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EFFECTS OF MULTICOMPONENT EXERCISE ON PROGRESSION OF BRAIN ATROPHY AND
COGNITION IN AMNESTIC MILD COGNITIVE IMPAIRMENT DUE TO AD
CAMILA VIEIRA LIGO TEIXEIRA, THIAGO JUNQUEIRA RIBEIRO REZENDE, THAMIRES N.C. MAGALHÃES, MARINA WEILER,  
ANA FLAVIA M.K.C. CASSANI, DEBORA QUEIROZ DE ALMEIDA, THIAGO QUINAGLIA A.C. SILVA, HELENA PASSARELLI GIROUD JOAQUIM,  
LEDA LEME TALIB, ORESTES VICENTE FORLENZA, MARIANA PIRES FRANCO, PEDRO EDUARDO NECHIO, PAULA FERNANDES,  
FERNANDO CENDES, MARCIO LUIZ FIGUEREDO BALTHAZAR

Background: Increasing evidence demonstrates that physical exercise is an important modi�able factor not only for 
cardiovascular �tness, but also for brain health and dementia prevention. However, it is not clear how supervised 
physical exercise can a�ect cognition and biomarkers in patients with amnestic mild cognitive impairment (aMCI) 
due to Alzheimer’s disease (AD). In this study, we aimed to evaluate six months of multicomponent exercise train-
ing on cortical thickness and hippocampus volume in aMCI subjects with CSF positive AD biomarkers (lowAβ142 
and/or low Aβ142/ ptau). Methods: 40 aMCI (68.3 ± 4.8 years old) subjects were diagnosed using the core criteria of 
the NIA/AA for MCI and presented positive CSF AD biomarkers. All patients underwent neurocognitive tests, which 
included Functional Pfe�er Scale (FPS), Mini Mental State Examination (MMSE) and Rey Auditory Verbal Learning 
Test (subitens: total, A7and Recognition, and a structural MRI at 3.0 Tesla. Hippocampal volume and cortical thick-
ness were analyzed using FreeSurfer software (https://surfer.nmr.mgh.harvard.edu/). A graded maximal exercise test 
on a motordriven treadmill assessed aerobic �tness (measured by VO2maximun). Participants were divided into train-
ing group (T, 20 patients with supervised exercise 3 times per week for 6 months) and non-training group (NT, 20 
patients with nonsupervised exercise). �e groups were controlled for age, sex, and education. Results: ANOVA for 
repetitive measures showed a signi�cant between-groups interaction for VO2maximun (F = 15.7, p = 0.004), indicat-
ing a signi�cant decreased for the NT (p = 0.00002). For the cognitive tests, an interaction could be seen in PFS, RAVLT 
A7 and RAVLT Rec (F = 5.7, p = 0.034; F = 4.6, p = 0.045; F = 7.8, p = 0.018, respectively). While T improved in RAVLT 
A7, NT presented worse performance in FPS and RAVLT Rec. ANOVA demonstrated a signi�cant interaction for both 
left and right hippocampi (F = 13.7, p = 0.00003; F = 8, p = 0.001, respectively), showing a signi�cant increase in vol-
ume for. Analysis in cortical thickness did not show any di�erence after correcting for multiple comparisons (False 
discovery rate). Conclusions: Six months of supervised aerobic exercise seems to be e�ective on hippocampus volume 
and episodic memory and, maintaining aerobic �tness in aMCI subjects due to AD. Funding: Fapesp 2014/02359-9.

COGNITIVE RESERVE AS A MODIFIER IN ALZHEIMER’S DISEASE
MARINA WEILER1,2, RAPHAEL FERNANDES CASSEB1,2, BRUNNO MACHADO DE CAMPOS2, CAMILA VIEIRA DE LIGO TEIXEIRA2,  
ANA FLÁVIA MAC KNIGHT CARLETTI-CASSANI2, JÉSSICA ELIAS VICENTINI2, THAMIRES MAGALHÃES2, DÉBORA QUEIROZ DE ALMEIDA2,  
LEDA L. TALIB3, ORESTES VICENTE FORLENZA3, MARCIO LUIZ FIGUEREDO BALTHAZAR2, GABRIELA CASTELLANO1,4

Introduction: �e cognitive reserve (CR) hypothesis has been proposed to explain the discontinuity between patho-
physiological and clinical expression of AD, suggesting that CR modi�es the e�ects of pathology on clinical expression 
and cognition. Objectives: We aimed to investigate the relationship between CR proxies, network e�ciency and patho-
physiological levels, and the modi�er e�ect of CR on the association between pathophysiology and functional net-
work e�ciency in aMCI and mild AD patients (i.e., can cognitive reserve modify the e�ects of pathology on network 
e�ciency?). Methods: 14 mild AD, 31 aMCI, and 28 controls were scanned on a 3.0T MRI scanner, and CSF samples 
were obtained from aMCI and mild AD patients. Education and premorbid IQ were used as proxies of CR. We used 
the UF2C and GraphVar toolboxes to obtain ten graph metrics as estimators of network e�ciency, and results were 
network-based statistics corrected for multiplicity. We used interaction terms between CR proxies the CSF biomark-
ers to identify the modi�er e�ect of CR on network e�ciency. Results: Controls, aMCI and mild AD with higher CR 
(education and premorbid IQ) had more e�cient networks, and higher pathophysiological levels related to disruption 
in network e�ciency in aMCI and mild AD. No relationship was found between CSF biomarkers and CR proxies. �e 
interaction terms between education*p-tau level, and education*t-tau and p-tau added to regression models in the 
aMCI and mild AD group, respectively. Conclusions: Although CR may not be protective against the development of 
AD pathophysiology, individuals with higher CR present more e�cient networks. Moreover, educational level could 
modify the e�ects of tau-related pathology in network e�ciency in aMCI and mild AD groups, meaning that subjects 



Dement Neuropsychol 2017 December;11(Suppl 1):1-76

9

with higher CR are better able to cope with the e�ects of pathology in terms of network e�ciency. Funding: FAPESP 
#2015/06163-4, #2013/07559-3 and CNPq #304442/2015-1.

1Neurophysics Group, Institute of Physics Gleb Wataghin, UNICAMP, Brazil. 2Neuroimaging Laboratory, School of Medical Sciences, UNICAMP, Brazil. 
3Laboratório de Neurociências (LIM-27), USP, Brazil. 4Brazilian Institute of Neuroscience and Neurotechnology (BRAINN), Brazil.

MICROPARTICLES DERIVED FROM LEUCOCYTES, NEURONS AND EXPRESSING TISSUE FACTOR
ARE ASSOCIATED WITH ALZHEIMER’S DISEASE
CAROLINA ANTUNES MAGALHÃES1, MARIA DAS GRAÇAS CARVALHO1, CRISTINA DE MELLO GOMIDE LOURES1, MARCO TÚLIO CINTRA2,  
MARIA APARECIDA BICALHO2, VANÊSSA GOMES FRAGA1, LEONARDO CRUZ DE SOUZA2, HENRIQUE CERQUEIRA GUIMARÃES3,  
LIRLÂNDIA PIRES DE SOUSA1, PAULO CARAMELLI2, FERNANDA FREIRE CAMPOS1, KARINA B. GOMES1

Introduction: Microparticles (MPs) are small extracellular cell-derived vesicles, ranging from 0.1 to 1 µm, released by 
a diverse population of cells upon activation or apoptosis, under conditions of stress or injury. MPs are important 
messengers in cell-cell communication and contribute to the induction of endothelial damage and in�ammation, 
since they carry signaling and adhesion molecules, as well as chemokines, cytokines, receptors, and mRNAs. Aim: To 
evaluate the levels of MPs derived from platelets (PMPs), leukocytes (LMPS), neurons (NMPs) and MPs expressing 
tissue factor (TFMPs) in Alzheimer’s disease (AD) patients compared with cognitively healthy individuals. Material and  
Methods: �is study included patients with probable AD (n = 29) and cognitively healthy individuals (n = 25). Blood sam-
ples were collected and MPs were measured by �ow cytometry. Statistical analyses were performed on SPSS program 
version 13.0. Values of p < 0.05 were considered signi�cant. Results: LMPs (109.74 ± 65.51 MPs/µL), NMPs (429.95 
± 321.65 MPs/µL) and TFMPs (94.50 IQR 110.73 MPs/µL) levels were signi�cant increased in AD when compared to 
control group - LMPs (43.82 ± 30.68 MPs/µL, p = 0.004); NMPs (95.36 ± 99.74 MPs/µL, p = 0.002); TFMPs (38.53 IQR 
11.60 MPs/µL, p = 0.029), respectively. PMPs levels showed only a tendency to be higher in AD group (260.27 IQR 
360.97) than in control group (135.47 IQR 225.87, p = 0.081). Conclusions: �e results suggest that MPs derived from leu-
kocytes, neurons and MPs expressing tissue factor could be associated with the pathophysiology of AD. �ese MPs are 
potential auxiliary tools for monitoring patients with cognitive decline. Acknowledgments: CAPES, CNPq and Fapemig.

1Departamento de Análises Clínicas e Toxicológicas, Faculdade de Farmácia, Universidade Federal de Minas Gerais. 2Departamento de Clínica Médica, 

Faculdade de Medicina, Universidade Federal de Minas Gerais.

