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Featured Application


This narrative review offers practical insights into the use of probiotics as adjunctive agents in periodontal therapy. It outlines protocols, strains, dosages, and administration routes assessed in human studies. These findings may guide clinicians and researchers seeking more standardized probiotic-based periodontal treatments.




Abstract


Periodontitis is a chronic inflammatory disease driven by microbial dysbiosis and an exacerbated host immune response. This leads to progressive breakdown of periodontal tissues. Although scaling and root planing remains the standard treatment, its capacity to fully restore immune balance and host–microbiota homeostasis is limited. Probiotics have emerged as promising adjunctive strategies to modulate pathways involved in periodontal disease progression. This review aimed to evaluate current clinical evidence on the use of probiotics as adjuncts in periodontal therapy. The review followed the Scale for the Assessment of Narrative Review Articles criteria, applied exclusively as a reporting-quality framework. A literature search was conducted in MEDLINE via PubMed for manuscripts indexed through January/2026, using MeSH terms related to periodontitis and probiotics. Probiotics demonstrate potential as adjunctive agents in periodontal therapy, as evidenced by improvements in clinical parameters (probing depth, clinical attachment level, and/or bleeding on probing) reported in clinical studies. However, the findings remain heterogeneous across trials. Variability in probiotic strains, CFU concentrations, administration routes, and treatment durations highlights the need for standardized clinical protocols to improve comparability and reproducibility and better establish their clinical efficacy. Stronger, long-term evidence is required to standardize therapeutic protocols.
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1. Introduction


Periodontal disease is a major public health concern, as shown by recent Global Burden of Disease Study 2021 data [1,2]. Periodontitis remains one of the most common oral diseases and a leading cause of adult tooth loss [1,2].



The etiology of periodontitis involves a dysbiotic biofilm dominated by periodontopathogenic bacteria such as Porphyromonas gingivalis, Tannerella forsythia, and Fusobacterium nucleatum, which trigger an exaggerated host immune response leading to periodontal tissue breakdown [3]. Beyond its local manifestations, periodontitis has been associated with systemic conditions such as diabetes mellitus (DM), cardiovascular disease, and metabolic syndrome, suggesting an associative and epidemiological relationship between oral and systemic health [4,5,6,7].



Conventional treatment strategies for periodontitis primarily involve mechanical debridement through scaling and root planing (SRP). While SRP effectively reduces the microbial burden, it does not fully restore microbial homeostasis or modulate the host immune response [8]. The adjunctive use of antimicrobials may provide additional benefits, but concerns regarding antimicrobial resistance and disruption of beneficial microbiota remain [9]. Consequently, alternative or complementary therapeutic approaches have been explored to improve treatment outcomes [10].



In this context, probiotics are defined by the World Health Organization as “live microorganisms which, when administered in adequate amounts, confer a health benefit on the host” [11]. Building on this definition, probiotics have demonstrated potential in periodontal therapy, with proposed mechanisms including competitive inhibition of pathogenic bacteria, enhancement of mucosal barrier integrity, modulation of cytokine production, and effects on systemic immunometabolism [12,13,14]. Recent studies have investigated various strains such as Lactobacillus reuteri, Bifidobacterium animalis subsp. lactis, Akkermansia muciniphila, Streptococcus cristatus, Lactobacillus rhamnosus, and microbial consortia such as milk kefir [15]. These microorganisms are thought to exert beneficial effects not only locally within periodontal tissues but also systemically, by influencing gut microbiota, immune regulation, and metabolic pathways [12,16].



Evidence from preclinical studies in rodent and dog models indicates that probiotic administration may attenuate alveolar bone loss, reduce local and systemic inflammation, and modulate epigenetic and immunoregulatory pathways relevant to periodontal and systemic health [17,18,19]. Building on this preclinical evidence, clinical investigations have reported encouraging findings, suggesting that the incorporation of specific probiotic regimens into non-surgical periodontal therapy or supportive periodontal care may improve clinical outcomes in individuals with periodontitis [20,21,22]. Together, these findings provide a scientific basis for exploring the clinical application of probiotics in periodontal therapy.



This narrative review aimed to evaluate the current clinical evidence regarding the use of probiotics as adjuncts in periodontal therapy, with particular emphasis on clinical study protocols, including strain selection, dosage, timing, route of administration, preventive versus therapeutic approaches, and reported systemic effects.




2. Materials and Methods


Given the narrative nature of this review and the heterogeneity of the available literature, a qualitative synthesis approach was adopted.



