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Argentina-Alzheimer’s disease neuroimaging
initiative (Arg-ADNI): neuropsychological
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ABSTRACT

The Argentina-Alzheimer’s disease neuroimaging initiative (Arg-ADNI) study is a longitudinal prospective cohort of 50 participants at a
single institution in Buenos Aires, Argentina. Longitudinal assessments on a neuropsychological test battery were performed on 15
controls, 24 mild cognitive impairment (MCI) patients and 12 Alzheimer’s disease (AD) dementia patients. In our study population, there
was a high prevalence of positive AD biomarkers in the AD group, 92.3% (12/13); and a low prevalence in the normal controls, 20%; almost
half (48%) of the patients diagnosed with MCI had positive amyloid detection. After a one year, the significant differences found at baseline
on neuropsychological testing were similar at the follow-up assessment even though the AD group had significantly altered its functional
performance (FAQ and CDR). The exception was semantic fluency, which showed greater impairment between the AD group and MCI and
normal controls respectively. For these tests, the addition of AD biomarkers as a variable did not significantly alter the variations previously
found for the established clinical group's model. Finally, the one-year conversion rate to dementia was 20% in the MCI cohort.
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RESUMO

El estudio de Argentina-Alzheimer’s Disease Neuroimaging Initiative (Arg-ADNI) es una cohorte prospectiva de 50 pacientes seguidos en
una misma institucion. Fueron evaluados cognitivamente 15 controles normales (CN), 24 sujetos con deterioro cognitivo leve (DCL) y 12 con
demencia tipo Alzheimer (DTA) leve. En los DTA, 92,3% tuvieron biomarcadores positivos para Alzheimery 20% en los CN. Casi la mitad de
los DCL presentaron biomarcadores positivos. Después de un afno de seguimiento, la diferencias significativas halladas en la visita de inicio
en las pruebas cognitivas fueron similares al ano aunque los DTA tuvieron empeoramiento funcional medido en el FAQy CDR. La excepcion
fue la fluencia semantica, la cual mostré mayor declinacion entre DTA y los demés grupos. La incorporacion de los biomarcadores como
variable no altero significativamente los hallazgos de grupo. La tasa de conversion a demencia anual fue del 20%.

Palabras-clave: enfermedad de Alzheimer; disfuncion cognitiva; biomarcadores; neuroimagen.

Alzheimer’s disease (AD) is the most common neuro-
degenerative disease causing dementia. Although there are
many genetic and environmental risk factors, age is the most
important risk factor that leads to sporadic AD. As the world
population ages, AD is becoming more prevalent' Moreover,
aging of the population will be more pronounced in under-
developed countries’, making South America a vulnerable

region’. Despite these predictions, few governmental policies
have been made in Latin America to tackle this epidemiologi-
cal problem in a comprehensive way.

The Alzheimer’s Disease Neuroimaging Initiative (ADNI)
is a worldwide, standardized, observational, and multi-
center study that analyzes longitudinal changes in clinical,
imaging, genetic, and biochemical biomarkers for the early
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detection and tracking of AD in participants who meet the
criteria for mild cognitive impairment (MCI) and mild AD,
including elderly normal controls. The aim of the ADNT is to
define the progression of AD, as well as to develop reliable
biomarkers as predictors of this disease. The study began
in 2004 and has been extended three times since its incep-
tion®. The Argentina ADNI (Arg-ADNI) has launched the
first South American ADNI effort to acquire data in a col-
laborative study®. Although our center committed to assess
a small cohort, this represented the first South American
population that has been studied in an exhaustive and stan-
dardized manner.

The aim of this article is to show data on longitudinal
changes in neuropsychological and biomarker testing after
one year follow-up in the three clinical, well-studied groups
of the first South American ADNI population.

METHODS

This was a one-year observational and longitudinal study,
which comprises the results of neuropsychological testing
in a well-studied population that is part of the ongoing Arg-
ADNI. In agreement with other worldwide ADNI programs,
Arg-ADNI follows the same study design to guarantee a stan-
dard and uniform evaluation of participants®. A cohort of 56
individuals between the ages of 55 and 85 were enrolled at
the Neurological Research Institute, Foundation for the Fight
Against Neurological Diseases of Children / Fundacion para
la Lucha contra las Enfermedades Neurologicas de la Infancia
(FLENT) and were divided into three possible clinical groups
according to the inclusion and exclusion criteria and sam-
ple classification: 15 cognitively normal participants were
included in the normal control group (NC group), 27 patients
in the mild cognitive impairment group (MCI group) and
14 patients diagnosed with Alzheimer’s disease (AD group).
Each participant from all three groups underwent a baseline
assessment, in which a structured evaluation was performed
including: clinical and neurological examination, neuropsy-
chological test battery, genetic blood test assay, cerebrospi-
nal fluid (CSF) AD biomarkers, brain 3.0 T MRI scan, FDG-
PET scan and PiB-PET scan; and then a follow-up visit that
was performed after 12 months after the first evaluation.

