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Abstract
BACKGROUND: Aggressive periodontitis (AgP) is associated with an extensive and rapid destruction of periodontal 
tissues. Unpredictable treatment outcomes of the disease are consequences of various cross-linked factors. 
Antimicrobial adjunctive treatment is routinely used as a part of non-surgical periodontal treatment (NSPT) of AgP.

AIM: Therefore, the aim of this study was to compare the effects of active periodontal treatment (APT) combined with 
systemic antibiotics with mechanical debridement alone, in patients with generalized AgP (GAgP).

METHODS: Two groups, consisting of 10 participants each, were randomly formed. Both groups were clinically and 
microbiologically tested and monitored for 3 months. Test group received APT with antimicrobial supplementation 
(amoxicillin and metronidazole [AMX-MET]). Patients from the control group were treated by APT only. Clinical and 
microbiological parameters were recorded at baseline and 3 months following the NSPT. Clinical measurements 
involved probing depth, clinical attachment level, bleeding on probing, and plaque index. Samples of subgingival 
crevicular fluid were analyzed by qualitative polymerase chain reaction.

RESULTS: Significant improvement of all clinical parameters was observed 3 months following the NSPT (p < 0.05), 
but significant difference between groups was not found (p > 0.05). Periodontal pathogens’ detection between 
baseline and 3 months follow-up was also not statistically significant in both examined groups (p > 0.05).

CONCLUSION: Similarity of results obtained in both treatment groups underlined the key role of APT in the treatment 
of AgP. The AMX-MET supplementation did not improve clinical and microbiological outcomes, when compared to 
APT alone. Longer follow-up period, with larger sample, could provide a more comprehensive insight into this issue.
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Introduction

Aggressive periodontitis (AgP) is a form of 
periodontal disease which is associated with extensive 
and rapid periodontal destruction usually observed in 
systemically healthy population of younger age [1], [2]. 
The disease can be manifested in a generalized or a 
localized form. In a generalized form of AgP (GAgP), 
most of the permanent teeth (more than 30% of the 
existing dentition) are involved with a progressive 
periodontal tissue loss. The localized form mainly affects 
the permanent first molars and incisors. Regardless of 
the entity of AgP, the destructive process ultimately 
leads to tooth loss [2], [3].

Local accessory factors, such as dental plaque 
or calculus, which are crucial for chronic periodontitis 
development, play a minor role in the pathogenetic 
mechanism present in AgP [1], [4]. It is more likely 

that systemic factors, such as modified neutrophils’ 
chemotaxis and phagocytosis, or monocytes’ disorders, 
actually contribute to the severity of the disease [5]. 
Along with altered immune response, genetic aspects 
are highly important in patients with AgP, since there 
is a proven familiar aggregation. Polymorphisms in a 
number of genes (a gene for enzyme prostaglandin-
endoperoxide synthase-2, a gene for interleukin 10, 
a gene that encodes defensin beta 1, etc.) are also 
considered as risk factors for AgP [5]. All of these 
factors make periodontal tissues prone to adverse 
effects of periodontal pathogens (PPs). PPs are 
grouped into five complexes based on their specific 
virulence factors [6]. The microorganisms found in 
AgP patients are Porphyromonas gingivalis (P.g.), 
Prevotella intermedia (P.i.), Tannerella forsythia (T.f.), 
and Treponema denticola (T.d.), and they belong to red 
and orange complexes. In the AgP, the high-risk PP is 
Aggregatibacter actinomycetemcomitans (A.a.), which 
is considered to be the main trigger of the destructive 
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processes during the disease, due to its potent virulence 
factors [1], [5], [6].

The synergy between modified host response 
and the effect of PP compromises treatment outcomes. 
Therefore, a comprehensive treatment approach is 
necessary to arrest the disease and ensure stability of the 
obtained treatment results. In non-surgical periodontal 
treatment (NSPT), mechanical instrumentation, as 
a part of active periodontal treatment (APT), has an 
irreplaceable role [7], [8]. It has been demonstrated 
that APT combined with antibiotics provides significant 
improvements in the NSPT of AgP [9], [10], [11], [12].