This narrative review was conducted in accordance with the Scale for the Assessment of Narrative Review Articles (SANRA) criteria [23], which were used exclusively as a reporting-quality framework to ensure clarity, structure, and scientific rigor [23]. SANRA was not used as a methodological appraisal tool but rather as a guiding framework during manuscript preparation to ensure clarity and completeness in reporting. The overall SANRA sum score of the manuscript was 12.



A literature search was conducted in the MEDLINE database via PubMed to identify relevant studies addressing the role of probiotics in periodontal disease. Articles published up to 5 January 2026 were considered.



The following Boolean search strategy was used: (“periodontitis” OR “periodontal diseases”) AND (“probiotics” OR “Lactobacillus” OR “Bifidobacterium”). The search was performed using PubMed’s standard search interface. No filters were used, ensuring broad retrieval. Manual screening of references from selected articles identified additional publications not found in the initial database search.



Inclusion criteria were peer-reviewed, English-language studies on probiotics and periodontal disease. This included randomized controlled trials, clinical trials, observational studies, and case reports. Exclusion criteria were non-English papers, studies without periodontal outcomes, and duplicate datasets. All records were manually screened during title/abstract and full-text phases, not as database filters.



Three authors (NCK, CJHM, and ACPH) independently screened titles and abstracts for eligibility. Full-text manuscripts were then assessed for inclusion based on predefined criteria. Any disagreements were resolved through discussion.



Given the heterogeneity of the available literature and the narrative design of this review, studies were prioritized based on their relevance to the topic and their contribution to understanding biological mechanisms or clinical outcomes related to probiotics in periodontal therapy. Greater emphasis was placed on randomized clinical trials.



The search strategy identified 1367 records. After title and abstract screening, 157 articles were selected for full-text assessment. Following the eligibility evaluation, 38 clinical studies were included in this review.



Systematic reviews were used to provide context and identify relevant primary studies for screening, ensuring that no duplicate evidence was included.




3. Literature Review


3.1. Periodontitis


Periodontitis is a chronic multifactorial inflammatory disease that results in the destruction of tooth-supporting tissues [24,25]. Its etiology is understood to involve three essential factors: a susceptible host, the presence of periodontopathogens, and a reduction or absence of beneficial bacteria [26]. Conventional treatment of periodontitis includes biofilm control, subgingival instrumentation, and management of systemic risk factors [5]. Scaling and root planing (SRP) is performed to modify the subgingival microbial profile, reducing periodontopathogens and promoting colonization by health-associated bacteria, thereby decreasing periodontal inflammation [27]. Clinical parameters have been proposed to indicate remission or disease control following active periodontal therapy. These include the presence of ≤4 sites with probing depth (PD) ≥5 mm per patient in a full-mouth examination [4,28] or shallow pockets (≤4 mm) without bleeding on probing (BOP) in individuals with less than 30% of periodontal sites exhibiting bleeding [29]. Such parameters are based on the premise that a lower proportion of residual periodontal pockets and reduced inflammation favor disease stability and minimize tooth loss over time [29]. Several factors may influence the outcomes of nonsurgical periodontal therapy, including the initial PD of treated sites, tooth anatomy, the presence of furcation lesions, operator skill, and increased patient susceptibility to disease [30,31]. Furthermore, periodontal sites remain susceptible to recolonization by periodontopathogens, often reestablishing the same microbiota observed prior to treatment [30,31]. Systemic and environmental risk factors, such as diabetes mellitus (DM) and smoking, as well as certain genetically inherited traits, can alter the host’s immunoinflammatory response, thereby increasing susceptibility to periodontitis [32]. The host response plays a pivotal role in the pathogenesis of periodontitis [33], and an inappropriate immunoinflammatory response may promote biofilm dysbiosis, favoring the proliferation of periodontopathogenic bacterial species and consequently increasing the risk of periodontal tissue destruction [26,33].



In cases where conventional periodontal therapy yields unsatisfactory clinical results, adjunctive therapies have been investigated to enhance disease control. In recent years, growing attention has been directed toward the role of the beneficial oral microbiota and its potential applications in prevention and treatment of periodontitis [34]. Increasing the population of beneficial bacteria through probiotics has been proposed as a promising strategy for managing periodontal diseases. Probiotics may not only suppress pathogenic colonization but also modulate host immune responses, offering a low-risk and cost-effective adjunctive approach to periodontal therapy [35].




