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scientifiques de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

INTRODUCTION

Xerostomia is a subjective feeling of dryness in the mouth related to possible quantitative and qualitative changes in saliva composition [START_REF] Fox | Subjective reports of xerostomia and objective measures of salivary gland performance[END_REF]. It should be differenciated from hyposalivation which results from an objective assessment of a reduced salivary flow rate [START_REF] Łysik | Artificial Saliva: Challenges and Future Perspectives for the Treatment of Xerostomia[END_REF].

The causes of xerostomia are heterogenous, and may or may not be related to saliva production deficiencies. Among the origins of xerostomia, one can distinguish the consequences of salivary diseases (salivary gland trauma, and tumor, surgery or radiotherapies), from the effects of systemic chronic diseases (chronic, autoimmune, diabete mellitus, Sjogren's syndrome, lupus erythematosus and others autoimmune disorders), dehydration, mouth breathing or the adverse effects of drugs. More than 400 medicines are associated with xerostomia [START_REF] Porter | An update of the etiology and management of xerostomia[END_REF]. Determining the epidemiology of xerostomia is complex due to the unclear definitions of dry mouth being used and the different methods for measuring this condition (Ying [START_REF] Joanna | Dry mouth-An overview[END_REF]. A systematic review reported that the prevalence of xerostomia ranged from 8% to 42%, while the prevalence of hyposyalia varied from 12% to 47% [START_REF] Hopcraft | Xerostomia: An update for clinicians[END_REF]. Xerostomia prevalence is estimated to be approximately 20% in the general population, with an increased prevalence in women (up to 30%) and in elderlies (up to 50%) [START_REF] Furness | Interventions for the management of dry mouth: Topical therapies[END_REF]. Overall, 54% of people complaining of xerostomia actually had objective evidence of hyposalivation after salivary flow measurements were taken [START_REF] Longman | Signs and symptoms in patients with salivary gland hypofunction[END_REF].

Various treatments were proposed to patients with xerostomia. Saliva stimulants and saliva substitutes aim to alleviate the symptoms of xerostomia. Saliva stimulants activate the salivary gland function. Their composition is based either on pilocarpine, a nonselective muscarinic agonist, or on cemivaline, which has specific affinity for receptor subtypes. The indications of saliva stimulants are restricted to individuals suffering from hyposalivation. Saliva substitutes have no effect on saliva production. They are indicated for all patients suffering from xerostomia, including those having hyposalivation. Artificial saliva products definitely are not saliva. They were developed to imitate and act as saliva but they do not act as saliva for all of its complex functions (antimicrobial, digestive/perceptive, teeth protection etc.. ). are indicated for all patients suffering for xerostomia, including those having hyposalivation.

The effects of saliva substitutes have been reported in many studies measuring self-perception of pain, comfort in mouth and quality of life related to oral health. However, it is not clear whether saliva substitutes could improve eating capacities and the nutritional status. The question is challenging, as saliva plays vital roles in maintaining oral health and in food oral processing (FOP). Food oral processing covers all ingestive functions and includes sucking, biting, chewing, manipulating the food with the tongue and swallowing. The dryness of the mouth affects both the oral preparatory and oral phases of swallowing, and can lead to impaired bolus formation and oropharyngeal bolus transport. This can cause chewing and swallowing difficulty and may influence the quality and/or quantity of dietary intakes.

Previous research showed that a reduced salivary flow rate and/or subjective oral dryness were associated with food avoidance and low nutritional assessment. It was shown that the use of a mucin-containing saliva substitute three times a day before meals treats xerostomia and oral mucosa disorder in elderlies [START_REF] Blixt-Johansen | The condition of the oral mucosa in institutionalized elderly patients before and after using a mucin-containing saliva substitute[END_REF]. Moreover, meals duration was longer after the treatment period than before. The consequences of xerostomia on swallowing depend on the food type. For friable and non hydrophilic foods, the collection of particles into a single bolus could be affected, as could its transportation towards the pharynx [START_REF] Liedberg | Chewing and the dimension of the pharyngoesophageal segment[END_REF]. Indeed, there is little information about the association between hyposalivation and actual nutrient intake [START_REF] Iwasaki | Hyposalivation and dietary nutrient intake among community-based older Japanese[END_REF]. A systematic review and meta-analysis identified a clear gap in knowledge on the influence of saliva incorporation and oral lubrication on appetite ratings and food intake [START_REF] Krop | Influence of oral processing on appetite and food intake-A systematic review and meta-analysis[END_REF]. The influence of the lubrication parameters of food on appetite and food intake remains largely unquantified. This review seeks to document whether the products called "saliva substitutes" or "artificial saliva" can really replace saliva during food oral processing.

MATERIALS AND METHODS

A systematic review was conducted based on the Preferred Reporting Items for Systematic reviews and Meta-analyses Protocol (PRISMA-P) statement [START_REF] Moher | Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015 statement[END_REF]. The analysis methods and inclusion criteria were documented in a protocol published in the International prospective register of sytematic reviews (PROSPERO with the registration number CRD42019124585).

