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Purpose: This study investigates the relationship between baseline plasma AP and cognitive decline during follow-up in cognitively
unimpaired population.

Materials and Methods: Cognitively unimpaired population was selected from people who lived in the suburbs of Xi’an, China. The levels
of plasma AP _4> and AP;_4o were tested using commercial enzyme-linked immunosorbent assay (ELISA). The mini-mental state examination
(MMSE) and neuropsychological battery were used to assess cognition. Two years later, MMSE was tested again, and significant cognitive
decline was defined as a decrease in MMSE scores >5 points. Logistic regression analysis was performed to analyze the relationship between
baseline plasma A and cognitive change during the two-year follow-up.

Results: A total of 1144 participants completed the study, among whom 59 subjects (5.2%) presented significant cognitive decline. The high
plasma A4, level group had more significant cognitive decline (P = 0.023). Multivariable logistic regression analysis showed that significant
cognitive decline was associated with the high levels of baseline plasma AB;_4, (OR = 1.043, 95% CI: 1.005-1.083, P = 0.026). However,
significant cognitive decline was not associated with baseline plasma AP 49 levels and AB;_4, /A4 ratio.

Conclusion: Population with high level of baseline plasma AB;_4, manifested significant cognitive decline over 2 years; however,
further investigation on the dynamics of plasma AP and long-term follow-up are needed.

Keywords: Alzheimer’s disease, cognitive decline, plasma amyloid B, cohort study, plasma biomarker

Introduction
Alzheimer’s disease (AD) is a progressive and irreversible brain degenerative disease with progressive cognitive decline,
mental and behavioral symptoms, and decreased ability of daily living as the main clinical manifestations. As the aging
of population, the incidence of the disease tends to increase dramatically.! The pathological hallmarks of AD include
senile plaques composed of amyloid-p (AP) deposition, and neurofibrillary tangles composed of tau phosphorylation.?
Although amyloid hypothesis, which is the predominant framework for research in AD, has been the source of
considerable controversy,”* many studies support that Ap likely is the key initiator of a complex pathogenic cascade
that causes AD.>°

An imbalance of AP generation and clearance may be the main cause of AP aggregation in the brain. AP are
generated from the cleavage of amyloid precursor protein (APP) by sequential f and y secretase.” AP can be cleared from
the central nervous system (CNS) to the blood via transporters through the blood-brain barrier (BBB), while reverse
transport of peripheral AB across the BBB into the brain does occur.® There is a complex dynamic equilibrium between

amyloid burden in the brain and plasma Ap,'® and plasma AP levels can reflect AP deposition in the brain to a certain
11-15

extent.
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Our previous studies have shown that the plasma A levels in people with suspected cognitive impairment were
higher than those in cognitively normal people and people with cognitive impairment.'® Elevated plasma AP may be
associated with cognitive impairment. However, in prospective studies, the evidence for whether plasma A levels can
predict cognitive decline in people with normal cognition has been inconsistent.'”"'® Therefore, in the present study, we
investigated the relationship between baseline plasma AP levels and cognitive decline during follow-up in cognitively
unimpaired population.

