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Objective: This study assessed the efficacy of two adjunct therapies
(antibiotic and probiotic) for periodontal treatment based on clinical
and immunological parameters in patients with Stage II and III Grade B
periodontitis. Methodology: 45 patients were randomly allocated into three
groups: control group (CG); antibiotic group (GAtb), in which 500 mg
amoxicillin + 400 mg metronidazole were used; and probiotic group (GProb),
for which Lactobacillus reuteri was used. Patients received medications after
undergoing periodontal debridement. Clinical and immunological parameters
were assessed at baseline, 30 days, and 90 days. Results: All therapies
reduced bleeding on probing (BoP) in the evaluated periods, and the GAtb
had a greater reduction at 90 days (p=0.03). The GProb group showed better
results for plaque index (PI) and gingival recession (GR) compared to the
GAtb at 90 days (p=0.0014; p=0.006). The area of inflammation (PISA Index)
significantly decreased in all therapies in the evaluated periods. Therapies
had no significant differences regarding moderate pockets. The GAtb had a
greater reduction in probing depth (PD) for deep pockets (p=0.03) at 90 days
and in the number of deep pocket sites at 30 days (p=0.04). The occurrence
of adverse effects was commonly reported in the GAtb as a percentage
per patient. The GAtb had a significant reduction in the concentration of
interleukins IL-1B and IL-8 and an increase in IL-10 and TNF-a. The CG had
a reduction in IL-6 and IL-1 B, whereas in the GProb there was no difference.
Conclusion: After three months, none of the adjuvant therapies provided any
additional benefit for subgingival instrumentation.
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Periodontitis is a multifactorial chronic
inflammatory disease associated with biofilm
dysbiosis and characterized by the progressive
destruction of the dental support apparatus, which
is initially treated nonsurgically.!

Antibiotics can be prescribed for patients who
do not respond to conventional mechanical therapy
or patients with acute periodontal infections
associated with systemic manifestations - including
prophylaxis, in patients with systemic involvement
- and as an adjunct to surgical and nonsurgical
periodontal therapy.?3 Antibiotic therapy is expected
to reduce or eliminate pathogenic microorganisms
that were not accessed by mechanical removal.2 The
literature*> shows that, together with nonsurgical
periodontal therapy, systemic antibiotics can show
positive results and clinical improvements, which are
however accompanied by adverse effects, including
gastrointestinal discomfort, nausea, oral ulcers,
diarrhea, and burning sensation, among others.

Therefore, other adjuvant mechanisms are
essential to fight the disease as alternatives to
the use of antibiotics, avoiding the excessive use
and occurrence of bacterial strains resistant to the
antibiotics currently available. The literature has
proposed the modulation of the biofilm composition
by simultaneous probiotics administration and
periodontal debridement.6-1°

The reason for using probiotics as an adjunct
to conventional periodontal therapy is based on
the etiology of periodontal inflammation related
to bacterial plaque. This etiological view considers
three factors as determinants of the development of
the disease in an individual: a susceptible host, the
presence of pathogenic species, and the reduction
or absence of so-called “beneficial bacteria.””

Probiotic organisms can be used for a
number of mechanisms,!! including: 1) exclusion
and competition with possible pathogens for
nutrients and cell and epithelial adhesion; 2)
production of antibacterial substances against
periodontopathogens; and 3) local and systemic
immunomodulation by regulating the expression
of phagocytosis receptors in neutrophils, increasing
the activity of natural killer (NK) cells, and being
recognized by host cells such as epithelial cells and
immune cells, thus increasing the mucosal barrier

function.”12

To date, the most commonly used probiotic species
for the treatment of patients with periodontitis is
Lactobacillus reuteri. Using lozenges once or twice a
day has been considered a useful adjuvant therapy
for periodontal debridement. Lower plaque index
(PI), gingival index (GI), probing depth (PD), and
bleeding on probing (BoP) were observed after
treatment with this probiotic species.3

Few randomized controlled clinical studies have
assessed the effects of probiotics as adjuvant
therapy in periodontal debridement, which are still
inconclusive. This study aimed to assess, using
clinical parameters, the response of Grade B and
Stage II and III periodontitis to two adjuvant
therapies (antibiotic and probiotic). Considering
the benefits of probiotics for general health and
for the immunological system, we hypothesize that
adjuvant probiotics provide additional benefits for
subgingival instrumentation regarding pocket depth
reduction.

The study’s methodology followed the standards
of Consort 2010 Statement and SPIRIT 2013
Statement. A randomized controlled clinical trial was
registered in ClinicalTrials.gov (NCT69281903) and
approved by the Human Research Ethics Committee
of the Institute of Science and Technology at
Universidade Estadual Paulista (UNESP) (protocol
number 2,708,853). All patients provided their
informed consent to participate in the study.