Search

The search was designed to find articles reporting the use of saliva substitutes in individuals with xerostomia, in order to answer the question: Could the use of saliva subsitutes improve food oral processing?

Information sources

Pubmed and Science Direct were searched for articles using the keywords "saliva substitutes" and "artificial saliva". An advanced search was applied using the terms "xerostomia" and/or "food oral processing" and/or "eating" and/or "mastication" and/or "chewing" and/or "swallowing". The PRISMA protocol was applied for article selection reviews [START_REF] Moher | Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015 statement[END_REF]. Criteria for exclusion were: articles not written in English, animal studies, in vitro studies, articles with off-topics and reviewed articles. The remaining records were assessed for screening and abstracts were read. Any article reporting an evaluation of saliva substitute was included in the eligibility phase. The remaining records were assessed for eligibility and full texts were read. The Strobe Grade approach [START_REF] Cuschieri | The STROBE guidelines[END_REF] was use to grade the quality of the evidence in the different studies. Three systematic reviews aimed at evaluating the efficacy of interventions for management of dry mouth were excluded [START_REF] Furness | Interventions for the management of dry mouth: Non-pharmacological interventions[END_REF][START_REF] Furness | Interventions for the management of dry mouth: Topical therapies[END_REF][START_REF] Hahnel | Saliva substitutes for the treatment of radiation-induced xerostomia-A review[END_REF].

Data extraction

A Microsoft Excel® chart file was created and a pre-piloted form was tested for 10 articles by two investigators. Any quantitative or qualitative variable was considered as one item and noted as a column label while the articles included were listed in the arrows. Depending on the articles, some items were either not described or not available. Finally, twenty eight items were listed for data extraction: design trial; population description (number of subjects, number of females, number of males, age, number of groups of individuals, number of treatment per groups, aetiology of xerostomia, exclusion criteria, salivary flow); treatment (saliva substitute name, form, composition, posology); study parameters (duration, measurement frequency, control group, placebo, primary outcomes, secondary outcomes); objective and/or subjective measurements; significant results for primary and secondary outcomes; subjects' preferences for using a substitute; study grade. A last column was added to check whether saliva substitutes had an effect on one or more FOP functions such as biting, chewing, manipulating food between tongue, palate, teeth and cheek and /or swallowing.

Strategy for data synthesis

Qualitative results were written as a narrative review. The term "saliva substitute" was used to refer to both "saliva substitute" and "artificial saliva".

