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Abstract
Aim: To evaluate the effects of systemic azithromycin (AZM) as an adjunct to scaling
and root planing (SRP) in the treatment of generalized chronic periodontitis (ChP).

Methods: Forty subjects were randomly assigned to receive SRP alone or combined
with AZM (500 mg/day) for 5 days (n 5 20/group). Clinical and microbiological
examinations were performed at baseline, 6 months and 1-year post-SRP. Nine plaque
samples per subject were analysed by checkerboard DNA–DNA hybridization for 40
bacterial species. Differences between groups were assessed using the Mann–Whitney
test and over time using Friedman and Dunn’s tests.

Results: No statistically significant differences were observed between groups for any
parameters evaluated at 1-year post-treatments. Both therapies equally reduced the
mean probing depth (PD) (SRP: 3.83 � 1.92, AZM: 3.45 � 1.74) and improved the
mean clinical attachment (SRP: 2.35 � 1.70, AZM: 2.68 � 1.76) in sites with initial
PDX7 mm (primary outcome variable) between baseline and 1 year. The mean counts
and proportions of several periodontal pathogens were reduced, and those of host-
beneficial species were increased after treatments. Nonetheless, an important
recolonization with red complex species was observed in both groups over the course
of the study.

Conclusion: The data of the present study suggest no adjunctive benefit of AZM in
the treatment of generalized ChP.
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Antibiotics are one of the most valuable
tools in the treatment of infectious dis-
eases, including periodontitis. Of the

antibiotics tested as adjuncts in the
treatment of periodontal infections to
date, the association of metronidazole
(MTZ) and amoxicillin (AMX) adminis-
tered 3 times/day each, for 7–14
days, seems to be the most effective
therapy (Guerrero et al. 2005, Xajigeor-
giou et al. 2006, Cionca et al. 2009,
Matarazzo et al. 2008, Mestnik et al.
2010). One of the problems related
to this drug regimen is the need to
take several pills per day for long per-

iods of time, which may contribute
towards reducing compliance (Green-
berg 1984) and, consequently, the ben-
efits of treatment.

More recently, azithromycin (AZM),
a member of a new subclass of macro-
lide, the azalides, has emerged as a
promising drug due to its good pharma-
cological properties. AZM is a semi-
synthetic, bacteriostatic, wide-spectrum
antibiotic, rapidly absorbed by cells
such as leucocytes and fibroblasts,
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which helps to quickly bring the drug
to the site of inflammation and to
maintain its concentration 10–100 times
higher in tissues than in serum (Hoepel-
man & Schneider 1995). In addition,
AZM is slowly released to the tissues,
which increases its half-life (Gladue
et al. 1989, Gladue & Snider 1990).
This favourable pharmacokinetic pro-
perty allows AZM to be adminis-
tered only once a day (500 mg) for
short periods of time (from 3 to 5
days) (Henry et al. 2003). This simple
dosage protocol and the low incidence
of side-effects reported with the use
of this antibiotic facilitate patient
adherence to treatment, which repre-
sents a major advantage of AZM over
other commonly used antibiotics in
periodontics.

Few randomized-controlled clinical
trials have reported different degrees of
success with the use of AZM in the
treatment of mild to moderate chronic
periodontitis (ChP) (Smith et al. 2002,
Haffajee et al. 2007, 2008, Oteo et al.
2010) or aggressive periodontitis (AgP)
(Haas et al. 2008). However, only two
previous studies have evaluated the
adjunctive benefit of this antibiotic in
the treatment of smokers (Mascarenhas
et al. 2005) or non-smoker subjects
(Yashima et al. 2009) with advanced
ChP. In addition, to date, no study has
systematically evaluated the potential of
AZM in altering the subgingival micro-
bial profile of subjects with generalized
advanced periodontal infection.

Therefore, the aim of this study was
to evaluate the clinical and microbiolo-
gical effects of AZM in the treatment of
subjects with generalized ChP. The
hypothesis tested was that the adjunctive
use of this antibiotic in the initial perio-
dontal therapy would lead to better
clinical and microbiological outcomes,
in comparison with scaling and root
planing (SRP) alone.

