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Abstract

Background: Cerebral amyloid angiopathy (CAA) is a vascular neuropathology commonly 

reported in non-cognitively impaired (NCI), mild cognitive impairment, and Alzheimer’s disease 

(AD) brains. However, it is unknown whether similar findings are present in non-demented elderly 

subjects.

Objective: This study determined the association between CAA and cognition among elderly 

NCI subjects with varying levels of AD pathology.

Methods: Data from 182 cases that received a diagnosis of NCI at their first clinical assessment 

were obtained from the Rush Religious Orders study (RROS). A cognitive composite score was 

used to measure cognitive decline. CAA was dichotomized as present or absent. Cases were also 

dichotomized according to CERAD neuropathological diagnosis and Braak staging. A mixed 

model-repeated measures analysis assessed decline on the cognitive composite score.

Results: CAA, alone, was not associated with cognitive decline [−0.87 (95% CI: −3.33, 1.58), p 
= 0.49]. However, among those with CAA, the High CERAD group had significantly greater 

decline relative to the Low CERAD group [−4.08 (95% CI: −7.10, −1.06), p = 0.008]. The High 

and Low CERAD groups were not significantly different [−1.77 (95% CI: −6.14, 2.60), p = 0.43] 

in those without CAA. Composite score decline in the High and Low Braak groups with [−1.32 

(95% CI: −4.40, 1.75), p = 0.40] or without [0.27 (95% CI: −4.01, 4.56), p = 0.90] CAA was not 

significantly different.

Conclusion: The current data shows that an interaction between CAA and plaque load is 

associated with greater decline on a cognitive composite score used to test non-cognitively 

impaired elderly participants in AD prevention trials.

Keywords

Amyloid; dementia; episodic memory; executive function; neuropathology; preclinical; 
prevention; vascular

*Correspondence to: Elliott Mufson, PhD, Director, Alzheimer’s Disease Research Laboratory, Professor, Department of 
Neurobiology, Barrow Neurological Institute, 350 W. Thomas Rd., Phoenix, AZ 85013, USA. Tel.: +1 602 406 8525; Fax: +1 602 406 
8520; elliott.mufson@dignityhealth.org. 

Authors’ disclosures available online (https://www.j-alz.com/manuscript-disclosures/18-0765r1).

HHS Public Access
Author manuscript
J Alzheimers Dis. Author manuscript; available in PMC 2020 December 04.

Published in final edited form as:
J Alzheimers Dis. 2019 ; 67(1): 411–422. doi:10.3233/JAD-180765.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.j-alz.com/manuscript-disclosures/18-0765r1


INTRODUCTION

Cerebral amyloid angiopathy (CAA) is a common neuropathological finding within the 

cortex and leptomeninges resulting from amyloid deposition in cerebral blood vessels [1, 2]. 

Although CAA is associated with cortical amyloid-β (Aβ) deposition in Alzheimer’s disease 

(AD) [3, 4], it can occur independent of parenchymal Aβ plaque pathology [4, 5]. In a large 

community-based sample, CAA was present in over 75% of individuals at autopsy and was 

associated with an increased risk of incident dementia, independent of AD pathology [6]. 

Similar to parenchymal amyloid deposition, APOE ε4 allele status is a risk factor for both 

the presence and severity of CAA [1, 7]. The presence of CAA with amyloid plaque 

pathology is associated with an earlier age of progression to mild/moderate AD [8] and 

greater medial temporal lobe atrophy [9].

Although parenchymal amyloid deposition and CAA co-occur at a high rate [3–5, 9, 10], 

others report that individuals with severe CAA had significantly lower diffuse plaque loads 

than those without CAA suggesting that parenchymal and vascular amyloid clearance 

mechanisms may be independent processes [11]. In addition, a significant association 

between CAA and tau pathology has also been reported in AD [12, 13]. For example, 

significantly higher tau deposition was found around arteries relative to those without 

amyloid deposits [14]. Other findings suggest that tau-dependent degradation of brain 

vasculature results in an increased susceptibility to amyloid deposition, leading to the 

development of CAA [15]. Several studies have reported that increased CAA prevalence and 

severity is associated with those carrying the APOE ε4 allele [7, 14–16], suggesting an 

interaction between APOE allele status, CAA, and possibly tau and amyloid pathology.

