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Resumo

GEO, Lucas Aratjo LimaFrequéncia, correlatos e perfil neuropsicoldgico dtranstorno

da cognicdo associado com a infeccdo pelo HI\Belo Horizonte, 2014. Dissertacao
(Mestrado em Neurociéncias)- Pos-graduacdo em Niémwmas, Universidade Federal de
Minas Gerais, 2014.

O Transtorno da Cognigcdo Associado com a Infecc@&o pHIV (HIV-associated
Neurocognitive DisordersHAND) é causado pela acdo direta do virus HIVSigiema
Nervoso Central (SNC) ou pela agdo indireta dosgesos metabdlicos relacionados a
infeccdo. O quadro pode , em sua evolugdo, pod® ¢ mesmo a deméncia. O HAND
apresenta um padrdo descrito como subcorticalefa) atinge estruturas cerebrais como a
substancia branca e os nucleos da base. Entrécagddides cognitivas relatadas na literatura
em pacientes acometidos por HAND estdo os défititsmemoria episddica, havendo
interesse atual em avaliar se tal comprometimentgindlar ao que ocorre em outras
deméncias, como na Doenca de Alzheimer. Os obgtio presente trabalho foram
caracterizar a frequéncia de HAND em uma populdgaspitalar infectada pelo HIV,
detectar correlatos clinicos e o padrdo subcoréisabciados, além de avaliar o uso do teste
de aprendizagem e memoria episodica auditivo-vekdiequénciatotal de HAND foi de
71,8% dos pacientes HIV/SIDA. Os fatores de risocoatrados foram o diagnéstico
de dislipidemia, baixo nivel plasmatico de hemoilabe baixo nivel educacional. Com
relacdo a memoaria episddica, o padrdo subcort@abldservado nos pacientes acometidos
pela HAND em comparacdo aos pacientes com quaduochegenerativo, ou seja,

dificuldade na estratégia de busca da informag&@moeale seu armazenamento.

Palavras chave: HIV, cognicdo, deméncia, fatores aesco, epidemiologia.



ABSTRACT

The HIV-associated Neurocognitive Disorders (HAN®Yaused by direct action of the HIV
virus in the Central Nervous System (CNS)and hyirett action of related metabolic
processes associated with the infection - condttiah can even drive to dementia. HAND
show a pattern described as subcortical which daméute matter brain structures and basal
ganglia. Impairment in episodic memory is usudigcribe in literature and is aim of study
by many researchers since is a typical difficuttyAizheimer's disease. The objectives of this
study were characterizing the prevalence of HANDaihospital population infected with
HIV, detect the risk factors and subcortical paitas well as evaluate the use of auditory-
verbal learning test and episodic memory. The dvpravalence of HAND was 71.8% of
patients infected with HIV/AIDS. The clinical colates found were the presence of
dyspilidemia, lower hemoglobin level and lower faneducational. The subcortical pattern
was observed in HAND; the performance demonstragectal pattern of impairment in
information retrieval strategy but not in storagene data showed a pattern of high
prevalence, risk factors peculiar to the populatistudied, with subcortical damage

characteristics typically described in the literatu

Key words: HIV, cognition, dementia, risk factors,epidemiology
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1- INTRODUCAO

A Sindrome da Imunodeficiéncia Adquirida (sida-aifits descrita no inicio dos anos
80 e se disseminou pelo mundo tornando-se um dawevalesafios de saude publica das
trés ultimas décadas. Aids € a manifestacdo clieloa de resultados laboratoriais que
indiqguem deficiéncia imunoldgica da infeccdo pelus HIV e que leva, em média, oito a
dez anos para se manifestar. A Organizacdo Mumiabaude (OMS) estima que, no
mundo, aproximadamente 34 milh6es de pessoas @sctadas pelo virus HIV ou
apresentam a doenca e que em 2011 ocorreram h@esitle mortes e cerca de 2.5 milhdes
de novos casos (UNAIDS, 2012). No Brasil, desdeeatificacdo do primeiro paciente com
Aids, em 1982, até junho de 2012, ja foram iderddbs 656.701 casos da doenca. Somente
em 2011, foram notificados 38.776 casos.