Material and Methods

Experimental design, allocation

concealment and treatment protocol

In this double-blinded, randomized, par-
allel-designed and placebo-controlled
clinical trial, each subject was given a
code number during the enrolment visit
and the study coordinator (L. C. F.) used
a computer-generated table to allocate
them to one of the two therapeutic
groups: control – SRP1placebo (once
a day for 5 days) or test – SRP1AZM

(500 mg once a day for 5 days) (Hoepel-
man & Schneider 1995, Henry et al.
2003).

During the initial phase, all subjects
received instruction on proper home-
care techniques and were given the
same dentifrice (Colgate Total, Colgate
Palmolive Co., São Bernardo do Campo,
SP, Brazil) to use during the study
period. Subsequently, they received
full-mouth SRP performed under local
anaesthesia in four to six appointments
of approximately 2 h each. The treat-
ment of the entire oral cavity was com-
pleted in a maximum period of 2 weeks.
SRP was performed by two trained
periodontists (E. S. and M. R.) using
mainly manual instruments. They were
randomized according to the different
treatment groups so that each clinician
treated the same number of patients in
each group. The end point for each SRP
appointment was ‘‘smoothness of the
scaled roots’’, which was checked by
the study coordinator. The antibiotic/
placebo therapies started immediately
after the last session of mechanical
instrumentation. Pharmedica Pharmacy
(São Paulo, SP, Brazil) prepared the
antibiotic and placebo capsules. Forty
identical opaque plastic bottles with 5
capsules each (20 bottles with AZM
500 mg and 20 with placebo) were sent
to the study coordinator, who marked
the code number of each subject on
each bottle, according to the therapy
assigned. All the capsules in the placebo
and antibiotic bottles were identical.
The coded bottles were given to the
examiners, who at no time during the
study had access to information about
the contents of the bottles or subjects’
assignment to therapies. In addition, all
study personnel, including the biostatis-
ticians (M. Fa., M. Fe.) and participants,
were blinded to treatment assignment.
Code breaking was performed after the
final statistical analysis. All subjects
received microbiological and clinical
monitoring at baseline, 6 months and
1-year post-therapies. This study proto-
col was approved by the Guarulhos
University’s Ethics Commmitte in Clin-
ical Research.

Sample size calculation

The ideal sample size to ensure adequate
power for this clinical trial was calcu-
lated considering differences of at least
1 mm between groups for clinical att-
cahment level (CAL) changes in sites
with initial probing depth (PD)X7 mm

and assuming a standard deviation of
1.0 mm (Matarazzo et al. 2008). Based
on these calculations, it was defined that
17 subjects per group would be neces-
sary to provide an 80% power with an a
of 0.05. Considering an attrition of
about 15%, 20 subjects were included
in each group.

Subject population and inclusion/

exclusion criteria

Forty subjects with untreated ChP were
selected by one of the researchers (P. M.
D.) from the population referred to the
Periodontal Clinic of Guarulhos Univer-
sity (Guarulhos, SP, Brazil). Detailed
medical, periodontal and dental histories
were obtained. Subjects who fulfilled
the inclusion criteria were invited to
participate in the study. All eligible
subjects were informed of the nature,
potential risks and benefits of their par-
ticipation in the study and signed a Term
of Informed Consent. All subjects were
in good general health and were diag-
nosed with generalized ChP based on
the current classification of the Amer-
ican Academy of Periodontology (Armi-
tage 1999). The inclusion criteria were
as follows: 430 years of age, at least 15
teeth (excluding third molars) and at
least 30% of the sites with PD and
CALX5 mm and bleeding on probing
(BOP), a minimum of three non-contig-
uous inter-proximal sites with PD and
CALX7 mm and two other non-contig-
uous inter-proximal sites with PD and
CALX6 mm. The exclusion criteria
were as follows: previous subgingival
periodontal therapy, pregnancy, nursing,
systemic diseases that could affect the
progression of periodontal disease, long-
term administration of anti-inflamma-
tories, need for antibiotic coverage for
routine dental therapy, antibiotic ther-
apy in the previous 6 months and allergy
to AZM.