RESULTS

Search results

The flow chart for inclusions is presented in Figure 1. The search included 43 articles, published between 1979 and 2017 [START_REF] Aliko | Evaluation of the clinical efficacy of Biotène Oral Balance in patients with secondary Sjögren's syndrome: A pilot study[END_REF][START_REF] Alpöz | Impact of Buccotherm® on xerostomia: A single blind study[END_REF][START_REF] Alpöz | The efficacy of Xialine in patients with Sjögren's syndrome: A single-blind, cross-over study[END_REF][START_REF] Alves | Saliva substitute in xerostomic patients with primary Sjögren's syndrome: A single-blind trial[END_REF][START_REF] Andersson | Comparison of the effect of the linseed extract Salinum and a methyl cellulose preparation on the symptoms of dry mouth[END_REF][START_REF] Apperley | A clinical trial of a novel emulsion for potential use as a saliva substitute in patients with radiationinduced xerostomia[END_REF][START_REF] Blixt-Johansen | The condition of the oral mucosa in institutionalized elderly patients before and after using a mucin-containing saliva substitute[END_REF][START_REF] Bots | Chewing gum and a saliva substitute alleviate thirst and xerostomia in patients on haemodialysis[END_REF][START_REF] Dalodom | Influence of oral moisturizing jelly as a saliva substitute for the relief of xerostomia in elderly patients with hypertension and diabetes mellitus[END_REF][START_REF] Davies | A comparison of artificial saliva and pilocarpine in radiationinduced xerostomia[END_REF][START_REF] Dirix | Efficacy of the BioXtra dry mouth care system in the treatment of radiotherapy-induced xerostomia[END_REF][START_REF] Donath | Randomized trial of the efficacy and safety of a new oral spray for drug-induced xerostomia[END_REF][START_REF] Duxbury | A double-blind cross-over trial of a mucin-containing artificial saliva[END_REF][START_REF] Epstein | A double-blind crossover trial of Oral Balance gel and Biotene® toothpaste versus placebo in patients with xerostomia following radiation therapy[END_REF][START_REF] Epstein | A clinical comparative trial of saliva substitutes in radiation-induced salivary gland hypofunction[END_REF][START_REF] Frost | Patient preferences in a preliminary study comparing an intra-oral lubricating device with the usual dry mouth lubricating methods[END_REF][START_REF] Furumoto | Subjective and clinical evaluation of oral lubricants in xerostomic patients[END_REF][START_REF] Gil-Montoya | Oral healthrelated quality of life and nutritional status[END_REF][START_REF] Heydarirad | Efficacy of a traditional Persian medicine preparation for radiation-induced xerostomia: A randomized, open-label, active-controlled trial[END_REF][START_REF] Jellema | The efficacy of Xialine in patients with xerostomia resulting from radiotherapy for head and neck cancer: A pilot-study[END_REF][START_REF] Johansson | The effect of Salinum on the symptoms of dry mouth: A pilot study[END_REF][START_REF] Klestov | Treatment of xerostomia: A double-blind trial in 108 patients with Sjögren's syndrome[END_REF][START_REF] Matear | Effectiveness of saliva substitute products in the treatment of dry mouth in the elderly: A pilot study[END_REF][START_REF] Mcmillan | Efficacy of a novel lubricating system in the management of radiotherapy-related xerostomia[END_REF][START_REF] Momm | Different saliva substitutes for treatment of xerostomia following radiotherapy. A prospective crossover study[END_REF][START_REF] Morales-Bozo | Evaluation of the effectiveness of a chamomile (Matricaria chamomilla) and linseed (Linum usitatissimum) saliva substitute in the relief of xerostomia in elders[END_REF][START_REF] Mouly | Efficacy of a new oral lubricant solution in the management of psychotropic drug-induced xerostomia: A randomized controlled trial[END_REF][START_REF] Mouly | Management of xerostomia in older patients: A randomised controlled trial evaluating the efficacy of a new oral lubricant solution[END_REF][START_REF] Nakamoto | Use of a saliva substitute in postradiation xerostomia[END_REF][START_REF] Oh | Effects of carboxymethylcellulose (CMC)-based artificial saliva in patients with xerostomia[END_REF][START_REF] Regelink | Efficacy of a synthetic polymer saliva substitute in reducing oral complaints of patients suffering from irradiation-induced xerostomia[END_REF][START_REF] Rogus-Pulia | A Pilot Study of Perceived Mouth Dryness, Perceived Swallowing Effort, and Saliva Substitute Effects in Healthy Adults Across the Age Range[END_REF][START_REF] Salom | Efficacy and safety of a new oral saliva equivalent in the management of xerostomia: A national, multicenter, randomized study[END_REF][START_REF] Shahdad | A doubleblind, crossover study of Biotène Oralbalance and BioXtra systems as salivary substitutes in patients with post-radiotherapy xerostomia[END_REF][START_REF] Silvestre | Clinical evaluation of a new artificial saliva in spray form for patients with dry mouth[END_REF][START_REF] Skrinjar | Comparison between three different saliva substitutes in patients with hyposalivation[END_REF][START_REF] Stewart | Comparison between saliva stimulants and a saliva substitute in patients with xerostomia and hyposalivation[END_REF][START_REF] Sweeney | Clinical trial of a mucincontaining oral spray for treatment of xerostomia in hospice patients[END_REF][START_REF] Temmel | Taste function in xerostomia before and after treatment with a saliva substitute containing carboxymethylcellulose[END_REF]; van der Reijden, van der Kwaak, [START_REF] Van Der Reijden | Treatment of xerostomia with polymer-based saliva substitutes in patients with Sjögren's syndrome[END_REF][START_REF] Visch | A double-blind crossover trial of CMC-and mucin-containing saliva substitutes[END_REF][START_REF] Vissink | A clinical comparison between commercially available mucin-and CMC-containing saliva substitutes[END_REF] Among the included studies, 17 were observational studies, 5 were pilot studies, 21 were crossover studies and 14 of these studies were blinded. The Strobe score for the included articles varied from 7.5 to 20. Xerostomia aetiologies and methods used to assess Food Oral Processing in included studies are reported in Table 1.