NEUROPSYCHIATRIC SYMPTOMS IN COMMUNITY-DWELLING OLDER ADULTS:  
FROM NORMAL COGNITION TO DEMENTIA
MONISE CAROLINE SCHWARZER2, PAULA VILLELA NUNES1,2, RENATA ELAINE PARAIZO LEITE1, RENATA ELOAH DE LUCENA  
FERRETTI-REBUSTINI1, ROBERTA DIEHL RODRIGUEZ1, CARLOS AUGUSTO PASQUALUCCI1, RICARDO NITRINI1, JOSE MARCELO FARFEL1,  
KÁTIA CRISTINA DE OLIVEIRA1, LEA TENENHOLZ GRINBERG1,3, WILSON JACOB1, BENY LAFER1, CLAUDIA KIMIE SUEMOTO1

Introduction: �ere is a continuum of increase of Behavioral and Psychological Symptoms (BPSDs) from non-demented 
individuals to those in preclinical stages of dementia and with the various forms of dementia. BPSDs can be a pro-
drome of dementia. �us, the importance of this study. Objectives: �e aims of this study were to establish the cuto� 
for the Neuropsychiatric Inventory (NPI), a widely used scale that evaluates 12 BPSDs in a large community sample 
of older adults without dementia, with Mild Cognitive Impairment (MCI) and dementia. �is study also examined 
which of the BPSD best discriminate these groups. Methods: 1,565 participants aged 50 years or older who died from 
natural causes were included in this study. Information was obtained from a knowledgeable informant. Neuropsy-
chiatric symptoms and cognitive performance 3 months prior to death were accessed with the NPI, and the Clinical 
Dementia Rating (CDR). Results: �e group without dementia (CDR = 0) had 1,062 individuals, the group MCI (CDR 
= 0.5) had 145 individuals and the group dementia (CDR ≥ 1.0) had 358 individuals. Comparing individuals with and 
without dementia, the NPI cuto� was 11 (AUC = 0.755). When comparing MCI with normal cognition, a more discrete 
result: the NPI cuto� was 10 (AUC = 0.563). All NPI symptoms discriminated the groups with and without dementia, 
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with greater odds for delusions, hallucinations, disinhibition, and motor behavior. When comparing MCI with those 
without dementia, fewer symptoms were discriminative, and better results were also found for the same symptoms. 
Conclusions: �is is the �rst study that compares in the large community sample individuals with MCI and dementia 
with normal cognition. An increase of BPSDs was found across the continuum of cognitive impairment, but yet the 
clinical picture of MCI is closer to those individuals without dementia.

1University of São Paulo Medical School, São Paulo, Brazil. 2Faculty of Medicine of Jundiai, Brazil. 3Memory and Aging Center University of California, San 

Francisco, USA.

HIGHER METABOLIC AND FUNCTIONAL ACTIVITY IN THE HIPPOCAMPUS OF SUPERAGERS: AN 
MRI AND PET IMAGING STUDY
LUCAS PORCELLO SCHILLING, WYLLIANS VENDRAMINI BORELLI, PAULA KOPSCHINA FELTES, RICARDO TRENTIN,  
MICHELE ALBERTON ANDRADE, CRISTINA SEBASTIAO MATUSHITA, ANA MARIA MARQUES, CRISTINA MORIGUCHI-JECKEL,  
LOUISE MROSS HARTMANN, LUCIANA BORGES FERREIRA, NATHALIA ESPER BIANCHINI, MIRNA WETTERS PORTUGUEZ,  
ALEXANDRE ROSA FRANCO, JADERSON COSTA DA COSTA

Introduction: SuperAgers is a term used for some older adults that seem to resist age-related cognitive decline. �e 
mechanisms associated with maintaining the excellent cognitive functioning of these individuals it remains unclear. 
Objectives: Herein, we aimed to analyze the metabolic and functional activity in the hippocampus of SuperAgers.  
Methods: Seven SuperAgers (SA) and 5 controls underwent clinical and neuropsychological evaluation, including the 
Rey Auditory-Verbal Learning Test (RAVLT). Subsequently, they performed an MRI scan followed by Positron Emis-
sion Tomography (PET) with [18F]Fluorodeoxiglucose ([18F]FDG). �e SA group was composed by individuals with 
or over 80 years old with the delayed-recall memory score similar to individuals between 50-60 years. �e control 
group included individuals with or over 80 years old with memory scores average for their age, within 1 standard 
deviation. Statistical analysis was performed through a two-tailed t-test and Pearson’s correlation when adequate. 
Data is depicted as mean ± standard deviation. Results: �e SA group showed higher hippocampal Standardized Uptake 
Value (SUV) of [18F]FDG, corrected for the mean uptake of the whole brain, when compared to controls (0.83 ± 0.06 
vs. 0.73 ± 0.02, p = 0.03). A very strong and moderate correlation of [18F]FDG hippocampal uptake correlation was 
found with the delayed-recall memory scores in SA (r2 = 0,558) and controls (r2 = 0,935). �e functional connectivity 
between the hippocampus and posterior cingulate cortex was also higher in the SA compared to controls (p < 0.05). 
Results also showed a tendency (p < 0.05, uncorrected) of a negative correlation of the functional connectivity of 
hippocampus with the inferior frontal gyrus and the delayed-recall memory score. Conclusions: In summary, the hip-
pocampus exhibited higher functional connectivity and higher metabolic activity, as measured through [18F]FDG 
PET in the SA group when compared to controls. Higher memory ability of the SA may be accounted by compensatory 
activation of frontal cortex.

ANNEXIN A1 IN FRONTOTEMPORAL DEMENTIA AND ALZHEIMER’S DISEASE: IMPAIRMENT IN 
RESOLUTION OF INFLAMMATION? 
VANÊSSA GOMES FRAGA1, LIRLÂNDIA PIRES DE SOUSA1, FERNANDA SILVA CARNEIRO1, CAROLINA ANTUNES MAGALHÃES1,  
CRISTINA DE MELLO GOMIDE LOURES1, CLÁUDIA NATÁLIA FERREIRA2, MARIA DAS GRAÇAS CARVALHO1,  
HENRIQUE CERQUEIRA GUIMARÃES3, LEONARDO CRUZ DE SOUZA3, PAULO CARAMELLI3, KARINA BRAGA GOMES1

Introduction: Annexin A1 (ANXA1) is a protein that exhibits important pro-resolutive and anti-in�ammatory actions, 
such as reduction of proin�ammatory mediators releasing and inhibition of recruitment of neutrophils. In central 
nervous system, ANXA1 reduces microglial activation, ameliorates neuroin�ammation and enhances the phago-
cytosis and degradation of beta-amyloid peptide. Interestingly, ANXA1 loses its pro-resolutive and anti-in�amma-
tory properties when cleaved and may act in a proin�ammatory way, favoring the production of eicosanoid. Aim: To  
evaluate the levels and the integrity of ANXA1 in peripheral blood of patients with Alzheimer’s disease (AD, n = 15) 
and frontotemporal dementia (FTD, n = 7), comparing to healthy age and gender matched controls (n = 14). Material 
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and Methods: ANXA1 levels were assessed by ELISA (Cloud-Clone Corp.TM) in EDTA plasma. ANXA1 protein pro�le 
was obtained by Western Blotting (WB) using a mononuclear cell lysate from peripheral blood collected in heparin. 
Statistical analyzes were performed on SPSS v17 and p < 0.05 was considered signi�cant. Results: Plasma ANXA1 levels 
in FTD group were lower [median (IQ) = 0.043 (0.077)] when compared with controls [0.256 (0.37)] (p = 0.020). No 
di�erence was observed in ANXA1 levels between AD group [0.106 (0.20)] and controls (p = 0.063) or between FTD 
and AD groups (p = 0.162). However, patients with AD or FTD presented ANXA1 in cleaved form, while the control 
group showed non-cleaved ANXA1. Conclusions: �ese data suggest that lower ANXA1 levels seem to be associated 
only with FTD while its cleaved form could be associated with AD and FTD. Consequently, impairment in resolution of 
in�ammation may play an important role in these dementing diseases. Acknowledgments: CAPES, CNPq and Fapemig.

1Departamento de Análises Clínicas, Faculdade de Farmácia, Universidade Federal de Minas Gerais. 2Colégio Técnico, Universidade Federal de Minas 

Gerais. 3Departamento de Clínica Médica, Faculdade de Medicina, Universidade Federal de Minas Gerais.

VARIABLES RELATED TO SUCCESSFUL BRAIN AGING IN AN OLDEST-OLD  
COMMUNITY-BASED SAMPLE 
KAROLINE CARVALHO CARMONA, ELISA DE PAULA FRANÇA RESENDE, THAÍS HELENA MACHADO, VIVIANE AMARAL CARVALHO,  
MAIRA TONIDANDEL BARBOSA, HENRIQUE CERQUEIRA GUIMARÃES, PAULO CARAMELLI

Background: Successful aging is a condition in which there is little or no decline compared to younger adults. �us, beyond 
the mere absence of disease and preserved functionality, there are individuals who stand out for outperforming what 
is considered normal for age on cognitive tests. We still do not have su�cient studies investigating the sociodemo-
graphic and biological variables that favor such elderly. Objectives: To investigate sociodemographic and lifestyle aspects 
of individuals aged 75+ years and cognitive performance similar to younger healthy elderly (60-69 years). Methods: In 
the Pietà study, a population-based investigation conducted in Caeté (MG), we evaluated 639 elderly individuals aged 
≥ 75 years. After cognitive screening using the Mini-Mental State Examination, Brief Cognitive Battery and the Pfe�er 
Questionnaire, 132 healthy elderly subjects were identi�ed (age: 79.8 ± 4.5 years; education: 3.0 ± 2.6 years; gender: 
83F / 49M), who also underwent demographic and lifestyle questionnaires and extensive clinical and neuropsycho-
logical assessment, including the Rey Auditory-Verbal Learning Test (RAVLT). We considered successful brain aging 
individuals without cognitive or functional impairment who scored ≥ 9 points in subsection A7 (delayed recall) from 
the RAVLT, and usual brain aging, cognitively healthy and independent individuals who scored < 9 points in the same 
task. We investigated possible associations between clinical variables, demographics and lifestyle habits with SBA. 
Results: Among the healthy elderly subjects, 18 (age: 77.3 ± 2.6 years; education: 4.9 ± 3.6 years; gender: 15F / 3M) had 
a RAVLT delayed recall score ≥ 9, while the remaining 114 (age: 79.8 ± 4.5 years; education: 3.0 ± 2.6 years; gender: 69F 
/ 45M) scored < 9 points. Variables signi�cantly associated with SBA in multivariate analysis were younger age (OR: 
0.672 - 95% CI 0.462-0.979 for each year less; p = 0.037) and lower scores on the geriatric depression scale (OR: 0.831 - 
95% CI 0.688-0.989; p = 0.038). Conclusions: �ese data suggest an association between younger age and less depressive 
symptoms with better cognitive performance in this community sample of oldest-old and low schooling individuals.

