3 months after SRP may be associ-
ated with the recurrence of periodontal disease that is
known in smokers.10,22,84,85 If this is the case, it is
understandable that biochemical mediator levels (such
as ICTP) start to indicate disease recurrence signs
before other clinical parameters. Furthermore, our data
also demonstrated deeper pockets had higher ICTP
levels, although a strong correlation between PD and
ICTP levels was not found (r = 0.24). A similar con-
clusion was also reported by Palys and coworkers,86

who reported that GCF ICTP related modestly to clin-
ical parameters. In addition, patients diagnosed with
periodontitis had a 2-fold increase in GCF ICTP levels
compared to gingivitis patients and 30-fold higher lev-
els than healthy patients.86

Within the limit of this study, it was concluded that
the utilization of AZM in combination with SRP enhances
the efficacy of non-surgical periodontal therapy in reduc-
ing pocket depth and improving attachment levels in
smokers with moderate to advanced attachment loss.
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