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Periodontal disease presents as a great public health concern as the most common chronic inflammatory disease for adults, affecting 20-50% of population 
worldwide9. Gingivitis is a reversible disease and is prompted by accumulation of bacterial biofilm which could be removed with professional dental care and 
regular oral hygiene. Gingivitis could progress to an irreversible process known as periodontitis, which involves attachment or bone loss. Recent research has 
identified the correlation of several salivary biomarkers to periodontal disease progression. This literature review explores the potential of salivary diagnostics 
of periodontal diseases.
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Diagnosis of periodontal diseases today is still largely reliant on clinical 
exams through visual inspection of gingival tissues, periodontal charting 
to record pocket depth, attachment loss, recession, tooth mobility, 
furcation invasions, and radiographic evidence of bone loss. It is often 
error -prone and time consuming. Also, with some of the cardinal signs 
of inflammation such as pain and fever missing in gingivitis and 
periodontitis, most people are unaware of their deteriorating 
periodontal condition and do not seek out for timely professional dental 
care7.

Saliva is a promising diagnostic medium due to its low cost, 
bioavailability, non-invasive accessibility, and ease of collection8. 

Biomarkers for the detection of various diseases such as Sjogren’s 
syndrome, pancreatic, breast, and oral cancer have been identified 
in saliva7. Macrophage inflammatory protein-1 alpha (MIP-1α) 
matrix metalloproteinase-8 (MMP-8), interleukin-6 (IL-6), and 
interleukin-1beta (IL-1β) have been proposed by current studies as 
diagnostically acceptable biomarkers to detect periodontal disease 
in relation to health as well as discriminating gingivitis from 
periodontitis. Salivary biomarkers offer promises as useful 
diagnostic tools for assessing periodontal diseases. 

A comprehensive search on PubMed, Nature, and Cochrane was 
conducted to identify systematic reviews of salivary diagnostics in 
periodontal diseases. MeSH search terms include gingivitis, 
periodontitis, gum diseases, salivary biomarkers, salivary peptides, oral 
health and gum health. Seven studies were included. All biomarkers 
identified were salivary protein based on sensitivity range of 41-95% 
and specificity range of 40%-100%

MIP-1α is the key salivary biomarker with the highest diagnostic 
accuracy. IL-6,IL-1β ,MMP-8 are also key salivary biomarkers with 
acceptable diagnostic accuracy for periodontitis. Biomarkers 
evaluated in combination have better diagnostic accuracy than when 
used singularly. A combination of IL-6 and MMP-8 have the best 
precision across all indices of diagnosis1. 

Salivary 
biomarkers

Association Sensitivity Specificity 

MIP-1α 2 Bone remodeling 95% 97%, 
MMP-8 3,4 Tissue destruction 65-87% 48-87%
IL-1β 3,4,5,6,7 Periodontal 

inflammation 
54-88% 52-100%

IL-6 3,4,5,6,7 Periodontal 
inflammation 

52-80% 48-87%

IL-6 and MMP-8 3 Combination 94% 100%

IL-1β, IL-6, MMP-
8 3,4

Combination 78-94% 77-97%

A concern for the application of salivary biomarkers in the 
diagnosis of periodontal diseases is the confounding probability of 
a variety of systemic, polygenic diseases with shared biomarkers as 
periodontal disease such as rheumatoid arthritis, diabetes and 
cardiovascular diseases or high- risk behaviors such as smoking. In 
all the studies reviewed in this systematic review, systemic 
conditions were subjectively reported by participants and some 
studies did not exclude smokers. 

Findings suggests better diagnostic accuracy of combination of 
salivary biomarkers for discriminating periodontitis and gingival 
health, as well as differentiating intermediate stages of gingivitis and 
periodontitis as opposed to individual biomarkers. MIP-1α has 
consistently demonstrated to have excellent diagnostic precision1. 
These salivary markers could be useful in developing a clinically 
reliable diagnostic test and aid in subsequent treatment planning. 
Future direction of salivary biomarkers should not only diagnose 
periodontal disease but also predict disease susceptibility .
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