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ARTICLE INFO ABSTRACT
Keywords: Midlife hypertension (HTN) contributes to cognitive decline in Alzheimer's disease (AD). However, the exact
Hypertension effect of late-life HTN on the AD pathology and on cognitive decline is still controversial. Here, we aimed to

Alzheimer's disease

assess the impact of HTN and AD pathology in cognitively unimpaired (CU) individuals over 65 years of age on
Modifiable risk factor

longitudinal cognitive decline. We evaluated 637 CU individuals from two independent cohorts (475 CU in-
dividuals from the ADNI cohort; and 162 CU individuals from the TRIAD cohort), with a follow-up of up to 6
years. Linear mixed-effects models showed that HTN and Ap acted together to promote longitudinal cognitive
decline, especially memory loss, in a synergistic way, with a dose-dependent association of blood pressure and Af
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pathology. Hence, HTN in late-life confers additional risk for cognitive decline, particularly for memory loss, in
CU individuals at risk of developing dementia due to AD and is a potential modifiable risk factor even at older

age.

1. Introduction

Vascular risk factors (VRFs) are well-established contributors for
developing dementia, and, more specifically, Alzheimer's disease (AD)
[1-7]. We recently showed that multiple VRFs, including hypertension
(HTN), act together with amyloid p (Ap) and tau pathologies to promote
cognitive decline [8]. HTN is considered especially relevant among the
VRFs due to its prevalence and strong contribution to AD dementia onset
[9]. However, available evidence suggests that this relationship might
differ across the lifespan, with different results observed for the effect of
midlife and late-life HTN on AD risk [10-16].

HTN in midlife is established as a contributor for future cognitive
decline [17] and proposed by the Lancet Standing Commission as a
modifiable risk factor for dementia [9]. By contrast, in late-life (aged >
65 years), the impact of HTN on cognitive decline remains controversial.
While some studies support that elevated blood pressure (BP) in late-life
is associated with increased AD risk [17,18], others indicate a protective
relationship [19-22]. Notably, HTN and Af pathology commonly
co-occur in the older population. Therefore, elucidating the interplay
between HTN and AP on cognitive decline is imperative to better
delineate the complex role of HTN - at different life stages - on dementia
onset [8,23]. Moreover, given that cognitive domains are differentially
affected across the stages of AD progression, it is also important to
determine whether the effects are restricted to specific domains or
reflect a global pattern of cognitive deterioration [8].

In a set of 637 cognitively unimpaired (CU) individuals over 65 years
from two independent research cohorts, we longitudinally evaluated the
association of HTN and AD pathology with longitudinal cognitive
decline. We were particularly interested in evaluating the effects across
different cognitive domains. Also, we tested the direct relationship be-
tween HTN and longitudinal AD biomarker changes. We hypothesized
that elevated BP acts together with Ap pathology to promote higher rates
of cognitive decline in older individuals.

2. Methods
2.1. Cohorts

Data were downloaded from Alzheimer's Disease Neuroimaging
Initiative (ADNI) database, (https://ida.loni.usc.edu), which was
launched in 2003 as a public-private partnership, led by Principal
Investigator Michael W. Weiner, MD, designed to assess different bio-
markers associated with the progression of mild cognitive impairment
(MCI) and early AD. Complete information about ADNI recruitment and
eligibility criteria can be found elsewhere [8]. Institutional Review
Boards of all involved sites approved the ADNI study and all research
participants or their authorized representatives provided written
informed consent.

We also studied participants from the Translational Biomarkers in
Aging and Dementia (TRIAD) cohort at McGill University, Canada (htt
ps://triad.tnl-mcgill.com), created in 2017 to assess biomarker trajec-
tories and interactions as drivers of dementia. Detailed information
about TRIAD recruitment and eligibility criteria can be found elsewhere
[24]. This study was approved by the Douglas Mental Health University
Institute Research Ethics Board and the Montreal Neurological Institute
PET working committee, and all participants provided written informed
consent.