Materials and Methods
Study Cohort

This was a prospective cohort study. All the participants came from the rural cognitive impairment cohort established in Qubao
village, Huyi district of Xi’an city, from October 2014 to March 2015. The inclusion criteria of the participants in this study
were as follows: (1) a member of the permanent population of Qubao Village, Huyi District, Xi’an City, with residence time >3
years; (2) aged >40 years old, that is, those born before December 31, 1973; (3) identified as having normal cognitive function
during the baseline test (see details in Cognitive assessment section); (4) voluntarily participated in this study and signed an
informed consent; (5) cooperated to complete the questionnaire survey and scale assessment; (6) had blood samples collected
and had completed measurements of plasma A and APOE genotypes. The exclusion criteria were as follows: (1) individuals
who suffered from diseases that can cause cognitive impairment including central nervous system infection (such as AIDS,
syphilis, etc.), traumatic dementia, epilepsy, Parkinson’s disease, optic neuromyelitis, intellectual disability, other physical and
chemical factors (such as drug poisoning, alcohol poisoning, carbon monoxide poisoning, etc.), severe physical diseases (such
as hepatic encephalopathy, pulmonary encephalopathy, etc.), subdural hematoma, brain tumor, or endocrine system diseases
(such as thyroid disease, parathyroid disease) and cognitive impairment caused by lack of vitamins or other reasons; (2)
individuals diagnosed with psychiatric disorders, based on the “Diagnosis and Statistical Manual of Mental Diseases (Fourth
Edition)” (DSM-IV-TR) criteria, including schizophrenia, bipolar disorder, severe depression or delirium; (3) individuals with
unstable or severe heart, lung, liver, kidney, hematopoietic system diseases; and (4) individuals with data considered an
outliers, that is, plasma Ap levels exceeding 3 times the standard deviation.

Ethics Approval and Informed Consent

The study protocol conformed to the ethical guidelines of the Declaration of Helsinki and was approved by the Medical
Ethics Committee of the First Affiliated Hospital of Xi’an Jiaotong University. Written informed consent was obtained
from all participants.

Data Collection

In 2014, we collected baseline data for this population through face-to-face questionnaires, cognitive function assess-
ment, and laboratory tests. The detailed experimental procedures have been described in previous articles.'® A total of
1155 cognitively unimpaired subjects were included at baseline.

To assess the changes of cognitive function, all subjects who finished baseline investigation were been followed-up.
Two years later, all subjects accepted a face-to-face questionnaire, cognitive function assessment, and laboratory tests
again. The procedure was same as baseline investigation. If the subjects died or did not complete two follow-up visits, it
was considered lost. In the follow-up in 2016, 11 persons were lost. Finally, 1144 participants were included in the
analysis. The study protocol and the selection of subjects are shown in Figure 1.

Cognitive Assessment

The diagnosis of cognitive impairment followed the three-step protocol as described in previous articles.'® First, all
participants underwent the Mini-Mental State Examination (MMSE) to assess the global cognitive functions. Cutoff
values for the MMSE were <17 for illiterate subjects, <20 for subjects whose education time was less than 6 years,
and <24 for subjects whose education time was more than 6 years.’>*! Second, individuals whose MMSE score was
below the cutoff value underwent a neuropsychological battery. Clock Drawing Task*® and Trail Making Test were
used to assess the executive function, Fuld Object Memory Evaluation®® was for memory assessment, Rapid Verbal
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permanent resident in the Qubao village, age above 40
(n=2158)

—>| no response or refused(n=207) |

finished interview and MMSE in 2014
(n=1951)

796 subjects were excluded:

other diseases lead to cognitive impairment (n=15)
hearing impairment(n=16)

refused blood collection(n=296)

hemolysis sample(n=63)

at least one aberrant plasma A} concentration(n=80)
missing values of APOE(n=110)

refused neurological battery(n=167)

cognitive impairment(n=49)

| cognitively unimpaired population in 2014(n=1155) |

——— death and lost interview in 2016(n=11) |

| included in the analysis(n=1144) |

Figure | The enrollment flow chart of this study.

Retrieval®* was for language function, Block Design Test®® was for visuospatial function, Digit Span Test*® was for
attention evaluation. Third, a neurologist gave the subjects who underwent both the MMSE and the neuropsycholo-
gical battery a diagnosis based on their clinical manifestations and outcomes of the neuropsychological tests. The
diagnosis of mild cognitive impairment (MCI), dementia and its subtypes was determined in accordance with
international criteria.’’ >° Two years later, the three-step protocol was also used to assess cognitive function.

The investigators were neurologists and graduate students. Strict training was carried out before the survey, and
a unified questionnaire and standardized survey language were used during the survey. All investigators passed the
consistency evaluation after the training (kappa = 0.76~1). The same interviewers participated in the two surveys.