However, the results obtained from the studies are 
still inconclusive. Since different antibiotics have provided 
distinctive outcomes in AgP treatment, the disagreements 
mainly occur regarding the type of antibiotics that should 
be used as a supplementation to APT [9], [10], [11], [12], 
[13], [14], [15], [16], [17], [18], [19]. The use of amoxicillin 
(AMX) and metronidazole (MET) together (AMX-MET) is 
considered to be the most efficient, since the PPs of red 
and orange complexes, as well as A.a. are sensitive to 
both antibiotics [20], [21].

Based on the above mentioned, the aim 
of the present study was to compare clinical and 
microbiological effects between APT alone against 
APT combined with systemic antibiotics in patients 
with GAgP. The null hypothesis was that there would 
be no statistically significant differences in clinical 
and microbiological parameters over the 3  months 
observation period between the groups.

Methods

Participants

This study was a randomized controlled 
clinical trial. It was performed at the Department of 
Periodontology, School of Dental Medicine, University 
of Belgrade. The research protocol was approved by 
the Ethical Board of the University of Belgrade. All 
patients included in the study have read and signed an 
informed consent form before entering the study.

The subjects were included in the trial between 
September 2015 and June 2016, if they met the 
following inclusion criteria:
•	 A diagnosis of GAgP [22]
•	 Presence of at least 20 teeth
•	 Presence of at least one site with probing 

depth (PD) and clinical attachment level (CAL) 
values higher than 5 mm in incisors and first 
molars, and a minimum of six other teeth.
Patients allergic to penicillin, as well as 

those with systemic diseases known to contribute to 
treatment result were excluded from the study. Subjects 

were pregnant and lactating, so as the patients with a 
history of APT or antimicrobial use within 6 months prior 
the inclusion were defined as not being eligible for the 
study.

Clinical evaluation

Twenty patients were randomly assigned 
divided into two groups of 10  patients each using 
randomization envelopes.

The test group was treated by APT with 
antimicrobial supplementation of AMX-MET. Patients 
from the control group were treated by APT only. 
Clinical examinations and periodontal recordings were 
performed at baseline and 3 months following the NSPT 
by the same calibrated examiner (Figures  1 and 2). 
Treatment procedures were conducted during a 7-day 
period by the experienced periodontist.

The clinical parameters registered at 
baseline were the following: PD, CAL, bleeding on 
probing (BOP), and plaque index (PI). Periodontal 
probe (UNC-15, Hu-Friedy, Chicago, IL) was used to 
record the above-mentioned parameters. In the same 
session, supragingival deposits were removed (by both 
ultrasonic debridement and manual instrumentation). 
During the next 6  days, the participants received 
scaling and root planning under local anesthesia in 
two treatment sessions, using periodontal curettes. In 
the first session, the test group started antimicrobial 
supplementation that included AMX in dosage of 
500 mg and MET in dosage of 400 mg, 3 times per day 
for 7  days. All subjects were followed up monthly for 
oral hygiene evaluation and remotivation.

Microbial assessment

Subgingival crevicular fluid sampling of two 
periodontal pockets with a minimum PD of 5 mm was 
performed at baseline and 3  months following the 
NSPT. After isolating the area with cotton pellets, two 
standardized No.  30 sterile paper points (DiaDent 
Group International, Cheongju-si, Chungcheongbuk-do, 
Korea) were inserted in each periodontal defect for 30 s. 
Samples were placed in Eppendorf tubes and kept at 
the temperature of −20°C.

