Saliva Testing

in the Dental Practice

The current state of saliva-based diagnostics

by Linda Douglas, RDH, BSc.
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Saliva testing for oral and systemic disease has several

advantages, which make it ideal for use in the dental office: It is

noninvasive, painless and cost-effective, plus in many cases saliva

samples can be tested at the point of care, for rapid results. In

addition, saliva samples remain more stable than blood, and if

laboratory analysis is required, they are easier to transport.

Dentists, physicians and patients have been shown to be

quite receptive to chairside health screenings, as evidenced by the

following survey results:

1.

A national, random sample of U.S. general dentists’ attitudes
toward chairside screenings revealed that 87.7 percent of
respondents were willing to collect oral fluids for salivary
diagnostics, and 83 percent would be open to providing
medical screenings that yield immediate results. Respondents
were significantly more willing to collect saliva than blood
via finger stick.

A survey of primary care physicians indicated most would
welcome dental office screenings for hypertension, diabetes,
HIV infection and cardiovascular disease, and would be
willing to discuss results with dentists; they would also
accept patient referrals from dentists.

Many patients also reported a willingness to have a dentist
conduct screenings for these systemic diseases. In addition,
most stated that their opinion of the dentist would improve
regarding the dentist’s professionalism, knowledge, com-
petence and compassion if they conducted regular medical

screenings.



Technologies used for saliva testin

Immunochromatography. Lateral flow immunochror
assays are used for home or point-of-care testing. The
presence (or absence) of a target analyte in a sample. The tec!
is based on capillary beds, which transport fluid spontaneou
the sample migrates along the assay to the conjugate in the reactio
zone, it encounters antibodies specific to the target analyte (Fig. 1).
If the target analyte is detected within the sample, the antibodies
will bind to it and subsequently reach the test window, where a
line will appear.

Polymerase chain reaction analysis (PCR). PCR analyzes a short
sequence of DNA or RNA by amplification of the minute quantities
contained in samples; sections of DNA or RNA are reproduced,
using the enzyme polymerase as a catalyst.

Oral fluidic nanosensor test. This is a point-of-care biosensor
technology. Saliva samples are placed on a microarray platform
and analyzed by mass spectrometry, which identifies molecules in
a sample by determining their mass.

Electric field-induced release and measurement (EFIRM)
EFIRM uses an electrochemical sensor with electrode chips to
enable tumor-derived exosome vesicles in saliva to release DNA,
RNA and proteins, while simultaneously detecting mutations. It
requires just 40 microliters (uL) of saliva for testing. EFIRM has a
sensitivity and specificity comparable to tissue-based testing such
as biopsy (the gold standard), and the total detection time is less
than 10 minutes.

Enzyme-linked immunosorbent assay (ELISA). This immunoassay
uses an enzyme linked to an antibody or antigen as a marker for
the detection of a specific protein in a sample.

Sensing chronoamperometry. An electrochemical measurement
technique, based on enzymatic oxidation of the target analyte in
a fluid sample.
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Dual-wavelength reflectance. Utilizes a test strip with reagents
that change color when the sample is applied: the color change of the
test strip pad after sample application is measured by the reflectance
of light with wavelengths of 565nm, 635nm and 760nm. LEDs
shine dual-wavelength light upon the test strip, and reflections are

received at the detector.

Currently available chairside saliva tests

Saliva-Check Buffer. This is used to assess the buffering capacity
of stimulated saliva (Fig. 2). The test pad has three sections; the acid
level in each is different, so that the resistance of saliva against strong,
medium and weak acid levels can be measured within two minutes.

Saliva-Check Mutans. GC America’s Saliva-Check Mutans
uses immunochromatography to detect Streprococcus mutanslevels
within 15 minutes.

OraRisk Caries by OralDNA examines cariogenic bacterial
load and associated caries risk: It utilizes quantitative polymerase
chain reaction analysis to test for Streprococcus mutans, Streptococcus
sobrinus and Lactobacillus casei.

Self-test for active periodontal disease. PerioSafe screens for
the presence of matrix metalloproteinase—8 (aMMP-8), which is
the key enzyme for tissue destruction in periodontitis. This is not
a marker of inflammation; it is a destruction marker, and provides
evidence of active periodontal disease and peri-implantitis, or
stability. IfaMMP-8 is elevated, this confirms the acute destruction
of gingival, periodontal or peri-implant soft and hard tissues. A
negative test result after periodontal therapy means the therapeutic
measures were successful. Patients can use this screening device
to test themselves and within 10 minutes determine whether they

have active periodontitis.
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MyPerioPath Salivary DNA-PCR analysis identifies the type and
concentration of specific periodontal pathogens. The assessment
is done at the initial diagnosis before treatment to measure the
bacterial profile and individualize therapy, and then done to retest
and monitor after therapy.