Studies indicate that CAA, in the presence of AD pathology, exacerbates cognitive decline 

and is associated with clinical AD [17]. However, others report that vascular and amyloid 

pathologies have additive, not synergistic, effects on cognition in non-cognitively impaired 

(NCI) older individuals [18]. In terms of domain-specific cognitive performance, CAA is 

associated with decreased executive function in individuals with mild cognitive impairment 

(MCI), AD, and stroke [19]. CAA also affects episodic memory, semantic memory, and 

perceptual speed domains even after adjusting for the presence of dementia [6]. However, 

others have reported that CAA has only a minor effect on cognitive trajectories [20]. 

Interestingly, neuroimaging findings have shown that white matter vascular changes are 

associated with decreased functional connectivity in regions of the frontal cortex that 

support executive function in NCI cases [21].

Although findings indicate that CAA has a significant effect on cognition in the presence of 

AD pathology [6, 18–24], its interaction with measures of cognition employed in AD 

prevention trials has not been thoroughly investigated in individuals that died with a 

premortem clinical diagnosis of NCI but upon postmortem evaluation displayed AD 

pathology. Therefore, understanding the interaction between CAA and AD lesions upon 

cognitive outcomes used in AD prevention trials in NCI cases may aid in discerning 

treatment and placebo group differences. Therefore the aim of the present study is to 

determine the effect of CAA on longitudinal changes in a cognitive composite score similar 
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to that used in AD prevention trials among cognitively intact elderly individuals with 

varying levels of AD pathology.

METHODS

Data examined was derived from 182 older deceased persons who were classified as NCI at 

their initial clinical evaluation upon entering the Rush Religious Order Study (RROS). 

Ninety eight individuals remained NCI at last testing within 12 months prior to death, while 

the remaining 84 progressed to MCI (n = 40) or AD (n = 44) (see Table 1). Among those 

who progressed to MCI, 13 were classified as amnestic and 27 were classified as non-

amnestic. Previous work by our group has shown that plaque and tangle pathology does not 

differ significantly between amnestic and non-amnestic MCI subjects in this cohort [25]. 

The RROS participants [26, 27] had no coexisting clinical, cerebrovascular, or neurological 

conditions judged to contribute to cognitive impairment at their last clinical evaluation [26, 

27], agreed to an annual clinical evaluation, signed an informed consent and an Anatomic 

Gift Act donating their brains at time of death. Data from these subjects have been used in 

numerous clinical pathological studies supported by our ongoing NIA program project grant 

entitled the “Neurobiology of Mild Cognitive Impairment in the Elderly” (PO1AG14449). 

At the time of these studies, individuals were chosen from all available RROS participants (n 
= 663) that came to autopsy during a rolling admission [26]. In addition, those taking 

anticholinesterases or medication for depression were also excluded from this study. The 

Human Investigation Committee of Rush University Medical Center approved this study.

Clinical evaluation

Each of the participants underwent a uniform, structured and clinical evaluation performed 

by a neurologist and a trained neuropsychological test technician [26, 28]. Medications used 

by the subjects within the previous fourteen days of the examination were reviewed and 

classified. A neurologist reviewed the medical history, medication use, neurologic 

examination, results of cognitive performance testing, and the neuropsychologist’s opinion 

of cognitive impairment and dementia. Each participant was evaluated in their home, 

emphasizing findings deemed clinically relevant. Clinical diagnostic classification was 

performed as described previously [22, 28]. At time of death individuals with a clinical 

diagnosis of MCI or AD were classified as progressors and NCI subjects were categorized as 

non-progressors. Petersen criteria [29] was used to diagnose MCI while NINCDS-ADRDA 

criteria were used to diagnose AD [30]. Individuals classified as NCI had cognitive test 

scores within normal limits for age and education and had no significant functional deficits.

Tissue preparation and neuropathological diagnosis

Brain accruement and processing was described previously [28, 31, 32]. Briefly, each brain 

was cut into 1 cm thick coronal slabs using a brain slice apparatus and hemisected. One 

hemisphere was immersion fixed in 4% paraformaldehyde (24–72 h) and cryoprotected 

(10% glycerol and 2% dimethyl sulfoxide in phosphate buffer solution) until processing for 

immunohistochemistry.
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Diagnostic blocks (mid-frontal, superior temporal, entorhinal cortex, hippocampus, inferior 

parietal cortex, basal ganglia, thalamus, and substantia nigra) from the opposite hemisphere 

were paraffin embedded and sectionedat 6 μm. Examination for cerebral infarctions was 

conducted as described previously [33]. Bielschowsky silver stain was used to visualize 

neuritic plaques, diffuse plaques, and neurofibrillary tangles (NFTs). Sections were also 

immunostained for Aβ using antibody M0872 (1:100; Dako, CA) raised against Aβ1–40 and 

