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Abstract

OBJECTIVES: In this prospective study, we analyzed data from patients suffering from stage Il grade
C generalized periodontitis and assessed treatment outcomes via determination of periodontal
probing depth (PPD), bleeding on probing (BOP), clinical attachment loss (CAL) and the plaque index
(PI, O’Leary et al.1972) during scheduled appointments. AIM: To compare treatment results between
two groups of patients suffering from generalized periodontitis (stage III, grade C); both groups were
treated with deep scaling (DS) and root planing (RP), but only one group was also treated with
antibiotics (ATBs: amoxicillin (AMX) and metronidazole (MTZ)). SUBJECTS AND METHODS: This
prospective study included 21 female and 19 male subjects divided into two groups. All the subjects
were examined at baseline and 6 and 12 months later. The PPD, CAL, BOP and PII were measured
and compared between groups and sexes. RESULTS: For intragroup changes, the PPD, CAL, PI and
BOP significantly decreased at the 6-month follow-up. Compared with the 6-month values, the 12-
month values for these parameters did not significantly change. For the intergroup comparison, a
statistically significant difference in PPD was observed between the case and control groups at the 6-
month follow-up, with a difference of 0.45 mm (p = 0.008) favoring adjunctive AMX and MTZ
treatment. For CAL, there was a difference of -0.61 mm in the control group; however, this difference
was not statistically significant (p = 0.121). BOP was lower in the case group, with a difference of 0.05,
but the results were not significant (p = 0.365). The between-group difference in the PI of 0.05 was not
significantly different (p = 1). There were no significant differences in the 6- and 12-month values for
these parameters. CONCLUSION: Adjunctive AMX and MTZ treatment in patients with stage III
grade C generalized periodontitis led to a significantly greater decrease in PPD. However, further
investigations are needed on the effect of AMX+MTZ on CAL reversal. No significant difference in
BOP was detected between the groups. The treatment results remained stable during the 6—12 month
period in both groups.

Keywords: : periodontitis; stage III; grade C; nonsurgical periodontal therapy;
antibiotic treatment

1. Introduction
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Periodontitis is defined as a chronic, multifactorial, inflammatory disease associated with
dysbiotic plaque biofilms and progressive destruction of the tooth-supporting apparatus [1,2]. Its
primary features include the loss of periodontal tissue support manifested through clinical
attachment loss (CAL), radiographically assessed alveolar bone loss, and the presence of periodontal
pocketing and gingival bleeding [1]. Periodontitis may develop in a susceptible host if specific
bacteria are present in the structure of subgingival dental plaque [3,4].

In the last world workshop on the classification of periodontal and peri-implant diseases,
severity and complexity (stage I—IV) and speed of progression (grade A-C) were the basis of the
new classification system. The rapid rate of progression is a characteristic feature of grade C
periodontitis [5]. This disease affects specific teeth with early onset and aggressive progression. It
occurs in systemically healthy patients, mostly African descendants, at an early age, with familial
involvement, minimal biofilm accumulation, and minor inflammation. Severe and rapidly
progressive bone loss is observed around the first molars and incisors [6].

In some cases, periodontitis and dental caries lead to tooth loss, and individuals must adapt to
decreased function and aesthetics; moreover, sometimes comorbidities occur. Additionally,
periodontal disease is associated with compromised cardiovascular and mental health [7].

Subgingival instrumentation (SI) with adjunctive use of systemic antibiotics (ATBs) generally
provides better clinical treatment results than does SI alone [8,9]. However, the European Federation
of Periodontology (EFP) S3 Level Clinical Practice Guidelines for treating stage I to III periodontitis
do not recommend the routine use of systemic ATBs as an adjunct to SI in patients with periodontitis
because of concerns about the impact of systemic ATB use on patients' and public health. After
benefits and possible adverse events are weighed, the adjunctive use of specific systemic ATBs may
be considered for particular patient categories, e.g., stage III/IV generalized periodontitis in young
adults [1,10].

