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Abstract

Background—There is a range of factors that predict the development of Alzheimer’s disease
(AD) dementia among patients with amnestic Mild Cognitive Impairment (MCI).

Objectives—To identify the neuropsychological, genetic and functional brain imaging data that
best predict conversion to AD dementia in patients with amnestic MCI.

Methods—~From an initial group of 42 amnestic MCI patients assessed with neurological,
neuropsychological and brain SPECT, 39 (25 converters, 14 non-converters) were followed for 4
years, and 36 had APOE &4 genotyping. Baseline neuropsychological data and brain SPECT data
were used to predict which of the MCI patients would develop dementia by the end of the 4 years
of observation.

Results—The MCI patients who had converted to AD dementia had poorer performance on
long-term visual memory and Semantic Fluency tests. The MCI subjects who developed dementia
were more likely to carry at least one copy of the APOE ¢4 allele (Hazard Risk = 4.22). There was
lower brain perfusion in converters than non-converters, mainly in postcentral gyrus. An
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additional analysis of the SPECT data found differences between the MCI subjects and controls in
the posterior cingulate gyrus and the basal forebrain. When the brain imaging and
neuropsychological test data were combined in the same Cox regression model, only the
neuropsychological test data were significantly associated with time to dementia.

Conclusion—Although the presence of reduced brain perfusion in postcentral gyrus and basal
forebrain indicated an at-risk condition, it was the extent of memory impairment that was linked to
the speed of decline from MCI to AD.
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INTRODUCTION

The dementia associated with Alzheimer's disease (AD) is commonly diagnosed among
individuals older than 65 years [1], however, the underlying neuropathological changes
begin many years before clinical onset [2, 3]. The identification of the preclinical state has
led to the desire to develop intervention models that can delay or prevent the onset of the
clinical dementia [4]. Studies that examine risk factors for the development of clinical
dementia from an asymptomatic state reveal the complexity of the problem [4]. However,
the risk factors associated with the development of dementia from the prodromal syndrome
of Mild Cognitive Impairment (MCI) are somewhat more clear [5-8], and include age, the
APOE ¢4 allele and memory function (among others).

With the increase of interest in these prodromal syndromes, there is also an increase of
interest in the use of biomarker data, often from expensive or invasive tests including
Magnetic Resonance Imaging, Single Photon Emission Computed Tomography (SPECT),
Positron Emmission Tomography, and the analysis of cerebral spinal fluid for the presence
of beta amyloid. By contrast, more cost-effective measures of brain function, specifically
neuropsychological tests, are also able to predict risk of developing dementia from MCI [9],
and are sufficiently sensitive that the combination with biomarker data does not carry a
significant increase in prediction quality [5-6, 10].

MCI typically (but not always) includes evidence of memory loss, and the memory loss
most commonly exists in the presence of deficits in performance in other cognitive domains
[8, 11-21]. Those patients with MCI with multiple cognitive deficits are more likely to
develop clinical dementia than those who have an isolated memory deficit [8, 16, 22-27].
Nevertheless, the best neuropsychological predictors of the development of dementia from
MCI appear to be related to the extent of the memory loss (Delayed recall of Logical
Memory WMS-R [26, 28, 29], Delayed recall of a list of words [6, 30-32]; Recognition task
of a list of words [7, 33]; Delayed recall of the Rey’s Complex Figure [31, 32]). Others have
noted that impairments in executive functions (i.e., Trail Making B [6, 32]), language (i.e.,
Semantic Fluency [6, 26, 34]), or even a summary measure of mental state (i.e., MMSE [6,
35], Clock test [26]) are better predictors of dementia than memory function alone.
However, it should be noted that even among the longitudinal studies, follow-up is generally
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limited to two years or fewer and most of the conversions from MCI to dementia occur
relatively early in the longitudinal follow-up suggesting that these patients were on the cusp
of clinical dementia (for discussion, see [36]).

Brain functional imaging studies with SPECT have found that those patients who develop
dementia from MCI showed reduced cerebral blood flow in a variety of brain regions
including the medial temporal lobe, the temporal/parietal cortex, the posterior cingulate
gyrus, the precuneus, and the prefrontal cortex [35, 37-43]. This pattern of altered perfusion
is similar to that seen in mild AD [7, 38, 44-47].

