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ABSTRACT:  

Background: Antibiotic therapy can be used in very specific situations such as in refractory periodontitis found to 

be more prevalent in smokers. 

Aims:  This randomized, controlled, parallel group clinical trialwas undertakento determine the efficacy of 

azithromycin (AZM) when combinedwith scaling and root planing (SRP) for the treatment of periodontitis in 

smokers. 

Methods and Materials: Twenty subjects were randomly assigned to one of the two study groups. The half (10, 

Group 1, test) assigned to the AZT + SRP group received the study drug for 3 days (500 mg tablets once a day). 

Another half (10, Group 2, control) received no drug. At baseline, 7 and 21 days  clinical measurements (Plaque 

index [PI], Gingival index [GI] were taken. Pocket probing depth (PPD) and Clinical attachment loss (CAL) was 

measured at baseline and 21 days. 

Statistical analysis used: Intergroup differencewas performed using the Student t test.P value < 0.05 was 

considered statistically significant. 

Results: Results demonstrated that SRP + AZM resulted in additional reductions in PI, GI, PPD and gain in CAL 

compared to SRP alone although the differences between groups were observed to be statistically non-significant. 

Conclusion: Smokers with chronic periodontitis may benefit from the systemic administration of azithromycin as 

an adjunct to SRP. 

Key-words: Azithromycin/therapeutic use, periodontitis, smoking. 

Key message: The results make the use of this antibiotic recommendable in the treatment of periodontitis in 

smokers essentially, in specific locations where it is difficult to instrument root surfaces or in moderate to severe 

periodontitis. 
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INTRODUCTION 

Chronic periodontitis is defined as an inflammatory disease of the tooth-supporting tissues caused by specific 

microorganisms residing in the subgingival biofilm. This chronic inflammation causes progressive destruction of 

the periodontal ligament and alveolar bone, resulting in pocket formation, gingival recession or both.
[1] 

The efficacy of scaling and root planing (SRP) as a part of the non-surgical treatment of chronic periodontitis has 

been established through several longitudinal studies of periodontal therapy.
[2]

 Thorough root debridement has 

been proposed as the key determinant for the success of periodontal treatment.
[2, 3]

 However, several anatomical 

factors, such as furcations and deep pockets, have been suggested to limit the effectiveness of non-surgical 

periodontal therapy.
[2, 4]

 In addition, penetration of bacteria deep into gingival tissues or even in the dentinal 

tubules impairs the overall results of nonsurgical treatment. 

 

Systemic antibiotics have been used, but are more commonly prescribed in the less prevalent and acute forms of 

periodontal disease, such as necrotizing periodontal disease and aggressive forms of periodontitis.
[5, 6]

 However, 

once specific microorganisms have been shown to be implicated in chronic periodontitis, it would seem logical to 

include systemic antimicrobials that are active against these bacteria, such as metronidazole, doxycycline and 

azithromycin,
[7]

 in the treatment of these conditions, to maximize the results of conventional treatment. Over time 

there have been variable success reported about their usage as standard periodontal therapy and there are no clear 

cut consensus about the choice, dosage and duration of antibiotics. In a recent review,
[8]

 the adjunctive use of 

systemically administered antibiotics was shown to provide a better clinical outcome, particularly in terms of 

probing depth (PD) reduction and clinical attachment level (CAL) gain, than SRP in aggressive and chronic forms 

of periodontitis. 

 

Smoking is a major risk factor in the initiation and progression of periodontal disease.
9, 10

 In general; studies have 

shown that smoking increases the risk for developing periodontal disease by two to five fold, and these effects 

seem to be dose dependent. There is a fairly well established biologic rationale for the negative effects of cigarette 

smoking on periodontal tissues.
[9, 10]

 These include: immunosuppressive effect on the host, adversely affecting 

host-parasite interactions,
[11]

  impaired peripheral blood polymorphonuclear leukocyte motility, chemotaxis, and 

phagocytosis, decreased antibody production,
[11]

 alterations in the subgingival vascular oxygen tension, increased 

adhesion of bacteria to epithelial cells, reduced proliferation, migration, and attachment of fibroblast to the root 

surface, and impaired collagen synthesis and protein secretion.
[12]
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As a result, smokers tend to have a less favourable therapeutic response to non-surgical or surgical therapy.
[13, 

14]
Generally, smokers demonstrate less PPD reduction and CAL gain following therapy. The limited success of 

therapy is usually attributed to harbouring more periopathogens even after therapy and consistent higher plaque 

accumulation in smokers. As smoking impairs the result of both surgical and nonsurgical treatments of chronic 

periodontitis, it is imperative to investigate adjuncts to treatment that may enhance healing. 