Review

There are few objective and direct evaluations of the impact of the use of saliva substitutes on Food Oral Processing. Overall, 30 studies used visual analogue scales and /or Likert scales to evaluate the self-perception of subjects for the level of dryness of their mouth or throat, swallowing, chewing and speaking difficulties, level of thirst, taste disturbance, or denture retention [START_REF] Aliko | Evaluation of the clinical efficacy of Biotène Oral Balance in patients with secondary Sjögren's syndrome: A pilot study[END_REF][START_REF] Alpöz | Impact of Buccotherm® on xerostomia: A single blind study[END_REF][START_REF] Alpöz | The efficacy of Xialine in patients with Sjögren's syndrome: A single-blind, cross-over study[END_REF][START_REF] Dalodom | Influence of oral moisturizing jelly as a saliva substitute for the relief of xerostomia in elderly patients with hypertension and diabetes mellitus[END_REF][START_REF] Davies | A comparison of artificial saliva and pilocarpine in the management of xerostomia in patients with advanced cancer[END_REF][START_REF] Davies | A comparison of artificial saliva and pilocarpine in radiationinduced xerostomia[END_REF][START_REF] Dirix | Efficacy of the BioXtra dry mouth care system in the treatment of radiotherapy-induced xerostomia[END_REF][START_REF] Donath | Randomized trial of the efficacy and safety of a new oral spray for drug-induced xerostomia[END_REF][START_REF] Epstein | A double-blind crossover trial of Oral Balance gel and Biotene® toothpaste versus placebo in patients with xerostomia following radiation therapy[END_REF][START_REF] Frost | Patient preferences in a preliminary study comparing an intra-oral lubricating device with the usual dry mouth lubricating methods[END_REF][START_REF] Johansson | The effect of Salinum on the symptoms of dry mouth: A pilot study[END_REF][START_REF] Matear | Effectiveness of saliva substitute products in the treatment of dry mouth in the elderly: A pilot study[END_REF][START_REF] Nakamoto | Use of a saliva substitute in postradiation xerostomia[END_REF][START_REF] Regelink | Efficacy of a synthetic polymer saliva substitute in reducing oral complaints of patients suffering from irradiation-induced xerostomia[END_REF][START_REF] Temmel | Taste function in xerostomia before and after treatment with a saliva substitute containing carboxymethylcellulose[END_REF][START_REF] Visch | A double-blind crossover trial of CMC-and mucin-containing saliva substitutes[END_REF][START_REF] Vissink | Prevention and treatment of salivary gland hypofunction related to head and neck radiation therapy and chemotherapy[END_REF]. Four studies asked subjects to report on the improvement in dryness related to the use of saliva substitutes [START_REF] Salom | Efficacy and safety of a new oral saliva equivalent in the management of xerostomia: A national, multicenter, randomized study[END_REF][START_REF] Silvestre | Clinical evaluation of a new artificial saliva in spray form for patients with dry mouth[END_REF][START_REF] Stewart | Comparison between saliva stimulants and a saliva substitute in patients with xerostomia and hyposalivation[END_REF][START_REF] Van Der Reijden | Treatment of xerostomia with polymer-based saliva substitutes in patients with Sjögren's syndrome[END_REF]. Six studies reported the impact of xerostomia on Quality of life (GOHAI (McMillan et al., 2006), OHIP 14 [START_REF] Gil-Montoya | Oral healthrelated quality of life and nutritional status[END_REF][START_REF] Skrinjar | Comparison between three different saliva substitutes in patients with hyposalivation[END_REF], EORTC -QLQ + H&35 [START_REF] Heydarirad | Efficacy of a traditional Persian medicine preparation for radiation-induced xerostomia: A randomized, open-label, active-controlled trial[END_REF][START_REF] Jellema | The efficacy of Xialine in patients with xerostomia resulting from radiotherapy for head and neck cancer: A pilot-study[END_REF], QoL [START_REF] Dirix | Efficacy of the BioXtra dry mouth care system in the treatment of radiotherapy-induced xerostomia[END_REF]). In one observation report, the staff of an establishement for elderlies measured meal duration, reported the residents' pain complaints and subjectively assessed their ability to speak, eat and swallow [START_REF] Blixt-Johansen | The condition of the oral mucosa in institutionalized elderly patients before and after using a mucin-containing saliva substitute[END_REF]. Sixteen studies globally measured the impact of xerostomia using validated [START_REF] Apperley | A clinical trial of a novel emulsion for potential use as a saliva substitute in patients with radiationinduced xerostomia[END_REF][START_REF] Bots | Chewing gum and a saliva substitute alleviate thirst and xerostomia in patients on haemodialysis[END_REF][START_REF] Mcmillan | Efficacy of a novel lubricating system in the management of radiotherapy-related xerostomia[END_REF][START_REF] Morales-Bozo | Evaluation of the effectiveness of a chamomile (Matricaria chamomilla) and linseed (Linum usitatissimum) saliva substitute in the relief of xerostomia in elders[END_REF], or non validated [START_REF] Alves | Saliva substitute in xerostomic patients with primary Sjögren's syndrome: A single-blind trial[END_REF][START_REF] Andersson | Comparison of the effect of the linseed extract Salinum and a methyl cellulose preparation on the symptoms of dry mouth[END_REF][START_REF] Frost | Patient preferences in a preliminary study comparing an intra-oral lubricating device with the usual dry mouth lubricating methods[END_REF][START_REF] Furumoto | Subjective and clinical evaluation of oral lubricants in xerostomic patients[END_REF][START_REF] Gil-Montoya | Oral healthrelated quality of life and nutritional status[END_REF][START_REF] Klestov | Treatment of xerostomia: A double-blind trial in 108 patients with Sjögren's syndrome[END_REF][START_REF] Momm | Different saliva substitutes for treatment of xerostomia following radiotherapy. A prospective crossover study[END_REF][START_REF] Mouly | Efficacy of a new oral lubricant solution in the management of psychotropic drug-induced xerostomia: A randomized controlled trial[END_REF][START_REF] Mouly | Management of xerostomia in older patients: A randomised controlled trial evaluating the efficacy of a new oral lubricant solution[END_REF][START_REF] Oh | Effects of carboxymethylcellulose (CMC)-based artificial saliva in patients with xerostomia[END_REF][START_REF] Shahdad | A doubleblind, crossover study of Biotène Oralbalance and BioXtra systems as salivary substitutes in patients with post-radiotherapy xerostomia[END_REF][START_REF] Sweeney | Clinical trial of a mucincontaining oral spray for treatment of xerostomia in hospice patients[END_REF] comprehensive questionnaires.