Participants were selected from February to
October 2019 and sent to the Periodontics division
of the Institute of Science and Technology of UNESP,
Brazil. The following inclusion criteria were used: 1)
individuals between 35 and 50 years old 2) who had
at least 18 teeth,'* 3) at least six sites per patient
(three sites with moderate pockets with BoP and
three sites with deep pockets with BoP), 4) had
good systemic health, 5) agreed to participate in the
study and sighed the Informed Consent Form. The
exclusion criteria were: 1) patients with systemic
problems (cardiovascular changes, diabetes, blood
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dyscrasias, and immunodeficiencies, among others)
that contraindicated the periodontal procedure;
2) had underwent periodontal treatment in the
last 12 months; 3) had used antibiotics, anti-
inflammatories, or probiotic supplements in the last
6 months; 4) were smokers; 5) were pregnant or
lactating; and 6) chronically used medications that
could affect the periodontal response.

All patients received information regarding their
periodontal condition and oral hygiene guidelines.
Biofilm, supragingival calculus, teeth indicated
for extraction, and excessive restorations were
removed, and endodontic treatments and cavity
filling were performed.

A person external to the research generated
a simple random computer sequence to allocate
patients to each group. This sequence was kept in
brown/opaque and sealed envelopes. Each envelope
had a number regarding the patient’s group after the
debridement session. This measure aimed to hide
the randomization sequence from the professional
responsible for treatment and clinical measures.!®

All patients received ultrasonic periodontal
debridement of the full mouth in a single stage.!*
They were anesthetized with a sterile injectable
solution of 2% mepivacaine hydrochloride (20 mg/
ml) associated with epinephrine 1:100.000 (0.01
mg/ml) (DLA Pharmaceutical Ltda. - Catanduva,
SP, Brazil) and the session lasted an average of one
hour. A ultrasonic equipment (ProfiNeo, Dabi Atlante
- Brazil) with specific tips (Dabi Atlante Tip Perio Sub
- EVMWQHED3 - Brazil) was used. All sites affected
by periodontal disease were instrumented in this
debridement session, conducted by a single trained
operator (MANJ) blinded to the allocation of patients
and not involved in the outcomes assessment. After
this mechanical therapy, patients were assigned to
the control (CG), debridement + antibiotic (GAtb),
and debridement + probiotic (GProb) groups.

The probiotic used was Lactobacillus reuteri
(DSM 17938 and ATCC PTA 5289) at a dose of 2
x 108 CFU/tablet (200 million live Lactobacillus
reuteri bacteria per tablet) (BioGaia Prodentis —
Lund, Sweden). Administration started after the

periodontal debridement session. Patients were
instructed verbally and in writing to use the lozenges
twice a day, after brushing their teeth in the morning
and at night, for 21 consecutive days.%!?

The antibiotics used were 500 mg amoxicillin
(Sanofi Medley®, Brazil) in capsules and 400 mg
metronidazole (Flagyl®, Sanofi Medley®, Brazil) in
coated tablets. Patients were instructed verbally and
in writing to take the medications together every
eight hours for seven days.!®

The groups were instructed to look for any
possible symptoms or side effects, including malaise,
dizziness, drowsiness, diarrhea, itching, and skin
rash, and write them on a form provided by the
researchers.’

At the end of treatment, a 30- and 90-day follow-
up was conducted.

All clinical measurements were performed by a
single investigator (TCSR) previously calibrated and
blinded to the treatment received by the patients.
The examiner was calibrated by measuring the
probing depth and the clinical attachment level
(CAL) of ten patients twice in a 48-hour interval.
Measurements were then submitted to the intraclass
correlation test, and the examiner was judged and
calibrated if a 90% agreement of the measurements
was achieved. The procedure was repeated until the
examiner reached this index.

Assessments were performed before treatment
(baseline) and 30 and 90 days after treatment. The
following parameters were evaluated: 1) PI¢; 2)
BoP; 3) PD, with a North Carolina periodontal probe
(UNC - Hu-Friedy); and 5) gingival recession (GR).
The periodontal inflamed surface area (PISA) was
calculated according to Nesse, et al.® (2008).

Our primary outcome was the reduction in PD
(in mm) after 90 days in full-mouth parameters.
Besides the full-mouth clinical parameters, the
pocket stratification parameters were also assessed
and divided into the number of sites with moderate
(5 to 6 mm) and deep (=7 mm) pockets per patient,
PD, and CAL, allowing us to assess the A of reduction
or gain.

Secondary outcomes were attachment gain, BoP,
PI, pocket stratification assessment (moderate and
deep), number of sites with deep and moderate
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pockets, PISA, and immunological analysis.