Aβ1–42. Paired helical filament tau (AT8; 1:800, Covance) immunohistochemistry was also 

used to label NFTs. Neuropathological diagnoses were determined according to CERAD 

[34] and Braak staging [35] as recommended by the NIA-Reagan criteria [36]. Exclusion 

criteria included mixed dementias, Parkinson’s disease, frontotemporal dementia, 

argyrophilic grain disease, vascular dementia, hippocampal sclerosis, stroke, and Lewy body 

disease. Cortical and subcortical Lewy bodies pathology was detected using α-synuclein 

immunohistochemistry as previously described [37] and scored semi-quantitatively 

according to the severity and anatomical distribution, separating brainstem predominant, 

limbic/transitional and diffuse neocortical types, depending on the anatomical distribution of 

α-synuclein-positivity [38, 39]. A board-certified neuropathologist or trained technician, 

blinded to clinical diagnosis, counted number of neuritic plaques and diffuse plaques 

revealed by Bielschowsky silver stain and tau immunohistochemistry using the 

phosphorylated paired helical filament tau AT8 marker for NFTs, respectively, in one square 

mm area (100x magnification) per cortical region as reported previously [28, 40]. CAA was 

assessed using a semiquantitative summary from the midfrontal, midtemporal, parietal, and 

calcarine cortices. Paraffin-embedded sections were immunostained using the beta-amyloid 

monoclonal antibody 6F/3D antibody (ThermoFisher). For each region, meningeal and 

parenchymal vessels were assessed for amyloid deposition and scored from 0 to 4, where:0 

= no deposition, 1 = scattered segmental but no circumferential deposition, 2 = 

circumferential deposition up to 10 vessels, 3 = circumferential deposition up to 75% of the 

region, 4 = circumferential deposition over 75% of the total region. CAA score for each 

region was the maximum of the meningeal and parenchymal CAA scores. Scores were 

averaged across regions and summarized as a continuous measure of CAA pathology. CAA 

severity was then converted to a semi-quantitative summary and graded on a 0 to 3 scale 

based on the neuropathologist’s examination (0 = None, 1 = Mild, 2 = Moderate, 3 = Severe) 

[6].

Cognitive composite score

The composite score was comprised of eight cognitive tests that included: CERAD Word 

List Delayed Recall, WMS-R Logical Memory (delayed recall), Category Fluency (Fruits 

and Animals), Symbol Digit Modalities Test, Ravens Progressive Matrices (9-item), 

Judgment of Line Orientation (15-item), MMSE Orientation to Time, and MMSE 

Orientation to Place. The composite score used in this study is based on that of Langbaum et 

al. [41], but was refined in order to reflect the selection of tests being used in an ongoing AD 

prevention trial [42]. The tests that comprise this composite score are the same, or are 

analogous to, those used in other composite scores [42–44]. Individual raw scores for each 

test were standardized to a 0 to 1 scale by subtracting the minimum possible score for a test 

from the raw score and then dividing by the difference of the maximum and minimum 

possible scores. Since the Category Fluency test does not have an established maximum 
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score, two standard deviations above the mean was used as the maximum. This method has 

been applied previously for a similar cognitive composite score [40]. No adjustments for 

directionality were needed since lower scores are indicative of decreased performance for all 

tests. The standardized scores for each test were then summed and divided by eight (number 

of tests) to obtain an unweighted average. Finally, for scaling purposes standardized scores 

were multiplied by 100.

Statistical analysis

Between-group frequency differences for categorical variables were analyzed using the Chi-

square test while between-group differences for continuous variables were compared with a 

two-sample t-test. CAA status was converted to a dichotomous (Absent/Present) variable 

(CAA-Absent = None; CAA-Present = Mild, Moderate, Severe). The sample was also 

grouped by pathology severity based on CERAD neuropathological diagnosis and Braak 

stage. CERAD diagnosis was dichotomized into Low and High groups where the Low group 

included those with the No AD diagnosis and the High group included the Possible, 

Probable, and Definite AD diagnoses. Braak stage was also dichotomized into Low (0 – II) 

and High (III – V) groups. There were no Braak stage VI cases in our sample cohort.