Definition of Significant Cognitive Decline

Some studies have shown that MMSE scores are reduced by 24 points in 1.5 years®' or that a difference of 3 or 4 points
in MMSE scores reliably reflect cognitive decline.*® Therefore, to avoid uncertainty, a decline in MMSE score >5°! was
defined as significant cognitive decline, while a decline in MMSE score <5 was defined as non-significant cognitive
decline in our study.

Plasma AP Measurement
Fasting cubital venous blood (3 mL) was collected from all subjects between 8 and 10 am, placed in an ethylene diamine
tetraacetic acid (EDTA) anticoagulant purple-top tube, centrifuged at 3000 g for 10 min at room temperature (20°C), and
had the supernatant plasma extracted and aliquoted. Aliquots of plasma were stored at —80°C pending biochemical
analyses. Double-antibody sandwich enzyme-linked immunoassay (ELISA) was used to determine baseline plasma Af
concentrations. The kit was purchased from Shanghai Yuanye Biotechnology Co., Ltd. All samples were measured in
duplicate on an RT-6000 analyzer (Rayto Co. Shenzhen, China) at 450 nm, and the operation was strictly in accordance
with the instructions. The concentration was calculated based on the standard curve, and the average was taken as the
sample concentration.

Baseline plasma AP concentrations were classified into four subtypes according to its quartile. The lowest quartile
was Quartile 1 group, the highest quartile was Quartile 4 group.
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APOE Genotyping

APOE genotyping was detected using polymerase chain reaction (PCR) and Sanger sequencing. A blood genomic
deoxyribonucleic acid (DNA) extraction kit (Tiangen Co. Beijing, China) was used to extract genomic DNA from blood
samples. A polymerase chain reaction thermocycler was used to amplify 244 base pairs of the APOE gene fragment that
included two polymorphic sites at amino acid residues 112 and 158. Sanger sequencing (Sangon Co. Shanghai, China)
was used to detect the sequence of the polymerase chain reaction products. Chromas2 peak map software was used to
analyze the sequenced DNA sequence and peak map, and determine the APOE genotype. E2/2, E2/3, and E3/3 genotypes
were defined as APOEe4(-), and E2/4, E3/4, and E4/4 genotypes were defined as APOEg4(+).

Covariates

Demographic data (age, sex and level of education), lifestyle information (smoking, drinking), and comorbidities
(hypertension, diabetes mellitus) were collected through face-to-face interviews. Laboratory test parameters including
blood lipid levels including triglyceride (TG), total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), and
high-density lipoprotein cholesterol (HDL-C) were examined in the clinical laboratory of the First Affiliated Hospital of
Xi’an Jiaotong University. TG <1.70 mmol/L, TC <5.18 mmol/L, LDL-C <3.37 mmol/L, HDL-C >1.04 mmol/L were the
criteria for normal values. Smoking was defined as ten cigarettes daily for at least six months, with no distinction made
between current and past smokers. Drinking was defined as an alcoholic beverage at least once a week. Hypertension and

diabetes mellitus were diagnosed in accordance with relevant guidelines.****

Statistical Analysis
Continuous variables with approximately normal distribution were described as mean+SD. Median (25% percentile, 75%
percentile) was used for skewed continuous variables, and frequencies and percentages were administrated to describe
categorical variables. For univariate analyses, we chose y* tests, ¢-tests, ANOVA, and non-parametric tests according to
different types of variables. Then we explored the relationship between baseline plasma AP and significant cognitive
decline with univariate logistic regression model, in which plasma A was fitted as a restricted cubic spline (smooth curve).
In the multivariate logistic regression models, covariates were chosen from the significant variables (p < 0.20) in the
univariate analysis as well as covariates reported to be related to cognition in previous studies. In the pre-analysis
process, multiple groups of models were established by adding covariates one by one. The analysis found that the
correlation between baseline plasma Ap levels and significant cognitive decline was consistent in several models. At last,
we established a logistic regression model with significant cognitive decline (yes or no) as the dependent variable, plasma
AP parameters (APB;_40, APi.42 and AP;.42/APi.40) and covariates (age, sex, education, hypertension, and APOEeg4) as
independent variables. We also conducted a sensitivity analysis with the excluded cases due to the outliers of plasma Af}
in the logistic regression model to determine whether the findings were similar. SPSS version 18.0 (SPSS Inc., IBM,
Chicago) was used to perform statistical analyses. GraphPad Prism version 5.0 (GraphPad Software, Inc., San Diego)

was used to draw all the graphs. A p value of less than 0.05 was considered significant.

