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Susceptibility to Gingivitis: a Way to Predict Periodontal Disease?

Leonardo Trombellia
	Abstract

ABSTRACT: 
Clinical studies suggest that gingival inflammatory response to plaque accumulation may vary between individuals. Evidence seems to indicate that there is an association between susceptibility to gingivitis and susceptibility to periodontitis. Recently, among participants in a large scale experimental gingivitis trial, we were able to identify and characterize subjects that differ significantly in their gingival inflammatory response to plaque accumulation. Research efforts are being focused on the effect of genetic, anatomic and environmental host-related factors which may be implicated in the pathogenesis of the gingival inflammatory process, and whether susceptibility to periodontitis and susceptibility to gingivitis may partly share common risk factors. In this respect, it is possible that identification of factors related to increased susceptibility to gingivitis may help identify, at an early age, subjects at risk of periodontitis.
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INTRODUCTION

Periodontal disease mainly consists of two distinct inflammatory conditions: i.e., plaque-induced gingivitis, a reversible condition; and chronic periodontitis, an irreversible condition (Williams, 1990). The unequivocal role of dental bacterial plaque in the development of these diseases has been established (Löe et al, 1965; Theilade et al, 1966; Lindhe et al, 1973; Slots and Hausmann, 1979; Holt et al, 1988; Breuer and Cosgrove, 1989; Persson et al, 1994). Ample evidence suggests that susceptibility to periodontitis varies considerably among individuals (Löe et al, 1986), possibly due to genetic and psychosocial factors (Hart and Kornman, 1997; Michalowicz et al, 2000). In contrast, there are limited studies addressing a potentially host-dependent variation for susceptibility to gingivitis (Tatakis and Trombelli, 2004).

National probability surveys in some industrial countries have found that gingivitis occurs in about 60% of teenagers and 40–50% of adults (Brown et al, 1989; Brown and Löe, 1993). By considering clinical studies on either natural or experimental gingivitis, it is clear that there are significant differences among individuals with respect to the severity and extent of gingival inflammatory responses to bacterial challenge (Tatakis and Trombelli, 2004). Characterization of the nature of these differences and identification of the underlying etiology have been the impetus for the design and implementation of a series of studies (Trombelli et al, 2004a; Trombelli et al, 2004b) whose immediate goal was to define and characterize sub-populations with varying susceptibility to gingivitis. The ultimate goal of these studies was the identification of host-dependent variables, whether genetic, anatomic or environmental, which characterize the differently susceptible sub-populations.

The aim of this paper is to elucidate the relationship between susceptibility to gingivitis and susceptibility to periodontitis, and whether this relationship may be of some benefit to predict the progression from gingivitis to periodontitis.

INDIVIDUAL SUSCEPTIBILITY TO PERIODONTAL DISEASE

The epidemiology and natural history of gingivitis and periodontitis indicate that gingival inflammation is invariably a component of periodontitis and that gingivitis precedes the onset of periodontitis (Lindhe et al, 1973; Löe et al, 1986). Early studies led to the belief that gingivitis progresses to periodontitis over time, with loss of periodontal attachment and the development of periodontal pockets. However, it has been clearly demonstrated that not all gingivitis progresses to periodontitis (Lindhe et al, 1973; Listgarten et al, 1985; Löe et al, 1986; Prayitno et al, 1993) and, therefore, the relationship between gingivitis and the onset of chronic periodontitis has been questioned. The reason for this is that although bacterial challenge is a necessary but not sufficient cause for the development of periodontitis, a susceptible host is necessary (Lindhe et al, 1973; Page and Schroeder, 1982; Löe et al, 1986). The proportion of gingival lesions that convert to destructive periodontitis lesions is at present unknown, and the factors that cause the conversion are not properly understood (Page and Kornman, 1997; Schätzle et al, 2003).

