ARIC Manuscript Proposal #4042

PC Reviewed: 5/17/22 Status: Priority: 2
SC Reviewed: Status: Priority:

l.a. Full Title: Validation study in ARIC for plasma proteomics associated with incident
coronary heart disease in CHS

b. Abbreviated Title (Length 26 characters): Validating CHD-related proteins

2. Writing Group:

Matthew Huber, Josh Bis, Jen Brody, Colleen Sitlani, Tom Austin, Barbara McKnight, Dan
Katz, Robert Gerszten, Russell Tracy, Jorge Kizer, Bruce Psaty, Ali Shojaie, Christie Ballantyne
James Floyd, Kunihiro Matsushita, Joe Coresh

I, the first author, confirm that all the coauthors have given their approval for this manuscript
proposal. MPH [please confirm with your initials electronically or in writing]

First author: Matthew Huber
Address:

Phone: 352.514.3510 Fax:
E-mail: mahuber@uw.edu

ARIC author to be contacted if there are questions about the manuscript and the first author
does not respond or cannot be located (this must be an ARIC investigator).
Name: Kunihiro Matsushita
Address: Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health
Division of Cardiology, Johns Hopkins School of Medicine
Welch Center for Prevention, Epidemiology, and Clinical Research
2024 E. Monument St., Suite 2-600 (Rm 2-602), Baltimore, MD 21287
Phone: (443) 287-8766 Fax: (410) 367-2384
E-mail: kuni.matsushita@jhu.edu

3. Timeline: As soon as paper proposal approved, using existing ARIC Study data

4. Rationale:

Despite the dramatic decline in morbidity and mortality associated with coronary heart disease
(CHD) since the 1960s (1), the rate of decline for mortality has slowed in recent years (2), and
CHD remains the leading cause of death in the US and most of the developed world (3, 4).

Large-scale genetic association studies have identified over 200 loci for CHD (5-8), uncovering
new biology and clarifying mechanisms of disease. However, most of these genetic loci are in
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noncoding regions and have not been linked to individual genes or proteins, limiting their
relevance to the discovery of new therapeutic targets.

The systematic profiling of a large number of plasma proteins in large, well-characterized
populations may offer a complementary approach to genetic discovery. In a study of 938
participants with prior CHD, Ganz et al. identified 200 proteins associated with recurrent
cardiovascular events (Bonferroni-corrected threshold, p < 4.7x10-5), many of which had not
previously been identified as cardiovascular risk factors, and a risk score based on nine of these
proteins improved the prediction of recurrent events beyond a conventional risk prediction model
(9). In that prevalent disease population, which included a cross-sectional sample of survivors of
recent and distant past events, some proteins may have been associated with differential survival
rather than disease progression. As a result, it is unclear whether any of the identified proteins
may be causal risk factors for future CHD events.

In the Cardiovascular Health Study (CHS), we have conducted proteomics analyses of incident
CHD events using the SomaScan 5k platform and have identified several proteins (e.g., MMP-
12) significantly associated with incident CHD events. In this paper proposal, we will conduct
targeted replication analyses (12 proteins detailed below) using existing ARIC data on SomaScan
proteomics and incident CHD events.

5. Main Hypothesis/Study Questions:

We hypothesize that several proteins associated with incident CHD in CHS are associated with
incident CHD in the ARIC Study.

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).

In CHS, we have used the AMNL normalized SomaScan data, and we propose to use the same
dataset for the ARIC replication analyses. The specific proteins to be evaluated are listed below.
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AptName Somald  TargetFullName Target Gene

MMP12,4496.60 $L000522 Macrophage metalloelastase MMP-12 MMP12
NPPB.7655.11 51002785 N-terminal pro-BNP N-terminal pro-BNP  NPPB
TNNT2.5315.22  SLO00052 Troponin T, cardiac muscle Troponin T TNNT2
DNAJB9.11214.40 51019363 Dna) homolog subfamily Bmember9 DNJB9 DNAJBY
ARLSB.17404.5  SL019712 ADP-ribosylation factor-like protein 5B ARLSB ARLSB
REG3A.15304.1 SL002648 Regenerating islet-derived protein 3-alpha PAP1 REG3A
LEAP2.5708.1 SL007589 Liver-expressed antimicrobial peptide 2 LEAP2 LEAP2
GDF15.4374.45  5L003869 Growth/differentiation factor 15 MIC-1 GDF15
VOPP1.14618.26 51012766 Vesicular, overexpressed in cancer, prosurvival proteinl  ECOP VOPP1
CREBBP.13614.6 SL003777 CREB-binding protein CREB-binding protein CREBBP
NOTUM.8252.2  SL012580 Palmitoleoyl-protein carboxylesterase NOTUM NOTUM NOTUM
MXRAS.10521.10 S$L017989 Matrix-remadeling-associated protein 8 MXRAS MXRAS
ANALYSIS 1

Study population: ARIC visit 5 participants (to align with the age distribution in CHS)
Exclusion criteria: No reliable proteomics data, prevalent Ml
Exposure: Each protein level, log2 transformed and normalized to mean of zero and SD of 1
Outcome: Adjudicated incident CHD (probable or definite non-fatal or fatal Ml, definite fatal CHD)
Adjustment variables:

Clinic site

Age

Sex

Race

Smoking (current vs no)

Diabetes mellitus (yes/no)

Treated hypertension (yes/no)

Systolic blood pressure

Diastolic blood pressure

Body mass index

LDL cholesterol

eGFR

Report sample size, number of events, mean (SD) follow up time. Cox regression to estimate Hazard
ratios and 95% Cis (or betas and SEs), P values, adjusted for all variable above. Significant threshold =
0.05/number of tests. We will conduct a sensitivity analysis after excluding those with prior history of
coronary revascularization at baseline.

ANALYSIS 2 (for protein MMP12 only because this was the top protein finding in CHS)
Study populations: ARIC visit 2 participants and ARIC visit 3 participants as separate analyses
Exclusion criteria: No reliable proteomics data, prevalent Ml
Exposure: MMP12 level, log2 transformed and normalized to mean of zero and SD of 1
Outcome: Incident CHD (as described above)
Adjustment variables:

Clinic site

Age

Sex

JAARIC\Operations\Committees\Publications



Race

Smoking (current vs no)
Diabetes mellitus (yes/no)
Treated hypertension (yes/no)
Systolic blood pressure
Diastolic blood pressure
Body mass index

LDL cholesterol

eGFR

Report sample size, number of events, mean (SD) follow up time. Cox regression to estimate Hazard
ratios and 95% Cls (or betas and SEs), P values, adjusted for all variable above. We will conduct a
sensitivity analysis after excluding those with prior history of coronary revascularization at baseline.

Secondary analysis: Same as above, but stratify by presence of subclinical atherosclerosis from carotid
U/S or ankle-brachial index at time of baseline proteomics measurement. Report P value for interaction,
and for each subgroup report sample size, number of events, mean (SD) follow up time.
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