3.2. Probiotics


Probiotics are defined by the World Health Organization (WHO) and the Food and Agriculture Organization of the United Nations (FAO) as “live microorganisms which, when administered in adequate amounts, confer a health benefit on the host” [11]. Increasing evidence indicates that probiotic consumption may enhance the host’s immune system and contribute to the prevention or treatment of several diseases [36], including diabetes, intestinal infections, respiratory tract infections, cardiovascular diseases, osteoporosis, urogenital infections, allergic reactions, rheumatoid arthritis, and halitosis, among others [37,38].



The primary goal of probiotic therapy is to suppress the emergence of endogenous pathogens, prevent superinfection by exogenous microorganisms, and protect the host by promoting a favorable immunoinflammatory response [34]. However, the optimal dosage of probiotic microorganisms is not easily determined, as it depends on the specific strain and the desired beneficial effect [39]. Evidence from both animal and human studies suggests that probiotics have emerged as either a potential monotherapy or an adjunctive therapy, although the underlying mechanisms remain poorly defined [19,40,41,42]. Their introduction into the oral microbiota may promote microbial balance, attenuate inflammation, and regulate host immune responses, thereby improving host–microbiota interactions [40].



Several mechanisms have been proposed to explain the beneficial effects of probiotics on human health [43,44,45]. These include immunological modulation, particularly of intestinal immune pathways, mucin production, downregulation of inflammatory responses, secretion of antimicrobial substances, competition with other microbiota through competitive exclusion at epithelial and mucosal adhesion sites, nutrient competition, inhibition of epithelial invasion via regulation of intestinal permeability, and stimulation of immunoglobulin production [46]. Certain probiotic strains may also enhance epithelial barrier function in intestinal cells and regulate genes encoding junctional proteins such as E-cadherin and β-catenin [43,46].




3.3. Probiotic Mechanisms of Action in Periodontal Tissues and the Host Systemic Response


In the context of periodontal disease, probiotics can exert direct effects on periodontopathogens by influencing their growth, adhesion, and colonization [47]. They produce bacteriocins and other bacterial metabolites that induce pathogen death or inhibit proliferation [47]. For example, lactobacilli generate organic acids (lactic and acetic acids) that suppress the growth of Gram-negative bacteria [47,48]. Additionally, probiotics compete with pathogens for nutrients and adhesion sites by binding directly to epithelial cells [47].



Another mechanism involves modulation of the host immunoinflammatory response [47]. Probiotics can influence gene expression in immune pathways, inflammatory signaling, and immunological markers, including nuclear factor kappa B (NF-κB) and mitogen-activated protein kinase (MAPK) in periodontal tissues [45]. Certain probiotic species have been shown to attenuate interleukin (IL)-8 expression induced by periodontopathogens in oral epithelial cells [49] and to reduce levels of pro-inflammatory cytokines (IL-8, IL-17, IL-1β, tumor necrosis factor-α (TNF-α)), neutrophil elastase activity, and concentrations of myeloperoxidase and matrix metalloproteinases (MMP)-3 in gingival crevicular fluid of patients with periodontal disease [50]. Moreover, probiotics can stimulate host cells to produce and release defensins, innate immune proteins that disrupt bacterial activity [44]. It is important to note that most of these mechanisms have been demonstrated primarily in vitro and in animal models, and therefore their direct clinical relevance in humans remains to be fully established [49,50,51,52].



Taken together, these antimicrobial and immunomodulatory properties suggest that probiotics may represent a potential user-friendly, low-risk, and cost-effective adjunctive approach for achieving and maintaining periodontal health [19]. The mechanisms of probiotic action in periodontitis are illustrated in Figure 1.




3.4. Clinical Evidence


While mechanistic and preclinical studies provide important insights into the potential effects of probiotics, clinical evidence is required to determine whether these biological effects translate into meaningful improvements in periodontal outcomes. Several clinical studies have examined the effects of various probiotic regimens on periodontal tissues and systemic parameters. Probiotic protocols used in clinical studies are summarized in Table 1. Clinical investigations in individuals with periodontitis have evaluated various probiotic regimens as adjuncts and, in several cases, have demonstrated added benefits beyond SRP [20,51,52,53,54]. Among Lactobacillus-based formulations, the combination of Limosilactobacillus reuteri DSM 17,938 and ATCC PTA 5289 has been the most extensively studied, consistently demonstrating superior reductions in PD, BOP, plaque index (PI), and gains in clinical attachment level (CAL) when used as adjuncts to non-surgical periodontal therapy [55,56,57,58]. This strain combination also delayed recolonization of periodontal pockets by anaerobic pathogens for up to 180 days [55,59], and a meta-analysis supported its use particularly in deep periodontal pockets [60]. It is important to highlight that probiotic effects depend strongly on the specific strain (or strain combinations), dosage, frequency, and route of administration employed [39].



