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3. Timeline: Analysis to begin upon approval of the proposal. Anticipate
communicating results within 3-9 months

4. Rationale: The high-sensitivity (hs) troponin assays have improved risk
stratification in patients with chronic cardiovascular diseases and the general population
compared to conventional troponin assays because of a 10-100-fold lower level of
detection. Currently, controversy surrounds the reporting of hs cardiac troponin T (hs-
cTnT) results to as low as the limit of blank (LOB, 3 ng/L) or the limit of detection
(LOD, 5 ng/L). This has often resulted in conflicting requests from reviewers, confusion
for editors and investigators and challenges in prospectively planning studies to
prognostically use this test. The LOB is defined as the highest apparent concentration of
cTnT in an analyte-free sample. The LOD is defined as the lowest actual concentration of
cTnT that can be reliably quantified in a given sample. This is particularly relevant to
application of the test to asymptomatic populations where a sizable minority of subjects
can have values that fall between the LOB and LOD. Several large-scale epidemiological
community cohort studies using previously frozen blood samples have evaluated the
prognostic significance hs-cTnT. Three of these studies, including the Dallas Heart Study
(DHS), Cardiovascular Health Study (CHS), and Atherosclerosis Risk in Communities
(ARIC) Study, reported hs-cTnT values down to the LOB and suggested an increased
prevalence of cardiovascular risk factors, increased evidence of structural cardiac
abnormalities with cardiac imaging and a poorer prognosis with hs-cTnT levels between
the LOB and the LOD versus those with values less than the LOB (<3 ng/L). For this
proposal we will reanalyze data from these cohorts to determine if there is a significantly
higher rate of cardiovascular events (including cardiovascular death and incident heart
failure) and higher prevalence of cardiac pathology in participants with hs-cTnT levels
between the LOB and LOD of the assay compared to subjects with levels below the LOB
(<3 ng/mL).

5. Main Hypothesis/Study Questions:

Hypothesis: Cardiac troponin T levels between limit of blank and limit of detection are
associated with incident cardiovascular events.

Question to be answered: Are troponin T levels between 3-4.99 ng/L associated with
increased heart failure and mortality

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).

Participants from ARIC, CHS and Dallas Heart Study without a prior diagnosis
(prevalent) heart failure and with either a baseline hs-cTnT value < 3.0 ng/L (group 1) or
between the LOB and LOD (3-5 ng/L) (group 2) will be analyzed on a cohort-specific
level. The CHS group included 1427 subjects in group 1 and 579 in group 2. Similarly,



DHS included 957 subjects in group 1 and group 2 is to be determined. The ARIC study
will include 3258 subjects in group 1 and 2500 subjects in group 2.

Data from DHS will be reanalyzed based on the two subgroups (hs-cTnT < 3.0 ng/L
versus 3-5 ng/L) with respect to cross sectional MRI information for left ventricular
structure and CT scan information for coronary calcium. The ARIC and CHS cohorts will
provide differentiated long-term cardiovascular outcomes for cardiovascular death and
new-onset (incident) heart failure hospitalization. Providing information on three
different cohorts will make our results more generalizable.

Statistical Analysis

Groups 1 and 2 of the CHS population will be compared using an unpaired T-test
for normally distributed variables and Mann-Whitney U test for the non-normally
distributed continuous variables and y* test for the binary variables. Cumulative incidence
of heart failure and cardiovascular death in each category will be presented. Multivariate
analyses will be performed by using Cox proportional hazard regression models.
Outcomes will be first adjusted for demographics including age, sex, race (black vs.
other). We then will compare the risk of incident heart failure and cardiovascular death
between the two groups using previously validated models specific for heart failure and
cardiovascular death. Formal and graphical methods will be used to confirm the
assumption of proportional hazards. Subgroup analysis will be performed to determine
effect of gender on overall results.

The methodology for cross sectional associations between groups 1 and 2 in DHS
have been previously described in detail and are similar in approach as the cross sectional
analysis in CHS. The outcomes for the ARIC study for groups 1 and 2 will also be
reported as incidence rates, unadjusted, and adjusted Cox models. Multivariate analysis
of the ARIC cohort included a model adjusting for demographics as well as a model
adjusting for the traditional cardiovascular risk factors (diabetes, systolic blood pressure,
smoking history, total cholesterol, HDL-c).
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