2.2. Participants and clinical assessment:

We evaluated 637 CU individuals from two cohorts. We used age >
65 years as a cutoff for defining late-life [9]. Sensitivity analyzes showed
similar findings using a different age cutoff (Supplemental Table 1). All
participants presented Mini-Mental State Examination (MMSE) scores >
24 and Clinical Dementia Rating (CDR) of 0. To investigate the longi-
tudinal cognitive trajectory and risk of progression to cognitive
impairment, we assessed individuals with available baseline medical
data and baseline AD biomarkers (CSF AB;_42 and p-taujg; or AB-PET),
as well as longitudinal clinical assessments (up to 6 years). A subset of
357 ADNI participants with longitudinal CSF biomarker data was also
analyzed. Information about medical history and use of medications was
manually assessed in study records by three independent investigators
(JPFS, LAH, and LUDR); the findings were cross-checked, and any
discordance was discussed until an agreement was reached [8]. In-
dividuals were considered to have HTN if they had a previous diagnosis
registered in the cohort records or were currently using an antihyper-
tensive drug (Supplementary Material), regardless of time of onset or
exposure duration. Systolic blood pressure (SBP) and diastolic blood
pressure (DBP) were calculated as the average from the screening and
baseline measurements and were used as continuous variables. This
methodology aligns with clinical guidelines recommending multiple
measurements over several weeks for accurate blood pressure assess-
ment [25]. The time interval between these two measurements had a
median (IQR) of 41 (33) days.

2.3. Cognitive assessment:

In the ADNI cohort, we used the Alzheimer’s Disease Sequencing
Project Phenotype Harmonization Consortium composite scores for
memory, executive function, language, and visuospatial function.
Briefly, they assessed all available tests from the cognitive battery and
assigned them to one of the domains. Then, all these results were
modeled together to calculate a single value for each domain, which is
available in the ADNI dataset. This method was designed to allow for
inter-cohort comparability [26]. As an outcome for global cognitive
performance, we used the Preclinical Alzheimer’s Cognitive Composite
(mPACC; for further details, see Supplementary Material). Clinical
progression was defined as an increase equal to or greater than 1 point in
the CDR-SB score over the follow-up period [27,28]. In the TRIAD
cohort, we assessed memory, executive, language, and visuospatial
cognitive domains using composite scores in a similar manner. Memory
was assessed using immediate and delayed logical memory tasks, as well
as immediate and delayed recall from the Rey Auditory Verbal Learning
Test. Language abilities were measured by category fluency and Boston
Naming Test. The Birmingham Object Recognition Battery assessed vi-
suospatial function, while executive function was evaluated via
Trail-Making Test-B time, digit span backward, and letter fluency (D
words). All raw test scores were subsequently Z-transformed based on
the mean and standard deviation of CU older adults. Composite scores
were calculated by averaging the z-scores of the tests assessed in each
cognitive domain [29,30].

2.4. Biomarkers assessment:

CSF A1 42 and p-taujg; were measured using fully automated
Elecsys immunoassays (Roche Diagnostics) as previously reported [31,
32]. Measurements outside the analytical range for Af;_45 (i.e., below
200 pg/mL or above 1700 pg/mL) and p-tau;g; (i..e, below 8 pg/mL or
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above 120 pg/mL) were set to their respective technical limits. In-
dividuals were classified as AB+ or AB- based on CSF p-tau;g;/APi_4a2
ratio > 0.025 [33,34] in the ADNI cohort. AB-PET images were acquired
40-70 min after intravenous bolus injection of the radiotracer ([*®F]
NAV4694). A global SUVR was estimated for each participant by aver-
aging the SUVRs from the precuneus, prefrontal, orbitofrontal, parietal,
temporal, anterior, and posterior cingulate cortices using the cerebellar
gray matter as a reference region. Individuals were classified as Ap+ or
AB- based on the global neocortical Ap-PET SUVR, with the cutoff
defined as 1.55 in the TRIAD cohort [35]. Further information regarding
the procedures relating to image acquisition and processing can be
found elsewhere [30,35].

2.5. Statistical analysis:

At baseline, Student’s t-test (continuous variables) and contingency
%2 test (categorical variables) were used for comparison between HTN
groups. For all analyses, HTN (HTN- and HTN+) and Ap pathology (Af-
and Ap+) were considered dichotomous variables. Linear mixed-effects
(LME) models were utilized to investigate the associations between
HTN, AP pathology, and longitudinal cognitive scores, incorporating
random intercepts and slopes. Baseline was defined as the first neuro-
psychological assessment for the participant. For inclusion in longitu-
dinal models, individuals were required to have clinical assessments
(HTN status) established at or prior to this baseline cognitive assess-
ment, with biomarker collection occurring within 1.2 years. The median
(IQR) time difference between neuropsychological assessment and
biomarker collection was 6 (16) days. Sensitivity analyzes showed
similar findings using different time intervals cutoffs (Supplemental
Table 2). The mean and median observation time was 3.7 and 3.9 years,
respectively (maximum follow-up of 6 years). Importantly, neither
baseline HTN nor Af status was associated with the length of follow-up
or the number of longitudinal assessments (Supplemental Figure 1),
indicating a low likelihood of differential attrition bias in our sample.
Follow-up assessments are reported in Supplemental Table 3.