Beyond the systemic or orally delivered formulations most studied, several investigations have also examined the local application of probiotics—using gels, dentifrices, mouthrinses, or subgingival irrigation solutions—in combination with SRP [61,62,63]. The most extensively studied probiotic genera in Dentistry include Lactobacillus and Bifidobacterium, which are naturally found in supragingival and subgingival biofilms [34,37].





 





Table 1. Overview of Probiotic Protocols in Clinical Trial Studies.






Table 1. Overview of Probiotic Protocols in Clinical Trial Studies.





	Study
	Probiotic Strain
	Treatment Type
	Administration
	Probiotic Protocol





	Riccia et al. (2007) [64]
	L. brevis CD2
	Probiotic only
	Systemic
	4×/day; 4 days



	Shimauchi et al. (2008) [51]
	L. salivarius
	Probiotic only
	Systemic
	3×/day, 8 weeks



	Mayanagi et al. (2009) [65]
	L. salivarius WB21
	Probiotic only
	Systemic
	3×/day, 8 weeks



	Vicario et al. (2013) [66]
	L. reuteri ATCC 55730 and ATCCPTA 5289
	Probiotic only
	Systemic
	1×/day, 30 days



	Teughels et al. (2013) [40]
	L. reuteri ATCC PTA 5289 and DSM 17938
	SRP + probiotic
	Systemic
	2×/day, 12 weeks



	Szkaradkiewicz et al. (2014) [50]
	L. reuteri ATCC PTA 5289
	SRP + probiotic
	Systemic
	2×/day, 2 weeks



	Laleman et al. (2015) [52]
	S. oralis KJ3, S. uberis KJ2, S. rattus JH145
	SRP + probiotic
	Systemic
	2×/day, 12 weeks



	İnce et al. (2015) [59]
	L. reuteri ATCC PTA 5289 and DSM-17938
	SRP + probiotic
	Systemic
	2×/day, 3 weeks



	Tekce et al. (2015) [55]
	L. reuteri ATCC PTA 5289 and DSM 17938
	SRP + probiotic
	Systemic
	2×/day, 3 weeks



	Morales et al. (2016) [67]
	L. rhamnosus SP1
	SRP + probiotic
	Systemic
	1×/day, 3 months



	Morales et al. (2018) [68]
	L. rhamnosus SP1
	SRP + probiotic
	Systemic
	1×/day, 3 months



	Dhaliwal et al. (2017) [69]
	Multi strain
	SRP + probiotic
	Systemic
	2×/day, 21 days



	Invernici et al. (2018) [70]
	B. lactis HN019
	SRP + probiotic
	Systemic
	2×/day, 30 days



	Sajedinejad et al. (2018) [71]
	L. salivarius NK02
	SRP + probiotic
	Local
	2×/day, 28 days



	Laleman et al. (2020) [21]
	L. reuteri ATCC PTA 5289 and DSM-17938
	Re-instrumentation + probiotic
	Systemic
	2×/day, 12 weeks



	Theodoro et al. (2019) [72]
	L. reuteri ATCC PTA 5289 and DSM-17938
	SRP + probiotic
	Systemic
	2×/day, 21 days



	Yuki et al. (2019) [20]
	L. rhamnosus L802
	Probiotic only
	Systemic
	90 days



	Vohra et al. (2020) [73]
	L. reuteri ATCC PTA 5289 and DSM-17938
	SRP + probiotic
	Systemic
	2×/day, 21 days



	Kang et al. (2020) [53]
	Weissella cibaria CMU
	SRP + probiotic
	Systemic
	1×/day, 8 weeks



	Invernici et al. (2020) [74]
	B. lactis HN019
	SRP + probiotic
	Systemic
	2×/day, 30 days



	Minić et al. (2022) [63]
	Multi strain formulation: L. acidophilus, B. infantis and Enterococcus faecium
	SRP + local probiotic
	Local
	Daily for 5 days



	Elsadek et al. (2020) [75]
	L. reuteri ATCC PTA 5289 and DSM-17938
	SRP + probiotic
	Systemic
	3×/day, 3 weeks