We have previously shown that patients with MCI who developed dementia within two
years had poorer performance on measures of verbal recognition memory than those who
did not [7]. However, we did not find differences in brain perfusion, as measured by SPECT,
between the converters and non-converters. In the present study, we added an additional
approach to the analysis of the brain perfusion data by determining the extent to which
perfusion in two cerebral regions of interest (posterior cingulate and basal forebrain)
contributed to prediction of dementia after a longer, 4-year follow-up period. The purpose of
the present study was to describe the neuropsychological and brain SPECT imaging data,
along with APOE genotype, in predicting the development of dementia among 42 patients
with the amnestic form of MCI.

METHODS

Subjects

Forty-two patients with the amnestic form of MCI were originally enrolled in the study [18];
all of the patients were older than 64 years and were functionally literate at the time of the
baseline assessment. None had significant depressive symptoms or a DSM-IV Axis-I
psychiatric disorder (except for dementia), neurological disease (other than dementia), or a
focal structural lesion on CT imaging. None of the patients had a history of alcohol or other
substance abuse, severe visual abnormalities or significant aphasia at the time of study
enroliment.

At the time of the baseline assessment and annually thereafter, each participant completed a
neurological and neuropsychological assessment. Each of the patients was classified
according to current research-level criteria for MCI and dementia (See [7] for details). Over
the course of the four years of observation, one of the patients died, one refused to continue,
and one was lost to follow-up, leaving 39 for the analysis of dementia incidence. All of them
had a baseline SPECT, and 36 had APOEe4 genotyping. Data regarding the demographical
and APOE status of the subjects are shown in Table 1.

At baseline, a part from the 42 MCI patients, 42 control subjects and 42 patients with mild
AD were assessed. The study inclusion and exclusion criteria were detailed elsewhere [18].
Briefly, the control subjects were volunteers who had no neurological or psychiatric
symptoms, no evidence (by history) of functional impairment due to declining cognition,
and who had normal performance on the neuropsychological battery. The AD patients all
met the National Institute of Neurological and Communicative Disorders and Stroke-

J Alzheimers Dis. Author manuscript; available in PMC 2015 January 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Alegret et al.

Page 4

Alzheimer’s Disease and Related Disorders Association (NINCDS/ADRDA) criteria for
Probable AD, with a Clinical Dementia Rating (CDR) score of 1, and they were all taking
acetylcholinesterase inhibitors (AChEIs). In the present study, Control and AD groups data
were only used for the second SPECT analysis.

Neuropsychological assessment

The neuropsychological battery has been described in detail previously (see previous studies
[18, 48] for details) and it includes measures sensitive to orientation, attention, verbal and
visual long-term memory, language, visual gnosis, praxis and executive functions. The tests
were: Temporal, Spatial and Personal Orientation; Digit span forwards and backwards,
Block Design and Similarities subtests of Wechsler Adult Intelligence Scale-Third Edition
(WAIS-I11); The Word List Learning test from the Wechsler Memory Scale-Third Edition
(WMS-III), including a recognition task; the Long-term Visual Memory subtest of The
Repeatable Battery for the Assessment of Neuropsychological Status (RBANS), including a
recognition task; Verbal comprehension (2 simple, 2 semi-complex and 2 complex
commands); an abbreviated 15 item confrontation naming test from the Boston Naming
Test; the Poppelreuter test; Luria’s Clock test; Ideomotor and Imitation praxis; the
Automatic Inhibition subtest of the Syndrom Kurtz Test (SKT); Phonetic Verbal Fluency
(words beginning with ‘P’ during one minute); Semantic Verbal Fluency (‘animals’ during
one minute), and the Spanish version of the Clock Test.

APOE genotyping

The APOE &4 allele was identified with commercial kits for APOE rs429358 (SNP112) and
rs7412 (SNP158) from Roche Diagnostics (Germany). The APOE alleles were amplified
using LightCycler ApoE Mutation Detection Kit (Roche diagnostics, Germany) and were
detected using real-time PCR technology (LightcyclerR 480 System, Roche Diagnostics,
Germany) following the manufacturer's instructions. Different compound heterozygotes for
APOE SNPs were verified in an independent research laboratory in order to check the
quality of the results.

Brain SPECT procedure

Within three weeks of the baseline visit, a brain SPECT was performed using procedures
previously described [18]. A voxel-based analysis was performed on the SPECT images
using Statistical Parametric Mapping (SPM8), running on Matlab 7.9 (Mathworks Inc,
Sherborn, MA). Images were initially converted from DICOM to Analyze format using
MRIcro (http://www.mccauslandcenter.sc.edu/mricro/index.html), and transferred to SPM8.