Mixed model repeated measures (MMRM) analysis was used to examine change from 

baseline differences on the composite score when the sample was stratified by CAA and 

pathology status (CERAD and Braak groups). In these analyses time was treated as a 

categorical variable and data were restricted to the first six visits for each subject (baseline 

plus five years of follow-up). This follow-up length was selected in order to approximate the 

duration of current AD prevention trials [40]. Unstructured covariance structure was 

attempted for all models. In the event that the models did not converge, autoregressive order 

1[AR(1)] followed by variance components structures were used. Kenward-Roger 

approximation for degrees of freedom was used for all models. All models adjusted forage at 

baseline, gender, education, APOE ε4 carrier status, and baseline composite score. The 

primary outcome for each analysis was the least-squares group difference in composite score 

change from baseline.

T-tests and ANOVAs were carried out using SYSTAT 13.1 (SYSTAT Software Inc., San 

Jose, CA). MedCalc 17.5 was used for the ROC analyses (MedCalc Software, Belgium). 

SAS Enterprise Guide 6.1 (SAS Institute, Cary, NC) was used for the MMRM analyses. 

Statistical significance was set at p ≤ 0.05.

RESULTS

Demographic, cognitive, and neuropathological characteristics

Demographic characteristics stratified by CAA status are shown in Table 1. Gender (p = 

0.30), APOE ε4 carrier status, (p = 0.07), and clinical diagnosis (p = 0.24) frequencies were 

not significantly different between groups. The CAA-Present (CAA-P) group had 

significantly higher age at baseline (p = 0.01) and age at death (p = 0.02). Baseline MMSE 

(p = 0.05) was significantly greater for the CAA-Absent (CAA-A) group, however, this 

difference was less than one point, which is not meaningful from a clinical standpoint. 
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MMSE proximate to autopsy (p = 0.34) and baseline composite score (p = 0.16) were not 

significantly different. Interval between last clinic visit and autopsy (p = 0.69), postmortem 

interval (p = 0.09), and brain weight at autopsy (p = 0.99) also showed no significant group 

differences. Between-group differences for CERAD diagnosis (p < 0.001) and Braak stage 

(p < 0.001) were also noted with the CAA-P group having a significantly higher frequency 

of more severe pathological classifications (Table 2).

MMRM analyses

The overall composite score change from baseline difference between the CAA-A and 

CAA-P groups was not statistically significant (−0.87, 95% CI: −3.33, 1.58, p = 0.49; Fig. 

1), even after adjusting for CERAD diagnosis and Braak stage (−1.32, 95% CI: −3.84, 1.19, 

p = 0.30). A secondary MMRM analysis using a slightly different CAA dichotomization 

(CAA-A = None and Mild, CAA-P = Moderate and Severe) also yielded no significant 

group difference (0.66, 95% CI: −1.63, 2.94, p = 0.57). Within the CAA-A group, no 

significant difference between APOE ε4 carriers and non-carriers was noted (2.10, 95% CI: 

−3.63, 7.84; p = 0.47); however the CAA-P ε4 carriers had significantly greater decline 

relative to non-carriers (−3.94, 95% CI: −6.81, −1.07; p = 0.007).

Table 3 shows High and Low pathology group differences when stratified by CAA-P and 

CAA-A. Within the CAA-A group, the composite score change from baseline difference 

between High and Low CERAD groups was not significantly different (−1.61, 95% CI: 

−5.31, 2.09; p = 0.39; Fig. 2A). However, within the CAA-P group, the High CERAD group 

had significantly greater cognitive composite score change from baseline relative to the Low 

CERAD group (−3.92, 95% CI: −7.12, −0.71; p = 0.02; Fig. 2B). For the CAA-P group, the 

change from baseline difference between High and Low Braak groups was not significantly 

different (−1.43, 95% CI: −4.69, 1.83; p = 0.39). A similar result was also noted for the 

High/Low Braak group difference in the absence of CAA (0.90, 95% CI: −2.66, 4.45; p = 

0.62).

Table 4 shows cognitive composite score change based on differences in CAA status 

stratified by Low and High pathology groups. For both the High and Low CERAD groups, 

the difference in composite score change from baseline between CAA-P and CAA-A was 

not statistically significant (−1.13, 95% CI: −4.83, 2.57; p = 0.55; Fig. 3A and −3.19, 95% 

CI: −6.95, 0.57; p = 0.10; Fig. 3B, respectively). For the High Braak group, the difference in 

change from baseline between CAA-P and CAA-A was not statistically significant (−0.82, 

95% CI: −4.39, 2.75; p = 0.65). A similar result was found for the Low Braak group (−1.73, 

95% CI: −5.24, 1.77; p = 0.33).