Xerostomia was described in different conditions of gender, age and medical condition. The age range was from 18 to 94 and gender was not a criterion for inclusion. The medical conditions observed were: radiotherapy and/or chemotherapy after head and neck cancers [START_REF] Andersson | Comparison of the effect of the linseed extract Salinum and a methyl cellulose preparation on the symptoms of dry mouth[END_REF][START_REF] Apperley | A clinical trial of a novel emulsion for potential use as a saliva substitute in patients with radiationinduced xerostomia[END_REF][START_REF] Dirix | Efficacy of the BioXtra dry mouth care system in the treatment of radiotherapy-induced xerostomia[END_REF][START_REF] Epstein | A clinical comparative trial of saliva substitutes in radiation-induced salivary gland hypofunction[END_REF][START_REF] Epstein | A double-blind crossover trial of Oral Balance gel and Biotene® toothpaste versus placebo in patients with xerostomia following radiation therapy[END_REF][START_REF] Jellema | The efficacy of Xialine in patients with xerostomia resulting from radiotherapy for head and neck cancer: A pilot-study[END_REF][START_REF] Momm | Treatment of xerostomia following radiotherapy: Does age matter?[END_REF][START_REF] Nakamoto | Use of a saliva substitute in postradiation xerostomia[END_REF][START_REF] Regelink | Efficacy of a synthetic polymer saliva substitute in reducing oral complaints of patients suffering from irradiation-induced xerostomia[END_REF][START_REF] Shahdad | A doubleblind, crossover study of Biotène Oralbalance and BioXtra systems as salivary substitutes in patients with post-radiotherapy xerostomia[END_REF], systemic auto immune disease [START_REF] Aliko | Evaluation of the clinical efficacy of Biotène Oral Balance in patients with secondary Sjögren's syndrome: A pilot study[END_REF][START_REF] Alpöz | The efficacy of Xialine in patients with Sjögren's syndrome: A single-blind, cross-over study[END_REF][START_REF] Alves | Saliva substitute in xerostomic patients with primary Sjögren's syndrome: A single-blind trial[END_REF][START_REF] Klestov | Treatment of xerostomia: A double-blind trial in 108 patients with Sjögren's syndrome[END_REF][START_REF] Van Der Reijden | Treatment of xerostomia with polymer-based saliva substitutes in patients with Sjögren's syndrome[END_REF]; drug consumption [START_REF] Donath | Randomized trial of the efficacy and safety of a new oral spray for drug-induced xerostomia[END_REF][START_REF] Mouly | Efficacy of a new oral lubricant solution in the management of psychotropic drug-induced xerostomia: A randomized controlled trial[END_REF][START_REF] Skrinjar | Comparison between three different saliva substitutes in patients with hyposalivation[END_REF]; elderlies [START_REF] Mouly | Management of xerostomia in older patients: A randomised controlled trial evaluating the efficacy of a new oral lubricant solution[END_REF][START_REF] Rogus-Pulia | A Pilot Study of Perceived Mouth Dryness, Perceived Swallowing Effort, and Saliva Substitute Effects in Healthy Adults Across the Age Range[END_REF]; final stage renal disease on haemodialysis [START_REF] Bots | Chewing gum and a saliva substitute alleviate thirst and xerostomia in patients on haemodialysis[END_REF]. Regardless of the aetiology of xerostomia, controlling the effect of saliva substitutes on the production of a swallowable food bolus is of importance.