O transtorno da cognicao associado a infeccaohbi®i@ conhecido na literatura como
disturbios neurocognitivo associado ao HIV (HIVasated neurocognitive disorders -
HAND), que apreende 0 estagio mais severo, denlentwa também os estagios mais sutis,
como o de comprometimento cognitivo leve e comptonanto cognitivo assintomatico
associado ao HIV. Deméncia por HIV contribui pamrioidade da infeccdo e € um fator de
risco para mortalidade (Sackor et al. 1996).

E de grande importancia identificar o nimero deégudes com danos cognitivos, uma
vez que afetam a qualidade de vida, funcado lavaratiaderéncia a medicacao (McArthur,

2004, Price et al. 1999).

O termo Complexo Deméncia associado ao HIV refera-sonstelacdo de sintomas e
sinais cognitivos, motores e comportamentais e assiflcada como uma deméncia
“subcortical” conforme estudos de neuroimagem etoamdpatolégicos, portanto tem
alguma similaridade com a deméncia das doencasudéangton e Parkinson (Sadek et al.

2004).
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A avaliagdo neuropsicologica tem um papel chavedeatificacdo e diagndstico de
distarbios cognitivos associados ao HIV e € usada guantificar alteracdes em processos
cognitivos associado com o tratamento. Testes psioadgicos sdo sensiveis para detectar
distarbios cognitivos na infec¢do pelo HIV-1 e davelcluir os seguintes dominios: 1-
atencao/concentracdo; 2-rapidez do processamentofatenacdo; 3- funcado executiva; 4-
raciocinio/abstracdo; memoria/aprendizado; 5-raduilé visuoespacial; e 6-funcionamento
motor.

O perfil de comprometimento cognitivo pelo HIV pitamente subcortical (Cohen et
al. 2010), porém com uma variabilidade grande raréncia dos dominios afetados, o que
pode gerar grande dificuldade no processo avadiaiaté mesmo duvidas diagnésticas com
outros processos demenciais, até mesmo o0s cordndereorticais, como Doenca de
Alzheimer (DA) (Sadek et al. 2007). Quando se d@efoomo deméncia subcortical, o
esperado é um comprometimento tipico em velocidedprocessamento de informacdes e
ou psicomotora, presenca de sintomas psiquiatcoo® depressdo, ansiedade e apatia, bem
como alteracdes em funcdes executivas (Woods 2088, Christo, Géo & Antunes, 2013).
Esta alteracdo nas fungdes executivas, que tenohamento preponderantemente cortical,
se deve a estruturas mais internas no cérebro, oemacleos da base. Para uma avaliacao
neuropsicoldgica eficaz, é necesséaria uma avaligighal do desempenho cognitivo, ja que
todos os dominios cognitivos podem estar alterad@smo que em menor intensidade
(Christo, Géo & Antunes, 2013).

Com o envelhecimento da populacéo infectada peM, l8s riscos de HAND e
confusdes diagnésticas com outros processos demsé€masisociados a idade como DA,
langcam num novo desafio para profissionais da s@Xide& Izeku, 2009), que necessitardo

de novas tecnologias para diagnéstico diferemcimhtamento. A freqiéncia de HAND na
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populacdo brasileira ainda é pouco estudada, ceuitados apontando a prevaléncia entre
52-65% (Rodrigues, Oliveira, Grinsztejn & Silva,12) de Almeida et al. 2013).

O presente estudo é dividido em duas etapas. Aepranpretende estabelecer a
frequéncia de HAND em uma amostra de sujeitos &dDS a partir de uma avaliagao
neuropsicolégica completa envolvendo diversos dmsimrognitivos. Também pretende
avaliar a relagdo entre fatores de risco/protec@odeclinio cognitivo em pacientes com
AIDS. No segundo artigo compararemos 0s pacient&SIIH com pacientes com danos
cognitivos provavelmente relacionados a quadros rodegenerativos como O
Comprometimento Cognitivo Leve Amnéstico e a DoedegaAlzheimer, no intuito de
investigar o padrdo subcortical x cortical dasraliées através do desempenho em tarefa de
memoria episddica auditiva-verbal. Em particulaetgndemos verificar a aplicabilidade
desta tarefa no auxilio a diferenciacdo do padeitudcionamento subcortical x cortical de
comprometimento de memoaria. Tal diferenciacdo émapte considerando-se o diagndstico
diferencial entre deméncias, especialmente em masieHAND que, devido a maior
sobrevida mediante a medicacdo, podem desenvol#eosoprocessos deméncias como

Doenca de Alzheimer.
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2 - OBJETIVOS
2.1 Objetivo geral

-Investigar a frequéncia dos transtornos HAND, bsomo seus fatores de risco

associados e seu perfil de comprometimento newalpsgico.

