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Abstract

Introduction: The MoCa (Montreal Cognitive Assessment) Screening test has become rel-
evant in recent years in the screening of patients with Mild Cognitive Impairment (MCI).
It is important to seek and study simple and reliable tools in clinical practices that correlate
with biological markers that have been used to predict conversion from MCI to AD. Objec-
tive: To analyze the MOCA and its cognitive sub-scores and the relationship with Amyloid
pathophysiology in Alzheimer’s Disease. Methodology: 32 patients with MCI were studied,
they were separated according positive (n: 20) and negative (n: 12) underlying amyloid pa-
thology. The patients performed a extensive cognitive assessment that included MoCa Test.
' FLENI. Buenos Results: MoCa Total Scores showed significantly different results between groups (p <0.001)
Aires (Argentina) as well as the Memory Score (MoCa MIS), the Executive (MoCa EIS), the Attentional Score
(MoCa AIS)) (p <0.001) and the Orientation Score (MoCa OIS)) (p < 0.05) with worse per-
formance of patients with amyloid pathophysiology. Score of MoCa a cut-off point of < 24
was established, since the diagnostic sensitivity at this point was 83% and the specificity
70%. Conclusions: The MoCa is a useful tool to differentiate biomarker status in MCI. Fu-
ture studies should study this tool in the prodromal phases of the disease.
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Utilidad de un test de Screening (MoCa) para predecir
Fisiopatologia Amiloide en Deterioro Cognitivo Leve

Resumen

Introduccién: El MoCa (Montreal Cognitive Assesment) ha cobrado relevancia en
los ultimos afios en el cribaje de pacientes con Deterioro Cognitivo Leve (DCL).
El uso de herramientas clinicas simples y confiables con alta capacidad de pre-
diccién de la conversion del DCL a Enfermedad de Alzheimer (EA) es de gran
Correspondence: 1importancia. Objetivo: Analizar la capacidad del MoCa y sus sub-scores cognitivos
para la deteccion de fisiopatologia amiloide en un grupo de pacientes con DCL.

aria - Metodologia: Se estudiaron 32 pacientes con DCL, se los separd segun fisiopato-
Florencia , =0 . . . i
Clarens logia amiloide subyacente positiva (n:20) y negativa (n:12). Los pacientes realiza-
ron una extensa evaluacién cognitiva que incluyé en MoCA. Resultados: El Score
FLENI. Buenos ., L . .
Aires (Argentina) Total del MoCa arroj6 resultados significativamente diferentes entre grupos (p
E mail: < 0.001) asi como el Score de Memoria (MoCa MIS), el Ejecutivo (MoCa EIS), el
fclarens@fleni.org. Score Atencional (MoCa AIS) ) (p < 0.001) y el de Orientaciéon (MoCa OIS) ) (p
ar < 0.05) obteniendo un peor desempeno los pacientes con fisiopatologia amiloide.

Se establecio un punto de corte de < 24 para el Score Total del MoCa, ya que la
sensibilidad en este punto fue de 83% y la especificidad de 70%. Conclusiones: El
MoCa es una herramienta ttil para utilizar en pacientes con Deterioro Cognitivo
Leve debido a Enfermedad de Alzheimer. Futuros estudios deberian estudiar esta
herramienta en las fases prodrémicas de la enfermedad.

Palabras clave: Neuropsicologia; demencia; deterioro cognitivo leve; enfermedad
de Alzheimer; amiloide
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INTRODUCTION

Mild Cognitive Impairment (MCI) (Petersen
et al, 1999) is a stage between normal ag-
ing and early dementia. The identification
of subjects with MCI at risk of conversion to
Alzheimer’s Disease (AD) is very important
not only for clinicians, but for patients and
their families. The MoCa Screening Test
(Montreal Cognitive Assessment) is a very
well-known 10-minute cognitive screening
test for detection of MCI. It is widely known
to have a high sensitivity (90%) and speci-
ficity (87%) in the detection of MCI and the
distinction from normal cognition (Nasred-
dine et al, 2005). In 2017, the UDS 3 (Uni-
form Data Set) (Weintraub et al., 2018) of the
ADC program (Alzheimer’s Disease Centers)
of the National Institute of Aging included it
as part of its neuropsychological evaluation
as a screening test (Besser et al., 2018). It
has been translated into more than 37 lan-
guages, and 1s a simple, fast and economic
tool that is being used to detect cognitive
changes in prodromal stages of neurodeneg-
erative diseases. It 1s important to provide
simple and reliable tools in clinical practices,
besides biological markers that have been
used to predict conversion from MCI to AD.

Sub scores from MoCa have already been
used to predict conversion to AD in individu-
als with MCI , establishing cut off scores
from MoCa Total Score and MoCa Memory
Index (MIS) (Julayanont, Brousseau, Chert-
kow, Phillips & Nasreddine, 2014). The Mo-
Ca MIS is calculated by adding the number
of words remembered in free delayed recall,
category-cued recall, and multiple choice—
cued recall multiplied by 3, 2 and 1, respec-
tively, with a score ranging from 0 to 15
to get better information from a probable
memory deficit. The Executive Index Score
(EIS) is calculated by adding raw scores
for the modified Trail-Making Test Part B,
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clock drawing, digit span forward and back-
ward, letter A tap- ping, serial-7 subtraction,
letter fluency, and abstraction, with a score
ranging from O to 13. The Visuospatial In-
dex Score (VIS) is determined by adding the
raw scores of the cube copy, clock drawing,
and naming, with a score from 0 to 7. The
Language Index Score (LIS) is obtained by
adding the raw scores for naming, sentence
repetition, and letter fluency, with a score
ranging from of 0 to 6. The Attention In-
dex Score (AIS) is obtained by adding the
raw scores for digit span forward and back-
ward, letter A tapping, serial-7 subtraction,
sentence repetition, and the words recalled
1n both immediate recall trials, with a score
ranging from O to 18. The Orientation Index
Score (OIS) is the sum of points for the ori-
entation section, with a score ranging from
0 to 6.