Several studies have shown that nonsurgical therapy leads to significant improvements in the
clinical and microbiological parameters of periodontal patients [3]. However, this modality does not
completely eliminate microorganisms and cannot guarantee long-term clinical outcomes, except
in cases where modern technologies such as periodontal endoscopy have been used
simultaneously [4,11].

SI may not be sufficient in hard-to-reach areas such as furcation areas or infrabony pockets. Some
periodontal pathogens may also invade periodontal soft tissues or colonize the surface of the tongue
and tonsils. Therefore, patient responses often vary. Adjunctive systemic ATB therapy with the
correct choice of ATBs can eliminate inaccessible pathogens [4]. According to Herrera et al,
adjunctive use of systemic ATBs leads to better treatment results—, such as probing depth (PD)
reduction and CAL reversal in aggressive periodontitis (AgP) patients [12]. However, some other
authors reported no statistically significant difference in the CAL of patients treated with systemic
ATBs combined with deep scaling (DS) and root planing (RP; SRP) and those treated with SRP only;
however, a significant reduction in the PD occurred for patients treated with systemic ATBs [13]. In
our study, we aimed to compare the periodontal PD (PPD), CAL, bleeding on probing (BOP) status,
and plaque index (PI, according to O’Leary et al. (1972)) measured in two groups of patients.

We hypothesized that stage III grade C generalized periodontitis would respond better to the
adjunctive use of metronidazole (MTZ) and amoxicillin (AMX) than to SRP alone.

2. Materials and Methods

2.1. Sample Size

The calculations were based on data from a randomized controlled study comparing different
types of periodontal therapy in patients with advanced periodontal disea .!* On the basis of a mean
difference in the PPD of 0.5 mm between the groups at 6 months, a standard deviation of 0.55 mm
for both groups, an alpha error of 5% and a statistical power of 80%, it was determined that a sample
size of 17 patients per group was needed.
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2.2. Subject Population and Inclusion/Exclusion Criteria

Altogether, 21 women and 19 men aged 18 to 35 years were enrolled in this prospective
comparative study.

The criteria for inclusion in this study were a diagnosis of stage IIl grade C generalized
periodontitis with loss of alveolar bone ranging from 20 to 50% as assessed via intraoral radiograms,
more than 30% of sites with CAL and an active periodontal pocket, a minimum of 20 teeth present,
at least one active periodontal pocket with a PPD of 6 mm or more in every quadrant, positive BOP,
CAL of 6 mm or less and sufficient patient cooperation together with participation in reevaluation
and supportive periodontal treatment.

The exclusion criteria for patients included systemic diseases, smoking, DS and RP during the
1.5-year period before initial patient examination, previous periodontal surgeries, systemic
administration of ATBs for 6 months before the initial periodontal examination, orthodontic
treatment, ATB medication to treat systemic disease during participation in the study, pregnancy and
breastfeeding.

On the basis of the new Classification of Periodontal and Peri-implant Diseases,?!° staging and
grading were performed for all patients using secondary evidence (i.e., quotient of relative bone loss
at the worst site by age).

2.3. Experimental Design, Randomization, Treatment Protocol and Allocation Concealment

For this prospective, comparative, double-blinded, placebo-controlled RCT, the study
coordinator (T.S.) used a computer program (https://www.randomizer.org). The participants were
randomly divided into two groups. Before the first session of the SRP, the subjects were randomly
assigned by a computer-generated list to receive one of the two treatments (SRP and systemic
antimicrobials or SRP and placebo). Using this list, treatment assignments were distributed in
numbered opaque envelopes. Plastic bags containing two identical opaque bottles (20 bottles with
amoxicillin 500 mg, 20 with metronidazole 250 mg, 20 with amoxicillin placebo and 20 with
metronidazole placebo) were sent to the clinician responsible for the research (B.S.). She opened the
sealed envelope and marked the subject’'s number on the neutral bottles containing the test or the
placebo medications. The plastic bags were given by a study assistant to each patient. The treatment
codes of the study were not available to the treating investigator and the examiner until the data were
analyzed by the statistician.