NEUROPSYCHIATRIC SYMPTOMS RELATED TO NEUROPATHOLOGIC VS.  
CLINICAL DIAGNOSIS OF DEMENTIA 
LETIZIA G. BORGES, ALFRED W. RADEMAKER, EILEEN H. BIGIO, M-MARSEL MESULAM, SANDRA WEINTRAUB

Objective: Amnestic dementias of the Alzheimer-type (DAT) and behavioral dementias of the frontal-type (FTD) can be 
associated with the neuropathology of either Alzheimer’s Disease (AD) or frontotemporal lobar degeneration (FTLD). 
�e primary aim of the present study was to compare the frequency of apathy and disinhibition in DAT and FTD 
caused by either AD or FTLD. Background: Neuropsychiatric symptoms such as apathy and disinhibition are associated 
with the clinical syndromes of both DAT and FTD. Clinical studies suggest apathy alone or in combination with disin-
hibition is the most common initial symptom in FTD and more prevalent than in DAT. �e di�erential frequencies of 
these features alone or in combination in AD vs FTLD have not been determined. Methods: Retrospective analysis of 
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data from 1304 cases with autopsy con�rmed disease in the National Alzheimer Coordinating Center (NACC) data-
base. �e frequencies of apathy, disinhibition, or the combination of both were compared in 4 groups DAT/AD (n = 
1055), DAT/FTLD (n = 51), FTD/AD (n = 57), FTD/FTLD (n = 141). Chi-square analyses were used. Results: In AD neu-
ropathology, the most common symptom was apathy without disinhibition (33%; p < 0.001). FTLD neuropathology 
was more frequently associated with the combination of apathy and disinhibition (44%; p < 0.001). Conclusions: Neuro-
psychiatric symptoms such as apathy, disinhibition or the combination of the two have di�erential associations with 
AD and FTLD neuropathology. In this sample of 1304 patients, AD pathology was more frequently associated with 
apathy alone, whether the clinical syndrome was DAT or FTD. In contrast, FTLD pathology was more frequently asso-
ciated with the combination of both neuropsychiatric symptoms in its clinical manifestations of either DAT or FTD. 

Cognitive Neurology and Alzheimer’s Disease Center (CNADC). Northwestern University – Chicago, IL.

NEUROPATHOLOGICAL STUDY OF 96 CASES OF CDR 0.5 CASES
RICARDO NITRINI, RENATA P. LEITE, ROBERTA DIEHL-RODRIGUES, MARIANA MOLINA, LEA T. GRINBERG, SONIA M.D. BRUCKI,  
EDUARDO BERGAMASCHI, CLAUDIA RAMOS, DANIEL K. AMADO, CONRADO BORGES, LUCIANA SOTERIO, CLAUDIA SUEMOTO,  
CARLOS A. PASQUALUCCI, WILSON JACOB-FILHO 

Clinical Dementia Rating (CDR) 0.5 is a clinical diagnosis meaning questionable dementia, but has been considered 
as equivalent to mild cognitive impairment by many studies. CDR 0.5 cases usually have a high incidence of Alzheim-
er’s disease (AD), but more recent neuropathological studies have shown that other diagnoses may also be highly 
frequent. Objectives: To investigate the neuropathological diagnoses of CDR 0.5 cases. Methods: In the Brain Bank of 
the Brazilian Aging Study Group we evaluated 96 cases with CDR 0.5 after exclusion of cases with blindness, severe 
hypoacusia, severe stroke or other conditions that could impair activities of daily living. �ere were 49 women and 47 
men; mean age was 72.9 (± 11.0); mean schooling years 3.6 (± 2.7) and mean sum of the boxes 2.0 (± 1.0). �e neuro-
pathological diagnosis was established by immunohistochemistry, but data on the presence of di�use amyloid plaques 
and anti-TDP-43 immunohistochemistry were not included yet. Results: �e main neuropathological diagnoses were: 
18 (18.7%) with mixed dementia [14 with AD neuropathological changes (ADNC) and 9 with cerebrovascular disease 
(CVD)]; 18 (18.7%) with CVD; 16 (16.7%) with ADNC; 7 (7.3%) with argyrophilic grain disease; 4 (4.2%) with Lewy 
body disease (including Parkinson Disease); 3 (3.1%) with other diseases; 2 (2.0%) with normal examination and 
28 (29.1%) with undetermined diagnosis. Conclusions: In this ongoing study, CVD was a frequent cause of CDR 0.5, 
although ADNC isolated or associated with other conditions was slightly more frequent. 

Brain Bank of the Brazilian Aging Study Group and Behavioral & Cognitive Neurology Unit, University of São Paulo School of Medicine, University of São Paulo .

STRUCTURAL AND FUNCTIONAL PAPEZ CIRCUIT INTEGRITY IN AMYOTROPHIC
LATERAL SCLEROSIS
ANA PAULA ARANTES DE ANDRADE BUENO1, WALTER H. L. PINAYA1, LUCIANA M. MOURA1, MAXIME BERTOUX2, RATKO RADAKOVIC3-5, 
MATTHEW KIERNAN6, ANTONIO L. TEIXEIRA7, LEONARDO C. DE SOUZA7, MICHAEL HORNBERGER2, JOÃO R. SATO1

Background: Cognitive impairment is now recognized in amyotrophic lateral sclerosis (ALS). However, despite reports 
of temporal lobe changes in ALS, episodic memory de�cits have been controversial. Objectives and Methods: We explored 
how the hippocampus and associated Papez circuit structures are structurally (cortical volume, voxel-based mor-
phometry, di�usion tensor imaging) and functionally (resting state functional connectivity) a�ected in ALS patients 
(n = 20) compared with controls (HC, n = 15) and whether the changes correlated with a common clinical measure 
of episodic memory (ACE-R). Results: ALS patients and HC did not di�er on age. Spearman coe�cient did not show 
signi�cant correlation between disease duration and brain damage. Our results show reduced gray matter (GM) in left 
hippocampus (p = 0.03), left entorhinal cortex (p = 0.01) and right posterior cingulate (p = 0.02) of patients, decreased 
white matter (WM) fractional anisotropy (p = 0.04) and increased mean di�usivity (p = 0.02) in left cingulum bundle 
of patients. �alamus, mammillary bodies and fornix were preserved. Finally, we report decreased functional connec-
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tivity (FC) in patients in bilateral hippocampus, bilateral anterior and posterior parahippocampal gyri and posterior 
cingulate (all p-FDR≤0.04). GM atrophy and mean di�usivity correlated with memory measures (all p≤ 0.04). Discus-
sion and Conclusion: Patients showed signi�cant GM, WM and FC changes across the Papez. Decreased FC suggests 
this change could be used to assess risk or assist early detection of memory symptoms in ALS even before structural 
changes are established. Future studies investigating changes of the Papez circuit integrity and memory de�cits should 
explore this further. Funding: AB is supported by São Paulo Research Foundation (FAPESP) Grant 2016/19376-9. 

1Center of Mathematics, Computation and Cognition, Universidade Federal do ABC, Santo André, Brazil. 2Department of Medicine, Norwich Medical School, 

University of East Anglia, Norwich, UK. 3School of Health Sciences, Norwich Medical School, University of East Anglia, Norwich, UK. 4Alzheimer Scotland 

Dementia Research Centre, University of Edinburgh, Edinburgh, UK. 5Centre for Cognitive Ageing and Cognitive Epidemiology, University of Edinburgh, 

Edinburgh, UK. 6Brain & Mind Centre and Sydney Medical School, University of Sydney, NSW, Australia. 7Department of Internal Medicine, Universidade 

Federal de Minas Gerais, Belo Horizonte, Brazil.

CLINICAL PREDICTORS OF DEMENTIA IN PATIENTS WITH LATE-LIFE DEPRESSION
CAMILA TRUZZI PENTEADO¹, LUCAS FRANCISCO BOTEQUIO MELLA¹, PAULO DALGALARRONDO¹

Introduction: Late-life depression is associated with increased risk for dementia, in particular secondary to Alzheimer’s 
and cerebrovascular diseases. Recent �ndings suggest neurobiological mechanisms linking depression and dementia, 
but there is no evidence about clinical characteristics of patients with late-life depression which may predict incipient 
dementia. Objectives: To study possible clinical predictors of dementia in patients with late-life depression. Methods: 
A longitudinal and retrospective research was conducted with 67 patients with initial diagnosis of late-life depres-
sion and no dementia, evaluated at Geriatric Psychiatry and Neuropsychiatry Outpatient Clinic of State University 
of Campinas (UNICAMP), between 1991 and 2014. �ese subjects were divided in two groups: those who developed 
dementia and those who did not develop, after an average follow-up time of 4 years. We compared sociodemographic 
and clinical variables presented at the beginning of the follow-up of these patients. Results: Forty-three (64.17%) 
patients converted to dementia, while twenty-four (35.83%) remained cognitively stable. �ere is no di�erences 
between groups, regarding sociodemographic variables, phenomenological characteristics of depression, prevalence of 
treatment-resistance, mini-mental score, prevalence of abnormalities in neurological examination and neuroimaging 
abnormalities. Depressed patients who developed dementia presented more memory (p = 0.001), executive functions 
(p = 0.013) and orientation complaints (p = 0.044) at the beginning of the follow-up than depressed patients who 
remained cognitively stable. Also, dyslipidemia (p = 0.007), higher levels of systolic blood pressure (p = 0.032), higher 
weight (p = 0.023) and higher TSH levels (p = 0.043) were related to progression to dementia. After Cox regression 
adjustment, there is no variable which could predict dementia independently. Conclusions: Cerebrovascular risk factors 
and presence of cognitive symptoms may be predictors of dementia in patients with late-life depression. Elevated 
TSH levels in patient who converted to dementia could be related to HPA axis misbalance, which is present in both 
conditions, depression and dementia. However, none of these factors predicted dementia independently. Moreover, 
cerebrovascular risk factors and mild cognitive symptoms are already known predictors of dementia in general elderly 
population, not speci�cally in late-life depression. 

¹Hospital de Clínicas - UNICAMP.