Compliance and adverse events

monitoring

On the last day of medication (fifth day
after the completion of SRP), the sub-
jects were asked to return to the clinic
and bring the medication bottles, which
were checked for any possible remain-
ing pills. During this visit, subjects
answered a questionnaire about any
self-perceived side-effects of the medi-
cation/placebo. One study assistant
(E. A. G. L.) conducted this inquiry
and was also responsible for calling
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the subjects everyday to monitor com-
pliance.

Clinical monitoring

The clinical monitoring was performed
by two calibrated examiners as
described previously (Araujo et al.
2003) and the standard error of measure-
ment was calculated. The inter-exami-
ner variability was 0.25 mm for PD and
0.29 mm for CAL. The mean intra-
examiner variability was 0.22 mm
(PD) and 0.27 mm (CAL) for the first
examiner (M. R.) and 0.23 mm (PD) and
0.26 mm (CAL) for the second exam-
iner (E. S.). One examiner carried out
all clinical measurements in a given
subject and treatment was perfor-
med by the second clinician. Subjects
were clinically monitored at baseline, 6
months and 1-year post-therapy. Visible
plaque (0/1), gingival bleeding (0/1),
BOP (0/1), suppuration (0/1), PD (dis-
tance in mm from the gingival margin to
the bottom of the sulcus/pocket) and
CAL (distance in mm from the cemen-
toenamel junction to the bottom of the
sulcus/pocket) were measured at six
sites per tooth (mesiobuccal, buccal,
distobuccal, distolingual, lingual and
mesiolingual) in all teeth, excluding
the third molars. The PD and CAL
measurements were recorded to the
nearest millimetre using a North Caro-
lina periodontal probe (Hu-Friedy, Chi-
cago, IL, USA).

Microbiological monitoring

Nine subgingival plaque samples [three
in each of the following categories:
shallow (PD43 mm), intermediate (PD
4–6 mm) and deep (PDX7 mm)] were
collected per subject at baseline, 6
months and 1-year post-SRP from non-
contiguous inter-proximal sites. After
the clinical parameters had been
recorded, the supragingival plaque was
removed and the subgingival samples
were taken using individual sterile mini-
Gracey curettes (#11–12) and placed in
separate Eppendorf tubes containing
0.15 ml of TE (10 mM Tris-HCl, 1 mM
EDTA, pH 7.6). One hundred microli-
tres of 0.5 M NaOH was added to each
tube and the samples were dispersed
using a vortex mixer. Counts of 40
bacterial species were determined in
each sample, using the checkerboard
DNA–DNA hybridization technique
(Socransky et al. 1994, Mestnik et al.

2010), in the Laboratory of Microbiol-
ogy of Guarulhos University.

Primary and secondary outcome variables

This study compared the clinical
and microbiological effects of two
different periodontal therapies. The pri-
mary outcome variable was the difference
between groups at 6 months and 1
year for the mean CAL change in sites
with initial PDX7 mm. The secondary
outcome variables were differences
between groups for the following
parameters: the mean PD change in sites
with initial PDX7 mm; the mean CAL
and PD changes in the full mouth and in
sites with an initial PD between 4 and
6 mm and 43 mm; the mean number
and percentage of sites with PDX5 mm
(with or without BOP); the mean
full-mouth PD and CAL, percentage of
sites with BOP, plaque accumulation,
gingival bleeding and suppuration at 6
months and 1-year post-treatment; and
the mean levels and proportions of the
40 bacterial species analysed (individu-
ally or as complexes).

Statistical analysis

Each individual clinical parameter as
well as the mean counts (� 105) of
each bacterial species evaluated were
computed per subject and then across
subjects in both groups. The changes in
PD and CAL in sites with initial PD43,
4–6 and X7 mm or percentage of sites
with PDo or X5 mm (with/without
BOP) were averaged separately within
the PD categories per subject and
then across subjects in each group. In
addition, the percentage of the total
DNA probe counts was determined initi-
ally in each site, and then per subject
and across subjects in both treatment
groups. The significance of differences
between the two groups for age, clin-
ical and microbiological parameters
was assessed using the Mann–Whitney
U-test. Friedman and Dunn’s multiple
comparison tests were used to detect
significant differences within each
group over the course of the study.
Adjustments for multiple comparisons
(Socransky et al. 1991) were performed
when the 40 bacterial species were
evaluated simultaneously. The chi-
square test was used to compare the
differences in the frequency of gender.
The level of significance was set
at 5%.

