Relationship of simultaneous change in blood pressure
with changes in brain structure and cerebrovascular pathology
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Introduction CLINICAL TAKE AWAY:

+ Nearly half of adults have hypertension?, but blood pressure . . Total Table 2 Change in BP and Total Fig 1 Forest plot. Correlation of Change . i i i i
(BP) declines in late-life roughly 10 years before death? and is Table 1 Bascline Demographics (n=671) Brain Outcomes (n=671) . gBP ith Cph in Brain Out 9 Longltl_‘ldmal changes in BP trajectory
associated with greater dementia risk® and mortality* Age (years) 78.04+7.15 ) Estimate (SD) n wi ange in brain Outcomes are dlfferently related to concurrent
« Higher BP predicts brain atrophy5, declines in cortical Sex (n, % women) 544,81.07% Systolic BP 0.018+0.014 | Gray Mattr Volume Changes in brain structure and
thickness®, more severe arteriolosclerosis at death?, and faster Race/Ethnicity (n, %) Diastolic BP -0.016+0.015 A
white matter hyperintensity (WMH) progression® White. non-Latino 409, 60.95% Gray matter volume (%) -0.365+0.0211 ' e o cerebrovascular pathology
+ We have previously reported that faster BP decline is related to Black, non-Latino 229,34.13% ot indiir vt (0) k== B Whte Mater Volume [P ; i
faster simultaneous decline in cognitive function® as well as Latino 28, 4.17% Cortical Thickness -0.127 £ 0.009% . ! * Monltonn_g BP traje(?tory _at annual visits
greater postmortem vessel pathology® Other : ’0 75% l;rontal t;ﬂ;lm;js '[("':]673 *gggg‘f ] may prowde a non-invasive measure of
. e ipital thi -0.074 £ 0. ! . .
Problem: Education (years) 15914326 e L oo underlying brain and cerebrovascular
Parietal thickness -0.084 + 0.0071
« Prior research relies on baseline BP to predict future brain Annual follow up visits (years) ~ 5.55+2.51 T 1 thickn 0.178¢0.010 ! g
outcomes, but how changes in BP change with brain structure Systolic BP H, 131.94 % 19.30 emporal thickness t ! pathOIOQy in old age
. ystolic BP (mmHg) . . ARTS 0.021 £ 0.001+ !
and cerebrovascular pathology is unknown . . )
Diastolic BP (mmHg) 78.07+10.72 WMHy (log10%) 0.034 £ 0.002+ ARTS -
Obijective History of hypertension (n, %) 411, 61.25% Linear mixed-effects models adjusted for age, ' Conclusions
J Antihypertensive use (n, %) 471,70.19% education, antihypertensive medication use, sex, 1 A faster latedife decline in BP lated t fast
- - - - . i i = ! . aster late-lite decline In was related 1o a raster
Examine the relationship of simultaneous change in Values are mean + SD unless otherwise noted and years of education. ¥ =p <0.01 _ dgectne h BF :
. . Gl b simultaneous decline in cortical thickness
BP and changes in brain structure and ! . -
cerebrovascular markers in older adults using MRI Fig 2. Faster BP Decline Related to Faster Decline o Acrgs,.s frontal, parietal, and temporal but not
| Methods | in Cortical Thickness T i T gt
il o Strongest association with temporal lobe
* 671 older adults (aged 60+) from one of five longitudinal, — _ 4 r=qs7 = 8 4 r=055 Fig 3. Faster BP Decline Related to Faster + Faster late-life increase in BP was related to a faster
zg;sﬁﬁg:z* Dizgg};g‘g‘:x{:f (ss.iDg;’hm studies at the Rush ] p <0.001 3 p <0.001 Decline in Cortical Thickness across Regions simultaneous increase in cerebrovascular pathology
g g
o No missing data at baseline and 2+ measures of annually H s H s o Including larger white matter hyperintensities and
collected BP and MRI on the same scanner 3 3 a greater likelihood of arteriolosclerosis
4 4
@ @ @ @ @ @ @ i e 3 e + Longitudinal BP trajectories show different
3 3 relationships with simultaneous changes in brain
E% @ @ @ g s g s structure and cerebrovascular pathology
€ v c ?
Baseline  Year Year Year Year Year Year 2 $ o Changes in BP and both brain and
1 2 3 4 5 g s | g o | cerebrovascular pathology occur simultaneousl
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Timeline of 5 prospective longitudinal cohort studies of aging at RADC: f l f l f f l f l f in old age
ROS Z: 02 o P ot - 02 . o0 - - o BP treatment must be personalized to individual
MAP - patients, matching their goal of reducing the risk of
RS . brain atrophy or cerebrovascular pathology
Clinical Core Change in systolic BP (standardized) Change in diastolic BP (standardized)
Latino Core
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Fig 4. Faster Increase in BP Increase Related to Faster Increase owledgments

in Cerebrovascular Pathology

BP measured annually using an automated sphygmomanometer
Brain structure and cerebrovascular markers measures biannually
with 3T Phillips Achieva scanner (n=240, 36%) or Siemens Trio
scanner (n=431, 64%) with a 32-channel coil

g
? studies
« 3D T1-weighted MPRAGE sequence to collect anatomical data 3 3 2 . S
s £ - » Al Rush Alzheimer’s Disease Center staff and facul
- 2D T2-weighted FLAIR acquired with a 2D fast spin-echo - 1. Change, Change | mush el e ; uly
« DTl acquired with 2D spin-echo echo-planar imaging sequence g ° E © Bivariate O r value ’ p-value * Michelle Jones for statistical programming
+  Brain Structure - £ 8 Frontal Lobe Thickness 0.48 <0.01 * NIH grants: RF1AG074549, R01AG017917, R0O1AG015819,
- Greylwhite matter (% of total ICV) 3 E 3 Systolic Oceipital Lobe Thickness 024 0.19 R01AG022018, P30AG010161, and P30AG072975 ErE] |
*  Segmented using Statistical Parametric Mapping (SPM) 3 L BP  Parietal Lobe Thickness 0.60  <0.001 + Data sharing: https://www.radc.rush.edu/
« Cortical thickness (mean thickness (mm) of both hemispheres) N 5 N Temporal Lobe Thickness 0.66 <0.001 [=
8

« Segmented using FreeSurfer according to the Desikan-
Killiany Atlas
Brain Vascular Pathology
« ARTS in vivo marker of likelihood of arteriolosclerosis
« Assessed by fully automated publicly available program
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