The possible effects of saliva substitutes on FOP were reported in 14 13 articles for swallowing only [START_REF] Blixt-Johansen | The condition of the oral mucosa in institutionalized elderly patients before and after using a mucin-containing saliva substitute[END_REF][START_REF] Davies | A comparison of artificial saliva and pilocarpine in the management of xerostomia in patients with advanced cancer[END_REF][START_REF] Davies | A comparison of artificial saliva and pilocarpine in radiationinduced xerostomia[END_REF][START_REF] Dirix | Efficacy of the BioXtra dry mouth care system in the treatment of radiotherapy-induced xerostomia[END_REF][START_REF] Donath | Randomized trial of the efficacy and safety of a new oral spray for drug-induced xerostomia[END_REF][START_REF] Epstein | A double-blind crossover trial of Oral Balance gel and Biotene® toothpaste versus placebo in patients with xerostomia following radiation therapy[END_REF][START_REF] Jellema | The efficacy of Xialine in patients with xerostomia resulting from radiotherapy for head and neck cancer: A pilot-study[END_REF][START_REF] Klestov | Treatment of xerostomia: A double-blind trial in 108 patients with Sjögren's syndrome[END_REF][START_REF] Matear | Effectiveness of saliva substitute products in the treatment of dry mouth in the elderly: A pilot study[END_REF][START_REF] Morales-Bozo | Evaluation of the effectiveness of a chamomile (Matricaria chamomilla) and linseed (Linum usitatissimum) saliva substitute in the relief of xerostomia in elders[END_REF][START_REF] Nakamoto | Use of a saliva substitute in postradiation xerostomia[END_REF][START_REF] Rogus-Pulia | A Pilot Study of Perceived Mouth Dryness, Perceived Swallowing Effort, and Saliva Substitute Effects in Healthy Adults Across the Age Range[END_REF][START_REF] Van Der Reijden | Treatment of xerostomia with polymer-based saliva substitutes in patients with Sjögren's syndrome[END_REF] and in one article for mastication with objective measurements [START_REF] Apperley | A clinical trial of a novel emulsion for potential use as a saliva substitute in patients with radiationinduced xerostomia[END_REF]. Evaluation of difficulties/easiness to swallow, to chew, to eat and/or to sip liquids were reported in 22 studies. Positive effects on FOP based on statistical analysis were assessed in 14 studies [START_REF] Aliko | Evaluation of the clinical efficacy of Biotène Oral Balance in patients with secondary Sjögren's syndrome: A pilot study[END_REF][START_REF] Alpöz | The efficacy of Xialine in patients with Sjögren's syndrome: A single-blind, cross-over study[END_REF][START_REF] Alves | Saliva substitute in xerostomic patients with primary Sjögren's syndrome: A single-blind trial[END_REF][START_REF] Andersson | Comparison of the effect of the linseed extract Salinum and a methyl cellulose preparation on the symptoms of dry mouth[END_REF][START_REF] Frost | Patient preferences in a preliminary study comparing an intra-oral lubricating device with the usual dry mouth lubricating methods[END_REF][START_REF] Heydarirad | Efficacy of a traditional Persian medicine preparation for radiation-induced xerostomia: A randomized, open-label, active-controlled trial[END_REF][START_REF] Mcmillan | Efficacy of a novel lubricating system in the management of radiotherapy-related xerostomia[END_REF][START_REF] Momm | Different saliva substitutes for treatment of xerostomia following radiotherapy. A prospective crossover study[END_REF][START_REF] Morales-Bozo | Evaluation of the effectiveness of a chamomile (Matricaria chamomilla) and linseed (Linum usitatissimum) saliva substitute in the relief of xerostomia in elders[END_REF][START_REF] Mouly | Efficacy of a new oral lubricant solution in the management of psychotropic drug-induced xerostomia: A randomized controlled trial[END_REF][START_REF] Mouly | Management of xerostomia in older patients: A randomised controlled trial evaluating the efficacy of a new oral lubricant solution[END_REF][START_REF] Rogus-Pulia | A Pilot Study of Perceived Mouth Dryness, Perceived Swallowing Effort, and Saliva Substitute Effects in Healthy Adults Across the Age Range[END_REF][START_REF] Salom | Efficacy and safety of a new oral saliva equivalent in the management of xerostomia: A national, multicenter, randomized study[END_REF][START_REF] Shahdad | A doubleblind, crossover study of Biotène Oralbalance and BioXtra systems as salivary substitutes in patients with post-radiotherapy xerostomia[END_REF]. Only one clinical trial measured xerostomia with a validated questionnaire and compared the effects of three different saliva substitutes on the chewing kinematics during ingestion of crackers [START_REF] Apperley | A clinical trial of a novel emulsion for potential use as a saliva substitute in patients with radiationinduced xerostomia[END_REF]. The Test of Of Mastication and And Swallowing Solids (TOMASS) required ingestion of a cracker as quickly and as comfortably as possible [START_REF] Hägglund | The Test of Masticating and Swallowing Solids (TOMASS): Normative data for two crackers available in the Scandinavian and international markets[END_REF][START_REF] Huckabee | The Test of Masticating and Swallowing Solids (TOMASS): Reliability, validity and international normative data[END_REF]. During mastication, the number of cycles, chewing time, and swallows per bite were measured. It was found that the use of saliva substitutes slightly improved xerostomia but had Mis en forme : Anglais (États-Unis) no effect on chewing kinematic parameters during the cracker eating. The authors suggested that TOMASS test was not appropriate to evaluate mastication in subjects with xerostomia.

DISCUSSION

This review demonstrated showed that the possible effects of the use of saliva substitutes on the ingestion function were poorly investigated. No evidence is was based on physiological studies. Saliva participates in food bolus constitution, affects its rheological properties and initiates digestion. Food bolus rheology has a dominant influence on mastication and swallowing [START_REF] Chen | Food oral processing-A review[END_REF]. During FOP, saliva gradually fills the gap between food particles and increases their viscous cohesion. The swallowing threshold is defined as the moment when the food bolus reaches the maximum cohesive force [START_REF] Prinz | An optimization model for mastication and swallowing in mammals[END_REF]. It is unknown whether the use of a saliva substitute has an effect on the composition and the rheological properties of the food bolus, on the lubrication of the oral and laryngeal mucosa or on both these phenomena. Moreover, it is clear that saliva substitutes are not developed to improve FOP. For example, most of the saliva substitute listed in Table 1 have mint, grapefruit, lemon or sweet flavouring.

