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Background: Western countries have provided reference values (RV) for
Alzheimer's disease (AD) plasma biomarkers, but there are not available in Sub-
Saharan African populations.

Objective: We provide preliminary RV for AD and other plasma biomarkers
including amyloid-g (Ap42/40), phosphorylated tau-181 and 217 (p-taul81,
p-tau2l7), neurofilament light (Nfl), glial fibrillary acidic protein (GFAP),
interleukin 1b and 10 (IL-1b and IL-10) and tumor necrosis factor a (TNFa) in
Congolese adults with and without dementia.

Methods: 85 adults (40 healthy and 45 dementia) over 50years old were
included. Blood samples were provided for plasma AD biomarkers Ap42/40
and p-taul8l, p-tau217; Nfl and GFAP; IL-1b and IL-10 and TNFa analyzed using
SIMOA. Linear and logistic regressions were conducted to evaluate differences
in biomarkers by age and gender and neurological status, and for the prediction
of dementia status by each individual biomarker. RV were those that optimized
sensitivity and specificity based on Youden's index.

Results: In this sample of 85 adults, 45 (53%) had dementia, 38 (45%) were
male, overall mean age was 73.2 (SD 7.6) years with 8.3 (5.4) years of education.
There were no significant differences in age, gender, and education based on
neurological status. Biomarker concentrations did not significantly differ by age
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except for p-taul81 and GFAP and did not differ by sex. Preliminary normal value
cutoffs of various plasma in pg./mL were 0.061 for AB42/40, 4.50 for p-tau 181,
0.008 for p-tau 217, 36.5 for Nfl, 176 for GFAP, 1.16 for TNFa, 0.011 for IL-1b, and
0.38 for IL-10. All AUCs ranged between 0.64-0.74. P-tau 217 [0.72 (95% ClI:
0.59, 0.84)] followed by GFAP [0.72 (95% CI: 0.61, 0.83)], and Nfl [0.73 (95% CI:
0.62, 0.84)] had the highest AUC compared to other plasma biomarkers.

Conclusion: This study provides RV which could be of preliminary utility to
facilitate the screening, clinical diagnostic adjudication, and classification, of
dementia in Congolese adults.

KEYWORDS

Alzheimer's disease, reference values, biomarkers, Congo, dementia

1 Introduction

Alzheimer’s disease (AD) is a progressive neurodegenerative
disorder (Dubois et al., 2021). Ongoing development in the research
of AD pathology has expanded the number of fluid (e.g., cerebral
spinal fluid [CSF], plasma) biomarkers recognized in the screening,
diagnosis, and monitoring of AD (Blennow and Zetterberg, 2018).
Current revised 2023 Alzheimer’s Association (AA) criteria
differentiates between two broad categories of AD fluid biomarkers
related to AD pathogenesis: (1) core AD fluid biomarkers (the CSF
ratio of amyloid-f [AB42/40], phosphorylated tau-181 and plasma 217
[p-taul81, p-tau217]) and (2) non-specific biomarkers involved in
other neurodegenerative disorders pathology, including neurofilament
light (Nfl) and glial fibrillary acidic protein (GFAP) (AAIC, 2024).
Although not included in the AA core-criteria of the final document,
neuroinflammatory/immune biomarkers, interleukin 1b and 10
(IL-1b and IL-10) and tumor necrosis factor @ (TNFa), play an
important role in other neurodegenerative (Blennow and Zetterberg,
2018; Lyra Silva et al., 2021; Kim et al., 2023; Gulisano et al., 2018;
Giacomucci et al., 2022; Babi¢ Leko et al., 2020).

Reference values (RV) of these plasma biomarkers within
non-White samples is not yet established, as most studies have been
primarily conducted using largely non-Hispanic White (NHW)
individuals (Gonzales et al., 2021). There appears to be some evidence
of ethnoracial differences in the levels of plasma AD biomarkers and
their diagnostic precision based on age and sex (Mohs et al., 2024;
Hajjar et al., 2022; Mielke et al., 2022; Hall et al., 2021), emphasizing
the need for further research examining these associations. Given the
intra- and inter-assay variability, as well as inconsistencies and
differences in methods, defining a set of universal cut-offs for plasma
AD biomarkers is challenging and may not be possible (Pais et al.,
2023). It has been recommended that studies define cut-offs in-house
to best represent specific populations, with the recognition that the
establishment of contemporary clinical cut-offs will need to be assay-
dependent (Pais et al., 2023). Alternatively, calibration equations could
be developed to harmonize biomarkers across assays and labs;
however, such activities require complicated sample exchanges which
can be challenging in cross-national research.