Standard protocol approvals and patient consent
This study received the approval of the FLENI bioethics

board. Each participant, with their corresponding study part-

ner, signed the informed consent form before initial evaluation.

Inclusion and exclusion criteria

The inclusion criteria were as follows:

1) Participants with a Hachinski Ischemic Scale’ score < 4;
the Geriatric Depression Scale® score < 6 and an education of
at least grade 6 or work history equivalent.
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2) A study partner with 10 hours per week of contact,
either in person or on the telephone, who could accompany
the participant to the clinical visits.

3) A list of allowed medications that were stable for four
weeks prior to the baseline evaluation.

4) Visual and auditory acuity adequate for neuropsycho-
logical testing.

5) Exclusion criteria were:

6) Major depression, bipolar disorder as described in the
DSM-IV within the past year.

7) Psychotic features, agitation or behavioral problems
within the last three months that could lead to difficulty
complying with the protocol.

8) History of schizophrenia (DSM-IV criteria).

9) History of alcohol or substance abuse or dependence
within the past two years (DSM-IV criteria).

10) Any significant systemic illness or unstable medical con-
dition that could lead to difficulty complying with the protocol.

11) Women had to be sterile or two years past childbear-
ing potential.

12) Participants could not have any medical contraindi-
cation to MRI or PET and could not be enrolled concurrently
in other trials or studies.

Sample classification

The classification criteria for each of the groups were as fol-
lows: In regard to memory complaints, participants in the NC
group had to be free of any complaint, while the MCI and AD
patients both had to have reported memory impairment. On
the Mini-Mental State Examination (MMSE)*'’, the range for
normal participants and those with MCI was 24-30, and for AD
was 20-26; all inclusive. The Clinical Dementia Rating (CDR)"
score for normal participants was 0 and for participants with
MCIwas 0.5 with a mandatory requirement of the memory box
score being > 0.5, and the rating for patients with AD was 0.5
or 1. For the memory criterion, delayed recall of paragraph 1
from the Logical Memory II subscale of the Wechsler Memory
Scale-Revised" (maximum score of 25) was used, with cutoff
scores as follows based on education: for normal participants
we established a cutoff score > 9 for 16 years of education,
between 5-8 for 8-15 years of education, and between 3-7 for
0-7 years of education. For participants with MCI and those
with AD, the cutoff scores were < 8 for 16 years of education, < 4
for 8-15 years of education, and < 2 for 0-7 years of education.
In addition, the NC participants had to be age-matched to the
other participants and could not have any significant impair-
ment in cognitive functions or activities of daily living. The par-
ticipants with MCI had to be intact with regard to functional
performance, and could not qualify for the diagnosis of demen-
tia. The participants with AD had to be at the mild stage of the
disease and had to meet the National Institute of Neurological
and Communicative Disorders and Stroke-Alzheimers disease
and Related Disorders Association criteria for probable AD",
regardless whether the CDR had been scored as 0.5 or 1.



Baseline visit

At the baseline visit, each participant provided all their
data about demographics, family and medical history. In
addition, they were given a clinical and neurological exami-
nation, neuropsychological test battery, CSF AD biomarker
measure, brain 3T MRI scan, FDG-PET scan and PiB-PET
scan. It usually took two or three visits to our center for par-
ticipants to complete the baseline visit, although the time-
frame for its completion was never over a month.

Neuropsychological test battery and MRI scan

At baseline, as well as at the one-year follow-up, partici-
pants were given the Alzheimers Disease Assessment Scale
(ADAS)"**, Montreal Cognitive Assessment (MoCA)'*", Clock
Drawing Test's, Rey Auditory Verbal Learning Test'** (RAVLT:
total, delayed recall, recognition score), Boston Naming Test*,
Semantic Fluency, Phonological Fluency®, Trail Making Test
A and B®* (TMT-A, TMT-B), Geriatric Depression Scale®, and
Functional Assessment Questionnaire (FAQ)®.

