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ABSTRACT

Background: Probiotics are beneficial bacteria that can promote health benefits. The aim of the
present systematic review and meta-analysis was to assess the effectiveness of probiotics as an
adjunct to periodontal therapy in patients with periodontitis and type 2 diabetes mellitus.
Material and Methods: The study followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement and was registered in the International
Prospective Register of Systematic Reviews (PROSPERO). A systematic search was conducted
across PubMed, Web of Science, LILACS, Cochrane, Embase and Scopus databases and
OpenGrey and Clinical Trials, without language or date restrictions. Studies that investigated
probiotic treatment as an adjunct to periodontal therapy in patients with periodontitis and
type 2 diabetes were included. Study selection, data extraction, and risk of bias assessment
were performed in duplicate. A meta-analysis was conducted, reporting the mean difference
(MD) and a 95% confidence interval (Cl).

Results: A total of 149 references were screened, with three studies meeting inclusion criteria.
Meta-analysis from two studies revealed no significant difference between individuals
undergoing probiotic treatment as an adjunct to periodontal therapy and those undergoing
periodontal therapy alone for probing depth (MD=0.10, Cl=-0.12-0.32, 12=0%) and clinical
attachment level (MD=-0.12, CI=-0.43 - 0.18, 12=0%) at 3 months. Two studies were classified as
low risk of bias and one was classified as moderate risk of bias.

Conclusions: The addition of probiotics to periodontal therapy in individuals with periodontitis
and type 2 diabetes mellitus did not show additional benefits compared to periodontal
treatment alone.
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RESUMEN

Introduccion: Los probidticos son bacterias beneficiosas que pueden promover beneficios para la
salud. El objetivo de la presente revision sistematica y metaanalisis fue evaluar la eficacia de los
probiodticos como complemento a la terapia periodontal en pacientes con periodontitis y diabetes
mellitus tipo 2.

Material v métodos: El estudio siguio la declaracion del Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) y se registro en el International Prospective Register of Systematic
Reviews (PROSPERO). Se realizd una blsqueda sistematica en las bases de datos PubMed, Web of
Science, LILACS, Cochrane, Embase y Scopus, asi como en OpenGrey y Clinical Trials, sin restricciones
de idioma ni fecha. Se incluyeron estudios que investigaron el tratamiento con probioticos como
complemento a la terapia periodontal en pacientes con periodontitis y diabetes tipo 2. La seleccion
de estudios, la extraccion de datos y la evaluacion del riesgo de sesgo se realizaron por duplicado.
Se realizd un metaanalisis, que report6 la diferencia de medias (DM) y su intervalo de confianza (IC)
del 95%.

Resultados: Se analizaron 149 referencias, y tres estudios cumplieron los criterios de inclusion. El
metanalisis de dos estudios no revelo diferencias significativas entre los individuos sometidos a
tratamiento probidtico como complemento de la terapia periodontal y los sometidos Unicamente a
terapia periodontal en cuanto a la profundidad de sondaje (DM = 0,10; IC = -0,12 - 0,32; 12 = 0%) y el nivel
de insercion clinica (DM =-0,12; IC = -0,43 - 0,18; 12 = 0%) a los 3 meses. Dos estudios se clasificaron con
bajo riesgo de sesgo y uno con riesgo moderado de sesgo.

Conclusiones: La adicion de probioticos a la terapia periodontal en individuos con periodontitis
y diabetes mellitus tipo 2 no mostro beneficios adicionales en comparacion con el tratamiento
periodontal solo.

Palabras clave: Probidticos; Salud bucal; Diabetes mellitus tipo 2; Periodontitis; Control glucémico;
Enfermedad cronica

such as smoking and diabetes mellitus (DM)
increase the prevalence, extent, and severity
of periodontitis.+”?

INTRODUCTION

Periodontitis is an inflammatory disease of
the periodontal tissues, caused by bacteria,

clinically characterized by loss of attach-
ment, increased probing depth (PD), and
bleeding. The interaction between dysbiosis
(microbial imbalance) and the host's immune
and inflammatory response is crucial in the
etiopathogenesis of this multifactorial pe-
riodontal disease. Periodontitis is highly
prevalent worldwide and contributes signi-
ficantly to tooth loss, impacting both quality
of life and systemic health.2® Risk factors
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Periodontal therapy aims primarily to elimi-
nate pathogenic biofilm from both supra and
subgingival environments, promoting a heal-
thy symbiotic relationship. The effectiveness
of periodontal treatment in reducing inflam-
mation and restoring oral health has been
well-documented. The long-term stability of
treatment outcomes relies on adequate and
regular biofilm control and the evaluation of
maintenance therapy.®®
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Type 2 DM is a prevalent chronic condition
characterized by hyperglycemia, associated
with insulin resistance and/or relative insulin
deficiency.®® Immunological and inflamma-
tory changes resulting from elevated blood
glucose levels contribute to diabetes-related
complications, including ophthalmological and
cardiovascular issues, renal dysfunction, and
periodontitis. Moreover, individuals with dia-
betes may experience increased susceptibility
to infections and delayed wound healing 18
In this context, managing periodontal treat-
ment in individuals with DM presents comple-
xities and challenges.®20

