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PST® Update:

Does the addition of IL1IRN (“Extended PST” or “PST Plus”) add
clinically valuable information to the PST® Test?

Extensive research throughout the world since the early 1990’s has clearly
shown that inherited variations in the interleukin-1 (IL-1) genes lead to over- or
under-expression of IL-1 and other inflammatory mediators. These same
variations have been associated with earlier and/or more severe presentation of
several chronic diseases of aging, including chronic adult periodontitis.

Although there are many genes involved in IL-1 biologic activity, the levels of IL-1
activity in most tissues are primarily determined by the genes for IL-1 alpha (IL-
1a) and IL-1 beta (IL-1B), two similar chemicals that activate inflammation, and
the naturally occurring antagonist of inflammation, IL-1 receptor antagonist (IL-
1Ra).

Since the first report on the role of IL-1 gene variations in periodontal disease in
1997", there have been over 30 papers published on the relationship of these
gene variations on various aspects of periodontal disease. Although, some of the
papers do not agree with the initial report, the conclusions below are well-
supported by multiple studies.

In 1997, Interleukin Genetics analyzed multiple IL-1 gene variations and found
one pattern that was most predictive of risk for severe periodontitis in Caucasian
adults. That pattern included one marker in the gene for IL-1a (IL1A+4845; or
IL1A-889; they both identify the same genetic pattern) and one marker in the
gene for IL-1B. This combination is trademarked as the PST® test. Other
variations in those genes and in the gene for IL-1 receptor antagonist were
evaluated but were not found to add value in predicting risk for more severe
periodontitis.

PST® positive patients:

e Over produce 1L-1, a primary chemical in periodontal bone loss®*

e Have higher levels of bacterial pathogens® ®

e Are more likely to develop severe periodontal disease' (confirmed in more
than ten studies)

e Are more likely to lose teeth due to periodontal disease’*°

e Are more likely to have implant complications’""?

Laine and co-workers reported in 2001 that a marker in the gene for IL-1Ra
(IL1TRN+2018, allele 2), when added to the PST markers, was marginally
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significant as a predictor of severe periodontitis'*. When the IL-1 genetics were
combined with certain bacterial patterns, the “extended” PST that included the
IL1RN marker appeared to improve the association with severe periodontitis.
Based on these findings, the “PST Plus” test and interpretation were devised, as
shown in Table 1.

Collaborators of Interleukin Genetics at the University of Sheffield UK had
speculated that susceptibility to inflammatory diseases, such as periodontitis,
may be increased in individuals who carry gene polymorphisms that lead to over-
expression of IL-1a and IL-1[, or who carry gene polymorphisms that lead to
under-expression of IL-1Ra gene'®"". IL1+2018 allele 2 (or the concurrent IL1RN
variable number tandem repeat allele 2) gene variation has been associated with
lower salivary IL-1Ra and higher serum IL-1Ra in one study'®, but others have
reported this genotype to be associated with both increased and decreased
levels of IL-1Ra in various tissues'®?,

The “PST Plus” test and interpretation are shown in Table 1.

Table 1

“PST Plus” PST status IL1RN status “PST Plus” Frequency in
Risk Type® Interpretation | Caucasians®
Type 1 Negative Negative Negative 0.323
Type 2 Positive Negative Positive 0.208
Type 3 Positive Positive Positive 0.143
Type 4 Negative Positive Positive 0.326

@ www.Hain-lifescience.de
® Interleukin Genetics, unpublished data from 900 Caucasians of unspecified periodontal status

The “PST Plus” risk types 2 & 3 above (Table 1) would be “positive” for both
PST® and PST Plus. Risk type 1 would be negative for both PST and PST Plus.
The only practical clinical difference between PST® and PST Plus is the type 4
group above, in which the patient would receive a PST® negative test results, but
would receive a positive test result on the PST Plus test. This means that, using
the PST Plus test, the patient would be classified as increased risk for severe
periodontitis based on IL1RN+2018 allele 2 alone. The addition of type 4 to the
genetic risk assessment test does not appear to be justified for the
following reasons:

1. the addition of the type 4 category would classify close to 70% of the
Caucasian population (Types 2+3+4 = 67.7%) as being high risk for
severe periodontitis. This is in total contradiction to both epidemiological
studies and the clinical experience of most dentists for the past 30 years.
Most data and experience indicate that approximately 30% of the adult
population has any type of periodontitis, with approximately 15%
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developing moderate to severe destruction.

2. the data supporting increased risk due to IL1RN+2018 allele 2 alone (risk
type 4) are limited and contradictory (see table 2)

Table 2
Reference Population tested PST AND ILIRN+2018 allele
IL1IRN+2018 allele | 2% alone—
2°—Increased risk® | Increased risk”
Kornman Caucasians U.S; No No
1997" adult periodontitis
Laine Caucasians Europe; Yes No
2001 adult periodontitis
Meisel Caucasians Europe; Yes No
20022 adult periodontitis
Tai 2002%* | Japanese; No Yes
generalized
aggressive
periodontitis
Parkhill Caucasians Europe; Significant Significant
2000%° aggressive decreased risk decreased risk
periodontitis
Laine Caucasians Europe; Yes Yes
2006%° peri-implantitis
Berdeli Caucasians Turkey; Not tested Yes
2006 adult & generalized
aggressive
periodontitis
Dashash Caucasians Europe; Not tested Significant
2007°® gingivitis in children decreased risk

@ Either IL1RN+2018 allele 2 or IL1RN variable number tandem repeat (VNTR) allele 2
® Increased risk may be limited to smokers or non-smokers

Summary: Relevant available data predict that the main effect of adding IL1RN
to the PST® test is to increase false positives---i.e. it would increase the number
of patients classified as high risk even though they are not really at increased
risk. Thus, based on currently available data, the “PST Plus” test appears to
substantially over-estimate risk---i.e. it labels almost 70% of adults as being at
high risk for severe periodontitis. In addition, there is no persuasive evidence that
the addition of IL1RN would detect patients at true increased risk who are not

already detected by the PST® test.

In general, there is insufficient clinical evidence to justify the addition of the
IL1RN+2018 polymorphism to the current PST® test.
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