The fact that gingivitis is a very poor predictor of periodontitis in persons under the age of thirty (Prayitno et al, 1993) may also be related to the fact that gingivitis will manifest itself only days or weeks after mature plaque accumulation (Löe et al, 1965; Theilade et al, 1966). Conversely, periodontitis is a condition that in the majority of cases requires far longer periods (years or decades) to develop (Lindhe et al, 1973; Löe et al, 1978). At present, there are no reliable means to predict susceptibility to periodontitis. However, evidence is available suggesting that susceptibility to periodontitis may be linked to susceptibility to gingivitis (van der Velden et al, 1985; Reuland-Bosma and van Dijk, 1986; Modeer et al, 1990).

Studies by van der Velden et al (1985) indicate that susceptibility to experimental gingivitis (evaluated by bleeding on probing (BoP) score) differs between two groups of patients with apparently different susceptibility to periodontitis. The group with greater susceptibility to periodontitis exhibited greater susceptibility to gingivitis, a result that could not be explained by either the age difference between the two groups (Winkel et al, 1987), or by the specific microbial or immune parameters examined in these subjects (Abbas et al, 1986). The notion of an association between susceptibility to periodontitis and susceptibility to gingivitis is also supported by studies in patients with Down's syndrome. Down's syndrome patients exhibit severe periodontal disease early in life (Reuland-Bosma and van Dijk, 1986; Modeer et al, 1990), with no evidence of qualitative plaque differences between Down's syndrome patients and controls (Amano et al, 2001), and also manifest greater gingival inflammation much sooner than age- and sex-matched controls despite similar levels of plaque accumulation (Reuland-Bosma et al, 1986; Reuland-Bosma et al, 1988).

ROLE OF GINGIVITIS IN THE PATHOGENESIS OF PERIODONTITIS

It has been demonstrated that the absence of gingival inflammation, as evaluated by BoP, is a good indicator for the maintenance of periodontal stability on a site-specific basis (Lang et al, 1990). Patients with a mean BoP of ≤ 20% consistently have a significantly lower risk for further loss of probing attachment at single sites (Joss et al, 1994). More recently, data stemming from epidemiological studies and prospective clinical trials have indicated that the presence of gingival inflammation may be regarded as a risk indicator for additional attachment loss (Albandar et al, 1998; Suda et al, 2000; Schätzle et al, 2003).

The presence of gingival inflammation as a determinant of the progression of attachment loss was investigated among a cohort of individuals affected by early-onset periodontitis (EOP) (Albandar et al, 1998). The results indicated that in both localized and generalized forms of EOP, teeth with persistent and overt gingivitis (i.e. Gingival Index (GI) score of 2 or 3) had a significantly greater attachment loss during the 6-year follow-up than teeth not presenting gingivitis. The authors concluded that in individuals with EOP, new periodontal lesions developed more often and existing lesions showed more disease progression in sites with overt gingival inflammation. These results were corroborated by Suda et al (2000) in a 2-year longitudinal study based on a rural Chinese population. They reported that the percentage of sites with BoP at baseline examination was related to attachment loss in the youngest sub-population (15–24-years of age), and suggested that gingival inflammation is a risk indicator for additional attachment loss in this age cohort.

The role of gingivitis in the pathogenesis of chronic periodontitis was recently elucidated by Schätzle et al (2003) based on a 26-year longitudinal study on the initiation and progression of periodontal disease in a well-educated Norwegian population. The results demonstrated that gingival sites that never scored above GI = 0 over the observation period experienced a mean cumulative loss of attachment of 1.86 mm. For sites which presented slight inflammation (GI = 1) at each visit, the corresponding attachment loss was 2.25 mm (O.R. 2.29), and in sites with persistent GI = 2 the mean loss of attachment was 3.23 mm (O.R. 3.22). The authors concluded that gingival inflammation represented a higher risk for periodontal attachment loss, and confirmed the pivotal role of gingivitis as a prerequisite for the initiation of periodontitis.