The test group consisted of 20 patients who were treated with SRP and adjunctive ATB treatment
with 500 mg AMX three times a day and 250 mg MTZ three times a day for a period of 7 days. The
control group included 20 patients who were treated with SRP and placebo. Patients in the test group
started taking these medications immediately after the first session.

All patients were treated by one trained periodontist (B.S.) who was blinded to the designation
of the groups and was not aware of which subjects were receiving the medications. This investigator
provided the clinical treatment modalities and took the measurements. The treating investigator did
not know which group each patient belonged to until after the data were completely analyzed by a
statistician (M.G.).

During the initial periodontal examination (baseline, time 0) and at 6 and 12 months from
baseline, the PPD, CAL, BOP and PI were examined. The PPD and CAL indices were measured by a
millimeter-calibrated periodontal probe (PCP UNC 15, Hu Friedy) at six sites around each tooth and
marked in the periodontal chart of each patient. For statistical analysis of PPD and CAL, an average
of the six measurements made at six sites on every tooth was determined for each tooth.

BOP and the PI were measured at four sites on each tooth, and the percentage of sites with
positive BOP and the percentage of tooth surfaces with dental plaque presence were determined.

All patients in both groups received full-mouth nonsurgical periodontal treatment delivered
over a 24 h period via an ultrasonic device (Cavitron Select SPC, Dentsply professional, York, PA,
USA) and manual curettes (Hu-Friedy, Chicago, IL, USA). Whole-mouth SRP was performed at two
sequential visits under local anesthesia. Each patient was instructed on proper oral hygiene.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Persistent/recurrent sites (PD = 4 mm, BOP+ or PD > 5 mm) were reinstrumented by ultrasonic
devices and hand instruments during the 6—-month follow-up session without additional use of ATBs.
All study personnel were blinded to the treatment assignment. The subjects received clinical
monitoring at baseline, 3 and 6 months, and 1 year posttherapy. In addition, all the subjects received
periodontal maintenance and oral hygiene instructions (OHI) every 3 months posttreatment.

In this study, the PPD, CAL, BOP and PI were examined and compared between the test and
control groups at baseline and at 6 and 12 months. These indices were also compared between females
and males.

2.4. Evaluation of Adverse Events and Compliance

The study assistant called each subject every 2 days by telephone to remind the subject to take
the antimicrobial medications. Adverse effects and compliance with medication intake were recorded
by the same study assistant, who was not involved in the randomization process. The subjects were
asked to return the bottles of medication the day after the last capsule had been taken, and the missing
capsules were registered. At the same time, the subjects were asked to complete a questionnaire about
side effects that may be associated with the medication.

3. Statistical Analysis

In this study, data exploration and analysis were conducted using jamovi [15], version 2.4, built
on the R platform [16]. The GAMLj add-on [17] played a pivotal role in the analysis process. The
analyses were performed by a professional statistician (M.G.) who was blinded to the treatment
modality. Data entry was performed by one blinded examiner (B.S.) and checked for errors by an
additional blinded examiner (M.B.). Data analysis was performed using the patient as the
experimental unit. Data from all patients were utilized, as an intention-to-treat analysis was
conducted. Continuous variables such as PPD, CAL, BOP, PI, and age were summarized using key
statistical measures, including the mean, standard deviation, and minimum and maximum values.
To gain insights into their distribution, visual assessments were performed through boxplots overlaid
with swarm plots and quantile-quantile plots. Additionally, a scatterplot was used to visually
explore the relationship between a continuous variable and age. The age composition of the cohort,
categorized by sex and group, was thoroughly examined via boxplots and quantile-quantile plots.
Two-way ANOVA (age ~ sex*group) was conducted to assess whether the population mean age
differed significantly among subpopulations on the basis of the interaction of group and sex. To
model the associations between the response variables (PPD, CAL, BOP, and PI) and predictors (sex,
age, group, and time), accounting for the longitudinal study design, a linear mixed model was
employed. The model had the form response ~ 1 + sex + time + age + group + sex:time + sex:group +
time:group + sex:time:group (1 | id), where id serves as the identifier for each subject. Post hoc pairwise
comparisons, incorporating Bonferroni (and Holm) corrections, were performed to test null
hypotheses of the equality of means in the subpopulations. Estimated marginal means were obtained
from the model and visualized using marginal means plots, accompanied by 95% confidence
intervals. Standard diagnostics were applied to the model, including checks of the distribution of
residuals, residual vs. fitted plots, and identification of outliers. A notable outlier was identified in
the control group (id #5) with respect to BOP and was subsequently removed from the dataset. The
model was refitted without this outlier, ensuring the robustness of the analysis. P values less than
0.05 were considered to indicate statistical significance.