Probiotics are microorganisms that can be
formulated into various products such as
foods, medications, and supplements. They
aim to prevent and treat certain disorders,
particularly those affecting the digestive
system.2! Probiotics compete with pathogens
for essential nutrients, restrict the adhesion
capabilities of pathogens by altering the
environmental pH, and produce antimicrobial
substances such as lactic acid and hydrogen
peroxide, which can kill or inhibit the growth
of pathogens. Additionally, probiotics can
modulate the host's innate and adaptive im-
mune response, reducing the production of
pro-inflammatory cytokines and increasing the
production of anti-inflammatory cytokines, as
well as improving the integrity of the epithelial
barrier.

This action demonstrates the plausibility of
using probiotics as adjuncts in the treatment
of periodontitis, an inflammatory disease of
periodontal tissues with a bacterial etiology.
Their action on periodontal pathogens and
regulation of the inflammatory response could
contribute to controlling periodontal dysbio-
sis and the production of inflammatory cyto-
kines, impacting the improvement of clinical
parameters such as bleeding, probing depth,
and clinical attachment level. This action is
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particularly relevantin diabetic individuals, who
present periodontitis with greater severity and
extent and poorer responses to periodontal
therapy.2#2

Considering the high prevalence of periodon-
titis in individuals with type 2 DM and the
necessity to enhance periodontal treatment for
these individuals, it is crucial to explore adjunct
therapies that can contribute to restoring oral
health. Probiotics show promise as adjuncts
in periodontal therapy due to their potential
to influence bacterial colonization and modu-
late the host response. However, consensus
regarding the effectiveness of probiotics in
periodontal treatment for individuals with type
2 DM remains elusive.

The present systematic review and meta-
analysis aims to assess the current scientific
evidence regarding the benefits of using
probiotics as adjunctive therapy to non-sur-
gical periodontal treatment in individuals
with type 2 DM and periodontitis, compared to
periodontal treatment alone.

MATERIALS AND METHODS

Registration of a protocol

In this systematic review and meta-analysis,
the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) state-
ment was used as a reference.?> A protocol
has been registered in the International
Prospective Registry of Systematic Reviews
(PROSPERO). The assignment number was N°.
CRD42024554325.

Eligibility Criteria

The following clinical question was applied:
Treatment with probiotics as an adjunct to
periodontal therapy in patients with perio-
dontitis and type 2 diabetes presents better
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clinical results than periodontal treatment
alone:

Patients: Individuals with periodontitis and
type 2 DM.

Intervention: Probiotic therapy associated
with periodontal treatment.

Comparison: Periodontal treatment alone.
Outcomes: Clinical aspects: bleeding, probing
depth, and/or clinical attachment level.

Clinical trials evaluating the clinical aspects
of patients with periodontitis and type 2 DM
who used probiotic therapy associated with
periodontal treatment and with a control
group of patients with periodontitis and
type 2 DM who underwent only periodontal
therapy will be eligible for inclusion. Litera-
ture review studies, systematic reviews, con-
ference abstracts, publisher comments, and
studies without data on clinical aspects were
ineligible for inclusion.

Information sources

In May 2024, two researchers (RPEL and LRCC)
carried out electronic searches in the
PubMed, Web of Science, Lilacs, Cochrane,
Embase, and Scopus databases (Appendix ).
There were no language restrictions or
publication date restrictions. Manual sear-
ches in the references of articles included
in the present systematic review and meta-
analysis and in literature reviews retrieved
during electronic searches were carried out.
A gray literature search was performed on
OpenGrey and Clinical Trials.

Study selection

The articles found through electronic sear-
ches in the databases were evaluated ac-
cording to the inclusion and exclusion cri-
teria. The selection of studies occurred in
two phases and was conducted by two in-
dependent reviewers (RPEL and LRCC).
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During the first phase, the title and abstract
were read, and the articles were pre-se-
lected according to the eligibility criteria.
For references to these titles/abstracts that
did not provide sufficient information for
an inclusion or exclusion decision, the full
text was obtained and read by the same
two reviewers who applied equal eligibility
classifications.

References that met the eligibility criteria
were also included. Any divergence between
the reviewers during the selection of studies
was discussed until a consensus was reached.