Primary analyses testing individual and combined effects of HTN and
Ap pathology on longitudinal cognitive trajectories were replicated
across the ADNI and TRIAD cohorts. Secondary analyses were conducted
using continuous BP values. Also, LME models were employed to assess
the impact of HTN on the longitudinal trajectory of CSF AD biomarkers
(CSF Apj_42 and p-tau;g1), which were treated as continuous variables.
Time was operationalized as years from baseline and models were cor-
rected for age, sex, apolipoprotein E €4 (APOEe4) status, years of edu-
cation, and additional VRFs, including cardiovascular disease, left
ventricular hypertrophy, heart failure, diabetes mellitus, hyperlipid-
emia, smoking and atrial fibrillation (see Supplementary Material).
LME-based analyses were implemented using the R package “lme4”.
Fitness of models were evaluated using Quantile-Quantile (QQ) Plots
(for more details, see Supplementary Material). Time-to-event analysis
was conducted to assess the risk of clinical progression (i.e.,1-point in-
crease in the CDR-SB score) according to HTN and Ap pathology status
using Cox proportional hazard, which accounted for the following pre-
dictors: group, age, sex, years of education and APOEe4 status. Kaplan-
Meier curves illustrate observed survival probabilities across groups,
which were statistically compared using the generalized log-rank test.
Statistical significance level was set as p < 0.05, two-tailed. The R Sta-
tistical Software was used to perform all statistical analyses (R version
4.3.1, http://www.r-project.org/).

3. Results

A total of 475 CU individuals from ADNI were included in our main
analysis, of whom 56 % were women and 93 % were white (Table 1).
The mean (SD) age of our population was 73 (5.6) years, 51 % had a
diagnosis of HTN, and 26 % were Af+. At baseline, HTN+ individuals
were significantly older than HTN- individuals and, as expected,
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Table 1
Demographics and clinical information of ADNI participants.
Overall HTN- HTN+ p-value
(n = 475) (n = 235) (n = 240)
Age, years 73.6 (5.6) 72.9 (5.5) 74.3 (5.7) 0.0089
Female, No. ( %) 264 (55.6) 135 (57.4) 129 (53.8) 0.470
Years of education, years 16.5 (2.5) 16.6 (2.5) 16.4 (2.6) 0.321
APOEg4 carriers, No. ( %) 137 (28.8) 68 (28.9) 69 (28.8) 0.999
MMSE score 29.1 (1.1) 29.2(1.1) 29.0 (1.2) 0.063
ApB+ status, No. ( %) 130 (27.4) 61 (26.0) 69 (28.8) 0.526
SBP, mmHg 134 (14.5) 131 (14.2) 137 (14.1) 0.0000018
DBP, mmHg 74.5 (8.2) 73.4 (8.2) 75.5 (8.1) 0.0071
Follow-up, years 3.72 (1.8) 3.66 (1.8) 3.79 (1.8) 0.4278

Continuous variables are presented as mean (SD). Student’s t-test (continuous
variables) and contingency 2 test (categorical variables) were used for com-
parison between HTN groups. Abbreviations: Ap = amyloid-p; ADNI = Alz-
heimer's Disease Neuroimaging Initiative; APOEe4 = Apolipoprotein E €4; DBP
= diastolic blood pressure; HTN = hypertension; MMSE = Mini-Mental State
Examination; SBP = systolic blood pressure, SD = standard deviation.

exhibited significantly higher SBP and DBP values. All other de-
mographic characteristics were well-balanced between groups.
Although HTN+ individuals exhibited a trend towards worse cognitive
performance at baseline, this difference did not achieve statistical sig-
nificance. All antihypertensive drugs considered are listed in Supple-
mentary Table 4.