Microbiological analysis was performed at 
the Institute of Human Genetics, School of Dental 
Medicine, University of Belgrade. To detect PP, DNA 
extraction and the polymerase chain reaction (PCR) 
were carried out by previously described and reported 
methods [18], [23]. After DNA extraction using Tris-HCl 
and sodium hydroxide, PCR mix was prepared for each 
of the examined PP separately (A.a., P.g., P.i., T.f., and 
T.d.). Following the DNA amplification, electrophoresis 
was performed. Ultimately, agarose gels were colored 
by ethidium bromide and PCR products were visualized 
under the ultraviolet light.

https://oamjms.eu/index.php/mjms/index
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Figure 2: Periodontal chart with clinical parameters – lower jaw at  
3 months follow-up

Statistical analysis

p < 0.05 was required to reject the null 
hypothesis. Descriptive data for both groups were 
expressed as mean ± SD for continuous measures or 
as a percentage of the group for discrete measures. 
Numeric data were tested for normal distribution using 
the Kolmogorov–Smirnov test. If the data were normally 
distributed, independent sample t-test and paired sample 
t-test were used to assess differences in response, 
between and within the group. Non-parametric data 
were analyzed using the Mann–Whitney U-test and 
Wilcoxon test. Categorical data were analyzed by 
means of McNemar and Fisher’s exact tests. Statistical 
analyses were performed using SPSS software 
version 26.0 (Chicago, IL, USA).

Figures  1: Clinical images and periodontal charts of a patient from the test group (APT + antibiotics). (a) Clinical situation at baseline.  
(b) Clinical view 3 months following the non-surgical periodontal treatment. (c) Periodontal chart with clinical parameters – upper jaw at 
baseline. (d) Periodontal chart with clinical parameters – lower jaw at baseline. (e) Periodontal chart with clinical parameters – upper jaw at 3 
months follow-up
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Results

All participants included in the study were 
available for the follow-up, 3 months after the NSPT.

Clinical findings

Demographic characteristics of 20  patients 
included in the study are presented in Table  1. There 
were no significant differences among groups for any of 
the variables. No statistically significant difference was 
found between groups in terms of the following clinical 
parameters at baseline: PD, CAL, BOP, and PI. No 
statistically significant difference between groups was 
found 3 months following the treatment, neither. 
Table 1: Patient characteristics
Parameters Test group (APT 

+ antibiotics)
Control group (APT) p-value

Age (years), mean (SD) 35.20 (5.75) 41.40 (8.98) ap=0.083
Gender, female/male (%) 6 (60)/4 (40) 6 (60)/4 (40) bp=0.999
Smokers (%) 7 (70)/3 (30) 5 (50)/5 (50) bp=0.650
Number of teeth (Med [IQR]) 26.50 (2.25) 27.00 (3.0) cp=0.083
APT: Active periodontal treatment; *statistically significant; aindependent t-test; bFisher’s test;  
cMann–Whitney U-test.

Within each group, significant improvement in 
all the clinical parameters has been observed after the 
treatment (Table 2).

Table 2: Clinical parameters
Parameters Test group (APT 

+ antibiotics)
Control 
group (APT)

ap-value 
(between group)

PD (mm); mean (SD)
Baseline 3.75 (0.65) 4.23 (0.98) ap = 0.216
3 months 2.33 (0.82) 2.79 (0.71) ap = 0.196
bp-value (within group) bp = 0.001* bp = 0.001*

CAL (mm); mean (SD)
Baseline 3.99 (1.09) 4.30 (1.67) ap = 0.629
3 months 2.74 (1.32) 3.23 (1.31) ap = 0.417
bp-value (within group) bp = 0.012* bp = 0.030*

BOP (mm); Med (IQR)
Baseline 0.95 (0.4) 0.20 (0.70) cp = 0.684
3 months 0.85 (0.5) 0.30 (0.30) cp = 0.579
bp-value (within group) dp = 0.008* dp = 0.012*

PI (mm); Med (IQR)
Baseline 0.95 (0.4) 0.20 (0.70) cp = 0.796
3 months 0.85 (0.5) 0.30 (0.30) cp = 0.853
bp-value (within group) dp = 0.008* dp = 0.005*

APT: Active periodontal treatment; SD: Standard deviation; IQR: Interquartile range; *statistically significant; 
aindependent t-test; bpaired samples t-test; cMann–Whitney U-test; dWilcoxon test.

