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regulating numerous cellular processes including those involving 
the brain. This preliminary research suggests that salivary micro-
RNA fragments easily acquired and measured in the clinical or non-
clinical setting, may be useful for identifying pediatric traumatic 
brain injury (TBI). In one study test was shown to be 90 percent 
accurate, in contrast to the concussion survey now commonly used 
that has less that 70 percent accuracy. 

Systemic disease: Researchers have identified potential salivary 
transcriptomic profiles for other diseases such as acute myocardial 
infarction, diabetes mellitus, Sjogren’s syndrome, cystic 

fibrosis, and Parkinson’s disease in addition to breast, pancreatic, 
ovarian, and gastric and lung cancer and melanoma.

Sjogren’s syndrome: Saliva constituents found in the acinar cells of 
the saliva glands, such as α-enolase, carbonic anhydrase I and II, 
and salivary α-amylase fragments as well as lysozyme C, polymeric 
immunoglobulin receptor (pIgR), and calgranulin appear to be 
altered in Sjogren’s syndrome, an autoimmune disorder that 
causes, among other symptoms, dry mouth and dry eyes. There is 
also evidence that the micro RNA profiles of minor labial salivary 
glands differ between normal subjects and those with SS. The 
accumulated studies suggest that proteomic salivary constituents 
used as biomarkers may prove useful in the development of a 
diagnostic panel that can be used at point of care to identify 
patients with Sjogren’s syndrome.

Oral Squamous Cell Carcinoma (OSCC): Salivary micro-RNAs may 
prove useful as biomarkers in the early detection of oral cancer. 
These cellular fragments are known to have an effect on cell 
growth, proliferation, and apoptosis and also appear to serve as 
oncogenes within different cancer types. Biomarkers such as IL-8 
may discriminate patients with OSCC from healthy controls. Studies 
suggest that other proteomic salivary biomarkers potentially useful 
in detecting OSCC include Cyfra 21-1, tissue polypeptide antigen 
(TPA), and cancer antigen CA125. And Five salivary proteins (M2BP, 
MRP14, profilin, CD59, and catalase) appear to discriminate oral 
cancer with 90% accuracy.

Viral Disease: Viral DNA, RNA, and micro-RNA proteins or salivary 
antibodies in saliva now allow the identification of viruses. Viral 
diseases identified by salivary biomarkers include norovirus, rabies, 
human papillomavirus (HPV), Epstein-Barr viral disease, herpes 
simplex, hepatitis C, cytomegalovirus (CMV) conditions, and HIV 
With the morbillivirus virus that causes measles infection, the 
presence of salivary antibodies demonstrates 97% sensitivity and 
100% specificity, for paramyxoviridae virus (that causes mumps) 
94% sensitivity and 94% specificity, and for the togaviridiae virus 
(that causes rubella), 98% sensitivity and 98% specificity Antibodies 
used to diagnose HIV infection are also found in saliva and salivary 
assays have been shown to be as accurate as those associated with 
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Saliva is becoming an important diagnostic tool for the immediate 
assessment of oral as well as systemic disease. Its potential as a 
diagnostic aide was recognized in 2002 by the US based National 
Institute of Dental and Cranio-facial Research (the NIDCR). Since 
then, research groups throughout the US and other countries have 
been studying saliva and point of care (POC) measuring platforms 
to validate their use for immediate assessment of disease.

The benefits of using saliva as a biomarker for disease are many. 
Collection of fluid is non-invasive and easily accomplished by the 
patient or provider in the clinical setting. Relative to collection of 
serum, collection cost and clotting, acquiring saliva is relatively 
inexpensive and clotting wouldn’t be a problem. Saliva contains 
physiological markers for many conditions, both systemic as well 
as those localized to the oral environment. POC saliva assessment 
would provide a simple alternative for screening outside the 
clinical setting and for purposes of treatment monitoring and for 
epidemiological research or public health screening. POC devices 
using saliva that are being developed for periodontal disease and 
oral cancer diagnosis, as well as the diagnosis of systemic diseases, 
coupled with improved medical and dental electronic software 
communication could lead to more accurate disease tracking of 
patients by providers and via the internet, by the various digital 
devices for information gathering that are being developed.

However, it should be appreciated that current development of 
medical micro-devices utilizing saliva as a substrate for identifying 
disease continues to be limited by a number of factors including 
the fact that definitive molecular biomarkers for many diseases of 
interest are not yet available; fluid volumes continue to remain a 
limiting factor; RNA fragment amplification remains a problem; 
and the sensitivity and specificity for many salivary markers still 
needs confirmation. Ongoing science should help to solve some 
of these problems. As of this writing, there are several clinical 
trials assessing programmable bio-nano-chips (PBNCs) that can 
assay nucleic acids, proteins, and cells in saliva specific to several 
pathologic conditions including cardiac heart disease, oral cancer, 
ovarian cancer, and prostate cancer and there is one marketed 
device currently available for assessing periodontal disease.

Here are some specific examples involving the use of saliva as a 
biomarker that underscore why there is such excitement about its 
use as a disease marker.

Brain Research. In a 2017 abstract presented at a Pediatric Academic 
Societies Annual Meeting in San Francisco, and subsequently 
in the Journal of Neurotrauma2, micro-RNA fragments found in 
saliva were found to be predictive of pediatric brain concussion in 
children with traumatic brain injury. Micro-RNA fragments are short 
(length: 19–24 nt) non-coding molecules that are important in 
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serum, particularly when plasma virus exceeds 50 copies/ml (when 
there is active disease). A commercial product called OraQuick has 
been FDA approved and is available for assessing HIV antibodies 
in saliva. The testing kit contains a collection stick, test tube, and 
testing information/directions. It is reported to be able to detect 
antibodies to HIV-1 and HIV-2 within 20 minutes.

Periodontal Disease: A number of salivary constituents have 
been considered as potential biomarkers for periodontal disease 
including DNA from specific bacteria, inflammatory cytokines that 
are host-derived, cell death host-derived proteins, and enzyme, 
protein, or calcium derived factors from bone destruction. Recent 
advances in salivary research suggest that the diagnosis of 
periodontal disease and its progression may be effectively tracked 
via integration of biologic measures (e.g. the presence of a number 
of specific biomarkers in saliva) with standard clinical and radiologic 
measures.

There are currently two point-of-care devices that have been 
developed for the salivary diagnosis of periodontitis: one is 
called the Integrated Microfluidic Platform for Oral Diagnostics 
(IMPOD), the other is a Lab-on-a-chip (LOC) system developed by 
the University of Texas. The IMPOD measures MMP-8 (a neutrophil 
collagenase, also known as matrix metalloproteinase-8), TNF-α (a 
tumor necrosis factor), IL-6, and CRP (C-reactive protein) in saliva and 
the LOC measures CRP, MMP-8, and IL-1β. The LOC has shown good 
comparative accuracy with the enzyme-linked immunosorbent 
assay (ELISA). The LOC device is currently undergoing clinical trials: 
(NCT02403297 at ClinicalTrials.gov).

The ongoing research and the multiple devices that are presently 
being developed are a reflection of the future of salivary diagnostics 
for many oral and systemic diseases.
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