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survival by race and ethnicity in the National Alzheimer’s
Coordinating Center

Andrea M. Kurasz, MA?, Liselotte De Wit, MS2, Glenn E. Smith, PhD#, Melissa J. Armstrong,
MD, MScP

aDepartment of Clinical and Health Psychology, University of Florida College of Public Health &
Health Professions, Gainesville, FL, 32611, USA

bDepartments of Neurology and Health Outcomes & Biomedical Informatics, University of Florida
College of Medicine, Gainesville, FL, 32611, USA

Abstract

BACKGROUND: Survival and associated clinical and pathological characteristics in Lewy body
disease (LBD)-related dementias are understudied. Available studies focus primarily on white
non-Hispanic samples.

OBJECTIVE: We investigated demographic, clinical, and pathological correlates of survival by
race and ethnicity in an autopsy-confirmed cohort of LBD cases.

METHODS: Using National Alzheimer’s Coordinating Center data, we selected participants
who self-identified as Black, Hispanic, or white who had neuropathological assessments
showing transitional or diffuse LBD pathology. We used Kruskal-Wallis and Pearson Xz
analyses to investigate group differences in demographic and presenting clinical and pathological
characteristics. We used linear regressions to identify predictors of survival with sex, age at
symptom onset, education, ethnoracial status, LBD pathology type, and Braak tangle stage
included in the model.

RESULTS: Data from 1441 white, 60 Black, and 54 Hispanic participants were available for
analysis. Hispanics were more likely to have transitional LBD pathology and had a longer survival
than white and Black participants. After controlling for demographic and pathological variables,
length of survival did not differ between Hispanics and Black or white participants. Additional
key findings demonstrated discrepancies between clinical diagnoses received at last visit and
pathological findings, particularly among Black participants.

CONCLUSION: LBD survival differences by race and ethnicity can be accounted for by LBD
pathology type and co-occurring Alzheimer’s disease pathology. The discrepancies between
clinical diagnoses and pathological findings raise concern that dementia with Lewy bodies is
underdiagnosed in NACC, especially for Black older adults.

Corresponding author: Melissa J. Armstrong, MD, MSc, Department of Neurology, University of Florida College of Medicine, P.O.
Box 100268, Gainesville, FL 32611, Tel 352-273-5550, Fax 352-273-5575, melissa.armstrong@neurology.ufl.edu.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kurasz et al.

Keywords

Page 2

Lewy body disease; cognitive dysfunction; dementia; racial groups; ethnicity; neuropathology

INTRODUCTION

Older adults from marginalized racial and ethnic backgrounds are disproportionately
affected by Alzheimer’s disease (AD) [1, 2]. Some studies suggest that older adults from
minoritized ethnic and racial backgrounds have longer disease duration than white adults,
though these data are inconclusive. One study using data from the National Alzheimer’s
Coordinating Center (NACC) found that African Americans and Latinos with possible/
probable AD had longer survival time than white participants despite controlling for age,
sex, educational attainment, marital status, living situation, and cognitive test score at first
evaluation [3]. A study with autopsy-confirmed AD cases from the Florida Autopsied
Multi-Ethnic cohort found that Hispanics had longer disease duration (12 years) than white
(9 years) and Black decendents (8 years) [4]. It is possible that survival differences across
studies vary as a function of study design, selection bias, timing of diagnosis, comorbidity
differences, or underlying sociocultural factors (e.g. lower rate of nursing home placement
in minoritized communities). While the exact mechanism of these differences are unknown,
racial health inequities are generally driven by intersecting environmental (e.g. access and
quality of healthcare, socioeconomic status) and sociocultural factors (e.g., institutional
racism, stress) accumulated across the life course that contribute to health conditions
associated with increased AD and dementia risk (e.g., cardiovascular disease, diabetes)

[1, 5]. Notably, understanding expected disease trajectory and duration has important
implications for healthcare providers, patients and their families, and end of life planning.

Unfortunately, factors influencing disease trajectory and duration in non-AD dementias,
such as Lewy body disease (LBD)-related dementia, are understudied and available studies
focus primarily on white non-Hispanic samples. LBD is associated with aggregations of

the alpha-synuclein protein [6] and is the second most common cause of neurodegenerative
dementia after Alzheimer’s disease (AD) [7, 8]. Clinical presentations of LBD include
dementia with Lewy bodies and Parkinson disease with and without dementia. Compared

to dementia due to AD, individuals with a clinical diagnosis of dementia with Lewy

bodies have shorter survival (4.11 years vs. 5.66 years) [9]. Neuropathological factors
associated with shorter disease duration include diffuse LBD pathology (compared to limbic
“transitional” LBD), the presence of lacunar stroke, and AD co-pathology (amyloid plaques
and tau neurofibrillary tangles) [10, 11]. In addition to shorter survival, co-existing AD and
LBD pathology at autopsy is associated with earlier dementia onset [11]. Half of individuals
with probable dementia with Lewy bodies and LBD pathology have AD co-pathology at
autopsy and up to 60% of individuals with dementia with Lewy bodies have elevated Ap on
amyloid PET scans [12]. Up to 60% of individuals diagnosed with AD demonstrate LBD
pathology concomitantly [11, 13]. According to some estimates, Black decedents with AD
dementia may be more likely to present with mixed pathology (AD + LBD) than white
decedents [14]. Although focused on AD and vascular dementia, a recent systematic review
on neuropathology studies in non-Hispanic whites highlights that neuropathology studies
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are limited and results are mixed, reflecting small sample sizes, heterogeneity within and
across ethnic and racial groups, recruitment strategies, cohort inclusion/exclusion criteria,
and center biases [15]. Despite the increasing attention to LBD risk factors and predictors of
progression [16], as well as AD neuropathology research with U.S. minoritized ethnic and
racial groups [15], critical gaps remain in understanding health disparities in LBD disease
duration and clinicopathological correlates.

The purpose of the current study was to investigate survival length among Black/African
American (B/AA), Hispanic/Latino (H/L), and white participants with autopsy-confirmed
LBD within NACC. We also investigated demographic, clinical and pathological (i.e.,
diffuse vs. transitional LBD, AD co-pathology) correlates of survival, considering that
whether the disease trajectory varies between ethnically and racially diverse individuals with
LBD is unknown.

METHODS

Data source

Participants

Data were obtained from the NACC Neuropathology Data Set and Uniform Data Set for
visits conducted from September 2005 to the December 2020 data freeze [17, 18]. NACC
is composed of longitudinal data that comprised of over 40,000 participants at the time we
received our file [17]. NACC recruitment and data collection has been described previously
[17, 19-21]. Study approval was obtained from the Institutional Review Board (IRB) for
each participating NACC site. According to the University of Washington Human Subjects
Division, the NACC database is exempt from IRB review/approval because it does not
meet criteria for human subjects research. The University of Florida IRB confirmed that the
current analysis met exempt criteria (IRB202200252).

Participants were included in the current study if they 1) self-identified as Black/African
American non-Hispanic (hereafter referred to as B/AA), white non-Hispanic (hereafter
referred to as white), or H/L ethnicity and 2) had neuropathological assessments showing
transitional or diffuse LBD pathology. Participants with amygdala-predominant or nigral-
predominant LBD pathology were excluded from this study.