Microbiological findings
There was no statistical significance 

between groups at baseline as well as 3  months 
following the treatment in the prevalence of specific 
microbiological species (A.a., P.g., P.i., T.f., and 
T.d.) (Table 3). Intragroup analysis revealed that the 
highest decrease in microbial levels was found in 
the case of A.a. in the group that received antibiotic 
supplementation.

Discussion

The goal of the NSPT of AgP is to prevent 
further disease progression. In addition, it is desirable 

to get as much CAL gain as possible and to achieve 
PD, BOP, and PI reduction. Some forms of periodontal 
diseases, such as chronic periodontitis, especially in the 
initial phases, can be arrested by the NSPT. If so, proper 
oral hygiene and regular follow-ups are crucial for the 
maintenance of the treatment results [8]. Unfortunately, 
AgP responds less predictably to standard mechanical 
treatment than chronic periodontitis [7], [8].

Table 3: Microbiological findings before and after the treatment
Microbiological findings, n (%) Treatment ap-value 

(between groups)APT+antibiotics APT
Porphyromonas gingivalis 
yes/no

Baseline 8 (80%)/2 (20%) 9 (90%)/1 (10%) ap = 0.999
3 months 7 (70%)/3 (30%) 6 (60%)/4 (40%) ap = 0.999

bp-value (within group) bp = 0.999 bp = 0.250
Prevotella intermedia yes/no

Baseline 7 (70%)/3 (30%) 8 (80%)/2 (20%) ap = 0.999
3 months 5 (50%)/5 (50%) 6 (60%)/4 (40%) ap = 0.999

bp-value (within group) bp = 0.500 bp = 0.500
Aggregatibacter 
actinomycetemcomitans yes/no

Baseline 9 (90%)/1 (10%) 7 (70%)/3 (30%) ap = 0.582
3 months 5 (50%)/5 (50%) 5 (50%)/5 (50%) ap = 0.999

bp-value (within group) bp = 0.125 bp = 0.500
Treponema denticola yes/no

Baseline 6 (60%)/4 (40%) 6 (60%)/4 (40%) ap = 0.625
3 months 2 (20%)/8 (80%) 2 (20%)/8 (80%) ap = 0.999

bp-value (within group) bp = 0.125 bp = 0.125
Tannerella forsythia yes/no

Baseline 10 (100%)/1 (10%) 9 (90%)/1 (10%) ap = 0.999
3 months 7 (70%)/3 (30%) 7 (70%)/3 (30%) ap = 0.999

bp-value (within group) bp = 0.500 bp = 0.500
*Statistički začajna razlika; aFisher test; bMcNemar-ov test.

The present study evaluated clinical and 
microbiological effects of AMX-MET supplementation in 
the NSPT of GAgP. Clinical parameters demonstrated 
significant improvements in both treatment 
groups  3  months after the NSPT, with no significant 
difference between the groups. The obtained results 
implicate the key role of the APT and mechanical 
instrumentation in the treatment of GAgP [7], [8]. 
Several studies [9], [10], [24] have shown favorable 
effects of the adjunctive use of AMX-MET. Casarin  
et al. [10] have reported significant PD reduction in 
AMX-MET supplemented patients, 3 and 6 months after 
the treatment, when compared to the placebo group. 
Regarding CAL, no significant difference was found 
between groups. In a retrospective study conducted 
by Guerrera et al. [25], patients with the adjunctive 
use of AMX-MET combination have shown significant 
improvements in PD, CAL, BOP, and PI 2  months 
after the NSPT. The exception was CAL values in 
periodontal pockets with initial PD ≤3  mm. Rodrigues  
et al. [26] reported that 6 months following the NSPT and  
AMX-MET supplementation, decrease of PD, BOP, and 
PI was statistically significant. However, CAL values 
showed no statistical significance. Clinical outcomes of 
the current research are in accordance with the results 
obtained from the mentioned studies, and benefits of the 
AMX-MET application in the NSPT have been reshown. 
Nevertheless, the present study underlined the great 
role of the APT in the NSPT of GAgP. Significantly 
decreased clinical parameters in both tested groups 
point out that proper mechanical instrumentation 
provides optimal conditions for the disease arrest and 
are still an unsurpassed factor in the treatment of GAgP.