Results

Subject retention, compliance and

adverse effects

Subject recruitment occurred between
April and October 2009. Figure 1 pre-
sents the flow diagram of the study
design. One subject per group did not
return for the 1-year follow-up visit.
Intention-to-treat analyses were per-
formed in these two subjects (their
6-month data were carried forward).

No remaining pills were observed in
the medication bottles on the last day of
medication intake, and all subjects
reported full adherence to the prescribed
course of the antibiotic/placebo treat-
ments. Adverse events were reported by
four subjects from the test group and
three from the control group, including
diarrhoea (test group, n 5 2), headache or
dizziness (test group, n 5 1; control
group, n 5 2), excessive sleepiness
(n 5 3 per group); metallic taste (test
group, n 5 2; control group, n 5 3) and
general unwellness (n 5 1 per group). All
subjects reported that the medications did
not cause any major disturbance in their
daily routine and that they would start the
treatment again if necessary.

Clinical findings

Table 1 presents the demographic and
clinical data for both treatment groups at
all time points. No statistically signifi-
cant differences were observed between
groups for any parameter evaluated at
baseline (p40.05). Both treatments led
to a statistically significant improve-
ment in all clinical parameters, and no
significant differences were detected
between them at any time point
(p40.05).

Table 2 shows the reductions in the
mean PD and CAL between baseline
and the follow-up visits for the full-
mouth analysis as well as for initially
shallow (PD43 mm), intermediate (PD
4–6 mm) or deep sites (PDX7 mm).
Both treatments were equally effective
in improving these two parameters, with
no statistically significant differences
between them (p40.05).

The mean percentage and mean num-
ber of sites presenting PDo5 mm
orX5 mm, with or without BOP during
the course of the study, are presented
in Table 3. There was a statistically
significant reduction in the mean percen-
tage and number of sites with PDX5 mm
in both groups, without statistically sig-
nificant differences between them at all
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time points. At 1-year post-treatments,
the mean numbers of sites with
PDX5 mm (with1without BOP) were
approximately 15 in the control group
and 18 in the AZT group.

Microbiological findings

All subjects were colonized by Tanner-
ella forsythia, Porphyromonas gingiva-
lis and Treponema denticola, and
no statistically significant differences
were observed in the individual mean
counts, proportions or prevalence of the
40 bacterial species evaluated between
groups at baseline (data not shown).

Figures 2 and 3, respectively, show
the mean counts (�105) and propor-
tions of the 40 bacterial species evalu-
ated at all visits. The statistical analysis
presents differences between baseline
and the follow-up visits for each treat-
ment group and between groups at
1-year post-treatment. At 6 months
post-treatment, the counts and propor-
tions of T. forsythia and P. gingivalis

were statistically significantly reduced in
both groups, as well as T. denticola
counts in the control group. At 1-year
post-treatment, no statistically signifi-
cant differences were observed between
treatments for counts and proportions of
the 40 bacterial species evaluated (Figs 2
and 3). Some recolonization with red
complex pathogens occurred in both
groups. In terms of prevalence, no P.
gingivalis and T. forsythia were detected
in four subjects per group at 1 year,
while T. denticola was not found in three
and four subjects from the control and
the test groups, respectively (data not
shown). Moreover, the two treatments
were equally effective in reducing the
counts, and to a lesser extent, the pro-
portions, of some orange complex patho-
gens (Figs 2 and 3).

Only minor changes were observed in
the mean counts of the majority of host-
compatible microorganisms, such as
Actinomyces species, purple, yellow
and green complexes, after therapies
(Fig. 2). As expected, the proportions

of these species increased after treat-
ments and Actinomyces gerencseriae
and Actinomyces naeslundii 1 remained
in statistically significant higher propor-
tions at 1 year, in comparison with the
baseline, in both groups (Fig. 3).