The SPECT images were normalized to the Montreal Neurological Institute template and
smoothed with a 3D Gaussian kernel (8-mm FWHM). T-test comparisons of SPECT images
were performed between converter and non-converter groups. The analysis was carried on a
voxel-by-voxel basis, generating Statistical Parametric Maps of group-related differences in
brain perfusion (T-map). Results meeting a height threshold p< 0.01 (uncorrected) [49] and
an extent threshold of 30 voxels were considered significant. The eigenvariates of the
clusters that differed between converter and non-converter groups were extracted and added
to the SPSS database.
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In addition to identifying directly the brain regions associated with developing dementia
(i.e., MCI converters vs MCI non-converters), we also identified regions from the analysis
of the SPECT images that were associated with MCI and AD in the posterior cingulate gyrus
and basal forebrain (i.e., Controls vs MCI/AD). Cluster-level eigenvariates were extracted,
and the values for the MCI patients were also added to the SPSS database (see Figure 2 and
Table 4). Finally, the baseline SPECT images were modeled in a multiple regression model
with performances on visual recall as a covariate within SPM8. Results meeting a height
threshold of p< 0.01 (uncorrected) and k= 100 were considered statistically significant.

Statistical analysis

RESULTS

Statistical analysis of the clinical variables was performed using SPSS (version 20.0; SPSS
Inc., Chicago, II1). T-tests with Bonferroni’s correction for multiple comparisons, and 2
were carried out to compare baseline sociodemographic, clinical, neuropsychological,
SPECT and genetic data as a function of group status at the end of the study. Correlation
analyses were performed between neuropsychological data, and between SPECT and
neuropsychological data. Adjusted effect sizes for those parameters associated with
conversion were calculated. A Cox Regression analysis of time to develop dementia was
carried out with the variables that showed statistically significant differences in the
unadjusted analysis.

As detailed in [18]), at baseline, the 42 MCI patients, the 42 Controls and the 42 mild AD
patients had equivalent ages and educational level, and gender distribution. 25 of the 39
MCI patients (64.1%) developed AD dementia (see Table 1); the scores of the participants
on the baseline neuropsychological tests are detailed in Table 2.

The MCI subjects who converted to AD dementia during the 4-years of follow-up differed
from non-converters on the RBANS long-term visual memory scores. Although the
performance on the measure of Semantic Fluency and the MMSE scores differed between
groups, they did not reach significance after Bonferroni’s correction (p< 0.002) (see Table
2).

In addition to the memory impairment, to have language (x%= 0.36, p= 0.55),
visuoperceptive (x2= 0.098, p= 0.75), praxis (x2= 2.34, p= 0.126) or executive (x2= 0.70, p=
0.792) functioning mildly affected was not associated with an higher risk of conversion to
AD dementia. Moreover, a greater number of impaired functions was not related to an
increased risk of dementia conversion (t= 0.34, p= 0.737).

In the whole MCI group, the visual retention scores significantly correlated with other
measures of memory (Temporal Orientation: r= 0.45, p= 0.003; Verbal Retention: r= 0.54,
p< 0.0001; and Semantic Fluency: r= 0.44, p= 0.003). Verbal Retention was significantly
related to another measure of memory (Visual Retention: r= 0.54, p< 0.0001). Semantic
Fluency significantly correlated with memory (Visual Retention: r= 0.44, p= 0.003).
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As shown in Table 1, 73.9% of the patients who developed dementia had at least one copy
of the APOE ¢4 allele compared with 26.1% in non-converters. Although the Logistic
Regression analysis showed that after adjusting by age and education, €4 was not
significantly associated with conversion to dementia, the presence of at least one APOE &4
allele increases by 4 times the risk of conversion to dementia (Hazard Risk, HR=4.22, CI
95% 0.89-19.84, p= 0.068).

Baseline Differences in Perfusion

The MCI converter group showed statistically significant lower perfusion at baseline than
the non-converter one in the right superior parieto-occipital lobe, right postcentral gyrus, left
inferior frontal cortex, left superior parietal lobe, and bilateral precuneus (see Table 3 and
Figure 1 for details).