2.2 Objetivos especificos

-Verificar se o padrdo epidemiolégico brasileiro semelhante aos padrdes
internacionais, onde geralmente sdo descritos dsepae primeiro mundo ou de extrema
pobreza, como paises africanos.

-Investigar caracteristicas de vulnerabilidade olpufacéo brasileira para o desfecho
cognitivo comprometido, com caracteristicas socimmgraficas peculiares em comparacao
internacional.

-Investigar se pacientes com HAND apresentam umdpade comprometimento de
memo©ria episodica caracteristico de deméncias sitaio

-Investigar diferencas entre pacientes com HANDaenca de Alzheimer na

memoria episddica (padrao subcortical x cortical).
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3- FREQUENCY AND RISK FACTORS OF HIV-ASSOCIATED

NEUROCOGNITIVE DISORDERS IN A BRAZILIAN POPULATION

Abstract:

Background: It is estimated that in Brazil approaiely 630,000 people currently live with
HIV or AIDS. HIV-1 can cause several neurologicadadders, collectively known as HIV-
associated neurocognitive disorders. Although titeddence of dementia-HIV has dropped
since the advent of HAART, it continues to be angigant cause of morbidity in infected
patients. In view of the importance of cognitivadtions for productivity and performance of
daily activities, the objective of the present studas to evaluate the frequency of
neurocognitive deficits and their risk factors irs@ample of patients with AIDS seen at a
referral outpatient facility that provides careHdV patients in the state of Minas Gerais,

Brazil.

Methods: The sample was composed of 110 patiertts A¥DS and 64 control individuals.

The patients were randomly recruited during theutine visit to the infectious disease
specialist and were submitted to neurological amdrropsychological evaluation. This
included medical history, structured neurologic anddical examination, as well as both
functional and neuropsychological assessment amd prevalence of impairment by
classifying the individuals in the groups considgriest performance and IADL score due

Frascati criteria.

Results: According to standardized neuropsycholgicores, the patients were classified
into neurocognitive diagnoses; asymptomatic newgoitive impairment was observed in
56% of patients, HIV dementia in 4,5%, HIV-assosthtminor cognitive disorder was
observed in 11% and 28% were normal. When compangial and impairment groups in a

univariate analysis, there are differences betwbem concerning age, years of education,

17



provenance from cities other than the capital & $iate, presence of dyslipidemias and
hemoglobin levels. After a multivariate analysiserth were differences between them
concernig years of education, dyslipidemia e heotagllevel.

Conclusion: HAND is quite frequent in patients wHiV in Brazil with asymptomatic form,
the most prevalent manifestation. The presenceysplalemia, low hemoglobin level and

low formal education were the risk factors rela@¢HAND.

Introduction

Approximately 34 million people worldwide are infed by HIV-1 (Global
Report/Unaids, 2013). In Brazil since the beginmdfighe epidemic in 1980 until June 2011,
656.701 cases were registered. The incidence rat®razil was 20,2 cases/100,000
inhabitants in 2010 (Boletim epidemiolégico AIDS-DS2011). It is estimated that in Brazil

approximately 630.000 people currently live withivtir AIDS (Christo, 2010).