Some studies have established reference intervals, values, and
cutoffs based on demographic characteristics such as age and sex. In
a sample of healthy Chinese older adults, Chen et al. (2023) identified
reference intervals for specific age groups (i.e., 50-59, 60-69, 70-79,
80-89), as well as sex differences. Within their sample, there were no
differences between women and men in plasma Ap42, Ap40, or
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AP42/40 ratio; however, men had greater plasma p-taul81, p-taul81/
t-tau ratio, and p-taul81/Ap42 ratio than women (Chen et al., 2023).
In general, age and sex-specific cut-offs for plasma biomarker
diagnostic and prognostic use may be important, particularly given
the analytical variability and difference in plasma biomarkers’
concentrations across ethnoracial groups. Plasma biomarker cut-off
values can vary not only based on analytical variability or ethnoracial
variables, but by demographic factors such as age and sex. Thus, these
two factors should also be considered when stratifying plasma AD
cutoffs (Mielke et al., 2022; Cooper et al., 2023).

Characterizing plasma biomarkers and their diagnostic precision
within Sub-Saharan African (SSA) populations is important, as
plasma biomarkers are more cost-effective and easily accessible. Our
study aims to provide preliminary RV for plasma protein biomarkers
including AB42/40 ratio, p-taul81, p-tau217, Nfl, GFAP, IL-1B, IL-10,
and TNFa in a sample of adults in the Democratic Republic of Congo
with and without dementia to aid in screening, future diagnostic
utility, prognostication, and management of AD in the
DRC. We hypothesized that in this SSA sample of Congolese, core AD
plasma biomarkers concentrations will not be influenced by age or sex.
However, we hypothesized that non-specific AD biomarkers show a
significant difference across age in this sample. We anticipate that
some of these markers, such as p-taul81 or p-tau217, will have
potential diagnostic value in this population.

2 Materials and methods
2.1 Study population

Participants of this study are community-dwellers from Kinshasa/
DRC selected from our prevalence study. (18)Participants were
included if they were at least 65years or older, had a family member
or close friend to serve as an informant, and fluent in French or
Lingala. We excluded participants who had history of schizophrenia,
neurological, or other medical conditions potentially affecting the
central nervous system (CNS). To establish neurological status in the
absence of established diagnostic criteria for AD in Sub-Saharan
Africa (SSA), we screened participants using the Alzheimer’s
Questionnaire (AQ) (Malek-Ahmadi and Sabbagh, 2015) and the
Community Screening Instrument for Dementia (CSID) (Hall et al.,
2000). The AQ was used to assess activities of daily living and
symptoms of AD in participants (Malek-Ahmadi and Sabbagh, 2015),
while the CSID Questionnaire, which is extensively used in many SSA
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dementia studies (Hall et al, 2000), was used to screen
cognitive abilities.

Based on cognitive and functional deficits per the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition, Text Revision
(DSM-5-TR) diagnostic criteria (American Psychiatric Association,
2013), we used CSID cut-offs developed in a study in Brazzaville
(Republic of the Congo), the closest city to Kinshasa, to classify
participants (Guerchet et al., 2010). Similar to our prior study (Ikanga
et al,, 2023), participants were classified using CSID and AQ scores
(see Figure 1), which yielded 4 groups: major neurocognitive disorder/
dementia, mild neurocognitive disorder (MND), subjective cognitive
impairment, and healthy control (HC), i.e., normal cognition
(Figure 1).

A panel consisting of a neurologist, psychiatrist and
neuropsychologist reviewed screening tests, clinical interview, and
neurological examination of subjects, of whom 56 were confirmed
with a diagnosis of dementia and 58 were considered HC. Of these
114, 29 refused to provide blood samples, leaving 85 participants
(75%) in whom plasma biomarkers were obtained (45 dementia and
40 HC). Written informed consent was obtained prior to participants’
undergoing any study procedures. Participants were financially
compensated for their time. The procedures were approved by the
Ethics Committee/Institutional Review Boards of the University of
Kinshasa and Emory University.