	Nędzi-Góra et al. (2020) [76]
	L. salivarius SGL03
	Supportive therapy
	Systemic
	1×/day, 30 days



	Pelekos et al. (2020) [77]
	L. reuteri ATCC PTA 5289 and DSM-17938
	SRP + probiotic
	Systemic
	2×/day, 28 days



	Morales et al. (2021) [78]
	L. rhamnosus SP1
	SRP + probiotic
	Systemic
	1×/day, 3 months



	Pudgar et al. (2021) [79]
	L. brevis CECT7480 and L. plantarum CECT7481
	SRP + probiotic
	Local + systemic
	1×/day, 3 months



	Ramos et al. (2022) [80]
	L. reuteri ATCC PTA 5289 and DSM-17938
	SRP + probiotics
	Systemic
	2×/day, 21 days



	Gullapelli & Koduganti (2023) [81]
	Not specified
	SRP + local probiotic delivery
	Local
	Single application post-SRP



	Şahin et al. (2024) [82]
	Multi strain tablets and Kefir
	SRP + probiotic or Kefir
	Systemic
	1×/day, 14 days



	Grusovin et al. (2020) [57]
	L. reuteri ATCC PTA 5289 and DSM-17938
	Supportive therapy
	Systemic
	2×/day; 3 months × 2 cycle with 3 months of washout



	Jardini et al. (2024) [83]
	L. reuteri ATCC PTA 5289 and DSM-17938
	SRP + probiotic
	Systemic
	2×/day, 21 days



	Poulose et al. (2024) [54]
	Multi strain (S. faecalis, C. butyricum, B. mesentericus, L. sporogenes, S. boulardii)
	SRP + subgingival probiotic placement
	Local
	Single application



	Bujaldón et al. (2026) [84]
	L. reuteri ATCC PTA 5289 and DSM-17938
	SRP + probiotic
	Systemic
	2×/day, 3 months








Among 38 clinical studies, 31 reported improvements in at least one key periodontal clinical parameter (PD, BOP, CAL, or PI) when compared with placebo or SRP alone [20,21,40,50,51,53,54,55,57,63,64,65,66,67,69,70,71,72,73,74,75,76,78,79,80,82,83,85,86,87,88]. Clinical trials evaluating B. lactis HN019 as an adjunct to SRP also demonstrated significant clinical benefits, including reductions in moderate and deep pockets, lower risk of disease progression, and decreased need for periodontal surgery [70,74]. Only seven studies reported no significant added clinical benefit of probiotics over controls, although all showed improvements over baseline [20,67,75,79,80,81,84]. A summary of the effects of probiotics on periodontal clinical parameters is presented in Table 2.





 





Table 2. Influence of Probiotics on Periodontal Clinical Outcomes.
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Clinical Parameter

	
Effect vs. Control

	
Clinical Outcome (Mean Difference)

	
Authors

	
Follow-Up Timeframe (Months)






	
PD (mean)

	
+ *

	
0.28–1.2 mm reduction

	
[21,40,54,55,57,59,63,66,70,71,72,77]

	
1–12




	
N/A **

	
No statistically significant difference

	
[20,51,52,68,69,73,75,76,78,79,80,81,83,84]

	
3




	
CAL (mean)

	
+ *

	
0.11–0.8 mm gain

	
[40,50,54,55,57,58,59,70]

	
3–12




	
N/A **

	
Comparable outcomes (no significant difference)

	
[52,67,68,69,75,78,79,80,82,83,84]

	
3




	
% BOP (mean)

	
+ *

	
Significant reduction in bleeding scores

	
[55,57,59,63,66,70,74]

	
1–12




	
N/A **

	
No statistically significant difference

	
[20,51,52,53,67,68,77,78,80,83,84]

	
1–6








* “+” = denotes a statistically significant intergroup improvement (p < 0.05); ** N/A = denotes no statistically significant intergroup difference (p ≥ 0.05).











A total of 14 studies assessed inflammatory and immunological biomarkers, of which 12 studies reported significant reductions in proinflammatory mediators—including IL-1β, IL-6, IL-8, IL-17, TNF-α, MMP-8, and salivary lactoferrin—following probiotic therapy [50,51,53,55,59,64,69,70,71,74,81,83]. Studies with B. lactis HN019 further demonstrated upregulation of β-defensin-3, Toll-Like Receptor 4 (TLR4), and Cluster of Differentiation 4 (CD4), suggesting enhanced epithelial immune barrier function [74]. Additionally, six studies documented increases in protective or regulatory mediators, including IL-10, IL-12, IL-16, β-defensin-3, TLR4, and CD4 [50,64,70,71,74,83].