All participants also underwent a brain MRI with a 3
Tesla strength scanner including T1, T2, FLAIR, GRE and
DWI sequences. Images were saved in a Kodak Carestream
System at FLENI for clinical reviewing. No participant was
excluded for having MRI findings consistent with other brain
pathologies that could be the cause of cognitive impairment.
All the MRI images were examined by a radiologist as well as
retrospectively by the review board of the Arg-ADNL

""C-PiB-PET synthesis and purification

Synthesis of "'C-PiB was performed in the TRACERlab
FXC Pro Chemistry Synthesizer. The duration of the whole
process, from receipt of 'C-CO, to subsequent purification
was 35 minutes. Purification was performed through the dif-
ferential interaction among the components of the raw prod-
uct, the stationary and the mobile phases. The final purifica-
tion was performed within the synthesis module. The final
result was a mixed solution of the mobile phase with a vol-
ume of 28 ml physiological solution with a content of less
than 10% ethanol and approximately 200 mCi ''C-PiB. The
final result of the reaction was 10%.

After 50 minutes of the endovenous infusion of 10mCi
of "C-PiB, volumetric multislice computerized tomography
(CT) brain images were obtained using PET/CT Discovery
690 GE equipment. Images were obtained using a nonuni-
form attenuation correction with CT. Axial, coronal and sag-
ittal images were obtained either with MRI and/or CT.

PET visual analysis

Images were viewed and analyzed by two nuclear medi-
cine physicians, blinded to the clinical data of the patients.
The presence or absence of cortical amyloid and its spatial
distribution was analyzed qualitatively using visual color lin-
ear scales. Based on the concentration of activity of ''C-PiB,
the degree of cortical retention was classified as positive or
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negative. A total of 50 out of 56 patients underwent a PiB-PET
scan (89.2%).

CSFAD biomarkers

The CSF was obtained by lumbar puncture from 40 out
of 56 participants (71.4%). Core AD biomarkers AB1-42, total
tau and phosphorylated tau at T181 were quantified using
the INNOTEST (Fujirebio) enzyme-linked immunosorbent
assay kit. Cutoff values considered by our local laboratory as
a typical AD biomarker signature are: < 532 pg/ml for A, >
100 pg/dl for total tau protein and > 26.5 pg/ml for tau phos-
phorylated®. All three measures had to be in the range for AD
to consider the individual as positive.

AD biomarker considerations

In our cohort, not every participant underwent both
lumbar puncture and a PiB-PET scan and there were three
patients (two MCI and one AD) who, although they were
included at the baseline analysis, refused both imaging and
biochemical biomarker analysis. However, these partici-
pants were excluded during the follow-up for other reasons
as well (Figure 1). For the remaining 53 participants, at least
one or the other of these two biomarkers were analyzed. For
the purposes of analysis and diagnostic certainty, we con-
sidered a subgroup of participants to be “positive” for AD
biomarkers when at least one of these assays was positive
on amyloid detection and a “negative AD biomarker” sub-
group when at least one of the assays were negative. No dis-
crepancies were found in those participants who had both
AD biomarkers performed.

One-year follow-up visit

From the initial cohort of 56 participants, 50 were fol-
lowed up and completed the one-year follow-up visit. In this
visit, participants underwent clinical and neurological eval-
uation. The same neuropsychological test battery as for the
baseline visit was used, with the exception of the RAVLT,
which included a different list. Also, a new MRI scan was
performed. Conversion to dementia was measured by the
CDR score.

Data analysis

All data analysis was done using IBM SPSS software. For
baseline analysis, we used parametric (one way-ANOVA)
and non-parametric (Pearsons Chi-square) tests when
necessary. Post hoc group and magnitude effect analy-
ses were performed using Bonferronis method. For all
neuropsychological variables, we performed a baseline
group analysis and a one-year follow-up analysis using
ANOVA to assess differences between the clinical groups.
To address the impact of time and the biomarker status
in the patients’ evolution, we performed a repeated mea-
sures ANOVA with clinical groups and biomarker status as
factors. To address the assumptions needed in this model,
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we performed the Levene, Box Cox and Mauchly diagnos-
tic tests. A Huynh-Feldt correction was used to measure
intra-participant variations p-value. Standardized scores
(z-scores) were used when analyzing neuropsychological
tests when applicable. For standardization, we used the
mean and standard deviation (SD) from the FLENI-Aging
and Memory Center normal controls’ database.