2.2 Procedure

Qualifying participants answered self-reported questionnaires
and underwent cognitive testing alongside standard psychiatric and
neurological evaluations to be diagnosed with dementia or to
be considered as HC by consensus of an expert panel (neurologist
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[EE], psychiatrist [GG], and neuropsychologist [JI]). Subjects were
interviewed to obtain demographic, socioeconomic, and medical
histories and subsequently administered cognitive testing with
subtests from the African Neuropsychological Battery (ANB) (Ikanga
et al,, 2022). Blood samples were obtained at the Medical Center of
Kinshasa (CMK) by a phlebotomist. Sample collection protocol and
quantification of fluid biomarkers are presented below.

2.3 Measures

2.3.1 Plasma biomarkers

Blood samples were drawn in the CMK blood laboratory by
venipuncture into dipotassium ethylene diamine tetra acetic acid (K,
EDTA) tubes. Samples were centrifuged within 15min, and 5mL of
plasma was aliquoted into 0.5mL polypropylene tubes and stored
initially at —20° C for less than a week and then moved to a —80°C
freezer for longer term storage at a CMK laboratory (Chen et al,,
2023). These aliquots were shipped frozen on dry ice to Emory
University. Plasma biomarker concentrations were measured using
commercially available Neurology 4-PLEX E (Ap40, Ap42, Nfl, and
GFAP; lot #503819), P-Taul81 (P-Taul81 v2; lot #503732), IL-1b (lot
#503806) and IL-10 (IL-10 2.0, lot #503533) Quanterix kits on the
Simoa HD-X platform (Billerica, MA) at UCSE P-tau217 was
measured using the proprietary ALZpath pTau-217 CARe Advantage
kit (lot #MAB231122, ALZpath, Inc.) on the Simoa HD-X platform.
The instrument operator was blinded to clinical variables. All
analytes were measured in duplicate, except for IL-1b, which was
measured as a singlicate due to low sample availability. For Ap40,
Ap42, Nfl, and GFABP, all samples were measured above the lower
limit of quantification (LLOQ) of 1.02 pg./mL, 0.378 pg./mL, 0.4 pg./
mL and 2.89 pg./mL, respectively. The average coefficient of variation

Classified participants using CSID &
AQ scores
n=1432
[ I . I 1
Major Neurocognitive Normal Cognition Mild Neurocognitive Subjective Cognitive
Disorder (MajNCD) CSID > 25.5 (é; 40 <13 Disorder (MND)* Impairment™®
CSID < 255 & AQ > 13 T e1R3 Q= CSID <255 & A0 <13 CSID >25.5 & AQ > 13
n=88 = n=477 n=684
Expert Panel**
Clinical Interview
Psychiatric Questionnnaires
Neurological Exam
1
I 1
. . Healthy Control
MajNCD _(dementla) (HC) matched
n=56
n=58
I
Completed Cognitive Completed Cognitive
Testing and Blood | | Testing and Blood

Draw Draw
n=44 n=41

FIGURE 1

Flow diagram of participant classifications using the CSI-D and the AQ in the current study. CSID, Community Screening Instrument for Dementia; AQ,
Alzheimer's Questionnaire; MajNCD, Major neurocognitive disorder; HC, healthy control; MND, mild neurocognitive disorder.
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(CV) for AP40, Ap42, Nfl, and GFAP were 6.0, 6.5, 5 and 4.6%,
respectively. For P-Taul81, all samples were measured above the kit
lower limit of quantification (LLOQ) of 0.085pg./mL, with an
average CV of 11.6%. For IL-1b and IL-10, the LLOQ were 0.083 pg./
mL and 0.021 pg./mL, respectively. The average CV for IL-10 was
6.1%. For P-tau217 the LLOQ was 0.024 pg./mL and the average CV
was 19.8%.

2.4 Statistical analyses

Statistical analyses were performed using SAS and R statistical
software programs. Descriptive statistics for continuous, normally
distributed variables are presented as mean + standard deviation (SD),
continuous variables with non-normal distributions are expressed as
the median and interquartile range (IQR), and categorical variables
are expressed using counts and proportions. Box plots and jittered
scatterplots were produced to show the distribution of the plasma
biomarkers (the minimum value, the first quartile, the median, the
third quartile, and the maximum value), and outliers, overall and also
stratified by age and sex. We compared AD biomarkers by age using
tertiles for age (50-69years, 70-76years, and 77 years and over).
Winsorization of plasma biomarkers to the 95th percentile was used
to limit the effect of extreme outliers.