Data extraction process and extracted
items

The data extracted from each included
study were: name(s) of the author(s), year
of publication, country, sample size, age,
follow-up time, intervention protocol, ble-
eding on probing, pocket depth, clinical
attachment level, HbAlc (glycated hemo-
globin), immuno-inflammatory results, and
microbiological results. Data extraction was
performed by two reviewers (RPEL and LRCC)
and discrepancies were resolved through
discussion and consensus.

Clinical and methodological heterogeneity
among the studies included in the review
was assessed considering the probiotic
treatment protocols and the way periodontal
clinical parameters were evaluated.

Assessment of the methodological quality
(risk of bias) of studies

The risk of bias was assessed using the
Cochrane Risk of Bias Tool for Randomized
Trials (RoB 2) and for Non-Randomized Trials
(ROBINS-I). The risk of bias assessment was
carried out by two independent reviewers
(RPEL and LRCC), considering the appropriate
tool.
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Synthesis of results - Meta-analysis

Meta-analyses of continuous outcomes for
PD and CAL comparing the test group (probio-
tics and periodontal therapy) and the control
group (periodontal therapy) were performed.
In the meta-analyses, data on mean difference
and number of participants in each group were
used. For meta-analyses with the expectation
that the included studies may have different

effects, the random effects model was used.
Results were provided as mean difference and
95% confidence interval (Cl).

The statistical heterogeneity among the
studies included in the meta-analysis was
assessed using the |12 test. The 12 value ranges
from 0 to 100%, with the latter corresponding
to maximum heterogeneity.

Figure 1. Flowchart of the systematic review and meta-analysis depicting the search and the selection of the

included articles.

Identification of studies via databases and registers

Records identified from
electronic bases:
Pubmed (n=45),

Web of science (n=56),
Cochrane (n=30), Lilacs (n=4),
Embase (n=43), Scopus (n=90),
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Records removed before
screening:
Duplicate records removed
(n=122)

Records marked as ineligible
by automation tools (n=0)
Records removed for other
reasons (n=0)
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Records screened
(n=149)

Records excluded
(n=133)

|

Reports sought for retrieval
(n=16)

Reports not retrieved
(n=0)

Screening

Reports excluded:
Protocol not match with inclusion

Reports assessed for eligibility
(n=16)

criteria (n=1)
Does not specify the type of

diabetes (n=1)
Trial registry record (n =11)

Studies included in review
(qualitative analysis)
(n=3)
Studies included in meta - analysis
(quantitative analysis)
(n=2)
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Figure 2. Meta-analysis comparing the test group.

Test Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Elsadek et al. (2020) -0.48 0.38 19 -062 069 19 38.6% 0.14[-0.21,0.49]
Jjardini et al. (2024) -0.48 0.51 19 -056 037 20 61.4% 0.08 [-0.20, 0.36]
Total (95% CI) 38 39 100.0% 0.10[-0.12, 0.32]

Heterageneity: Tau? = 0.00; Chi*= 0.07, df=1 (P = 0.79); F= 0%
Testfor overall effect: Z= 0.92 (P = 0.36)

S N
Test Control
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Test Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Elsadek et al. (2020) -0.52 0.68 19 -042 14 19 194%  -0.10[-0.80, 0.60)
Jjardini etal. (2024) -0.55 0.48 19 -0.42 061 20 806% -013[0.47, 0.21)
Total (95% CI) 38 39 100.0% -0.12[-0.43,0.18]

Heterogeneity. Tau®= 0.00; Chi*=0.01, df=1 (P=0.94), F=0%
Testfor overall effect: Z=0.79(P=0.43)
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Test Control

'
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A. Meta-analysis comparing the test group (probiotic and non-surgical periodontal therapy) and the control
group (non-surgical periodontal therapy) for probing deep before and 3 months after treatment.

B. Meta-analysis comparing the test group (probiotic and non-surgical periodontal therapy) and the control
group (non-surgical periodontal therapy) for clinical attachment level before and 3 months after treatment.

RESULTS

Study selection

Through the electronic search, 271 studies
were found. Of these, 16 studies were selected
for full reading. After this reading, 3 studies
were included in this systematic review and
meta-analysis. The references and the reason
for exclusion of the 13 excluded studies are
available in Appendix 2.

No additional references were found when
searching the references of the articles in-
cluded in our study, other literature reviews,
and Open Grey. Figure 1 describes a flowchart
representing the steps for selecting studies.

Characteristics of the studies

Table 1 shows the characteristics of the 3 in-
cluded studies. These studies were carried

216

out in Iran, Saudi Arabia, and Brazil, and
were published in English. The number of
participants in each study ranged from 38
to 47 individuals.

