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ABSTRACT

SALIVA TESTING AND CALCULATING RESULTS

PROPOSED BASIS OF CARE TEST™

Objective Certain oligosaccharides facilitate attachment by pathogens to the tooth surface, while others prevent attachment by agglutination. Assessment of these
oligosaccharides in children’s resting saliva can prognosticate caries susceptibility in permanent teeth. The CARE Test for Permanent Teeth (CT/P) algorithm yields a
susceptibility level (1 — 4), providing a basis for individualized prevention strategies.

Methods Oligosaccharides were quantitated by dot blot, following reaction with a panel of lectins. To avoid a lengthy prospective study, current CT/P results are
compared with subjects’ retrospective claims data. Children’s caries outcomes are not known until maturity (typically age 24), but earlier opportunities exist to
evaluate test performance. In some cases, the test can be judged as correct; in others, only that it is not incorrect. Participants (n=387) aged 6-35 years were recruited
from Maine, New Hampshire, and California and their samples tested. For the validation phase, 204 subjects presented with a caries history. Of these, 145 tested the
CT/P — regardless of age, potential existed for a verifiable test error.

Results For adults (age 24+), comparison of test prediction and final outcome is straightforward. For children, inaccuracy occurs if actual caries exceeds the predicted
level; accuracy is validated where highest level of caries is both predicted and already manifested. For one subgroup (27%, mostly the youngest) of subjects, only one
of four possible test outcomes can be incorrect (cavities exist; none predicted). For other subgroups with more cavities (22% and 51% respectively), two or three test
outcomes could be incorrect. Across all “tests of the Test,” the error level is 1.4%.

Conclusion Accuracy of CT/P at all ages validates its use as a prognostic for caries susceptibility. Broader geographic testing is planned.

Study supported by Northeast Delta Dental

OBJECTIVES

The CARE Test for Permanent Teeth (CT/P) predicts caries susceptibility in molars and premolars of children and young adults. The algorithm for CT/P was
developed using adults age 24-35, who had never had dental sealants. Steps critical to validation of CT/P include assessing its accuracy with regard to potential
future outcomes in children and other adults not involved in development of the algorithm at a variety of geographic locations. These assessments served as “tests of
the Test.”

RATIONALE

Caries remains the most common epidemic disease of children and young adults leading to significant economic and societal costs. Early identification of children
at greater risk for caries can lead to preemptive clinical interventions including anticipatory guidance to caregivers and the use of sealants and topical fluoride to
reduce caries incidence.

BACKGROUND

Salivary glycoproteins contain multiple individually specific oligosaccharide motifs. Depending on microbial compatibilities and host phenotypes, the glycoproteins
in the pellicle provide attachment sites for colonization and may lead to cariogenesis. Certain other oligosaccharides present in nonpellicle glycoproteins interfere
with the ability of planktonic bacteria to interact with the tooth surface. Studies have shown that the ratio of the two classes of oligosaccharides in resting saliva
correlates with caries history (DFT: number of decayed and filled teeth).

SUBJECT SELECTION AND SALIVA COLLECTION

Study criteria: Children were from middle income families and/or had a history of dental insurance coverage for 2 years or more depending on their age. All young
adults were either dental students or non students with continuous dental insurance coverage of at least 6 years.

Northeast Delta Dental used claims data to identity 627 potential subjects that met study criteria, aged 6 -17 from a New Hampshire pediatric dental practice.
Another group of more than 500 young adults aged 18 — 26 were identified from throughout Maine and New Hampshire. Subjects were recruited from these pools.
Claims data for dental restorations were used as a proxy for caries experience in permanent molars and premolars. Southern California participants were from two
age groups, 6 -11 and 21-36. All of these subjects received a visual dental examination to determine caries history prior to collection of saliva.

