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SETTING THE STAGE

The newly launched (June 1, 2020) Frontiers in Dental Medicine (FDMED) has a bold mission and vision focused on ensuring that dental, oral, and craniofacial health and diseases are understood in the context of the whole body. FDMED advocates a transdisciplinary, systems-based approach1 to solving basic, clinical, and translational challenges in order to improve oral and overall health outcomes for all communities. FDMED will accomplish this by attracting rigorous, innovative investigations, and commentaries from researchers where dental-oral health is an integral part of investigations into underlying health mechanisms to include biological, behavioral and social factors, clinical approaches, tools and technologies and health care delivery models/policies. We envision that the information disseminated in Frontiers in Dental Medicine and Frontiers in Oral Health will stimulate further work and ultimately contribute to the development of evidence-based, cost-effective disease prevention and health care strategies applicable across diverse populations.



THE GRAND CHALLENGE

The Grand Challenge for this field is to make this vision a reality, creating innovations for health by integrating oral health across science and other health sectors.



INTENSIFYING COLLABORATIVE RESEARCH EFFORTS AND ACCELERATING SCIENCE TRANSLATION

Why is a collaborative approach important? Much research and clinical practice lack a collaborative approach across disciplines and professions. This is very evident in the separation of dental-oral considerations from the rest of overall health across much of the health enterprise—from wet bench science to delivery of healthcare itself. The consequences are devastating—a siloed (and sometimes stalled) approach to the science, and ineffective, fragmented, and costly delivery systems. Added to this, are siloed approaches even within a given profession e.g., subspecialties within medicine and dentistry. This has resulted in a of lack of translation of basic science to clinical care, and to policies which can reach communities to achieve real advances in health. This separation has also led to the general perception that oral and dental health are somehow less important to overall health and well-being, and hence they are not prioritized in professional training, public policy or healthcare delivery. For underserved communities, this inattention to and lack of resources for oral health have resulted in significant and consequential disparities in oral health and access to care beyond those seen in other areas of health—disparities which could, in part, be ameliorated by integrated approaches to science, policy, and healthcare (1–9).

There are potentially large pay offs in knowledge and public health to be gained from interrogating the dental-oral-craniofacial region in the context of the whole body. Of urgency in the current SARS-CoV-2 pandemic is an understanding of how the host response and inflammatory networks result in differences in disease manifestations across the body (10). For example, there is need for a deeper understanding of how the virus affects taste and smell receptors. There is also the potential of new salivary diagnostics to identify virus in saliva of infected individuals, and mouth rinses for preventing infection and/or disease progression. Meanwhile oral aerosol generation has been a critical area for investigating disease transmission (11–16).

Broader questions such as why certain diseases manifest themselves differently (or similarly) in specific tissues or organs or why are there are differences (or similarities) in the responsiveness of specific tissues to a given environmental factor can also be revelatory. For example, research led by diverse teams, focused on determining the cause for severe microcephaly in infants exposed to Zika virus, in utero, demonstrated that the virus infects neural crest cells (17, 18). The area of craniofacial research and clinical practice is one that validates the value of trans-disciplinary teams advancing evidence-based research with application to the clinic.

As the mouth can be both a window and gateway into the body, systemic conditions as well as side effects of medical therapies may present early with oral manifestations. Unfortunately, the disconnects between the dental-oral region and the body have hampered recognition of these signs and symptoms. It is our hope that this Grand Challenge, and the Research Topic to follow, will escalate collaborative efforts at the research, clinical and health system levels. New investigations show the potential of such collaborations. In recent years the immune-microbiome complex has become an area of intense investigation revealing the effects of a healthy vs. a diseased microbiome from various regions, e.g., mouth, skin, gastrointestinal tract, urogenital tract, on the host-immune response (19, 20). It has long been known that microbes associated with the oral cavity are active in distant parts of the body and can be etiologic in bacterial endocarditis, joint infections, brain abscesses, but newer studies reveal the potential for certain oral bacteria to colonize the gut. For example, Klebsiella, can induce an inflammatory response in the gut, but not in the oral mucosa (21), while Fusobacterium nucleatum, an oral bacterium associated with severe periodontal disease, is linked to colon cancer (22). Porphyromonas gingivalis, a keystone pathogen in chronic periodontal disease, has been identified in amyloid plaques of individual's with Alzheimer's disease (23).