4. Results

Of the 40 patients enrolled initially in the trial, 40 completed the 12-month follow-up period. In
the control group, one patient with grossly outlying BOP data was removed from the analysis. The
baseline comparisons of PPD, CAL, BOP and PI-O-Leary scores in both groups with respect to sex
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are presented in Table 1. At baseline, no statistically significant intergroup differences in clinical
periodontal parameters were detected for sex or group (Table 1).

Table 1. Baseline characteristics and comparisons of the case and control groups.

Case group Control group p value

No. of Patients 20 20
Sex (male/female) 9/11 10/10 0.752
Mean age (range) 27.8 (18-34) 28.7 (18-35) 0.579
Male 28.4 (21-33) 26.6 (18-34) 0.852
Female 27.2 (18-34) 30.8 (24-35) 0.360
Mean number of teeth/patient 25.1 (20-27) 24.9 (20-28) 0.810
Mean full-mouth PPD (+ SD) 4.52 +0.09 4.48 +0.09 0.756
Mean full-mouth CAL (+SD) 3.06£0.20 3.19+0.19 0.659
Mean full-mouth BOP (+SD) 8912 90+2 0.538

58 +4 57+5 0.809

Mean full-mouth PI (+SD)

+SD - standard deviation.

In the case group that received adjunctive ATB treatment, the difference in the PPD index was
(mean + SD) 1.76 + 0.08 mm from baseline to the 6 M appointment, which was statistically significant.
During the next period, the PPD further decreased 0.1 + 0.08 mm in the case group, but this result
was not significant.

The treatment also led to a statistically significant decrease in CAL (1.43 + 0.08 mm). At the 12 M
appointment, a further decrease in CAL of 0.02 + 0.08 mm was observed in the case group, and this
decrease was not statistically significant.

BOP is an important index that indicates the inflammation of periodontal tissue and disease
activity. In the case group, the decrease in BOP (0.68 + 0.02 SD) was statistically significant from
baseline to 6 M, but no change was observed at the 12 M appointment.

The subjects in the case group managed to improve their oral hygiene habits, which led to a
decrease in the PI between baseline and 6 M, with a difference of 0.29 + 0.04 SD. The patients’ oral
hygiene level remained stable at 12 months. The difference in plaque indices between baseline and
the 6 M appointment was statistically significant, and no significant difference was observed between
the 6 M and 12 M PI values.

Table 2. Indices at baseline and treatment results in the case group.

0m 6 m 12m
PPD (mm) 453 +0.1 2.77 + 0.10* 2.67 +0.10
CAL (mm) 3.08£0.18 1.65+0.18% 1.63+0.18
BOP (%) 88 +0.01 20 +£2* 20+2
PI (%) 58 +0.04 29 +4* 29 +4

*Significant intragroup differences compared with the preceding timepoint, (+SD) standard deviation.

PPD in the control group decreased by 1.26 + 0.09 mm from baseline to the 6 M appointment,
with statistical relevance. At the 12 M appointment, a further PPD decrease of 0.1 + 0.08 mm was
observed, but this result was not statistically significant.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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In the control group, at the 6 M appointment, CAL was significantly decreased by 0.91 + 0.08
mm from baseline. During the period from 6 to 12 months, CAL decreased 0.04 + 0.08 mm, but this
change was not statistically significant.

A statistically significant decrease in BOP of 0.65 + 0.02 was observed from baseline to 6 M, but
the further decrease of 0.04 + 0.02 at the 12 M follow-up was nonsignificant.