A flavoured saliva substitute could affect the perception of food and could limit the use of the saliva substitute during meals. Spontaneous food consumption could be altered for individuals using a saliva substitute, independently of the consequences of xerostomia.

Natural saliva is a non-Newtonian fluid. This characteristic ensures bolus aggregation and the lubrication of the oral and laryngeal mucosa during FOP. It could be suggested that a saliva substitute should be a non-Newtonian fluid. However, among the saliva substitutes used within the 14 studies reporting a possible positive effect of saliva substitutes on FOP, seven were based on mucine and/or xanthan gum and could be considered as natural saliva simulators (NSS), six were Newtonian fluids based on carboxymethyl cellulose or glycerol and two were uncategorized (Table 12). In most cases, non-Newtonian saliva substitutes contain substances of natural origin (salivary macromolecules such as mucins, lysozyme, lactoferrin) that provide high biocompatibility. However, mucines have pig or cow origins, which can affect the uses of the corresponding saliva substitute in some individuals for cultural reasons. The challenges of treating xerostomia are to mimic all properties of natural saliva definitely in order to improve oral comfort between and during meals.

The selection criteria of this review excluded the "saliva stimulant" keyword. Saliva stimulants are parasympathomimetics such as Pilocarpine or Cevimeline. These substances are indicated to improve the production of saliva compared with a placebo [START_REF] Leveque | A multicenter, randomized, double-blind, placebo-controlled, dose-titration study of oral pilocarpine for treatment of radiation-induced xerostomia in head and neck cancer patients[END_REF]. The use of chewing gum was also described to increase saliva production. However, chewing a gum can be indicated only for persons whose salivary glands respond to stimulation. Saliva stimulant cannot meet the needs of all patients with xerostomia, contrary to saliva substitutes. It can be difficult to determine the amount of saliva that is indicative of the dysfunction of the salivary glands. The measurement of the salivary flow is the basis for the diagnosis of xerostomia/hyposalivation. Among the included studies, 28 reported a measure of saliva flow [START_REF] Aliko | Evaluation of the clinical efficacy of Biotène Oral Balance in patients with secondary Sjögren's syndrome: A pilot study[END_REF][START_REF] Alpöz | Impact of Buccotherm® on xerostomia: A single blind study[END_REF][START_REF] Alpöz | The efficacy of Xialine in patients with Sjögren's syndrome: A single-blind, cross-over study[END_REF][START_REF] Andersson | Comparison of the effect of the linseed extract Salinum and a methyl cellulose preparation on the symptoms of dry mouth[END_REF][START_REF] Bots | Chewing gum and a saliva substitute alleviate thirst and xerostomia in patients on haemodialysis[END_REF][START_REF] Dalodom | Influence of oral moisturizing jelly as a saliva substitute for the relief of xerostomia in elderly patients with hypertension and diabetes mellitus[END_REF][START_REF] Donath | Randomized trial of the efficacy and safety of a new oral spray for drug-induced xerostomia[END_REF][START_REF] Duxbury | A double-blind cross-over trial of a mucin-containing artificial saliva[END_REF][START_REF] Epstein | A double-blind crossover trial of Oral Balance gel and Biotene® toothpaste versus placebo in patients with xerostomia following radiation therapy[END_REF][START_REF] Epstein | A clinical comparative trial of saliva substitutes in radiation-induced salivary gland hypofunction[END_REF][START_REF] Frost | Patient preferences in a preliminary study comparing an intra-oral lubricating device with the usual dry mouth lubricating methods[END_REF][START_REF] Furumoto | Subjective and clinical evaluation of oral lubricants in xerostomic patients[END_REF][START_REF] Mcmillan | Efficacy of a novel lubricating system in the management of radiotherapy-related xerostomia[END_REF][START_REF] Morales-Bozo | Evaluation of the effectiveness of a chamomile (Matricaria chamomilla) and linseed (Linum usitatissimum) saliva substitute in the relief of xerostomia in elders[END_REF][START_REF] Mouly | Efficacy of a new oral lubricant solution in the management of psychotropic drug-induced xerostomia: A randomized controlled trial[END_REF][START_REF] Mouly | Management of xerostomia in older patients: A randomised controlled trial evaluating the efficacy of a new oral lubricant solution[END_REF][START_REF] Oh | Effects of carboxymethylcellulose (CMC)-based artificial saliva in patients with xerostomia[END_REF][START_REF] Regelink | Efficacy of a synthetic polymer saliva substitute in reducing oral complaints of patients suffering from irradiation-induced xerostomia[END_REF][START_REF] Silvestre | Clinical evaluation of a new artificial saliva in spray form for patients with dry mouth[END_REF][START_REF] Skrinjar | Comparison between three different saliva substitutes in patients with hyposalivation[END_REF][START_REF] Stewart | Comparison between saliva stimulants and a saliva substitute in patients with xerostomia and hyposalivation[END_REF][START_REF] Sweeney | Clinical trial of a mucincontaining oral spray for treatment of xerostomia in hospice patients[END_REF][START_REF] Van Der Reijden | Treatment of xerostomia with polymer-based saliva substitutes in patients with Sjögren's syndrome[END_REF]. Overall, hyposalivation was observed when salivary flow rate at rest falls below 0.1 mL per minute and stimulated saliva [START_REF] Sreebny | Saliva in health and disease: An appraisal and update[END_REF] below 0.5-0.7 mL per minute; [START_REF] Navazesh | Clinical criteria for the diagnosis of salivary gland hypofunction[END_REF][START_REF] Ship | Diminished submandibular salivary flow in dementia of the Alzheimer type[END_REF].