 

Azithromycin (AZM) is a semi-synthetic, acid-stable antibiotic and represents the prototype of a novel class of 

macrolides named azalides. It has a long half-life and good tissue penetration.
[15]

 AZM has a wide antimicrobial 

spectrum of action toward anaerobic bacteria as well as Gram-negative bacilli.
[16]

 It is effective against periodontal 

pathogens like Aggregatibacter actinomycetemcomitans and Porphyromonas gingivalis,
[17, 18]

 and this antimicrobial 

activity supports its use in the treatment of periodontal infections. AZM has significantly less bacterial resistance to 

the subgingival microflora of chronic periodontitis compared to other commonly prescribed antibiotics. 

 

In the recent past, much of research regarding the use of AZM has been carried out and variable efficacy of the 

drugs has been found in periodontitis patients. Mascarenhas P et al
[19]

have reported the effectiveness of AZM in 

reducing probing depth and improving attachment levels compared to SRP alone in smokers with periodontitis. 

Hirsch et al
[20]

 have also demonstrated the beneficial effects of AZM in the treatment of periodontal diseases. On 

the other hand, Angaji M et al
[21]

 showed that there was inadequate and indecisive evidence for supplementary 

efficacy of adjunctive antibiotic therapy on chronic periodontitis in smokers according to their systematic review 

article. 

 

The aim of this study was to evaluate the clinical effects of systemic Azithromycin as an adjunct to scaling and root 

planing  in the treatment of chronic periodontitis in smokers. 

 

MATERIALS AND METHODS 

The study was a randomized, controlled, parallel group clinical trial. All subjects were verbally informed and 

written informed consent was taken for participation in the study.  

 

Selection of subjects 

Eligible subjects were adults ≥ 18 years and ≤ 60 years of either sex who attended the Out-Patient Department of 

Periodontology and Oral Implantology with a clinical diagnosis of chronic periodontitis. Subjects who smoked at 
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least one pack of cigarettes a day for more than five years and had at least ten teeth in the functional dentition 

excluding third molars were included. All subjects had to have at least six sites with periodontal pockets with 

bleeding on probing.The exclusion criteria included previous subgingival periodontal therapy, pregnant, lactating 

women, nursing, systemic diseases that could affect the progression of periodontal disease, long term 

administration of anti-inflammatory drugs, antibiotic therapy in the previous 6 months, allergy to Azithromycin or 

subjects on drugs which are known to interact with the study medication. 

 

Eligible subjects were randomized (unstratified) using a computer generated random number with 1:1 allocation 

ratio to receive eitherAZT + SRP or SRP alone. Allocation concealment was done by sequentially numbered sealed 

opaque envelopes. A total of twenty subjects were recruited and scheduled within one week for two sessions of 

scaling and root planing (SRP). They were advised not to use any kind of mouthwash or rinse during the study 

period. Oral hygiene instructions were given at both SRP appointments, followed by demonstrations. At the end of 

the second SRP appointment, subjects were randomly assigned to one of the two study groups. The half (10, Group 

1, test) assigned to the AZT + SRP group received the study drug for three days (500 mg tablets once a day). 

Tablets were taken 1 hour before or two hours after a meal orally. Another half (10, Group 2, control) received no 

drug. 

 

Measurements and study visits 

A single examiner recorded all clinical indices. Pocket Probing depth (PPD), clinical attachment level (CAL) were 

assessed for all teeth (excluding third molars) in all subjects at baseline. Plaque index (PI) and Gingival index (GI) 

were assessed at baseline. Two post baseline visits were scheduled at 7 days and 21 days during which clinical 

parameters were measured and evaluated. All measurements were performed using calibrated manual probe. 

History about the occurrence of any adverse event was also taken. Compliance check was also done using the pill 

counting method. 

 

Statistical analysis 

Sample size was calculated using Statisticastatistical software. With a 80% power, number of evaluable subjects 

required per group was ten. Effectiveness analysis was done by intention-to-treat basis whereby subjects who had 

baseline and at least one post baseline data were evaluable. Data were first averaged within each patient, and then 

patient means were analysed between treatment groups to determine baseline comparability of the two groups. 

