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Introduction
Periodontal diseases are a group of inflammatory/infectious, multifactorial, diseases. 

The periodontal tissues house both microbial dysbiosis and host response dysregulation [1]. 
The most recent hypothesis about the pathogenesis of periodontal disease deals with the 
biological transition from a healthy periodontal tissue to a pathological one (characterized by 
inflammation and loss of clinical attachment). This transition is mediated by the dysregulation 
of the inflammatory response, caused by the presence of keystone pathogens. These bacteria 
(i.e. Porphyromonas gingivalis) differ from normal commensal bacteria: they are able to alter 
the inflammatory response even in minimal quantities [2,3]. In fact, the proactivity of these 
species (keystone) increases the nososymbiocity of the dental biofilm without increasing its 
biomass [4].

This outbreak of the inflammatory response represents the pathological mechanism 
underlying periodontal disease. Individual variability in host response pathways may result 
in variations on the degree of inflammation, both in terms of response and resolution [5]. 
This feature, together with patient’s behavioral habits, determine the heterogenic nuances 
(i.e. disease phenotypes) noticeable among individuals. Loss of clinical attachment (CAL 
loss) represents the pathognomonic sign of periodontitis: it yields two different clinical 
scenarios namely pocketing and gingival recession. Younger individuals seem to express 
loss of attachment through the latter mechanism, while pocketing becomes the main mode 
of disease progression as subjects get older [6]. Many longitudinal studies, dealing with the 
natural history of periodontal disease and carried out among different untreated populations, 
have highlighted a common pattern of disease progression [7-9]. Usually, it is relatively slow 
and site-specific: interproximal sites are more prone to be affected by pocketing, whilst mid-
buccal and mid-lingual sites mainly through recession [10]. Previous studies have reported 
that patients showing a high level of gingival inflammation and chronic bleeding on probing 
are more likely to develop destructive periodontal disease, while further relapses of the 
disease are best predicted by the current signs and symptoms [11]. The effectiveness of clinical 
diagnostic procedures for intercepting disease progression is minimal. The progression 
of Periodontitis, indeed, is not linear. Since the 80’s, results from longitudinal studies on 
untreated subjects suggested the so called “Burst hypothesis”, as a possible explanation to 
how clinical attachment loss takes place over time. This model describes the development of 
loss of attachment as an asynchronous alternance between sudden tissue loss (“burst”) and 
phases of stability [12]. Recently, a new model was proposed to interpret disease progression 
[13,14].

It is based on a Linear Mixed Model (LMM) analysis that is supposed to overcome some 
short comings (site and patient level source of errors, reliability) of the previously proposed 
model. Considering the clinical and methodological features of the existing procedures, the 
therapist is called to face a disease without the tools for pinpointing a true state of “activity” 
of the disease. In fact, the evaluation of clinical attachment loss (CAL loss) identifies sites that 
have already experienced disease. CAL loss, measured by probing pocket depth and recession, 
represents the history of the disease experienced by the patient, but it holds very low 
reliability regarding the current and future course of the disease. Due to its chronic nature, 
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an early detection of disease and disease activity is of paramount 
importance. In this perspective, recent scientific evidence suggests 
how saliva and gingival crevicular fluid (GCF) could contribute to 
its early detection. These fluids are a copious source of biological 
biomarkers eventually able to identify, way before clinical diagnosis, 
an imbalance between the host response and the biofilm.

That being said, which biomarkers are suitable to help the 
clinician?

In this perspective, scientific community has paid close 
attention to both saliva and GCF. In 2018, a new classification 
system for periodontal diseases was introduced. The newly 
proposed framework entails the incorporation of future potential 
biomarkers in order to integrate the information provided by 
the standard clinical measures. A recent systematic review [15] 
analyzed 32 biomarkers through a meta-analytical approach to test 
their diagnostic ability: sensitivity and specificity were collected in 
otherwise healthy subjects. The most frequently studied salivary 
biomarkers were MMP-8, IL-1 beta, IL-6, MMP-9 and Hb. They all 
showed a good capability to detect periodontitis, highlighted by a 
sensitivity value of more than 70%. Furthermore, IL1 b and MMP-9 
displayed also a good specificity (around 80%).

Among these bio products, MMP-8 deserves special interest. It is 
probably the most investigated marker. Moreover the market offers 
a chair side/point of care oral fluid test, based on the detection 
of MMP-8, that has shown promising results in identifying active 
periodontal tissue destruction among populations of different 
ethnicities and with comorbidities [16-18]. Recently, the saliva 
concentration of MMP-8 was also directly related to staging and 
grading [19]. The MMP-8 levels in mouth rinse were significantly 
lower among healthy patients compared to individuals with 
advanced periodontal destruction. The scenario regarding gingival 
crevicular fluid is quite similar to that described for saliva. Among 
the biomarkers with the highest level of evidence, MMP-8 displayed 
a good sensitivity and an excellent specificity (76, 7% and 92% 
respectively) according to recent metanalytic data [15].

Conclusion
From a clinical standpoint, the use of a biological marker as 

a diagnostic tool could play a pivotal role in the very first steps 
of diagnosis. The possibility of carrying out an initial “triage” 
to subsequently identify which cases deserve a supplementary 
diagnosis represents a very close and useful horizon for the 
clinician.
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