Table 1. Population features at baseline visit.

Variable NC MCI AD p-value
n 15 27 14
66.7 7312 0.018
*
Age 702 616 > (anova)
0.642
Sex (male) 5 12 (chi square)
Eeluarion (Ears) 15.3 11.75 11.75 0.356
Y (3.37)  (3.88)  (3.99)  (ANOVA)
. 2/11 10/20 8/9
CSF biomarkers + (18.2%) (50%) (88.9%) 0.07
PIB + 2/15 10/22 11/13 0.01
(13.3%) (45.5%) (84.6%) (chisquare)
Biomarker status 3/15 12/25 12/13 0.000
(positive) (20%) (48%) (92.3%) ’

NC:normal controls; MCI: mild cognitive impairment; AD: Alzheimer’s disease;
CSF:cerebrospinal fluid biomarkers; PiB: Pittsburgh compound B; +: positive.

Table 2. Neuropsychological features at baseline visit.

RESULTS

Baseline characteristics of study participants

Information on the demographic characteristics of the
groups are summarized in Table 1. A total of 56 participants
were included at the baseline evaluation. Notably, partici-
pants in the AD group were significantly older than those
in the NC group, with a mean difference -7 + 2.5 (p = 0.018).
No significant differences were observed between the AD
and MCI groups. All three groups were similar with respect
to years of education and gender. All participants were of
European descent and Spanish-speaking. Fifty-three of
the 56 participants had at least one AD biomarker per-
formed (CSF 71.4%; PiB-PET 89.2%). The distribution of
positive AD biomarkers between groups was similar for
both methods (CSF and PiB-PET), with significant differ-
ences in the frequency of positivity of the NC group com-
pared with the AD group (CSF p = 0.07; PiB-PET p = 0.01).
In the case of the MCI group, there was a finding of posi-
tive amyloid detection in almost half of the participants
(CSF 50%; PiB 45.5%).

Table 2 shows the mean scores and SD of the neuro-
psychological testing between groups at the baseline visit.
The three groups significantly differed from each other in
the following tests: the RAVLT immediate recall, delayed

NC

MCI AD

Variable Significance  p-value
Mean SD Mean SD Mean SD
MMSE®e 29.21 1.58 28.63 115 21.64 3.5 * 0.000
Logical — immediate®"® 10.2 2.57 6.5 3.10 214 1.83 * 0.000
Logical - delayeda®c 793 215 3.92 3.45 0.5 1.09 * 0.000
CDR - Total*®e 0.03 013 0.5 0 0.78 0.42 * 0.000
ADAS - 11b¢ 6.64 3.78 8.48 3.23 19.30 6.39 * 0.000
ADAS - 13b¢ 11.53 4.63 15.73 3.65 30.07 8.28 * 0.000
Rey — immediate ¢ 42.86 8.34 30.80 8.49 18.86 7.87 * 0.000
Rey — delayed #°¢ 8.2 2.39 3.1 2.5 0.57 1.01 * 0.000
Rey — delayed - recognition®f© 12.73 179 9.96 3.39 6.08 3.20 * 0.000
MoCA#oe 2777 2.20 23.04 3:51 16.36 4.08 * 0.000
Fluency - P° 19.46 4.29 15.48 519 14.07 519 * 0.013
Fluency — Sema®e 21.46 8r85 17.84 8I08 12.07 3.81 * 0.000
Clock Design ¢ 5 0 4.33 1.00 2.93 1.64 * 0.000
Clock — Copy®®© ® 0 4.96 0.20 4.43 116 * 0.021
TMT-Abe 33.8 9.67 5111 21.41 105.78 80.94 * 0.000
TMT-Babe 75.8 29.05 143.33 78.62 24471 83.46 i 0.000
FAQPe 0 0 2.4 3.45 12.7 9.3 * 0.000
GDS 1.7 1.49 2.7 2.4 1.7 1.61 NS 0.295
Boston®e 28 2.39 26.41 2.98 20.57 5.73 * 0.000