The proportions of the different
microbial complexes are presented in
Fig. 4. Both therapies led to a statisti-
cally significant reduction in the propor-
tions of the red complex at 6 months,
which remained reduced in comparison
with baseline values up to 1 year
(po0.05), although a relevant recoloni-
zation with these species was observed
between 6 months and 1-year post-treat-
ments. SRP alone significantly reduced
the proportions of the orange complex at
all follow-up visits (po0.05), while this
reduction was statistically significant only
at 1 year in the test group. Overall, the
proportions of the complexes considered
beneficial increased after treatments.
These changes were statistically signifi-
cant at 6 months and 1-year post-
treatments for the Actinomyces species
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n=20
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Fig. 1. Flow chart of the study design.
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in both groups and for the purple complex
in the AZM group, as well as for the
yellow complex at 6 months in the con-
trol
group. The only statistically significant
difference observed between groups
at all time points was a higher proportion
of the purple complex (Veillonella
parvula1Actinomyces odontolyticus) in
the AZM-treated subjects at 6 months.

Discussion

This study evaluated the clinical and
microbiological effects of SRP with or
without adjunctive AZM in the
treatment of patients with generalized
ChP. The hypothesis tested, that the
greatest benefits would be achieved
with the aid of AZM, was rejected.
The two treatments equally improved
the mean CAL at initially deep sites
(primary outcome variable) and other
clinical and microbiological parameters
evaluated, but no important differences

were observed between groups at any
time point.

Two research groups have evaluated
previously the clinical effects of sys-
temic AZM in the treatment of advanced
ChP in non-smokers (Yashima et al.
2009) or smokers (Mascarenhas et al.
2005). In contrast to the present results,
Yashima et al. (2009) reported a statis-
tically significant greater clinical attach-
ment gain in subjects receiving
SRP1AZM than in those receiving
only SRP, at 1-year post-treatments.
One of the reasons for these conflicting
results may be the differences in
the outcomes of the control treatment.
In the present study, CAL gain at 1 year
in the test group was quite similar
(ffi 1.02 mm) to that reported by Yashi-
ma et al. (2009) (ffi 1.0 mm), but
SRP alone elicited a higher CAL gain
in our study (ffi 1.04 mm), compared
with their result (ffi 0.7 mm). A similar
phenomenon occurred in the study
of Mascarenhas et al. (2005), in a
smoker population. However, it is
important to emphasize that smokers

do not generally respond well to
mechanical treatment.

One could speculate that the lack of
additional benefits of AZT in the present
study might be due to the excellent
results of the control treatment, such as
the profound reduction in PD in initially
deep sites observed in the SRP-treated
subjects (3.8 mm), which was consider-
ably above the values reported pre-
viously by our group (Carvalho et al.
2004, Matarazzo et al. 2008, Feres et al.
2009, Mestnik et al. 2010), in a compre-
hensive review (Cobb 2002) or in a
meta-analysis (Hung & Douglass
2002). One possible explanation for
these differences is the inclusion criter-
ion of a minimum of three non-
contiguous inter-proximal sites with PD
and CALX7 mm and two other sites
with PD and CALX6 mm used in the
present study, which resulted in the
selection of subjects with very advanced
disease. As a result, this population had
approximately 5% of sites with PDX

10 mm (data not shown), as opposed to
o1% in most of our previous studies.
This fact directly influences the magni-
tude of clinical improvements, espe-
cially the mean reduction in PD in
initially deep pockets. On the other
hand, the number of residual sites with
PDX5 mm at 1-year post-treatments
was quite high in both groups (ffi 15–18
sites), and similar to that observed in
subjects treated with SRP in a previous
study of generalized aggressive perio-
dontitis (Mestnik et al. 2010). Therefore,
it may be concluded that although the
magnitude of overall improvements in
both groups of this study was large, this
was most probably due to a high number
of ‘‘very deep sites’’ converted into
‘‘deep sites’’, rather than an outstanding
clinical result from the two treatments
applied.