The analysis of the baseline SPECT images also revealed two critical brain regions that were
sensitive to the presence of MCI and AD. The regions of the basal forebrain and the
posterior cingulate gyrus had perfusion levels that were significantly lower in the MCI and
AD patients compared to Controls (See Table 4 and Figure 2). The differences in the
perfusion values in the posterior cingulate (F(2, 89)= 9.93, p< 0.001, n? = 0.18) and basal
forebrain regions (F(2, 89)= 8.70, p< 0.001, n?2 = 0.16) were significant as a function of
diagnostic group. On average, perfusion in the normal Controls exceeded that of the MCI
group which exceeded that of the AD group (LSD Tests, p< 0.05) (Figure 2).

Prediction of Developing AD from MCI

A Logistic Regression analysis using a forward conditional variable selection (Wald criteria)
was carried using the neuropsychological variables that showed statistically significant
differences between the two groups of MCI patients in the unadjusted analyses (before
Bonferroni correction): RBANS long-term visual memory, Semantic Fluency and MMSE.
The presence of APOE ¢4 and age (at baseline) were forced into the model in the first step.
Only performance on the RBANS long-term visual memory test showed a statistically
significant effect (Wald= 4.44, p=0.035, HR= 0.62; Cl 95% 0.39-0.97).

A second Logistic Regression analysis using a forward conditional variable selection (Wald
criteria) was performed with the eigenvariates of the clusters that differed between converter
and non-converter groups. Only the first eigenvariate (right postcentral gyrus) showed a
statistically significant effect (Wald=5.72, p=0.017, HR= 0.89; CI 95% 0.82 — 0.98).

Finally, a Logistic Regression analysis with neuropsychological and SPECT significant
variables was carried out, showing that only the first eigenvariate (right postcentral gyrus)
showed a statistically significant effect (Wald=5.72, p=0.017, HR= 0.89; CIl 95% 0.82 —
0.98). Moreover, a Cox Proportional Hazard model was performed to measure the
associations between the various predictor variables and time to develop dementia, showing
that only the RBANS long-term visual memory showed a statistically significant effect
(Wald=10.39, p=0.001, HR=0.72; Cl 95% 0.59 — 0.88).

In the complementary analysis of the SPECT data, eigenvariates from the basal forebrain
and posterior cingulate gyrus were extracted. A Cox Proportional Hazard model was
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performed to measure the associations between the various predictor variables and time to
develop dementia. In the first step of the model, only age was significantly associated with
time to dementia (See Table 5). In the second step, the RBANS Memory score and Semantic
Fluency were significantly associated with time to dementia, and sex was now a significant
predictor. Finally, in the third model, using data from the 36 MCI patients with APOE
genotyping, we found that once age, sex and RBANS memory performance were entered,
APOE and Semantic Fluency were not associated with time to dementia. Neither the
perfusion of the basal forebrain nor the posterior cingulate gyrus were significantly linked to
dementia in the adjusted model.

Relationship between neuropsychological and brain perfusion data

Within the MCI group, the correlations between the two regions (PC and BF) and the
neuropsychological test data were small and not significant. However, the baseline SPECT
images modeled in a multiple regression model with performances on visual recall as a
covariate within SPM8 showed that lower performances on RBANS visual recall were
statistically correlated with lower perfusions in Brodman’s Areas 7, 9, 18 and 19 (right) and
11 (left) (see Figure 3).

DISCUSSION

This is the first longitudinal follow-up study of amnestic MCI using a combination of
neuropsychological, APOE and brain SPECT data to predict the development of dementia.
We found that the measures of neuropsychological function best predicted the time to
develop AD in fully adjusted models. Our findings suggest that as visual memory
performance begins to failure, the decline toward AD becomes more detectable.

From the 39 subjects with MCI, 64.1% developed dementia during the 4 years of
observation. The incidence rate of ~15% per year is similar to that reported in previous
longitudinal studies with amnestic MCI subjects [27, 50]. All of the patients who developed
dementia developed Probable AD, likely due to the fact that our original sample of MCI
patients was carefully selected. In order to be included in this study, they must have had a
memory impairment, and they could not have other comorbid medical conditions such as
cerebral vascular disease, developmental disabilities, and the like, that could account for
their cognitive deficits [8, 51]. Consistent with previous studies [27, 52], to be older and a
woman seems to be related with a higher risk to develop AD dementia, and the presence of
at least one APOE ¢4 allele increased by 4 times the risk of conversion to dementia. In
addition, the fact that nearly 75% of the individuals who developed dementia were also
carrying at least one copy of the APOE ¢4 allele suggests that our MCI patients were, in
fact, demonstrating the first clinical signs and symptoms of their underlying AD.