MMSE: Mini Mental State Examination; Logical memory: Logical Memory Il subscale of the Wechsler Memory Scale-Revised (immediate and delayed recall);
ADAS: Alzheimer’s disease Assessment Scale; Rey: Rey auditory verbal learning test (immediate, delay and recognition); MoCA: Montreal Cognitive Assessment;
Fluency - P: Phonological fluency; Fluency — Sem: Semantic fluency. Clock: Clock Drawing Test; TMT-A and TMT-B: Trail Making Test A and B; FAQ: Functional
Assessment Questionnaire; GDS: Geriatric Depression Scale; Boston: Boston Naming Test. a. differences between control group and MCI group; b. differences
between Normal Control group and Alzheimer’s dementia; c. differences between MCI group and Alzheimer’s dementia group.
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recall and recognition (all three phases of memory), MoCA
test, Semantic Fluency and TMT-B (p = 0.000). For the
baseline analysis, the MMSE, Logical Memory and CDR
were not considered, as these tests were used as part of
the sample classification process, but they were consid-
ered in subsequent longitudinal analysis. For the rest of
the neuropsychological tests, we found significant differ-
ences between the NC and AD groups, as well as between
the MCI and AD groups, but not between the NC and
MCI groups. There was no significant difference in the
Geriatric Depression Scale between any of the groups. The
NC group had no functional impairment as shown in the
FAQ; however, there was a significant difference between
the MCI versus the AD group, as expected (MCI mean
score 2.4 versus AD mean score 12.7; p = 0.000).

Longitudinal analysis

As mentioned above, 50 participants completed the
one-year follow-up visit, as six participants were excluded
during the follow-up, causing slight changes in the total num-
ber of participants in each group: NC (n = 14); MCI (n = 24)
and AD (n = 12) (Figure 1). Regarding the clinical status, five
MCI participants had converted to dementia (AD group)

based on functional worsening measured by the CDR (con-
version from CDR 0.5 to 1). This represented a rate of conver-
sion of 20% at the one-year follow-up. Four of these partici-
pants had a positive AD biomarker (only one was negative).
For the purpose of longitudinal analysis of the neuropsycho-
logical testing, these participants were kept in the MCI group
preserving the initial classification (Figure 1).

Figure 2 shows the evolution of scores of the neuro-
psychological testing indicating the mean values and SD
between baseline (T1) and annual visit (T2) for each clini-
cal group. To achieve a better correlation between the test
results and age and educational level, z scores were used for
most of the tests, except for the MoCA, ADAS-cog, Logical
Memory, FAQ and CDR, in which the sum of boxes was used
instead. In addition, and next to the graphs of the clinical
groups, the same model was drawn showing those partici-
pants who had positive AD biomarkers versus those who
were negative.

The Logical Memory test was included in the longitu-
dinal analysis. After one year, the significant differences
between groups remained similar to the baseline visit
(p = 0.000) and time did not cause a significant decline
in total scores for both immediate and delayed recall.

Baseline
n=56
NC MCI AD
n=15 N=27 n=14
1 Cancer,
1 Negative ! P§|qU|atr|c 1 Cancer,
} disease, L )
to continue ) 1 Institucionalized
1 Negative
to continue
NC Total MCl L5 AD
\n:M n=24 ' B n:D

n=50

Total subjects after 1 year Follow-up

3rd group from top: Middle, line 2 should read: Psychiatric disease; Far right box line 2 should read: institutionalized; Bottom row should read: Total participants

(NOT subjects)
Figure 1. Participants flowchart after one-year follow-up.

Chrem Méndez P et al. First Latin-American cohort studied with biomarkers

235



The presence of AD biomarkers in this test did not change
the evolution slopes significantly. However, we observed a
trend towards improvement for those who were negative
for AD biomarkers. This same situation was found for the

RAVLT, as significant differences were found after one year
(p =0.000) but there were no significant changes in the total

scores.

In this case, the presence of AD biomarkers did not

modify the results slope.
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Green line:NC group; Yellow line: MCI group; Red line: AD group; T1: Baseline visit; T2: One-year follow-up.
Figure 2. Evolution line graphs for each clinical group and the respective neuropsychological test; and comparison of groups for

the AD biomarker status (positive versus negative).
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VERBAL MEMORY ASSESSMENT AND EVOLUTION
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LANGUAGE ASSESSMENT AND EVOLUTION
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Figure 2. Evolution line graphs for each clinical group and the respective neuropsychological test; and comparison of groups for
the AD biomarker status (positive versus negative).
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NEUROPSICHYATRIC SCORES AND EVOLUTION
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Figure 2. Evolution line graphs for each clinical group and the respective neuropsychological test; and comparison of groups for

the AD biomarker status (positive versus negative).