The sample size was calculated for the primary
variable and change in the PD of the full mouth.8
Considering an a of 5% and a type B error of 10%
(90% power) to detect a difference of at least 1
mm in PD reduction of pockets greater than 5 mm
between groups, for a standard deviation of 0.61,
it was estimated that 12 patients would be needed
in each group. To compensate for possible losses,
15 patients were included in each group

Gingival crevicular fluid (GCF) was collected at
three sites on teeth with deep pockets (=7 mm) to
analyze cytokine levels. The cytokines evaluated
were interferon gamma (IFN-y), interleukin 1
beta (IL-1B), interleukin 6 (IL-6), interleukin 8
(IL-8), interleukin 4 (IL-4), interleukin 10 (IL-10),
interleukin 12p40 (IL-12p40), interleukin 13 (IL-
13), and tumor necrosis factor alpha (TNF-a). In
experimental sites, the supragingival biofilm was
removed, followed by light irrigation, drying (water
spray/ air), and relative isolation (cotton rolls or
sterile gauze). The GCF was collected with sterile
absorbent paper cones (# 30, Tanari — Manacapuru,
AM, Brazil) that were introduced into the pockets
until they met a slight resistance and then kept
for 30 seconds.?%2! The cones were transferred to
Eppendorf tubes containing 200 pL of phosphate-
buffered saline (PBS, pH 7.0) associated with 0.05%
Tween 20 and stored in a freezer at -80°C. Levels of
IFN-y, IL-10, IL-12p40, IL-1b, IL-4, IL-6, IL-8, and
TNF-a were determined using specific Multiplex Kits
(HCYTOMAG-60K-06 — Human Cytokine/Chemokine
Panel I, 6 plex) according to the manufacturer’s
instructions. Analysis was performed on MAGPIX
XPONENT 4.2 TEC/NCM equipment (90275040
MAGPIX System with XPONENT 4.2).

The data obtained after each assessment
were subjected to statistical analysis. Descriptive
statistics consisted of calculating means and
standard deviations, and inferential statistics were
performed first using the Shapiro-Wilk test to verify
data normality. Since the data were not normal,
nonparametric tests were used. The Kruskal-Wallis
test of variance, performed in the BioEstat 5.3

software (BioEstat 5.3, Belém, PA, Brazil), and
the Dunn post hoc test were used for multiple
comparisons, both with a significance level of 5% to
assess the inter-group comparison. The chi-square
test was used to assess inter-group differences
regarding qualitative variables. For the intra-group
comparison, the Friedman test was used with a
significance level of 5%. For data with normal
distribution, one-way ANOVA tests were used.

Forty-five patients were included and remained
present at all follow-ups performed in the study
(baseline, 30 days, and 90 days). Figure 1 shows
the flowchart of the distinct phases of the study.

Table 1 shows demographic data. Groups had no
statistically significant difference according to age
(p=0.392) and gender (p=0.212).

Table 2 shows that BoP decreased 30 and 90 days
after the baseline in all intra-group comparisons. BoP
reduction was more significant in the GAtb than in
the GProb only at 90 days (p=0.03) of procedure.
Out of the three groups, only control and probiotic
groups had intra-group differences in PI. In the
inter-group assessment, CG and GProb had a greater
plague index reduction (p=0.008) after 30 days.
Gprob also had the best plaque control (p=0.001)
after 90 days.

Intra-group comparisons between baseline vs 30
days and baseline vs 90 days showed a significant
reduction in total PD in the 3 groups (p<0.0001).
The groups had no significant difference between
each other during the experimental period (Table 2).

In all groups, a significant full-mouth attachment
gain was observed between the baseline vs 30 days
and baseline vs 90 days periods (p<0.05). The
groups had no significant difference between each
other regarding CAL.
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GR significantly increased in all groups. In inter-
group comparisons, the GProb gingival recession was
lower than GAtb at 30 days (p=0.03) and lower than
both therapies at 90 days (p=0.006).

Periodontal Inflamed Surface Area

The PISA Index showed no statistically significant
difference in the inter-group comparison; the intra-

Figure 1- Flow chart of study

Table 1- Demographic data of the groups

group comparison, however, showed PISA differences
between baseline vs 30 days and baseline vs 90 days
(p<0.05) (Table 3).

All treatments showed a significant reduction for
CAL, PD, and the number of sites with moderate and
deep pockets in the intra-group comparison. In the

Groups GC (n=15) GAtb (n=15) GProb(n=15) p-value

Age (Years) 51.67+5.53 42.2047.44 49.60+7.548 0.39252
Male-Female Male-Female Male-Female

Gender 4 1 8 7 4 11 0.212°

(a) One-Way ANOVA test; (b) chi-square test
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Table 2- Full-mouth clinical parameters

