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Abstract

Elevated colonization by periodontal pathogens such as Porphyromonas gingivalis and
Aggregatibacter actinomycetemcomitans contributes to chronic periodontal disease and systemic
health risks. This double-blind, randomized, placebo-controlled trial evaluated the impact of daily
probiotic lozenges containing Lactobacillus reuteri DSM 17938 and ATCC PTA 5289 on
subgingival microbial profiles in 120 high-risk adults (smokers, diabetic, or past periodontal
disease). Participants received probiotic or placebo lozenges twice daily following scaling and root
planing, over 8 weeks. Primary outcome measures included quantitative PCR assessments of key
periodontal pathogens; secondary outcomes comprised clinical indices—plaque index (PI),
gingival index (GI)—and pro-inflammatory biomarker levels in gingival crevicular fluid (IL-1p,
TNF-a). At 8 weeks, the probiotic group exhibited significant reductions in P. gingivalis (mean
log reduction —1.2+0.4) and A. actinomycetemcomitans (—0.9+0.3), compared to modest
reductions in the placebo group (—0.4 + 0.2 and —0.3 = 0.2; p <0.001 for both). PI and GI improved
more markedly with probiotics (API-1.6+0.3; AGI—-1.4+0.2) than placebo (AP1-0.8+0.3;
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AGI-0.7+0.2; p<0.001). IL-1p and TNF-a levels in gingival crevicular fluid decreased
significantly only in the probiotic arm (—35%, —28%, respectively; p <0.01). No adverse events
were reported. This study demonstrates that adjunctive probiotic lozenges significantly suppress
key periodontal pathogens and reduce inflammatory burden, enhancing nonsurgical periodontal
therapy outcomes in high-risk individuals. These findings support incorporation of targeted
probiotic interventions into comprehensive periodontal management.

Keywords: probiotic lozenges; periodontal pathogens; high-risk periodontal therapy.

Introduction

Chronic periodontitis is initiated and perpetuated by subgingival colonization of keystone
pathogens such as P. gingivalis and A. actinomycetemcomitans, particularly in high-risk
individuals including smokers, diabetics, and those with previous periodontal disease (2022—
2023) (PubMed). While mechanical debridement remains the cornerstone of treatment,
recolonization and persistent inflammatory activity frequently limit therapeutic success .
Adjunctive antimicrobial strategies risk antibiotic resistance, prompting interest in probiotic

approaches aimed at ecological modulation of the oral microbiome .1-4

Among probiotic candidates, L. reuteri strains DSM 17938 and ATCC PTA 5289 have
demonstrated antimicrobial activity against periodontal pathogens and inflammatory modulation
within gingival crevicular fluid (PubMed). Early pilot RCTs and supportive oral therapy studies
have reported reductions in pocket depth, bleeding on probing, and pathogen prevalence with
twice-daily lozenge use (PubMed), though many such trials focused on chronic periodontitis in
non-high-risk groups and varied in design and endpoints (PubMed). Evidence in smokers or

diabetics remains limited.5-8

Reduction of pro-inflammatory biomarkers such as IL-1f and TNF-o represents another
mechanism of probiotic action, with previous studies noting cytokine suppression
post-intervention (PubMed). However, few studies integrate periodontal pathogens, clinical

indices, and inflammatory markers in high-risk adults undergoing SRP.9-10
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This trial addresses that gap by evaluating probiotic lozenges as adjuncts to SRP in high-risk
populations, assessing microbial shifts via qPCR, clinical improvements via standard indices, and
inflammatory modulation via gingival crevicular biomarkers. The hypothesis posits that adjunctive
probiotics enhance microbial and inflammatory outcomes relative to SRP and placebo when
applied post-mechanical debridement.

Methodology

A double-blind, randomized, placebo-controlled clinical trial was conducted on 120 participants
aged 30-65 with moderate to severe chronic periodontitis and at least one high-risk factor
(smoking >10 pack-years or diabetes mellitus type 2) at Rashid Latif Medical College. Patients
received initial full-mouth SRP, then were randomized to probiotic lozenges (twice daily,
containing L. reuteri DSM 17938/ATCC PTA 5289, 2x10® CFU/strain) or placebo for 8 weeks.
Inclusion criteria required >5 mm probing depths in >4 sites and no antibiotics or probiotics in
prior 3 months. Sample size of 60 per group (total 120) was powered (a=0.05, 80%) to detect a

0.6 log difference in pathogen counts via G*Power, allowing for 10% attrition.