The potential for drugs to affect the dental-oral-craniofacial (DOC) complex is vast. As one example, bisphosphonates and other antiresorptive agents, commonly used to treat osteoporosis and certain cancers, have resulted in osteonecrosis of the jaw; understanding this complication has been critical for elucidating the dynamics of bone metabolism—and for informing patients taking these drugs of the attendant oral health risks (24). There are also oral conditions/syndromes/diseases which are not diagnosed in a timely fashion due to the lack of collaborative approaches, and where delay can be disastrous. One example is cancers, where oral cancer detection has taken on added importance with the rise of oral-pharyngeal cancers in younger persons, many associated with HPV. When HPV vaccines were first advocated, it was primarily for prevention of cervical cancer; it took careful examination of oral pathologies to reveal this potentially devastating disease manifestation in the oral cavity (25, 26).

As these few examples illustrate, the complex nature of health determinants requires broad collaborations across disciplines and sectors to gain scientific data to inform clinical care and policy decisions. As an example of a downstream effect, the high incidence of periodontal infections in individuals with Diabetes have led many U.S. insurance companies to offer additional dental care for their patients with this disease. Other downstream outcomes include physicians advising patients of the oral health impacts of antiresorptive therapies, and dentists counseling their patients on the HPV vaccine.



THE BODY GETS IT, WHY DON'T WE?



CHANGING THE CONTEXT FOR ORAL HEALTH

The siloing of dentistry from other health care professions in the U.S. is the result of the historic separation of medicine and dentistry. This precedent has been maintained across almost two centuries [despite calls for better integration in seminal analyses such as the Gies Report (27)], and is now ensconced in the institutions of education/training, in the research enterprise, in financing of healthcare and in delivery models. As such it has had critical consequences for public health and costs of care; the disparities in oral health and access to care under this system have been extensively documented (28).

Less clear have been the steps needed to overcome this divide, given the extent of institutionalization of this separation across health sectors and in public perceptions. Yet, as the science has advanced, the calls for integration of oral health into overall health and of the need for closer alignment of dentistry with medicine have been sounded and have begun to intensify.

The 2000 U.S. Surgeon General's Report on Oral Health (29) and the subsequent National Call to Promote Oral Health (30) recognized the growing evidence of the importance of DOC in overall health. Some 20 years later a second SGROH (planned release later in 2020) will explicitly address the reasons for and challenges of integrating oral health. The NASEM Roundtable on Integrating Oral and General Health through Health Literacy Practices extensively documented the many integration efforts underway (e.g., pediatricians providing F varnishes and other oral health preventive interventions in their offices) (31) and led to promising discussions (32). In 2019 The journal Lancet published a series of articles on the importance of oral health, emphasizing the need for integration, and subsequently launched a Lancet Oral Health Commission (33). Other efforts have been aimed at integrating oral health into non-dental health professional training (34).

The vision of FDMED and this Grand Challenge are aligned with these and other calls for integration across science, policy and healthcare (35). We are also collaborating with other efforts aimed at shifting this paradigm, such as a 2021 Salon being planning by the Santa Fe Group that will also explore innovations needed in the integration of oral and overall health (36).

But much work remains to be done to bring this vision to reality.



MAKING A DIFFERENCE

To disseminate and catalyze more investigations in this area, FDMED will release a Research Topic specifically calling for submissions responsive to this challenge. The dental-oral-craniofacial field needs not just more research, but studies that reflect an emerging paradigm that delves into the response of dental-oral tissues to genetic and epigenetic modulators, the microbiome and immune surveillance, as well as other kinds of investigations that explicate basic mechanisms underlying clinical conditions such as those discussed above. By attracting researchers focused on a systems-based approach, Frontiers in Dental Medicine will identify where further exploration is needed at the basic, translational and clinical levels, and which clinical and research partnerships are needed to accelerate this science.

In this way Frontiers in Dental Medicine hopes to create exponential growth in our understanding of the underlying mechanisms guiding health and disease that includes the dental-oral-craniofacial region. The ultimate results will be advances in precision healthcare that include dental-oral-craniofacial factors in health and disease. Without a comprehensive and integrated approach to medical science that includes dental and oral health, our public policies cannot provide the best answers to health promotion, disease prevention, early detection and treatment for the most common diseases, as well as for many rare ones.
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FOOTNOTES

1For the purpose of this Grand Challenge, recognizing that “systems-based approach” means different things to different groups, we consider systems-based approaches as defined by NIH in 2011 and in concert with our focus on integration of oral with within total health, “an approach in biomedical research to understanding the larger picture—be it at the level of the organism, tissue, or cell—by putting its pieces together. It's in stark contrast to decades of reductionist biology, which involves taking the pieces apart.” https://irp.nih.gov/catalyst/v19i6/systems-biology-as-defined-by-nih.
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