NEUROPSYCHOLOGICAL CHARACTERIZATION OF EARLY- AND LATE- ONSET ALZHEIMER’S
DISEASE WITH CSF BIOLOGICAL CONFIRMATION: PRELIMINARY DATA 
VIVIANE AMARAL-CARVALHO, ETELVINA LUCAS DOS SANTOS, LUCIANO INÁCIO MARIANO, MICHELE GOMES FERREIRA,  
PATRÍCIA REGINA HENRIQUE PELES, NATÁLIA PESSOA ROCHA, ÉRICA LEANDRO VIEIRA, HENRIQUE CERQUEIRA GUIMARÃES, 
LEONARDO CRUZ DE SOUZA, PAULO CARAMELLI

Background:  Alzheimer’s disease (AD) occurs more frequently after the age of 65 years. However, early-onset AD 
(EOAD; disease onset before 65 years) is also observed and may present a di�erent cognitive pro�le than late-
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onset AD (LOAD; disease onset after 65 years). Few studies have compared these groups with biological con�rma-
tion of the diagnosis. Objectives: To compare the neuropsychological pro�le between EOAD and LOAD, in patients 
with cerebrospinal �uid (CSF) biological con�rmation. Methods:  27 patients were recruited. All patients had low 
CSF levels of Aβ42 and high levels of tau and P-tau. Groups were matched for sex, education and duration of symp-
toms. EOAD group included 11 patients (6 males; 12.1 ± 4.4 years of schooling; 3.3 ± 2.7 years of symptoms), while 
LOAD group was composed by 16 patients (10 males; 10.1 ± 5.2 years of schooling; 2.2 ± 3.6 years of symptoms). 
Age was di�erent between groups (EOAD: 60.0 ± 4.1 years; SG: 70.1 ± 4.3, p < 0.001). �e evaluation included the 
Mattis Dementia Rating Scale (DRS), Rey Auditory Verbal Learning Test (RAVLT), Verbal Fluency (phonological and 
semantic), Boston Naming Test (15-item Short Version), Block Design Test, Digit Span Task and Disability Assess-
ment for Dementia Scale, Neuropsychiatric Inventory, and Cornell Depression Scale. Results: LOAD patients per-
formed better than EOAD in DRS-Construction (EOAD: 4.5 ± 1.6; LOAD: 5.9 ± 0.3; p = .008); RAVLT sum of learn-
ing trials (A1:A5) (EOAD: 24.3 ± 6.9; LOAD: 31.6 ± 7.7; p = .044), immediate recall (A6) (EOAD: 2.6+1.7, LOAD: 
4.7+2.4; p = .034); and in the Block Design Test (EOAD: 7.0 ± 1.1, LOAD: 9.4 ± 2.8; p = .034). In this sample, func-
tionality and neuropsychiatric pro�les were similar between groups. Conclusions: Visual-constructive abilities, ver-
bal learning curve and immediate recall were worse in EOAD group. �ese results are in agreement with previous 
data suggesting more parietal dysfunction in EOAD. �ese preliminary results highlight the importance of better  
characterizing each group.

RETINAL NEURAL LOSS IN PATIENTS WITH MILD COGNITIVE IMPAIRMENT DETECTED BY 
SWEPT-SOURCE OPTICAL COHERENCE TOMOGRAPHY
ANA LAURA MACIEL ALMEIDA1, LEONARDO PROVETTI CUNHA1,2, PATRÍCIA CHEKER LOPES1,  
LUCIANA VIRGINIA FERREIRA COSTA-CUNHA1, MÁRIO LUIZ RIBEIRO MONTEIRO2

Introduction: Mild Cognitive Impairment(MCI), especially the amnestic type, a condition in which patient presents 
with a cognitive decline higher than expected for the age group, but without impairment of functional activities, is 
considered by many authors to be a very early stage of Alzheimer’s disease. Diagnostic investigation that identi�es 
early changes in MCI patients can contribute to more e�ective treatments and better prognosis for these patients.  
Objectives: �e aim of this study is to evaluate and compare the ability of swept-source optical coherence 
tomography(OCT) to detect retinal neural loss in MCI patients when compared to normal controls. Methods: An obser-
vational, cross-sectional and descriptive study was carried out, in which 50 eyes were included, 22 eyes of 11 MCI 
patients and 28 eyes of 14 normal controls. �e acquisition protocol captured high resolution images of the optic disc 
and the macula. �e thickness parameters of the peripapillary retinal nerve �ber layer (RNFL), the macula and the 
internal retinal layers were automatically calculated by the device software. OCT parameters of MCI eyes and con-
trols were compared using generalized estimation equations. Values of p < 0.05 were considered signi�cant. Results: 
�e mean age ± SD was 66.81 (± 4.93) years for MCI patients and 71.21 (± 7.67) years for controls (p = 0.18). �ere 
were 3 men in each group. �ere was no signi�cant di�erence in the parameters of the peripapillary RNFL (in the 4 
quadrants) and in the total macular thickness (9 sectors) when compared to the patients and controls. However, the 
thickness of the ganglion cell layer (GCL) of the retina was signi�cantly lower in MCI group (p = 0.003). Conclusions: 
�e thickness of retinal GCL in the macular area obtained by the swept-source OCT was signi�cantly lower in MCI 
patients when compared to controls. In agreement with what has already been demonstrated in patients with AD, the 
preferential involvement of retinal GCL may be an early indicator of retinal neural loss in patients with MCI. �e OCT 
swept-source may be a useful diagnostic tool and serve potentially as a biological marker in vivo in patients with MCI.

1Universidade Federal de Juiz de Fora. 2Universidade de São Paulo.

ALZHEIMER’S PATHOLOGY IN THE CEREBROSPINAL FLUID OF PATIENTS HAVING MILD 
COGNITIVE IMPAIRMENT AND DEPRESSION
FLORINDO STELLA1,2, MARCIA RADANOVIC1, JÚLIA C. LOUREIRO1, PAULO R. CANINEU1,3, MARCOS V. PAIS1,  
LEANDRO C.L. VALIENGO1, LEDA L. TALIB1, ORESTES V. FORLENZA1
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Background: An intriguing issue regards whether depression re�ects a prodromal manifestation of Alzheimer’s disease 
(AD) at least in a group of patients. Aim: To estimate the correlation between AD biomarkers and depression in individ-
uals with MCI. Methods: We examined 67 individuals with MCI that underwent the CSF analyses for determination of 
AD pathology. �ey were divided into three groups (with early depression, n = 22; late depression, n = 22 and without 
depression, n = 23). Cognitive status was assessed by a comprehensive neuropsychological examination. CSF samples 
were drawn from all subjects to identify the levels of Aβ1-42 peptide, total tau (t-Tau), phosphorylated tau (p-Tau), and 
Aβ1-42/p-Tau ratio. Laboratorial procedures were performed by the INNo-Bia AlzBio3 assay (Innogenetics, Ghent, Bel-
gium), a multiplex microsphere-based LuminexxMAP platform that allows simultaneous analysis of these biomark-
ers. �e Aβ142/p-Tau ratio < 9.53 was established as a cut-o� reference for AD pathology.1 Intergroup comparisons of 
biomarker concentrations were performed by ANOVA; general linear model was used to determine the in�uence of 
Aβ1-42 and tau on diagnosis. Results: In comparison with patients having MCI, but not depression, those presenting 
MCI plus early or late depression revealed signi�cant correlations with Aβ142, p-Tau, and with the Aβ142/p-Tau ratio. 
�ere was no signi�cant correlation between diagnostic group and T-tau considered a variable alone. Conclusions and 
Comments: MCI plus depression were signi�cantly correlated with CSF Alzheimer’s pathology. A remaining question 
concerns if early or late onset depression in patients with MCI and AD neuropathology could anticipate or accelerate 
the disease deterioration. 1Forlenza et al., Cerebrospinal �uid biomarkers in Alzheimer’s disease: Diagnostic accuracy 
and prediction of dementia. Alzheimers Dement, 2015;1:455-63.

1Laboratorio de Neurociências LIM27, Departamento e Instituto de Psiquiatria, Hospital das Clínicas HCFMUSP, Faculdade de Medicina, Universidade de São 

Paulo, São Paulo, SP, Brasil. 2UNESP Universidade Estadual Paulista, IB, Campus of Rio Claro, SP, Brazil. 3Gerontology Program, PUC-SP, São Paulo, SP, Brazil.

TRANSCULTURAL ADAPTATION OF AN INSTRUMENT ABOUT KNOWLEDGE TOWARDS DEMENTIA
BY ELDERLY’S CAREGIVERS
MARCELO PIOVEZAN1, EVELISE SAIA RODOLPHO1, FERNANDA NASCIMENTO COSTA1, KAOANA MARIA VIEIRA DE ALMEIDA1,  
THAÍSSA BESSA2, ALESSANDRO FERRARI JACINTO1

Introduction: Ageing of the population increases the incidence of chronic diseases as dementia. �e prevalence of 
dementia doubles every �ve years from 60 years of age. Previous studies have shown the knowledge towards demen-
tia by elderly’s caregivers is low and that fact leads to low quality of care given to elderly as well as burden among 
caregivers. To evaluate knowledge on dementia among caregivers allows setting up strategies of better care. �e study 
involved the cross-cultural adaptation of an Australian instrument (Dementia Knowledge Assessment Tool, Version 
2). �e instrument evaluates the knowledge on dementia by caregivers of elderly with dementia. �e scores of the 
DKAT2 ranges from 0 (less knowledge) to 21 (greater knowledge). Methods: �e translation of the instrument was 
carried out by two Brazilian speakers of the English language and one version was chosen to be back translated to 
the original language. �e back translation was carried out by two native English language speakers. �e �nal version 
of the transcultural adaptation was administered to 28 caregivers of elderly individuals diagnosed with dementia. 
Demographic factors of the caregivers and clinical factors of the elderly with dementia were obtained. Results: 92.9% 
of the participants were female caregivers, with a mean age of 56.5 years (12.3 SD); 60.7% were married, 60.7% were 
elderly’s o�spring, 25% were spouses and 67.8% showed some level of burden. �e mean age of the elderly (N = 28) 
was 81.9 (6.8 SD) years, 57.1% had Alzheimer’s disease and 67.8% had some level of dependence on basic activities of 
daily living. �e average score related to the level of knowledge by caregivers was 14.8 (2.4 SD). Conclusions: �e �nd-
ings are in line with those from developing countries, being the family the main source of attention and care for the 
elderly, mainly o�spring or spouses. �e results are similar to the original Australian research. In the present study, 
the caregivers obtained an average of 14.8 correct answers. It was observed that there is a lack of knowledge about the 
types of dementia, its symptoms and stages among caregivers.