Differences between study drug and control groups were performed using the Student t test. Differences with a P 

value <0.05 were considered statistically significant. 
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RESULTS 

The flowchart of study participants is depicted in figure I. No adverse reaction was observed in any subject from 

the test group.Mean values of PI, GI, PPD and CAL at each study visit are shown in Table I, and changes in PI, GI, 

PPD and CAL between baseline and each follow-up visit are shown in Table II, III, IV and V respectively. Table 

VI is showing changes in clinical variables between visits and intergroup comparison. 

 

DISCUSSION 

 

This study evaluated the clinical efficacy of systemic azithromycin as an adjunct to non-surgical periodontal 

therapy in the treatment of chronic periodontitis smoker subjects. 

The results elucidated a statistically significant reduction in mean pocket depth in both groups (group 1, test group 

– SRP + azithromycin and group 2, control group -SRP alone) at 21 days as compared to baseline. The test group 

showed an additional pocket depth reduction of 0.435 mm as compared to the control group but the differences 

between observations were not statistically significant. This can be probably  attributed to the inclusion of subjects 

with mild to moderate periodontitis in this studyas  suggested by Sampaio E et al
[22]

 who also reported  that both 

therapeutic groups in their study (AZM+SRP and SRP alone) presented identical improvement in the probing 

pocket depth with non-significant difference between them at any time point. Sefton AM et al
[23]

  has reported that 

better outcome in terms of  mean  PPD of pockets which were more than 6 mm deep at baseline, in the 

azithromycin treated group after 22 weeks.  

 

However, the PPD reduction of pockets with initial depths of less than 3mm was same in both groups at that time. 

Previous studies by Herrera et al., 2002, Guerrero et al., 2005 and Haffajee et al., 2007 have also demonstrated that 

the additional benefit of antibiotics is more evident in deep sites. A statistically significant gain in clinical 

attachment level in the test group at 21 days as compared to baseline was observed, although it was statistically 

non- significant in the control group.  When intergroup comparison was made, a greater yet statistically non-

significant gain in clinical attachment level was observed in the test group as compared to the control group. 

Similar results have been reported by Yashima et al., 2009 who observed a greater clinical attachment gain in 

subjects receiving SRP+AZM than in those receiving only SRP in their one yearlong investigation. 
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Haffajee et al., 2007 also showed a greater, although not statistically significant, improvements in the mean PPD 

and CAL in subjects with mild chronic periodontitis receiving SRP plus AZM in comparison with those treated 

with SRP only, at 6 months and 1-year post treatment. Analysis of mean plaque index and gingival index revealed 

a statistically significant reduction at 7 and 21 days as compared to baseline in both groups but the difference 

between the groups was statistically not significant. This is consistent with the study by Oteo A et al, 2010 and 

Haas et al, 2008 who observed statistically significant reductions in PI and GI  in both groups (AZM+SRP and 

SRP alone) at 1, 3 and 6 months, although the intergroup difference  being  not significant.  Both studies also found 

additional benefits of the antibiotic in reducing PPD, but not in terms of clinical attachment gain at 6 months or 1-

year of follow-up, respectively. 

 

 In the present study, improved clinical outcomes were attained in the test group using adjunctive azithromycin. 

Several potential mechanisms could be used to explain the additional benefits seen with AZM therapy,including: 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 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.  

 

Overall analysis suggests greater improvements in the clinical parameters assessed, in the test group as compared 

to the control group although the differences between groups were observed to be statistically non-significant. Here 

it is worth mentioning that statistical significance testing does not necessarily reflect the magnitude of the effect, 

and if the differences between different study groups are not statistically significant, it does not denote that the 

differences are not clinically meaningful with regard to a desired outcome. The compliance of patients with 

antibiotic intake is a matter of concern in systemic antibiotic therapy, and non-compliance could underestimate the 

true efficacy of the agent, resulting in an important source of bias and can probably be oneof the  reasons for the 

lack of a significant clinical effect of AZM observed in this study.   

 

The results from the present investigation, together with the easy dosage and limited side effects make the use of 

this antibiotic recommendable in the treatment of periodontitis in smokers essentially, in specific locations where it 

is difficult to instrument root surfaces or in moderate to severe periodontitis.Hence, we can conclude that within 

the limitations of the present study, smokers with chronic periodontitis may benefit from the systemic 

administration of azithromycin as an adjunct to SRP. Future research on the outcomes of antibiotic therapy in 
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smokers should be directed to conducting well designed RCTs with a lower risk of bias, adequate subject numbers 

and longer follow-up periods.  