Microbiological assessments were performed in 20 studies, of which 16 reported reductions in periodontal pathogens such as Porphyromonas gingivalis, Aggregatibacter actinomycetemcomitans, Fusobacterium nucleatum, Prevotella intermedia, and red/orange-complex species [40,53,54,55,65,67,70,71,83,86,87]. The oral administration of Ligilactobacillus salivarius TI 2711 also significantly reduced Porphyromonas gingivalis levels and improved PD and BOP [89,90]. In five studies, probiotic strains were detected in subgingival biofilms for 60–180 days after supplementation, indicating transient colonization [55,56,57,59,70].



According to preventive vs. therapeutic protocols and delivery methods, 32 evaluated probiotics as adjuncts to SRP, while six tested probiotics as stand-alone therapy [20,51,64,65,66,87]. Adjunctive protocols were more consistently beneficial, with 27 of 32 studies showing superior outcomes compared with SRP alone. Local delivery systems (gels, mouthrinses, subgingival pastes) were tested in 8 studies, of which 5 demonstrated significant short-term improvements [54,63,71,87,88].




3.5. Systemic Effects of Probiotics in Periodontal Therapy


The most consistent clinical evidence supporting the use of probiotics in the management of periodontitis comes from systemic administration in the form of lozenges, sachets, chewing gum, or functional foods. The systemic route offers the advantage of modulating the intestinal microbiome and restoring host–microorganism homeostasis, thereby potentially preventing or correcting intestinal dysbiosis, which has been linked to multiple systemic conditions [91]. This is particularly relevant because individuals with periodontitis chronically ingest high loads of periodontal pathogens, a process that may contribute to gut dysbiosis [92]. Conversely, an altered intestinal microbiota may exacerbate periodontal tissue destruction, supporting the hypothesis of a bidirectional relationship between oral and gut ecosystems [5,91].



Moreira et al. (2023a) showed that B. lactis HN019 reduced the sequelae of experimental periodontitis while modulating intestinal microbiota, downregulating lipogenic genes, and decreasing hepatic steatosis [93]. These findings support the role of the gut-liver axis in the pathogenesis of periodontal disease. Similarly, Moreira et al. (2023b) demonstrated that probiotics improved the intestine–adipose tissue axis in rats with metabolic syndrome and periodontitis, reducing systemic inflammation and improving periodontal outcomes [94]. Silva et al. (2022) confirmed these findings in another metabolic syndrome model, showing that probiotics attenuated systemic cytokines and alveolar bone loss in rats with experimental periodontitis [42]. Song et al. (2023) demonstrated that A. muciniphila can counteract Fusobacterium nucleatum-induced periodontitis by modulating the immune response [95]. Vieira et al. (2021) found that kefir supplementation decreased systemic cytokines while attenuating local alveolar bone loss in rats with experimental periodontitis [96]. Collectively, these studies highlight the dual role of probiotics in modulating both periodontal and systemic health parameters, supporting their potential as therapeutic agents in systemic conditions associated with periodontal disease.



Clinical studies have also reported systemic effects of adjuvant probiotic use in the treatment of periodontitis, whether or not associated with other systemic conditions [70,84,96]. Riccia et al. (2007) demonstrated that L. brevis CD2 lozenges reduced salivary nitrite/nitrate, prostaglandins, MMPs, and interferon-γ, indicating systemic anti-inflammatory activity [64]. Invernici et al. (2018) showed that B. lactis HN019 increased IL-10 and reduced IL-8 and IL-16 in gingival crevicular fluid, reflecting systemic cytokine modulation [70]. Later, the same authors confirmed that B. lactis HN019 strain enhanced β-defensin 3, TLR-4, and CD4 expression in gingival tissues, suggesting improved epithelial barrier immunocompetence with systemic implications [74].



In patients with type 2 DM and periodontitis, Elsadek et al. (2020) observed that adjunctive L. reuteri supplementation reduced periodontal pathogens and improved clinical parameters, although glycated hemoglobin (HbA1c) reduction was significant only in the periodontal debridement group [75]. Jardini et al. (2024) reported that L. reuteri (ATCC PTA 5289 and DSM-17938) lozenges increased IL-10, IL-12, and IL-16 levels in gingival crevicular fluid, while also improving lipid metabolism by reducing small low-density lipoprotein (LDL) particles and altering high-density lipoprotein (HDL) subfractions, but no effects were observed in HbA1c levels [83]. Bujaldón et al. (2026) further demonstrated that the same combination of L. reuteri strains and formulation significantly decreased HbA1c levels at 6 months in diabetic patients, reinforcing the potential of probiotics to improve glycemic control in systemic conditions associated with periodontitis [84].