MyPeriolD PST salivary DNA test measures risk of periodontitis

associated with an exaggerated inflammatory response due to genetic

variations of interleukin 1 and interleukin 6. Susceptible individuals
release abnormally high levels of proinflammatory cytokines. Alert
2 combines these two tests from one saliva sample.

SiLL-Ha by Arkray. This instrument assesses caries risk, markers
for periodontal inflammation and biofilm by analyzing cariogenic
bacteria, acidity, buffering capacity, blood, leukocytes, protein and
ammonia in an oral rinse sample using dual-wavelength reflectance.

SaliMark OSCC salivary test by PeriRx. This is a test for oral
squamous cell carcinoma. It is performed when a suspicious oral
lesion is found, or if there is a history of high-risk behaviors such
as smoking. This test identifies multiple biomarkers for the greatest
accuracy; it uses messenger RNAs because they are more robust than
the proteins, and easier to stabilize and transport. For a moderate- or
high-risk test result, refer to a specialist for biopsy; for a low-risk

result, schedule follow-up to ensure resolution.

The future of
salivary diagnostics:
Read online now!

Hygienetown clinical director Linda
Douglas discusses how science is using
salivary biomarkers for the detection

of life-threatening diseases in Part Il

of her saliva diagnostics package,
which is exclusively online. Head to
dentaltown.com/salivary-research

to read this article.
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COURTESY OF GC AMERICA

OraRisk HPV identifies HPV status, which is a risk factor for
oropharyngeal cancer, particularly HPV strains 16 and 18. This
test measures the type of HPV and monitors whether the viral
infection is active or dormant. HPV is the most common sexually
transmitted infection globally; many people acquire HPV, but most
clear the infection within one to two years. About 1 percent of the
general population has HPV 16 or 18.

OraRisk HSV identifies herpes simplex virus 1 or 2 and detects
active infections.

OraRisk Candida identifies all common species of candida. Some
types of candida are resistant to standard antifungal treatments, so
identification of candida species is key to treatment choice.

The OraRisk CT/NG test detects Chlamydia trachomatis and
Neisseria gonorrhoeae. A single sample can be used for more than
one OraRisk test.

OraSure Technologies makes a take-home HIV screening test.

Fig. 2
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iQuicklt saliva analyzer glucose test. There is a proven correlation
between saliva and blood glucose levels. This analyzer tests saliva
for glucose; the strip is placed in the mouth for a few moments,
then placed in the analyzer for testing. This might have possibilities
for screening and monitoring in the dental office.

Celsus One salivary DNA tests assess for eight gene markers
related to inflammatory response and provide insight into the
genetic component of disease.

Saliva-based drug tests. Drug metabolism varies by individual,
and OralDNA Labs DNA DrugMap tests help to personalize
prescription and dosing based on individual genetics, instead of
one-size-fits-all prescribing (Fig. 3). Most FDA-approved drugs
are metabolized by the cytochrome P450 enzymes; these tests
identify genetic variations that predict changes in CYP450 enzyme
activity. A single saliva sample can be tested for various drugs.

There are also tests that monitor saliva for cannabinoids, opioids,
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cocaine, nicotine, benzodiazepines, barbiturates, amphetamines

Fig. 3

and other drugs. These include the Saliva MultiDrug Screen test
kit, QuickScreenand iScreen.

The Saliva-Check, PerioSafe SiLL-Ha and iQuicklt tests are
point-of-care tests, which provide results chairside within minutes.
For the OralDNA, OraRisk and SaliMark tests, a saliva sample

is collected chairside in a specialized collection tube and sent by

ORALDNA Lans

2 Sabeary Disgnastics
courier to a laboratory for analysis. The results are emailed to the s ———
clinician or accessed on a secure website. . ’}ﬂ ﬁ_ﬂ: lﬁﬁ;'d'"'_
New tests in the pipeline

Dr. David Wong of UCLA is collaborating with SaliMark to
develop new saliva tests for early detection and screening of lung
cancer, Sjogren’s syndrome, prediabetes and type 2 diabetes.