The objective of this study is to analyze the
MoCa and its cognitive sub-scores and its ac-
curacy to identify amyloid physiopathology
underlying AD in a South American cohort
of MCI patients.

METHODS

32 patients with MCI were studied. Inclu-
sion criteria for this study were those in-
cluded in the Alzheimer’s Disease Neuroim-
aging Initiative (ADNI) criteria: presence of
a subjective memory concern reported by the
study subject, a partner, or their attending
clinician; age between 55 and 85 years, at
least 6 years of formal education and at least
one study companion spending 10 or more
hours a week with the participant; absence
of visual or auditory deficits which could
affect cognitive test performance; Hachin-
ski Ischemic Score (HIS) (Hachinsk et al.,
1975) less than or equal to 4; score of 6
points or less on the Geriatric Depression
Scale (GDS); no concomitant neurological
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or psychiatric diseases, or contraindications
for lumbar puncture, brain MRI, or PET
brain imaging. Furthermore, for MCI cri-
teria, following specific criteria were used:
MMSE (Folstein, Folstein & McHugh, 1975)
scores between 24—30 (inclusive), a Clinical
Dementia Rating (CDR) (Hugues, Romey,
Duval, Vincent & Lazdunski, 1982) of 0.5,
absence of significant levels of impairment
1n other cognitive domains, essentially pre-
served activities of daily living, and an ab-
sence of dementia.

Patients were assessed with an extensive
cognitive evaluation that included MoCa
test. For the purpose of this study, MMSE
test was the only test analyzed with the
MoCa, in order to study the relationship of
another screening measure to amyloid pa-
thology. All study subjects with MCI were
grouped according to AB biomarker results
(1.e. positive or negative). AB biomarker re-
sults were studied through Amyloid PET
scans (11C-Pittsburgh compound B) using
fluorodeoxyglucose (FDG) and 11C-Pitts-

TABLE 1.

burgh compound-B (PIB-PET) or Cerebro-
spinal fluid (CSF) samples using enzyme-
linked immunosorbent assay (ELISA) kits
(Innogenetics; Ghent, Belgium) following
ADNI Quality Control Program guidelines.

RESULTS

Table 1 shows the comparison between the
groups of patients with MCI separated ac-
cording to the presence of amyloid physiopa-
thology identified with a positive PET PIB
biomarker or low level of AB42 in the CSF.

MoCa Total Score yielded significantly dif-
ferent results between groups (p <0.001) as
well as the Memory Score (MoCa MIS), the
Executive (MoCa EIS), the Attention Score
(MoCa AIS) (p <0.001) and the Orientation
score. (MoCa OIS) (p < 0.05). Patients with
amyloid physiopathology had worse perfor-
mance In these scores (Table 1). MMSE
(Mini mental State Examination) showed
significant differences between groups as
well.

Demographic and Neuropsychological Characteristics

MCI amyloid negative MCI amyloid negative p
Age 69,2+ 8 71,4+ 4,8 ns
MMSE 28 + 3,3 24,7+ 4,2 p <0.01
Moce Subscores
Total Score Moca 25,2+ 3 2,0+4,3 p <0.001
MocCa MIS 83+3,6 4,3+ 3,6 p <0.001
MoCa EIS 11,8+ 1,6 9,6 + 2,2 p <0.001
Moca VIS 6,3+ 0,9 57+1,3 ns
MoCa LIS 5,6+0,7 51+1 ns
MoCa AIS 17,2+ 1,1 13,4+ 3,6 p <0.001
MoCa OIS 6+0 5,2+1,2 p<0.5

Note: Results described in Mean and Standard Desviation. MMSE: Mini Mental State Examination.
MoCa MIS: MoCa Memory Index Score, MoCa EIS: MoCa Executive Index Score, MoCa VIS: Visuoespatial
Index Score, MoCa LIS: MoCa Language Index Score, MoCA AIS: MoCA Attentional Index Score, MoCa

OIS: MoCa Orientation Index Score. Ns: non significant.
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Figure 1. ROC Curves for MMSE and MoCa Sub scores.
Source: Authors.

ROC analysis was performed to calcu-
late the cutoff score and diagnostic value
to detect amyloid physiopathology. ROC
CURVES were made for each of these
scores. MMSE, MoCa AIS, MoCa EIS and
MoCa Total Score presented the largest
area under the curve (Figure 1). For the
total Score of MoCa a cut-off point of < 24
was established, since the diagnostic sensi-
tivity at this point was 83% and the speci-
ficity 70%.

DiscussioN AND CONCLUSIONS

This study was designed to test the capac-
ity of the MoCA to differentiate groups of
patients with MCI according to their bio-
marker status. Results showed that MoCa
Total Score and subscores (MoCa Ais, EIS)
showed greater sensitivity and specificity
than a commonly used screening test as
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MMSE, to differentiate groups of patients
with MCI with and without amyloid phys-
1opathology.

Cost effectiveness and accessibility of
neuropsychological tests in the primary
care setting, compared to neuroimaging
studies or other biomarker assays, make
them an appealing and useful tool for AD
detection, particularly in developing coun-
tries were biomarkers technology is not
available and resources are scarce. The
results from this study add to previous
results obtained from a South American
Cohort were cut off scores from a memory
test, the AVLT (Auditory Verbal Learning
Test) were provided to predict AD presence
(Clarens et al., 2020).

The MoCa total score and the subsequent
analysis of its subscores is a useful tool to
be used in the detection of patients with
MCI due to Alzheimer’s disease.
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