1Faculdade de Medicina de Botucatu-UNESP. 2Universidade Federal de Santa Catarina.
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FREQUÊNCIA E PERFIL COGNITIVO DE COMPROMETIMENTO COGNITIVO VASCULAR (CCV)  
PÓS-AVC ISQUÊMICO EM 90 DIAS DE SEGUIMENTO
EDLA SILVA DA SILVA, SHEILA MARTINS, MÁRCIA L. F. CHAVES

Background e Objetivos: Demência é uma complicação comum após AVC afetando em torno de 1/3 dos pacientes e mais 
de 60% tem algum comprometimento cognitivo após o evento. Estima-se que o comprometimento cognitivo nestes 
pacientes progrida 10% por ano. O objetivo do estudo foi avaliar a ocorrência e o per�l cognitivo de comprometimento 
cognitivo em pacientes que apresentaram 1º AVC e sem comprometimento prévio. Métodos: 100 pacientes consecutivos 
preencheram os critérios de inclusão e exclusão do estudo no período de recrutamento de 11 meses durante os anos 
2013/2014, dos quais 37 foram submetidos a tratamento trombolítico. IQCODE foi utilizado para excluir pacientes 
com comprometimento prévio, além da história ou registro em prontuário de diagnóstico de CCL ou demência. Depres-
são e afasia também foram exclusões. A primeira avaliação cognitiva foi realizada em 90 dias pós evento isquêmico. 
A medida de desfecho foi a escala CDR. Uma bateria de testes cognitivos também foi aplicada. Características clínicas 
relacionadas ao AVC também foram registradas (escala NIHSS, dados de imagem, escala Rankin e Barthel). Resultados: 
Em 90 dias pós AVC isquêmico, 38 dos 100 pacientes apresentavam CDR ≥ 0,5. Não houve diferença signi�cativa entre 
os grupos (com e sem comprometimento) para as variáveis: sexo, idade, escolaridade, território vascular afetado, e sin-
tomas depressivos medidos pela Beck. Não houve associação signi�cativa com o tratamento trombolítico (CCV 47% × 
53%). Os grupos diferiram signi�cativamente quanto ao NIHSS da chegada e em 30-90 dias (mais graves), na escala 
Rankin (mais graves) e na escala Barthel (mais dependência). Diferiram signi�cativamente nos escores do MEEM, �uên-
cia verbas (FAS), e no desenho do relógio. Não apresentaram diferença nos escores de nomeação da Boston, �uência 
verbal semântica, e nos dígitos (forward, backward e total). Conclusões: A frequência de CCV em 90 dias foi de 38%, não 
havendo relação com o tratamento na fase aguda (trombolíticos). Os pacientes com CCV tinham maior gravidade de 
apresentação do AVC e apresentaram mais comprometimento de funções executivas do que outros aspectos cognitivos. 

Serviço de Neurologia, HCPA e PPG em Medicina – Ciências Médicas, UFRGS.

LEVELS OF INACTIVE ADAM10 IN ALZHEIMER’S DISEASE: A PILOT STUDY USING
CEREBROSPINAL FLUID SAMPLES
RAFAELA PERON1, PATRICIA REGINA MANZINE1, THAMIRES NAELA CARDOSO MAGALHÃES2, CAMILA VIEIRA LIGO TEIXEIRA2,  
MÁRCIO LUIZ FIGUEREDO BALTHAZAR2, MÁRCIA REGINA COMINETTI1

Introduction: Active and mature ADAM10 is an transmembrane protein with -secretase function that acts on β-amyloid 
peptide (Aβ) inhibition, which is an important neuropathological marker of Alzheimer’s disease (AD). We and others 
have demonstrated in previous studies that active ADAM10 platelet protein levels were reduced in AD patients, com-
pared to cognitively healthy subjects. In platelets it is possible to evaluate the levels of the ADAM10 active and inactive 
forms, since this protein is active when anchored to the membrane. In the cerebrospinal �uid (CSF), only the presence 
of a soluble inactive form (detached from membrane) is found. Here, we investigated the levels of inactive ADAM10 
in CSF, in order to corroborate our previous results, found in platelets. Objectives: To analyze and compare soluble and 
inactive ADAM10 protein in CSF samples from patients with amnestic MCI (aMCI) or mild to moderate AD compared 
to controls without cognitive impairment. Materials and Methods: n = 24 elderly subjects (n = 7 controls, n = 6 aMCI,  
n = 6 mild AD and n = 2 moderate AD) were blindly analyzed in two independent experiments. CSF proteins [10µg/µl] 
were analyzed using sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE), and inactive and soluble 
ADAM10 was identi�ed by western blot using anti-ADAM10 antibody (ProScience, 1:1000), that recognizes the inac-
tive band of the protein (~50kDa). Mann-Whitney test was performed between all groups. Results: �ere were no 
signi�cant di�erences between ADAM10 levels from aMCI and control subjects. However, increased CSF inactive 
ADAM10 levels were found in mild and moderate AD, compared to controls (p = 0.055 and p = 0.025, respectively). Con-
clusions: Together with other clinical criteria, inactive CFS ADAM10 seems to be a relevant biomarker tool for accurate 
AD diagnosis, corroborating with our previous �ndings. Studies with a high number of subjects must be conducted in 
order to prove these �ndings. Acknowledgments/Financial Support: CNPq (401506/2016-9) and FAPESP (2015/24940-8).

1UFSCar – Universidade Federal de São Carlos, Departamento de Gerontologia. 2UNICAMP – Universidade Estadual de Campinas, Dep. de Neurologia.
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EFFECTS OF THE TAILORED ACTIVITY PROGRAM IN BRAZIL (TAP-BR)  
FOR PERSONS WITH DEMENTIA
MARCIA MARIA PIRES CAMARGO NOVELLI1,2, STYFANY BATISTA CORRÊA MACHADO1, GABRIELA BALESTRA LIMA1, LAIS CANTATORE1, 
BARBARA PEREIRA SENA1, RENATA SAVINO RODRIGUES1, CAMILA IZYS BAPTISTA RODRIGUES1, MARIANA BOARO FERNANDEZ CANON1, 
CATHERINE VERRIER PIERSOL3, RICARDO NITRINI4, MONICA SANCHES YASSUDA4, LAURA N. GITLIN5

Objectives: Evaluate e�ects of the Tailored Activity Program, translated and adapted for the Brazilian context (TAP-
BR), on behavioral and psychological symptoms (BPSD) and quality of life of persons with dementia and caregiver 
burden and quality of life. TAP-BR involves 8-home sessions in which occupational therapists develop activities that 
match capabilities and interests of persons with dementia and train caregivers in their daily use at home. Methods: A 
two-group randomized controlled trial with 30 dyads was conducted: the experimental group (EG, n = 15) received 
TAP-BR over 4-months whereas a wait-list control group (WL, n = 15) received TAP-BR following conclusion of the 
4-month follow-up. Dyads were recruited from the community of Santos city, Brazil. Results: For persons with demen-
tia, 50% were female, average age was 81.37 (± 7.57), educational level was 9.97 (± 5.32) years and cognitive level 
(MMSE) was 17.93 (± 6.43). For caregivers, 83.33% were female, average age was 65.97 (± 10.13) and educational 
level was 12.10 (± 4.44) years. At posttest, in comparison to WL, EG caregivers reported greater reductions in number  
(p < .001; Cohen’s d = 0.93), frequency (p < .001; Cohen’s d = 1.12), and intensity (p < .001; Cohen’s d = 0.77) of BPSD, 
and caregiver distress (p < .001; Cohen’s d = 0.87). Caregivers also reported improvement in their own quality of life 
(p < .05, Cohen’s d = 0.57) and that of the person with dementia (p < .01, Cohen’s d = 0.56); no di�erences were found 
in ratings of quality of life by the person with dementia themselves. Conclusions: �e program can be applied in a dif-
ferent cultural context and is a feasible strategy to address BPSD and support dementia caregivers. Financial support 
received by São Paulo Research Foundation, process number 2013/02489-7.

1Inter Professional Nucleus of Aging Research and Attendance (NIPAE) - Federal University of São Paulo, Santos, Brazil. 2Associate Professor of the 

Department of Occupational Therapy – Thomas Jefferson University School of Health Professions, Philadelphia, PA, USA. 4 Neurology Department - University 

of São Paulo, São Paulo, Brazil. 5Director of the Center for Innovative Care in Aging, School of Nursing – Johns Hopkins University, Baltimore, EUA.

INFLAMMATORY BIOMARKERS ARE NOT ASSOCIATED WITH APATHY SYMPTOMS ACROSS A 
BROAD SPECTRUM OF NEURODEGENERATIVE DISORDERS
HENRIQUE CERQUEIRA GUIMARÃES, ERICA LEANDRO MARCIANO VEIRA, LEANDRO BOSON GAMBOGI, LUCIANO INÁCIO MARIANO, 
NATALIA PESSOA ROCHA, PAULO CARAMELLI, ANTONIO LUCIO TEIXEIRA, LEONARDO CRUZ DE SOUZA

Background: Lack of motivation is a core feature of sickness-behavior: a coordinated set of behavioral adaptations that 
also includes a neurovegetative dimension (fatigue, loss of appetite and sleep disorders), and a psychological dimen-
sion (depressed mood, anxiety and cognitive dysfunction), that are supposed to reorganize the organism’s priorities 
to cope with infectious pathogens. In�ammatory mechanisms play a relevant role in neurodegenerative pathophysi-
ology. Objectives: To test if the sickness behavior hypothesis could at least partially explain the severity of apathy 
symptoms within the spectrum of frontotemporal lobar degeneration (FTLD) and Alzheimer’s disease (AD). Methods: 
Participants meeting established diagnostic criteria for AD, behavioral variant frontotemporal dementia (bvFTD) and 
Progressive Supranuclear Palsy (PSP) were consecutively recruited from a tertiary referral Cognitive and Behavioral 
Neurology Unit. Several cytokines (IL-1β, IL-6, IL-8, IL-10, IL-12p70, IL-33,TNF-α), a few related receptors (sTNFR1, 
sTNFR2, TWEAK) and adipokines (leptin, resistin, adiponectin) levels were analyzed in blood samples according to 
standard procedures. �ese measures were correlated with apathy symptoms according to scores obtained with the 
Apathy Scale (AS). Results: Forty six participants (22 male; 24 female), with available aforementioned evaluations, 
were recruited as follows: AD (n = 15); PSP (n = 10); bvFTD (n = 21). �e whole sample had a median age of 68 years 
(IQR:61-75), displayed a median disease duration of 3 years (IQR:2-4),had a median education of 11 years (IQR:9-
16), scored a median of 26 points (IQR:24-27) in MMSE and 20.5 points in AS (IQR:17-29). Spearman rank correla-
tion coe�cients were calculated within the whole group (n = 46) and separately in the following sets: bvFTD, FTLD 
(FTD+PSP) and AD. Considering Bonferroni correction for multiple comparisons (p < 0.004), no biomarker correlated 
with apathy symptoms in any of the analyzed sets. AS scores also did not correlate with disease duration. Acknowl-
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edging the exploratory nature of these preliminary �ndings we found an inverse moderate correlation between AS 
scores and IL-33 levels (rho = -0.38 ; p = 0.01), and a direct one with resistin levels (rho = 0.36 ; p = 0.015) in the whole 
sample. Conclusions: �ese results do not support the sickness behavior theory as a suitable explanation for apathy 
symptoms in neurodegenerative disorders.

