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Antibiotic therapy as an adjunct to 
scaling and root planing in smokers: 
a systematic review and meta-analysis

Abstract: The aim of this study was to perform a systematic review 
and meta-analysis to examine the effect of systemic antibiotics in the 
periodontal treatment of smokers. The selection criteria were as follows: 
controlled randomized clinical trials; studies published in English; studies 
with smoker patients diagnosed with chronic periodontitis; patients 
without systemic diseases; studies that used systemic antibiotic therapy 
associated with periodontal treatment; studies that presented results 
for the test and control groups and assessments of clinical periodontal 
parameters, such as probing depth (PD), bleeding on probing (BOP), and 
clinical attachment level (CAL). The differences in average weights were 
calculated with a confidence interval (CI) of 95% for PD reduction, CAL 
gain and BOP. The means of the periodontal clinical parameters were 
compared between the baseline and post-treatment periods between the 
test groups and the control groups. The heterogeneity was assessed using 
the Cochran Q test (Q (df = 3), α = 5%). A total of 67 articles were found, 
and after the selection process, three randomized controlled trials were 
included in the meta-analysis. The results indicate that SRP associated 
with systemic antibiotics promoted additional benefits when compared 
to SRP alone, with a greater reduction of PD (p = 0.0359, CI = -0.42, -0.01) 
and a gain of CAL (p = 0.0161, CI = -0.39, -0.04). There was a modest 
PD reduction (PD, DM -0.21) and a modest CAL gain (CAL, DM -0.22). 
The results of our meta-analysis reveal the clinical benefits of systemic 
antibiotics as an adjunct to the non-surgical periodontal treatment of 
smokers. These clinical improvements, although statistically significant, 
appeared to be of little clinical relevance.  
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Introduction

The association between smoking and periodontal health has been 
described in clinical and epidemiological studies,1,2 and these studies 
suggest that products derived from tobacco combustion can modify the 
clinical characteristics and progression of periodontal disease. Cigarettes 
have also been shown to be the major risk factor in the prevalence, extent, 
and severity of periodontal diseases.3,4,5,6 Some studies have demonstrated 
the possible absorption of nicotine by the root surfaces of smokers with 
periodontal disease.7,8 In addition, fibroblasts that were exposed to nicotine 
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showed reduced proliferation, migration, and adhesion 
to the root surface and developed surface receptors that 
allowed the binding and internalization of nicotine 
in the cytoplasm.9,10 These changes damage cellular 
metabolism, as verified by reduced protein secretion 
and the synthesis of collagen fibers in these cells.11

Studies showed that the hemorrhagic responsiveness 
of the periodontium is suppressed by smoking.12,13 

There is a chronic reduction in blood flow and gingival 
crevicular fluid.14 Nicotine can increase the degradation 
of collagen fibers by fibroblasts,15 thus reducing the 
production of collagen. The decreased local oxygen 
tension in the subgingival environment and bacterial 
adhesion to epithelial cells caused by tobacco promotes 
the growth of anaerobic periodontal pathogens.11 

Several studies have shown that smokers may be 
more colonized by certain periodontal pathogens than 
nonsmokers.16,17,18,19,20 However, other authors have not 
found this association.21,22,23 It has also been shown that 
smokers have less favorable responses to non-surgical and 
surgical periodontal therapy than nonsmokers.24,25,26,27,28,29   

The treatment of periodontal disease is based on the 
elimination of pathogens through subgingival scaling 
and root planing (SRP).30 However, the use of only 
mechanical therapy may not be effective in eliminating 
these bacteria, which are often in areas inaccessible to 
periodontal instrumentation.31 Due to the moderate 
response of smokers to mechanical periodontal 
treatment, the use of adjunctive antimicrobials has 
been recommended. Some authors justify this use 
by claiming difficulties in eliminating subgingival 
pathogens in smokers with SRP.32,33,34 

Although there is substantial evidence for the 
benefits of systemic antibiotic therapy in the treatment 
of periodontitis in general,35,36,37 few controlled studies 
have evaluated the effectiveness of periodontal 
treatment with adjunctive systemic antibiotics in 
smokers,38,39,40,41,42,43,44,45 and the differential benefit 
of specific forms of periodontal therapy in smokers 
remains unclear. Given these facts, there is currently 
no consensus on the use of systemic antibiotics for 
the periodontal treatment of smokers. Thus, the 
aim of this study is to conduct a systematic review 
and meta-analysis to evaluate the effectiveness of 
systemic antibiotic therapy associated with periodontal 
treatment in smokers.