Few randomized clinical trials have
also evaluated the effects of AZM in the
treatment of mild to moderate ChP
(Smith et al. 2002, Haffajee et al.
2007, Oteo et al. 2010). In general, these
studies reported modest additional ben-
efits with the use of this antibiotic.
Haffajee et al. (2007) showed a ten-
dency towards greater, although not
statistically significant, improvements
in the mean PD and CAL in subjects
with mild ChP receiving SRP plus AZM
in comparison with those treated with
SRP only, at 6 months and 1-year post-
treatment. Smith et al. (2002) reported
fewer residual sites (PD45 mm) in sub-
jects who took AZT in comparison with

Table 1. Demographic characteristics and the mean ( � SD) full-mouth clinical parameters at
baseline and at follow-up visits

Variable Time point Treatment groups

SRP (n 5 20) SRP1AZM (n 5 20)

Gender (male/female) Baseline 11/9 13/7
Age (years) Baseline 43.52 � 5.90 44.40 � 7.42
Smokers Baseline 5 5
% Sites with

PD43 mm Baseline 31.50 � 11.82 32.63 � 17.27
PD 4–6 mm Baseline 46.50 � 13.87 45.26 � 11.72
PDX7 mm Baseline 22.50 � 12.92 21.05 � 11.49

PD (mm) Baseline 5.02 � 0.66a 4.82 � 0.84a

6 months 3.36 � 0.38b 3.24 � 0.41b

1 year 3.34 � 0.50b 3.36 � 0.44b

CAL (mm) Baseline 5.74 � 0.83a 5.51 � 0.94a

6 months 4.70 � 0.83b 4.43 � 0.81b

1 year 4.69 � 0.89b 4.44 � 0.77b

% of sites with
Plaque accumulation Baseline 82.70 � 12.91a 81.39 � 15.42a

6 months 35.47 � 19.02b 38.20 � 16.87b

1 year 36.36 � 27.09b 38.65 � 14.16b

Gingival bleeding Baseline 42.73 � 25.50a 44.45 � 24.05a

6 months 15.55 � 9.04b 14.78 � 11.11b

1 year 11.41 � 7.48b 11.85 � 8.73b

Bleeding on probing Baseline 81.93 � 12.86a 75.78 � 24.51a

6 months 12.31 � 8.83b 09.91 � 7.24b

1 year 9.47 � 7.71b 10.01 � 5.52b

Suppuration Baseline 7.95 � 8.44a 10.95 � 14.06a

6 months 0.07 � 0.32b 0.13 � 0.54b

1 year 0.33 � 0.55b 0.32 � 0.52b

The significance of differences between baseline and the follow-up visits was assessed using

Friedman and Dunn’s multiple comparison tests (different letters indicate significant differences

between time points). The significance of differences between groups at each time point was

assessed using the Mann–Whitney U-test (p40.05).

SD, standard deviation; SRP, scaling and root planing; AZM, azithromycin; PD, probing depth;

CAL, clinical attachment level.

842 Sampaio et al.

r 2011 John Wiley & Sons A/S



those receiving SRP alone, up to 5
months, although the significance
of these differences was not clear.
Oteo et al. (2010) also studied the
effects of AZM in the treatment of
subjects with mild periodontal destruc-
tion (50% of smokers) and Haas et al.
(2008) in the treatment of young
patients with aggressive periodontitis.
Both studies found some additional
benefits of the antibiotic in reducing

PD, but not in terms of clinical attach-
ment gain at 6 months or 1-year of
follow-up, respectively.

According to the clinical findings of
this study, the microbiological data indi-
cated that the effect of SRP1AZM in
altering the subgingival microbial
profile was similar to that observed
with SRP alone. Both therapies elicited
a statistically significant reduction in the
counts and proportions of several perio-

dontal pathogens and a concomitant
increase in the proportions of some
host-compatible species. At 1-year
post-treatment, the subgingival micro-
bial profiles were more compatible
with health in both groups, in compar-
ison with the baseline. However,
the three red complex pathogens were
not detected in very few subjects per
group after treatments (data not shown),
and an important recolonization with
these pathogens occurred over the
course of the study. These species
accounted for ffi 12% of the 40 species
evaluated post-treatment, which is
expected for an SRP treatment (Matar-
azzo et al. 2008, Feres et al. 2009,
Mestnik et al. 2010). However, this is
quite an unexpected result for a systemic
antibiotic therapy, and is probably one
of the major reasons for the lack of an
additional clinical effect of AZM
observed in this study. In previous
investigations by our group, one of the
greatest advantages of using a systemic
antimicrobial agent in conjunction with
SRP, such as MTZ1AMX (Matarazzo
et al. 2008, Mestnik et al. 2010), has
been the statistically significant lower
remaining proportions of red complex
species.