HIV-1 can cause several neurological disorderdectively known as HIV-associated
neurocognitive disorders (HAND). HAND encompass iardrchy of progressively more
severe patterns of central nervous system (CNS)lvement, ranging from asymptomatic
neurocognitive impairment (ANI), HIV-associated dhiheurocognitive disorder (MND), to
the more severe HIV-associated dementia (HAD; &sown AIDS dementia complex,
[ADC], or HIV encephalopathy) (Antinori et al. 2007

Although the incidence of HAD has dropped by apprately half since the advent
of HAART, it continues to be a significant causenadrbidity in infected patients (McArthur,
Sacktor & Selnes 1999; Sacktor, et al. 2002). ley@lence, on the other hand, has actually
increased owing to the enhanced survival of HIVhfected patients receiving HAART

(McArthur, 2004; Selnes, 2005).
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Before the widespread use of HAART in the developeorld, 20%—-30% of
individuals infected with HIV-1 developed a rangecognitive and motor symptoms that are
collectively known as HAD. It has recently beenirasted that ~10% of HIV-1 infected
adults have HAD but that MND might be several timesre common, involving perhaps as
many as 30% of the HIV-1 infected population (Bretaal. 2009). This includes individuals
who are not immune suppressed as well as thoseendkstage acquired immunodeficiency

syndrome (AIDS) (Grant, Sacktor & McArthur, 2005).

The Brazilian public health system provides antingtal drugs free of charge to
patients with AIDS which makes the studies of HANDthis population important since
Brazil is an emerging nation and the people hawadteristics which are different from

those in industrialized or underdeveloped countries

In view of the importance of cognitive functiong faroductivity and performance of
daily activities, the objective of the present studas to evaluate the frequency of
neurocognitive deficits and their risk factors irsample of patients with AIDS seen at a
referral outpatient facility that provides careHdV patients in the state of Minas Gerais,

Brazil.

Methods
Subjects:

The patients were randomly recruited during theiutine visit to the infectious
disease specialist and were submitted to neura@bgiad neuropsychological evaluation. The
control group was selected among relatives andopsraccompanying the patients seen at
the outpatient clinic. The study was approved by Besearch Ethics Committee of the

institution and written informed consent was obédifrom all participants.
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The sample was composed of 110 patients with AlB& 6 control individuals. The
group of patients was composed of individuals fedd up at the Infectious Diseases
Outpatient Clinic, which is referral centre for eaand treatment of HIV/AIDS in Belo
Horizonte, Minas Gerais, Brazil. All patients weneore than 18 years old and had no current
history of diffuse or focal CNS disease. The cdngmup was evaluated to determine
normative values for the neurocognitive tests eygdoall participants were age older than
18. Subjects with a history of neurological disesdsuch as stroke and epilepsy, cognitive
impairment identified by a lower score than expgdty age/educational level in the Mini-
Mental State Examinatio(Bertolucci, Brucki, Campacci & Juliano, 1994), geace of
depressive symptoms identified by interview using Beck Depression Scale (a score>12
indicates signs and symptoms of depression), amétnirent with antidepressants,
neuroleptics, anticonvulsant and mood-stabiliziggras were not included in this individual
control sample.

Neuropsychological assessment.

Subjects were submitted to both functional and oygsychological assessment (Table
1). All participants completed a comprehensive aeognitive test battery, covering 7
cognitive domains known to be commonly affected Hily/-associated CNS dysfunction
(administration time ~2 hours). The Lawton and Braedale for Instrumental Activities of
Daily Living Scale (IADLs) was used to assess dhifyskills (Lawton & Brody, 1969). Full
analyses of psychometric values of this neupsydhcdd data was discussed in previous

published work (Christo, Géo & Antunes, 2013).
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Clinical and Neurological examination

This included medical history, structured neuradand medical examination, as well
as information about demographic, clinical and fabary characteristics and comorbid
conditions such as traumatic brain injury and p@stS opportunistic infections. This
evaluation sought to ensure that these conditidngresent, were a static event since its
beginning (static and acquired encephalopathy)e@hation was performed to assess
whether the neurocognitive impairment and functialisability are believed to be due to the
effects of HIV on the brain, and are not readilfrilatitable to comorbid conditions. This
determination requires not only detailed informati@bout the comorbid conditions
themselves, but also clinical judgment about thsaéverity, their likely impact on
neurocognition and everyday functioning, and thiening in relation to the course of HIV

