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Abstract
Tuberculosis and periodontitis are two chronic diseases that have traditionally been viewed as unrelated. However, emerging research 
indicates a potential association between these conditions, which are significant public health concerns. Tuberculosis, caused by 
Mycobacterium tuberculosis, primarily affects the lungs but can manifest systemically. Periodontitis is a chronic inflammatory disease 
of the supporting tissues of the teeth, driven by oral pathogens. Both diseases share common risk factors such as smoking, diabetes, 
malnutrition, and HIV co-infection, which may exacerbate the bidirectional relationship between the immune system and systemic 
inflammation. This paper explores the potential pathophysiological connections between tuberculosis and periodontitis and discusses 
the implications for public health strategies. A literature review was conducted to identify studies linking tuberculosis and periodontitis, 
focusing on shared immunological pathways, risk factors, and systemic inflammatory processes. Epidemiological studies examining 
co-occurrence of the diseases in high-risk populations were also analyzed. The findings suggest that chronic inflammation caused by 
periodontitis may exacerbate systemic conditions like tuberculosis by increasing levels of circulating inflammatory markers, such as 
C-reactive protein, IL-6, and TNF-α. Likewise, individuals with tuberculosis may have a weakened immune system, increasing their 
susceptibility to periodontal infections. Shared risk factors, particularly smoking, diabetes, and malnutrition, further amplify the burden 
of both diseases. The immunological dysregulation present in tuberculosis, particularly in the case of immune exhaustion, may impair 
the body’s response to periodontal pathogens, leading to worse oral health outcomes. By adopting a more integrated approach to 
patient care, dental professionals can help mitigate the systemic impacts of these diseases, reduce the burden of tuberculosis in 
affected populations, and improve overall patient outcomes.
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INTRODUCTION
Tuberculosis and periodontitis present significant 
global health challenges, each carrying implications 
for individuals and communities on a global scale. 
Although traditionally viewed as separate conditions, 
recent research has brought to light a potential 
correlation between these prevalent health issues [1-3]. 
Tuberculosis, caused by Mycobacterium tuberculosis, 
is the most widespread infectious disease worldwide. 
Approximately one-third of the global population harbors 
latent tuberculosis, making it the leading infectious 
cause of death, claiming 1.4 million lives in 2015 [1].

On the other hand, periodontitis is a chronic inflammation 
of the gums that leads to the destruction of tooth-
supporting structures and can result in tooth loss due to 
bacterial infection [2].

The relationship between tuberculosis and periodontitis 
is complex and involves interactions between 
immunological, microbial, and systemic health factors. 
Studies have shown that chronic aspiration of bacteria 
in the oral cavity to the lower respiratory tract increases 

the risk of developing systemic diseases, particularly 
respiratory infections, including bacterial pneumonia, 
bronchitis, Chronic Obstructive Pulmonary Disease 
(COPD), and lung abscess [3].

Interestingly, patients with tuberculosis exhibit a 
correlation with periodontal conditions [4]. Individuals 
with poor dental health are more likely to develop COPD, 
even after controlling for factors such as age, sex, 
and smoking [5]. This suggests a possible connection 
between poor dental health. Therefore, it is essential to 
evaluate the periodontal health of individuals infected 
with tuberculosis, especially in endemic areas and 
underdeveloped countries, where tuberculosis remains 
a public health issue. Both diseases involve intricate 
interactions with the immune system and share several 
similarities. Tuberculosis triggers a chronic inflammatory 
response that compromises the immune system. 
Similarly, is a chronic inflammatory disease of the gums, 
primarily caused by bacterial infections, which have 
the potential to exacerbate systemic inflammation and 
influence the course of tuberculosis [6, 7].

The cytokine profile is a pivotal factor linking tuberculosis 
and periodontitis. Periodontitis is associated with 
elevated levels of pro-inflammatory cytokines such as 
TNF-α, IL-1 beta, and IL-6, which may play significant 
roles in tuberculosis pathology [8-10].
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This shared cytokine profile suggests a bidirectional 
influence, where periodontitis could contribute to 
the systemic inflammatory burden in patients, while 
tuberculosis-induced immune dysregulation may worsen 
periodontal disease. Multiple studies have provided 
epidemiological evidence supporting the association 
between tuberculosis and periodontitis [11-14].