Results

Demographics and Clinical Characteristics of the Population

Of the 1144 participants aged 4085 years (mean 55.10 + 9.63 years), 462 (40.4%) subjects were male; 681 (59.5%)
subjects had high school or above education; the prevalence of hypertension and diabetes mellitus were 27.1% (310/1144)
and 9.0% (103/1144), respectively; and 15.1% (173/1144) of subjects were APOE &4 carriers. After the 2-year follow-up,
59 subjects (5.2%) presented cognitive decline (defined as a decrease in MMSE scores >5 points).

Compared with non-significant cognitive decline group, the participants with significant cognitive decline were older
(P<0.001), had lower education level (P = 0.001), higher levels of plasma AB;_4, (P =0.016), and higher prevalence of
hypertension (P = 0.014), while gender, fasting blood lipids, diabetes mellitus, APOE &4 allele, plasma AB;_49 levels, the
APB1.42/AB_40 ratio and baseline MMSE had no significant difference between two groups (Table 1).
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Table | Demographics and Clinical Characteristics of the Population

Total (n=1144) Non-Significant Cognitive | Significant Cognitive P
Decline (n=1085) Decline (n=59)

Age 55.10+9.63 54.83+9.52 60.07£10.32 0.000
Male (n,%) 462 (40.4) 438 (40.4) 24 (40.7) 0.962
Formal education (n,%)

llliteracy 113 (9.9) 102 (9.4) Il (18.6) 0.001

Primary school 350 (30.6) 323 (29.8) 27 (45.8)

High school or above 681 (59.5) 660 (60.8) 21 (35.6)
Hypertension (n,%) 310 (27.1) 285 (26.3) 25 (42.4) 0.014
Diabetes mellitus (n,%) 103 (9.0) 97 (8.9) 6 (10.2) 0517
APOEe4 (n,%) 173 (15.1) 164 (15.1) 9 (15.3) 0.977
Smoking (n,%) 327 (28.6) 308 (28.4) 19 (32.2) 0.527
Drinking (n,%) 164 (14.3) 158 (14.6) 6(10.2) 0.348
TG (mmol/l) 1.68+1.00 1.68+1.01 1.69+0.73 0.936
TC (mmol/l) 5.02£1.02 5.02£1.02 5.02+0.98 0.958
LDL-C (mmol/l) 3.28+0.88 3.28+0.88 3.29+0.86 0.963
HDL-C (mmol/l) 1.40£0.31 1.40+0.31 1.40+0.33 0.944
ABi.40 (pg/mL) 52.38+9.07 52.37#9.10 52.53+8.52 0.898
ABi.42 (pg/mL) 41.17+6.77 41.06+6.78 43.2446.33 0.0l16
AB_42f ABiao 0.81+0.20 0.81+0.20 0.84+0.18 0.170
Baseline MMSE 26.57+3.12 26.57+3.13 26.54+3.01 0.955

Abbreviations: TG, triglyceride; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; MMSE, mini-mental state

examination.