disease and any functional limitations in everytif@y

Data Analysis

Firstly, to identify the instrument which best aately distinguished clinical from
controls on a same cognitive domain, it was usexh amder the ROC curve (AUC).
Additionally, to develop normative values (z scresneuropsychological tests, the control
group performance was used. The performance ofclimcal group on the tests was
classified according to Antinori et al (Antinori &t 2007). For a diagnosis of HIV associated
dementia (HAD), a participant must score 2 SD bekiandardized scores on 2 of the
cognitive domains and have functional impairmentdanly life activities. A diagnosis of
HIV-associated minor cognitive disorder (MCD) waada when participants did not meet
criteria for HAD and met the following criteria: Score 1 SD below in at least two of the
following cognitive domains and 2) impairment on DA For a asymptomatic

neurocognitive impairment (ANI) diagnosis, the erid above must not be following and: 1)
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score 1 SD below on at least 2 cognitive domaipsic2impairment on IADL. HIV normal

cognitive functioning occurred when no criteria e®overe met.

We examined the prevalence of impairment by clgisgf the individuals in the
groups considering test performance and IADL scanalysis of variance (Anova) was used
to investigate statistical differences in demogra@nd clinical variables among them. T-
test, Mann-Whitney and chi-square tests were usedsess whether the two groups (normal
versus presence of impairment) were statisticaffigrgnt from each other in demographic
and clinical variables. Mann-Whitney U test wasadiernative non-parametric test used to
investigate differences between groups. A regressamistic model was adjusted for
statistical significant variables observed in uniai analysis considering p<0.25. The final
logistic model was adjusted for significant vargblthat could differentiates between the

normal and impaired HIV cognitive groups considgnnx0.05.

Results

A total of 110 patients with AIDS (cases) and 6#tools were assessed. Mean age,
gender and years of education of participants gg@rp shown in Table 2. Age distribution
was similar comparing cases and controls (t=0.490.64); controls have more years of
education compared to cases (t=4.43; p<0.01). Regargender, a higher proportion of
males were observed among cases (chi-square=26:291).

According to standardized neuropsychological sgdhespatients were classified into
neurocognitive diagnoses (Table 3). ANI was obsknwve62/110 cases, HIV dementia in

5/110, MND was observed in 12 and 31 were normal.

Comparisons between impairment and normal groups presented on Table 4. The
former was composed of individuals classified amelatia, minor cognitive disorder and

asymptomatic neurocognitive impairment.
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When comparing normal and impaired groups, theeedifferences between them
concerning age (t=2.89; p=0.005) and years of douc&=4.30; p<0,001), provenance from
cities other than the capital of the state (chiassgu6.39; p=0.01), presence of dyslipidemias
(chi-square=4.46; p=0.04), hemoglobin levels (t82.$<0.05). Moreover, there is no
differences in gender (chi-square=3.51; p=0.06¢tsmce diagnosis (t=0.20; p=0.84), mean

CD4 count (t=0.18; p=0.86), mean viral load (t=1.p%0.12).

A regression model was adjusted for statisticahifigant variables observed on
univariate analysis (p<0.25). Initially, the followg variables were entered in the model: sex,
age, years of study, provenance from cities othan tthe capital of the state, previous
hospitalization, hepatitis B, hemoglobin level grdsence of dyslipidemia. The final model
indicated that years of study, hemoglobin and gdigdimia could discriminate between

normal and impairment HIV cognitive groups (seel&é&).

Discussion

This study evaluated the presence of cognitiveaimpent in a sample of HIV-1
seropositive adults seen regularly in an AIDS mfee service from the city of Belo
Horizonte, Brazil. In this sample we found cogretimpairment in 72% of patients, just over
half of the patients analyzed had only evidenceghitive impairment on neuropsychological
tests, but without showing changes in their taskslaly living. Cognitive disorders who
attended with impairment in work and personal tifehe patient occurred in about 16% of
the sample, and mild cognitive impairment in 11% #me diagnosis of dementia was found
in only five patients (5%). These rates were slighigher than the previously evidenced in
other studies in industrialized countries and afsaleveloping countries (Mind Exchange
Working Group, 2013). But showed that severe neagnoitive impairment (dementia) is less