Methodology

This meta-analysis was conducted according 
to the Cochrane Collaboration46 and by following 
the principles of the Preferred Reporting Items for 
Systematic Reviews and Meta-analysis, or Prisma.47 
The selected focused question was: “Do adjunctive 
antimicrobials improve the clinical outcome of 
non-surgical therapy (scaling and root planing [SRP]) 
in the treatment of periodontitis in smokers?”

Search strategy
Research was carried out to identify randomized 

controlled clinical studies using systemic antibiotic 
therapy in the periodontal treatment of smokers. The 
following keywords were searched: (“periodontitis” 
[MeSH Terms] OR “periodontitis” [All Fields]) AND 
(“anti-bacterial agents” [MeSH Terms] OR (“anti-bacterial” 
[All Fields] AND “agents” [All Fields]) OR “anti-bacterial 
agents” [All Fields] OR (“anti” [All Fields] AND 
“bacterial” [All Fields] AND “agents” [All Fields]) 
OR “antibacterial agents” [All Fields] OR “anti-bacterial 
agents” [Pharmacological Action]) AND (“smoking” 
[MeSH Terms] OR “smoking” [All Fields]) AND 
“periodontal” [All Fields] AND (“therapy” [Subheading] 
OR “therapy” [All Fields] OR “therapeutics” [MeSH 
Terms] OR “therapeutics” [All Fields]). Databases were 
searched from July 1994 to August 2016. The included 
databases were MEDLINE, Cochrane Controlled Clinical 
Trial Register, Cochrane Database of Systematic Reviews, 
Database of Abstracts of Reviews of Effects, CINAHL, 
Science Direct, and ISI Web of Knowledge and Scopus. 
In addition, we searched previous review articles on 
the subject as well as the reference lists of the identified 
articles for potentially relevant publications.

Study selection
Articles were selected by two blinded reviewers 

(NZ and MF). In cases where the reviewers disagreed, 
there was a discussion between them. If no consensus 
was reached, a third reviewer (LHT) was involved. 
The selection criteria were as follows: a) controlled 
randomized clinical trials; b) studies published in 
English; c) studies with smoker patients (at least 
10 cigarettes per day for at least five years) diagnosed 
with chronic periodontitis; d) patients without 
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systemic diseases (such as diabetes, HIV status, etc.); 
e) patients with ages between 30 and 70 years old; 
f) patients with a lack of medical disorders that 
required antibiotic prophylaxis; g) patients who did not 
receive periodontal treatment in the last six months; 
h) studies that used systemic antibiotic therapy 
associated with periodontal treatment; i) studies that 
present the results of the test and control groups, and 
j) assessments of clinical periodontal parameters, 
such as probing depth (PD), bleeding on probing 
(BOP) and clinical attachment level (CAL). Exclusion 
criteria were studies on local antibiotic therapy and 
those that were not published in English.

Clinical variables
CAL gain and PD reduction were the primary 

outcomes of interest. CAL gain was defined as the 
difference between the CAL level measurements 
at baseline and at final evaluation in each study. 
Likewise, PD reduction was defined as the difference 
between the baseline and final recordings. BOP was 
a secondary variable. BOP change was defined as the 
difference between the percentages at baseline and 
at the final evaluation.

Data extraction
In addition to the clinical variables, the following 

data were extracted: the year of publication, country, 
study design, medication dosage, number of participants, 
demographic characteristics, length of follow-up, 
and adverse effects. Only the accepted numerical 
clinical data are presented in the tables and text. Two 
reviewers (NZ and MF) independently extracted all data. 
Conflicting data were reviewed to reach a consensus.