The data from the literature regarding
the benefits of AZM in reducing
periodontal pathogens are somehow
controversial. While some authors
observed an advantage of AZM1SRP,
over SRP only, in reducing the preva-
lence of some red complex pathogens,
such as P. gingivalis and T. forsythia
(Oteo et al. 2010), others did not (Gomi
et al. 2007, Yashima et al. 2009).
However, most of these studies evalu-
ated the presence or absence of few

Table 2. Changes in the mean PD (� SD) and CAL (� SD) from baseline to 6 months and from
baseline to 1 year

Time point Treatment groups

SRP SRP1AZM

Full-mouth
DPD (mm) 6 months � 1.71 � 1.71 � 1.54 � 1.62

1 year � 1.77 � 1.80 � 1.41 � 1.68
DCAL (mm) 6 months � 1.05 � 1.54 � 1.05 � 1.56

1 year � 1.04 � 1.65 � 1.02 � 1.62
Initially shallow sites (PD43 mm)

DPD (mm) 6 months � 0.23 � 0.68 � 0.14 � 0.65
1 year � 0.21 � 0.63 � 0.01 � 0.71

DCAL (mm) 6 months 0.01 � 1.07 0.10 � 0.90
1 year 0.17 � 1.10 0.17 � 0.94

Initially intermediate sites (PD 4� 6 mm)
DPD (mm) 6 months � 1.67 � 1.00 � 1.66 � 1.01

1 year � 1.74 � 1.02 � 1.14 � 1.16
DCAL (mm) 6 months � 1.10 � 1.25 � 1.18 � 1.21

1 year � 1.15 � 1.31 � 1.14 � 1.16
Initially deep sites (PDX 7mm)

DPD (mm) 6 months � 3.65 � 1.78 � 3.56 � 1.54
1 year � 3.83 � 1.92 � 3.45 � 1.74

DCAL (mm) 6 months � 2.29 � 1.56 � 2.62 � 1.56
1 year � 2.35 � 1.70 � 2.68 � 1.76

The significance of differences between groups at each time point was assessed using the Mann–

Whitney U-test (p40.05).

SD, standard deviation; SRP, scaling and root planing; AZM, azithromycin; PD, probing depth;

CAL, clinical attachment level.

Table 3. Mean percentage and mean number (� SD) of sites with PDo5 mm or PDX5 mm, with or without BOP, at baseline and at follow-up visits

PD category Time point Treatment groups

SRP, mean % (mean number) SRP1AZM, mean % (mean number)

PDo5 mm Baseline 44.52 � 13.18 (55.73 � 18.44)a 48.45 � 19.85 (60.31 � 29.07)a

6 months 81.76 � 20.89 (102.68 � 31.54)b 86.78 � 8.54 (106.57 � 18.60)b

1 year 87.47 � 12.79 (108.84 � 24.30)b 84.53 � 10.48 (103.89 � 21.04)b

PDX5 mm (without BOP) Baseline 3.85 � 4.50 (4.68 � 5.29)a 3.93 � 6.08 (5.00 � 8.36)a

6 months 8.61 � 6.92 (10.42 � 8.82)b 10.06 � 6.77 (12.47 � 9.14)b

1 year 9.69 � 10.86 (12.10 � 14.40)b 11.50 � 7.75 (14.36 � 10.71)b

PDX5 mm (with BOP) Baseline 51.63 � 13.65 (64.89 � 20.25)a 47.61 � 21.84 (57.84 � 28.18)a

6 months 5.50 � 5.97 (7.00 � 8.19)b 3.16 � 3.40 (4.10 � 5.03)b

1 year 2.84 � 3.15 (3.47 � 3.89)b 3.96 � 3.11 (4.89 � 4.14)b

The significance of differences between baseline and the follow-up visits was assessed using Friedman and Dunn’s multiple comparison tests (different

letters indicate significant differences between time points). The significance of differences between groups at each time point was assessed using the

Mann–Whitney U-test (p40.05).