Multiple linear regressions were conducted to evaluate differences
in biomarkers by age, sex, and neurological status. Models were
adjusted also for education. Logistic regressions were conducted to
create receiver operating characteristic (ROC) curve analyses and
calculate areas under curve (AUCs) to predict diagnostic accuracy of

TABLE 1 Characteristics of the study sample stratified by cognitive status.

10.3389/fnagi.2024.1477047

biomarkers for neurological status (healthy or dementia). Cutoft
scores for plasma biomarkers were determined based on optimal
sensitivity and specificity for determining the neurological status of
having dementia. We used Hosmer and colleagues ROC-AUC
categories (Hosmer et al., 2013), which considered the value of <0.600
as “failure;” values between 0.600 and 0.699 as “poor;” values between
0.700 and 0.799 as “fair,” values between 0.800 and 0.899 as “good,” and
values 0.900 or greater as “excellent” We calculated Youden’s indices
(sensitivity + specificity — 100) for each plasma biomarker. We selected
cutoffs based on the values of the biomarkers that maximized the
Youden’s index.

3 Results

Demographic data, cognitive scores, clinical data, and plasma
biomarker concentrations stratified by neurological status are
presented in Table 1. As expected, there were significant differences in
cognitive screening scores used in distinguishing neurological status,
with healthy individuals having better scores than those with
dementia. For clinical data, only HbA1lc levels showed a significant
difference between HC and dementia, with HC having higher levels
of HbAlc than suspected dementia. Diagnostic groups differed in
mean levels of Nfl and GFAP after controlling for age and sex (Table 1).

Figure 2 shows the distribution [minimum, 25th (q1), 50th (q2),
75th (q3), and the maximum], variability, and the skewness of each
plasma biomarker. Ap42, Ap40, and p-tau 181 are nearly normally
distributed, whereas p-tau 217, GFAP, Nfl, TNFa, IL-1b and IL-10 are
right skewed.

Healthy, mean Suspected AD, All Patients, mean B.* (95% Cl)
(SD) (n = 40) mean (SD) (n = 45) (SD) (n = 85)
Age (years) 72.6 (8) 73.8(7) 73.2(8) 0.14 (=3,3) 0.92
Male (1, %)+ 18 (45%) 20 (44%) 38 (45%) 0.0056 (0.2, 0.2) 028
Education (years) 9.4 (5) 7.4 (5) 83(5) —1.4(=3,0.1) 0.065
CSID 31.7(3) 19.6 (6) 249 (8) —11.7 (~14, - 10) <0.0001
AQ 3.5(3) 19.0 (4) 12.1(9) 15.4 (14, 17) <0.0001
HbAlc (g/L) 63 (1) 5.6 (1) 5.9 (1) —0.76 (1, -0.3) 0.0014
TC (mmo/L) 52 (1) 53 (1) 52(1) 0.08 (0.4, 0.5) 0.71
TG (mmo/L) 1.1(0.4) 1.2(0.6) 1.1(0.5) 0.10 (0.2, 0.3) 0.44
APy, (pg/mL) 3.8(2) 3.8(2) 3.8(2) —0.19 (-1, 0.8) 0.70
APy (pg/mL) 68.1 (52) 78.4 (50) 73.5 (51) 5.2 (—18,28) 0.65
AP 0.08 (0.04) 0.06 (0.03) 0.07 (0.04) —0.01 (—0.03, 0.003) 0.098
p-tau 181 (pg/mL) 24(2) 3.0(2) 27(2) 0.56 (0.3, 1) 0.19
p-tau 217 (pg/mL)# 0.42 (0.5) 034 (03) 0.38 (0.4) —0.063 (<0.3,0.2) 0.55
Nfl (pg/mL) 37.3(31) 62.7 (42) 50.6 (39) 24.1 (7, 41) 0.0052
GFAP (pg/mL) 167.3 (98) 241.0 (144) 205.9 (129) 70.0 (17, 123) 0.011
TNFa (pg/mL) 0.6 (0.3) 0.6 (0.2) 0.6 (0.3) —0.044 (—0.2,0.1) 0.49
IL-1B (pg/mL) 0.012 (0.013) 0.013 (0.014) 0.012 (0.014) 0.002 (—0.004, 0.008) 0.60
IL-10 (pg/mL) 0.4 (0.4) 03 (0.3) 0.3 (0.4) —0.084 (—0.2,0.1) 0.29