Association Between Baseline Plasma A and Significant Cognitive Decline
As shown in Figure 2, when baseline plasma A was fitted as a restricted cubic spline, the univariate logistic regression

analysis showed that baseline plasma AB;_4, had a linear relationship to significant cognitive decline; however, plasma

APi.40 and the ratio of AB;.4/AB;.40 had no obvious relationship to significant cognitive decline.
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Figure 2 Association between baseline plasma A and significant cognitive decline.
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Univariate Analysis of Baseline Plasma A42 Levels

After 2-year follow-up, the Quartile 4 (highest plasma AB;_4, levels) group had more cognitive decline than that in other groups
(P = 0.023), while age, sex, education level, hypertension, diabetes mellitus, blood lipid levels, APOE &4 allele, smoking,
drinking and baseline MMSE scores had no significant difference among different plasma AB;_4, level groups (Table 2).

Multivariate Logistic Regression Analysis of Significant Cognitive Decline and Baseline
Plasma AP

Multivariate logistic regression analysis was used to analyze correlations between baseline plasma AP levels and
significant cognitive decline. We established a logistic regression model with significant cognitive decline (yes or no)
as the dependent variable, plasma AP parameters (AB.40, AB1-42 and AP;_4o/AB1.40) and covariates (age, sex, education,
hypertension, and APOEe4) as independent variables.

When the baseline plasma AP concentration was a continuous variable, multivariate logistic regression analysis
showed that significant cognitive decline was significantly related to high levels of baseline plasma AB; 4> (OR = 1.043,
95% CI: 1.005-1.083, P = 0.026). However, significant cognitive decline was not associated with baseline plasma AB;_4¢
levels or AB;.42 /APi-40 ratio (Table 3).

When the baseline plasma AP concentrations were classified into four groups according to its quartile and Quartile 1
(the lowest level of the plasma A) group was the reference, multivariate logistic regression analysis also showed that Quartile
4 (the highest level of plasma AP;.4,) group were obviously associated with significant cognitive decline (OR = 2.721, 95%
CI: 1.232-6.009, P=0.013). However, the levels of plasma A _4 and the AB;_4> /AB1_49 ratio were not associated with significant
cognitive decline (Table 4).

Table 2 Univariate Analysis of Baseline Plasma AP,_4, Levels

Quartile | Quartile 2 Quartile 3 Quartile 4 P
(n=287) (n=286) (n=285) (n=286)
Age 55.24+9.52 54.70+9.26 54.61+10.32 55.84+9.37 0.392
Male (n,%) 114 (39.7) 112 (39.2) 114 (40.0) 122 (42.7) 0.835
Education (n,%)
llliteracy 21 (7.3) 25 (8.7) 28 (9.8) 34 (11.9) 0.347
Primary school 102 (35.5) 86 (30.1) 102 (35.8) 90 (31.5)
High school or above 164 (57.1) 175 (61.2) 155 (54.4) 162 (56.6)
Hypertension (n,%) 76 (26.5) 76 (26.6) 78 (27.4) 80 (28.0) 0.973
Diabetes mellitus (n,%) 25 (8.7) 23 (8.0) 27 (9.5) 28 (9.8) 0.595
APOEe4 (n,%) 36 (12.5) 40 (14.0) 47 (16.5) 50 (17.5) 0.330
Smoking (n,%) 84 (29.3) 80 (28.0) 82 (28.8) 81 (28.3) 0.988
Drinking (n,%) 44 (15.3) 40 (14.0) 44 (15.4) 36 (12.6) 0.740
TG (mmol/l) 1.70%1.11 1.73£1.01 1.65+0.92 1. 64£0.94 0.679
TC (mmol/l) 5.04%1.10 4.97+0.98 5.08+0.98 4.99+1.00 0.583
LDL-C (mmol/l) 3.27+0.94 3.24+0.88 3.35+0.83 3.27+0.88 0.491
HDL-C (mmol/l) 1.42+0.33 1.39+0.30 1.40+0.30 1.40£0.32 0.718
Baseline MMSE 26.86+2.65 26.76+2.76 26.34+3.43 26.30+3.52 0.067
Significant cognitive decline (n,%) 9 (3.1 Il (3.8) 15 (5.3) 24 (8.4) 0.023

Abbreviations: TG, triglyceride; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; MMSE, mini-mental state

examination.
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Table 3 Multivariate Logistic Regression Analysis of Significant Cognitive Decline and Baseline Plasma A