Clinical Assessment

Self/informant-reported demographic variables included age at initial and last visit,
educational attainment, sex, primary reason for ADRC initial visit, and first-degree family
member with cognitive impairment. Comorbidities included self/informant-report of recent
or remote history of diabetes, stroke, hypertension, and hypercholesterolemia. NACC
clinician-assessed variables included age at death and age when cognitive decline began,
time from last visit to death, apolipoprotein E e4 (APOE- e4) status along with presence of
visual hallucinations, cognitive fluctuations, and REM Sleep Disorder (RBD) at last study
visit. Survival from cognitive onset was calculated using age of symptom onset subtracted
from the age of death.
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Cognitive functioning at last study visit was evaluated using the CDR® Dementia Staging
Instrument [22] Sum of Boxes score (0-18). Cognitive status (normal, impaired-not-Mild
Cognitive Impairment [MCI], MCI, and dementia) at the last visit before death was extracted
from the NACC UDS clinician diagnosis form. NACC describes individuals without
dementia who are cognitively impaired but do not meet criteria for MCI as “impaired-not-
MCI.” For each participant we noted the NACC primary and contributing diagnoses of AD,
LBD, and Parkinson’s disease (a subset of LBD).

Post-mortem Pathological Evaluation

We used the fourth Dementia with Lewy Bodies Consortium consensus report to assess the
effects of co-existing LBD-AD pathology [23, 24]. This approach uses Braak neurofibrillary
tangles (NFT) degeneration stages [25] in conjunction with LBD pathology (i.e. diffuse

or transitional) to estimate the likelihood that the pathological findings were associated

with a typical dementia with Lewy bodies syndrome during life. A typical dementia with
Lewy bodies syndrome is characterized by progressive cognitive dysfunction interfering
with daily activities (i.e., attention, executive function, and visual processing deficits relative
to memory and naming) and core clinical features (e.g., fluctuations, visual hallucinations,
parkinsonism, REM sleep behavior disorder) with or without accompanying indicative
biomarkers [23]. In line with these criteria [23], low-likelihood of dementia with Lewy
bodies was categorized by the presence of transitional Lewy pathology and Braak NFT
stage V-VI. Intermediate likelihood of dementia with Lewy bodies was categorized by 1)
transitional Lewy pathology and Braak NFT stage I1I-1V, or 2) diffuse Lewy pathology

and Braak NFT stage V-VI. Diffuse or transitional LBD pathology in combination with
Braak NFT stage 0-11 was characterized as high-likelihood of dementia with Lewy bodies.
Vascular co-pathology was extracted using NACC derived variables for the presence of one
or more vascular pathology present, as well as presence for hemorrhages/microbleeds and
infarcts/lacunes.

Statistical analyses

We summarized continuous and categorical variables with medians (with full ranges)

and proportions, respectively. For between-group comparison of demographic and clinical
variables, we used Kruskal-Wallis analyses and Pearson 2 analyses. Significant main
effects were adjusted for multiple comparisons using Bonferroni correction.

We used hierarchical linear regressions to investigate group differences in survival (i.e., time
from symptom onset to death). Survival was adjusted for sex (reference group: male), age at
symptom onset, education (continuous), and ethnoracial status (reference group: H/L). LBD
pathology type (reference group: transitional) and Braak NFT stage (reference group: low)
were added as predictors in a second model. Normality in survival was achieved after the
removal of 12 outliers (values 3 standard deviations from the mean; 1 B/AA, 3 H/L; 8 white
participants) and a Blom transformation [26]. Multicollinearity was checked for all study
variables by using correlations, tolerances, and variance inflation factors (VIF). Correlations
were sufficiently low, tolerance scores were greater than 0.1, and VIF scores were below 2.
All statistical analyses were performed using R. Alpha was set at p < 0.05.
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RESULTS

Sample characteristics

Data from 1441 white, 60 B/AA, and 54 H/L participants from 36 Alzheimer’s Disease
Research Centers (ADRC) were available for analysis. Demographic characteristics for the
entire sample and each ethnoracial cohort are listed in Table 1. B/AA participants were more
likely to be female than white participants. White participants had more years of education
relative to B/AA and H/L participants. Approximately 81% of B/AA participants reported
history of hypertension compared to 51% of white and 57% of H/L participants. Diabetes
was more common among H/L participants relative to white participants (26.2% vs. 9.7%).
B/AA participants were more likely to present with an APOE- e4 allele (74.5%) compared
to H/L (45.5%) and white (55.9%) participants. Group differences in median age at onset
were not statistically significant (p=0.06).

Clinical findings
Most participants were considered to have dementia at their last study visit (Table 2).
Cogpnitive severity staging was highest for H/L compared to white participants. After
excluding participants with normal cognition at their last study visit (i.e., focusing on
individuals diagnosed with cognitive impairment), most participants received an AD
clinician-diagnosis. AD was more commonly the primary cause of cognitive impairment
for H/L and B/AA participants compared to white participants. B/AA participants were less
likely to have a clinical diagnosis of LBD as the primary cause of cognitive impairment,
particularly when compared to white participants. The frequency of visual hallucinations (XZ
(2) = 2.849, p = .241), delusions (Xz (2) = 3.375, p = .185), and REM sleep disorder (XZ
(2) =5.406, p = .067) at last visit was not significantly different between groups. Median
survival for the full cohort was 9 years (full range 0-31). Despite similar median ages at
initial visit, onset of symptoms, and death, H/L participants had significantly longer survival
(median 14 years, full range 3-28 years) compared to white (median 9 years, full range 0-31
years) and B/AA (9 years, full range 2—25 years) participants.

Pathology Findings

Diffuse LBD pathology was more common among B/AA than white and H/L participants
(Table 3). In contrast, H/L participants were more likely to have transitional LBD pathology
compared to white and B/AA participants. Overall, few participants had low Braak NFT
staging, especially B/AA participants (0%) compared to white participants (13.2%). High
Braak NFT staging was common (66.2%). Roughly a quarter of the total sample had a

high likelihood of a typical dementia with Lewy bodies syndrome (Table 3). A greater
proportion of H/L participants had a low likelihood for meeting criteria for a typical
dementia with Lewy bodies syndrome compared to white and B/AA participants. Frequency
of intermediate likelihood of a dementia with Lewy bodies syndrome was similar among
B/AA and white participants. While most participants demonstrated one or more type

of vascular co-pathology, specific patterns emerged among B/AA and H/L participants.
Hemorrhages/microbleeds were most commonly observed in H/L participants compared to
white participants, while infarcts/lacunes were most common among B/AA participants.
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Variables Associated with Survival

Regression model results are summarized in Table 4. Model 1 accounted for roughly 10%
of the variance in survival. Younger age of onset and female sex were associated with
longer survival. H/L participants had significantly longer survival than white and B/AA
participants, respectively. In Model 2, LBD pathology and Braak staging were added as
predictors of survival. Results of Model 2 showed that age at onset and sex remained
statistically significant. Adding LBD pathology and Braak staging increased the amount of
variance explained by the model by 4%. After adjusting for Braak staging and demographic
variables, diffuse pathology was associated with a significantly shorter survival. Compared
to those with low Braak NFT staging, survival was significantly longer for those with high
Braak NFT staging. After controlling for demographic and pathological variables, H/L no
longer had significantly longer survival than B/AA or white participants.