Variable Period GC(n=15) GAtb(n=15) GProb(n=15) p-value (inter-group)
Baseline 88.0+9.8%= 93.0+10.3% 88.9+10.8%2 0.36
BoP(%) 30 days 49.8+18.4% 35.2+11.7% 48.1£19.14° 0.08
90 days 42.4£18.3/° 28.0+6.9% 40.3£11.2% 0.03*
Baseline 64.0+11.414 70.5+19.94 57.9+9.74a 0,1183
Pl (%) 30 days 46.0+7.0%° 55.5+8.582 42.8+13.1% 0.0087*
90 days 51.5+5.55480 54.3+7.7% 42.6+11.48° 0.0014*
Baseline 3.76x0.46%2 3.6610.427 3.86 + 0.69 0.57
PD(mm) 30 days 3.15+0.28%° 2.91+0.42% 3.27+0.51%° 0.17
90 days 3.03x0.27%° 2.79+0.50% 3.13+0.45%° 0.2
Reduction(A) 0.73+0.30 0.87+0.46 0.73+0.38 0.43
Baseline 4.13+0.54% 4.31£1.04% 4.13£0.69% 0.94
CAL(mm) 30 days 3.73+0.59 3.73+0.86%° 3.58+0.44° 0.75
90 days 3.50+0.38%° 3.70+0.94% 3.48+0.46° 0.98
Gain(A) 0.63+0.24 0.61+0.40 0.65+0.37 0.91
Baseline 0.37+0.24%2 0.65+0.68% 0.28+0.20%2 0.18
GR(mm) 30 days 0.58+0.4448> 0.84+0.75% 0.34+0.165% 0.03*
90 days 0.47+0.26 0.91+0.68*° 0.35+0.158° 0.006*

Kruskal-Wallis/Dunn test, p<0.05.Uppercase letters horizontally indicate Inter-group statistically significant differences; Friedman test,
Lowercase letters vertically indicate intra-group statistically significant diferences; (*) statistically significant difference.

Table 3- PISA Index data on experimental groups in the evaluated periods

Period GC(n=15) GAtb(n=15) GProb(n=15) p-value
(inter-group)

Baseline 1194+209.242 1338+433.50% 1356.52+442.1% 0.47

30 days 559.5+209.44° 440.7+£180.62*° 685.4+414.6%° 0.18

90 days 442.7+289.77° 353.31147 .4 510.9+217.35% 0.15

Kruskal-Wallis/Dunn test, p<0.05.Uppercase letters horizontally indicate Inter-group statistically significant differences; Friedman test,
Lowercase letters vertically indicate intra-group statistically significant diferences; (*) statistically significant difference.

inter-group comparison, the mean probing depth
and the number of sites of moderate pockets (5 and
6 mm) had no significant differences (Table 4). The
A of reduction in the number of sites also had no
significant inter-group difference. Deep pockets (=
7 mm) had a significant difference in PD reduction,
particularly in the GAtb at 90 days of procedure
(p=0.02). Groups showed a significant difference
in the A of probing depth (p=0.03), which greatly
reduced in the GAtb. No significant difference was
observed for CAL inter-group. The antibiotic group
had less sites with deep pockets (p=0.04) after
30 days, representing a statistically significant
difference. The inter-group comparison showed no
statistically significant difference in A of PD reduction.

No patient from the GProb reported any of the
adverse effects described, whereas patients from

the GAtb reported headache, metallic taste, nausea
or vomiting, and abdominal pain. The percentage
of individuals who suffered adverse symptoms was
calculated from the symptoms most commonly
observed in the use of the antibiotic combination
(Table 5).

The inter-group comparison of cytokines IFN-y,
IL-10, IL-12p40, IL-13, IL-1B, IL-4, IL-6, IL-8, and
TNF-a showed no differences. In the intra-group
comparison, IL-1B significantly decreased in the
CG after 90 days (p=0.0052) and in the GAtb at
30 and 90 days of procedure (p=0.0052). TNF-a
concentration increased in the GAtb within 30 days.
IL-6 significantly reduced in the CG at 90 days
(p=0.0193). Within 90 days, GAtb decreased in
IL-8 (p=0.014) and increased in the concentration
of IL-10 (Figure 2).
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Table 4- Pockets stratification into moderate and deep