3.1. HTN in late-life and aff pathology acted jointly to promote memory
loss

HTN in late-life exacerbated the effect of AB pathology on memory
function, and their interaction was associated with longitudinal memory
loss (Fig. 1a; HTN x Af x time: p = -0.05, p = 0.012). HTN alone had no
significant effect on any cognitive domain. When analyzing the inter-
action between continuous SBP and Af status, we could see a dose-
dependent effect on memory function (SBP x Af x time, § = -0.01, p =
0.046; Fig. 1b). The model analyzing DBP had a similar trend, but did
not reach statistical significance (DBP x Ap x Time, f =-0.01, p = 0.129).
Language ability deterioration was driven by Af pathology (Af x Time,
=-0.03, p = 0.014), and HTN did not play a role in this association (all p
> 0.856; Fig. 1d). No significant effects for HTN, Ap, or their interaction
were observed on executive function (all p > 0.108; Fig. 1c) and vi-
suospatial function (all p > 0.349; Fig. 1e). All LME model coefficients
are shown in Table 2. Sensitivity analysis assessing global cognitive
decline (Supplemental Figure 2) and models assessing AP positivity
with AB-PET showed similar findings (Supplemental Figure 3).

3.2. Greater risk of conversion into cognitive impairment in hypertensive
af+ individuals

In time-to-event analysis, Kaplan-Meier curves demonstrated that
the AB+HTN+ group presented a separated survival probability curve
over 6 years in comparison to AB-HTN-, AB-HTN+, AB-+HTN- (log-rank p
< 0.001). Cox-proportional hazard models supported that the
AB+HTN+ had the highest risk of clinical progression (Fig. 1f; adjusted
HR =7.79, p < 0.001). Adjusted HRs from the Cox proportional hazard
regression model are reported in Supplemental Table 5.

3.3. HTN in late-life had no impact on AD pathology

HTN in late-life had no impact in predicting the baseline levels nor
the longitudinal trajectory of CSF p-tau;g1/Af1.42 ratio (HTN x time: § =
-0.006, p = 0.215; Fig. 2). Similar results were observed for analysis
assessing CSF p-taujg; and APj42 individually (Supplemental
Figure 4), further supporting that HTN did not affect AD CSF
biomarkers.
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Fig. 1. HTN together with A pathology in late-life is associated with longitudinal memory deterioration. Predicted longitudinal trajectories for memory
function estimated from LME models according to baseline (a) Ap pathology and HTN, as well as (b) Ap pathology and SBP. Longitudinal trajectories for (c¢) executive
function, (d) language function, and (e) visuospatial function estimated from LME models according to baseline HTN and Ap pathology. (f) Kaplan-Meyer curves for
clinical progression according to baseline HTN and Af pathology. All models were adjusted for age, gender, apolipoprotein E ¢4 (APOEe4) status, other VRFs, and

years of education.
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Table 2
LME model coefficients.
ADNI TRIAD
B (95 % CI) P-value B (95 % CI) P-value

Model": Memory composite ~ Ap x HTN x Time + Covariates” x time
Ap -0.07 (-0.19 to 0.05) 0.255 -0.19 -0.56 to 0.19) 0.333
HTN -0.06 (-0.15 to 0.03) 0.173 -0.20 (-0.48 to 0.09) 0.174
AP x Time -0.02 (-0.05 to 0.01) 0.140 0.16 (-0.03 to 0.35) 0.106
HTN x Time 0.01 (-0.01 to 0.03) 0.366 0.10 (-0.05 to 0.24) 0.182
A x HTN x Time -0.05 (-0.09 to -0.01) 0.012 -0.64 (-0.94 to -0.34) < 0.001
Model”: Language composite ~ Ap x HTN x Time + Covariates* x time
Ap -0.08 (- 0.17 to 0.01) 0.084 0.18 (-0.21 to 0.56) 0.366
HTN - 0.05 (-0.18 to 0.08) 0.468 0.06 (-0.23 to 0.35) 0.689
AP x Time -0.03 (-0.06 to -0.01) 0.014 -0.20 (-0.36 to -0.04) 0.015
HTN x Time -0.001 (-0.02 to 0.02) 0.856 0.02 (-0.10 to 0.14) 0.796
AP x HTN x Time 0.00 1(-0.03 to 0.04) 0.896 0.12 (-0.12 to 0.37) 0.327
Model‘: Executive composite ~ Ap x HTN x Time + Covariates” x time
Ap 0.11 (-0.17 to 0.01) 0.086 0.10 (-0.25 to 0.46) 0.565
HTN -0.08 (-0.17 to 0.00) 0.057 -0.07 (-0.19 to 0.34) 0.592
AP x Time -0.03 (-0.06 to 0.01) 0.108 -0.04 (-0.23 to 0.14) 0.647
HTN x Time -0.001 (-0.03 to 0.02) 0.763 -0.11 (-0.25 to 0.02) 0.102
Ap x HTN x Time -0.01 (-0.05 to 0.03) 0.676 -0.04 (-0.32 to 0.25) 0.797
Model’: Visual spatial composite ~ Ap x HTN x Time + Covariates* x time
Ap -0.01 (-0.10 to 0.09) 0.857 -0.01 (-0.56 to 0.54) 0.976
HTN -0.05 (-0.12 to 0.09) 0.134 0.07 (-0.34 to 0.49) 0.728
AP x Time -0.01 (-0.05 to 0.02) 0.470 0.20 (-0.12 to 0.54) 0.222
HTN x Time -0.03 (-0.02 to 0.02) 0.822 -0.06 (-0.32 to 0.18) 0.587
Ap x HTN x Time -0.02 (-0.07 to 0.02) 0.349 -0.40 (-0.92 to 0.11) 0.125