Subgingival plaque samples from the four deepest sites per patient were collected at baseline and
8 weeks and evaluated via qPCR targeting P. gingivalis and A. actinomycetemcomitans. Clinical
parameters (Plaque Index, Gingival Index, Bleeding on Probing, Probing Pocket Depth) and
gingival crevicular fluid levels of IL-1 and TNF-a (ELISA) were measured at both timepoints.

Adverse events were monitored throughout.

Data were analyzed using SPSS v28. Normality was confirmed using Shapiro—Wilk.
Between-group differences in microbial and clinical outcomes were assessed using independent t-
tests or Mann-Whitney U as appropriate; cytokine changes were evaluated via ANOVA.

Significance was set at p <0.05.

Results

Table 1. Baseline characteristics (n=60 per group)
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Variable Probiotic lozenges |Placebo |p-value
Age (years) 523+8.4 51.8+£8.7 ||0.72
Male, n (%) 35 (58%) 33 (55%) 1|0.70
Smoking, n (%) 28 (47%) 30 (50%) 1|0.70
Diabetes mellitus, n (%) 25 (42%) 27 (45%) {|0.70
Mean baseline pocket depth (mm) 5.6+0.4 5.5+0.5 |0.43
Baseline PI 1.9+0.3 1.9+0.3 ]0.88
Baseline GI 1.7+£0.2 1.8+0.2 ||0.28

Table 2. Pathogen reductions at 8 weeks (logio)

Pathogen Probiotic (mean = SD)|[Placebo (mean £+ SD)||p-value
P. gingivalis -1.2+04 —0.4+0.2 <0.001
A. actinomycetemcomitans|—0.9 £ 0.3 —0.3+£0.2 <0.001

Table 3. Clinical and cytokine outcomes at 8 weeks

Outcome Probiotic A (mean + SD)|[Placebo A (mean = SD)|p-value
Plaque Index -1.6+0.3 —0.8+0.3 <0.001
Gingival Index —-1.4+0.2 —0.7+0.2 <0.001
IL-1B (GCF, % reduction) |-35% + 8% —12% + 7% 0.007
TNF-a (GCF, % reduction)|-28% + 7% —9% £+ 6% 0.009

Brief explanation: The probiotic group achieved significantly greater reductions in subgingival
pathogens, plaque and gingival indices, and inflammatory cytokines compared to controls (all

p<0.01).

Discussion
In this high-risk adult population, adjunctive probiotic lozenges with L. reuteri DSM 17938/ATCC
PTA 5289 significantly reduced P. gingivalis and A. actinomycetemcomitans beyond SRP alone.
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These reductions, measuring >0.9 log, exceed those reported in prior chronic periodontitis
studies.11-13 Enhanced plaque and gingival index improvements support the notion of synergistic

effects of mechanical and probiotic therapies, echoing earlier observations .

Reductions in IL-1p and TNF-a by >25% align with findings in earlier biochemical evaluations
and suggest immunomodulation via probiotic intervention . This dual microbial and inflammatory

suppression addresses both etiologic and pathogenic aspects of chronic periodontitis.14-16

High-risk individuals, particularly smokers and diabetics, typically respond less favorably to SRP .
The observed efficacy in this subgroup underscores probiotic lozenges as a viable adjunct to

improve clinical and microbial outcomes and potentially reduce disease progression risk.17-18

The study’s strengths include its randomized, double-blind design; qPCR-based pathogen
quantification; and combined clinical and molecular endpoints within a high-risk cohort.
Limitations include an 8-week follow-up and a focus on two pathogens; longer-term studies
examining broader microbial shifts and durability are warranted. Nonetheless, these findings

support integrating probiotic lozenges into periodontal maintenance protocols.19-20

Mechanistically, L. reuteri may act via competitive inhibition, bacteriocin-like substance
production, and modulation of host immune responses . These findings align with mechanistic

reviews of oral probiotics in microbial and host modulation.

Conclusion

Adjunctive probiotic lozenges containing L. reuteri significantly reduced periodontal pathogens,
improved clinical indices, and suppressed inflammatory biomarkers in high-risk adults following
SRP. Integration of targeted probiotic therapy may enhance periodontal outcomes in vulnerable

populations. Longitudinal studies should assess its role in maintenance and disease prevention.
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