Quality of studies
An analysis of the quality of the studies was 

performed by two reviewers (NZ and MF) 
by distributing scores of 0 or 1 for each category 
of studies, following the Jadad Scale:48 (a) if there is 
description of randomization; b) if there is a description 
of blinding; c) if there is a description of losses to 
follow-up; d) if the randomization is inappropriate 
or appropriate; and e) if the blinding is inappropriate 
or appropriate. A study that had a total score <3 was 
considered an inadequate study.

Quantitative analysis
Effect size measures

To conduct the meta-analysis, the data were 
combined using the software R 3.1.1 (R Foundation 
for Statistical Computing, Vienna, Austria). The effect 
size was estimated and reported as the mean 
difference (MD) with 95% confidence intervals 
(CI). The combined effect was considered significant 
if p <0.05. For each variable, a meta-analysis was 
performed, as represented by the Forest plots 
(mean, standard deviation, and sample size). Each 
study yielded an average (shown as blocks) and its 
confidence intervals (CI) (shown as lines). Statistical 
heterogeneity (I²) was calculated using the total 
number of participants per group, overall effect of 
the average (MD and the statistic Z) in the random 
effect model, and percentage of weight given to 
each study.

Heterogeneity
Heterogeneity was assessed by the chi-squared-based 

Q-statistic method and I² measurement with significance 
indicated by p <0.05. 

Publication bias
Bias was investigated for each result by two 

methods: a) visual detection was used to analyze the 
funnel plot49 and b) regression analysis was performed 
by an asymmetry test.50  

Results

Search strategy
A total of 68 articles were found (MEDLINE = 67 articles, 

Cochrane Library = 1 article), and the one study 
found in Cochrane was repeated in MEDLINE. 
Of these unique articles (67), 46 articles were 
excluded because they were not performed with 
smokers. Of the remaining 21, nine publications were 
performed with systemic antimicrobial/antibiotic 
therapy. After an analysis of these nine articles 
(Table 1)38,39,40,41,42,43,44,45,51 by the two reviewers, only 
four studies were included because they were 
randomized controlled trials that evaluated the 
effects of systemic antibiotics in smokers with 
chronic periodontitis (Figure 1). To characterize 
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chronic periodontitis, we considered adult patients, 
aged ≥ 30 years, with loss of ≥ 5 mm CAL, with 30% 
of sites with PD and CAL ≥ 4 mm and bleeding 
on probing. The smoker patients should smoke at 
least 10 cigarettes per day for at least five years. 
The selected studies used the following systemic 
antibiotics: azithromycin (AZM),40,42 doxycycline 
(DOX),43 and a combination of metronidazole (MTZ) 
with amoxicillin (AMX).44 

Among these four selected articles, two presented 
only mean data and standard deviations. After 
communication via email to the authors, only one 
corresponding author sent us the detailed results 
of his study.43 Given this, one study was excluded 
for not having access to the numerical data of the 
standard deviation of the differences.40 One of 
the articles was divided into two studies (study 
1 and 2), and it compared two treatments using 
different systemic antibiotics with a placebo group.44 
Thus, the meta-analysis was performed using three 
articles42,43,44 and four trials (Table 2). 

Description of Studies
The study by Matarazzo et al.44 observed significant 

advantages in clinical and microbiological parameters 
by using antibiotics. In group A, SRP was associated 
with MTZ (400 mg) and AMX (500 mg) t.i.d. In group 
B, SRP was associated with MTZ (400 mg) and a 
placebo t.i.d. In group C, SRP was associated with two 
placebos (3x daily for 14 days). Patients who received 
SRP+MTZ+AMX (group A) showed the greatest PD 
reduction and greatest CAL gain (PD: 4.0 mm to 
3.0 mm from baseline to 3 months; CAL from 4.8 mm 
to 3.9 mm); SRP+MTZ (group B) baseline: 3.7 mm (PD), 
3 months: 2.9 mm (PD), baseline: 4.5 mm (CAL), three 
months: 3.9 mm (CAL); and SRP (Group C) baseline: 
3.9 mm (PD); three months: 3.3 mm (PD), baseline: 
4.7 mm (CAL), three months: 4.2 mm (CAL). Both 
groups with antibiotic therapy had a greater reduction 
in the percentage of sites with BOP compared to 
Group C (p <0.01). The microbiological evaluation 
revealed a reduction in the average count of red 
complex52 pathogens (Tannerella forsythia, Treponema 

Table 1. Studies selected by reading the title and abstract, main findings related to the use of systemic antibiotics, and reasons 
for exclusion (n = 9).