The follow-up time for individuals was no
longer than 6 months after the interven-
tion, which consisted of periodontal therapy
associated with the use of probiotics or
periodontal therapy alone. The study with
the longest follow-up period after the in-
tervention was that of Jardini et al.,? with 6
months, followed by the study by Elsadek et
al.,®® with 3 months, and the study by Bazyar
et al.,? with 2 months of follow-up.

In addition to the variation in follow-up time,
the included studies presented distinct pro-
biotic therapy protocols. All studies asses-
sed periodontal clinical parameters through
periodontal probing of all present teeth.
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Table 1. Results of included studies and their characteristics.

Author, Year
Country

Bazyar et al.
2020, Iran

Elsadek et al.

(2020)
Saudi Arabia

Jardini et al.
(2024)
Brazil

Sample (n)

Control: n=24
Test: n=23

Control: n=19
Test: n=19

Control: n=20
Test: n=19

Age
Follow-up
time
Control: 50.1
Test:n=48.6
p=028

2 months

Control: 52.9
Test: 51.9
3 months

Control: 54.3
Test: 63.8
p=0.004

6 months

Test protocol

Test: 500 mg/d synbiotic
+100 mg fructo-oligoss-
accharide per day for 8
weeks + NSPT.

Control: 500 mg/d place-
bo per day for 8 weeks
+NSPT.

Synbiotic supplement
contained: Lactobacillus
acidophilus, L. casei,

L. rhamnousus, L. bulg-
aricus, Bifidobacterium
breve, B. longum, Strep-
tococcus thermophilus.
Test: Probiotic + RSD
Control: RSD alone
Probiotic:

tablets containing two
strains L. reuteri.

Two lozenges for over 24
hours for 3 weeks.

Test: SRP + Probiotic
Control: SRP + Placebo
Probiotic or placebo was
administered twice a day
for 21 days.

Probiotic:

tablets containing
Lactobacillus reuteri
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Probing depth
attachment

Baseline:

Control: 4.50 + 0.97
Test: 4.30 +0.76
p= 0.45

2 months.

Control: 4.04 + 1.04
Test: 3.47 £ 0.79
p=0.04

Baseline:

Control: 3.36 + 0.62
Test: 3.29 + 0.47

3 months

Control: 2.74 + 0.75
Test: 2.81+0.25
Proportion of PD
24mm

Baseline

Control: 0.26 + 0.20
Test: 0.28 £ 0.21

3 months

Control: 015 £ 0.16
Test: 0.14 + 0.06

Clinical probing

Baseline:
Control:3.08 + 0.77
Test:3.26 + 0.61
p=0.39

2 months

Control: 2.95 + 0.75
Test:2.73 +0.75
p=0.32

Baseline:

Control: 4.71£1.35
Test: 4.06 + 0.83

3 months

Control: 4.29 + 1.44
Test:3.54 + 0.48

Proportion of PD >5mm

Baseline

Control: 015 + 0.15
Test:0.15 £ 0.12

3 months

Control: 0.09 + 0.12
Test:0.09 + 0.04
Baseline Control:
3.31+£0.31
Test:3.6+0.54
p=0.23

1 month Control:
3.00+0.43

Test: 3.15£0.57
p=0.29

3 months Control:
2.75+0.43

Test: 3.12£0.47

p =0.05

Baseline Control:
3.57+£0.40

Test: 4.00+0.61
p=0.02

1 month Control:
3.28+0.55

Test: 3.57+0.63
p=012

3 months Control:

3.02+0.54
Test: 3.58+0.61
p=0.002

Bleeding on
probing

Baseline:
Control: 24

Test: 23
p=0.35
2 months

Control: 22

Test: 19

p=0.04

Baseline:
Control: 0.69 + 0.25

Test: 0.83+0.13

3 months
Control: 0.45 + 0.27
Test: 0.63+0.33

Baseline Control:
88+19

Test: 9317
p=0.11

1 month Control:
41423

Test: 42+26
p=0.98

3 months Control:
29+21

Test: 35+27
p=0.40

Table 1 continues on the next page =
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Author, Year
Country

Jardini et al.
(2024)
Brazil

218

Sample (n)

Control: n=20
Test: n=19

Age
Follow-up
time
Control: 54.3
Test: 63.8
p=0.004

6 months

Test protocol

Test: SRP + Probiotic
Control: SRP + Placebo
Probiotic or placebo
administered twice a day
for 21 days.