PERFORMANCE IN DUAL-TASK WALKING TESTS: CORRELATIONS WITH EDUCATION  
AND ASSOCIATION WITH FALLS IN ELDERLY: THE PIETÀ-STUDY
THAÍS BUENO DIAS ALBUQUERQUE1, FERNANDO LIBERATO1, LÍLIAN VIANA DOS SANTOS AZEVEDO1,  
MAURO CÉSAR QUINTÃO E SILVA CUNNINGHAM1, DÉBORA PALMA MAIA1, MAIRA TONIDANDEL BARBOSA1,  
PAULO CARAMELLI1, HENRIQUE CERQUEIRA GUIMARÃES1

Introduction: �e dual-task walking test (DTWT) is an activity in which the individual walks and simultaneously performs 
a cognitive task. DTWT in low educated-elderly is associate with clinical outcomes such as falls have been scarcely stud-
ied so far. Objectives: 1) To investigate correlations between performance in several DTWTs paradigms and educational 
attainment in cognitively healthy community-dwelling elderly; 2) To investigate the association between DTWT per-
formance and history of falls in the preceding 12 months in community-dwelling elderly within a spectrum of cogni-
tive status, from normality to mild dementia. Methods: Participants were consecutively recruited from the Pietà-Study. 
A total of 119 individuals including participants without cognitive impairment (n = 62), with cognitive impairment no 
dementia (CIND, n = 46), and mild dementia (n = 11) were tested in �ve types of dual tasks in a 10 meter round trip 
walk while: (1) praying, (2) singing, (3) counting forwards from zero, (4) counting backwards from 20, (5) counting 
backwards from 50. Time to accomplish the task and number of steps were recorded. �e sample was splitted into two 
groups: participants (n = 24) with a history of fall (≥ 1) in the past 12 months and those without falls (n = 94). Spear-
man rank correlation coe�cients were calculated between educational level (years) and several parameter from the �ve 
DTWTs in those without cognitive impairment. Mann-Whitney test was used for comparisons between groups. Results: 
�e sample had a female predominance (F/M:74/45), with a median age of 79 years (IQR:76-81) and median educa-
tion of 3 years (IQR:2-4). Education correlated only with counting backwards from 20 DTWT performance (p = 0.003 
for speed; p = 0.007 for speed × steps; p < 0.0001 for DT cost) No DTWT paradigm was associated with a history of 
falls in the preceding 12 months. Conclusion: Only counting back from 20 dual-task walking parameters correlated with 
educational level. No DTWT paradigm was statistically associated with history of falls in the preceding 12 months. 

1Universidade Federal de Minas Gerais (UFMG).

BRAZILIAN AGING AND MEMORY STUDY (BRAMS):  
BASELINE CHARACTERIZATION AND FOLLOW-UP
SONIA M.D. BRUCKI, MAIRA O. OLIVEIRA, EDUARDO S. TRÉS, SILVIA S. MERLIN, DANIEL K. AMADO,  
BRENO JOSÉ A.P. BARBOSA, FÁBIO H.G. PORTO, RICARDO NITRINI

Introduction: Mild cognitive impairment (MCI) prevalence has varied among studies. �e BRAMS is a single-center 
population-based initiative to address memory and cognitive impairment in Brazil. Objective: to perform a descriptive 
characterization of patients evaluated for inclusion and follow-up data. Methods: Healthy individuals with memory 
complaints were referred to our outpatient clinic. Exclusion criteria in the screening interview included dementia, 
anxiety and/or depression. Eligible candidates were then referred to neuropsychological evaluation. All patients were 
analyzed with respect to demographic characteristics, comorbidities and neuropsychological tests. Based on clini-
cal and NPS evaluation they were classi�ed. Results: 489 individuals were screened for eligibility between November 
2011 and June 2017. Mean age was 70.7 years (SD + 6.3), with 373 female patients (76.3%), 11.3 years of education 
(SD + 5), almost 40% between 12 to 18 y of schooling; 78% had intellectual or general non manual workers; analysis 
by socioeconomic class depicted 61% on B and 25% on C classes. Auto referred medical antecedents were: 18.2% of 
diabetes, 49.2% of hypertension, 44% of dyslipidemia, 3.1% of myocardial infarction, and 20.7% of hypothyroidism. 
�ey had on the �rst evaluation (median values): MMSE – 28 points; delayed recall (10 drawings) – 9; animal VF – 15; 
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P letter VF –11; clock design – 9 points; and QAF of zero. After a comprehensive NPS evaluation, 295 subjects were 
classi�ed into: 43.5% as amMCImd; 8.2% as amMCIsd; 10.9% namMCImd; 13.2% as namMCIsd; 1.7% as normal 
controls; 21.4% as subjective cognitive decline (SCD) and 3 patients (1%) as dementia. Healthy and demented subjects 
were excluded for �nal classi�cation. �e median time of follow-up was 11 months (mean of 21.4 ± 23.1), 105 subjects 
had available data. �e �nal classi�cation was: 50.5% as amMCImd; 5.7% as amMCIsd; 7.6% as namMCImd; 9.5% as 
naMCIsd; 22.8% as SCD; 1.9% normal; and 1.9% as dementia. Conclusions: MCI is a heterogeneous and �uctuating 
status. A larger sample could give us more information. 

Centro de Referência em Distúrbios Cognitivos (CEREDIC), Hospital das Clínicas, Faculdade de Medicina da Universidade de São Paulo – São Paulo, Brazil

ADDENBROOKE’S COGNITIVE EXAMINATION-REVISED AND MONTREAL  
COGNITIVE ASSESSMENT: DATA FOR SENIORS WITH HETEROGENEOUS
EDUCATIONAL LEVEL IN BRAZIL 
KAROLINA GOUVEIA CÉSAR, MÔNICA SANCHES YASSUDA, FÁBIO HENRIQUE GOBBI PORTO,  
SONIA MARIA DOZZI BRUCKI, RICARDO NITRINI

Background: Several cognitive tools have been developed aiming to diagnose dementia. �e cognitive battery Adden-
brooke’s Cognitive Examination – Revised (ACE-R) and Montreal Cognitive Assessment (MoCA) have been used to 
detect cognitive impairment. Objectives: �e aim of the study was to provide ACE-R and MoCA norms and accuracy 
for seniors within a lower education, including illiterates. Methods: Data originated from an epidemiological study 
conducted in the municipality of Tremembé, Brazil. �e Brazilian version of ACE-R and MoCA were applied as part of 
the cognitive assessment in all participants. Of the 630 participants, 385 were classi�ed as cognitively normal (CN) 
and were included in the normative data set, 110 individuals were diagnosed with dementia and 135 were classi�ed 
as having cognitive impairment no dementia (CIND). Results: ACE-R and MoCA norms were provided with the sample 
strati�ed into age and education bands. �e total scores varied signi�cantly according to age, education and sex. To 
distinguish CN from dementia, an ACE-R cuto� of 64 points was established (sensitivity 91%, speci�city 76%) and a 
MoCA cuto� of 15 points (sensitivity 90%, speci�city 77%). To di�erentiate CN from CIND the best ACE-R cuto� was 
69 points (sensitivity 73%, speci�city 65%) and MoCA cuto� was 19 points (sensitivity 84%, speci�city 49%). Cuto� 
scores varied according to the educational level. Conclusions: ACE-R could be a good tool to detect dementia and CIND, 
if cuto� scores were adjusted according education. MoCA test did not have a good accuracy for detect CIND in this 
population with low educational level.

ENTORHINAL AND CINGULATE CORTICAL THICKNESS PREDICT EPISODIC MEMORY  
AND GLOBAL COGNITION IN MILD ALZHEIMER’S DISEASE
ANA FLÁVIA MAC KNIGHT CARLETTI CASSANI, CAMILA VIEIRA DE LIGO TEIXEIRA, THIAGO JUNQUEIRA RIBEIRO REZENDE,  
THAMIRES N.C. MAGALHÃES, MARINA WEILER, DEBORA QUEIROZ DE ALMEIDA, FERNANDO CENDES,  
MARCIO LUIZ FIGUEREDO BALTHAZAR

Introduction: Hippocampal atrophy is a potential biomarker for Alzheimer disease (AD). However, there are other atro-
phic areas during the development of this disease. Amnestic Mild Cognitive Impairment (aMCI) is a clinical condi-
tion where the patient presents a memory impairment but with normal daily activities. It is important to analyze 
what areas are impaired in AD and aMCI compared to controls, and also see if the atrophic areas could in�uence the 
cognitive performance of this population. �erefore, we aimed to analyze if cortical thickness may in�uence a global 
cognitive test (Mini Mental State Exam, MMSE) and verbal episodic memory (Rey Auditory Verbal learning test, 
RAVLT). Materials and Methods: 67 voluntaries were evaluated: 18 with mild AD, 22 with aMCI and 27 controls (CTL) 
matched for aged and education. We used MMSE for global cognitive status and RAVLT for verbal episodic mem-
ory. MRI data were acquired on a 3.0T MRI Philips Achieva scanner. FreeSurfer program (https://surfer.nmr.mgh. 
harvard.edu/fswiki) was used to analyze cortical thickness of the population. We compared cortical thickness between 
the groups and performed multiple regressions to check the possible associations between cortical thickness and the 
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cognitive scores. Results: One-Way ANOVA, using age as covariant, showed that mild AD group had signi�cant di�er-
ence in cortical thickness compared to aMCI and CTL in the left areas: entorhinal, fusiform, inferior temporal, insula, 
lingual, medial temporal, posterior cingulate, and right areas: inferior parietal, isthmus cingulate, lateral occipital, 
lateral orbito-frontal, precuneus, superior temporal and supramarginal (p < 0.05, corrected for multiple comparisons.. 
Regression models revealed that left entorhinal thickness predicts MMSE scores (R2 = 0.32) and right isthmus cingu-
lum thickness predicts RAVLT (immediate - R2 = 0.32 - and delayed recall - R2 = 0.34). Conclusions: �e present study 
shows only mild AD patients di�ered from controls. In terms of cortical thickness, entorhinal and isthmus cingulate 
cortex have a relative strong predicting power on MMSE and RAVLT, respectively.