https://oamjms.eu/index.php/mjms/index


� Milinkovic et al. Adjunctive Application of Systemic Antibiotics in Non-surgical AgP Treatment

Open Access Maced J Med Sci. 2021 Sep 01; 9(D):149-154.� 153

Regarding microbiological analysis, the 
AMX-MET association has not been able to significantly 
decrease the presence of PP 3  months following the 
NSPT. Both treatment groups showed similar findings. 
Studies [10], [16], [26], [27] have shown the relation 
between AMX-MET use and decreased levels of some 
PP after the NSPT. In a study by Heller et al. [27], 
DNA-DNA hybridization technique has demonstrated 
statistically significant decrease in levels of A.a., P.g., 
and T.f., 3 and 6 months following the treatment. Casarin 
et al. [10] have conducted real-time PCR analysis and 
found significant reduction of A.a. and P.g. levels in the 
AMX-MET group, 3 and 6 months after the NSPT. There 
was no difference when compared to the placebo group. 
Results obtained in the present study are limited, due to 
the PCR method that has been used, with no possibility 
to present the differences in levels of each PP before 
and 3 months after the NSPT. Actually, qualitative PCR 
provided answer to only one question: Whether there 
was a specific PP in the sample or not. Even highly 
decreased PP levels in PCR products were registered 
as a “detected PP,” and the sample was considered 
positive to particular bacteria. Advanced methods, such 
as a real-time PCR, would give a precise insight in the 
PP amounts and indirectly in the accurate results of the 
applied treatment.

Trials related to the adjunctive AMX-MET use in 
AgP are often limited with a number of participants, since 
the low prevalence of the disease [10], [25], [26], [27], [28]. 
In this study, 20 patients were included. A larger patients’ 
sample would probably lead to a greater relevance or 
even a modification of the results, although the sample 
of 20 patients with AgP should not be underestimated.

Follow-up periods of above-mentioned trials 
usually vary depending on the study [9], [10], [16], [25], [26], 
and in the majority of them, patients were monitored 
3 and 6  months after the treatment [4], [10], [11]. In 
the present research, obtained outcomes could be 
considered as a short-term result, since the period of 
only 3 months after the NSPT was evaluated. Several 
studies [3] investigated the long-term impact of antibiotic 
supplementation on periodontal disease progression. 
To the best of our knowledge, there are no studies that 
compare the long-term effects of various treatment 
approaches of AgP. Recently, Miller et al. [29] have 
shown the long-term results of clinical response to APT 
supplemented by AMX-MET in patients with localized 
form of AgP. PD, CAL, and BOP improvements have 
been registered up to 4 years. However, this study did 
not include comparison between different approaches 
in the NSPT nor the microbiological analysis. Thus, 
further studies with precisely defined methodology are 
needed to compare the long-term effects of different 
treatment approaches in the NSPT of AgP. Real-time 
PCR for the microbiological assessment, as well as 
longer follow-ups is necessary to obtain more precise 
results on this matter.

Conclusion

Clinical and microbiological effects of the 
two performed treatment methods were similar. The 
AMX-MET supplementation did not significantly 
improve the outcomes when compared to APT alone, 
which indicate an importance of rigorous APT in the 
NSPT of AgP.
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