Probiotic:

tablets containing
Lactobacillus reuteri

Probing depth
attachment

6 months Control:
2.69+0.41

Test: 2.87+0.51
p=0.27
PD5and 6 mm
Baseline Control:
5.4+0.24
Test:5.34+0.18

p =0.40

1 month Control:
4.32+0.61

Test: 4.43+0.66
p =0.57

3 months Control:

3.9:0.68
Test: 414058
p =016

6 months Control:

3.75+0.63

Test: 3.81+0.59
p = 0.74

PD > 7mm
Baseline Control:
8.53+1.33

Test: 7.95+0.44
p=0.32

1 month Control:
5.32+1.73

Test: 6.50+1.51
p=0.10

3 months Control:

4.99+1.46
Test: 6.23+1.0
p=0.02

6 months Control:

4.83+1.38
Test: 5.05+1.65
p=0.79
Number of sites
with PD 5 and
6mm

Baseline

Control: 10.00+5.33

Test: 13.55+10.3
p=0.33

1month

Control: 3.35+3.00
Test: 6.05+5.64
p=0.16

Clinical probing Bleeding on

probing

6 months Control: 6 months Control:

2.96+0.47 29+27
Test: 3.32+0.57 Test:24+26
p =0.024 p=0.31

CAL5and 6 mm
Baseline Control:
5.38+0.19
Test:5.06+1.2
p=043

1 month Control:
4.51+0.56

Test: 4.5+1.14
p=0.72

3 months Control:
4.21+0.65

Test: 4.35+1.14
p=0.66

6 months Control:
4.08+0.65

Test: 4.11+£1.08
p=0.08
CAL27mm
Baseline Control:
6.56+3.53

Test: 7.51+£1.99
p=0.73

1 month Control:
4.65+3.09

Test: 6.69+2.01
p=0.03

3 months Control:
4.49+2.77
Test:6.47+1.94
p=0.02

6 months Control:
Test:5.89+1.84
Control: 4.35+2.62Aa
p=0.04

Table 1 continues on the next page =
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Author,Year ~ Sample (n) Age Test protocol Probing depth Clinical probing Bleeding on

Country Follow-up attachment loss probing
time

Jardinietal.  Control: n=20 Control: 54.3  Test: SRP + Probiotic 3 months Control:
(2024) Test: n=19 Test: 63.8 Control: SRP + Placebo 2.5+2.54
Brazil p =0.004 Probiotic or placebo Test: 6.15£6.52
6 months administered twiceaday ~ p=0.06
for 21 days. 6 months Control:
Probiotic: 2.55+2.21
tablets containing Test: 5.30+6.41
Lactobacillus reuteri p=038
Number of sites
with PD2 7mm
Baseline Control:
4.08+2.06
Test: 8.38+6.78
p=0.03
1month Control:
1.31+1.03
Test: 4.31+4.70
p=0.18
3 months
Control: 0.92+0.86
Test: 3.85+3.89
p=0.05
PD (6 months)
Control: 0.85+0.90
Test:3.00+3.42
p=022
PISA Baseline Control:
907.11£279.28
Test: 992.71+360.28
p =0.49
1month Control:
433.031271.66
Test: 455.15+320.15
p=095
3 months Control:
245.25+243.65
Test: 391.56+341.31
p=0.04
6 months Control:
181.93+232.07
Test: 262.82+337.35
p=038

RPISA: Periodontal Inflamed Surface Area. NSPT: Non Surgical Periodontal Therapy. RSD: Root Surface Debridement.
SRP: Scaling and Root Planing.
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Study results

All included studies compared periodontal
clinical parameters between the control and
test groups. One study, Bazyar et al,? de-
monstrated a significant difference between
the two groups and improvement in probing
deep (PD)and bleeding on probing (BOP) after
2 months in individuals who underwent pro-
biotic therapy as an adjunct to periodontal
treatment compared to individuals who only
underwent periodontal therapy.

There was no difference between the groups
in relation to clinical attachment loss (CAL).
Another study, Elsadek et al.,® showed signifi-
cant improvement in clinical and microbiolo-
gical parameters within 3 months of interven-
tion in both groups. In the group that used
probiotics as an adjunct to periodontal treat-
ment, there was a significant reduction in
the frequency of Porphyromonas gingivalis
and Tannerella forsythia compared to the
control group. In the study by Jardini et al. a
significant difference between the groups was
observed for PD at 3 months and CALat3 and 6
months, with benefits for the test group.

However, no difference between groups was
observed for BOP at the times evaluated. Im-
muno-inflammatory results were observed
in two studies. The study by Bazyar et al.,?
showed that after 2 months, in the group
where periodontal therapy associated with
probiotics was performed, there was a
significant reduction in serum levels of In-
terleukin (IL) 1B, but this average change was
significantly lower in the test group compared
to the control.

In another study, Jardini et al.,? showed sig-
nificant differences in intergroup analysis
for I1L-8 at the beginning of the study, IL-1B in
months 1 and 3, and IL-10 and IL-12 in the third
month. Levels of cytokines IL-13, IL-6, and tumor
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necrosis factor alpha (TNF-a) did not change
significantly in intergroup comparisons. Inter-
feron gamma (IFN-y), IL-4, 1-8, IL-10 showed a
decrease, and levels of IL-12 and IL-18 showed an
increase in the probiotic intervention group. In
the control group, cytokines IL-10 and IL-8 were
reduced and IL-12 increased after periodontal
treatment. The results of the included articles
are described in Table 1.