Variables Period GC(n=15) GAtb(n=15) GProb(n=15) p-value (inter-group)
Baseline 22.07+7.35% 20.07+11.74%2 27.73+17.53% 0.27
# of sites with moderate 30 days 9.47+5.88% 8.6016.23% 15.87+14.99% 0.17
pockets (5 to 6 mm) per
patient 90 days 7.205.87%° 6.53+5.674° 13.73114.31% 0.23
Reduction (A) 16.13+8.48 13.53+9.59 14.00+8.09 0.45
Baseline 5.42+0.13%2 5.51+0.1442 5.43+0.19%2 0.21
30 days 4.12+0.35% 3.93+0.674° 4.1240.45% 0.35
PD of moderate pockets
90 days 3.89+0.36%° 3.660.644° 3.92+0.49%° 0.36
Reduction (A) 1.54+0.41 1.85+0.65 1.52+0.43 0.21
Baseline 5.43+0.10% 5.4410.11%= 5.41£0.1742 0.9
30 days 4.56+0.46%° 4.42+0.66*° 4.27+0.40% 0.35
CAL of moderate pockets
90 days 4.25+0.34* 4.35+0.61% 4.12+0.43% 0.39
CAL gain (A) 1.18+0.35 1.29+0.37 1.09+0.58 0.32
Baseline 6.60+ 4.32% 6.9316.79% 9.90+11.35% 0.94
# of sites with deep pockets 30 days 1.80+1.90%° 0.93+1.28%° 3.07+3.95%80 0.04*
(27mm) per patient 90 days 1.93+2.12% 0.93+1.58% 1.27+1.53% 0.41
Reduction (A) 4.67+3.60 6.0016.12 8.47+10.00 0.74
Baseline 7.90+0.76%2 8.03+0.62%2 7.75+0.55% 0.36
30 days 5.28+1.02%° 4.85+1.47% 5.72+0.56%° 0.0522
PD of deep pockets
90 days 4.87+1.23% 4.3110.848° 5.2110.67¢ 0.03*
Reduction(A) 3.03+1.25 3.72+1.21 2.54+0.87 0.03*
Baseline 8.09+0.67% 8.24+0.89%2 7.75+0.69% 0.57
30 days 5.96+1.10% 5.67+1.28%° 5.89+1.10%° 0.79
CAL of deep pockets
90 days 5.26+1.17%° 5.40+1.26%° 5.50+1.12%° 0.81
CAL gain (A) 2.83+0.96 1.92+1.41 2.25+1.27 0.35

Kruskal-Wallis/Dunn test, p<0.05.Uppercase letters horizontally indicate Inter-group statistically significant differences; Friedman test,
Lowercase letters vertically indicate intra-group statistically significant diferences; (*) statistically significant difference; (#) number of site.

Table 5- Occurrence of adverse effects during the experimental
period in different groups

Adverse effect % of subjects

GC GAtb GProb
(n=15) (n=15) (n=15)
Headache 0 60% 0
Stomachache 0 7% 0
Nausea or Vomiting 0 27% 0
Metallic taste in the 0 33% 0
mouth
Diarrhea or abdominal 0 27% 0
pain
Sleepiness 0 20%
Itchy skin 0 0%
Skin wounds 0 0%

Today'’s society makes heavy use of medications.
The literature has sought to decrease the use
of antibiotics because of increasing reports of

bacterial resistance associated with unpleasant
adverse effects. Patients who would most benefit
from probiotic therapy are those with a high plaque
index and gingival inflammation. Alternative
adjuvant therapies are a great option since they
can improve results of periodontal therapies using
different mechanisms of action and without causing
adverse effects. This study was supported by
previous studies”122223 on the effects of probiotics
as an adjunctive method to nonsurgical periodontal
therapy on clinical and immunological parameters.

According to the recently published guideline for
treatment of stage I-1II periodontitis?4, interventions
such as systemic antibiotics can be included
during the second step (cause-related therapy) of
periodontal treatment as adjunct to subgingival
instrumentations. Patients who would most benefit
from the adjunct use of specific systemic antibiotics
are young adults with generalized periodontitis
Stage III. On the other hand, the adjunct use of
probiotics was not recommended because of no

J Appl Oral Sci. 711 2022;30:€20210583



Figure 2- Cytokines Boxplot Chart

Concentration levels of cytokines in gingival crevicular fluid. Intra-group statistically significant differences (*) Friedman test; P<0.05.

Baseline (t0); 30 days (t1); 90 days (t2)

statistically significant effect and limited clinical
relevance (difference <0.5 mm) in PD reduction. In
this study, adjuvant therapies showed no additional
benefit for subgingival instrumentation after three
months. However, the probiotics group reported no
adverse effects, corroborating to the conclusions of
Sanz, et al.?* (2020) that probiotics seem to be safe.
In the full-mouth assessment, the primary
variable PD reduction decreased for the 45 patients
included in the study, with a statistically significant
intra-group difference between baseline vs 30 days
and 90 days (p<0.0001) and no statistical inter-
group difference, although the GAtb showed a A
of higher reduction than other groups. The GProb
had no statistical difference in reduction values,
corroborating with studies that used probiotics?
but contradicting those that also used strains of
L. reuteri.®'? The GAtb showed a reduction in PD
and significant variation in deep pockets (p=0.03),
corroborating with studies*?32> which found better
results in deep pockets using antibiotic therapy.
The secondary variables of the study were
divided into: full-mouth clinical parameters, PISA
Index, pocket stratification (moderate and deep),

adverse effects, and immunological parameters.
These parameters allow monitoring the evolution
or regression of the disease and the subgroups
of moderate and deep pockets. We used different
types of analysis, including PISA and immunological
analysis, to establish a relationship between the
inflamed sites and the cytokines involved in the
treatment and to analyze adverse effects that can
help verify the risk vs benefit of the therapies used.
Our study was the first to compare probiotic and
antibiotic therapies that used the PISA Index as an
evaluation parameter. This method was proposed
as a way of three-dimensionally quantifying the
inflamed surface area of sites with periodontal
disease, allowing us to assess the data on the
disease and the resolution from after treatment.
However, we noticed no differences in the analyzed
therapies except for a reduction in the inflamed area
for all groups during follow-up.