CORTICOBASAL SYNDROME: CLINICAL FEATURES AND METABOLIC IMAGING PATTERN 
JACY PARMERA1, MATEUS ARANHA2, ARTUR COUTINHO2, ADALBERTO STUDART1, CARLA ONO2,  
CARLOS BUCHPIGUEL2, EGBERTO BARBOSA1, RICARDO NITRINI1, SONIA M.D. BRUCKI1

Introduction: Corticobasal Syndrome (CBS) was �rst considered a motor disorder with parkinsonism, dystonic and myo-
clonic movements. It is now also recognized as a cognitive disorder associated with several cortical features. �e term 
CBS denotes the phenotype of multiple pathologies, including Corticobasal Degeneration and Alzheimer’s disease 
(AD). New diagnostic methods are being developed to predict the pathology. Objectives: To investigate the clinical core 
of cases with CBS, describe the brain metabolism patterns and compare the clinical features of patients with a pattern 
suggestive or not of AD. Methods: Fifteen patients with probable CBS assessed with motor and cognitive tests were sub-
mitted to brain Fluordeoxyglicose-Positron emission tomography (FDG-PET) or Single-photon emission tomography 
(SPECT). �ey were compared based on the movement disorders and cortical symptoms. According to the scans were 
distributed into two groups: CBS related to AD(AD) and CBS unrelated to AD(non-AD). Results: Mean age at presenta-
tion and schooling were 65.33 (± 8.50) and 4.67 (± 3.09) years. �irteen patients were submitted to FDG-PET and two 
realized SPECT. Eleven had a non-AD pattern and four had an AD-pattern. �ere were signi�cant di�erences on Mini 
Mental Score Examination(MMSE) (AD = 5.25 ± 7.54 vs non-AD = 15.82 ± 7.11 p = 0.026) and Hoehn and Yahr (HY) 
scale (AD = 1.75 ± 0.86 vs non-AD = 3.64 ± 1.48 p = 0.034). Parkinsonism was present in 100% of the patients, myoc-
lonus in 53.3% and dystonia in 53.3%. Apraxia was the most prevalent cognitive feature (86.7%). Aphasia and cortical 
sensory loss were noted in 53.3% and 40%, respectively. One patient had alien limb phenomena. Only dystonia dem-
onstrated a signi�cant di�erence between groups as 100% presented a non-AD pattern (p = 0.026). Apraxia of speech 
also showed a tendency to correlate to the non-AD group, as 100% had a non-AD pattern (p = 0.154). Conclusions: All 
patients presented akinetic-rigid parkinsonism and apraxia was the most prevalent cognitive feature. Lower MMSE 
and HY scores were linked to the AD pattern group, as well as dystonia to the non-AD group. 

1Department of Neurology – University of São Paulo. 2Center of Nuclear Medicine – University of São Paulo.

AMNESTIC COMPLAINT IN PRIMARY HEALTH CARE: CLINICAL, NEUROPSYCHOLOGICAL AND
FUNCTIONAL CHARACTERIZATION
MARCOS LEANDRO PEREIRA1,2, RONALDO PEREIRA CAIXETA1, PAULO CARAMELLI2, LEONARDO CRUZ DE SOUZA2

Background: Memory complaints are frequent in the elderly. �ere are di�erent causes of memory impairment, such 
as age-related cognitive decline, depression, mild cognitive impairment (MCI), or a neurodegenerative disease.  
Objectives: To characterize the memory complaint in primary health care in Patos de Minas (Minas Gerais), in terms 
of clinical, cognitive and functional pro�les. Methods: �is study was carried out with patients aged ≥ 50 years, with 
memory complaints (spontaneous or inquired). �e study was conducted in a primary health center from March to 
September, 2016. Patients who scored ≥ 25 in the Memory Complaint Questionnaire (MAC-Q) or who had spontane-
ous memory complaints were included. Patients underwent a semi-structured interview, Mini Mental State Examina-
tion, Figures Test (visual episodic memory test), Clock Test, Semantic Fluency (Animals), the Neuropsychiatric Inven-
tory, and functional assessment (Katz and Pfe�er scales for activities of daily living). Patients were classi�ed into 
the following categories: subjective cognitive impairment (SCI), amnestic MCI (aMCI), non-amnestic MCI (naMCI) 
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and dementia. Results: 432 patients were initially assessed. 25% of them (n = 108) had memory complaints. �e �nal 
sample consisted of 91 patients (73.6% were women; mean age 67.6 ± 9.76 years; mean educational level of 4 for 8 
years). 14.3% had spontaneous complaints and 85.7% had inquired complaints. �e most common comorbidities were 
hypertension (69.2%), diabetes mellitus (36.3%), dyslipidemia (24.2%) hypothyroidism (21.9%), anxiety (17.6%) and 
depression (12.1%). Low levels of vitamin B12 and hypothyroidism were found in 26.4% e 16.5%, respectively. 13.2% 
were classi�ed as SCI, 23.5% as naMCI, 29.7% as aMCI and 34.1% as dementia. Patients who presented spontaneous 
complaints had worse performance in MMSE, 5 ‘evocation (memory test) and higher score on MAC-Q. �ere was no 
correlation between MAC-Q and cognitive tests. Conclusions: MCI and dementia are underdiagnosed. Cardiovascular 
risk and reversible causes of cognitive decline were frequent in our population, reinforcing the need of appropriate 
medical screening. Patients with spontaneous memory complaint had worse performance than patients with inquired 
memory complaint. Key words: Memory complaint, primary health care, neuropsychological.

1Centro Universitário de Patos de Minas – UNIPAM. 2Universidade Federal de Minas Gerais – UFMG.

IMPACT OF SCHOOLING, MODALITY AND NUMBER OF SESSIONS IN  
EFICACY OF WORKING MEMORY TRAINING
PAULA SCHIMIDT BRUM1, ERIKA BORELLA, BÁRBARA CARRETTI, MÔNICA SANCHES YASSUDA1

Introdution: Questions regarding the impact of schooling, number of sessions and intervention modality (individual 
versus group) on the training e�ect have not been answered in previous studies. Objectives: 1. to examine the in�uence 
of schooling (four versus eight years and more), 2. dose of training (three vs. six sessions); and 3. modality (individual 
vs. group) on the e�ects of verbal WM training o�ered to older adults. Methods: 129 older adults participated of di�er-
ent experiments. Experiment 1 (replication) included 11 older adults randomized in the training condition and 15 in 
the active control condition, all with more than eight years of schooling. Experiment 2 (e�ect of schooling) included 
the participants in the replication study and older adults with four years of schooling. �e interventions in Experi-
ment 1 and Experiment 2 had three individual sessions. In Experiment 3, 23 older adults were randomized in the 
training condition and 27 in the active control condition both with six sessions and this new sample was compared to 
the respective conditions of Experiments 1 and 2 united in a single sample. Finally, the sample of Experiment 1 was 
compared to 16 older adults in the training condition and 17 in the active control condition, who underwent three 
group sessions. Results: Only the training condition increased performance in WM, executive function and processing 
speed tests, maintained after six months. Participants with four years of schooling showed similar gains to the train-
ing group with eight or more years of schooling in evaluations. �e results indicated that training with three or six ses-
sions generates equivalent cognitive gains. �ere is no di�erence between the modalities in the outcome variables in 
evaluations. Conclusions: �ree and six sessions showed similar e�ects for the outcome variables, as well as individual 
and group training, and for participants with four and eight years of schooling. Agência Financiadora: Comissão de Aper-
feiçoamento de Pessoal do Nível Superior.

1Faculdade de Medicina da Universidade de São Paulo.

DISEASE STAGING IN FRONTOTEMPORAL DEMENTIA AND IN ALZHEIMER’S DISEASE: THE 
CONTRIBUTION OF THE FRONTOTEMPORAL DEMENTIA RATING SCALE (FTD-FRS)  
IN A 12-MONTH FOLLOW-UP STUDY
THAÍS BENTO LIMA-SILVA1, VALÉRIA SANTORO BAHIA1, MÁRIO AMORE CECCHINI1, LUCIANA CASSIMIRO1, LEONARDO CRUZ DE SOUZA2, 
HENRIQUE CERQUEIRA GUIMARÃES2, LEANDRO BOSON GAMBOGI2, PAULO CARAMELLI2, MÁRCIO L.F. BALTHAZAR3,  
BENITO DAMASCENO3, SÔNIA M. D. BRUCKI1, RICARDO NITRINI1, ENEIDA MIOSHI4, MÔNICA SANCHES YASSUDA1

Background: Staging of dementia allows better management of the clinical condition and can help reduce caregiver 
dependency and burden. Instruments to stage dementia progression are usually based on Alzheimer’s disease (AD) 
and do not include the speci�c symptoms of frontotemporal dementia (FTD). �e the Frontotemporal Dementia 
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Rating Scale (FTD-FRS) was elaborated to stage FTD and recently an extended version of the Clinical Dementia Rat-
ing scale included Language and Behavior domains (CDR-FTLD). Objectives: We aimed to investigate disease progres-
sion during a 12-month period using the FTD-FRS and the CDR-FTLD sum of boxes (SOB) in FTD compared to AD.  
Methods: Participants were 71 individuals, aged 40+ years with at least two years of schooling: 31 received the diagnosis 
of behavioral variant (bv)FTD, 12 of Primary Progressive Aphasia (PPA) (8 semantic variant and 4 non-�uent variant) 
and 28 of AD. Family members or caregivers who had frequent contact with the patients completed the FTD-FRS. �e 
CDR-FTLD was completed by physicians. Patients completed the Addenbrooke’s Cognitive Examination-Revised. To 
determine annual progression, the 12-month follow up assessments were used. Results: �ere were signi�cant changes 
in FTD-FRS and CDR-FTLD scores from baseline to follow-up for all groups. After 12 months, there was signi�cant 
decline on most group scores. �e FTD-FRS and the CDR-FTLD captured transitions to more severe stages from 
baseline to follow-up in all groups, except for the PPA group. Conclusions: �e FTD-FRS and the CDR-FTLD can aid in 
staging and determining progression in FTD. �is study provides clinicians and researchers with a valid instrument 
with which to classify and follow up on patients diagnosed with FTD. �e drafting of a severity scale adapted to the 
disorders typical of FTD may facilitate early identi�cation of these patients and reduce delays between symptom onset 
and symptom detection. It would also favour both proper selection and timely use of drug treatments, and promote 
providing carers with up-to-date information and advice. �e FTD-FRS is a tool able to improve clinical attention to 
patients (and their family members), whether in the initial or terminal stages of FTD.

1Cognitive and Behavioral Neurology Research Group, Faculdade de Medicina and Hospital das Clínicas, Neurology Department, University of São Paulo, 

São Paulo, Brazil. 2Cognitive and Behavioral Neurology Research Group, Faculdade de Medicina and Hospital das Clínicas, Universidade Federal de Minas 

Gerais, Belo Horizonte, Brazil. 3Department of Neurology, University of Campinas, São Paulo, Brazil. 4School of Health Sciences, University of East Anglia, 

Norwich, UK.