IDENTIFICATION OF SUBJECTS WITH DIFFERENT SUSCEPTIBILITIES TO PLAQUE-INDUCED GINGIVITIS

Recently, we were able to discriminate between 2 sub-populations (which were defined as 'high responders', HR, and 'low responders', LR) with significantly different severities of gingivitis to similar plaque accumulation rates among a large of pool of volunteers participating in a randomized, split-mouth experimental gingivitis trial (Trombelli et al, 2004a). When plaque accumulation patterns were followed over time (21 days) for the HR and LR sub-groups, the behavior of the two groups in terms of both the extent of plaque deposits and plaque accumulation rate was almost identical. In contrast, when gingival crevicular fluid levels were examined, we observed a plateau for the LR group from day 14 on, while the HR group showed no sign of having reached a maximum response. In addition, after 21-day plaque accumulation HR individuals, compared to LR individuals, showed significantly higher values for all clinical parameters of gingival inflammation despite the lack of any difference in plaque accumulation levels and rates between the two sub-populations (Trombelli et al, 2004a).

The identification of individuals with different severity of gingival inflammation in response to similar plaque accumulation rates appears to confirm the hypothesis of a subject-specific effect of poor oral hygiene on gingival tissues, as suggested by earlier studies on experimental gingivitis (Watts, 1978; Wiedemann et al, 1979; Abbas et al, 1986; van der Weijden et al, 1994a) and recent studies on naturally occurring gingivitis (Müller et al, 2000).

SUSCEPTIBILITY TO GINGIVITIS AND SUSCEPTIBILITY TO PERIODONTITIS: A WAY TO PREDICT PERIODONTAL DISEASE?

Given the relationship between gingivitis and periodontitis (Löe et al, 1986; Lindhe et al, 1973), efforts to establish effective anti-gingivitis procedures and/or agents remain an important objective in the primary and secondary prevention of periodontitis (Robinson, 1995). For instance, any antimicrobial product that can control plaque and gingivitis theoretically should lead to a reduction in periodontitis (Addy and Moran, 1997). There is limited evidence that this approach may indeed be clinically effective (Rosling et al, 1997).

Recently, we evaluated the effectiveness of an oral hygiene regimen based on mechanical plaque control in association with amine fluoride/stannous fluoride-containing toothpaste and mouthrinse as prescribed following experimentally induced gingivitis (Trombelli et al, 2004b). Treatment effects were also separately analyzed in HR and LR sub-populations. The results of the study indicated that such oral hygiene regimen was effective in reducing the plaque deposits and improving the inflammatory status of the gingival tissues in both HR and LR groups. However, the HR group demonstrated a statistically greater inflammatory condition following treatment when compared to the LR group. These findings support further the hypothesis that the severity of gingival inflammatory response to plaque may be a patient trait (Tatakis and Trombelli, 2004; Trombelli et al, 2004a), a trait that apparently is not obliterated even after substantial reduction of the microbial challenge. Therefore, this raises the possibility that susceptibility to plaque-induced gingivitis might be clinically detectable even when an optimum plaque control regimen is either maintained or re-established.

The identification of sub-populations with different susceptibilities to gingivitis has allowed a series of ongoing studies to be performed that specifically address host-related factors that may be implicated in this individual variation in gingival inflammatory response to dental plaque. Research efforts are being focused on the effect of genetic, anatomic and environmental host-related factors which may be implicated in the pathogenesis of the gingival inflammatory process, and whether susceptibility to periodontitis and susceptibility to gingivitis may partly share common risk factors (Tatakis and Trombelli, 2004).

At the present time, there are no reliable methods to predict susceptibility to chronic periodontitis. The possibility of such prediction would permit the cost-effective application of public health resources and clinical preventive measures. Because susceptibility to gingivitis could be ascertained at any age in a very short period of time without any permanent damage, the possibility to predict susceptibility to periodontitis based on susceptibility to gingivitis would be an advantage. In this context, it is possible that the identification of factors related to increased susceptibility to gingivitis may help identify, at an early age, subjects at risk of periodontitis. If this were the case, it would permit the targeted application of public health resources and practice-based preventive measures in a cost-effective manner.
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