Episodic memory and executive function subanalysis

Given the significant composite score change from baseline difference between the High and 

Low CERAD groups for CAA-P (present study) combined with previous observations 

indicating that executive function decline is associated with the presence of CAA [12, 13], 

we further analyzed the episodic memory and executive function components, separately. 

Results of the episodic memory and executive function MMRM subanalyses are shown in 

Table 5. In the CAA-P group, the difference in change from baseline for episodic memory 
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was statistically significant (−10.40, 95% CI: −17.10, −3.69; p = 0.002), but not for 

executive function (−1.52, 95% CI: −5.37, 2.33; p = 0.44).

DISCUSSION

In the present study, we found that the presence of CAA and high parenchymal neuritic 

plaque pathology is associated with greater cognitive decline relative to those with low 

parenchymal neuritic plaque pathology and CAA in putative preclinical AD cases. The 

current finding shows an interactive effect of CAA and parenchymal plaque pathology on 

cognition. By contrast, others report either no interaction [18] or that this association is 

additive and not synergistic [17]. Here, we found that episodic memory decline drives the 

significant composite score change from baseline difference in the overall composite score 

within the CAA-P group with either high or low plaque pathology, whereas no significant 

differences were found for executive function. Early findings suggest that CAA differentially 

affects executive function [19, 21], while others indicate that CAA affects episodic memory 

[6, 22].

The present findings support and expand upon a previous investigation that examined the 

relationship of CAA to dementia using data also obtained from the RROS cohort [6]. In this 

regard, here we found a significant interaction between CAA and a cognition based upon the 

use of a cognitive composite score similar to one being used in an ongoing AD prevention 

trial [42], which provides greater ecological validity relative to the empirically-derived 

RROS cognitive domains [6, 26] as outcome measures. In addition, observation length 

approximated the treatment length of a prevention trial, and the statistical analysis treated 

time as a categorical and not a continuous variable, which is typical of clinical trial efficacy 

analyses. The inclusion of APOE ε4 carrier status as a covariate and the use of CERAD 

diagnosis and Braak stage in our analyses also differentiate our results from previous 

findings [6]. Since APOE ε4 status is associated with increased CAA [7, 14–16], the current 

results provide an enhanced estimate of the association between CAA and cognition beyond 

that previously reported [6]. Also, the separate analyses of CERAD diagnosis and Braak 

stage provide a more detailed investigation of the interaction between CAA, plaque and 

tangle pathology and cognitive performance.

The degree to which CAA influences different cognitive domains may depend on the 

severity of comorbid AD pathology, but different CAA phenotypes associated with AD [45] 

might underlie the observation that some cognitive domains are affected more than others. 

For example, sporadic CAA that occurs in the absence of parenchymal amyloid pathology 

shows a relatively high prevalence (20%) in autopsy studies [4, 6] and it is possible that 

these individuals may have a different clinical presentation relative to those with CAA and 

parenchymal amyloid pathology. In the current study, 29 individuals (16%) with CAA also 

had a ‘No AD’ CERAD diagnosis and did not display significant cognitive decline 

suggesting that CAA in the absence of parenchymal amyloid deposition results in a unique 

cognitive profile that differs from cognitive profiles related to parenchymal AD pathology. 

However, the cognitive decline observed in the CAA-P/High CERAD group may also reflect 

an interaction between CAA and neuritic dystrophy rather than CAA and parenchymal 

amyloid deposits. Since neuritic plaque load is used to determine CERAD diagnosis [34] 
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and is correlated with cognitive decline [46] it is possible that the presence of dystrophic 

neurites associated with neuritic plaques contributed to the effects observed in this study.

The effect of CAA on cognitive outcomes must be considered in the context of data derived 

from clinical trials, particularly those involving anti-amyloid agents. In this regard, safety 

issues surrounding amyloid-related imaging abnormalities have been raised regarding the 

effect that amyloid-clearing therapies have on pre-existing CAA lesions and the subsequent 

risk of incident cerebrovascular hemorrhage [47]. A recent meta-analysis that pooled safety 

and efficacy data from several completed anti-amyloid clinical AD trials found no 

significant risk of cerebral microbleeds associated with treatment [48]. Despite this finding, 

it has been suggested that Aβ clearance via anti-amyloid therapies may lead to the 

development of new CAA lesions through the deposition of solubilized parenchymal Aβ on 

the walls of blood vessels while traversing the perivascular clearance pathway [49]. 

