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4. Rationale:
Compared to traditional cardiovascular risk factors measured in mid-life, risk factors
measured in late life risk tend to be less strongly associated with subsequent cardiovascular and
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mortality risk. In older age, objective biomarkers reflecting summative cardiomyocyte damage,
such as high-sensitivity cardiac troponin I (hs-cTnl), could help improve risk assessment. High-
sensitivity assays detect minute elevations in cardiac troponin I (cTnl), well below those used for
diagnosis of acute myocardial infarctions. The Abbott hs-cTnl assay been approved by the FDA
for use in aiding the diagnosis of acute myocardial infarctions®. However, these more sensitive
assays allow for the reliable measurement of very low concentrations of cTnl, which are
reflective of risk, even in the general population. Among middle-aged individuals without
coronary heart disease, hs-cTnl is strongly associated with future cardiovascular risk®>,

Hs-cTnl levels are associated with age?*; however, the prognostic implications of hs-cTnl in
older adults has not been well-characterized. Prior work in ARIC has shown that its counterpart,
high-sensitivity cardiac troponin T (hs-cTnT) improves risk prediction beyond traditional risk
factors included in the Pooled Cohort Equation in older adults®, suggesting that hs-cTnl may
improve risk stratification as well. In middle-aged populations, both hs-cTnT and hs-cTnl are
associated with cardiovascular and mortality risk?. However, despite being derived from a
common protein complex in cardiomyocytes, hs-cTnl and hs-cTnT levels are only modestly
correlated with one another?* suggesting they may not be entirely exchangeable with one
another.

Furthermore, there is ongoing controversy regarding the use of sex-specific cutpoints in
interpreting hs-cTnl values®. Current package inserts for hs-cTnl advocate for the use of sex-
specific cutpoints; however, whether this added complexity improves risk stratification
compared to a common cutpoint remains debated.

Therefore, our objectives are to leverage the measurements of hs-cTnl available in ARIC at
visit 5 to: 1) assess the associations of hs-cTnl with risk of cardiovascular disease and death; and
2) to assess whether there is added benefit of sex-specific cutpoints compared to common
cutpoints.

5. Main Hypothesis/Study Questions:

We aim to assess the utility of hs-cTnl in the risk stratification of older participants over the age
of 65 and assess the association of hs-cTnl with subsequent cardiovascular and mortality risk.
We will also compare the prognostic power of risk categories defined using sex-specific
cutpoints to those using common cutpoints.

Hypothesis 1: Hs-cTnl will improve cardiovascular and mortality risk stratification in older
adults beyond traditional cardiovascular risk factors.

Hypothesis 2: Common cutpoints may perform similarly to sex-specific cutpoints in risk
prediction models.

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).

Study design: Prospective cohort study

Inclusion: All black and white participants at ARIC visit 5



Exclusions: We will apply the standard ARIC exclusions and exclude participants with missing
hs-cTnl measurements.

Key exposures:
High-sensitivity troponin | was measured in stored frozen plasma samples on an Architect

i2000sr analyzer using an Abbott Architect Stat Troponin | double chemiluminescent
immunoassay (Abbott Park, IL), with a lower limit of detection of 1.2 ng/L.

Definitions of hsTnl:
a. Log2-transformed
b. Sex-specific cutpoints (women: <4, 4 to <10, >10ng/mL; men: <6, 6 to <12,
>12ng/mL)
c. Common cutpoints (<6, 6 to <12, >12ng/mL)

Outcomes:
Among those without prevalent cardiovascular disease (ASCVD + heart failure)
1) Incident global cardiovascular event (M, stroke, heart failure)
2) Component cardiovascular events
a. Ml or revascularization or Stroke (ASCVD)
b. Heart failure
Among the full population:
3) Cardiovascular mortality
4) All-cause mortality

Important covariates: age, sex, race-center, total cholesterol, LDL, HDL, Triglycerides, SBP,
DBP, hypertension medication use, cholesterol medication use, current smoking status, diabetes
status

Analyses:
We will compare baseline characteristics by levels of hs-cTnl, using the definitions

indicated above. We will use Kaplan-Meier survival analysis to compare the cumulative
incidence of cardiovascular events and mortality by troponin categories independently and in
combination. We will use Cox proportional hazards models to compare hazard ratios and
corresponding 95% confidence intervals to characterize the association of troponin levels with
cardiovascular risk and mortality with adjustment for relevant covariates. To assess the
prognostic performance of these novel biomarkers, changes in the C-statistic and net
reclassification improvement will be compared between models with the troponin measurement
compared to those based on previously published risk equations.

Limitations:
1) Given the observational nature of ARIC, there is the possibility of residual confounding.
2) Participants may have troponin values below the lower limit of detection. For these
participants, we will assign a value that is half the lower limit of detection for continuous
analyses.
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manuscripts to PubMed Central whenever the journal does not and be in compliance with this
policy. Four files about the public access policy from http://publicaccess.nih.gov/ are posted
in http://www.cscc.unc.edu/aric/index.php, under Publications, Policies & Forms.
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automatically upload articles to PubMed central.
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