Assessment of the methodological quality
(risk of bias) of studies

The results of the risk of bias assessment
for the randomized studies and the non-ran-
domized study are described in Appendix 3
and Appendix |V, respectively. The rando-
mized studies?s?” were classified as low risk
of bias, and the non-randomized study? was
classified as moderate risk of bias.

Synthesis of results - meta-analysis

In the analysis comparing the test group
(probiotic and non-surgical periodontal the-
rapy) and the control group (non-surgical perio-
dontal therapy) for PD before and 3 months
after treatment, data from two studies?62®
were combined. The results demonstrated no
significant difference between individuals un-
dergoing probiotic treatment as an adjunct to
periodontal therapy and those in the control
group for PD 3 months after treatment (MD=
0.10, Cl=-0.12 - 0.32, 12=0%) (Figure 2A). In the
analysis comparing the test group (probiotic
and non-surgical periodontal therapy) and
the control group (non-surgical periodontal
therapy) for CAL before and 3 months after
treatment, data from two studies?62® were also
combined.

The results showed no significant difference
between individuals undergoing probiotic
treatment as an adjunct to periodontal the-
rapy and those in the control group for CAL 3
months after treatment (MD=-0.12, Cl=-0.43 -
0.18, 12=0%) (Figure 2B).
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DISCUSSION

Type 2 DM is one of the risk factors con-
tributing to the progression and increased
complexity of periodontitis.*®In light of this,
improving periodontal treatment for these
individuals is important to enhance clinical
parameters and restore oral health.

In this regard, adjunctive treatments such
as probiotics have been studied for their
potential to affect bacterial colonization
and modulate the host's immune response.
This systematic review and meta-analysis
evaluated the benefits of using probiotics
as an adjunctive treatment to periodontal
therapy in type 2 DM. Results from individual
studies demonstrated benefits at specific
times for PD and BOP, while at other times,
additional benefits were not observed.
However, the meta-analysis showed no sig-
nificant difference between the test and
control groups in PD and CAL parameters
three months after intervention.

A scoping review conducted by De Brito
Avelino et al,® gathered data from six ar-
ticles and demonstrated that probiotics can
improve clinical parameters of PD and BOP
in patients with type 2 DM. However, this
review included individuals with gingivitis
and periodontitis, not just periodontitis.

Furthermore, differences in glycemic control,
as well as the severity and extent of perio-
dontal diseases, may influence the results,
in addition to differences in the diagnosis of
periodontitis and probiotic therapy.

Other studies also indicated improvements
in periodontal parameters when periodontal
therapy was combined with other adjunctive
treatments in patients with type 2 DM 29:30:31,32
Each adjunctive therapy presents a different
mechanism of action and varying degrees of

ISSN Print 0719-2460 - ISSN en linea 0719-2479

plausibility regarding its impact on periodontal
therapy, which should be considered when
comparing the various treatment alternatives.
Moreover, probiotic therapy, in particular,
lacks a defined protocol, and the heteroge-
neity among studies regarding this topic is
quite significant.

In this context, the systematic review and
meta-analysis by Da Silva-junior et al.,3°
evaluated the effects of antimicrobial pho-
todynamic therapy as an adjunct to pe-
riodontal treatment in individuals with type
2 DM and demonstrated improvements in PD
and BOP parameters. The meta-analysis by
Freire et al.,® analyzed the effects of photo-
biomodulation as an adjunct to periodontal
therapy in individuals with type 2 DM and
demonstrated improvements in reducing
PD and CAL. The clinical study by Gullapelli
et al.** showed that the adjunctive use of
tetracycline in individuals with controlled
type 2 DM vyielded better clinical results
than in those with uncontrolled type 2 DM
and demonstrated that probiotics provide
better results than periodontal treatment
alone.

It is also important to highlight that stu-
dies have demonstrated the benefit of
using probiotic therapy as an adjunct to
periodontal treatment in non-diabetic in-
dividuals. In clinical studies conducted by
Ghasemi et al.,®* and Grusovin et al.,*the use
of probiotics associated with periodontal
therapy not only promoted improvement
in BOP and CAL, but also contributed to
a significant reduction in PD compared
to periodontal therapy alone. The meta-
analysis by Hu et al,*® which included 24
clinical studies, demonstrated that within
3 months, the adjunctive use of probiotics
significantly improved PD, BOP and CAL
compared to periodontal therapy alone.
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In contrast, some studies showed diver-
gent results where the adjunctive use of
probiotics did not lead to significant positive
changes in clinical parameters. In the study
by Pudgar et al,3 the adjunctive use of
probiotics resulted in a greater number of
residual periodontal pockets greater than
4 mm and increased BOP. In the study by
Kumar et al.,* the use of probiotics did not
show significant differences in PD and BOP
compared to periodontal treatment alone.