According to previous studies [35, 37-43], MCI patients subjects who developed dementia
had perfusion deficits at study entry mainly in the precuneus, but also in right superior
parieto-occipital lobes, right postcentral gyrus, left inferior frontal cortex and left superior
parietal lobe. Thus, signs of decreased blood flow can already be seen prior to clinical
expression of the dementia in the MCI patient who will go on to AD within 4 years.
However, at the same time, we found perfusion deficits in the basal forebrain and posterior
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cingulate that differentiate MCI and AD from normal controls (and from each other), but
which are not significantly related to the time to develop dementia. This suggests the
possibility that while perfusion defects, reflecting altered function in these brain regions, are
necessary for the development of AD, they are not sufficient. Additional impaired function
is needed to produce the full clinical syndrome.

Long-term visual memory performance, assessed by RBANS Memory test, has
demonstrated to be useful to predict conversion to dementia in MCI subjects. Lower
performances on the RBANS Memory test not only were associated with an increased risk
of conversion to dementia, but also with a faster conversion. Performances on RBANS
retention were significantly correlated with other measures of memory, such as temporal
orientation, verbal retention on the WMS-I1I and semantic fluency, confirming that it is
really sensitive to memory. Moreover, the SPM analysis, within the MCI group, showed that
better baseline performances on visual recall were related to increased brain perfusion in
dorsolateral prefrontal and visual associative areas, reinforcing that visual memory accuracy
depends on executive and visuospatial abilities. Thus, our results are confirming the overlap
between memory pathways and AD pathogenesis. Visual recall impairment seems to be
reflecting the early clinical signs of the underlying AD pathogenesis.

Our study suffers from a small sample of MCI patients. Even though the majority developed
dementia within the follow-up window, we likely lacked the statistical power to fully
examine the influence of all of the available predictor variables. Our failure to find that the
SPECT data did not predict dementia in the fully adjusted models may be due, in part to the
sample size. Indeed, the impact of the small sample size can be seen in the instability of the
Hazard Risks between models 2 and 3 (when 3 cases are lost due to missing APOE data).
Finally, as has been noted previously [36] estimation of true incidence of dementia from
MCI, and the identification of risk factors and risk modifiers, requires the opportunity to
observe the onset of the MCI. Otherwise, we risk combining patients with long MCI
histories with those who only recently developed cognitive impairments into a single group,
thus reducing our sensitivity to biomarker variables.

Our findings reinforce the need of administering a complete neuropsychological test
assessment for visual/verbal memory recall in the clinical setting, with the consideration of
time constraints and effects of testing on the patient. Time of testing can produce both
emotional and physical stress on the patient, due to performance anxiety, worry about the
diagnosis and AD effects in general. Thus, this study is helpful to know which tests are the
most useful to detect prodromal AD to optimize the neuropsychological battery, and to
allow an early detection of individuals at risk to develop AD dementia. SPECT data and
APOE €4 genotyping may also be useful to identify those MCI patients with an underlying
AD pathology and who will develop clinical dementia within 4 years.
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Figure 1.
Basal low blood flow on the right superior parieto-occipital lobe, right postcentral gyrus, left

inferior frontal cortex, left superior parietal lobe, and bilateral precuneus associated with
conversion to AD in amnestic MCI subjects.

At the top, T-map was represented onto a glass brain in three orthogonal planes, called MIP
(maximum intensity projection). At the bottom, T-map was superimposed on the canonical
single-subject MR image of SPM8, for a better anatomical location.

The colored scale represents statistical values (T-map), showing statistically significant
lower brain perfusion in the converter MCI group than in the non converter MCI group (p<
0.01, extent threshold 30 voxels).
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Figure 2.
Regional perfusion defects (Controls > MCI > AD)

The colored scale represents statistical values (T-map), showing statistically significant
lower brain perfusion in the MCI and AD groups compared to the Control group.
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Figure 3.
Regions showing statistically significant correlation between baseline cerebral perfusion and

performance on visual recall in all MCI subjects.
The colored significant areas (X, Y, Z) are located in Brodman’s Areas 7, 9, 18 and 19
(right) and 11 (left).
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Table 1

Demographical and genetic characteristics of the MCI subjects.

Converters  Non converters — Statistics  Effect size3
25 14
Sex ((%(N)) Male) 46.2 (6) 53.8 (7) 2731 0.26
Education (%(N) < Elementary school) 61.9 (13) 38.1(8) 0.961 0.05
Age in years (mean (SD)) 77.6 (4.1) 74.6 (4.0) 2182 0.75"
APOE &4 allele (%(N) Carrier) 73.9 (17) 26.1 (6) 4.391 0.35"

SD: Standard deviation;
1
XZ;

2
t-test.