Study (year) Reason for exclusion Main findings

Faveri et al. (2014)
Did not compare control group (SRP) vs. 
treatment group.

Smokers with SRP+AMX+MTZ show less favorable clinical and 
microbiologic outcomes than non-smokers.

Matarazzo et al. (2008) Included.
The greatest benefits in clinical and microbiological parameters are 
achieved with the use of SRP+MTZ+AMX.

Dastoor et al. (2007) Included.
The adjunctive administration of systemic AZM to surgical treatment 
did not improve overall PD reduction or CAL gain.

Needleman et al. (2007) Included.
No differences were observed for absolute change in clinical or 
biochemical markers at 6 months.

Pahkla et al. (2006)
Did not compare control group (SRP) vs. 
treatment group.

AMX and MTZ for 7 days were effective in non-smoking and 
smoking patients.

Mascarenhas et al. (2005)
Absence of original standard deviation 
values.

The results demonstrated that both groups displayed clinical 
improvements in PD and CAL that were sustained for 6 months.

Söder et al. (1999) Treatment of residual pockets.
Smokers responded less favorably than non-smokers to periodontal 
therapy. An intervention group of smokers did not show significantly 
reduced PD and CAL.

Palmer et al. (1999)
Their clinical results evaluated only sites 
with PD ≥4.6 mm.

There were no differences in any clinical measures in response to the 
three treatment regimens (SRP, SRP +MTZ, SRP+Local MTZ) at 2 or 6 
months for either smokers or non-smokers.

Preus et al. (2014)
Absence of original data of smoker 
patients in each control and test group.

Current smokers benefited more from treatment than former or never 
smokers. Both sets of results are likely to be biased with respect to 
validity of conclusion regarding causal effects of smoking.
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denticola, and Porphyromonas gingivalis) in all groups, 
with no significant reduction in Group C. The mean 
counts of some putative periodontal pathogens in the 
orange complex also had a significant reduction in 
Group (B) (Campylobacter rectus, Eubacterium nodatum, 
and Parvimonas micra) and in Group (A) (E. nodatum, 
Fusobacterium nucleatum, and P. polymorphum micra). 
Although there was no statistically significant difference 
in Group C, after three months of SRP, an increase 
was noted for all four species of Fusobacterium. Levels 
of most purple, yellow, blue and green complex52 
pathogens and Actinomyces species were minimally 
affected by the different treatments.

In both studies with AZM, treatments with and 
without systemic antibiotics yielded improvements in 
clinical parameters among heavy smokers (p < 0.05).40,42 
The study included in the meta-analysis42 demonstrated 

a statistically significant reduction of PD in both the 
test group (SRP + AZM 500 mg for three days) and the 
control group (SRP + placebo) at six months compared 
to baseline (PD: -0.27 mm and -0.39 mm, respectively). 
Only the test group showed a statistically significant 
mean CAL gain (-0.27 mm). However, there was no 
statistically significant difference between the groups 
in any period for PD or CAL. Another  study,40 in 
which the patients in the test group received AZM 
for five days (two 250-mg tablets on day 1 and one 
250-mg tablet daily for the next four days), revealed 
a statistically significant difference in CAL gain and 
PD reduction in both test groups (1.13 mm and 1.33 
mm, respectively) and in the control (0.46 mm and 
0.45 mm, respectively) at six months compared to 
the baseline (p < 0.05). In deep sites (PD > 6 mm), 
patients in the test group showed a greater PD 

Table 2. Studies listed in meta-analysis.