Regarding microbiological aspects, po-
sitive results were found associated with
the use of probiotics as an adjunct to
periodontal treatment in individuals with
and without type 2 DM. De Brito Avelino
et al,*® found a significant reduction in
the frequency of pathogenic periodontal
bacteria in individuals with type 2 DM,
while Gheisary et al.,*® found a reduction
in the counts of bacteria Porphyromonas
gingivalis, Tannerella forsythia and Fuso-
bacterium nucleatum in individuals with-
out type 2 DM.

Considering the relationship between pe-
riodontitis and diabetes, studies have
also been conducted to verify whether
periodontal treatment alone impacts gly-
cemic control, contributing to a reduction
in HbAlc levels. Several studies®®* have
demonstrated that periodontal therapy
has a positive impact on improving glyce-
mic control in patients with periodontitis
and DM, within a range of 3 to 12 months.
Furthermore, it has been shown that the
use of antibiotics as an adjunct to perio-
dontal treatment in individuals with type
2 DM provides additional benefits in terms
of their glycemic control.4+-46

Therefore, it is possible to infer that pe-
riodontal treatment combined with other
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adjunctive therapies can be beneficial for
improving clinical parameters and HbAIcC
levels in patients with type 2 DM.

It is then up to the dental surgeon to assess
the necessity of combining treatments, as
studies demonstrate that periodontal treat-
ment alone effectively improves periodontal
parameters and glycemic control.4”-%1

It is important to highlight that this sy-
stematic review and meta-analysis has li-
mitations that should be considered when
interpreting the results, including the small
number of studies and the divergence
among them regarding the probiotic the-
rapy protocol. The limited number of stu-
dies is due to the scarcity of research
on the topic, particularly in this specific
sample of individuals with type 2 diabetes.
The divergence of one study, for example,
compared to the others, carries different
weight depending on the final number
of studies. The heterogeneity among the
studies, particularly regarding probiotic
treatment, may limit the comparison and
pooling of results. Additionally, the dif-
ferences in glycemic control could impact
the results.

The need for additional clinical trials is
evident. Future research should include
larger sample sizes to allow for subgroup
analysis considering the glycemic control
level of the sample, proper randomization,
appropriate blinding with placebo use,
longer follow-up periods, standardization
of periodontitis diagnosis considering the
classification of periodontal diseases, and,
most importantly, a rigorous definition
of the probiotic treatment protocol, ta-
king into account biological plausibility,
scientific evidence, and methodological
reproducibility.
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The present systematic review and meta-
analysis demonstrated that probiotic the-
rapy, as an adjunct to periodontal therapy,
does not show benefits in individuals with
type 2 DM, particularly regarding periodontal
clinical parameters.
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Appendix I.
Search strategy employed to identify articles in six databases.

Study Reason for exclusion

PubMed "probiotic" OR probiotics" OR "probioticsupplements” AND "periodontal (National

Library of Medicine) treatment" OR "periodontal therapy" OR "periodontitis" OR "periodontal pocket"
OR "periodontal disease" OR "chronicperiodontitis" OR "aggressiveperiodontitis"
AND "diabetes" OR "diabetes mellitus" OR "diabetes mellitus, type2" OR "type 2
diabetes mellitus" OR "hyperglycemia"

Web of Science "probiotic" OR "probiotics" OR "probiotic supplements" AND "periodontal treat-

(Thomson Reuters) ment" OR "periodontal therapy" OR "periodontitis" OR "periodontal pocket" OR
"periodontal disease" OR "chronicperiodontitis" OR "aggressive periodontitis"
AND "diabetes OR diabetes mellitus" OR "diabetes mellitus, type 2" OR "type 2
diabetes mellitus" OR "hyperglycemia"

Lilacs "probiotic" OR "probiotics" OR "probiotic supplements" AND "periodontal treat-
(Virtual Library ment" OR "periodontal therapy" OR "periodontitis" OR "periodontal pocket" OR
on Health) "periodontal disease" OR "chronicperiodontitis" OR "aggressive periodontitis"

AND "diabetes" OR "diabetes mellitus" OR "diabetes mellitus, type 2" OR "type 2
diabetes mellitus" OR "hyperglycemia"

Cochrane Library "probiotic" OR "probiotics" OR "probiotic supplements" AND "periodontal treat-