common. The CHARTER (CNS HIV Antiretroviral Theragjfects Research) study (Heaton
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et al. 2010showed that the prevalence of HAND remains higlpidedsHAART (52% of the
patients in the study had neuropsychological inmpant). The prevalence of asymptomatic
neurocognitive impairment was highest at 33%, wdernhat for HIV-associated dementia
was only 2%, and 12% had mild neurocognitive disagrdupporting earlier evidence that
whereas severe forms of neurocognitive impairmeatacurring less frequently, HAND in

its milder forms remains common (Heaton et al, 2010

In research studies from sub-Saharan Africa, tlevgdence of HAD ranges from
2.5%-54%Kwasa , Cettomai , Lwanya & Lessons, 2012); thesienates vary widely likely
due to differences in the sampled populations amthods for assessment of cognitive
impairment. Recent study reported HAND in 69% oD Jatients with HIV in a Swiss
patient samples who had maintained a good virodbgesponse (undetectable HIV RNA in
plasma while on cART) over a median of 48 monthsn{@i et al. 2012). In Brazilian
population other researchs found similar resulis tthown in this work, with a prevalence of
hand in 52% (only screening evaluation) (Rodrig@@s;eira, Grinsztejn & Silva, 2013) and
58-65% in a full neuropsychological assessmg@ig Almeida et al. 2013). Similar
epidemiological data of HAND where shown in otheuwtries like Uganda 55-80%, United
States 57-80% (Saktor et al. 2005), Cameron 85%sfAli et al. 2013) and China 53%

(Wang et al. 2013).

The patient sample was recruited randomly and feihinclusion criteria in an effort
to be representative of patients are regularhywdd in clinics references in the care of HIV
patients in Brazil. Potential confounders such iasohy of prior opportunistic neurological
disease, use or nonuse of HAART and alcohol consompvere not excluded. However
these factors did not show statistical differenataen we divide the groups of normal and
compromised patients. Investigators postulateddtainergy between HIV infection and co-

morbid conditions may exist and impact on brainction (Cohen & Gongvatana, 2010;
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McArthur & Brew, 2010; McArthur, Steiner, Sacktor Bath, 2010; Wojna & Nath, 2006).
One of the important aspects defined in HAND isitlentification of co-morbid etiologies to
grade major confounds of HAND into secondary caadit(findings are compatible with
HAND or incidental), contributing (HAND), and confoding (unable to attribute
abnormalities to direct effects of HIV). The maionfounding etiologies identified by
Antinori et al. (Antinori et al. 2007) were depriess traumatic brain injury (TBI), alcohol
and/or substance abuse and co-infection with HGWs The present study had no association
of depression, alcoholism and presence of seizuvtbsHAND and the group of patients also

had no cases with TBI or other psychiatric disasder

In Brazil there are insufficient data on the neogrtive effects of HIV. These
studies are important, since although the socililisal level is lower than in developed
countries, the HIV patient in Brazil has accessauntretroviral treatment free of charge and

there are few Brazilian studies of cognitive asses¥ in patients with AIDS.

Given the rising prevalence of HIV/AIDS in the irsdialized and developing world,
it is likely that new HIV-associated neurologic dyomes will emerge as time progresses.
Neurologic manifestations of AIDS is expected toabmajor upcoming health issue among
long term HIV seropositive survivors and AIDS pate Today in developed countries,
HAART has changed AIDS from a fatal disease to aenmoanageable chronic infection (del
Palacio, Alvarez & Mufioz-Fernandez, 2012). But eweth aggressive therapy, the virus
cannot be completely eradicated, and body regibasremain relatively isolated from the
systemic circulation, such as the CNS, might prevad “sanctuary” for latent or slowly

replicating virus.

In general in care services to patients with HINeg tscreening for HAND is not

performed and therefore it is under diagnosed. fBw@gnition of clinical manifestations
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secondary to neurocognitive disorders in HIV pasieis currently a major challenge. Not
infrequently, psychiatric symptoms are seen asutalit response to virus infection. The
detection of disorders generally requires rigonowgstigation, because the symptoms can be
subtle or remain unnoticed or unreported (GalleBasreiro & Lépez-lbor 2011). The
diagnosis of HAND remains a challenge in HIV ouigatt primary care settings in resource-
limited regions. Potential reasons for this inctudelack of specialized personnel and
diagnostic tests, and the inherent difficultiesmiaking a clinical diagnosis of a complex
disorder. We found a significant association ofiggdatlow educational level, dyslipidemia,
low hemoglobin levels and origin of the interiortyciwith the presence of cognitive
impairment that shows the importance of a high istiged and complex treatment of the
disease.