The subjects in the control group improved their oral hygiene habits, which caused a decrease
in the PI of 0.33 + 0.04 SD between baseline and 6 M. A minor change of 0.02 + 0.04 SD was observed
at the 12 M appointment, but this result was not statistically significant.

Table 3. Indices at baseline and treatment results in the control group.

0m 6 m 12 m
PPD (mm) 4.48 +0.09 3.22 £ 0.09* 3.12 £0.09
CAL (mm) 3.17+0.18 2.26 +0.18* 2.22+0.18
BOP (%) 9+0.02 25+ 2% 21 +2
PI (%) 57 £0.04 24 + 04* 22 +4

*Significant intragroup differences compared with the preceding timepoint, (+SD) — standard deviation.

In the intergroup comparison, the decrease in PPD in the case group was 0.45 + 0.13 mm greater
than that in the control group at 6 M, with a statistically significant beneficial effect of ATBs on the
decrease in PPD. The difference in PPD remained stable at 12 M and was not statistically different
from that at 6 M.

The difference in CAL between the case and control groups was -0.61 = 0.13 mm (p=0.121). A
nonsignificant change of -0.59 + 0.25 mm was observed at 12 M. There was no significant between-
group difference in BOP or

the PI at any time point.

Table 4. Comparison of indices at baseline and treatment results between groups over time.

Parameter Group 0m 6 m 12 m
PPD (mm) case 4.53+0.10 2.77+0.10 2.67+0.1
PPD (mm) control 4.48 +0.09 3.22 +0.09 3.12+£0.09
Intergroup p value 0.712 0.002 0.008
CAL (mm) case 3.08+0.18 1.65+0.18 1.63£0.18
CAL (mm) control 3.17+0.18 2.26+0.18 2.22+0.18
Intergroup p value 1.000 0.122 0.121
BOP (%) case 88+2 20+2 20+2
BOP (%) control 90 +2 25+2 21+2
Intergroup p value 1.000 0.187 0.909
PI (%) case 0.58 £ 0.04 29+4 29+4
PI (%) control 0.57 +0.04 24+4 22+4
Intergroup p value 1.000 1.000 1.000

+SD - standard deviation.
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Figure 4. Box plot of the PI in the case and control groups over time.

5. Discussion

Effective management of aggressive forms of periodontitis is often challenging for dental
professionals. The results of several randomized controlled trials (RCTs) suggest that AMX/MET is
the most effective antimicrobial adjunct to DSRP for PPD reduction and CAL reversal [4,18,19]. In
our study as well as in other studies, antimicrobials in the case group were prescribed empirically
(i.e., without prior analysis of intraoral bacteria) [20].

A systematic review and meta-analysis by Karrabi et al. supported the adjunctive use of
AMX/MET since it substantially improved the clinical parameters of moderate and severe pockets in
patients with AgP, 0.85 mm (95% CI=-1.082.78; I>=91%) [4]. In this study, a comparison of the efficacy
of AMX/MET at the 3- and 6-month follow-ups revealed considerable improvements in PPD and
CAL at the 3-month follow-up. However, no significant change occurred after the 3-month follow-
up from 3 to 6 months. This shows deceleration or stagnation of the healing process in periodontal
pockets. The effect of ATB therapy with AMX/MTZ after a period of 3 months is therefore
questionable, and the overall effect of AMX/MTZ in periodontitis treatment may be considered short-
term [4].

In a double-blinded randomized clinical trial by Mestnik et al., thirty subjects were randomly
assigned to receive SRP alone or combined with MTZ (400 mg/TID) and AMX (500 mg/TID) for 14
days.

There were no statistically significant differences between groups for any parameter at baseline
(p>0.05). At 6 months and 1 year, the full-mouth mean PPD was significantly lower in the test group
than in the control group. The PPD reduction from 0-6 months was 0.94 + 0.38 mm in the control
group and 1.58 + 0.51 mm (p=0.00084) in the case group. The PPD reduction from 0-1 year was 0.92
+ 0.47 mm in the control group and 1.61 + 0.60 mm (p=0.00230) in the case group. These results
revealed no significant changes in full-mouth PPD reduction during the period from 6 to 12 months
in any group [21].

