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4. Rationale: Prediction of coronary heart disease (CHD) is based on well-established
and commonly measured risk factors which are also called “traditional” risk factors. A
large number of studies have shown association of single nucleotide polymorphisms
(SNPs) and the risk for CHD. In the ARIC study, an initial genetic risk score (GRS) was
developed that encompassed 10 SNPs for whites and 11 SNPs for blacks (Morrison et al).
The GRS, in addition to the conventional risk factors, has been shown to have a modest
impact on prediction of CHD in blacks and in some cases in whites. Another SNP, with a
prominent effect on CHD, on the 9p21 chromosomal region, has been thoroughly studied
in ARIC and proven to modestly improve CHD risk prediction (Brautbar et al
Circulation: Cardiovascular Genetics. 2009). Recently a number of new SNP’s
associated with CHD have been reported in the literature in a series of studies
(Myocardial Infarction Genetics Consortium, Nature Genetics 2009; Tre"goue et al,
Nature Genetics, 2009; Erdmann et al, Nature Genetics, 2009)

We would like to examine the influence of recently described SNP’s, with and
without the 9p21 SNP, on CHD risk prediction, to study how this influences clinical
classification and what would be the practical outcome of such reclassification. In
addition, we would examine the cost-effectiveness of such a test.

We hypothesize that addition of all or part of these SNPs will improve risk
classification (i.e., refine classification of patients thought to be intermediate, low, or
high risk based on “traditional” risk factors using Framingham/ARIC risk scores) and
influence medical management strategy based on the Adult Treatment Panel 111 (ATP I11)
treatment guidelines. Reclassification would particularly influence treatment decisions in
individuals who are considered to be at intermediate risk by traditional risk factors but
who are reclassified as high risk or low risk by the addition of the new SNPs.

5. Main Hypothesis/Study Questions:
Hypothesis: Adding recently reported SNPs, to traditional risk scores such as the
ARIC risk score (ACRS) and the 9p21 SNP, will improve risk classification of patients in

the various risk groups.

Questions to be addressed in a stepwise manner:
1. Will recently reported SNP’s addition to the 9p21 SNP improve risk classification
beyond traditional risk factors alone and traditional risk factors combined with the 9p21
SNP?
3. How will addition of the new SNPs influence risk reclassification, and then, applying
this new risk classification to the ATP Il treatment guidelines.
3. How many individuals would actually require a change in therapy based on the data
available in ARIC?

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary



of data analysis, and any anticipated methodologic limitations or challenges if
present).

After excluding patients with CHD and stroke at baseline and those who have not
provided consent for use of genetic information, all the other patients in the ARIC study
on whom ACRS can be calculated and who have available relevant SNP testing will be
eligible for the analysis. In addition, analysis will be done specific for a particular gender
and race.

We would:

1. Define the ACRS at baseline and classify as low (10-year CHD risk <5%),
intermediate (10-year CHD risk 5-20%), and high (10-year CHD risk >20%). Also
classify patients as defined in ATP Ill, i.e., intermediate risk as 10-year CHD risk of 10—
20%.

2. Describe the incident CHD events (cardiovascular death, myocardial infarction, and
revascularization) in the different categories of ACRS and then stratify them after the
addition of the recently reported SNPs . We will perform analyses separately for African
Americans and Caucasians.

3. Using the Cox proportional hazards model, fit models with traditional ARIC risk
factors with the following: (1) with the addition of 9p21 SNPs alone; (2) with recently
reported SNP’s and SNPs in the 9p21 region. We will then examine the effect on
reclassifying risk for incident cardiovascular events including cardiovascular death,
myocardial infarction, and coronary artery or cerebrovascular revascularization. We will
perform analyses separately for African Americans and Caucasians. In light of the low
frequency of women who have intermediate risk scores, we will also perform analyses for
the population as a whole and then separately for men and women in regard to
reclassification. We will then compute the area under the curve (AROC) for the models
with and without the defined SNP’s. Then, to assess model calibration or how closely the
predicted probabilities reflect actual risk, the following strategies will be applied:
Calculate the actual observed risk and then compute the Gronnesby-Borgan test
comparing the observed and predicted risk using participant’s actual follow-up time, with
10 categories based on 2% point increases in predicted risk ranging from <2% to 18%
with and without 9p21/other SNPs. Also compute the statistic using decile categories of
predicted probabilities. Clinical utility will be estimated by comparing predicted risk
estimates based on models using ACRS with and without 9p21/other SNPs and then
using weighted kappa statistics to compare the predicted probabilities with and without
9p21/other SNPs. Group the predicted probabilities into 10-year risk categories of 0 to
<5%, 5 to <10%, 10% to <20%, and >20%. Generate a table as below to describe the
same:



10 year risk without genetic evaluation 10 year risk with defined SNP’s
reclassified

0-<5% |5-<10% | 10-<20% | >20%

0 to <6%
Total participants
10 year risk

5to <10%
Total participants
10 year risk

10 to <20%
Total participants
10 year risk

>20%
Total participants
10 year risk

In addition we will show percentages of participants reclassified and their recomputed
predicted risk.

ii. Another strategy that will be used to compare observed and predicted risk is to use a
Kaplan-Meier curve (not modeling with risk factors) to get a 10-year observed risk
estimation for the cells of the table. We can also obtain predicted risk using traditional
risk factors. Following this we will obtain a 10 year predicted risk using the new risk
score . We will then compare this to the 10-year observed risk based on the Kaplan-Meier
estimate.

iii. We will then examine correct reclassification by calculating the net reclassification
index (NRI). We will calculate both the clinical and total NRI and the integrated
discrimination improvement (1D1) as previously suggested (Pencina MJ Stat Med. 2008; Cook
NR. Stat Med. 2008).

SNPs’ to be examined for the genetics risk score will include the following:
rs6922269, rs2943634, rs599839, rs17465637, rs501120, rs17228212, rs4977574,
rs646776, , rs1746048, , rs9982601, rs12526453, rs6725887, rs1122608, rs11206510,
rs9818870 rs2259816, rs2048327, rs3127599, rs7767084, rs10755578 ( based on
references 1-4)
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