*B, represents the mean difference in the specific variable between those with suspected AD and healthy patients, adjusting for age, gender, education (unless testing that covariate). CSID,
Community Screening Instrument for Dementia; AQ, Alzheimer’s Questionnaire; TC, total cholesterol; TG = triglyceride. 'Effect measured as risk difference, in=72.
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The concentrations of plasma biomarkers, except for p-taul81 and
GFAP, did not significantly differ by age (Table 2). Plasma p-tau 181
concentrations were significantly higher in participants aged 77 years
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FIGURE 2
Distribution properties of plasma biomarkers.

TABLE 2 Association of AD biomarkers with age.
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and older [3.2 (2) pg./mL] than in participants aged 50-69 years [1.8
(1) pg./mL] or 70-76years [2.9 (2) pg./mL]. In addition, plasma GFAP
concentrations were significantly higher in participants aged
70-76 years [238.8 (154) pg./mL] and 77 years and more [234.0 (115.0)
pg./mL] than in participants aged 50-69 years [143.0 (94) pg./mL].
The concentration of Nfl was higher in participants aged 70-76 years
[46.7 (35) pg./mL] and 77+ [56.31 (39) pg./mL] compared to those
aged 50-69 [48.3 (43) pg./mL], though not significant. P-tau 217,
TNFa levels and IL-10 were variable and also not significant (Table 2).

AP42/40 p-tau 217 values do not increase with older age, while
Nfl, GFAP and IL-1B values also increase with age. As age group
increases, p-tau 181 values increase. There is a rather large spread of
values per age group. IL-10 values decrease as age increases (see
Figure 3).

Concentrations of plasma biomarkers were not significantly
different between men and women (Table 3).

The distribution of biomarker concentrations by sex is presented
in Figure 4. Biomarker concentrations followed a normal distribution
or were positively skewed.

Table 4 displays the AUC values for prediction of dementia based
on plasma biomarkers. AUC ranges fell between 0.64-0.74 (95% CIs
ranging from 0.52-0.86). AB42/40, p-tau 217, and IL-10 had higher
sensitivity than other plasma biomarkers, followed by IL-1b, GFAP,
and TNFa. P-tau 217 [0.72 (0.59, 0.84)], GFAP [0.72 (0.61, 0.83)], and
Nfl [0.73 (0.62, 0.84)] had the highest AUC values.

4 Discussion

The revised and updated AA criteria have brought major changes
to the diagnosis of AD dementia from a purely cognitive diagnosis to

Biomarkers Age Groups, mean (SD) Adjusted Linear Crude Linear Regression
Regression
50-69y 70-76y 77+y B.* (95% Cl) p-value By (95% CI) p-value
(n=27) (n=27) (n=31)
AB. 3.7(2) 3.9(2) 3.9(2) —0.01 (=0.1,0.1) 0.78 0.002 (—0.06, 0.94
0.07)

Abso 63.3(39) 77.2(53) 79.0 (58) 041 (~1,2) 0.61 0.88 (=0.5,2) 023

AP 0.07 (0.02) 0.07 (0.04) 0.07 (0.04) 0.0003 (—0.00009, 0.60 0.0001 (~0.001, 0.85
0.002) 0.001)

P-tau,, 1.8(1) 29 (2) 32(2) 0.08 (0.02,0.1) 0.009 0.08 (0.03,0.1) 0.003

P-tau,y; 0.4 (0.5) 0.3 (0.4) 0.4 (0.3) 0.005 (=0.01, 0.02) 0.49 0.0001 (~0.01, 0.98

0.01)