However, the sialometric techniques used to measure the salivary flow varied a lot, the spitting method being the most often reported. Moreover, the salivary flow rate threshold as an inclusion/exclusion criterion was set at different levels in different studies. Overall, the saliva flow was measured in 22 studies, while only seven studies considered the value of the saliva flow as an inclusion criterion (Table 23).

To conclude, this review underscores the need to develop new saliva substitutes to improve the rheological properties of the bolus and the lubrication of the laryngeal mucosa. Flavours should be excluded from their composition.
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HCC Spray Hydroxyethylc ellulose citric acid spray

No spray Ad libitum [START_REF] Furumoto | Subjective and clinical evaluation of oral lubricants in xerostomic patients[END_REF])

Hydroxyethylc ellulose gel

No gel Ad libitum

Salinum®

Linseed mucilage: 54% Protein: 9% Mouthwash Dosage of 2 ml of fluid Ad libitum [START_REF] Andersson | Comparison of the effect of the linseed extract Salinum and a methyl cellulose preparation on the symptoms of dry mouth[END_REF][START_REF] Johansson | The effect of Salinum on the symptoms of dry mouth: A pilot study[END_REF] Soy 

Table 2

 2 Composition of saliva substitute used in the included studies (NSS: Natural saliva simulators: saliva substitutes containing mucin or mucin with xanthan or guar gum

		-immune Drugs Radiotherapy	disease	Eating Taste Sipping Swallowing	Salivary flow	Questionnaire VAS
	(Sweeney et al., 1997)	Motor neurone disease cancer	Eating Taste	Salivary flow	VAS
	(Temmel et al., 2005)	Sjögren's Menopause	syndrome	Taste	Frequency of SS' use Oral examination	Questionnaire
	(van der Reijden et al., 1996)	Sjögren's Autoimmune disorders syndrome	Eating Taste Swallowing	Salivary flow	Questionnaire
	(Visch et al., 1986)	Radiotherapy Sjögren's syndrome	Chewing Swallowing	ND	Questionnaire
	(Vissink et al., 1983)	Drugs Radiotherapy Sjögren's Other unspecified syndrome	Mastication Swallowing Taste	Oral Salivary presence examination	Questionnaire

 [START_REF] Furumoto | Subjective and clinical evaluation of oral lubricants in xerostomic patients[END_REF]Spitting method 5 min <0.2 mL/min [START_REF] Mouly | Efficacy of a new oral lubricant solution in the management of psychotropic drug-induced xerostomia: A randomized controlled trial[END_REF][START_REF] Mouly | Management of xerostomia in older patients: A randomised controlled trial evaluating the efficacy of a new oral lubricant solution[END_REF] Swab/test of saliva weight absorbed 5 min ≤0.5g

Spitting method ≤0.16 mL/min Stimulated saliva method flow rate [START_REF] Alpöz | The efficacy of Xialine in patients with Sjögren's syndrome: A single-blind, cross-over study[END_REF] Drops of acid citric spitting method <1mL/min [START_REF] Alves | Saliva substitute in xerostomic patients with primary Sjögren's syndrome: A single-blind trial[END_REF] Acid citric on cotton swab 5 min test spitting <0.5mL/min [START_REF] Andersson | Comparison of the effect of the linseed extract Salinum and a methyl cellulose preparation on the symptoms of dry mouth[END_REF] Paraffin chewing 5 min <3.5mL [START_REF] Gil-Montoya | Oral healthrelated quality of life and nutritional status[END_REF] Chewing paraffin 5 min ≤0.7mL/min [START_REF] Mouly | Efficacy of a new oral lubricant solution in the management of psychotropic drug-induced xerostomia: A randomized controlled trial[END_REF][START_REF] Mouly | Management of xerostomia in older patients: A randomised controlled trial evaluating the efficacy of a new oral lubricant solution[END_REF] Chewing paraffin Spitting method ≤0.5mL/min