Prevalence studies have demonstrated that individuals 
with tuberculosis have a higher occurrence of 
periodontitis than that in the general population. 
Immunosuppression caused by tuberculosis renders 
the gums more vulnerable to infection and inflammation, 
leading to an increased prevalence of periodontitis. 
Furthermore, case-control studies have indicated that 
patients with periodontitis are more prone to tuberculosis. 
Chronic inflammation in periodontitis may serve as a 
reservoir that impairs the body’s ability to control latent 
tuberculosis infection [9, 10].

Clinical observations have revealed that patients with 
tuberculosis often exhibit poor oral health, including 
high rates of periodontitis. Factors such as malnutrition, 
reduced saliva production, and overall compromised 
health, which are common in tuberculosis patients, 
contribute to these observations [11].

In addition, medications used for tuberculosis treatment, 
such as isoniazid and rifampicin, can have side effects 
that affect oral health, including dry mouth, which 
increases the risk of periodontitis [12].

Although current evidence supports an association 
between tuberculosis and periodontitis, it is important 
to note that direct causality has not been definitively 
established. Systematic reviews have emphasized the 
necessity for further longitudinal studies to gain a better 
understanding of these connections. Evidence-based 
research emphasizes the significance of integrated 
healthcare approaches, recognizing that managing 
periodontal health could have positive implications 
for patients with tuberculosis. Future research should 
explore these connections to develop comprehensive 
treatment strategies that effectively address both 
conditions. To effectively address the global burden of 
tuberculosis and periodontitis, it is crucial to enhance 
prevention and treatment strategies.

While Artificial Intelligence has improved early detection 
of oral diseases, [15]. public health education should also 
stress the importance of dental health for overall well-
being and its potential links to other systemic diseases.

Identifying the association between tuberculosis 
and periodontitis presents an opportunity to improve 
patient care and prevention strategies. As we aim to 
address these prevalent health concerns on a global 
scale, we must recognize the impact of periodontal 
health on tuberculosis, and vice versa. By promoting 
interdisciplinary collaboration and continued research, 

better outcomes can be achieved in patients with both 
tuberculosis and periodontitis.

PATHOPHYSIOLOGY
Both tuberculosis and periodontitis involve immune 
responses that can become dysregulated, leading to 
chronic inflammation. In tuberculosis, the host immune 
system responds to Mycobacterium tuberculosis 
by activating macrophages and T-cells, forming 
granulomas. In periodontitis, oral pathogens elicit an 
inflammatory response characterized by the release of 
pro-inflammatory cytokines such as interleukin-1 (IL-1), 
tumor necrosis factor-alpha (TNF-α), and others. These 
cytokines are also central to tuberculosis pathogenesis, 
suggesting that chronic periodontitis could exacerbate 
tuberculosis or vice versa by perpetuating a systemic 
inflammatory state.

Periodontitis is not just a localized disease; the 
persistent bacterial load and inflammation can lead to 
increased systemic levels of inflammatory mediators like 
C-reactive protein (CRP). This systemic inflammatory 
burden may impair immune defenses, potentially 
increasing susceptibility to tuberculosis. Tuberculosis, in 
turn, could suppress immune functions, making the host 
more vulnerable to periodontal infections. Both diseases 
involve immune exhaustion and an imbalance in pro- 
and anti-inflammatory cytokine levels, weakening host 
defenses over time. Several common risk factors link 
tuberculosis and periodontitis.

Smoking: Tobacco use is a well-established risk factor 
for both tuberculosis and periodontitis. Smoking impairs 
respiratory immunity, increasing the risk of tuberculosis 
infection, and also negatively affects oral health by 
altering the local immune environment and encouraging 
the growth of periodontal pathogens.

Diabetes: Diabetics are more susceptible to both 
tuberculosis and periodontitis due to impaired immune 
responses and poor wound healing.

Malnutrition and Socioeconomic Status: Both diseases 
are more prevalent in impoverished populations, where 
malnutrition and poor access to healthcare facilitate the 
progression of these infections. Malnutrition impairs the 
immune system’s ability to respond effectively to both 
tuberculosis and periodontal pathogens.

HIV Coinfection: HIV weakens the immune system, 
making individuals more susceptible to both tuberculosis 
and periodontitis. The interplay between HIV, 
tuberculosis, and periodontitis is especially complex 
and may exacerbate disease severity in co-infected 
individuals [14, 16].