3 . . .
Cohen’s d for continuous variables, and Cramer’s V for categorical data are reported.

*
p<0.05
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Comparison of basal neuropsychological performances between converters and non-converters MCI group

subjects.
Converters  Non converters  t(1,37) Cohen’sd
X (SD) X(SD)
MMSE 25.2 (2.0) 26.8 (1.6) 2.48 0.88
Temporal Orientation 3.6 (1.4) 4.1(0.9) 1.14 0.37
Memory
Total Learning WMS-11l  18.6 (5.5) 19.9 (3.9) 0.79 0.26
Delayed Recall WMS-11I 1.2 (1.4) 1.6 (1.4) 0.78 0.25
Recognition WMS-I11 9.2 (2.7) 8.0 (3.2) -1.21 -0.40
Visual mem. RBANS 2.2(1.9) 48(2.5) 3.68 121*
Visual recog. RBANS 6.9 (1.8) 6.4 (2.7) -0.77 -0.25
Digit span Forward 5.0 (1.0) 5.1(1.4) 0.18 0.06
Digit span Backward 3.3(0.8) 3.9(0.9) 2.03 0.67
Praxis
Ideomotor 4.0(0.2) 4.0 (0.0) 0.74 0.24
Construction 3.2(0.9) 32(1.2) 0.16 0.05
Imitation 3.4(0.9) 3.4(0.9) 0.10 0.03
Language
15-item BNT 13.5 (1.6) 13.4 (1.8) -0.16 -0.05
Visuoperception
Poppelreuter (correct) 9.3(0.9) 9.1(11) -0.42 -0.14
15-OT (correct) 11.1 (2.1) 11.6 (1.9) 0.66 0.22
Luria’s Clock test 2.8(1.0) 2.7(0.8) -0.28 -0.09
Executive functions
SKT seconds 33.0 (9.0) 29.8 (6.1) -1.18 -0.39
Phonetic Fluency 11.3 (4.4) 11.4 (5.0) 0.05 0.02
Semantic Fluency 10.9 (2.9) 13.7(3.1) 2.79 0.92
Abstract Reasoning 9.4(3.1) 9.4 (2.3) -0.01 -0.01

MMSE: Mini-Mental State Examination; 15-OT: The 15-Objects test; S.E.: Standard error; WMS-I11: Wechsler Memory Scale-I11; 15-item BNT:

15 items abreviated Boston Naming Test; SKT: Automatic Inhibition subtest of the Syndrom Kurtz Test (number of errors).

*
Statistically significant after Bonferroni’s correction (p< 0.002).
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Brain areas showing statistically significant differences between those MCI who converted to AD and those

who did not.
Cluster size z uncor’?’ected
Region (num.voxels) | T- Score | score (voxel)
Right Superior Occipital 3.54 3.26 0.001
Right Superior Parietal 30 291 2.75 0.003
Right Postcentral gyrus 327 3.52 3.25 0.001
Left Precuneus 3.01 2.83 0.002
Right Precuneus 342 2.75 2.60 0.005
Right Precuneus 2.59 2.47 0.007
Left Inferior Frontal (pars triangularis) 31 2.92 2.75 0.003
Left Superior Parietal 83 2.68 2.54 0.005
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Cerebral Perfusion in Regions Defined by Between-Group Analysis

Table 4

Normal Controls MCl AD Effect size
Posterior Cingulate 76.9 (5.4) 725(6.9) | 69.1(7.2) 0.181
Basal Forebrain 67.7 (5.7) 63.1(6.9) | 59.9(8.1) 0.161

1 .
eta-squared effect size
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Table 5

Results of Cox Regression Models of Time to Develop Dementia from MCI
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Model 1

Model 2

Model 31

Age

1.13 (1.02-1.25)2

1.21 (1.08-1.35)2

1.47 (1.18-1.84)2

Education

1.80 (0.70-4.67)

0.93 (0.32-2.70)

1.56 (0.45-5.47)

Sex

1.05 (0.73-1.50)

1.73 (1.09-2.76)2

2.96 (1.47-5.99)2

Visual mem. RBANS

0.67 (0.52-0.86)2

0.57 (0.38-0.82)2

Semantic Fluency

0.85 (0.74-0.98)2

0.89 (0.75-1.05)

APOE ¢4

0.72 (0.22-2.32)
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