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3. Timeline:
May 2015 - P&P committee
June - receive data
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4. Rationale:

Recent studies from our group and other show that blood pressure' and arterial stiffness®
are associated with the extent of B-amyloid deposition in the brain visible on PET scans.
Further, greater central arterial stiffness, measured by pulse wave velocity (PWV) was
strongly associated with the longitudinal accumulation of f-amyloid in the brain over two



years in non-demented elderly adults®. We showed that arterial stiffness is related to both
the evidence of B-amyloid deposition and white matter disease in the brain independent
of common covariates, including antihypertensive medication use and current blood
pressure. However, the mechanisms linking peripheral vascular measures and p-amyloid
deposition in the brain remain unclear.

Our previous research® * suggests that arterial stiffness may be an underlying mechanism
linking peripheral hypertension to evidence of cerebral small vessel disease (cSVD) and
B-amyloid deposition in the brain, in accordance with the two-hit hypothesis for
dementia. However, our previous study was done in a modest sample (n=91) of very
elderly adults (ages 81-93) in a follow-up to the Gingko Evaluation of Memory study.
These results are promising but need to be replicated in a slightly younger cohort of
elderly adults at risk for cognitive impairment, such as those in the ARIC-PET Study.
The ARIC-PET study is a uniquely ideal study for this aim for several reasons. First,
ARIC-PET is an ongoing study of B-amyloid florbetapir PET imaging at three sites.
Second, it has the unique attribute of including African-American individuals who are
both at a higher risk for hypertension and stroke. Finally, this study builds on the
comprehensive assessment and characterization of cardiovascular disease over 20+ years
of follow-up and includes additional measures of subclinical cardiovascular disease that
may be associated with f-amyloid deposition in the brain.

5. Main Hypothesis/Study Questions:

1) Arterial stiffness will be associated with the extent of B-amyloid deposition in the brain
in the ARIC-PET cohort.

2) The associations between arterial stiffness and p-amyloid deposition will be modified
by APOE-4, diabetes status, hypertension status and race.

3) Individuals with the greatest amount of arterial stiffness will have a greater burden of
both cSVD (e.g. white matter hyperintensities, cerebral microbleeds) and greater 3-
amyloid deposition.

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).

The data requested for this proposal is already collected as part of the ARIC Study and
ARIC-PET. The proposed analysis will use 3-amyloid florbetapir PET data collected in
ARIC-PET (n=346, 2011-14), and PWV measured at ARIC visit 5 (n>6000, 2011-13).
Analyses will be restricted to those persons with both florbetapir PET and PWV data
from ARIC visit 5. All participants with a PET scan will have had a brain MRI at ARIC
visit 5.

For hypothesis 1, we will evaluate the normality of PWV and florbetapir standard uptake
value ratio (SUVR) data and use appropriate statistical methods. A global cortical mean




SUVR will be calculated using a weighted average of 9 regions of interest and will be
used as the primary outcome. The first part of the analysis will use SUVR as a continuous
variable using general linear models and then we will use logistic regression with a
cutpoint of SUVR>1.1 to determine B-amyloid positivity. We plan to use the same
cutpoints and to adjust all models for age, sex, race, cognitive status and antihypertensive
treatment at the ARIC-PET visit, plus additional covariates to be used in Dr. Gottesman’s
primary ARIC-PET papers.

For hypothesis 2, we will determine if the relationships between PWV and p-amyloid
differ by diabetes status, hypertensive status, African American race and APOE-4
genotype using multivariable models described in hypothesis 1 with the addition of
interaction terms between arterial stiffness and potential effect modifiers. Interaction
terms with a p<0.15 will lead to stratified analyses to further examine effect modification.
Hypothesis 3 will incorporate the visit 5 MRI data using the number of cerebral
microbleeds and white matter hyperintensities as biomarkers of cSVD. To examine the
joint effect of high cSVD and high -amyloid deposition, we propose to: first, create a
cSVD score based on high/low white matter hyperintensities (based on a median split)
combined with cerebral microbleeds (0 = no microbleeds, 1 = one or more microbleeds),
and then combine this with high/low B-amyloid status to define four groups (e.g. neither,
only high ¢SVD, only high f-amyloid, and both high ¢cSVD and high f-amyloid).
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10. What are the most related manuscript proposals in ARIC (authors are
encouraged to contact lead authors of these proposals for comments on the new
proposal or collaboration)?

There are currently two manuscript proposals using amyloid imaging (Dr. Gottesman’s
#2466 and #2511). One of these uses the entire ARIC PET cohort to determine the
relationships between brain amyloid deposition, midlife hypertension and subclinical
vascular risk factors. The other proposal looks for differences in amyloid deposition by
demographic factors. Through conversations with Dr. Gottesman, she will not include
pulse wave velocity in her analyses and allow me to use it this analysis proposal.

To the best of our knowledge there at not any submitted ARIC proposals that use both
pulse wave velocity and brain measures. The closest proposal would be that of Dr.
Michelle Snyder (#2246) which uses pulse wave and retinal photography.
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