Although clinical studies consistently suggest that probiotics may exert beneficial effects on systemic health through immunomodulation, metabolic regulation, and microbial balance, not all trials have demonstrated uniform outcomes; some reported only transient or limited systemic effects [75,86].





4. Discussion


The present narrative review evaluated clinical studies investigating the use of probiotics as adjunctive agents in periodontal therapy. Across clinical studies, adjunctive probiotic therapy was associated with a PD reduction of 0.28–1.2 mm compared with control groups [40,52,54,55,56,57,59,63,66,70,71,72]. These findings are supported by systematic reviews that indicate that probiotics, particularly L. reuteri, may enhance PD reduction, especially in moderate to deep pockets during short- to medium-term follow-up (1–12 months) [60,97,98].



In addition to PD reduction, adjunctive probiotics were associated with modest CAL gain ranging from 0.11 to 0.8 mm [40,50,54,55,56,57,59,70]. However, the clinical relevance of these improvements should be interpreted with caution, as mean differences below 1 mm may not necessarily translate into meaningful long-term periodontal stability. Also, several randomized clinical trials reported no significant intergroup differences in CAL outcomes [52,67,69,75,76,79,80,82,83,84], highlighting variability in clinical response. A more consistent effect was observed for BOP, with several studies reporting significant reductions in gingival bleeding following probiotic use [55,57,59,63,66,70,74]. As BOP reflects gingival inflammation, these findings support the hypothesis that probiotics primarily exert anti-inflammatory and immunomodulatory effects. In contrast, other trials failed to demonstrate significant intergroup differences [20,51,52,53,67,80,83], suggesting that clinical outcomes may be influenced by baseline disease severity, oral hygiene, and host-related factors. Importantly, reductions in BOP without parallel CAL gain may indicate control of inflammation rather than true periodontal regeneration.



These clinical findings are partially supported by biomarker analyses reported in the included studies. A total of 14 clinical studies assessed inflammatory and immunological markers, with most reporting reductions in proinflammatory mediators, such as IL-1β, IL-6, IL-8, IL-17, TNF-α, MMP-8, and salivary lactoferrin, following probiotic therapy [50,51,53,55,59,64,69,70,71,74,81]. Additionally, some studies, particularly those evaluating Bifidobacterium lactis HN019, observed upregulation of markers associated with host immune response, including β-defensin-3, Toll-like receptor 4 (TLR-4), and Cluster of Differentiation 4 (CD4), suggesting a potential enhancement of the epithelial immune barrier [74]. Increases in anti-inflammatory or regulatory mediators, such as IL-10, IL-12, and IL-16, were also described [50,64,70,71,74,83]. However, despite these favorable biochemical changes, a consistent correlation between biomarker modulation and clinically meaningful improvements (e.g., PD and CAL reduction) was not clearly established. Furthermore, considerable heterogeneity in biomarker selection, measurement methods, and reporting, along with the limited number of studies assessing these outcomes, hampers the identification of reproducible immunological patterns. Therefore, the clinical relevance of these biomarker changes remains uncertain. Studies with follow-up periods shorter than one month were not included in the present descriptive qualitative synthesis, as this timeframe is considered insufficient to detect meaningful changes in periodontal clinical parameters such as PD and CAL, which require tissue remodeling and healing over time [99]. Moreover, recent evidence suggests that improvements in inflammatory parameters may occur earlier than periodontal structural changes, reinforcing the notion that the short-term effects of probiotics are primarily anti-inflammatory [100,101].



Microbiological outcomes provide additional, albeit cautious, support for probiotic effects. Most studies assessing subgingival microbiota reported reductions in key periodontal pathogens, including Porphyromonas gingivalis, Aggregatibacter actinomycetemcomitans, Fusobacterium nucleatum, Prevotella intermedia, and red/orange-complex species [40,53,54,55,59,65,69,70,71,83,86,87]. Specific strains, such as Ligilactobacillus salivarius TI 2711, were also associated with improvements in clinical parameters and a reduction in Porphyromonas gingivalis levels [89,90]. However, probiotic colonization was generally transient, detectable for 60–180 days post-supplementation [55,57,59,70,77], suggesting that clinical effects may rely on continuous administration and are likely mediated by ecological modulation rather than stable integration into the resident microbiota. Variability in microbiological assessment methods further limits comparability and interpretation.