DISCUSSION
Summary of Key Findings

In the present study, we used NACC data to investigate demographic, clinical, and
neuropathological characteristics in H/L, B/AA, and white participants with autopsy-
confirmed LBD. Approximately 94% of the sample had a dementia diagnosis at last
follow-up. Whereas only 28.6% of the sample had a primary or contributing clinical LBD
diagnosis at their last visit, 61% had pathological post-mortem findings that suggested an
intermediate- to high-likelihood of a typical dementia with Lewy bodies presentation during
life. H/L participants had the highest frequency of transitional LBD pathology. Only 15% of
B/AA participants received a clinical diagnosis of LBD as a primary or contributing cause
of their dementia syndrome (versus 30.4% white). Yet 70% of B/AA had an intermediate

to high likelihood of a typical dementia with Lewy bodies presentation per pathological
findings (versus 40.8% H/L). The discrepancies between clinical diagnoses and pathological
findings raise the possibility that dementia with Lewy bodies was underdiagnosed across

all groups, but especially for B/AA older adults. In a model accounting for approximately
10% of survival variance, younger age of onset and female sex were associated with longer
survival and H/L participants had longer survival versus white and B/AA populations. After
controlling for demographic and neuropathological variables, survival did not differ between
racial-ethnic groups.

Survival in Individuals with LBD from Diverse Backgrounds

H/L participants had a longer unadjusted survival from symptom onset to death than

white and B/AA participants and had significantly worse cognitive severity staging at their
last visit compared to white participants. Survival remained significantly longer for H/L
compared to white and B/AA participants after accounting for sex, age at cognitive symptom
onset, and educational attainment. Prior research using NACC identified that in individuals
with dementia due to LBD, H/L ethnicity was associated with longer survival. That study
used a clinical cohort, however, without pathologic confirmation or variables [27]. Several
other studies consistently show that individuals identifying as H/L have longer survival than
individuals identifying as B/AA or white in the context of dementia generally [28, 29] or AD
[4]. Similar findings are described in Parkinson disease, where individuals who were women
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and identified as Hispanic or Asian had longer survival than white men [30]. In our analysis,
however, the longer survival of individuals identifying as H/L became non-significant once
adjusting for LBD and AD pathology. Given that H/L had a higher frequency of transitional
LBD pathology compared to white and B/AA participants, it is not surprising survival was
longer among H/L since diffuse LBD pathology is associated with shorter survival time
compared to transitional LBD pathology [10]. Why H/L participants in the current cohort
had different pathology, though, remains uncertain. It is possible recruitment biases relating
to the focus of ADRC sites recruiting H/L populations accounts for some portion of the
finding, but differences in the progression of underlying neuropathological disease process
cannot be excluded. Our findings highlight the importance of including pathological data to
explain group differences that might otherwise go unexplained, particularly when cohorts
are derived from a clinical diagnosis. Findings also underscore the importance of additional
research to investigate differences in Lewy body dementia pathology between racial-ethnic
groups.

Other predictors of longer survival in the current study are consistent with prior findings,
including younger age at cognitive symptom onset and female sex [10, 31]. The finding

of longer survival with high AD pathology (i.e., Braak NFT stage) is somewhat surprising
and may reflect cohort selection and the complex interaction of clinical and pathological
considerations in LBD and AD. Prior studies have found that individuals with probable
dementia with Lewy bodies and AD pathology have a higher mortality risk than individuals
with probable dementia with Lewy bodies without positive AD biomarkers [32]. However,
a study published in 2016 using NACC and a pathologically-defined LBD cohort did not
find an association between survival and Braak staging after adjusting for age at onset,

sex, and APOE-e4 [10]. Differences between the 2016 study and the present study include
a much larger sample size (1525 vs. 807) and a larger percentage of individuals with
transitional LBD (51.8% vs. 42.6%) in the present study. Whether these differences account
for contrasting results is unknown. It is possible that some of the included cases in the
current study reflected a more AD-like picture with comorbid LBD rather than a Lewy
body dementia picture with comorbid AD. In this circumstance, the finding that more AD
pathology was associated with longer survival may reflect the fact that individuals with AD
have a decreased risk of mortality and longer survival when compared to individuals with
pathologically-defined Lewy body dementia [33].

Demographic and Health Differences between Cohorts

Our results are consistent with prior studies demonstrating health disparities in ethnically
and racially minoritized communities, including lower educational attainment and more
cardiovascular disease risk factors in B/AA and H/L than white older adults [34-36].
Regarding vascular co-pathology, consistent with our results, prior studies show that
microbleeds and lacunar infarctions are more common among B/AA and H/L than white
individuals [37-39], with hypertension being one of the most frequent risk factors [39].

We also found that B/AA participants were more likely to present with an APOE-¢4

allele compared to H/L and white participants, which is consistent with prior studies [34].
Although results are inconclusive, some data suggest that APOE-e4 is a stronger risk factor
for AD in white compared to B/AA samples [40, 41]. More work is needed to recruit larger,
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more diverse cohorts to analyze how co-pathology, as well as cardiovascular disease and
genetic risk factors interact with LBD pathology across different race-ethnic groups.

Sex differences dramatically varied by ethnoracial background, with females representing
approximately 57% of the B/AA cohort relative to 37% of H/L and 38% of the white
cohort. We previously found that B/AA and H/L were more likely to be female compared
to white participants using NACC data from a clinician-diagnosed LBD sample [42]. Our
findings contrast from clinical and pathological LBD cohorts with predominantly white
populations that describe LBD as more common in males than females [7, 43]. Given

the high proportion of AD co-pathology in our sample, it is possible that our findings

are influenced by the inclusion of all cases with neuropathological assessments showing
transitional or diffuse LBD pathology, irrespective of co-pathology (i.e. AD pathology).
Additionally, higher prevalence of females among the B/AA cohort may reflect the
commonly encountered sampling bias in AD/ADRD research where males from minoritized
communities are underrepresented. While several factors may be influencing observed sex
differences in the NACC, identifying contributors is limited by the underrepresentation of
racially/ethnically minoritized communities in dementia research in general, particularly
among non-AD subtypes, such as LBD.