LITERATURE REVIEW
According to Swain et al. explain that this comprehensive 
review provides insights into the global burden of 
tuberculosis, risk factors, and immune responses. It 
discusses tuberculosis’s systemic effects, which are 
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important when exploring potential links to oral diseases 
such as periodontitis [1] whereas Jing et al. stated this 
study investigates the correlation between periodontal 
health and tuberculosis in a high-risk population. It 
highlights how chronic periodontitis might contribute to 
tuberculosis susceptibility through shared inflammatory 
pathways [17, 18]. According to Kassahun et al. this article 
focuses on the systemic implications of periodontitis, 
highlighting its association with several systemic 
diseases, including tuberculosis. It argues for oral 
healthcare’s role in integrated public health strategies 
targeting both systemic infections and periodontal 
disease [19]. Srivastava et al. describe how periodontitis 
is linked to systemic diseases like tuberculosis through 
shared risk factors such as smoking and diabetes. It 
emphasizes the role of medical practitioners in managing 
the bidirectional impact of these conditions [20].

Furthermore, Kohale et al. discuss how periodontitis 
contributes to systemic inflammation and the potential 
for it to exacerbate diseases such as tuberculosis. 
It advocates for holistic care approaches to manage 
both periodontal and systemic conditions [21]. 
Cairo et al. review the associations between periodontitis 
and various systemic conditions, proposing mechanisms 
through which periodontitis may influence diseases like 
tuberculosis. It underscores the need for interdisciplinary 
care in managing systemic and oral health simultaneously 
[22]. Jha et al. stated that the article outlines the global 
burden of tuberculosis and explores future directions 
for tuberculosis care, prevention, and research. While 
not focused on oral health, it provides crucial context for 
understanding how systemic conditions like tuberculosis 
could intersect with chronic inflammatory diseases such 
as periodontitis [23].

Moreover, Acunzo et al. express that the systematic 
review discusses the relationship between periodontal 
disease and respiratory infections, indirectly suggesting 
how the inflammatory burden from periodontitis might 
exacerbate infectious diseases like tuberculosis [24]. 
Strom et al. focus on the bidirectional relationship 
between diabetes and periodontitis, providing insight 
into how shared systemic risk factors for periodontitis 
may also influence tuberculosis, particularly in high-risk 
populations like diabetics [25].

IMPLICATIONS FOR PUBLIC HEALTH
Early Screening and Dual Disease Management: 
The potential connections between tuberculosis and 
periodontitis suggest the need for integrated health 
strategies. Periodontal health assessments could be 
incorporated into tuberculosis screening programs, 
particularly in high-risk populations such as smokers, 
diabetics, and individuals living in tuberculosis-endemic 
regions.

Addressing Systemic Inflammation: Public health policies 
should emphasize controlling chronic inflammation 
through better management of periodontitis. Strategies 
like oral hygiene education, routine dental care, and 
periodontal treatment may reduce systemic inflammation, 
potentially lowering tuberculosis susceptibility in 
vulnerable populations.

Holistic Disease Prevention Programs: Prevention 
programs targeting common risk factors such as smoking 
cessation and diabetes management could benefit both 
tuberculosis and periodontitis control efforts. A multi-
pronged approach addressing these modifiable risk 
factors could have a significant impact on reducing the 
burden of both diseases.

 Integration of Dental and Medical Care: Strengthening 
collaboration between dental and medical professionals 
is crucial for early detection and management. In 
tuberculosis-endemic areas, dental professionals 
could play a role in identifying individuals at risk of 
tuberculosis through signs of poor oral health, while 
medical professionals managing tuberculosis patients 
should consider their oral health status as part of 
comprehensive care.

RECOMMENDATIONS FOR DENTISTS AND 
DENTAL HYGIENISTS

Early Detection and Risk Assessment
Dentists should include tuberculosis risk assessments as 
part of their routine health history evaluations, especially 
for patients in high-risk populations (e.g. those with 
diabetes, smokers, or those from tuberculosis-endemic 
regions). Inquiry about tuberculosis exposure, symptoms 
(chronic cough, fever, night sweats, weight loss), and 
medical history can help in identifying at-risk individuals. 
Dental hygienists, as frontline oral health providers, can 
assess patients’ periodontal status and be alert for signs 
of periodontitis. Hygienists should ask questions related 
to systemic health conditions, including tuberculosis, 
as poor periodontal health may indicate a systemic 
condition or compromised immune function.