Nfl 48.3 (43) 46.7 (35) 56.1 (39) 0.48 (—1,2) 0.45 0.46 (—0.6,2) 0.41

GFAP 143.0 (94) 238.8 (154) 234.0 (115) 46(1,9) 0.026 5.0(2,9) 0.005

TNFa 0.60 (0.3) 0.58 (0.3) 0.62 (0.3) —0.0006 (=0.01, 0.90 —0.0001 (—0.008, 0.98
0.009) 0.008)

IL-1B 0.01 (0.01) 0.01 (0.01) 0.02 (0.02) 0.0004 (~0.00005, 0.084 0.0003 (—0.0001, 0.17
0.0008) 0.0006)

IL-10 0.34 (0.4) 0.30 (0.4) 0.28 (0.3) —0.008 (=0.02, 0.15 —0.004 (—0.01, 0.42
0.003) 0.006)

*#B, represents the mean difference magnitude in biomarker concentrations by 1year of age increase, adjusting for gender and education.
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FIGURE 3

Jitter plots of plasma biomarkers by age group. In these jitter plots, each data point in the form of single dot represents an individual's biomarker data.
The vertical line per age group is from gl (25th quartile) to median to g3 (75th quartile).

a biological clinical diagnostic algorithmic approach (AAIC, 2024).
The presence of CSF or plasma amyloid and p-tau 181 or 217 (mostly
p-tau 217) has been considered as sensitive and specific to AD with
Nfl and GFAP as important non-specific AD biomarkers. The current
study has provided preliminary RVs for plasma protein biomarkers,
including Ap42/40 ratio, p-taul8l, p-tau217, Nfl, and GFAP, IL-1B,
IL-10, and TNFa in a sample of adults in the DRC with and
without dementia.

This research explores the clinical performance of established
plasma AD and neurodegeneration biomarkers in an African
population for which there are no previous biomarker data. Our first
hypothesis was partially supported, as age groups did not significantly
differ in core AD biomarkers and non-inflammatory/immune AD
biomarkers except for p-tau 181 across ages in this SSA sample of
Congolese adults. In contrast, non-specific AD biomarkers showed
significant age differences, aside from GFAP.

As we predicted, there were no significant differences between
women and men in all plasma biomarkers in this sample. Similar
findings were reported by a Canadian population-based cohort which
also found no significant sex differences in plasma AD biomarkers
(Cooper et al,, 2023). Similarly, in a sample of healthy Chinese, Chen
et al. did not find significant sex differences in plasma Ap42, Ap40, or
AP42/40 ratio; however, men had greater plasma p-taul81, p-taul81/
t-tau ratio, and p-taul81/Ap42 ratio than women (Chen et al., 2023).

One interesting finding is the lack of predictive abilities of core
plasma biomarkers to classify subjects as having AD pathology.
We found a difference between clinical diagnosis based on cognitive

Frontiers in Aging Neuroscience

tests and diagnostic classification based on AD core plasma
biomarkers (Ap42/40 and p-tau). However, non-specific biomarkers
(e.g., Nfl and GFAP) and p-tau 217 had good AUC. Pais et al. also
found discrepancies between cognitive decline and the diagnostic
classification based on AD biomarkers in many studies (Pais et al.,
2023). Future research should continue to explore the predictive value
of plasma biomarkers in various ethnically and culturally diverse
samples. Prior research has shown variation in cutoffs by ethnic group.
A review by Pais et al. (2023) found that plasma AD biomarker cut-off
values can vary not only based on analytical variability, but by
demographic factors, which can explain the variation of plasma
biomarkers across ethnoracial groups, highlighting the importance of
studying the underlying pathophysiology in these groups (Miclke
et al., 2022; Pais et al., 2023; Cooper et al., 2023). Thus, in-house
cut-offs may better represent specific populations with the
understanding that they are assay-dependent (Pais et al, 2023).
Establishment of clear cut-off criteria is important for potential future
clinical utility.

This study is the first in the SSA to attempt to provide preliminary
RVs for core and non-specific AD plasma protein biomarkers in a sample
of adults in the DRC with and without dementia. Our findings should
be interpreted considering several limitations, such as the cross-sectional
nature of the study, limited sample size, and lack of amyloid PET imaging
or CSF biomarker measurements confirming AD pathology. These RV's
should be further validated in longitudinal studies with larger sample size.
Furthermore, this is the first study in the Congo where the population can
be phenotyped in biofluids. Future research could benefit from sending
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TABLE 3 Association of AD biomarkers with gender.