Clinical-Pathological Differences Between Cohorts

Limitations

We found significant diagnostic evaluation differences, particularly among B/AA
participants. B/AA participants were less likely to receive a clinical diagnosis of LBD at
their last visit (versus white participants). Yet B/AA were more likely to present with diffuse
LBD pathology (than both cohorts) and with a neuropathological profile consistent with an
intermediate-high likelihood of a typical dementia with Lewy bodies syndrome (versus H/L
participants). Together, these results reflect the discrepancy between pathological findings
and clinical diagnosis was largest among B/AA participants. Our results are consistent

with a similar NACC analysis by Wei and colleagues (published as a pre-print) that found
that non-white participants (B/AA and “other race/ethnicity”) were less likely to receive a
clinical diagnosis concordant with their post-mortem neuropathology findings (AD, LBD,
or AD+LBD) [44]. While our analysis did not specifically investigate diagnostic accuracy
by sex due to small sample size, it is possible our B/AA cohort had the largest diagnosis
discrepancy based on the over-representation of females. Recent studies suggest that men
present earlier with core Lewy body dementia features, such as RBD, [45, 46] and that
women are more likely to be under or misdiagnosed [44, 47]. However, the frequency of
core Lewy body dementia symptoms did not significantly differ between our study cohorts
(Table 2). Our findings highlight possible disparities in clinical diagnostic practices in
minoritized communities that warrant attention. Future efforts with larger samples should
examine whether LBD presents similiarly across racial and ethnic groups in conjuction with
sex differences.

Limitations in this study include small sample sizes for the B/AA and H/L cohorts.
Available biomarker data are limited, particularly among minoritized ethnic and racial
groups in ADRD research [15]. The lack of participants from diverse racial and ethnic
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backgrounds in contrast to the number of white non-Hispanic participants in NACC is

stark, undermining the ability to truly understand LBD across different groups. Additionally,
NACC may not accurately represent the general U.S. population, particularly racially and
ethnically minoritized communities [48], and results are influenced by location site, ADRC
specialization, and additional recruitment factors across sites. Many ADRC sites focus on
AD so there are relatively fewer participants with LBD and other neurodegenerative diseases
in NACC. Comparing groups based on self-reported race and ethnicity does not capture
more meaningful social factors connected to ADRD health disparities, such as quality of
education, neighborhood and built environment, public health and health care, and other
markers of disadvantage [49, 50]. Given low autopsy rate in minoritized communities, it

is possible that the B/AA and H/L decedents in our analysis reflect a highly select and
motivated group of people agreeing to autopsy. We also did not measure other pathologies
and had limited data on core and supporting LBD features (e.g., neuropsychiatric features,
RBD), restricting our ability to detect subtle differences in clinical presentation. Given the
limited sample size, we were unable to explore potentially important interactions (i.e., age
by sex by ethnoracial group interactions in survival) that should be investigated in future
studies. Finally, clinical data were collected largely through self or informant report, which
is subjective. For instance, how participants responded to age of cognitive decline, or how
NACC clinicians judged this age, may be variable. Despite limitations, this study also had
strengths. Use of pathologically-confirmed cases of LBD rather than clinician diagnosis is

a study strength, given that LBD is a diagnosis that is often misdiagnosed [51]. NACC also
provides an opportunity for large sample sizes than are commonly unavailable through other
resources, particularly when using neuropathological results.

Conclusions

To our knowledge, this is the first study to compare survival, along with clinical and
pathological characteristics, of B/AA, H/L and white participants with autopsy-confirmed
LBD. This study demonstrated differences in the pathology composition in NACC’s

LBD autopsy-confirmed cases that varied by ethnicity and race. Results suggested that
survival length was similar across ethnoracial groups after controlling for LBD pathology
type and co-occurring AD pathology. Given these findings, it is important to consider
pathology when investigating survival and disease trajectory differences in LBD, along with
other ADRDs. Future research should investigate factors contributing to neuropathology
differences between ethnoracial groups, and how these neuropathological differences might
relate to differences in clinical symptoms and/or disease progression. Additionally, more
efforts are needed to engage and recruitment diverse populations to yield representative and
adequately powered sample sizes for analyses.

Our results also revealed discrepancies between clinical diagnoses and pathological findings,
raising concern that LBD-related dementias are underdiagnosed in NACC, especially among
B/AA older adults. If LBD is underdiagnosed among ethnically/racially minoritized older
adults, in NACC specifically or more broadly, caution is warranted when using a clinically-
derived sample to make ethnic and racial comparisons. Overall, more efforts are needed in
identifying, understanding, and addressing disparities in LBD research and clinical care.

J Alzheimers Dis. Author manuscript; available in PMC 2022 October 24.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kurasz et al. Page 10

Acknowledgements:

The NACC database is funded by NIA/NIH Grant U01 AG016976. NACC data are contributed by the NIA-funded
ADCs: P30 AG019610 (PI Eric Reiman, MD), P30 AG013846 (PI Neil Kowall, MD), P30 AG062428-01 (Pl James
Leverenz, MD) P50 AG008702 (Pl Scott Small, MD), P50 AG025688 (PI Allan Levey, MD, PhD), P50 AG047266
(P1 Todd Golde, MD, PhD), P30 AG010133 (Pl Andrew Saykin, PsyD), P50 AG005146 (Pl Marilyn Albert,

PhD), P30 AG062421-01 (Pl Bradley Hyman, MD, PhD), P30 AG062422-01 (Pl Ronald Petersen, MD, PhD), P50
AG005138 (Pl Mary Sano, PhD), P30 AG008051 (Pl Thomas Wisniewski, MD), P30 AG013854 (P Robert Vassar,
PhD), P30 AG008017 (PI Jeffrey Kaye, MD), P30 AG010161 (PI David Bennett, MD), P50 AG047366 (PI Victor
Henderson, MD, MS), P30 AG010129 (PI Charles DeCarli, MD), P50 AG016573 (Pl Frank LaFerla, PhD), P30
AG062429-01(PI James Brewer, MD, PhD), P50 AG023501 (PI Bruce Miller, MD), P30 AG035982 (PI Russell
Swerdlow, MD), P30 AG028383 (PI Linda Van Eldik, PhD), P30 AG053760 (Pl Henry Paulson, MD, PhD), P30
AG010124 (P1 John Trojanowski, MD, PhD), P50 AG005133 (P! Oscar Lopez, MD), P50 AG005142 (PI Helena
Chui, MD), P30 AG012300 (Pl Roger Rosenberg, MD), P30 AG049638 (Pl Suzanne Craft, PhD), P50 AG005136
(P1 Thomas Grabowski, MD), P30 AG062715-01 (Pl Sanjay Asthana, MD, FRCP), P50 AG005681 (PI John
Morris, MD), P50 AG047270 (PI Stephen Strittmatter, MD, PhD). Dr. Armstrong’s contribution to this analysis was
supported through R01AG068128 and P30AG066506 and Dr. Smith also receives support from P30AG066506.

Conflicts of Interest/Disclosure Statement:

A. M. Kurasz: A. M. Kurasz is supported by T32AG020499.
L. De Wit: No conflicts of interest.

G. E. Smith: Dr. Smith receives research support from the NIA (P30AG066506,R56 AG 069880, R43 AG 046944—
02, R44 AG 072957) and royalties from the book Mild Cognitive Impairment and Dementia; Definitions, Diagnosis
and Treatment. New York.

M.J. Armstrong: Dr. Armstrong receives research support from the NIA (R01AG068128, P30AG066506), the
Florida Department of Health (grant 20A08), and as the local Pl of a Lewy Body Dementia Association Research
Center of Excellence. She receives royalties from the publication of the book Parkinson’s Disease: Improving
Patient Care. She serves on the DSMBs for the Alzheimer’s Therapeutic Research Institute/Alzheimer’s Clinical
Trial Consortium and the Alzheimer’s Disease Cooperative Study.