Table 2. HTN refers to a dichotomous variable (HTN- vs. HTN+), Ap pathology refers to a dichotomous variable (Ap- vs. Ap+). All coefficients derive from the model
including the interaction of Ap x HTN x Time adjusted for the interaction of Covariates*Time.
* Covariates: age, gender, APOEe4 status, other VRFs, years of education, and their interaction with time.

2 Marginal R ADNI = 0.23; TRIAD = 0.17.
b Marginal R ADNI = 0.15; TRIAD = 0.23.
¢ Marginal R% ADNI = 0.19; TRIAD = 0.19.
d Marginal R%: ADNI = 0.06; TRIAD = 0.55.

3.4. Validation of findings in an independent cohort

Next, we aimed to validate our main findings in an independent
cohort. We assessed 162 TRIAD CU individuals, with a mean (SD) age of
72.6 years (5.1), 68 % were women, 43 % had HTN, and 26 % were Ap+
(Supplemental Table 6). Group distributions based on HTN and Af
were similar between ADNI and TRIAD cohorts (Supplemental Table 7).
Like the results observed in the ADNI cohort , longitudinal memory loss
was impacted by the synergistic effect of HTN and Ap pathology (HTN x
AP x time: f = -0.64, p < 0.001; Fig. 3). Again, similarly to the ADNI,
longitudinal language function deterioration was only associated with
AP pathology (Ap x time: f = -0.2, p = 0.015) and no significant asso-
ciation with longitudinal executive function (all p > 0.102) and visuo-
spatial trajectories (all p > 0.125) were found. QQ-plots corroborated
the adequacy of LME models as no deviation from normality was iden-
tified in our models (data not shown). Model coefficients for analyses in
TRIAD and ADNI cohorts are shown in Table 2.

4. Discussion

In the present study, we found that HTN together with Af pathology
in late-life was associated with longitudinal cognitive decline in CU
elderly individuals - particularly affecting the memory domain - across
two independent cohorts. Of note, the joint effects of HTN and Ap
occurred as a function of continuous BP levels and were further
corroborated by time-to-event analyses demonstrating that Ap+ in-
dividuals with HTN are at higher risk of clinical progression. Lasty, we
observed that HTN was not directly related to the baseline levels and
longitudinal trajectories of CSF AD biomarkers.

Our results are supported by previous animal model studies showing
that HTN accelerates AD-related changes in mice [36]. Yet, a greater
number of studies have reported an association between midlife - rather

than late-life - HTN and cognitive decline [13]. Some evidence sup-
ported the concept that HTN has a U-shaped association with dementia
risk, with elevated BP in late-life exerting protective effects on cognitive
outcomes [19,20,22]. By contrast, two cohort studies assessing a com-
bined pool of more than 6000 individuals have shown that the effect of
HTN on cognitive decline and incident dementia persists from mid to
late-life [37,38].