The use of antibiotics is known to provide better
clinical parameters when the biofilm is properly
removed.??2¢ In this study, the antibiotic group had
lower BoP values at 90 days than other groups, with
a statistically significant difference (p=0.03) and
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a A of higher reduction. Despite having higher PI
values than GProb and CG in the same period, the
GAtb also showed a lower degree of inflammation,
according to PISA values at 90 days; decreased
concentrations of IL-8 and IL-1B in GCF, a pro-
inflammatory cytokine released by macrophages
after an infection or tissue injury;?” and increased
concentration of the anti-inflammatory cytokine IL-
10. The GProb had greater plaque index control at
30 and 90 days than the GAtb, corroborating with
previous studies®!? regarding a possible action to
control the formation of plaque.

Sanz, et al.?* (2021) reports that subgingival
instrumentation is still considered as the gold
standard for the treatment of periodontitis regardless
of its degree of extension and severity. It may or may
not be associated with adjunct therapies during the
cause-related therapy phase (second step). Clinical
attachment levels showed no statistically significant
inter-group difference for the association of
antibiotics used in the study. Results of the probiotic
group corroborate with those of previous studies,>?8
showing that therapies had attachment gain but no
statistical differences between each other.

CG and the GAtb had decreased concentrations
of pro-inflammatory cytokines such as IL-1,
mainly responsible for bone resorption and disease
severity, 30 and 90 days after the baseline. This
shows that debridement alone can effectively
decrease IL-1B levels.?®30 After the therapies, the
GAtb increased in anti-inflammatory cytokine IL-
10, which inhibits macrophage antigens and the
activation of Osteoprotegerin (OPG).This is expected
after a periodontal treatment.?® IL-8, the cytokine
which increases the differentiation of osteoclasts
and attraction of polymorphonuclear neutrophils to
the inflammation sites, decreased in the GAtb after
90 days.

Overall, the concentrations of pro-inflammatory
cytokines INF-y, IL-13, IL-12p40, and IL-8 decreased
whereas those of IL-10 increased. The literature
reports on these changing cytokine concentration
values that show no or few changes and suggests to
cautiously consider the association between disease
severity and cytokine levels.?®

The GAtb showed a higher frequency of adverse
effects during the medication administration period
than the GProb, whose patients reported no adverse
effects. The most reported adverse effects by GAtb

patients were headaches (60%), metallic taste in the
mouth (33%), and nausea or vomiting and diarrhea
or abdominal pain (27%). The occurrence of these
effects corroborates with the data in the literature.223

Although its effects are less evident than those
of other therapies, treatment with probiotics has
shown better results than debridement alone and
causes no adverse effects. Therapy with antibiotics
is still the most effective, despite causing adverse
effects in many patients. We suggest that future
studies conduct microbiological evaluations since
they allowed us to understand reasons of less biofilm
in our results.

This study’s limitation is the reduced follow-up
time since activities were suspended because of the
COVID-19 pandemic. We suggest non-inferiority
trials to observe if probiotics are inferior or not to
antibiotics regarding benefits to the periodontal
treatment and having less adverse or side effects.

We conclude that none of the adjuvant therapies
promoted additional benefits regarding probing
depth reduction for the subgingival instrumentation
after three months.

All authors declare no conflict of interest.

This study was supported by the Coordenacao
de Aperfeicoamento de Pessoal de Nivel Superior
- Brazil (CAPES) - Finance Code 001 to student
Tatiane C S Ramos and by a grant to experiment
from the National Council for Scientific and
Technological Development, National Institute of
Science and Technology of Complex Fluids (INCT-
FCx) - (CNPq - 465259/2014-6), and Sao Paulo
Research Foundation (FAPESP - 2014/50983-3 and
2018/07340-5).

Ramos, Tatiane Souza: Data curation (Equal);
Formal analysis (Equal); Methodology (Equal). Vilas
Boas, Mariéllen Longo: Data curation (Equal);
Formal analysis (Equal); Writing - original draft
(Equal). Nunes, Camilla Magnoni Moretto: Data

J Appl Oral Sci. 9/11 2022;30:€20210583



curation (Equal); Formal analysis (Equal); Software
(Equal). Ferreira, Camila Lopes: Investigation
(Equal); Methodology (Equal); Writing - original
draft (Equal); Writing - review & editing (Equal).
Pannuti, Claudio Mendes: Writing - original
draft (Equal); Writing - review & editing (Equal).
Santamaria, Mauro: Conceptualization (Equal);
Methodology (Equal). Jardini, Maria Aparecida
Neves: Conceptualization (Equal); Data curation
(Equal); Funding acquisition (Equal); Project
administration (Equal); Resources (Equal); Writing
- original draft (Equal); Writing — review & editing
(Equal).