References

[1]. (2020) 2020 Alzheimer’s disease facts and figures. Alzheimer’s Dement 16, 391-460.

[2]. Tsoy E, Kiekhofer RE, Guterman EL, Tee BL, Windon CC, Dorsman KA, Lanata SC, Rabinovici
GD, Miller BL, Kind AJH, Possin KL (2021) Assessment of Racial/Ethnic Disparities in
Timeliness and Comprehensiveness of Dementia Diagnosis in California. JAMA Neurol 78,
657—665. [PubMed: 33779684]

[3]- Mehta KM, Yaffe K, Pérez-Stable EJ, Stewart A, Barnes D, Kurland BF, Miller BL (2008) Race/
ethnic differences in AD survival in US Alzheimer’s Disease Centers. Neurology 70, 1163-1170.
[PubMed: 18003939]

[4]. Santos OA, Pedraza O, Lucas JA, Duara R, Greig-Custo MT, Hanna Al-Shaikh FS, Liesinger
AM, Bieniek KF, Hinkle KM, Lesser ER, Crook JE, Carrasquillo MM, Ross OA, Ertekin-Taner
N, Graff-Radford NR, Dickson DW, Murray ME (2019) Ethnoracial differences in Alzheimer’s
disease from the FLorida Autopsied Multi-Ethnic (FLAME) cohort. Alzheimer’s Dement 15,
635-643. [PubMed: 30792090]

[5]. Hill CV, Pérez-Stable EJ, Anderson NA, Bernard MA (2015) The National Institute on Aging
Health Disparities Research Framework. Ethn Dis 25, 245-254. [PubMed: 26675362]

[6]. Spillantini MG, Schmidt ML, Lee VM, Trojanowski JQ, Jakes R, Goedert M (1997) Alpha-
synuclein in Lewy bodies. Nature 388, 839-840. [PubMed: 9278044]

[7]. Barker WW, Luis CA, Kashuba A, Luis M, Harwood DG, Loewenstein D, Waters C, Jimison
P, Shepherd E, Sevush S, Graff-Radford N, Newland D, Todd M, Miller B, Gold M, Heilman
K, Doty L, Goodman I, Robinson B, Pearl G, Dickson D, Duara R (2002) Relative frequencies
of Alzheimer disease, Lewy body, vascular and frontotemporal dementia, and hippocampal
sclerosis in the State of Florida Brain Bank. Alzheimer Dis Assoc Disord 16, 203-212. [PubMed:
12468894]

J Alzheimers Dis. Author manuscript; available in PMC 2022 October 24.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kurasz et al.

Page 11

[8]. Goodman RA, Lochner KA, Thambisetty M, Wingo TS, Posner SF, Ling SM (2017) Prevalence

of dementia subtypes in United States Medicare fee-for-service beneficiaries, 2011-2013.
Alzheimer’s Dement 13, 28-37. [PubMed: 27172148]

[9]. Mueller C, Soysal P, Rongve A, Isik AT, Thompson T, Maggi S, Smith L, Basso C, Stewart R,

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

Ballard C, O’Brien JT, Aarsland D, Stubbs B, Veronese N (2019) Survival time and differences
between dementia with Lewy bodies and Alzheimer’s disease following diagnosis: A meta-
analysis of longitudinal studies. Ageing Res Rev 50, 72-80. [PubMed: 30625375]
Graff-Radford J, Aakre J, Savica R, Boeve B, Kremers WK, Ferman TJ, Jones DT, Kantarci K,
Knopman DS, Dickson DW, Kukull WA, Petersen RC (2017) Duration and Pathologic Correlates
of Lewy Body Disease. JAMA Neurol 74, 310-315. [PubMed: 28114455]

Irwin DJ, Grossman M, Weintraub D, Hurtig HI, Duda JE, Xie SX, Lee EB, Van Deerlin

VM, Lopez OL, Kofler JK, Nelson PT, Jicha GA, Woltjer R, Quinn JF, Kaye J, Leverenz

JB, Tsuang D, Longfellow K, Yearout D, Kukull W, Keene CD, Montine TJ, Zabetian CP,
Trojanowski JQ (2017) Neuropathological and genetic correlates of survival and dementia onset
in synucleinopathies: a retrospective analysis. Lancet Neurol 16, 55-65. [PubMed: 27979356]

Kantarci K, Lowe VJ, Chen Q, Przybelski SA, Lesnick TG, Schwarz CG, Senjem ML,

Gunter JL, Jack CR Jr, Graff-Radford J, Jones DT, Knopman DS, Graff-Radford N, Ferman

TJ, Parisi JE, Dickson DW, Petersen RC, Boeve BF, Murray ME (2020) B-Amyloid PET and
neuropathology in dementia with Lewy bodies. Neurology 94, e282-e291. [PubMed: 31862783]
Brenowitz WD, Keene CD, Hawes SE, Hubbard RA, Longstreth WT Jr, Woltjer RL, Crane PK,
Larson EB, Kukull WA (2017) Alzheimer’s disease neuropathologic change, Lewy body disease,
and vascular brain injury in clinic- and community-based samples. Neurobiol Aging 53, 83-92.
[PubMed: 28236716]

Barnes LL, Leurgans S, Aggarwal NT, Shah RC, Arvanitakis Z, James BD, Buchman AS,
Bennett DA, Schneider JA (2015) Mixed pathology is more likely in black than white decedents
with Alzheimer dementia. Neurology 85, 528-534. [PubMed: 26180136]

Nguyen ML, Huie EZ, Whitmer RA, George KM, Dugger BN (2022) Neuropathology studies

of dementia in US persons other than non-Hispanic whites. Free Neuropathol 3, 10.17879/
freeneuropathology-2022-3795.

Schneider J, Jeon S, Gladman JT, Corriveau RA (2019) ADRD Summit 2019 Report to the
National Advisory Neurological Disorders and Stroke Council. https://www.ninds.nih.gov/sites/
default/files/migrate-documents/2019_adrd_summit_recommendations_508c.pdf Last updated 16
September 2019. Accessed 1 July 2022.

esser L, Kukull W, Knopman DS, Chui H, Galasko D, Weintraub S, Jicha G, Carlsson C, Burns
J, Quinn J, Sweet RA, Rascovsky K, Teylan M, Beekly D, Thomas G, Bollenbeck M, Monsell S,
Mock C, Zhou XH, Thomas N, Robichaud E, Dean M, Hubbard J, Jacka M, Schwabe-Fry K, Wu
J, Phelps C, Morris JC; Neuropsychology Work Group, Directors, and Clinical Core leaders of
the National Institute on Aging-funded US Alzheimer’s Disease Centers (2018) Version 3 of the
National Alzheimer’s Coordinating Center’s Uniform Data Set. Alzheimer Dis Assoc Disord 32,
351-358. [PubMed: 30376508]