With regard to the short tests, the MMSE, MoCA and
ADAS showed constant differences over this timespan
(p=0.027; p = 0.001; p = 0.001 respectively). However, for only
the MoCA test, time had a significant impact in all three clini-
cal groups with a significant decline of 1.35 points (p = 0.018)
in the global score.

There was no difference between groups over the times-
pan for the Geriatric Depression Scale. With respect to the
FAQ, the AD group showed a mean decline of 18.27 points
(p = 0.000) compared with the MCI group and 20.4 points
compared with the NC group (p = 0.000). There was no dif-
ference between the MCI group and the NC group. The addi-
tion of an AD biomarker in this model showed no significant
impact although it should be considered that only one par-
ticipant had a negative biomarker in this group (almost all
positive). The same was found for the CDR as the AD group
increased by 4.34 more points compared with the mean value
of the MCI and NC groups.

When analyzing the language domain, semantic flu-
ency showed different evolutions over time between the
groups (p = 0.008), insomuch as the AD group had a mean
decline of 1.71 z score points compared with the NC group
(p = 0.000) and 1.17 z score points compared with the MCI
group (p = 0.006). For the Boston Naming Test and phono-
logical fluency, the same significant differences found at
baseline remained at the one-year visit. For these tests, the
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addition of AD biomarkers as a variable did not significantly
alter the variations previously found for the established clini-
cal groups model.

Finally, there were no significant variations over time
for the non-memory tests (TMT-A and TMT-B) from those
differences found at the baseline visit. Again, the addition
of the biomarker variable in the model also did not change
these findings.

CONCLUSIONS

In this longitudinal study, we describe variations found
in neuropsychological testing of the first ADNI cohort in
South America after a one-year follow-up. In this study,
there was a high prevalence of positive AD biomarkers in
the AD group, 92.3% (12/13) and a low prevalence in the
NC group, 20%. This means that the AD group represented
a high probability pre-test group (the probability of having
positive amyloid plaques prior to detection). The prevalence
of AD biomarkers found in the NC and AD groups could
have important considerations about the correct indica-
tion of AD biomarkers in the clinical setting. As previously
noticed for other imaging task groups, the use of biomark-
ers is not recommended in these individuals due to their
lack of usefulness in the diagnostic process. A different



scenario is set for the MCI group with respect to AD bio-
markers. Although MCI patients are at risk of converting to
AD, there is great uncertainty about the underlying pathol-
ogy, as a non-AD pathology could be causing the clinical
symptoms. Therefore, it is essential to have biomarkers that
support the suspected diagnosis in investigational studies.
In our cohort, almost half (48%) of the patients diagnosed
with MCI had positive amyloid detected, and the conver-
sion rate to dementia was 20% ( five patients from the MCI
group). Interestingly, one of the participants who converted
to dementia had negative amyloid biomarkers. Although,
in this patient the possibility of a false negative result could
not be ruled out?, non-AD pathology in patients with an
AD-like phenotype is not uncommon?®. Even though MCI
patients with positive AD biomarkers are at higher risk of
conversion to dementia, in our cohort there was no addi-
tional impact on neuropsychological tests when differen-
tiating positive MCI versus negative MCI after one year.
We acknowledge that the time period may have been too
short to show significant differences, although some trends
were found between groups.

In regard to the baseline analysis, it is well established
that these groups represent a clinical continuum in mem-
ory impairment with different functional levels. However,
not all the tests had the discriminatory power to recognize
all groups, probably due to the preservation of the other
cognitive domains usually found in MCIL Of note, we found
that MCI patients who only had referred memory problems
(amnestic type) also showed some impairment on non-mem-
ory tests, as was demonstrated by the TMT-B and semantic
fluency, regardless of the expected impairments on mem-
ory tests. In regard to short tests, the MoCA test showed
statistically significant differences among the three groups
(p = 0.000). In contrast, the ADAS-cog could only discrim-
inate the AD group from the NC and MCI groups, but not
the NC group from the MCI group. This makes MoCA a suit-
able (and shorter) test when screening individuals with cog-
nitive complaints and also an alternative test to the MMSE,
as previously reported'®.

Longitudinally, the significant differences found at base-
line were similar in the one-year follow-up assessment for
almost all tests, perhaps due to the relatively short time
between evaluations. The exception was semantic fluency,
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