1- Papapanou PN, Sanz M, Buduneli N, Dietrich T, Feres M, Fine
DH, et al. Periodontitis: consensus report of workgroup 2 of the
2017 World Workshop on the Classification of Periodontal and Peri-
Implant Diseases and Conditions. J Periodontol. 2018;89(Suppl
1):5173-S182. doi: 10.1002/JPER.17-0721

2- Jepsen K, Jepsen S. Antibiotics/antimicrobials: systemic and
local administration in the therapy of mild to moderately advanced
periodontitis. Periodontol 2000. 2016;71(1):82-112. doi: 10.1111/
prd.12121

3- Position paper: systemic antibiotics in periodontics. J Periodontol.
2004;75(11):1553-65. doi: 10.1902/jop.2004.75.11.155

4- Keestra JA, Grosjean I, Coucke W, Quirynen M, Teughels W.
Non-surgical periodontal therapy with systemic antibiotics in
patients with untreated chronic periodontitis: a systematic review
and meta-analysis. J Periodontal Res. 2015;50(3):294-314. doi:
10.1111/jre.12221

5- Haffajee AD, Socransky SS, Gunsolley JC. Systemic anti-
infective periodontal therapy. A systematic review. Ann Periodontol.
2003;8(1):115-81. doi:10.1902/annals.2003.8.1.115

6- Martin-Cabezas R, Davideau JL, Tenenbaum H, Huck O. Clinical
efficacy of probiotics as an adjunctive therapy to non-surgical
periodontal treatment of chronic periodontitis: a systematic review
and meta-analysis. J Clin Periodontol. 2016;43(6):520-30. doi:
10.1111/jcpe.12545

7- Teughels W, Loozen G, Quirynen M. Do probiotics offer
opportunities to manipulate the periodontal oral microbiota? ]
Clin Periodontol. 2011;38 Suppl 11:159-77. doi:10.1111/j.1600-
051X.2010.01665

8- Vivekananda MR, Vandana KL, Bhat KG. Effect of the probiotic
Lactobacilli reuteri (Prodentis) in the management of periodontal
disease: a preliminary randomized clinical trial. J Oral Microbiol.
2010;2. doi: 10.3402/jom.v2i0.5344

9- Retamal-Valdes B, Teughels W, Oliveira LM, Silva RN, Fritoli A,
Gomes P, et al. Clinical, microbiological, and immunological effects
of systemic probiotics in periodontal treatment: study protocol for
a randomized controlles trial. Trials. 2021;22(1):283. doi: 10.1186/
s13063-021-05246-0

10- Morales A, Contador R, Bravo J, Carvajal P, Silva N, Strauss FJ, et
al. Clinical effects of probiotic or azithromycin as an adjunct to scaling
and root planning in the treatment of stage III periodontitis: a pilot
randomized controlled clinical trial. BMC Oral Health. 2021;21(1):12.
doi: 10.1186/s12903-020-01276-3

11- Oelschlaeger TA. Mechanisms of probiotic actions - a
review. Int J Med Microbiol. 2010;300(1):57-62. doi: 10.1016/j.
ijmm.2009.08.005

12- ince G, Gursoy H, ipci SD, Cakar G, Emekli-Alturfan E, Yilmaz
S. Clinical and Biochemical evaluation of lozenges containing
lactobacillus reuteri as an adjunct to non-surgical periodontal therapy
in chronic periodontitis. J Periodontol. 2015;86(6):746-54. doi:
10.1902/jop.2015.140612

13- Meurman JH, Stamatova IV. Probiotics: evidence of oral health
implications. Folia Med (Plovdiv). 2018;60(1):21-9. doi: 10.1515/
folmed-2017-0080

14- Wennstrom JL, Tomasi C, Bertelle A, Dellasega E. Full-mouth
ultrasonic debridement versus quadrant scaling and root planning
as an initial approach in the treatment of chronic periodontitis. ]
Clin Periodontol. 2005;32(8):851-9.