Besser LM, Kukull WA, Teylan MA, Bigio EH, Cairns NJ, Kofler JK, Montine TJ, Schneider
JA, Nelson PT (2018) The Revised National Alzheimer’s Coordinating Center’s Neuropathology
Form-Available Data and New Analyses. J Neuropathol Exp Neurol 77, 717-726. [PubMed:
29945202]

Beekly DL, Ramos EM, Lee WW, Deitrich WD, Jacka ME, Wu J, Hubbard JL, Koepsell TD,
Morris JC, Kukull WA, NIA Alzheimer’s Disease Centers (2007) The National Alzheimer’s
Coordinating Center (NACC) database: the Uniform Data Set. Alzheimer Dis Assoc Disord 21,
249-258. [PubMed: 17804958]

Morris JC, Weintraub S, Chui HC, Cummings J, Decarli C, Ferris S, Foster NL, Galasko D,
Graff-Radford N, Peskind ER, Beekly D, Ramos EM, Kukull WA (2006) The Uniform Data Set
(UDS): clinical and cognitive variables and descriptive data from Alzheimer Disease Centers.
Alzheimer Dis Assoc Disord 20, 210-216. [PubMed: 17132964]

Beekly DL, Ramos EM, van Belle G, Deitrich W, Clark AD, Jacka ME, Kukull WA, NIA-
Alzheimer’s Disease Centers (2004) The National Alzheimer’s Coordinating Center (NACC)

J Alzheimers Dis. Author manuscript; available in PMC 2022 October 24.


https://www.ninds.nih.gov/sites/default/files/migrate-documents/2019_adrd_summit_recommendations_508c.pdf
https://www.ninds.nih.gov/sites/default/files/migrate-documents/2019_adrd_summit_recommendations_508c.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kurasz et al.

Page 12

Database: an Alzheimer disease database. Alzheimer Dis Assoc Disord 18, 270-277. [PubMed:
15592144]

[22]. Morris JC (1993) The Clinical Dementia Rating (CDR): current version and scoring rules.

Neurology 43, 2412-2414.

[23]. McKeith IG, Boeve BF, Dickson DW, Halliday G, Taylor JP, Weintraub D, Aarsland D, Galvin

J, Attems J, Ballard CG, Bayston A, Beach TG, Blanc F, Bohnen N, Bonanni L, Bras J, Brundin
P, Burn D, Chen-Plotkin A, Duda JE, El-Agnaf O, Feldman H, Ferman TJ, Ffytche D, Fujishiro
H, Galasko D, Goldman JG, Gomperts SN, Graff-Radford NR, Honig LS, Iranzo A, Kantarci
K, Kaufer D, Kukull W, Lee VMY, Leverenz JB, Lewis S, Lippa C, Lunde A, Masellis M,
Masliah E, McLean P, Mollenhauer B, Montine TJ, Moreno E, Mori E, Murray M, O’Brien JT,
Orimo S, Postuma RB, Ramaswamy S, Ross OA, Salmon DP, Singleton A, Taylor A, Thomas
A, Tiraboschi P, Toledo JB, Trojanowski JQ, Tsuang D, Walker Z, Yamada M, Kosaka K (2017)
Diagnosis and management of dementia with Lewy bodies: Fourth consensus report of the DLB
Consortium. Neurology 89, 88-100. [PubMed: 28592453]

[24]. McKeith IG, Dickson DW, Lowe J, Emre M, O’Brien JT, Feldman H, Cummings J, Duda JE,

Lippa C, Perry EK, Aarsland D, Arai H, Ballard CG, Boeve B, Burn DJ, Costa D, Del Ser T,
Dubois B, Galasko D, Gauthier S, Goetz CG, Gomez-Tortosa E, Halliday G, Hansen LA, Hardy
J, lwatsubo T, Kalaria RN, Kaufer D, Kenny RA, Korczyn A, Kosaka K, Lee VM, Lees A, Litvan
I, Londos E, Lopez OL, Minoshima S, Mizuno Y, Molina JA, Mukaetova-Ladinska EB, Pasquier
F, Perry RH, Schulz JB, Trojanowski JQ, Yamada M; Consortium on DLB (2005) Diagnosis and
management of dementia with Lewy bodies: third report of the DLB Consortium. Neurology 65,
1863-1872. [PubMed: 16237129]

[25]. Braak H, Braak E (1991) Neuropathological stageing of Alzheimer-related changes. Acta

Neuropathol 82, 239-259. [PubMed: 1759558]

[26]. Blom G (1954) Transformations of the binomial, negative binomial, Poisson and - 2

distributions. Biometrika 41, 302-316.

[27]. Armstrong MJ, Song S, Kurasz AM, Li Z (2022) Predictors of Mortality in Individuals with

Dementia in the National Alzheimer’s Coordinating Center. J Alzheimers Dis 86, 1935-1946.
[PubMed: 35253760]

[28]. Mayeda ER, Glymour MM, Quesenberry CP, Johnson JK, Pérez-Stable EJ, Whitmer RA (2017)

Survival after dementia diagnosis in five racial/ethnic groups. Alzheimers Dement 13, 761-769.
[PubMed: 28174069]

[29]. Garcia MA, Downer B, Chiu CT, Saenz JL, Rote S, Wong R (2019) Racial/Ethnic and Nativity

Differences in Cognitive Life Expectancies Among Older Adults in the United States. The
Gerontologist 59, 281-289. [PubMed: 28958071]

[30]. Willis AW, Schootman M, Kung N, Evanoff BA, Perlmutter JS, Racette BA (2012) Predictors of

Survival in Patients With Parkinson Disease. Arch Neurol 69, 601-607. [PubMed: 22213411]

[31]. Rong S, Xu G, Liu B, SunY, Snetselaar LG, Wallace RB, Li B, Liao J, Bao W (2021) Trends in

Mortality From Parkinson Disease in the United States, 1999-2019. Neurology 97, e1986-€1993.
[PubMed: 34706971]

[32]. Lemstra AW, de Beer MH, Teunissen CE, Schreuder C, Scheltens P, van der Flier WM, Sikkes

SA (2017) Concomitant AD pathology affects clinical manifestation and survival in dementia
with Lewy bodies. J Neurol Neurosurg Psychiatry 88, 113-118. [PubMed: 27794030]

[33]. Williams MM, Xiong C, Morris JC, Galvin JE (2006) Survival and mortality differences

between dementia with Lewy bodies vs Alzheimer disease. Neurology 67, 1935-1941. [PubMed:
17159097]

[34]. Graff-Radford NR, Besser LM, Crook JE, Kukull WA, Dickson DW (2016) Neuropathologic

differences by race from the National Alzheimer’s Coordinating Center. Alzheimers Dement 12,
669-677. [PubMed: 27094726]

[35]. Yaffe K, Falvey C, Harris TB, Newman A, Satterfield S, Koster A, Ayonayon H, Simonsick E

(2013) Effect of socioeconomic disparities on incidence of dementia among biracial older adults:
prospective study. BMJ 347, f7051.