 

TABLE I showing clinical parameters for Groups 1 and 2 (mean ± SD) at different time intervals 

 

Group  Visit PI GI PPD CAL 

Group 1 Baseline 

7 days 

21 days 

1.336 ±.312 

.306±.082 

.523±.305 

1.379±1.07 

1.068±.129 

.948±.353 

3.316±.740 

 

2.701±.376 

3.936±1.047 

 

3.509±1.089 

Group 2 Baseline 

7 days 

21 days 

1.281±.342 

.327±.164 

.357±.265 

1.301±.298 

1.061±.142 

1.062±.169 

2.684±.194 

 

2.504±.302 

3.205±.984 

 

3.142±1.040 

 

TABLE II showing changes in Plaque index (PI) between the baseline, 7 days and 21 days of treatment in both 

groups 

 

Group   

T 

Df Sig. (2-tailed) 

 

1 

 PI-1  -  PI-2 11.970 9  .000* 

 PI-1 -  PI-3 6.592 9 .000* 

 PI-2 -  PI-3 -2.615 9       .028* 

2  PI-1 -  PI-2 11.971 9       .000* 
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 PI-1 -  PI-3 8.427 9       .000* 

 PI-2 -  PI-3 -.355 9       .730 

 

PI-1 ( mean Plaque index at baseline), PI-2 ( mean Plaque index at 7 days), PI-3 ( mean Plaque index at 21 days) 

 

TABLE III showing changes in Gingival index between the baseline, 7 days and 21 days of treatment in both 

groups 

 

Group   

T 

df Sig. (2-tailed) 

 

1 

 GI-1 – GI-2 4.545 9 .001* 

 GI 1 -  GI-3 3.106 9       .013* 

 GI-2 -  GI-3 1.019 9       .335 

2 

 GI-1 –  GI-2 2.356 9       .043* 

 GI-1 -  GI-3 2.771 9 .022* 

 GI-2 -  GI-3 -.009 9       .993 

 

GI-1 ( mean Gingival index at baseline), GI-2 ( mean Gingival index at 7 days), GI-3 ( mean Gingival  index at 21 

days) 
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TABLE IVshowing changes in Pocket probing depth (PPD) between the baseline and 21 days of treatment in both 

groups 

 

Group   

T 

Df Sig. (2-tailed) 

 

1  PPD-1 -  PPD-2 3.742 9 .005* 

2  PPD-1 -  PPD-2 2.846 9           .019* 

 

PPD-1 ( mean Pocket probing depth at baseline), PPD-2 ( mean Pocket probing depth at 21 days) 

 

TABLE Vshowing changes in Clinical attachment level (CAL) between the baseline and 21 days of treatment in 

both groups 

 

Group   

T 

df Sig. (2-tailed) 

2.778 

1  CAL-1 -  CAL-2 2.778 9         .021* 

2  CAL-1 -  CAL-2 .892 9         .395 

 

CAL-1 (mean clinical attachment level at baseline), CAL-2 (mean clinical attachment level at 21 days) 
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TABLE VI showing changes in clinical variables between visits and intergroup comparison 

 

Variables 

Grou

p 

t-test for Equality of Means 

Mean 

Sig. 

(2-

tailed

) 

Mean 

Differen

ce 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Mean PI B 

1 

2 

1.336 

1.281 

.712 0.055 0.146 -0.253 0.362 

Mean PI 7 

DAYS 

1 

2 

 0.306 

 0.327 

.722 -0.021 0.058 -0.143 0.101 

Mean PI 21 

DAYS 

1 

2 

 0.523 

 0.356 

.209 0.167 0.128 -0.102 0.435 

Mean GI B 

1 

2 

 1.379 

 1.301 

.576 0.078 0.137 -0.210 0.366 

Mean GI  7 

DAYS 

1 

2 

 1.068 

 1.061 

.909 0.007 0.060 -0.120 0.134 

Mean GI  

21 DAYS 

1 

2 

 .9487 

 1.062 

.374 -0.113 0.124 -0.374 0.148 

Mean PPD 

B 

1 

2 

 3.316 

 2.684 

.018* 0.632 0.242 0.124 1.140 
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Mean PPD 

21 DAYS 

1 

2 

 2.701 

 2.504 

.213 0.197 0.153 -0.124 0.518 

Mean CAL 

B  

1 

2 

 3.936 

 3.206 

 .126 0.730 0.455 -0.225 1.686 

Mean CAL 

21 DAYS 

1 

2 

 3.509 

 3.142 

.451 0.367 0.477 -0.634 1.368 
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