SD, standard deviation; SRP, scaling and root planing; AZM, azithromycin; PD, probing depth; BOP, bleeding on probing.
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species in a limited number of
sites, which makes the comparison
with the data of the present study more
difficult. The only clinical trial that has
also systematically evaluated the
changes occurring in the microbial
profile after AZM administration was
conducted by Haffajee et al. (2008) in
subjects with mild to moderate ChP.
Subjects receiving AZM showed
some additional microbiological bene-
fits at 2 weeks after treatment. However,
in agreement with the data of the present
study, the authors could not detect
any important difference in the levels
and proportions of the 40 bacterial
species evaluated between SRP alone
or with AZM at 6 months and 1 year
of observation.

Concluding remarks

Although AZM has been pointed out as
a promising drug for the treatment of

different infections due to its good
pharmacological properties and easy
dosage regimen, the data from the
present study suggested no additional
effect of this antibiotic in the treatment
of ChP, beyond that attained with
mechanical debridement alone. The
effects of other drugs, such as MTZ
or MTZ1AMX, seem to be much
more encouraging (Guerrero et al.
2005, Cionca et al. 2009, 2010, Haffajee
et al. 2007, 2008, Matarazzo et al. 2008,
Mestnik et al. 2010). However, as a
few randomized clinical trials have
reported some modest benefits with the
use of this antibiotic in the periodontal
treatment, especially for smokers and
mild/moderate ChP, future studies com-
paring the effects of AZM and other
antimicrobials could be elucidative.
Nonetheless, it is important to note
that the only clinical trial that directly
compared the effect of AZM with
another systemic antibiotic, MTZ,

detected a statistically significant clini-
cal advantage for MTZ1SRP in com-
parison with SRP only, but not for
AZM1SRP (Haffajee et al. 2007). The
mechanism of action of AZM may par-
tially explain its lack of efficacy in
treating periodontal infection. As
opposed to MTZ and AMX, which are
bactericidal drugs, AZM is bacterio-
static. It has recently been suggested
that rapid reductions in the levels
and proportions of pathogens and an
increase in the beneficial/pathogen spe-
cies ratio are necessary to achieve major
clinical benefits over time (Teles et al.
2006). This goal might be more difficult
to achieve with bacteriostatic antibio-
tics, such as AZM, other macrolides and
tetracyclines.

In conclusion, taken together, the
clinical and microbiological data of the
present study suggest no adjunctive
benefit of systemic AZT in the treatment
of generalized ChP.

Fig. 2. Mean counts (� 105) of the 40 test species at baseline, 6 months and 1-year post-therapy in each treatment group. The species were
ordered according to the microbial complexes described by Socransky et al. (1998). The significance of differences within each group over the
course of the study was assessed using the Friedman and Dunn’s multiple comparison tests (npo0.05 between baseline and 6 months; #
po0.05 between baseline and 1 year). The significance of differences between groups at 1-year post-therapy was assessed using the Mann–
Whitney U-test (p40.05). SRP, scaling and root planing; AZM, azithromycin.
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Clinical Relevance

Scientific rationale for the study:
AZM is indicated as a promising
antibiotic due to its good pharmaco-
logical properties. However, data
from the few studies that evaluated
the clinical effects of AZM in treat-

ing periodontitis are controversial
and its potential to alter the microbial
profile of subjects with generalized
ChP is still not defined.
Principal findings: SRP only or with
AZM did not differ in their abilities
to improve clinical or microbiologi-

cal parameters and at 1-year post-
treatments, subjects in both groups
still presented several sites in need of
further treatment.
Practical implications: AZM may
not provide adjunctive benefits for
the treatment of generalized ChP.
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