This corresponds with our finding that the average PPD reduction was 1.76 mm (p <.001) at the
6 M follow-up and another 0.1 mm (p=0.710) at the 12 M follow-up in the case group and that the
average PPD reduction at the 6 M follow-up was 1.26 mm (p<.001) and another 0.1 mm (p=0.710) at
the 12 M follow-up in the control group. At 6 months, the full-mouth mean PPD was significantly
lower in the test group than in the control group (0.45) (p-holm=0.008).

Some studies have shown that severe periodontitis at a younger age is an indicator of increased
susceptibility and rapid disease progression. Therefore, younger periodontitis patients (grade C
periodontitis) may benefit more from adjunctive ATB therapy than older patients with comparable
disease severity [22-25].

In a systematic review and meta-analysis by Mendes et al. using data from four studies [21,26-
28], no statistically significant difference was observed in the CAL between the use of AMX/MTZ
combined with SRP and SRP alone (p =0.52, mean deviation [MD]: 0.21, 95% confidence interval [CI]:
0.04-0.46). There was a statistically significant difference in the PD between the use of systemic ATBs
with SRP and the use of SRP alone (p = 0.02, MD: 0.40, 95% CI: 0.02-0.78). The reversal of CAL was
not significantly greater when systemic ATBs were used with SRP than when SRP without ATBs was
used to treat aggressive periodontitis [29].

According to a meta-analysis by Karrabi et al. including studies comparing groups with DSRP
plus AMX/MTZ with DSRP alone during a time period of 6 months, a statistically significant
difference in CAL reversal was noted only in moderate pockets when 400 to 500 mg MTZ MD = 1.82
was used (95% CI =1.11 to 2.53; P < 0.0001; 12 = 36%). The lack of a statistically significant difference
showed that 250 mg of MTZ did not improve CAL when administered to patients with moderate
pockets. There was no statistically significant difference in CAL for patients with deep pockets after
treatment with any of the evaluated MTZ doses (MD = 2.2; 95% CI = 0.37 to 4.78; P = 0.09; I? = 94%;
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MD = 0.79; 95% CI = 0.21 to 1.79; P = 0.12; I> = 70%). Higher doses of MTZ (400 to 500 mg) may be
required for better efficacy regarding CAL reversal [4].

These results correspond with those of our study, where the results of the intergroup
comparison of CAL reversal at 6 and 12 months were not statistically significant.

BOP is an essential index in the evaluation of periodontal inflammation, and the absence of BOP
is an important predictor of periodontal stability [30,31].

Several studies have shown the potential short-term effects of adjunctive AMX+MTZ treatment
[32-34]. In our study, there was no significant difference in the BOP index between the groups, which
may be caused by the inadequate presence of deep periodontal pockets in the test group.

No significant change was observed in the BOP index in the case and control groups between
the 6 M and 12 M periods, supporting the findings of the study by Karrabi et al., who reported that
AMX/MTZ has positive short-term effects as an adjunct to SRP for the treatment of stage —II-1II grade
C periodontitis [4].

Sufficient dental biofilm control is essential in the treatment of any periodontitis case. All
participants except one managed to keep plaque levels low at the 6- and 12-month follow-ups. This
subject was excluded from the data analysis. A large decrease in the PI was recorded in both groups
at the 6-month follow-up, and it was statistically significant. Patients in both groups had acceptable
plaque levels at the 12-month follow-up, with only a small statistically significant difference between
plaque levels at the 6- and 12-month follow-ups. There was also no significant difference in plaque
level between the case and control groups.

A study by Dos Santos et al. analyzing data from 1042 patients diagnosed with stage III/IV grade
B/C generalized periodontitis showed a slightly inferior clinical response to periodontal therapy in
men in a limited number of subanalyses than in women. These small differences do not appear to be
clinically relevant, but the authors suggest that future research should continue to explore this topic
[35].