Author/Study Country Study design Patients Treatment

Matarazzo et al. (2008) 
Brazil

Parallel, double-blinding, 
control placebo

43 (CP)
SRP + MTZ (400 mg) 3x daily for 14 days

Study 1 Test group: 14

Matarazzo et al. (2008) 
Brazil

Parallel, double-blinding, 
control placebo

43 (CP) SRP + MTZ (400 mg) + AMX (500 mg) 
3x daily for 14 daysStudy 2 Test group: 14

Dastoor et al.  (2007)
USA

Parallel, double-blinding, 
control placebo

30 (CP) SRP + Azithromycin (500 mg) 1x daily for 
3 daysStudy 3 Test group: 15

Needleman et al. (2007)
United Kingdom

Parallel, double-blinding, 
control placebo

30 (CP) SRP + Doxycycline (20 mg) 2x daily for 
3 monthsStudy 4 Test group: 16

CP: chronic periodontitis; SRP: scaling and root planing; MTZ: metronidazole; AMX: amoxicillin.

The Cochrane Library = 1 article

Total: 67 articles 
(1 paper was repeated in MEDLINE)

9 articles were selected by reading the title 
and abstracts – related of the use of systemic antibiotics

46 articles excluded because 
they were not made with smokers

Final decision: 4 artices were included 
(controlled randomized clinical trials)

MEDLINE = 67 articles

Figure 1. Flow chart of research.
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reduction compared to the control group (3.52 mm 
vs. 1.98 mm, p < 0.05), and there was a higher CAL 
gain (2.56 mm vs. 1.32 mm, p <0.05) at six months.

Another study43 compared the association of SRP 
with low-dose DOX (20 mg, two times a day for 
three months) with SRP and a placebo and showed 
no statistically significant differences in clinical 
parameters between the test and control groups 
(average PD reduction: -1.40 mm vs. -0.98 mm; CAL 
average gain: -0.65 mm vs. -0.40 mm) at six months.

Risk of bias
There was no disagreement between the reviewers 

in assessing and evaluating the quality of the studies. 
All of the studies included in the meta-analysis42-44 
showed a low risk of bias, with a score of 3 or 4.

Intervention effect
All studies included in the meta-analysis were 

randomized controlled trials with a parallel study 
design. All studies had a control group using a placebo 
and double-blinding. The differences in average 
weights, with a confidence interval of 95% (95%CI), 
enabled the following parameters to be calculated: 
PD reduction, CAL gain, and BOP. The meta-analysis 
showed that there was a statistically significant PD 
reduction in favor of systemic antibiotics (-0.21 mm vs. 
-0.42 mm MD, p < 0.05; Figure 2). Additionally, there 

was a statistically significant CAL gain (-0.22 mm 
vs. -0.39 mm MD, p < 0.05; Figure 3) in favor of 
antibiotics. However, there was no statistically 
significant difference in BOP between treatments (-4% 
vs. -0.13% MD, p > 0.05; Figure 4). The outcomes for 
PD and CAL were more homogeneous (Q PD (df = 3) 
8.3866; p = 0.0387; Figure 2, and Q CAL (df = 3) 1.4536; 
p = 0.6930; Figure 3), and for BOP (Q BOP (df = 3) 
27.6420; p < 0.0001; Figure 4).

Publication bias
Visual inspection and quantitative analysis 

revealed no evidence of bias in publications for PD 
and CAL. 

Discussion

The results of this meta-analysis support the 
effectiveness of the adjunctive use of systemic 
antibiotics in the treatment of chronic periodontitis 
in smokers, as the results showed that systemic 
antibiotic therapy favors clinical attachment gain 
and PD reduction, even though it did not lead to a 
reduction in BOP when compared to the SRP-treated 
groups and the placebo. However, the major limitation 
of this meta-analysis is the existence of few controlled 
randomized clinical trials for smokers. On the other 
hand, other recent meta-analysis demonstrated that 

Study 1 SRP + MTZ

Test for heterogeneity:

Q(df = 3) = 8.3866

p-val = 0.0387

zval = -2.0976

pval = 0.0359

Study 2 SRP + MT + AMX

Study 3 SRP + Azithromycin

Study 4  SRP + Doxycycline

RE Model

Mean difference

-0.80 -0.40 0.00 0.40

-0.21 [-0.42–-0.01]

-0.20 [-0.45–0.05]

-0.40 [-0.65–0.15]

 0.12 [-0.17–0.41]

-0.32 [-0.50–-0.14]