Variables B S.E Wald OR 95% CI P

Age 0.044 0.016 7.693 1.045 1.013-1.078 0.006
Sex 0.021 0.294 0.005 1.021 0.574-1.817 0.944
Education —0.046 0.048 0.908 0.955 0.870-1.049 0.341
Hypertension 0.155 0.104 2.220 1.167 0.952-1.430 0.136
APOEe4 —0.074 0.382 0.038 0.928 0.439-1.964 0.846
ABi.4 0.043 0.019 4.947 1.043 1.005-1.083 0.026
ABi40 —0.002 0.015 0.025 0.998 0.969-1.027 0.874
AB1_42/AB .40 0.974 0.667 2.132 2.650 0.716-9.800 0.144

Table 4 Multivariate Logistic Regression Analysis of Significant Cognitive Decline and Different Levels of Baseline Plasma A

Variables B S.E Wald OR 95% CI P
ABiaz
Quartile | Reference
Quartile 2 0.235 0.461 0.260 1.265 0.513-3.122 0610
Quartile 3 0.546 0.433 1.585 1.726 0.738-4.036 0.208
Quartile 4 1.001 0.404 6.135 2.721 1.232-6.009 0.013
ABi-40
Quartile | Reference
Quartile 2 -0.014 0.405 0.001 0.986 0.446-2.181 0.973
Quartile 3 0.495 0.368 1.811 1.641 0.798-3.376 0.178
Quartile 4 —0.152 0.414 0.135 0.859 0.382-1.934 0.714
AB 4o/ ABia0
Quartile | Reference
Quartile 2 0.238 0.423 0318 1.269 0.554-2.908 0.573
Quartile 3 0.543 0.402 1.825 1.721 0.783-3.783 0.177
Quartile 4 0.499 0.400 1.553 1.647 0.752-3.609 0.213

Sensitivity Analysis
In the present study, 80 cases were excluded due to the outliers of plasma AB. We have conducted the sensitivity analysis
with these cases in the logistic regression models. Similar findings were obtained when the analyses were performed in

the entire study population (Supplementary Table 1), suggesting a solid correlation between plasma A;_4, and significant

cognitive decline in our population.

Discussion

In the present study, we investigated the relationship between baseline plasma Af levels and cognitive decline during
a 2-year follow-up in a cognitively unimpaired population. Subjects with high baseline plasma AB;_4, levels manifested
cognitive decline over the 2-year period. However, the levels of plasma AP;_49 and the ABi_4, /APi.49 ratio were not

associated with cognitive decline.
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The results regarding the relationships between plasma AP levels and cognitive decline are conflicting. A meta-
analysis analyzed data showed that plasma AB;_4, and AB;_4¢ levels were not associated with AD.* In a cohort of 1125
elderly persons without dementia with 4.6 years of follow-up, higher plasma A _4, levels at the onset of the study were
associated with a threefold increased risk of AD. However, conversion to AD was accompanied by a significant decline
in plasma A4, levels and a decreased AB;.42/AB1.40 ratio.>® The Rotterdam study including 1756 persons showed that
higher plasma A, levels were associated with an increased risk of dementia with 8.6 years of follow-up, while plasma
ABi_4> levels had no relationship with the risk of dementia.'” On the contrary, the results from the Framingham Heart
Study including 2189 cognitively normal participants older than 60 years of age with 10-year follow-up showed that
increased baseline AP;_4, levels indicated a lower risk of both dementia and AD.'® Another study analyzed plasma AP
levels in 458 individuals from the Rotterdam Study with 14.8 years of follow-up demonstrated that both higher plasma
ABi.42 and AP35 levels were associated with a decreased risk of AD, which was consistent with the Framingham Heart

Study.®” Recently, most studies have shown that decreased plasma AP, levels®™*’ 4044

or plasma AB;_4>/AB;.40 ratio
indicates a higher risk of dementia or cognitive decline. In our previous study, we reported that the relationships between
baseline plasma AB;_4 level and cognitive decline was not linear over the 2-year period.*’