[36]. Barnes DE, Yaffe K (2011) The projected effect of risk factor reduction on Alzheimer’s disease

prevalence. Lancet Neurol 10, 819-828. [PubMed: 21775213]

J Alzheimers Dis. Author manuscript; available in PMC 2022 October 24.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kurasz et al.

[37].

[38].

[39].

[40].

[41].

[42].

[43].

[44].

[45].

[46].

[47].

[48].

[49].

[50].

[51].

Page 13

Hughes TM, Schaich CL, Lockhart SN, Hiatt K, Whitlow CT, Jung Y, Bertoni A, Burke GL,
Solingapuram Sai KK, Heckbert S, (2021) Racial differences in dementia-related pathology
underlying cognitive decline: The Multi-Ethnic Study of Atherosclerosis (MESA). Alzheimers
Dement 17, e054482.

Koenig LN, McCue LM, Grant E, Massoumzadeh P, Roe CM, Xiong C, Moulder KL, Wang L,
Zazulia AR, Kelly P, Dincer A, Zaza A, Shimony JS, Benzinger TLS, Morris JC (2021) Lack of
association between acute stroke, post-stroke dementia, race, and B-amyloid status. Neurolmage
Clin 29, 102553.

Koch S, Gupta R, McClendon MS, Romano JG (2013) Racial-Ethnic Differences in Lacunar
Infarction in a Multiethnic Stroke Population. J Stroke Cerebrovasc Dis 22, 107-112. [PubMed:
21821432]

Evans DA, Bennett DA, Wilson RS, Bienias JL, Morris MC, Scherr PA, Hebert LE, Aggarwal
N, Beckett LA, Joglekar R, Berry-Kravis E, Schneider J (2003) Incidence of Alzheimer Disease
in a Biracial Urban Community: Relation to Apolipoprotein E Allele Status. Arch Neurol 60,
185-189. [PubMed: 12580702]

Maestre G, Ottman R, Stern Y, Gurland B, Chun M, Tang MX, Shelanski M, Tycko B, Mayeux
R (1995) Apolipoprotein E and Alzheimer’s disease: ethnic variation in genotypic risks. Ann
Neurol 37, 254-259. [PubMed: 7847867]

Kurasz AM, Smith GE, McFarland MG, Armstrong MJ (2020) Ethnoracial differences in Lewy
body diseases with cognitive impairment. J Alzheimers Dis 77, 165-174. [PubMed: 32804137]

Savica R, Grossardt BR, Bower JH, Boeve BF, Ahlskog JE, Rocca WA (2013) Incidence of
Dementia With Lewy Bodies and Parkinson Disease Dementia. JAMA Neurol 70, 1396-1402.
[PubMed: 24042491]

Wei H, Masurkar AV, Razavian N (2021) On Gaps of Clinical Diagnosis of Dementia

Subtypes: A Study of Alzheimer’s Disease and Lewy Body Disease. medRxiv, preprint. DOI:
10.1101/2021.05.05.21256720.

Choudhury P, Graff-Radford J, Aakre JA, Wurtz L, Knopman DS, Graff-Radford NR, Kantarci
K, Forsberg LK, Fields JA, Pedraza O, Chen Q, Miyagawa T, Day GS, Tipton P, Savica R, Botha
H, Lachner C, Dredla B, Reichard RR, Petersen RC, Dickson DW, Boeve BF, Ferman TJ (2022)
The temporal onset of the core features in dementia with Lewy bodies. Alzheimers Dement 18,
591-601. [PubMed: 34761850]

Utsumi K, Fukatsu R, Yamada R, Takamaru Y, Hara Y, Yasumura S (2020) Characteristics of
initial symptoms and symptoms at diagnosis in probable dementia with Lewy body disease:
incidence of symptoms and gender differences. Psychogeriatrics 20, 737-745. [PubMed:
32743894]

Bayram E, Coughlin DG, Banks SJ, Litvan | (2021) Sex differences for phenotype in
pathologically defined dementia with Lewy bodies. J Neurol Neurosurg Psychiatry 92, 745-750.
[PubMed: 33563809]

Gleason CE, Norton D, Zuelsdorff M, Benton SF, Wyman MF, Nystrom N, Lambrou N, Salazar
H, Koscik RL, Jonaitis E, Carter F, Harris B, Gee A, Chin N, Ketchum F, Johnson SC, Edwards
DF, Carlsson CM, Kukull W, Asthana S (2019) Association between enrollment factors and
incident cognitive impairment in Blacks and Whites: Data from the Alzheimer’s Disease Center.
Alzheimers Dement 15, 1533-1545. [PubMed: 31601516]

Powell WR, Buckingham WR, Larson JL, Vilen L, Yu M, Salamat MS, Bendlin BB, Rissman
RA, Kind AJH (2020) Association of Neighborhood-Level Disadvantage With Alzheimer
Disease Neuropathology. JAMA Netw Open 3, e2075509.

Gleason CE, Zuelsdorff M, Gooding DC, Kind AJH, Johnson AL, James TT, Lambrou NH,
Wyman MF, Ketchum FB, Gee A, Johnson SC, Bendlin BB, Zetterberg H (2021) Alzheimer’s
disease biomarkers in Black and non-Hispanic White cohorts: A contextualized review of the
evidence. Alzheimers Dement, Online ahead of print. DOI: 10.1002/alz.12511.

Galvin JE, Duda JE, Kaufer DI, Lippa CF, Taylor A, Zarit SH (2010) Lewy body dementia:

The caregiver experience of clinical care. Parkinsonism Relat Disord 16, 388—-392. [PubMed:
20434939]

J Alzheimers Dis. Author manuscript; available in PMC 2022 October 24.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Kurasz et al.

Table 1.
Demographic information by ethnoracial group
W (N=1441) B/AA (N=60) H/L (N=54) Total sample (N=1555)

Female, n (%) 553 (38.4%)% 34 (56.7%)° 20 (37%)® 607 (39%)
Education, years [range] 16 [2, 26]2 14 [4, 20]P 12 [3, 271° 16 [2, 27]
Age, years [range]

Onset of symptoms 70[34,102] 70.5[48,96] 66[36,87]  70[34,102]

Initial visit 75[35,102]  76[52,101]  75[40,93] 7535, 102]

Last visit 78[39,108]  80.5[52,102] 78[42,93]  78[39, 108]

Death 80[39,109]  82[52, 103] 79 [44,95] 8039, 109]
Time from last visit to death, months [range] 12 [0, 161] 12 [0, 114] 125[1,97] 12.0]0, 161]
Hypertension 541 (51%)?2 39 (81.3%)° 24 (57.1%)2 604 (52.5%)
Diabetes 103 (9.7%)% 8 (16.7%)®  11(26.2%)° 122 (10.6%)
Stroke 68 (6.4%) 5 (10.4%) 4 (9.5%) 77 (6.7 %)
Hypercholesterolemia 586 (55.8%) 27 (57.4%) 17 (40.5%) 630 (55.3%)
APOE-¢4 allele present 713 (55.9%)% 35 (74.5%)° 20 (45.5%)* 768 (56.2%)

Primary reason for initial visit

Research 959 (66.6%) 41 (68.3%) 37 (68.5%) 1037 (66.7%)

Clinical 454 (31.5%) 17 (28.3%) 16 (29.6%) 487 (31.3%)

Both 28 (1.9%) 2 (3.3%) 1 (1.9%) 31 (2.0%)
Relative with cognitive impairment 828 (63.3%) 31 (60.8%) 31(72.1%) 890 (63.4%)

W: White non-Hispanic, B/AA: Black/African American non-Hispanic, H/L: Hispanic/Latino

Page 14

Missing data (White; Black/African American; Hispanic/Latino): education (n=13; n=0; n=0), hypertension (n=381; n=12; n=12); diabetes (n=379,
n=12, n=12), stroke (=381, n= 12, n=12), hypercholesterolemia (n=390, n=13, n=12), APOE-e4 (n=166, n=13, n=10), relative with cognitive

impairment (n=132, n =9, n=11)

Note: Proportions with different alphabetic superscript are statistically significant using post hoc Bonferroni-correction. Identical alphabetic

superscript means no significant difference between groups.
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Clinical characteristics at last study visit, by ethnoracial group

Table 2.