(Cochrane) ment" OR "periodontal therapy" OR "periodontitis" OR "periodontal pocket" OR
"periodontal disease" OR "chronicperiodontitis" OR "aggressive periodontitis"
AND "diabetes" OR "diabetes mellitus" OR "diabetes mellitus, type 2" OR "type 2
diabetes mellitus" OR "hyperglycemia"

Scopus (Elsevier) "pericyte" OR “rouget cell” OR “NG2 antigen” OR "NG2 proteoglycan" OR “platelet
derived growth factor beta receptor” OR “platelet derived growth factor beta
receptor” OR “CD 140b antigen” OR "PDGFRB OR PDGFR1" OR “PDGFR beta” OR
“PDGF beta receptor” OR "PDGFRB" OR "ACTA 2" OR "alpha-SMA" OR “alpha SMA”
OR "a-SMA" OR “a SMA” OR “alpha 2 actin” OR “a-2 actin” OR “alpha-smooth
muscle actin” OR “alpha smooth muscle actin” OR “a-smooth muscle actin” AND
“squamous cell carcinoma” OR “epidermoid carcinoma”

Embase (Elsevier) "probiotic" OR "probiotics" OR "probiotic supplements" AND "periodontal
treatment" OR "periodontal therapy" OR “periodontitis” OR “periodontal pocket
OR “chronicperiodontitis” OR “aggressive periodontitis” AND "diabetes" OR
"diabetes mellitus" OR "diabetes mellitus, type 2" OR "type 2 diabetes mellitus"
OR "hyperglycemia”

”
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Appendix II.
Studies excluded after full text analysis and reasons for exclusion.

Study Reason for exclusion

ChiCtr. The effects of probiotic supplementation in chronic periodontal pa-
tients with Type 2 diabetes: a randomized controlled trial. 2020. Ref ID: 30

ChiCtr. Clinical and microbiological efficacy of Lactobacillus reuteri as an adjunctive
therapy to non-surgical periodontal treatment of chronic periodontitis with type 2
diabetes: a randomized controlled clinical trial. 2022.

Ctri. Additional use of Probiotics in Diabetics for treatment of gum disease. 2020.

Ctri. Benefits of two locally delivered agents on cytokine level in diabetic patients
with chronic periodontitis. 2021.

Irct20161104030694N. Impact of probiotic supplementation in treatment of perio-
dontal patients with type 2 diabetes mellitus. 2018.

Nct. A Clinical Trial to Evaluate the Effectiveness of Lactobacillus Reuteri for Perio-
dontitis in a Chinese Population. 2019.

Nct. Non Surgical Therapy of Periodontitis in Diabetes Patients: the Adjunctive Use
of Probiotics. 2019.

Nct. Effects of a Probiotic on Oral Microbiota and Glycemic Control in Type 2 Diabe-
tics; A Randomized Clinical Trial. 2021.

Nct. Lactobacillus Reuteri for Non-surgical Periodontal Treatment of Chronic Perio-
dontitis With Type 2 Diabetes Patients. 2022.

z3w3n RBR. Effects of probiotic use in diabetic patients with periodontal disease.
2020.

Umin. A study on the significance of probiotic treatment for type 2 diabetes patients
with periodontal disease. 2018

Gullapelli P, Koduganti RR. Efficacy of Probiotics Versus Tetracycline Fibers as Adju-
vants to Scaling and Root Planing on Interleukin 112 Levels in Type 2 Diabetic Pati-
ents With Periodontitis: A Clinical and Biochemical Study. 2023

Hu B, Qu JC, Han TL, Leng J. Effect of Basic Periodontal Therapy Combined with Probi-

otics on Oral Microecology and Blood Sugar Control in Patients with Diabetes and
Periodontitis. 2023; 55(3):1109-1114.
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Trial registry record.

Trial registry record.

Trial registry record.

Trial registry record.

Trial registry record.

Trial registry record.

Trial registry record.

Trial registry record.

Trial registry record.

Trial registry record.

Trial registry record.

Comparison with
tetracycline.

Does not specify which
type of diabetes.
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Appendix III.
Risk of bias assessment of studies randomizeds included in the systematic review.

References Randomization Deviation Missing  Measurement  Selection Risk of bias
process fromintended outcome of the outcome of reported judgment
intervention data outcome
Bazyar et al. 2020 Low Low Low Low Low Low
Jardini et al. 2024 Low Low Low Low Low Low

Appendix IV.
Risk of bias assessment of study non-randomized included in the systematic review.

References Biasdue Biasinselec- Biasinclas- Biasdueto Biasdue Biasinmea- Biasinse- Riskof
to confo- tion of parti- sification of deviations to missing surementof lectionof bias jud-

unding cipantsinto interventi- frominten- data outcomes  therepor- gment
the study ons ded interv- ted result
entions
Elsadek Low Moderate Low Low Low Low Low Moderate
etal.
2020
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