15- Moher D, Hopewell S, Schulz KF, Montori V, Ggtzsche PC,
Devereaux PJ, et al. CONSORT 2010 explanation and elaboration:
updated guidelines for reporting parallel group randomised trials.
BMJ. 2010;340:c869. doi: 10.1136/bmj.c869

16- Feres M, Figueiredo LC, Soares GM, Faveri M. Systemic antibiotics
in the treatment of periodontitis. Periodontol 2000. 2015;67(1):131-
86. doi:10.1111/prd.12075

17- Martys CR. Monitoring adverse reactions to antibiotics in general
practice. J Epidemiol Community Health. 1982;36(3):224-7. doi:
10.1136/jech.36.3.224

18- O’Leary TJ, Drake RB, Naylor JE. The plaque control record. J
Periodontol. 1972;43(1):38. doi: 10.1902/jop.1972.43.1.38

19- Nesse W, Abbas F, van der Ploeg I, Spijkervet FK, Dijkstra
PU, Vissink A. Periodontal inflamed surface area: quantifying
inflammatory burden. J Clin Periodontol. 2008;35(8):668-73. doi:
10.1111/j.1600-051X.2008.01249. x

20- Lopes BM, Theodoro LH, Melo RF, Thompson GM, Marcantonio
RA. Clinical and microbiologic follow-up evaluations after non-
surgical periodontal treatment with erbium:YAG laser and scaling
and root planing. J Periodontol. 2010;81(5):682-91. doi: 10.1902/
jop.2010.090300

21- Theodoro LH, Silva SP, Pires JR, Soares GH, Pontes AE, Zuza EP,
et al. Clinical and microbiological effects of photodynamic therapy
associated with nonsurgical periodontal treatment. A 6-month
follow-up. Lasers Med Sci. 2012;27(4):687-93. doi: 10.1007/
$10103-011-0942-x

22- Morales A, Gandolfo A, Bravo ], Carvajal P, Silva N, Godoy C, et
al. Microbiological and clinical effects of probiotics and antibiotics
on nonsurgical treatment of chronic periodontitis: a randomized
placebo- controlled trial with 9-month follow-up. J Appl Oral Sci.
2018;26:e20170075. doi: 10.1590/1678-7757-2017-0075

23- Feres M, Soares GM, Mendes JA, Silva MP, Faveri M, Teles R,
et al. Metronidazole alone or with amoxicillin as adjuncts to non-
surgical treatment of chronic periodontitis: a 1-year double-blinded,
placebo-controlled, randomized clinical trial. J Clin Periodontol.
2012;39(12):1149-58. doi: 10.1111/jcpe.12004

24- Sanz M, Herrera D, Kebschull M, Chapple I, Jepsen S, Beglundh
T, et al; EFP Workshop participants and methodological consultants.
Treatment of stage I-III periodontitis-The EFP S3 level clinical
practice guideline. J Clin Periodontol. 2020;47(Suppl 22):4-60. doi:
10.1111/jcpe.13290.

25- Borges I, Faveri M, Figueiredo LC, Duarte PM, Retamal-Valdes B,
Montenegro SC, et al. Different antibiotic protocols in the treatment
of severe chronic periodontitis: a 1-year randomized trial. J Clin
Periodontol. 2017;44(8):822-32. doi: 10.1111/jcpe.12721

26- Herrera D, Sanz M, Jepsen S, Needleman I, Roldan S. A
systematic review on the effect of systemic antimicrobials as an
adjunct to scaling and root planing in periodontitis patients. J Clin
Periodontol. 2002;29(Suppl 3):136-59; discussion 160-2. doi:
10.1034/j.1600-051%.29.53.8.x

J Appl Oral Sci. 10/11 2022;30:€20210583



27- Kuru BE, Laleman I, Yalnizoglu T, Kuru L, Teughels W. The
Influence of a Bifidobacterium animalis probiotic on gingival health: a
randomized controlled clinical trial. J Periodontol. 2017;88(11):1115-
23. doi: 10.1902/jop.2017.170213

28- Deas DE, Mealey BL. Response of chronic and aggressive
periodontitis to treatment. Periodontol 2000. 2010;53:154-66. doi:
10.1111/j.1600 0757.2009.00334.x

29- Stadler AF, Angst PD, Arce RM, Gomes SC, Oppermann RV, Susin
C. Gingival crevicular fluid levels of cytokines/chemokines in chronic
periodontitis: a meta-analysis. ] Clin Periodontol. 2016;43(9):727-
45. doi: 10.1111/jcpe.12557

30- Castro dos Santos NC, Andere NM, Araujo CF, Marco AC,
Kantarci A, Van Dyke TE, et al. Omega-3 PUFA and aspirin as
adjuncts to periodontal debridement in patients with periodontitis
and type 2 diabetes mellitus: randomized clinical trial. J Periodontol.
2020;91(10):1318-27. doi: 10.1002/JPER.19-0613

J Appl Oral Sci. 11/11 2022;30:€20210583



	_Hlk70539809
	_Hlk70540051
	_Hlk70540106
	_Hlk70706419
	_Hlk70540593
	_Hlk70540700
	_Hlk70540751
	_Hlk70540867
	_Hlk70540931