Links between components of metabolic syndrome utliny diabetes and
neurocognitive impairment in non-HIV patients haei described as well as the association
of dementia in older HIV patients with diabetes Imed, hypertriglyceridemia and insulin
resistance. Central obesity, but not more genedlincreases in body mass (BMI), was
associated with a higher prevalence of NCI in Hlgersons (McCutchan et al. 2012).
However in the present study did not evaluate tiesgnce of central obesity and only the
metabolism of lipid disorders (dyslipidemia) thaasivassociated with the presence of HAND.
HIV metabolic syndrome (HIVMetSyn) has recently bemlentified in HIV-infected
individuals and in those with HAND. These abnoriiiedi may occur as a result of chronic
HIV infection, long-term use of cART, aging, gemepredisposition or a combination of
these factors (Nachega et al. 2009; Tebas, 2008pWMaet al. 2006). A cardiovascular and
cerebrovascular sub-study from the MACS observeidrificant association between carotid
intima-media thickness and glomerular filtratioteravith decreased cognitive performance

after adjusting for education, depression and eityn(Becker et al. 2009). McArthur et al.
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(1993) reported that the strongest predictor of {dBmentia was low hemoglobin in the pre-
CART era and more recent studies suggest that cidRllices the prevalence of anaemia
(Belperio & Rhew 2004). There is a paucity of sasdin the post-cCART era that have

examined the association between anaemia and HAND.

With regard to the low educational level similardier studies in HIV dementia as
well as other dementias as Alzheimer's may be altteet brain reserve hypothesis @enchi
et al. 1998; Katzman, 1993). Highest level of etiocamay delay the onset of cognitive
impairment due to possible promotion of an exti@rbreserve. It has also been reported that
there is an increased risk of cognitive among oklaldults who are HIV positive (Becker,

Lopez, Dew & Aizenstein, 2004).

Several additional studies have examined the essmtibetween HCV and risk of
HAND (Cherner et al. 2005; Hilsabeck , CastellonH#nkin, 2005; Letendre et al. 2005;
Tozzi et al. 2005; Aronow, Weston, Pezeshki & LazaR008; Clifford et al. 2009). In all of
these studies, HIV-infected participants who weyandected with HCV had higher rates of
global cognitive impairment. In this study the nwenlof co-infected with hepatitis C virus
was small making it impossible to analyze statistiot the serology for hepatitis B was

higher in patients with HAND.

Our study failed to show any statistically meanutgélationship between HAND and
both baseline and current CD4 T lymphocyte coudt @asma viral load, ART penetration-
effectiveness ranking (CPE), depression, age, tiseART and others variables, unlike
previous studies. In the pre-cART era, both cureerd nadir CD4 count were identified as
risk factors for HAND (Childs et al. 1999; Heatonad 2011). However, in the post-cCART
era, nadir CD4 rather than current CD4 counts leen shown to be a stronger predictor of

HAND (Valcour et al. 2006put our study did not evaluate the nadir of CD4lydhe
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baseline and current. In a pre-cART study, McArtaual. (1997) showed that CSF, but not
plasma HIV RNA levels, were significantly higher those with HAND. However, more

recent studies of patients on cCART have not folnnglrelationship (Sevigny et al. 2004).

No association was found between alcohol use andiliAAlcohol has also been
suggested as a risk factor for HAND, albeit repbege been conflicting (Jayadev & Garden,

2009).

Some studies have demonstrated beneficial effett®iemurocognitive function by
ART regimens ranked according to their predictefeativeness in suppressing HIV
replication within the CNS (Letendre et al. 200&adtbn et al. 2010; Smurzynski et al. 2011).
Better neurocognitive performance has been obseoxet a 15-week period in adult
individuals beginning ART with regimens of highePE (Letendre et al. 2008). A cross-
sectional study of 2636 adults (AIDS Clinical Ts&roup Longitudinal Linked Randomized
Trials [ALLRT cohort]) on effective ART (<50 HIV RA copies/ml) demonstrated better

neurocognitive performance in those receiving higbleE ART (Smurzynski et al. 2011).