10.3389/fnagi.2024.1477047

Biomarkers Male, mean (SD) Female, mean (SD) B.* (95% Cl)
(n=38) (n=47)
APy, 3.6(2) 4.1(2) 0.15 (=1,1) 0.80
APy 63.9 (45) 83.1 (54) 8.3 (=20, 36) 0.56
Ao 0.07 (0.04) 0.07 (0.3) 0.003 (—0.02, 0.02) 0.80
p-tau 181 2.5(2) 2.8(2) —0.06 (—1,1) 0.91
p-tau 217 0.46 (0.5) 0.33(0.3) —0.06 (—0.3,0.2) 0.62
Nfl 56.0 (45) 46.7 (33) —16.0 (—37,5) 0.14
GFAP 173.4 (110) 231.9 (139) 45.8 (—22,114) 0.18
TNFa 0.54 (0.3) 0.65 (0.3) 0.12 (—-0.03, 0.3) 0.12
IL-1B 0.014 (0.02) 0.010 (0.01) —0.003 (—0.01, 0.004) 0.38
IL-10 0.24 (0.3) 0.36 (0.4) 0.10 (—=0.09, 0.3) 0.31
*B, represents the average magnitude in which the biomarker differs for females compared to *Model adjusted for age and education.
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Jitter plots of plasma biomarkers by age sex.

the same samples for plasma p-tau217 via LabCorp or C2N (which are
commercially available and have established cut points), to compare the
performance. The screening measures used (CSID and AQ) have not been
validated in the SSA/DRC. To that extent, there have been recent studies
looking at these relationships with more commonly used cognitive
screeners, such as the Mini Mental Status Exam (MMSE) and Montreal
Cognitive Assessment (MoCA) across the globe and in different
diagnostic groups (Jiao et al,, 2020; Mizutani et al, 2023). This study
included only subjects with suspected dementia and healthy controls.
Those with cognitive difficulties seen in between these two categories
(e.g., MCI, subjective memory complaints) were excluded, leaving only
the extremes of the dementia spectrum. Future studies should conduct
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statistical analyses across all 4 groups (healthy controls, MCI, subjective
memory complaint and dementia). In the same vein, this study did not
characterize the etiology of the dementia syndrome. AD biomarker
performance is best in amnestic or logopenic phenotypes. Thus, if our
sample had a mixture of executive, behavioral, or mixed phenotypes, the
diagnostic accuracy of the plasma AD biomarkers would be compromised.
For example, plasma AD biomarkers correlate well with measures of
verbal or visuospatial memory or screening tests that rely heavily on
memory (e.g., MMSE, MoCA) (Jiao et al., 2020; Mizutani et al.,, 2023; Lim
etal,, 2020; Hanon et al,, 2018). Future studies should also aim to replicate
our findings using AD biomarkers in CSE, amyloid or tau brain PET, or
mass spectrometry of plasma biomarkers. Additionally, Simoa has
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TABLE 4 Sensitivity, specificity, and overall discrimination (AUC) of
plasma biomarkers in distinguishing dementia status.

Biomarker = Cutoff Sensitivity/ AUC (95% Cl)
Specificity
AP 0.061 73.0/47.7 0.68 (0.56, 0.80)
p-Tau 181 450 63.2/53.3 0.67 (0.55, 0.78)
p-Tau 217 0.008 70.0/66.7 0.72 (0.59, 0.84)
Nfl 36.5 52.5/80.0 0.73 (0.62, 0.84)
GFAP 176 67.5/64.4 0.72 (0.61, 0.83)
TNFa 1.16 67.5/47.7 0.64 (0.52, 0.76)
IL-1b 0.011 69.2/55.6 0.65 (0.52, 0.77)
IL-10 038 80.0/40.0 0.65 (0.54, 0.77)

limitations for the measurements of plasma AD biomarkers (Pais et al.,
2023). Thus, continued investigation into racial differences in AD
biomarkers and relation to AD-dementia using these gold standard
techniques (e.g., brain amyloid PET, CSF) should be conducted. Finally,
the findings of this study are exploratory, and we caution that evaluation
of these biomarkers in novel populations to support clinical assessments
may not be as straightforward as expected. Replication of findings on
large scale sample of controls is warranted.
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