One could hypothesize that this heterogeneity occurs due to the
differences in the age composition of the investigated populations,
because, even within late-life cohorts, there are conflicting results when
assessing individuals in their 60s or 70s with those in their 80s or 90s
[39,40]. Building on prior evidence, our results align more closely with
studies involving the younger segment of this age spectrum, and show
that prevalent HTN in late-life individuals, regardless of the time of
diagnosis, also has a role in cognitive deterioration later in life by acting
together with Af pathology.

Interestingly, we found that the combined effect of HTN and Ap
pathology specifically affects the memory-related cognitive domain.
This finding may be attributed to the early contribution of HTN to AD
development, given that memory loss is typically one of the earliest
clinical manifestations of typical AD [29]. Previous studies support this
interpretation by highlighting the early involvement of vascular
dysfunction in the pathophysiological progression of AD [41]. Taking
together with the fact that HTN and A pathology commonly co-occur in
the elderly, and that HTN is a modifiable risk factor, these observations
suggest that proper BP control might be a potential target for slowing
memory decline in individuals at high risk of AD.

Our findings indicate that HTN is not associated with baseline levels
or longitudinal changes in CSF Ap;_4 or p-tau;g;. The existing literature
presents conflicting evidence concerning the impact of HTN on AD
pathophysiology. While some studies show a direct effect of HTN in the
longitudinal trajectories of AD biomarkers [42], others found no
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association [43]. Similarly, post-mortem studies have also yielded
inconsistent results: some identified a direct relationship between HTN
and AD-related pathology, whereas others observed an association with
cerebrovascular changes but not with AD hallmarks (i.e., neuritic pla-
ques and neurofibrillary tangles) [44-46]. A recent report from the
population-based FRAMINGHAM study supported the absence of a
direct relationship between BP and Af} PET accumulation [47], which is
in line with our data showing that HTN is not associated with CSF Af; 42
decrease. Our results are in favor of the notion that HTN and AD pa-
thology act jointly but through different mechanisms to promote
cognitive decline.

In recent years, anti-Ap immunotherapy was shown to have an effect
on slowing AD progression by up to 35% in early stages of the disease
[48,49]. Based on the concept that pathophysiological progression starts
decades before symptoms onset, it has also been proposed that better
outcomes could potentially be observed by treating individuals in
asymptomatic preclinical stages. Yet, a recent study found no benefit of
anti-Ap immunotherapy in preclinical AD after 4.5 years [50]. One
possible explanation is that targeting Ap alone may be insufficient to
slow pathology and cognitive decline in at-risk CU individuals, sug-
gesting the need for complementary therapies [51].

In the context of finding alternatives to enhance the efficacy of
current therapies, recent investigations have demonstrated a small, but
statistically significant, effect of treating HTN in the prevention of

incident mild cognitive impairment and dementia [52,53]. Further-
more, a Mendelian randomization study showed a benefit in treating
HTN in older patients for preventing incident dementia [54]. This,
coupled with evidence that anti-hypertensive drugs moderate the
interaction between BP and AD [55], supports the idea that proper HTN
control can improve anti-Af therapy outcomes within multi-target AD
strategies.

Methodological strengths of the present work include the use of two
independent clinically characterized cohorts for studying aging and
dementia, the use of detailed neuropsychological testing to evaluate
longitudinal cognitive trajectories across different domains, and the
availability of AD fluid and imaging biomarkers in a population of CU
individuals.

Some limitations should be acknowledged. Participants were vol-
unteers interested in dementia research, potentially introducing self-
selection bias. Individuals with HTN may also have higher dropout
rates which could cause attrition bias, although follow-up analyses
suggest minimal impact on our findings [56]. HTN was self-reported,
preventing assessment of age at onset; thus, results reflect prevalent
late-life HTN, and effects across the lifespan cannot be determined [20,
22]. Both cohorts excluded individuals at high cerebrovascular risk,
limiting generalizability to broader populations. Variability in the
definition of late-life may also influence interpretation, it has been
defined as age greater than 60 years [19], greater than 65 years[9,37]
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and has been further stratified into more groups even within late-life
spectrum [22], although our findings were consistent across defini-
tions. Finally, the predominantly white samples may limit applicability
to other ethnic groups [57].

In conclusion, our work suggests that HTN and Ap pathology act
together in late-life to promote memory loss in CU individuals. Proper
HTN treatment is a potential strategy to enhance the efficacy of
currently available treatments for AD in a multi-target approach.
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