Risk factors for HAND found in this sample of patig, especially those not found,
may be by specific characteristics of the studyuaton or a limited sample. Future studies
are needed to better characterize these risk Baa@oning to detect more clearly if there is a
different pattern of these factors in the Brazil@opulation in comparison to international

studies.

This study had a broad neuropsychological assessmigth a variable selection with
the best discriminative power for each domaingarous definition of the diagnostic criteria
of cognitive disorders and a random sampling of gbeulation, increasing the power of

generalizing the results. However, size limitatimfsthe sample group, especially in the
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control group appeared, as well as lower educddeel of the control group compared to the

clinical group.

Further studies are needed to better understandcltheal and neurocognitive
evolution of patients with AIDS and HIV infectiom Brazil, and to propose interventions
that help patients to identify and monitor theigoiive deficits, improving their quality of
life and infection control. Endeavors to establiah more standardized approach to
neurocognitive assessments across local studiesddition to more accurate rating of

neuropsychological test performance will be impatreand necessary to our country.
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Table 1: Neuropsychological battery

Cognitive domain

Processing speed

Working

Memory/Attention

Executive function

Episodic Memory and

Learning

Language

Fine motor coordination

Visuo-construtive skill

Neuropsychological Test Selected Neuropsychological
Test

Coding WAIS-III

Trail Making test part A Coding WAIS-1II

Stroop test 1 and 2

Paced Auditory Serial Addition
Paced Auditory Serial Addition

Test- part A
Test- part A
Digit Span WAIS-1II
Five Points Test
Trail Making test part B Five Points Test-

Stroop test part 3

Rey Complex Figure record after

3 minutes Rey Complex Figure record

Rey Auditory Verbal Learning after 3 minutes

Test
Semantic Verbal Fluency Foods
Semantic Verbal Fluency AnimalSemantic Verbal Fluency Foods

Fonemic Verbal Fluency F.A.S.

Nine Hole Peg Test NineeHeég Test

Rey Complex Figure Copy Regmplex Figure Copy
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Table 2:Descriptive statistics of demographic variables

Groups N Mean age (sd) Years education (sd) % men
Cases 110 43.03 (9.07) 6.61 (3.51) 67.3
Controls 64 42.05 (15.20) 8.98 (3.23) 32.8

Table 3:Prevalence of HIV-associated neurocognitive disordg

Neurocognitive diagnoses Frequency Percent
Dementia-HIV 5 (4,5) 4,5
MND* 12 (10,9) 10,9
Asymptomatic (ANI) 62 (56,4) 56,4
Normal 31 (28,2) 28,2

* MND = mild neurocognitive disorder
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Table 4:Clinical and laboratory characteristics of the sampe

Variables

Sex Male
Ethnic group
Withe
Black
Brown
Age (years)
Education (years)
Provenance
Capital of state
Others
Family Income
Until 2 minimum wage
2 to 5 minimum wages
5 to 10 minimum wages

Time of the diagnostic HIV

(months)

Heterosexual exposure

category

Presence of

, , Normal (n=31) P
impairment (n=79)
t ory? (two-
Mean(SD) or Mean(SD) or '
tailed)
Count(Percentage) Count(Percentage)
49 (62.03) 25 (80.64) -3.51 0.06
36 (45.60) 20 (64.50)
4.26 0.12
20 (25.30) 3(9.70)
23 (29.10) 8 (25.80)
44.38 (9.43) 39.58 (7.08) 2.89 0.005*
5.77 (3.22) 8.74 (3.36) 4.30 @:00
42 (54.50) 25 (80.6) 6.39 0.01*
35 (45.50) 6 (19.4)
0.55 0.58
26 (32.90) 10 (32.30)
50 (63.30) 18 (8.10) 151 0.47
3 (3.80) 3(9.70)
70.71 (46.11) 72.68 (45.94) 0.20 0.84
30 (38.0) 13 (41.9) 0.15 0.70
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Previous hospitalization
Depression

Smoking

Alcoholism
Dyslipidemia

Past ONF

Peripheral Neuropathy
Use of ARV

ARV? