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INTRODUCTION

Oral cavity is the most common site of Head and Neck Squamous Cell Carcinoma (HNSCC) which is ranked as the 8 th most common cancer worldwide [START_REF] Bray | GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries[END_REF]. Oral SCC (OSCC) is a major cause of morbidity and mortality [START_REF] Ferlay | Cancer Incidence and Mortality Worldwide: Sources, Methods and Major Patterns in GLOBOCAN 2012[END_REF][START_REF] Cramer | The Changing Therapeutic Landscape of Head and Neck Cancer[END_REF]. OSCC are preceded by mucosal precancerous changes that might be visible as white (leukoplakia) or red (erythroplakia) lesions, but are mostly not macroscopically visible, which explains that most OSCC seem to develop de novo. However, the preceding precancerous changes can present under the microscope as abnormal mucosal epithelium, also indicated as dysplasia, graded as mild moderate and severe, or they can be identified by genetic markers. In 2017, the World Health Organization (WHO) has defined oral potentially malignant disorders (OPMD) as "clinical presentations that carry a risk of cancer development in the oral cavity, whether in a clinically definable precursor lesion or in clinically normal mucosa" [START_REF] Woo | Oral Epithelial Dysplasia and Premalignancy[END_REF]. Thus OPMD may precede OSCC, and may be visible or not [START_REF] Liu | Non-Invasive Techniques for Detection and Diagnosis of Oral Potentially Malignant Disorders[END_REF]. While it is traditionally assumed that OPMD and OSCC are associated with similar risk factors (e.g., alcohol, tobacco, betel quid), a proportion of OPMD and OSCC cases occur in the complete absence of any identifiable risk factor, particularly in young patients never drinkers/smokers [START_REF] Miranda-Filho | Global Patterns and Trends in Cancers of the Lip, Tongue and Mouth[END_REF][START_REF] Patel | Increasing Incidence of Oral Tongue Squamous Cell Carcinoma in Young White Women, Age 18 to 44 Years[END_REF][START_REF] Hussein | Global Incidence of Oral and Oropharynx Cancer in Patients Younger than 45 Years versus Older Patients: A Systematic Review[END_REF][START_REF] Satgunaseelan | The Incidence of Squamous Cell Carcinoma of the Oral Tongue Is Rising in Young Non-Smoking Women: An International Multi-Institutional Analysis[END_REF]. The overall worldwide prevalence of OPMD is about 4.5% [START_REF] Mello | Prevalence of Oral Potentially Malignant Disorders: A Systematic Review and Meta-Analysis[END_REF]. The main risk factors of malignant transformation of OPMD described to date are patient related, clinical (e.g., female, >50 years; nonsmoker with a nonhomogeneous red lesion of the tongue and floor of mouth >200 mm2 and existing for several years; history of previous OSCC; diabetes mellitus), tumor related, histological (i.e., severe dysplasia), and molecular factors (i.e., aneuploidy, loss of heterozygosity [LOH]). The reported malignant transformation rates range from 3 to 66%, indicating that variable definitions may be used, data with different follow-up periods have been collected and the existence of histological and in particular molecular heterogeneity of OPMD [START_REF] Foy | Oral Cancer Prevention Worldwide: Challenges and Perspectives[END_REF][START_REF] Iocca | Potentially Malignant Disorders of the Oral Cavity and Oral Dysplasia: A Systematic Review and Meta-Analysis of Malignant Transformation Rate by Subtype[END_REF][START_REF] Ibáñez De Mendoza | Malignant Development of Proliferative Verrucous/Multifocal Leukoplakia: A Critical Systematic Review, Meta-Analysis and Proposal of Diagnostic Criteria[END_REF][START_REF] De La Cour | Human Papillomavirus Prevalence in Oral Potentially Malignant Disorders: Systematic Review and Meta-Analysis[END_REF][START_REF] Ramos-Garcia | Diabetes Mellitus and Oral Cancer/Oral Potentially Malignant Disorders: A Systematic Review and Meta-Analysis[END_REF]. For OPMDs that are visible standard policy is to take multiple, repeated, and deep incision biopsies to check for invasive growth and dysplasia.

Treatment of the OPMD may prevent malignant transformation and improve outcome [START_REF] Miranda-Filho | Global Patterns and Trends in Cancers of the Lip, Tongue and Mouth[END_REF][START_REF] Foy | Oral Cancer Prevention Worldwide: Challenges and Perspectives[END_REF]. The surgical excision of OPMD can decrease the risk of malignant transformation at the same site, but it does not eliminate the risk of subsequent development of SCC at other sites [START_REF] Lippman | Oral Cancer Prevention and the Evolution of Molecular-Targeted Drug Development[END_REF]. To date, no standard therapy has been shown to be effective in patients with OPMD to prevent OSCC development in the entire field of cancerization [START_REF] Lodi | Interventions for Treating Oral Leukoplakia to Prevent Oral Cancer[END_REF].

Main challenges are (i) to define an OPMD classification system integrating new pathological and molecular characteristics aiming (ii) to better identify OPMD at high risk of malignant transformation, and (iii) to develop prevention strategies that would treat both the visible lesion and the entire field of cancerization [START_REF] Ranganathan | Oral Epithelial Dysplasia: Classifications and Clinical Relevance in Risk Assessment of Oral Potentially Malignant Disorders[END_REF][START_REF] Warnakulasuriya | Oral Cancer Screening: Past, Present, and Future[END_REF]. Large longitudinal studies of OPMD case with malignant transformation, as the most relevant clinical outcome, are required.

Pathological perspective

As defined in the recent OPMD WHO classification, OPMD include fifteen disorders affecting the oral mucosa (e.g. leukoplakia, erythroplakia, proliferative verrucous leukoplakia, oral submucous fibrosis …) and which are either secondary to genetic aberrations, exposure to exogenous factors such as tobacco and/or immune-mediated disorders or related to rare inherited diseases [START_REF] Woo | Oral Epithelial Dysplasia and Premalignancy[END_REF][START_REF] Warnakulasuriya | Oral Potentially Malignant Disorders: A Comprehensive Review on Clinical Aspects and Management[END_REF]. The different histologic features, especially those usually used to grade dysplasia (architectural and cytologic changes…) have been reviewed elsewhere [START_REF] Müller | Oral Epithelial Dysplasia, Atypical Verrucous Lesions and Oral Potentially Malignant Disorders: Focus on Histopathology[END_REF].

The histopathological diagnosis and grading of dysplasia are the gold standard in guiding OPMD management. Unfortunately, especially in the oral cavity, it is challenging because of the high degree of inter and intra-observer variability, resulting in limited value of grading of dysplasia as a predictive factor for OPMD malignant transformation [START_REF] Goodson | Oral Precursor Lesions and Malignant Transformation -Who, Where, What, and When?[END_REF][START_REF] Gupta | Current Challenges and the Diagnostic Pitfalls in the Grading of Epithelial Dysplasia in Oral Potentially Malignant Disorders: A Review[END_REF]. The WHO classification postulates that the more advanced the degree of dysplasia, the higher the likelihood of developing oral squamous cell carcinoma (OSCC). However, literature reports that OSCC may also arise from seemingly non-dysplastic epithelium. The histology of these lesions is subtle and easily underdiagnosed. In particular, by studying the abnormalities in the mucosa surrounding OSCC, it was recently shown that the dysplastic changes are most commonly subtle (70%, with the features of so-called differentiated dysplasia) and therefore may easily be undervalued by the pathologist [START_REF] Koljenovic | PO-072 Differentiated Dysplasia, an Undervalued Precursor of Oral Squamous Cell Carcinoma[END_REF]. To improve the dysplasia diagnosis, authors proposed refined histopathological criteria, and have shown that immunohistochemistry with antibodies against cytokeratin 13, cytokeratin 17, and Ki67 is a useful diagnostic adjunct. It has been shown that compared to the classic histologic criteria (Who 2017), differentiated dysplasia improves the prediction of oral leukoplakia at increased risk of malignant progression [START_REF] Wils | Incorporation of Differentiated Dysplasia Improves Prediction of Oral Leukoplakia at Increased Risk of Malignant Progression[END_REF]. To address the issues in histological diagnosis and grading of dysplasia, we should develop refined and standardized histopathological criteria encompassing the various histological appearances for reliable diagnosis of OPMD and implement validated immunohistochemical and molecular biomarkers.

In addition, Artificial Intelligence methods is becoming a powerful diagnostic adjunct [START_REF] Mahmood | Artificial Intelligence-Based Methods in Head and Neck Cancer Diagnosis: An Overview[END_REF]. In particular, machine learning and deep learning algorithms are promising for diagnostic support (enhance laboratory efficiency & quality assurance), as disruptive technology to standard biomarkers, and to derive patterns not achievable by a human observer [START_REF] Bashir | Automated Grade Classification of Oral Epithelial Dysplasia Using Morphometric Analysis of Histology Images[END_REF]. Although this field is rapidly evolving, currently very few algorithms have reached clinical implementation [START_REF] Van Der Laak | Deep Learning in Histopathology: The Path to the Clinic[END_REF].

Biomarkers, prospective high-risk cohorts with embedded trials Besides clinical and histological characteristics of OPMD [START_REF] Woo | Oral Epithelial Dysplasia and Premalignancy[END_REF], several biomarkers have been proposed to identify patients with OPMD at high risk of OSCC development [START_REF] Mello | Oral Potentially Malignant Disorders: A Scoping Review of Prognostic Biomarkers[END_REF]. LOH at specific chromosomal sites (3p14 or 9p21) has been validated prospectively [START_REF] Zhang | Loss of Heterozygosity (LOH) Profiles--Validated Risk Predictors for Progression to Oral Cancer[END_REF]. LOH was also found to be a biomarker predicting the development of second oral malignancies in patients with an OPMD subsequent to the treatment of a OSCC [START_REF] William | Erlotinib and the Risk of Oral Cancer: The Erlotinib Prevention of Oral Cancer (EPOC) Randomized Clinical Trial[END_REF][START_REF] Rosin | 3p14 and 9p21 Loss Is a Simple Tool for Predicting Second Oral Malignancy at Previously Treated Oral Cancer Sites[END_REF]. Prospective cohorts with long-term follow-up of patients with OPMD are needed to identify other predictive biomarkers that may be used for clinical practice.

Biology of precancerous changes

In 1953 Slaughter et al., concluded from histopathological studies of oral cancer specimen: 'From the foregoing observations it would appear that epidermoid carcinoma of the oral stratified squamous epithelium originates in a process of "field cancerization," in which an area of epithelium has been preconditioned by an asyet-unknown carcinogenic agent. Such a carcinogenic influence if operative enough in time and intense enough in exposure produces an irreversible change in cells and cell groups in the given area, so that change of the process toward cancer becomes inevitable.' [START_REF] Tabor | Persistence of Genetically Altered Fields in Head and Neck Cancer Patients: Biological and Clinical Implications[END_REF]. It is remarkable that this model was already reported before tobacco and alcohol were identified as the major culprits of OSCC, and before the scientific world had any clue on molecular carcinogenesis and the role of mutated cancer genes. At present we know that cancer arises by the accumulation of genetic and epigenetic changes, causing a changed circuitry of many signal transduction routes and invoking the acquired capabilities of cancer cells characterized as the 'hallmarks of cancer' [START_REF] Hanahan | Hallmarks of Cancer: The next Generation[END_REF]. Hence, the onset and driving force of carcinogenesis is the accumulation of genetic changes, albeit stroma interactions likely play a role in parallel. The genetic changes occurring during oral carcinogenesis are now well defined [START_REF] Tabor | Persistence of Genetically Altered Fields in Head and Neck Cancer Patients: Biological and Clinical Implications[END_REF][START_REF] Tabor | Multiple Head and Neck Tumors Frequently Originate from a Single Preneoplastic Lesion[END_REF][START_REF] Tabor | Genetically Altered Fields as Origin of Locally Recurrent Head and Neck Cancer: A Retrospective Study[END_REF][START_REF] Califano | Genetic Progression Model for Head and Neck Cancer: Implications for Field Cancerization[END_REF][START_REF] Hunter | Divergent Routes to Oral Cancer[END_REF]. Typical chromosomal changes such as loss of 3p, 9p, and 17p that are frequently found in invasive HNSCC, are also found in precancerous changes, and are in fact the most accurate predictors of malignant transformation of the OPMD as discussed above [START_REF] Zhang | Loss of Heterozygosity (LOH) Profiles--Validated Risk Predictors for Progression to Oral Cancer[END_REF].

Given the causal role of genetic changes in carcinogenesis, the upper aerodigestive tract field cancerization may be explained, at least partially, by the accumulation of genetic changes in the mucosal keratinocytes. There are no specific markers of stem cells in the mucosa, but we may assume that these exist in the basal layer of the mucosal epithelium. The stemness of such cells is not intrinsic and fixed, but most likely the result of a dynamic process as it is in the intestine [START_REF] Vermeulen | Stem Cell Dynamics in Homeostasis and Cancer of the Intestine[END_REF]. These stem cells form the basis of the mucosal units of transit, amplifying cells and differentiating cells in areas of approximately 200 cells wide, which together make up the mucosal epithelium. This clonal unit was demonstrated in mouse epidermis using Axin2 lineage tracing experiments [START_REF] Lim | Interfollicular Epidermal Stem Cells Self-Renew via Autocrine Wnt Signaling[END_REF]. A somatic mutation in such a cell with stemness properties will give rise to a mutated clonal unit as first described in 2002 using TP53 mutations as molecular marker [START_REF] Van Houten | Mutated P53 as a Molecular Marker for the Diagnosis of Head and Neck Cancer[END_REF]. These rare somatic mutations in cells have since then been shown in numerous tissues and are studied using next generation sequencing approaches [START_REF] Hoang | Genome-Wide Quantification of Rare Somatic Mutations in Normal Human Tissues Using Massively Parallel Sequencing[END_REF][START_REF] Martincorena | Somatic Mutant Clones Colonize the Human Esophagus with Age[END_REF]. The mutated cells compete with the wild type cells. In the skin, UV-induced cell death of normal cells supports the extension of the preneoplastic cells [START_REF] Klein | Stochastic Fate of P53-Mutant Epidermal Progenitor Cells Is Tilted toward Proliferation by UV B during Preneoplasia[END_REF]. In the esophagus, oxidative stress has been identified as a potential factor that supports the proliferation of TP53-mutated cells over the wild type cells [START_REF] Fernandez-Antoran | Outcompeting P53-Mutant Cells in the Normal Esophagus by Redox Manipulation[END_REF]. When applying N-acetylcysteine (NAC) as oxidative stress reducing agent, the balance was shifted in advantage of wild type cells. However, no effect of NAC to prevent recurrent cancer or second primary tumors in both lung and head and neck cancer patients was seen in the EUROSCAN trial [START_REF] Van Zandwijk | a Randomized Trial of Vitamin A and N-Acetylcysteine in Patients with Head and Neck Cancer or Lung Cancer. For the EUropean Organization for Research and Treatment of Cancer Head and Neck and Lung Cancer Cooperative Groups[END_REF].

Besides environmental factors that may favor growth of genetically damaged cells, accumulation of subsequent genetic alterations may induce a growth advantage and change the balance between normal cells and genetically damaged cells, the latter displacing the normal mucosa by so far unresolved mechanisms. It is likely not related to proliferation rate as normal keratinocytes, precancer and cancer cells may have comparable cell division times, at least in vitro [START_REF] De Boer | Establishment and Genetic Landscape of Precancer Cell Model Systems from the Head and Neck Mucosal Lining[END_REF].

Field of cancerization

A field should be defined as group of cells with tumor-associated somatic genetic alterations.

Irrespective of the underlying biology and cellular interaction, the preneoplastic fields will develop in time and can reach dimensions greater than 10 cm in diameter. As explained above, the minority is clinically visible as asymptomatic persistent white or red lesion that cannot be rubbed off [START_REF] Warnakulasuriya | Oral Potentially Malignant Disorders: A Comprehensive Review on Clinical Aspects and Management[END_REF]. The clinical aspect is poorly specific of OPMD given that not all lesions harbor histologically proven dysplasia [START_REF] Wils | Incorporation of Differentiated Dysplasia Improves Prediction of Oral Leukoplakia at Increased Risk of Malignant Progression[END_REF]. Hence, the visible lesions form the tip of the iceberg. Indeed, some normal surgical margins of oral cancer specimen showed genetic changes, indicating that not all precancerous fields are recognized by histology, and that we must rely on genetic markers to identify all potentially malignant fields. However, with the introduction of differentiated dysplasia as novel morphological entity [START_REF] Koljenovic | PO-072 Differentiated Dysplasia, an Undervalued Precursor of Oral Squamous Cell Carcinoma[END_REF][START_REF] Wils | Incorporation of Differentiated Dysplasia Improves Prediction of Oral Leukoplakia at Increased Risk of Malignant Progression[END_REF], this may change soon. Whether they are visible or not, these potentially malignant changes may transform into invasive cancers. The tumors are diagnosed and treated, but particularly when these fields are not visible to the naked eye, they may stay behind and cause local relapses clinically diagnosed either as local recurrence or second primary tumor depending on the distance (2 cm and/or different subsite) and the time interval (3 years) [START_REF] Tabor | Multiple Head and Neck Tumors Frequently Originate from a Single Preneoplastic Lesion[END_REF][START_REF] Tabor | Genetically Altered Fields as Origin of Locally Recurrent Head and Neck Cancer: A Retrospective Study[END_REF].

In vitro cultures of visible lesions were reported in 2002 [START_REF] Mcgregor | Molecular Changes Associated with Oral Dysplasia Progression and Acquisition of Immortality: Potential for Its Reversal by 5-Azacytidine[END_REF]. More recently, 98 2D cultures from normal appearing mucosa of the surgical margins of patients with primary HNSCC were generated and characterized for their molecular alterations and the number of population doublings (PDs) [START_REF] De Boer | Establishment and Genetic Landscape of Precancer Cell Model Systems from the Head and Neck Mucosal Lining[END_REF].

Cultures with more than 20 PDs and a random selection of nine other cultures with a normal life span (<20 PDs) were analyzed for copy number changes and for mutations of the ten key HNSCC driver genes using target-enrichment sequencing. Irrespective of the lifespan of < or > 20 PD, in 50% of the cultures somatic genetic changes were identified with a large variety in type and number. Despite many genetic alterations in some cultures and an apparent immortal lifespan, none formed tumors in immunodeficient mice, demonstrating the lack of invasive capacity and confirming the precancerous state [START_REF] Mcgregor | Molecular Changes Associated with Oral Dysplasia Progression and Acquisition of Immortality: Potential for Its Reversal by 5-Azacytidine[END_REF]. This support that acquisition of immortality is an earlier event during OSCC progression than acquisition of invasive properties. Most frequently mutated genes were TP53, NOTCH1 and FAT1, whereas CDKN2A showed frequent copy number losses. Most intriguingly, in four cultures copy number changes were found but no mutations in key driver genes, suggestive that carcinogenesis may start with copy number changes, although such precancerous cells may never transform.

In summary, field cancerization has been well characterized in genetic terms, the cells can be cultured and even used for therapeutic target screening [START_REF] Van Harten | Chemopreventive Targeted Treatment of Head and Neck Precancer by Wee1 Inhibition[END_REF][START_REF] Boer | Targeting PLK1 as a Novel Chemopreventive Approach to Eradicate Preneoplastic Mucosal Changes in the Head and Neck[END_REF]. A field should be defined as group of cells with tumor-associated somatic genetic alterations. A field should be larger than the clonal unit and consequently larger than at least 200 cells wide and can reach dimensions of up to 10 cm in diameter. Some fields present as dysplasia under the microscope, and some are macroscopically visible as a nonspecific persistent white or red lesion. These fields contain a variety of genetic changes, but typically also mutations in the cancer driver genes of head and neck cancer. They develop by a process of somatic mutation in relation to aging and carcinogen exposure. Why the normal epithelium is displaced remains an enigma. Enhanced proliferation seems logical but is likely not the cause, and biological processes perhaps stimulated by environmental cues, may be more likely.

The OPMD Immune microenvironment (IME)

The interplay between OPMD and IME has been poorly explored while it appears as a promising and actionable target [START_REF] Grigolato | Leukoplakia and Immunology: New Chemoprevention Landscapes?[END_REF][START_REF] Kujan | Immune Checkpoint Inhibitors in Oral Cavity Squamous Cell Carcinoma and Oral Potentially Malignant Disorders: A Systematic Review[END_REF]. Briefly, compared to OPMD that transformed into OSCC, patients with dysplastic OPMD and no subsequent malignant transformation had significantly more infiltrating CD3+, CD4+ and CD8+ T-cells and decreased T-regulatory cells [START_REF] Kouketsu | Regulatory T Cells and M2-Polarized Tumour-Associated Macrophages Are Associated with the Oncogenesis and Progression of Oral Squamous Cell Carcinoma[END_REF][START_REF] Sakata | FOXP3 Lymphocyte Status May Predict the Risk of Malignant Transformation in Oral Leukoplakia[END_REF][START_REF] Öhman | Presence of CD3-Positive T-Cells in Oral Premalignant Leukoplakia Indicates Prevention of Cancer Transformation[END_REF][START_REF] Chaves | Reduced CD8+ T Cells Infiltration Can Be Associated to a Malignant Transformation in Potentially Malignant Oral Epithelial Lesions[END_REF]. Furthermore, the progression from OPMD to OSCC has shown increased number of CD163+ cells (M2 Macrophages), PD-L1 expression and decreased number of CD8+ cells [START_REF] Kujan | Immune Checkpoint Inhibitors in Oral Cavity Squamous Cell Carcinoma and Oral Potentially Malignant Disorders: A Systematic Review[END_REF][START_REF] Kouketsu | Regulatory T Cells and M2-Polarized Tumour-Associated Macrophages Are Associated with the Oncogenesis and Progression of Oral Squamous Cell Carcinoma[END_REF][START_REF] Chaves | Reduced CD8+ T Cells Infiltration Can Be Associated to a Malignant Transformation in Potentially Malignant Oral Epithelial Lesions[END_REF][START_REF] Weber | Malignant Transformation of Oral Leukoplakia Is Associated with Macrophage Polarization[END_REF][START_REF] Yagyuu | Programmed Death Ligand 1 (PD-L1) Expression and Tumor Microenvironment: Implications for Patients with Oral Precancerous Lesions[END_REF][START_REF] Dave | Increased Expression of PD-1 and PD-L1 in Oral Lesions Progressing to Oral Squamous Cell Carcinoma: A Pilot Study[END_REF]. More recently, the Saintigny Team (JB, PS) studied the dynamic of the IME in the 4-NQO murine model of oral carcinogenesis [START_REF] Bouaoud | Early Changes in the Immune Microenvironment of Oral Potentially Malignant Disorders Reveal an Unexpected Association of M2 Macrophages with Oral Cancer Free Survival[END_REF], an accepted model for the human disease in particular at early steps of tumorigenesis [START_REF] Bouaoud | The 4-NQO Mouse Model: An Update on a Well-Established in Vivo Model of Oral Carcinogenesis[END_REF]. They found that changes in the composition of immune infiltrate (T-cells, B-cells, M1/M2 macrophages) can already be observed in histologically proven premalignant stages. Transcriptomic changes revealed activation of immune related processes at early steps of oral carcinogenesis. On the other hand, when the gene expression data of 86 patients with OPMD were challenged with transcriptomic features coming from HNSCC patients, the lesions could be stratified in several clusters, and the OPMD from the mesenchymal, hypoxia and classical molecular subgroups showed a higher risk of malignant transformation in comparison with the immune-related ones [START_REF] Carenzo | Gene Expression Clustering and Selected Head and Neck Cancer Gene Signatures Highlight Risk Probability Differences in Oral Premalignant Lesions[END_REF].

It is tempting to speculate on OPMD within the concept of "immunoediting", hypothesizing that these lesions are in the equilibrium phase of a dynamic process between the malignant transformation and surveillance of the immune system. One hypothesis is that malignancy will develop in the presence of an immunosuppressive microenvironment. Another hypothesis is that OPMD do not elicit a sufficient immune response, and that for two main reasons: (i) OPMD highly resemble 'self' and are not detected as non-self by the immune system; (ii) OPMD barely induce local tissue-damage and therefore insufficiently release the immune-attracting damage associated molecular patterns.

Overall, while promising, our knowledge of the complex and dynamic nature of the OPMD IME remains incomplete which might explain the failure of immunoprevention strategies [START_REF] Binnewies | Understanding the Tumor Immune Microenvironment (TIME) for Effective Therapy[END_REF][START_REF] Ludwig | Impact of Combination Immunochemotherapies on Progression of 4NQO-Induced Murine Oral Squamous Cell Carcinoma[END_REF]. Thus, further characterization of the dynamic changes immune response during oral carcinogenesis is required [START_REF] Grigolato | Leukoplakia and Immunology: New Chemoprevention Landscapes?[END_REF][START_REF] Kujan | Immune Checkpoint Inhibitors in Oral Cavity Squamous Cell Carcinoma and Oral Potentially Malignant Disorders: A Systematic Review[END_REF], especially differences between OPMD that subsequently transformed into OSCC and those that did not.

Oral Microbiome

The study of the potential contribution of the microbiome in the carcinogenesis of different cancer types including OSCC is emerging [START_REF] Schwabe | The Microbiome and Cancer[END_REF]. Regarding the very few studies which have reported the microbiome composition associated with OPMD, results are heterogeneous and difficult to compare because of diversity in microbiota and methodological heterogeneity [START_REF] Robledo-Sierra | World Workshop on Oral Medicine VII: Targeting the Oral Microbiome Part 2: Current Knowledge on Malignant and Potentially Malignant Oral Disorders[END_REF][START_REF] Decsi | Chicken or the Egg: Microbial Alterations in Biopsy Samples of Patients with Oral Potentially Malignant Disorders[END_REF]. Briefly, it was suggested that the microbiota may contribute to tumorigenesis, both directly (production of microbial genotoxin inflicting DNA damages), and indirectly through its interplay with the immune system (stimulation of chronic inflammation alters the immune responses and aberrant immune responses facilitate dysbiosis, especially in aging context) [START_REF] Tibbs | The Influence of the Microbiota on Immune Development, Chronic Inflammation, and Cancer in the Context of Aging[END_REF]. Moreover, the dysregulation by the microbiome of some physiological activities that are critical for oral carcinogenesis (nitrogen transport, response to stress, interspecies interactions, Wnt pathway modulation, and amino acid and lipid biosynthesis) were identified using the 4-NQO mice model [START_REF] Stashenko | The Oral Mouse Microbiome Promotes Tumorigenesis in Oral Squamous Cell Carcinoma[END_REF]. Overall, the understanding of the role of the oral microbiome in carcinogenesis is still an area of investigation [START_REF] Decsi | Chicken or the Egg: Microbial Alterations in Biopsy Samples of Patients with Oral Potentially Malignant Disorders[END_REF].

Early diagnosis of OPMD

The early detection of OPMD serves the purpose of secondary prevention of oral cancer [START_REF] Nagao | Screening for Oral Cancer: Future Prospects, Research and Policy Development for Asia[END_REF].

Examination of the oral cavity (visual inspection and palpation) is the conventional method for identifying and monitoring OPMD. However, clinical recognition of OPMD is challenging [START_REF] Liu | Non-Invasive Techniques for Detection and Diagnosis of Oral Potentially Malignant Disorders[END_REF]. Thus, methods to enhance the early detection of OPMD are required [START_REF] Woo | Oral Epithelial Dysplasia and Premalignancy[END_REF][START_REF] Liu | Non-Invasive Techniques for Detection and Diagnosis of Oral Potentially Malignant Disorders[END_REF][START_REF] Walsh | Clinical Assessment to Screen for the Detection of Oral Cavity Cancer and Potentially Malignant Disorders in Apparently Healthy Adults[END_REF].

In 2008, the International Agency for Research in Cancer (IARC) has published a digital manual to help physicians in this aim (https://screening.iarc.fr/index.php). Furthermore, non-invasive in-vivo optical imaging provides unique opportunities for real-time diagnosis of oral pre-malignancies. These techniques are mainly autofluorescence imaging (AFI), targeted fluorescence imaging (TFI), highresolution microendoscopy (HRME), narrow band imaging (NBI), Raman spectroscopy (RS) (Table 1) [START_REF] Tomo | History and Future Perspectives for the Use of Fluorescence Visualization to Detect Oral Squamous Cell Carcinoma and Oral Potentially Malignant Disorders[END_REF][START_REF] Mazur | In Vivo Imaging-Based Techniques for Early Diagnosis of Oral Potentially Malignant Disorders-Systematic Review and Meta-Analysis[END_REF].

Using AFI, altered and dysplastic tissues appear darker compared to the healthy surrounding tissue (autofluorescence loss). AFI devices displayed superior accuracy levels in the identification of OPMD compared to clinical examination [START_REF] Buenahora | Diagnostic Accuracy of Clinical Visualization and Light-Based Tests in Precancerous and Cancerous Lesions of the Oral Cavity and Oropharynx: A Systematic Review and Meta-Analysis[END_REF]. AFI devices evaluated for early diagnosis of OPMD are practical and cost-effective but suffer from low specificity [START_REF] Liu | Non-Invasive Techniques for Detection and Diagnosis of Oral Potentially Malignant Disorders[END_REF]. Moreover, mucosa with hyperkeratinization such as some oral leukoplakia can demonstrate increased autofluorescence when compared to normal mucosa which limits the ability to detect malignant change within such lesions [START_REF] Brennan | Premalignant Conditions of the Oral Cavity[END_REF]. TFI utilizes a targeting fluorescence probe which can specifically target some elements by approved antibodies (targeted immune-fluorescence imaging). However, the lesion heterogeneity could decrease the TFI sensitivity.

NBI visualizes the angiogenic patterns within and surrounding lesions. NBI as an endoscopic system is widely available and easy to use [START_REF] Liu | Non-Invasive Techniques for Detection and Diagnosis of Oral Potentially Malignant Disorders[END_REF][START_REF] Yang | Clinical Appraisal of Endoscopy with Narrow-Band Imaging System in the Evaluation and Management of Homogeneous Oral Leukoplakia[END_REF][START_REF] Yang | Light Sources Used in Evaluating Oral Leukoplakia: Broadband White Light versus Narrowband Imaging[END_REF]. Moreover, the neoangiogenesis-related morphological changes, especially the abnormal intraepithelial capillary loops (ICPL) patterns, have been widely reported [START_REF] Liu | Non-Invasive Techniques for Detection and Diagnosis of Oral Potentially Malignant Disorders[END_REF][START_REF] Brennan | Premalignant Conditions of the Oral Cavity[END_REF]. Unfortunately, IPCL patterns characterization is subjective and the visualization of microvessel architecture may be affected by various factors. Artificial intelligence may make the prediction of malignant transformation more objective and with greater accuracy [START_REF] Mahmood | Artificial Intelligence-Based Methods in Head and Neck Cancer Diagnosis: An Overview[END_REF].

HRME is cost effective, non-invasive and provides real-time high-resolution microscopic images (in situ "optical biopsy") [START_REF] Pierce | Accuracy of in Vivo Multimodal Optical Imaging for Detection of Oral Neoplasia[END_REF]. HRME has demonstrated high sensitivity and specificity. However, HRME is not commercially available, its contrast agent is not yet approved, and the field of view is limited [START_REF] Liu | Non-Invasive Techniques for Detection and Diagnosis of Oral Potentially Malignant Disorders[END_REF].

RS is a non-distructive vibrational spectroscopic technique [START_REF] Singh | In Vivo Raman Spectroscopic Identification of Premalignant Lesions in Oral Buccal Mucosa[END_REF][START_REF] Krishna | In Vivo Raman Spectroscopy for Detection of Oral Neoplasia: A Pilot Clinical Study[END_REF][START_REF] Guze | Pilot Study: Raman Spectroscopy in Differentiating Premalignant and Malignant Oral Lesions from Normal Mucosa and Benign Lesions in Humans[END_REF]. Raman spectra represent the overall molecular composition of the tissue, and can be used to distinguish healthy tissue from (pre-)malignant tissue [START_REF] Liu | Non-Invasive Techniques for Detection and Diagnosis of Oral Potentially Malignant Disorders[END_REF]. RS is a promising tool for early diagnosis/biopsy guidance and follow up (optical biopsy) of OPMD but required further development [START_REF] Santos | Raman Spectroscopy for Cancer Detection and Cancer Surgery Guidance: Translation to the Clinics[END_REF].

Other imaging techniques to detect OPMD are Optical coherence tomography, Elastic scattering spectroscopy, Diffuse reflectance spectroscopy, confocal laser endomicroscopy and confocal reflectance microscopy, but they are not widely developed [START_REF] Liu | Non-Invasive Techniques for Detection and Diagnosis of Oral Potentially Malignant Disorders[END_REF][START_REF] Murdoch | Use of Electrical Impedance Spectroscopy to Detect Malignant and Potentially Malignant Oral Lesions[END_REF]. Vital staining (toluidine blue, Methylene blue, Rose Bengal and Ludo's iodine) are sensitive, simple, rapid, efficient and low-cost techniques [START_REF] Liu | Non-Invasive Techniques for Detection and Diagnosis of Oral Potentially Malignant Disorders[END_REF][START_REF] Brennan | Premalignant Conditions of the Oral Cavity[END_REF][START_REF] Macey | Diagnostic Tests for Oral Cancer and Potentially Malignant Disorders in Patients Presenting with Clinically Evident Lesions[END_REF] but false positive results are frequent, and their application is not without issues.

In summary, the previously described techniques are promising with high sensitivity to detect OPMD but suffer from poor specificity. This is not only due to inherent limitations of the techniques, but also to the lack of a good histological gold standard, which renders the development of predictive algorithms based on optical methods very difficult [START_REF] Liu | Non-Invasive Techniques for Detection and Diagnosis of Oral Potentially Malignant Disorders[END_REF][START_REF] Brennan | Premalignant Conditions of the Oral Cavity[END_REF][START_REF] Macey | Diagnostic Tests for Oral Cancer and Potentially Malignant Disorders in Patients Presenting with Clinically Evident Lesions[END_REF]. To overcome the technical part of the problem, combination of techniques, e.g., combining AFI and HRME are interesting [START_REF] Yang | Prospective Evaluation of Oral Premalignant Lesions Using a Multimodal Imaging System: A Pilot Study[END_REF][START_REF] Tatehara | Non-Invasive Diagnostic System Based on Light for Detecting Early-Stage Oral Cancer and High-Risk Precancerous Lesions-Potential for Dentistry[END_REF]. Further investigations (large randomized clinical trial with long follow-up) are needed.

Preclinical models

In vitro tissue culture models

• 2D culture of cell lines

There are many reports of cell lines being established from OPMD biopsies (Table 2). These OPMD cell line model systems recapitulate the key characteristics of the clinical lesions closely and have been used

to study the early stages of oral cancer and malignant transformation of oral keratinocytes in vitro [START_REF] Burns | The P53 Status of Cultured Human Premalignant Oral Keratinocytes[END_REF][START_REF] Dong | Establishment of a New OSCC Cell Line Derived from OLK and Identification of Malignant Transformation-Related Proteins by Differential Proteomics Approach[END_REF][START_REF] Chang | a Cell Line Established from Human Dysplastic Oral Mucosa, Shows a Partially Transformed Non-Malignant Phenotype[END_REF][START_REF] Dickson | Human Keratinocytes That Express HTERT and Also Bypass a P16(INK4a)-Enforced Mechanism That Limits Life Span Become Immortal yet Retain Normal Growth and Differentiation Characteristics[END_REF][START_REF] Du | Tobacco Smoke Induces Urokinase-Type Plasminogen Activator and Cell Invasiveness: Evidence for an Epidermal Growth Factor Receptor-Dependent Mechanism[END_REF][START_REF] Vigneswaran | Increased EMMPRIN (CD 147) Expression during Oral Carcinogenesis[END_REF][START_REF] Gaballah | Lysis of Dysplastic but Not Normal Oral Keratinocytes and Tissue-Engineered Epithelia with Conditionally Replicating Adenoviruses[END_REF][START_REF] Van Zeeburg | Generation of Precursor Cell Lines from Preneoplastic Fields Surrounding Head and Neck Cancers[END_REF]. However, the major limitation of cell line models is that these cells fail to grow in vivo thereby prohibiting to study the involvement of the oral microenvironments.

• 3D culture of organotypic co-culture In this method, keratinocytes are cultured at an air-to-liquid interface on a fibroblast-containing collagen type I matrix. While several refinements have been proposed to overcome the major limitations of the classically used collagen-based connective tissue equivalent (deficit of complex structural heterogeneity and collagen fiber crosslinking present in mature connective tissue, induction of artificial epithelial invasion by lose of biostability over a long period of culture and lack of a well-defined continuous basement membrane between the epithelium and connective tissue) [START_REF] Colley | Development of Tissue-Engineered Models of Oral Dysplasia and Early Invasive Oral Squamous Cell Carcinoma[END_REF], to date, most organoids lacked vasculature, fibroblasts and immune cell components that are known to influence malignant transformation, which make them not a true representation of in vivo transformation of OPMD to OSCC.

Recently, to mimic the oral mucosal complexity, progress has been achieved in designing more complex tissue engineering techniques in organotypic co-cultures that includes the incorporation of blood capillaries to the cell surface [START_REF] Nishiyama | Construction of Vascularized Oral Mucosa Equivalents Using a Layer-by-Layer Cell Coating Technology[END_REF], culturing oral keratinocytes with fibroblasts [START_REF] Sawant | Establishment of 3D Co-Culture Models from Different Stages of Human Tongue Tumorigenesis: Utility in Understanding Neoplastic Progression[END_REF], immune cells [START_REF] Brown | Biofilm-Stimulated Epithelium Modulates the Inflammatory Responses in Co-Cultured Immune Cells[END_REF], and oral microbiota [START_REF] Morse | Denture-Associated Biofilm Infection in Three-Dimensional Oral Mucosal Tissue Models[END_REF]100]. As protocols and analysis methods continue to improve, these 3D techniques will become more accessible within the said field.

In vivo rodent models

• Carcinogen-induced models Several agents, including coal tar, cigarette smoke, benzo[a]pyrene (B[a]P), 3-methylcholanthrene, 7,12dimethylbenz(a)anthracene (DMBA) and 4-nitroquinoline-1-oxide (4-NQO) have been used to induce OSCC in rodent models. In particular, the 4-NQO-induced oral carcinogenesis murine model closely resembles human OSCC in terms of pathogenesis, pathological changes, host immune activity, and molecular levels, thus making this model widely acceptable to study OSCC, especially for the identification of biomarkers for early diagnosis and the transformation of the epithelium [START_REF] Bouaoud | The 4-NQO Mouse Model: An Update on a Well-Established in Vivo Model of Oral Carcinogenesis[END_REF]. The major limitations of the carcinogen induced models are (i) the requirement of prolonged animal and carcinogen handling making them laborious and time-consuming, (ii) the resulting tumors do not recapitulate the tumors in patients, and (iii) it is not possible to study specific gene alterations in the development and malignant transformation process.

• Genetically engineered mouse models (GEMMs) GEMMs that allows oncogene activation and/or tumor suppressor inactivation solely in stratified epithelia of the oral cavity under the control of inducible promoters are extensively used to study OPMD [101]. While promising, there are still several barriers to their full application in understanding the OPMD malignant transformation. The main limitation is that these models do not reflect human oral pathogenesis in terms of the degree of gene expression during the transformation process. Secondly, these models have low specificity to form premalignant lesions by gene activation or inactivation and appear in sites other than the oral cavity. Thirdly, the introduction of exogenous genes or the knockout of endogenous genes in GEMM will occur in almost every cell which does not recapitulate the normal oral microenvironment of OPMD. Lastly, the potentially induced changes or disruptions to the oral microbiome limit the use of GEMMs for understanding the relationship of oral microbiome and OPMD.

Prevention strategies

Current clinical management of OPMD

To date, there is a general consensus for the most appropriate management of OPMD [START_REF] Brennan | Premalignant Conditions of the Oral Cavity[END_REF]. Primary prevention remains the first management measure. In all cases, tobacco and alcohol consumption cessation is required to limit the risk of malignant progression, as well as the screening of whole upper aero-digestive tract mucosa for OPMD [START_REF] Warnakulasuriya | Oral Potentially Malignant Disorders: A Comprehensive Review on Clinical Aspects and Management[END_REF]. Furthermore, the histological assessment of the biopsy, especially the grading of dysplasia, should be performed both at baseline and in case of clinical modifications (macroscopic, clinic) because of its high prognostic value [START_REF] Iocca | Potentially Malignant Disorders of the Oral Cavity and Oral Dysplasia: A Systematic Review and Meta-Analysis of Malignant Transformation Rate by Subtype[END_REF]. Surgical resection is applied when possible and certainly indicated for OPMD with moderate or severe dysplasia [START_REF] Warnakulasuriya | Oral Potentially Malignant Disorders: A Comprehensive Review on Clinical Aspects and Management[END_REF]. When surgery is not feasible (patient not operable or surgery excessively mutilating), the two available options are either destruction of the lesion (cryosurgery, carbon dioxide laser, photodynamic therapy) and/or the close surveillance with repeated biopsies. Finally, a recent Cochrane database review, indicates no useful medical treatments to prevent OPMD malignant transformation [START_REF] Lodi | Interventions for Treating Oral Leukoplakia to Prevent Oral Cancer[END_REF].

Systemic strategies to prevent malignant transformation of OPMD

Treatment of the lesion and prevention of malignant transformation of OPMD may improve patient outcome [START_REF] Foy | Oral Cancer Prevention Worldwide: Challenges and Perspectives[END_REF]. Hence, inhibitors that eradicate the lesion, or chemopreventive agents that prevent the malignant transformation of OPMD must be developed. Several systemic agents have been tested such as bleomycin, vitamin E, retinoids, beta carotene, lycopene and mixtures of tea [START_REF] William | Erlotinib and the Risk of Oral Cancer: The Erlotinib Prevention of Oral Cancer (EPOC) Randomized Clinical Trial[END_REF][START_REF] Brennan | Premalignant Conditions of the Oral Cavity[END_REF]102]. However, these agents showed limited benefits. Although they caused macroscopic regression of OPMD, recurrences occurred frequently after discontinuation of treatments, and they were not shown to prevent OPMD malignant transformation [START_REF] Foy | Oral Cancer Prevention Worldwide: Challenges and Perspectives[END_REF][START_REF] Lodi | Interventions for Treating Oral Leukoplakia to Prevent Oral Cancer[END_REF].

It has been proposed to leverage premalignant biology for precision-based and more specifically immune-based cancer prevention [103,104]. Unfortunately, targeted therapies have failed to prevent malignant transformation of OPMD [START_REF] William | Erlotinib and the Risk of Oral Cancer: The Erlotinib Prevention of Oral Cancer (EPOC) Randomized Clinical Trial[END_REF]. On the other hand, the IME is an attractive therapeutic target [START_REF] Grigolato | Leukoplakia and Immunology: New Chemoprevention Landscapes?[END_REF][START_REF] Kujan | Immune Checkpoint Inhibitors in Oral Cavity Squamous Cell Carcinoma and Oral Potentially Malignant Disorders: A Systematic Review[END_REF]. The development of multimodal immune-prevention strategies to halt OSCC progression, including immune check point inhibitors, vaccines, adjuvants activating the innate immune system and combination with some chemopreventive agents that impact positively the tumor IME, is an interesting option [105]. In recent clinical trials evaluating PD-1-and PD-L1 targeting monoclonal antibodies

Conclusion and Discussion

Given the knowledge gaps in OPMD clinical management, classification, and risk stratification as well as the lack of standardized procedures for biospecimen collection (i.e., mucosal biopsy; oral brushes; saliva), the lack of efficient, acceptable and approved interventions to treat the whole cancerization field and the lack of a network of cooperating centers for clinical research in this area, several European experts in the field give their opinions and perspectives.

Joint efforts of academic teams and societies, clinical cancer research organizations, biotechs and pharmaceutical companies should be engaged to decipher the full temporal spectrum of the disease that may evolve to OSCC. There is need to define standardized procedures for sample collection, to refine OPMD classification and improve patients' stratification. A biologically-driven classification of OPMD may identify clusters with actionable biology, allowing to develop prevention strategies that treat the entire field of cancerization.

There is a critical need for standardized protocols for the clinical screening and diagnosis of OPMD, in particular to encourage systematic biopsies, and for patient follow-up and treatment. Minimally invasive technologies for OPMD detection should be prioritized [106]. For pathological diagnosis, the current gold standard, we should (i) develop standardized histopathological criteria encompassing the various histological appearances for reliable diagnosis of OPMD; (ii) implement validated immunohistochemical and molecular biomarkers; (iii) incorporate artificial intelligence for diagnostic support; and (iv) develop and implement objective detection techniques as well as non-invasive alternatives to biopsies (buccal brushes, saliva, buccal rinses, optical techniques) [START_REF] Murdoch | Use of Electrical Impedance Spectroscopy to Detect Malignant and Potentially Malignant Oral Lesions[END_REF][107][108][109][110]].

Prospective population-wide studies of longitudinal disease trajectories to interrogate the general medical histories of patients with cancer represent a recently developed concept to improve healthcare monitoring and reduce costs. Analysis of national or regional data hubs (e.g., clinical data warehouses, cancer registries, social security databases, hospital electronic medical records...) may identify disease associations occurring prior to OSCC diagnosis.
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Electronic health (eHealth) interventions and patient-reported outcome tools (PROMs) dedicated to patients with OPMD to monitor disease progression, to identify early signs of transformation, to monitor lifestyle and psychological impact of being at risk (uncertainty, anxiety and depression) [111] should be developed and evaluated. This may spare unnecessary visits and exams, while providing the best possible care.

Finally, there is a need to evaluate the socio-economic impact of preventive medicine and to perform generalizable health technology assessment, a network of Centers gathering cost-and patient-related data should be built. Eventually, the aim here would be to decrease the economic burden of OSCC.
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(pembrolizumab and avelumab) patients with OPMD at high-risk of oral cancer development based on 398 LOH status have been enrolled (NCT02882282 and NCT04504552), but the results are still awaited.
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