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Rheumatoid arthritis (RA) and periodontitis (PD) are chronic inflammatory diseases that frequently co-exist, 

presenting a persistent clinical puzzle for specialists. Clinicians have long observed this epidemiological 

overlap, but the precise mechanisms driving this association remained elusive. A recent review published in the 

Journal of Clinical Periodontology dissects the role of subgingival microbial dysbiosis, positing it as a central 

pathophysiological link that fuels systemic inflammation in both conditions.1

K E Y  TA K E AWAY S

º The Pivot: Subgingival microbial dysbiosis is not merely a local phenomenon but a driver of systemic 

inflammation linking RA and periodontitis.

º The Data: Specific keystone pathogens like Porphyromonas gingivalis and Aggregatibacter 

actinomycetemcomitans initiate citrullination and neutrophil extracellular trap formation, contributing to 

autoimmune responses.1

º The Action: Integrated management strategies targeting oral dysbiosis may offer novel therapeutic 

avenues for patients with co-existing RA and periodontitis.

Rheumatoid arthritis, a debilitating autoimmune disease, affects approximately 0.5% to 1% of the global adult 

population, leading to progressive joint destruction and systemic complications. Periodontitis, a chronic inflammatory 

disease of the tooth-supporting tissues, impacts a staggering 20% to 50% of adults worldwide, often progressing silently 

until significant bone loss occurs. The frequent co-occurrence of these conditions has prompted extensive research into 

shared etiological pathways, moving beyond mere correlation to explore mechanistic links.1

The review, conducted by Lopez-Oliva, Chapple, and Paropkari, systematically explored the existing literature to identify 

how subgingival microbial dysbiosis might mediate inflammation in both RA and PD.1 The authors focused on the 

specific microbial shifts within the oral cavity and their downstream effects on the host immune system, aiming to 

construct a comprehensive model of the shared pathophysiology. They synthesized evidence from human observational 

studies, animal models, and in vitro experiments, providing a deep dive into the molecular and immunological crosstalk 

between the oral microbiome and systemic autoimmunity.1

The Dysbiosis-Inflammation Axis
The core hypothesis of the review centers on dysbiosis, an imbalance in the microbial community, particularly within 

the subgingival biofilm. In periodontitis, this dysbiosis is characterized by an increase in pathogenic Gram-negative 

anaerobic bacteria, such as Porphyromonas gingivalis (P. gingivalis), Aggregatibacter actinomycetemcomitans (A. 
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actinomycetemcomitans), and Tannerella forsythia.1 These keystone pathogens possess unique virulence factors that 

not only drive local periodontal tissue destruction but also exert systemic effects, influencing the immune response far 

beyond the oral cavity.1

P. gingivalis, for instance, produces peptidylarginine deiminase (PAD), an enzyme that converts arginine residues into 

citrulline.1 This post-translational modification is critical because citrullinated proteins are key autoantigens in RA, 

leading to the production of anti-citrullinated protein antibodies (ACPAs).1 ACPAs are highly specific biomarkers for 

RA, present in 60% to 80% of RA patients, and often precede clinical symptom onset by several years.1 The presence 

of P. gingivalis in the subgingival plaque therefore provides a plausible mechanism for initiating or exacerbating the 

autoimmune cascade characteristic of RA.1

But the influence of oral dysbiosis extends beyond citrullination. A. actinomycetemcomitans, another prominent 

periodontal pathogen, induces hypercitrullination through a different mechanism: leukotoxin A.1 This toxin triggers 

neutrophil extracellular trap (NET) formation, a process known as NETosis.1 NETs are web-like structures composed of 

decondensed chromatin, histones, and antimicrobial proteins, released by neutrophils to trap and kill pathogens.1 While 

beneficial in host defense, excessive or dysregulated NETosis exposes self-antigens, including citrullinated proteins, 

to the immune system, thereby promoting autoimmunity.1 This mechanism directly links periodontal infection to the 

generation of autoantigens relevant to RA pathogenesis.

Systemic Spillover and Immune Priming
The review highlights that the chronic inflammation and ulceration characteristic of periodontitis lead to a constant influx 

of bacterial products, such as lipopolysaccharides (LPS), and inflammatory mediators into the systemic circulation.1 

This systemic exposure primes the immune system, contributing to a low-grade chronic inflammatory state.1 LPS, a 

potent immunostimulant from Gram-negative bacteria, activates Toll-like receptor 4 (TLR4) on immune cells, leading 

to the release of pro-inflammatory cytokines like TNF-±, IL-1², and IL-6.1 These cytokines are central to the pathogenesis 

of RA, driving synovial inflammation and joint destruction.1

The authors also discussed the concept of molecular mimicry, where bacterial antigens share structural similarities with 

host proteins.1 Immune responses directed against these bacterial antigens can inadvertently cross-react with host tissues, 

triggering autoimmune reactions.1 While not the primary focus, this mechanism contributes to the broader understanding 

of how oral pathogens can break immune tolerance and initiate systemic autoimmunity. The sheer volume of bacterial 

load and inflammatory mediators originating from a diseased periodontium creates a fertile ground for systemic immune 

dysregulation, a critical factor in RA development and progression.