Research is being conducted internationally on salivary biomarkers

of oral and systemic disease; this specialty is termed salivaomics.
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Editor’s note: Part 2 of this series, online at dentaltown.com,

explores the latest research and developments in salivary diagnostics. m

References

/5

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

“Saliva samples are a viable alternative to blood samples as a source of DNA for high throughput

genotyping.” Abraham JE, Maranian M], Spiteri I, Russell R, Ingle S, Luccarini C, et al. BMC
Med Genomics. 2012;5:19. [PMC free article] [PubMed]

“Quality and quantity of saliva DNA obtained from the self-administrated oragene method.-
pilot study on the cohort of Swedish men.” Rylander-Rudquist T, Hikansson N, Tybring G, Wolk A.
Cancer Epidemiol Biomarkers Prev. 2006;15:1742—1745. [PubMed]

“Dentists’ attitudes toward chairside screening for medical conditions. Greenberg BL; Glick M;
Frantsve-Hawley J; Kantor ML. ] Am Dent Assoc. 2010; 141(1):52-62 (ISSN: 1943-4723).
“Physicians’ attitudes toward medical screening in a dental setting.” Barbara L. Greenberg MSc,
PhD, Pauline A. Thomas MD, Michael Glick DMD, Mel L. Kantor DDS, MPH, PhD, First
published: 11 March 2015, https:/doi.org/10.1111/jphd.12093
“Patients’ attitudes toward screening for medical conditions in a dental setting.” Greenberg BL,
Kantor ML, Jiang SS and Glick M. (2011). Journal of Public Health Dentistry. doi: 10.1111/
J-1752-7325.2011.00280.

Koczula KM, Gallotta A. Lateral flow assays. Estrela P, ed. Essays in Biochemistry.
2016;60(1):111-120. doi:10.1042/EBC20150012.
https:/fwww.ncbi.nlm.nih.goviprobeldocs/techpcr/

“Oral fluid nanosensor test: saliva as a diagnostic tool for oral health.” Pujari M; Bahirwani S;
Balaji P; Kaul R; Shah B; Daryani D; Iqbal S; ] Calif Dent Assoc. 2012; 40(9):733-6 (ISSN:
1043-2256)

“Point-of-care platforms for salivary diagnostics.” Wei F, Wong DT. Chin ] Dent Res. 2012;15(1):7-
15. PMID: 22866276

“Detection of exosomal biomarker by electric field-induced release and measurement (EFIRM).”
Wei F, Yang ], Wong DT. Biosens Bioelectron. 2013 Jun 15;44:115-21. doi: 10.1016/;.
bi0s.2012.12.046. Epub 2013 Jan 2. PMID:23402739

“Electric Field-Induced Disruption and Releasing Viable Content from Extracellular Vesicles.”
Wang C, Wang A, Wei F, Wong DTW, Tu M. Methods Mol Biol. 2017;1660:367-376. doi:
10.1007/978-1-4939-7253-1_30. PMID:28828672
https://medical-dictionary.thefreedictionary.com/ELISA

“Analytical Electrochemistry: The Basic Concepts.” www.asdlib.orglonlineArticles/ecourseware/
Kelly_ Potentiometry/PDF...

The usefulness of Spotchem Analyser (Arkray) in determining the risk in oral diseases in ado-
lescents.” Swiatkowska M et al. Nowa Stomatol 2018:23(1):9-17. Additional U.S. studies are
underway.

Lateral flow assays.” Koczula KM, Gallotta A. Estrela P, ed. Essays in Biochemistry.
2016;60(1):111-120. doi:10.1042/EBC20150012.

“Usefulness of Salivary Testing Machine on Oral Care Management,” Kim H, Kim J. . Int ] Prev
Dent 2018;14(1):89-94.

“Development of Comprehensive Salivary Test System: Validity and Reliability of a Newly-Devel-
oped Salivary Multi-Test System (AL-55) Compared with Standard Methods.” Eiji N er al. Jpn |
Conserv Dent 2015;58(4): 321-330

“Genital HPV Infection Fact Sheet,” Centers for Disease Control and Prevention (CDC). 10 April
2008. Archived from the original on 11 September 2012. Retrieved 13 November 2009.
“Incidence and clearance of oral human papillomavirus infection in men: the HIM cohort
study.” Kreimer AR, Pierce Campbell CM, Lin H-Y, et al. Lancet. 2013;382(9895):877-887.
doi:10.1016/50140-6736(13)60809-0.

“Salivaomics - A promising future in early diagnosis of dental diseases.” Si ha Konerul and
Rambabu Tanikonda, Dent Res | (Isfahan). 2014 Jan-Feb; 11(1): 11-15. 2
http:/lwww.ada.orgl/-Imedial ADA/Science%20and%20Research/Files/saliva_ diagnostics.
pdfila=en