Oral Health as a Gateway to Systemic Health
Dentists should promote the concept that good oral 
health contributes to overall systemic health. Educating 
patients about how untreated periodontal disease can 
exacerbate systemic conditions, including tuberculosis, 
is crucial. For tuberculosis patients, dentists should 
emphasize the importance of maintaining optimal oral 
hygiene to minimize the inflammatory burden on the 
immune system. Hygienists play a critical role in educating 
patients about proper oral hygiene techniques and their 
impact on general health. Highlighting the connection 
between systemic infections like tuberculosis and oral 
health will help patients understand the importance of 
periodontal care as a preventive measure.
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Cross-Disciplinary Collaboration
Dentists should work closely with medical professionals, 
particularly in tuberculosis-endemic areas, to ensure 
comprehensive care. Referral systems between dental 
and medical providers can help manage patients with 
co-existing conditions like tuberculosis and periodontitis. 
For instance, tuberculosis patients could be referred 
for periodontal evaluations, while patients with 
severe periodontitis could be referred for tuberculosis 
screening. Hygienists should collaborate with public 
health initiatives, participating in community health 
outreach programs that screen for both oral diseases 
and tuberculosis. By linking dental hygiene services with 
tuberculosis control programs, hygienists can contribute 
to integrated disease prevention efforts.

Infection Control and Patient Safety
Dentists need to maintain stringent infection control 
protocols, especially in clinics where tuberculosis 
prevalence is high. Tuberculosis can be transmitted in 
healthcare settings, and dental care providers must be 
trained to recognize the signs of active tuberculosis. 
Proper ventilation, personal protective equipment, and 
sterilization practices are essential to prevent tuberculosis 
transmission in dental clinics. Hygienists should follow 
rigorous infection control procedures, especially when 
dealing with high-risk patients. This includes the use 
of appropriate masks (e.g. N95 respirators) when 
treating individuals who may have tuberculosis, as well 
as ensuring that patients are screened for tuberculosis 
symptoms before undergoing routine dental care.

Patient Education and Public Health Advocacy
Dentists can act as public health advocates by 
educating patients about the connections between 
tuberculosis and oral health. In areas where tuberculosis 
is prevalent, dentists should offer guidance on how 
managing oral infections, especially periodontitis, can 
help reduce overall systemic inflammation and the risk 
of complications from tuberculosis. Dental hygienists are 
ideally placed to offer preventive advice and promote 
public health. Hygienists should work with public health 
campaigns to raise awareness about tuberculosis, 
periodontal disease, and the importance of oral hygiene 
in preventing systemic infections. They can provide 
educational materials and presentations at community 
health events, emphasizing the role of oral health in 
preventing systemic diseases like tuberculosis.

Management of High-Risk Populations
Dentists should prioritize the care of high-risk populations, 
such as immunocompromised individuals (e.g. HIV-
positive patients, diabetics) and tuberculosis patients. 
These groups may require more frequent dental check-
ups and early intervention to prevent the progression 
of periodontitis, which could exacerbate systemic 
inflammation. Hygienists should provide targeted care 
for high-risk populations, including personalized oral 
hygiene regimens and more frequent professional 

cleanings. Offering tailored advice to these individuals 
about how their health conditions, such as tuberculosis, 
can impact their oral health is crucial for long-term 
disease prevention [14, 16]. Furthermore, with the 
advancement of technology in recent times, dentists can 
facilitate the provision of advice [26]. Gaining a deeper 
understanding of this connection has the potential to 
revolutionize our approach to treatment and prevention 
strategies for both tuberculosis and periodontitis [1].

CONCLUSION
The potential association between tuberculosis and 
periodontitis holds significant public health implications. 
Both are chronic, infectious conditions that affect millions 
globally, with tuberculosis being a major public health 
concern and periodontitis a leading cause of tooth loss. 
Their link could potentially worsen the overall health 
burden in affected populations. The inflammation seen 
in periodontitis may compromise the immune system, 
possibly increasing susceptibility to tuberculosis or 
exacerbating its severity. Conversely, tuberculosis’s 
systemic effects might weaken oral health, contributing 
to periodontal disease progression. This association 
suggests the need for integrated care models from 
a public health perspective. Public health strategies 
should consider joint screening and management of 
tuberculosis and periodontitis, especially in populations 
with high tuberculosis prevalence. This could improve 
early detection, enhance treatment outcomes, and 
reduce healthcare costs. Raising awareness about oral 
health’s role in systemic diseases like tuberculosis may 
also encourage preventive measures, promoting better 
overall health outcomes.

Further research is necessary to solidify the causal 
links, establish common risk factors, and design 
effective interventions that address both conditions 
simultaneously.
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