However, because Aβ is also cleared via microglial and transcytotic pathways mutli-drug 

therapeutic approaches have been proposed as a way to simultaneously target these amyloid 

clearance mechanisms [50]. By targeting these clearance pathways the deposition of 

solubilized Aβ upon the vasculature may be reduced, thereby minimizing the development 

of CAA lesions.

The impact of CAA on composite score change is most pronounced in subjects with high 

plaque pathology, suggesting that CAA and parenchymal plaque lesions act synergistically 

to affect cognitive decline. This relationship is supported by evidence from imaging studies 

[51–53] showing that both cognition and cortical network function are adversely affected by 

CAA. This finding suggests that individuals with imaging findings of amyloid positivity 

along with vascular abnormalities are likely to show the greatest decline on composite score 

outcomes and should be considered when designing and analyzing AD prevention trials. It is 

possible that measures from vascular-focused MRI sequences, such as fluid attenuation 

inversion recovery or gradient echo, could be used as covariates in efficacy analyses in order 

to account for their effect on cognitive outcomes. The effect, if any, this may have on 

statistical power and sample size estimates for AD prevention trials remains to be seen. 

Since amyloid-positivity is often used as part of inclusion criteria for AD prevention trials, 

the influence of parenchymal amyloid and CAA upon cognitive trajectories is an important 

factor to consider in the design and analysis of AD prevention trials.

A limitation of this study is its observational design and the ability to translate these findings 

to an interventional study. Although we designed the study and framed the results in the 

context of AD prevention trials, a direct inference from these results to those of intervention 

studies cannot be made. Another limitation of this study is the relatively small number of 

APOE ε4 carriers, particularly homozygous individuals, which may affect the associations 

reported here. Future studies with a greater balance of APOE ε4 carriers and non-carriers 

will extend these results. The subjects in this study were from a community-based group of 

highly educated retired clergy who had excellent health care and nutrition and were used in 

multiple clinical pathological [54, 55] and epidemiological investigations [26, 28, 29]. 

Individuals who volunteer may introduce bias by decreasing pathology but this is partially 

mitigated by high follow-up and autopsy rates of the RROS [32]. Strengths include uniform 

premortem clinical and postmortem pathological evaluation and that the final pathologic 
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classification was performed without knowledge of the clinical evaluation. Additional 

strengths are the use of MMRM models, which are similar to those used in efficacy analyses 

of AD clinical trials [56–62]. Furthermore, the cognitive composite score used in the present 

investigation is similar to composites currently being used in ongoing AD prevention trials 

[42–44], which adds to the generalizability of our findings.

In summary, the present findings provide evidence of an interaction between CAA and 

neuritic plaque load, but not tangle pathology, on a cognitive outcome in preclinical AD. 

Since amyloid imaging is often used as an inclusion criterion for participation in AD 

prevention trials, understanding the extent that parenchymal amyloid and CAA contribute to 

observed treatment effects is critical to our understanding the results of these trials.
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Fig. 1. 
Composite Score Change from Baseline Estimates for CAA Status. Change from baseline 

group difference: −0.87, 95% CI (−3.33, 1.58), p = 0.49. Error bars represent the standard 

error.
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Fig. 2. 
A Composite Score Change from Baseline Estimates for CERAD Status without CAA. 

Change from baseline group difference: −1.61, 95% CI (−5.31, 2.09), p = 0.39. Error bars 

represent the standard error. B Composite Score Change from Baseline Estimates for 

CERAD Status with CAA. Change from baseline group difference: −3.92, 95% CI (−7.12, 

−0.71), p = 0.02. Error bars represent the standard error.
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Fig. 3. 
A Composite Score Change from Baseline Estimates for High CERAD by CAA Status. 

Change from baseline group difference: −1.13, 95% CI (−4.83, 2.57), p = 0.55. Error bars 

represent the standard error. B Composite Score Change from Baseline Estimates for Low 

CERAD by CAA Status. Change from baseline group difference: −3.19, 95% CI (−6.95, 

0.57), p = 0.10. Error bars represent the standard error.
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