The Role of the Gut Microbiome
While the review primarily focused on subgingival dysbiosis, it acknowledged the intricate interplay with the gut 

microbiome.1 The oral cavity serves as a reservoir for microbes that can translocate to the gut, influencing its microbial 

composition and immune homeostasis.1 Dysbiosis in the gut, characterized by an altered ratio of beneficial to pathogenic 

bacteria, also contributes to systemic inflammation and autoimmunity.1 For example, an increase in certain gut bacteria, 

such as Prevotella copri, has been associated with RA pathogenesis.1

The review posited a bidirectional relationship: oral pathogens can colonize the gut, and gut dysbiosis can, in turn, 

influence systemic immune responses that affect both the joints and periodontal tissues.1 This complex interaction 
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underscores the need for a holistic view of microbial health in autoimmune diseases. The gut-oral axis, therefore, 

represents another layer of complexity in the shared pathophysiology of RA and PD, suggesting that interventions 

targeting either site could have broader systemic benefits. The Oxford Handbook of Gastroenterology & Hepatology 

provides further context on the systemic implications of gut microbiome health.

Clinical Implications and Future Directions
The mechanistic links identified in this review carry significant clinical implications. Recognizing subgingival dysbiosis 

as a driver of systemic inflammation and autoimmunity suggests that effective periodontal therapy could have a beneficial 

impact on RA disease activity.1 Studies have shown that non-surgical periodontal treatment, including scaling and 

root planing, can reduce systemic inflammatory markers and improve RA disease activity scores in some patients.1 

However, these studies often suffer from small sample sizes and heterogeneity in design, making definitive conclusions 

challenging.1

The review also highlighted the potential for novel therapeutic strategies. Targeting specific keystone pathogens or their 

virulence factors, such as PAD inhibitors, could offer a precision medicine approach to managing both conditions.1 

Furthermore, modulating the oral and gut microbiomes through prebiotics, probiotics, or fecal microbiota transplantation 

represents an intriguing, albeit nascent, area of research.1 The challenge lies in identifying the specific microbial 

signatures that are most relevant to disease pathogenesis and developing interventions that can reliably restore eubiosis.

The open-label nature of many existing periodontal intervention studies is an obvious caveat.1 Blinding patients and 

clinicians to periodontal treatment is inherently difficult, introducing potential bias in outcome assessment. The trial 

designs often lack sufficient power to detect differences in hard RA endpoints, focusing instead on surrogate markers 

like inflammatory cytokines or disease activity scores.1 Moreover, the heterogeneity of RA and PD phenotypes means 

that a one-size-fits-all approach to microbial modulation is unlikely to succeed. The review itself is a synthesis of 

existing literature, not a primary research study, and therefore reflects the limitations and biases present in the aggregated 

evidence. Still, the authors meticulously dissected the available data, providing a coherent framework for understanding 

the shared pathophysiology.1

The next step involves large-scale, well-designed randomized controlled trials to definitively assess the impact of 

periodontal therapy on RA outcomes. Such trials should incorporate detailed microbial profiling, both oral and gut, to 

identify specific microbial shifts and their correlation with clinical responses. The field also needs to explore the optimal 

timing and intensity of periodontal interventions in RA patients, considering disease duration and severity. Understanding 

the precise mechanisms by which microbial dysbiosis contributes to autoimmunity will be key to developing truly 

effective, integrated management strategies for these co-existing chronic inflammatory diseases.

CLINICAL IMPLICATIONS

The persistent epidemiological link between rheumatoid arthritis and periodontitis has always felt like more 

than coincidence. This review provides a compelling mechanistic framework, moving beyond mere association 

to pinpoint subgingival dysbiosis as a central driver. Clinicians managing RA patients, particularly those with 

refractory disease or high ACPA titers, should now consider a thorough periodontal assessment as part of their 

routine workup. Ignoring oral health is no longer tenable when the evidence points to a direct immunological 

connection.
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For rheumatologists, this means integrating oral health into their diagnostic and management algorithms. It 

is not enough to simply ask about gum disease; a referral to a periodontist for comprehensive evaluation 

and treatment should be considered, especially for patients with active RA and clinical signs of periodontitis. 

The potential for periodontal therapy to reduce systemic inflammation and potentially modulate RA disease 

activity, while not yet definitively proven in large-scale trials, warrants proactive management.

The implications extend to general practitioners as well. Early identification of periodontal disease in patients 

with or at risk for RA could offer a window for intervention. A simple oral examination and history of bleeding 

gums or tooth mobility might prompt a referral that could influence the trajectory of a systemic autoimmune 

condition. This review reinforces the concept of the body as an interconnected system, where local microbial 

imbalances can have profound systemic consequences.

The challenge remains in translating these mechanistic insights into tangible clinical benefits. While the 

evidence for specific microbial culprits like P. gingivalis is strong, developing targeted therapies that precisely 

modulate the oral microbiome without broad-spectrum antibiotic effects is the next frontier. Until then, 

optimizing conventional periodontal care for RA patients represents a pragmatic, evidence-informed approach 

to potentially improve overall disease management.
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