Figure 2. Forest plot for PD.
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in smokers with chronic periodontitis, adjunctive 
use of local antimicrobials improved the efficacy 
of non-surgical periodontal therapy in reducing 
PD and improving CAL at sites presenting PD ≥5 
mm before treatment. Moreover, evidence did not 
demonstrate similar gains when scaling and root 
planing plus systemic antibiotics were associated 
with therapy.53

In addition, it should be considered that despite 
the statistically significant difference in the reduction 
of PD and the gain in CAL in favor of the use of 
antibiotics, the results of this meta-analysis must 

be interpreted with caution because the data are 
means and, as such, may not be clinically relevant. 
There was a modest PD reduction (PD, DM -0.21) and 
a modest CAL gain (CAL DM -0.22). These clinical 
improvements, although statistically significant, 
appeared to be of little clinical relevance.

Regarding the methodological quality of the 
studies, the results showed that all the included studies 
had a low risk of bias. It should also be considered that 
the articles included in the meta-analysis presented 
two evaluation periods of six months42,43 and three 
months44 after treatment. 

Test for heterogeneity:

Q(df = 3) = 1.4536

p-val = 0.6930

zval = -2.4072

pval = 0.0161

Study 1 SRP + MTZ

Study 2 SRP + MT + AMX

Study 3 SRP + Azithromycin

Study 4  SRP + Doxycycline

RE Model -0.22 [-0.39–-0.04]

Mean difference

-1.00 -0.50 0.00 0.50

-0.10 [-0.49–0.29]

-0.40 [-0.77–0.03]

-0.11 [-0.60–0.38]

-0.21 [-0.48–-0.06]

Figure 3. Forest plot for CAL.

Test for heterogeneity:

Q(df = 3) = 27.6420

p-val < 0.0001

zval = -0.7621

pval = 0.4460

Study 1 SRP + MTZ

Study 2 SRP + MT + AMX

Study 3 SRP + Azithromycin

Study 4  SRP + Doxycycline

RE Model -0.04 [-0.13–0.06]

Mean difference

-0.30 -0.10 0.10

-0.08 [-0.17–0.01]

-0.18 [-0.26–.0.10]

 0.02 [-0.02–0.06]

 0.07 [0.01–0.13]

Figure 4. Forest plot for BOP.
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The growing interest in defining the most effective 
periodontal therapy for smokers is related to the 
fact that this group of patients responds poorly to 
mechanical therapies, such as SRP.41,54 In the case of 
smokers, there is still no systemic antibiotic therapy 
accepted by a consensus because few studies have 
evaluated its effect as an adjunct to periodontal 
therapy40,42,43,44 and each study uses a different 
antibiotic. Several systemic antibiotics or antibiotic 
combinations have been used as an adjunct therapy in 
the treatment of chronic periodontitis, such as the use 
of AMX, MTZ, DOX, and AZM.35,26,37,55 For non-smokers, 
several studies have shown clinical benefits, such as 
a reduction of PD and a CAL gain, to using systemic 
antibiotic therapy associated with non-surgical 
therapy.56,57,58 However, the variability of dosing, 
frequency, time of use, and choice of antibiotics led 
to a consideration of the need to establish protocols 
for an effective therapy.

The use of an adjunctive therapy, such as MTZ 
or MTZ+AMX, is based on previous studies that 
suggested the clinical and microbiological benefits 
of these antibiotics, alone or in combination, in the 
treatment of chronic periodontitis among non-smoking 
patients56,57,58,59 and smokers.44

The use of AZM, which has been extensively 
evaluated as an adjunct to the treatment of periodontal 
disease because it has better oral absorption than 
other antibiotics,42 was evaluated in a meta-analysis 
of studies included here. That study42 examined AZM 
prescribed at a dose of one 500-mg tablet one time per 
day for three days. The results showed no benefit as 
an adjunct to surgical therapy for heavy smokers in 
terms of PD reduction and CAL gain (data not used in 
the meta-analysis), despite showing reduced plaque 
formation for up to three months, reduced signs of 
inflammation and a promotion of accelerated healing. 
However, for the areas receiving only non-surgical 
therapy (data used in this meta-analysis), the use of 
AZM promoted a significant gain in CAL compared 
to baseline, while there was no gain in the control 
group (SRP + placebo).