W (N=1441) BJ/AA (N=60) H/L (N=54) Total sample (N=1555)

CDR Sum at last visit [range] 12 [0,18]2 145[318]  18[2,18]°  12[0,18]
Cognitive status, %

Normal 5 (0.3%) 0 (0%) 0 (0%) 5 (0.3%)

Impaired-not MCI 9 (0.6%) 0 (0%) 0 (0 %) 9 (0.6%)

MCI 72 (5%) 0 (0%) 1(1.9%) 73 (4.7%)

Dementia 1355 (94%) 60 (100%) 53(98.1%) 1468 (94.4%)
Primary cause

AD 947 (65.7%)? 53 (88.3%)° 46 (85.2%)P 1046 (67.3%)

LBD 330 (22.9%)* 5 (8.3%)° 7 (13%) 342 (22%)
Contributing cause

AD 85 (5.9%) 2 (3.3%) 0 (0%) 87 (5.6%)

LBD 94 (6.5%) 3 (5%) 6 (11.1%) 103 (6.6%)
Parkinson’s disease 122 (11.7%) 3 (6.52%) 3 (7.14%) 128 (11.3%)
Visual hallucinations 368 (26.3%) 17 (29.3%) 19 (36.5%) 404 (26.8%)
Delusions 301 (21.8%) 17 (29.8%) 15 (28.8%) 333 (22.3%)
REM sleep disorder 217 (18.3%) 3 (6.3%) 6(12.8%) 226 (17.6%)
Survival, years [range] 9 [0, 312 9[2, 257 14 [3, 28]° 91[0,31]

W: White non-Hispanic, B/AA: Black/African American non-Hispanic, H/L: Hispanic/Latino

Page 15

Missing data (White; Black/African American; Hispanic/Latino): Parkinson’s disease (n=399, n=14, n=12), Visual hallucinations (n=44, n=2, n=2),
Delusions (n=58, n=3, n=2), REM sleep disorder (n=255, n=12, n=7)

Note: Proportions with different alphabetic superscript are statistically significant using post hoc Bonferroni-correction. Identical alphabetic
superscript means no significant difference between groups.

*
Primary or contributing diagnosis
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Table 3.

Neuropathological comparison by ethnoracial group

W (N=1441)  B/AA (N=60) H/L (N=54) Total sample (N=1555)

LB pathology, %

Transitional 747 (51.8%)2  21(35%)° 37 (68.5%)° 805 (51.8%)

Diffuse 694 (48.2%)* 39 (65%)° 17 (31.5%)° 777 (48.2%)
Braak NFT stage, %

Low 190 (13.2%)2 0 (%)° 3 (5.6%) 193 (12.5%)

Intermediate 304 (21.2%) 16 (26.7%) 11 (20.4%) 331 (21.4%)

High 941 (65.6%) 44 (73.3%) 40 (74.1%) 1025 (66.2%)
Dementia due to LBD likelihood, %

Low 554 (38.6%)  18(30%)® 32 (59.3%)P 604 (39%)

Intermediate 492 (34.3%)® 29 (48.3%)° 13 (24.1%) 534 (34.5%)

High 380 (27.1%) 13 (21.7%) 9 (16.7%) 411 (26.5%)
Vascular pathology ™ 1408 (98.6%) 60 (100%) 53 (98.1%) 1521 (98.6%)
Hemorrhages/ Microbleeds 84 (5.98%)% 4 (6.78%)® 9 (17.0%)° 97 (6.39%)

Infarcts/lacunes 194 (13.6%)

23 (38.3%)P

8 (14.8%)?

225 (14.6%)

W: White non-Hispanic, B/AA: Black/African American non-Hispanic, H/L: Hispanic/Latino

Missing data (White; Black/African American; Hispanic/Latino): Braak NFT (n=6, n =0, n=0); Dementia due to LBD syndrome likelihood (n=6,
n=0,n =0), vascular pathology (n=13, n=0, n=0), hemorrhages/microbleeds (n= 36, n =1, n=1), infarcts/lacunes (n=12, n=0, n=0)

Note: Proportions with different alphabetic superscript are statistically significant using post hoc Bonferroni-correction. Identical alphabetic

superscript means no significant difference between groups.

*
at least one vascular pathology present
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Table 4.

Regression summary on Blom-transformed survival

Model 1 Model 2
Predictors std. B 95%Cl p std. B 95%CI p
(Intercept) 21 -0.05-0.48 <0.001 0.16 -0.13-0.45 <0.001
Female 0.23 0.13-0.33  <0.001 0.15 0.05-0.25 0.003
Age at onset -029 -0.34--0.25 <0.001 -0.26 -0.31--0.21 <0.001
Education -0.01 -0.06-0.04 0.632 -0.01 -0.06-0.04 0.635

Black/African American”® ~0.38 -0.74--0.02 0.037 -0.28 -0.64-0.07 0.112
White * -0.31 -058--0.04 0.025 -0.25 -052-0.01 0.059
Diffuse -0.29 -0.39--0.20 <0.001

Intermediate Braak ™™ -0.04 -021-013 0.652

High Braak ** 0.27 0.13-0.42 <0.001
Observations 1525 1525
R2/ R? adjusted 0.099/0.096 0.146 /0.141

*
Hispanic/Latino is reference group,

Ak
Low Braak stage is reference group

1duosnuey Joyiny 1duosnuen Joyiny

1duosnuen Joyiny

J Alzheimers Dis. Author manuscript; available in PMC 2022 October 24.



	Abstract
	INTRODUCTION
	METHODS
	Data source
	Participants
	Clinical Assessment
	Post-mortem Pathological Evaluation
	Statistical analyses

	RESULTS
	Sample characteristics
	Clinical findings
	Pathology Findings
	Variables Associated with Survival

	DISCUSSION
	Summary of Key Findings
	Survival in Individuals with LBD from Diverse Backgrounds
	Demographic and Health Differences between Cohorts
	Clinical-Pathological Differences Between Cohorts
	Limitations
	Conclusions

	References
	Table 1.
	Table 2.
	Table 3.
	Table 4.