Two protocols were used for saliva collection. For all of the southern California subjects and the New Hampshire children, after rinsing with water, resting saliva was
drooled into a dry tube, assigned a unique sample identifier, and immediately frozen. The young adults in New England received a kit which included a pre-weighed
tube containing a butfer solution into which 0.3-1.0 ml of saliva was drooled. The dilute saliva sample was mailed to a regional site where it was assigned a unique
sample identifier and frozen. All frozen samples were shipped on dry ice to the USC laboratory where they were tested. IRB approval was obtained for all aspects of
the study.

Oligosaccharide moieties were quantified in dried spots of whole saliva on membranes using commercially available biotinylated lectins with streptavidin-alkaline
phosphatase and NBT/BCIP as the reporter system.

Multiple linear regression and neural net analyses were used to develop the algorithm that described the relationship between oligosaccharide patterns and prior
caries experience.

In lieu of a lengthy prospective study, the algorithm derived CT/P results were compared with subjects’ retrospective claims data or dental examination. However,
each saliva sample was tested blindly for its inherent level of caries susceptibility before being compared with the appropriate claims data or dental record. Children’s
final caries outcomes are not known until maturity (typically age 24), but earlier opportunities exist to evaluate test performance.

Children without caries cannot be used in this validation process because they still possess a complete set of potential future dental outcomes, and thus CT/P results
cannot be judged as correct or incorrect.

For adults (age 24+), comparison of test prediction and retrospective outcome is straightforward. For children, inaccuracy occurs if actual caries exceeds the predicted
level; accuracy is validated where actual caries is equal or less than the predicted level of caries. For one subgroup (27%, mostly the youngest) of subjects, only one

of four possible test outcomes can be incorrect (cavities exist; none predicted). For other subgroups with more cavities (22% and 51% respectively), two or three test
outcomes could be incorrect.

RESULTS

204 of 387 aged 6-35 years presented with a caries history. Excluding those involved with development of the algorithm, 145 tested the accuracy of CT/P, where
regardless of age, potential existed for a verifiable test error.

Across all “tests of the Test,” the accuracy was 98.6%.
Sensitivity and specificities were both 100% for susceptibility levels “1” and “3.”

Sensitivity and specificity levels for susceptibility level “2” were 97.22% and 99.08% respectively and 97.87% and 98.98% respectively for susceptibility level “4.”

DISCUSSION

Validation of the CARE Test for Permanent Teeth involves several strategies in lieu of a prolonged longitudinal study. In addition to the approaches in this study, we
are also evaluating the oligosaccharide patterns that are crucial to the algorithm for their stability across the ages appropriate for implementation of CT/P.

In this prospective-retrospective study, we empirically assumed that insurance claims for dental restorations could serve as a proxy for a diagnosis of caries on
individual teeth. The reliability of this inference is probably greatest in younger individuals since restorations are often placed in older individuals for reasons other
than caries such as cusp fractures or failed restorations. Introduction of diagnostic coding for claims submission may help improve the usefulness of insurance
claims data for these types of research.

CONCLUSION

Accuracy of the CARE Test for Permanent Teeth supports the validity of CT/P as a prognostic for caries susceptibility over the ages that were tested and in subjects
recruited from several locations. Broader geographic testing is planned.
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145 TESTS OF THE TEST: SENSITIVITY AND SPECIFICITY FOR ALL TEST OUTCOMES

Susceptibility level “1” no caries, “2” no more that two molars and/or premolars with caries, “3” three or more caries in molars, and “4” three or more caries in

molars and premolars.

Classified as” 1" 13 0 0 0 13 100.0%
Classified as” 2" 0 35 0 0 35 100.0%
Classified as” 3" 0 0 49 1 50 98.0%
Classified as” 4" 0 ] 0 46 47 97.9%
Total 13 36 49 47 145

True-pos. ratio 1.0 0.9722 1.0 0.9787

False-pos. ratio 0.0 0.0092 0.0 0.0102

True-neg. ratio 1.0 0.9908 1.0 0.9898

False-neg. ratio 0.0 0.0278 0.0 0.0213

Sensitivity 100.0% 97.22% 100.0% 97.87%

ISpecificity 100.0% 99.08% 100.0% 98.98%
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