Several reasons contributed to the conflicting relationships between plasma AP levels and cognitive decline: First,
previous studies selected elderly population as study participants, while both middle-aged and elderly people were
included in the present study. Researchers had found that levels of plasma Ap were influenced by many factors, including
age,*® therefore the differences in inclusion criteria might be one reason for the inconsistent results. Second, definition of
cognitive decline differed greatly between studies, with some defined incidence AD or MCI as major outcome. In our
study, the drop of MMSE score >5 was defined as significant cognitive decline, which may also affect the relationship
between plasma AP and cognitive impairment. Third, the follow-up time varied greatly between different studies,
fluctuating from 2 to 14 years. With longer follow-up, we believed it would be easier to detect the relationship between
plasma AP and cognitive impairment. Fourth, methods to detect plasma A might also influence the outcome. Apart from
ELISA, xMAP technology, immunoprecipitation-mass spectrometry (IP-MS) assays, Elecsys immunoassay and Simoa-
based assay were sensitive to detect plasma AP. The accuracy of these methods was different, which would inevitably
affect the relationship between plasma AP and cognitive impairment. Hence, differences in inclusion criteria, definition
of cognitive decline, follow-up time and the method of plasma A detection would all contribute to the conflicting results
among these studies.

The population in our study came from cluster sampling of the community population cohort, selecting middle-aged
and elderly people as the research subjects. Two years after the completion of the baseline survey, a face-to-face
questionnaire survey and cognitive assessment were conducted again. The survey methods and the composition of the
interviewers were identical. The criteria for significant cognitive decline was defined as a decline in MMSE scores >5 to
avoid uncertainty in our study, which make sure the patients who met the criteria of cognitive decline may have a reliably
cognitive impairment. The results showed that the MMSE scores of people with high baseline plasma AB;_4, levels
significantly dropped. Correcting the confounding factors of cognitive function in the multivariate logistic regression
analysis, cognitive function significantly declined in those with high baseline plasma AB;_4, levels, which supported the
findings that high plasma AP levels were associated with cognitive decline.

We excluded those with secondary cognitive impairment caused by stroke, epilepsy, hypothyroidism, and Parkinson’s
disease during the baseline and follow-up surveys. Therefore, changes in cognitive function were more likely to be
related to AD-like pathological changes in the brain. Brain is considered to be the main source of AP, and A is deposited
in senile plaques in AD patients. AP is in dynamic balance in the cerebrospinal fluid and plasma. Increases in the
production of AP in the brain have been related to increases in the concentration of Af in the plasma. Studies have shown
that high levels of plasma AP may reflect reduced peripheral A clearance or increased AP production in the brain, which
has been related to an increased risk of AD.*” The reduction in plasma AB can promote the outflow of Ap from the brain
to the blood circulation through the “peripheral pool” effect,*® which reduces the deposition of A in the brain and
reduces the risk of AD and cognitive decline. AB;_4, is the main component of senile plaques, and it more easily
accumulates in the brain than AP, and is more closely related to the pathological process of AD.*’ This study also
found that plasma AP, 4, levels were related to cognitive decline. The results are consistent with previous studies. The
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mechanism may be that high levels of plasma AP in the cognitively unimpaired population indicated a disturbance in Ap
clearance; therefore, such people are prone to cognitive decline over time.

However, the study also had some limitations. The follow-up time of this study was only 2 years, and the plasma A
concentrations was measured only at baseline, the plasma concentrations did not reflect long-term changes in plasma Af
levels. Therefore, further long-term follow-up of the study population and dynamic determination of plasma AP changes
may have more important significance for clarifying the relationship between plasma AP levels and cognitive function
changes.

Conclusion

In summary, our study found that people with higher baseline plasma A4, levels had significant cognitive decline
through a 2-year follow-up, suggesting that early high plasma AP;_4, levels may be a predictive factor of cognitive
deterioration.
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