Tavakoli et al. conducted a study on 79 participants diagnosed with grade C molar incisor
periodontitis (C/MIP), where PD, CAL, BOP, visible plaque and immunological parameters from
blood and gingival crevicular fluid were analyzed one year after treatment. There was no statistically
significant difference among all the clinical parameters when both sexes from the C/MIP group were
compared [36].

In our study, no relevant difference in patient compliance or treatment results for any index was
observed between males and females. One male subject was excluded from the database before data
analysis because of unsatisfactory compliance and dental hygiene.

Despite the significant additional benefits demonstrated in numerous randomized controlled trials
[37], the European Federation of Periodontology (EFP) clinical practice S3 guidelines for the treatment
of stage I-1II periodontitis do not recommend the routine use of systemic ATBs as adjuncts to SI in
patients with periodontitis. This is due to concerns about the impact of the use of systemic ATBs on
patients' health and on public health in general. After the benefits and possible adverse events are
weighed, the adjunctive use of specific systemic ATBs may be considered for particular patient
categories (e.g., stage III/IV generalized periodontitis in young adults) [2,10,38-40].

6. Study Limitations

This study clearly has its limitations. Some of these limitations highlight the need for RCTs that,
from their inception, implement the 2018 Classification of Periodontal and Peri-implant Diseases and
Conditions. These studies could include only specific diagnoses (e.g., stage III or grade C) or, ideally,
could stratify randomization by stage and grade. However, the latter would require a relatively large
overall sample size. Although this was a prospective comparative study and patients were enrolled
randomly, measures were not implemented to control for compliance with the actual intake of ATBs
in the case group. The study was not double-blinded, as patients in the control group did not receive
systemic ATB administration. Theoretically, with the use of adjunctive systemic ATBs, patients in the
control group could have achieved better clinical results; however, this did not occur according to
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the comparison of CAL, BOP, and the Pl in our study. The current understanding is that the presence
of periodontitis in stages I-IV does not influence the decision for adjunctive administration of
systemic ATBs along with SI [2,39]. However, this study reports data from a highly standardized
clinical trial; thus, the results have a broad and solid basis.

7. Conclusions

Given the background and risk of increasing microbial resistance, systemic ATBs should be
prescribed cautiously for the treatment of so-called nonlife-threatening diseases. This stance is clearly
expressed in the EFP's clinical guidelines for the treatment of stage I, I, and III periodontitis. The
increased occurrence of bacterial resistance is strongly associated with the frequency of ATB use.
Therefore, it would be appropriate to identify diagnoses and individuals who could provide a
decision criterion for indications of adjunctive systemic antimicrobial therapy. Within the limitations
of this analysis, we can conclude that patients with stage III grade C generalized periodontitis
experienced greater clinically relevant benefits from systemic adjunctive administration of
AMX/MTZ with SI than did the control group of patients, specifically in terms of the PPD index. For
other indices, such as CAL and BOP, no statistically significant differences were observed. Therefore,
even in the context of EFP and AAP recommendations, we can consider these findings as additional
aids in the decision-making process for the use of systemic AMX/MTZ. Regarding generalizability, it
would be interesting to investigate whether these newly identified findings are also suitable for
patients with periodontitis who smoke and patients with diabetes mellitus. The development of a
treatment plan on the basis of the results of clinical studies on the efficacy of periodontal therapy,
which considers the current understanding of periodontitis as a complex inflammatory disease with
multiple causative factors, is currently preferred. We can diagnose, classify, and treat patients with
periodontitis to prevent long-term tooth loss and improve their quality of life.
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Abbreviations

The following abbreviations are used in this manuscript:

PPD Periodontal probing depth
BOP Bleeding on probing

CAL Clinical attachment loss

PI  Plaque index O'Leary et al. 1972
DS Deep scaling

RP  Root planing

ATBsAntibiotics

AMXAmoxicillin

MTZ Metronidazole

AgP Aggressive periodontitis

EFP European Federation of Periodontology
SD Standard deviation
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