Beyond clinical outcomes, emerging evidence also points to possible immunoepigenetic implications. The modulation of inflammatory and lipogenic gene expression observed in B. animalis studies suggests that probiotics may induce transcriptional reprogramming. This raises the hypothesis that probiotics or their metabolites might influence the epigenetic landscape of tissue-resident memory T cells, which play a central role in the chronicity of periodontal inflammation [102]. Such interactions could be studied using advanced tools such as ATAC-seq or ChIP-qPCR to evaluate chromatin accessibility and histone modifications, ultimately providing deeper mechanistic insights.



Systematic reviews with meta-analysis have reported modest benefits of probiotics as adjuncts to periodontal therapy [98,103]. However, these effects appear to be more pronounced in sites with greater initial disease severity, particularly deep pockets (≥5 mm) [104]. Accordingly, current clinical guidelines do not support the routine use of probiotics as adjunctive therapy, although they acknowledge their safety and lack of significant adverse effects [5]. This reflects the fact that, despite promising findings, they were inconsistent across trials, limiting the ability to draw definitive conclusions regarding their clinical efficacy. Important limitations must be considered. Clinical studies are highly heterogeneous regarding patient populations, different probiotic strains, colony-forming unit (CFU) concentrations, dosages, administration routes, treatment durations, baseline disease severity, and follow-up periods, which limit direct comparisons across studies. Several studies reported no additional clinical benefit compared with conventional therapy alone [52,67,69,76,79,83,84]. Studies with follow-up periods shorter than one month were not included in the present descriptive qualitative synthesis, as this timeframe is considered insufficient to detect meaningful changes in periodontal clinical parameters such as PD and CAL, which require tissue remodeling and healing over time [105]. Moreover, recent evidence suggests that improvements in inflammatory parameters may precede periodontal structural changes, reinforcing the notion that the short-term effects of probiotics are primarily anti-inflammatory [100,101]. Therefore, while probiotics may offer potential adjunctive benefits, the current clinical evidence remains inconclusive and should be interpreted with caution.



Although clinically relevant, high-risk subgroups, such as those with genetic syndromes associated with gingival alterations or gingival enlargement, were not explored in depth due to the absence of clinical studies in these populations.



Future Directions


Future studies should prioritize mechanistically oriented and translational approaches to elucidate how probiotics modulate immune and metabolic pathways involved in periodontal disease. Well-designed clinical trials with harmonized probiotic formulations, dosing regimens, and timing relative to periodontal therapy should incorporate immunometabolic biomarkers alongside clinical parameters. Greater emphasis on systemic interactions, particularly within the gut–metabolic–oral axis, and on the long-term durability of probiotic-induced host modulation will be essential to advance probiotics as evidence-based adjuncts in periodontal therapy.





5. Conclusions


Probiotics demonstrate potential as adjunctive agents in periodontal therapy, as evidenced by improvements in clinical parameters such as PD, CAL, and BOP reported in clinical studies. However, the findings remain heterogeneous across trials. Variability in probiotic strains, CFU concentrations, administration routes, and treatment durations highlights the need for standardized clinical protocols to improve comparability and reproducibility and better establish their clinical efficacy. Stronger, long-term evidence is required to confirm their clinical efficacy and to standardize therapeutic protocols.
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	PD
	probing depth
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	bleeding on probing



	DM
	diabetes mellitus
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	World Health Organization



	FAO
	food and agriculture organization of the United Nations



	NF-κB
	nuclear factor kappa b



	MAPK
	mitogen-activated protein kinase



	IL-
	interleukin



	TNF-α
	tumor necrosis factor-α



	MMP-
	matrix metalloproteinases



	PI
	plaque index



	CAL
	clinical attachment level



	TLR4
	toll-like receptor 4



	CD
	cluster of differentiation



	HbA1c
	glycated hemoglobin



	LDL
	low-density lipoprotein



	HDL
	high-density lipoprotein



	TGF-β
	transforming growth factor beta



	CFU
	colony-forming units
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Figure 1. Mechanisms of probiotic action in Periodontitis. Figure designed with Canva (Canva Inc., Sydney, Australia). The large purple arrow represents the systemic axis, while the large green arrow represents the periodontal axis. The small green arrows indicate an increase, whereas the small red arrows indicate a decrease. 
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