PROSPECTIVE EVALUATION OF COGNITION IN A BRAZILIAN HUNTINGTON’S
DISEASE COHORT
RAPHAEL MACHADO DE CASTILHOS1,11,12, MARINA COUTINHO AUGUSTIN6,11, JOSÉ AUGUSTO DOS SANTOS6,11,  
JOSÉ LUIZ PEDROSO7, ORLANDO BARSOTTINI7, ROBERTA ARB SABA7, HENRIQUE BALLALAI FERRAZ7, FERNANDO REGLA VARGAS8,  
MARIA LUIZA SARAIVA-PEREIRA1-4,9-11, LAURA BANNACH JARDIM1,5,6,9-12, ON BEHALF OF REDE NEUROGENÉTICA

Introduction: Huntington’s disease (HD) is a neurodegenerative disease characterized by movement disorders (specially 
chorea), behavioral changes and cognitive decline. Cognitive impairment occurs since early stages of the disease and 
is characterized by executive dysfunction and slower processing speed. Although the natural history of HD is well 
described in European and North American cohorts, there are no data from Brazilian cohorts. Objectives: To verify 
the progression of the cognitive tests in symptomatic HD subjects in a Brazilian cohort. Methods: Symptomatic HD 
subjects were selected. Age, age of onset (AO), gender, disease duration (dd), CAG expansion and UHDRS scores were 
obtained. Cognitive tests performed were Stroop Color and Word Test, Symbol Digit Modalities Test, phonemic verbal 
�uency (FAS). Cross-sectional analyzes were performed at baseline and longitudinal measurements after 12 months. 
Subjects who scored 0 on baseline or follow-up were considered missing. Results: Cognitive evaluation was performed 
in 74 symptomatic patients, 37 (50%) female. Mean (sd) age at baseline was 50.3 (11.2) years, AO was 41.5 (11.2) 
years; expanded CAG median (IQR) of 44 (43-46.25) repeats and 8 (4-11.25) years of dd. Cognitive scales did not cor-
relate with AO or CAG expansion. All cognitive scales showed mild to moderate correlation with age and dd at baseline 
(Spearman). Cognitive scales correlate strongly with other UHDRS subscales. In 42 (24 female) symptomatic subjects, 
a prospective evaluation was performed on average 12 months later. Mean (sd) of all cognitive tests remained very 
similar at follow-up and there was no signi�cant di�erence (GEE): Stroop/color (baseline 28.5 (12.3), follow-up 29.5 
(12.5), p = 0.63); Stroop/word (baseline 32.2 (13.4), follow-up 34 (19.4), p = 0.63); Stroop/interference (baseline 15.9 
(9), follow-up 15.9 (8.3), p = 0.85); SDMT (baseline 14.6 (7.9), follow-up 14.8 (8.5), p = 0.27); FAS (baseline 12.3 (8.3), 
follow-up 16.6 (6.5), p = 0.84). Conclusions: Although the small number of individuals in the prospective assessment 
has prevented signi�cance, cognitive scales correlate with other UHDRS subscales. Knowledge of the natural history 
of various aspects of HD is critical, especially if disease modifying therapies are available in the future.
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AN ASSESSMENT OF DIRECT AND INDIRECT COSTS OF DEMENTIA IN BRAZIL
CERES ELOAH L. FERRETTI1,2, FLÁVIA M. SARTI3, RICARDO NITRINI1, FERNANDO F. FERREIRA3, SONIA M.D. BRUCKI1,4

Background: To analyze costs associated with dementia based on a cross-sectional study in the Brazilian health system. 
Methods: Direct and indirect costs were estimated by conducting comprehensive interviews on the use of resources 
in a sample of 156 patients with dementia treated at an outpatient memory clinic of a tertiary hospital. A regres-
sion model was used to determine the main determinants of costs associated with dementia. Results: Global costs 
of dementia were US$ 1,012.35; US$ 1,683.18 and US$ 1,372.30 per patient/month for mild, moderate and severe 
stages, respectively. Indirect costs ranged from US$ 536.62 to US$ 545.17 according to severity. Dementia costs were 
in�uenced by medication, FAST score, and educational level of caregiver. Discussion: �e study represents an original 
contribution toward establishing direct and indirect costs of dementia in Brazil. Results indicate signi�cant economic 
impacts, including projection of annual costs of US$16,548.24 per patient. Key words: Dementia, ageing, cost of illness, 
economics, productivity loss.

1Department of Neurology. Cognitive and Behavioral Neurology Unit. School of Medicine. Universidade de São Paulo. SP – Brazil. 2Department of Nursing 
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IN DEMENTIA, WHAT’S HOLOGRAPHY CAN DO FOR US ?
YOLANDA ELIZA MOREIRA BOECHAT, JULIO CESAR R. DAL BELLO, TAYSSA BOECHAT MOREIRA, NATALIA C. FERNANDES,  
EDUARDO RODRIGUES VALLE, RICARDO C. CARRANO, RENE PRESTES FILHO, JAQUELINE A.TONELLI, JAMACI A.C.LIMA,  
LICINIO ESMERALDO DA SILVA, NEIVA R. MENDES, MABEL A.O.DAL BELLO, MARIANA L. OLIMECHA CARVALHO,  
GUSTAVO BENTEMULLER PEREIRA

Introduction: �e provision of medical services, especially in the most remote places in Brazil, is a challenge. In gen-
eral, there is a shortage of professionals and, in particular, specialists, causing a large part of the population to su�er 
from the absence of adequate medical care. �is situation becomes worse when you think of dementia diagnosis.  
Objective: Given this scenario, the idea of supplanting this need for a specialist doctor through a remote support to the 
care emerged. �is idea was converted into a project by the University through our Nucleus of Studies and in 2012 we 
began the search for practical ways of overcoming this de�ciency in Brazil. Our premise was to create a Virtual Health 
O�ce through Telepresence and Holography for online consultations on time. Methods: �rough a development grant, 
it was possible to create our prototype. In this proposal, what moved us was the perception that the doctor to do a 
good remote assistance would need to have the sensation of being in the same place as the patient, being able to see it 
integrally from the face perceiving movements, reactions and other factors sensitive to accomplishment of a good ser-
vice. Discussion and Conclusions: �e �rst phase of the project consisted in the validation of the idea by the implantation 
of a Holographic Health Center. At this location, the Remote Virtual Health O�ce was designed by hologram. �is 
prototype has been extensively tested and adapted to the construction of a holographic service. After the success of 
this prototype, we started the second phase of the project, currently underway. In this phase, the pilots of the Virtual 
Health O�ces are being installed in distant locations, allowing assisted assistance with specialized professionals from 
di�erent areas of the University Hospital. �is project contains an innovation that can change health care because in 
places where the specialist does not go, the holography allows him to arrive, diagnose a case of dementia and guide the 
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professional who is in the �eld of action, avoiding public health expenses with unnecessary transfers reducing su�er-
ing and bringing knowledge, giving a �nancial and public health solution for cases that require specialized diagnosis 
and treatment. In this way, this project proposes to allow the early diagnosis of dementias to be performed in remote 
locations through holographic consultation on line on time, improving the quality of life of patients living in these 
areas.

BEHAVIOURAL BUT NOT COGNITIVE MEASURES OF DISINHIBITION CAN EFFECTIVELY
DIFFERENTIATE FRONTOTEMPORAL DEMENTIA FROM ALZHEIMER’S DISEASE
LUCIANO INÁCIO MARIANO1, HENRIQUE CERQUEIRA GUIMARÃES1, LEANDRO BOSON GAMBOGI1, MICHAEL HORNBERGER2,  
CLAIRE O’CALLAGHAN3, THAÍS BENTO LIMA DA SILVA4, MÔNICA SANCHES YASSUDA4, JULIANA SEPTÍMIO AMARAL1,  
ANTÔNIO LÚCIO TEIXEIRA1, PAULO CARAMELLI1, LEONARDO CRUZ DE SOUZA1

Background: �e di�erential diagnosis between behavioural-variant frontotemporal dementia (bvFTD) and  
Alzheimer’s disease (AD) is a challenge in clinical neuropsychology. As disinhibition is a hallmark of bvFTD, inhibitory 
function and impulsivity, like intertemporal choice, may be valuable for di�erential diagnosis. Methods: �ree groups 
participated in this study: 25 mild AD dementia patients (age 74.6 ± 9.7, 13 males), 27 mild bvFTD patients (age 67.8 
± 9.8, 14 males) and 24 healthy controls (age 70.8 ± 8.3, 18 females). Groups were matched for sex, education and 
income. �e protocol comprised 10 cognitive tests, focusing on inhibitory capacity or impulsivity (e.g.: Stroop, Hay-
ling tests and a Delay Discounting Task (DDT)) and two behavioural measures (Starkstein’s Apathy Scale – AS – and 
Barratt Impulsiveness Scale – BIS-11). Results: �ere was no di�erence between AD and bvFTD in any of the neuropsy-
chological measures of inhibitory control (Hayling Test: bvFTD 18.2 ± 13.2 vs. AD: 17.4 ± 9.6, p = 1.00; DDT: bvFTD 
0.053 ± 0.09 vs. AD: 0.058 ± 0.07, p = 1.00). Behavioural evaluation, however, was di�erent between clinical groups 
(BIS-11: bvFTD 76.1 ± 9.5 vs. AD 62.9 ± 13.5, p = 0.001; AS: bvFTD 28.1 ± 7.8 vs. AD 16.9 ± 9, p < 0.001). ROC curve 
analysis, between AD vs bvFTD, demonstrated that BIS-11 and AS had higher diagnostic accuracies than inhibitory/
impulsivity neuropsychological tests: BIS-11: 80% speci�city and 68.2% sensitivity; AS: 77.8% speci�city and 78.3% 
sensitivity. Conclusions: Neuropsychological tests of inhibitory control and impulsivity were not useful for the di�er-
ential diagnosis between AD and bvFTD. Nonetheless, BIS-11 did demonstrate diagnostic ability to distinguish the 
clinical groups, reinforcing that behavioural impulsivity is a hallmark of bvFTD. �e dissociation between cognitive 
and behavioural measures may be considered for the development of new tests for the early diagnosis of bvFTD.

1Universidade Federal de Minas Gerais – Brasil 2University of East Anglia, Norwich – UK. 3University of Cambridge, Cambridge – UK. 4Universidade de 
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