With the results of the included studies, we can 
consider that AZM, monotherapy with MTZ or 
MTZ combined with AMX has the potential to yield 
clinical benefits when used as adjuvant therapy to 

non-surgical periodontal treatment in smokers. When 
different antibiotics were compared in one study, 
a combination of AMX and MTZ was more effective 
than MTZ alone.44 

A possible indication for the use of antibiotics in 
periodontal treatment could be smoking.60 However, 
there is still no consensus on this statement because 
a larger number of randomized controlled trials 
with large sample sizes is needed. Two recent 
studies45,61 compared the effect of systemic antibiotics 
(MTZ+AMX) in smokers and non-smokers. 
The clinical and microbiological results showed 
that after three months, smokers responded less 
favorably than non-smokers.45 However, linear 
regression analysis of the reduction in the number 
of sites with PD > 4 mm and BOP revealed that 
smokers benefitted more from the non-surgical 
treatment phase than non-smokers.61 Thus, smokers 
may have a specific advantage in being treated with 
MTZ+AMX in the non-surgical phase.

A result that deserves attention in the quantitative 
analysis of this meta-analysis is the fact that there 
was no significant difference in the reduction of 
BOP in smokers treated with antibiotics. These 
results can be explained by the vasoconstrictive 
action of nicotine, which masks the classic signs 
of acute gingival inflammation in periodontal 
disease.12,13 Thus, less BOP in smokers compared 
to nonsmokers leads us to believe that, regardless 
of therapy, this clinical parameter is inherently 
altered by smoking.

In the microbiological analysis, only one of the 
included studies conducted molecular analysis using 
checkerboard DNA-DNA hybridization, so this 
analysis was not included in the quantitative analysis 
of the meta-analysis.44 The same study showed that 
the combination of MTZ+AMX produced greater 
beneficial changes in the subgingival microbiota, 
such as a significant reduction in the mean score 
and the proportion of periodontal pathogens, such 
as T. forsythia, P. gingivalis, and T. denticola, and an 
increase in the proportion of beneficial species, 
especially blue and purple complexes (A. israelii, 
A. odontolyticus, and Veillonella parvula).

Another included study42 assessed the presence of 
some bacterial species through the BANA test, which 
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has high sensitivity and specificity for the presence 
of red complex bacteria (T. forsythia, P. gingivalis, 
and T. denticola) and the presence of the ICTP 
(cross-linked telopeptide of type I collagen), a marker 
of bone resorption in the crevicular fluid. For the 
group of samples not treated with AZM at three 
months, they returned to the same levels as baseline 
and differed from the group treated with AZM, 
which maintained a reduction of labeled bacteria 
in the BANA test. The use of AZM did not cause a 
reduction in the levels of ICTP.

Given these results, another advantage of antibiotic 
use associated with conventional mechanical 
treatment for smokers could be the decreased need 
for retreatment, which would reduce the cost compared 
to repeated episodes of treatment. Repeated SRP 
treatments can promote greater damage to mineralized 
dental tissues and can produce greater gingival 
recession. Even though mechanical treatment does 
not predictably eliminate all bacteria from disease 
sites, a restrictive attitude towards using antibiotics 
has been recommended in view of the increasing 
development of global antibiotic resistance.62

The main limitation of this review and meta-analysis 
was the inclusion of a small number of studies. The 
number of studies is limited, and we call for further 
randomized controlled trials to clarify controversies 
on the use of systemic antibiotics. This limitation 
should be considered when evaluating the results 
of this meta-analysis. 

Conclusion

The findings of this meta-analysis reveal clinical 
benefits of the use of some systemic antibiotics 
as an adjunct to SRP for chronic periodontitis in 
smokers. However, given the limitations of this 
meta-analysis, the limited number of controlled 
randomized clinical trials in smokers, and the low 
level of clinical relevance of the meta-analysis results, 
no clinical recommendation can be made. To assess 
differential benefits, future studies should compare 
smokers with non-smokers within the same study 
and should compare different prescriptions. To have 
sufficient statistical power, such studies need to 
include larger numbers of participants.
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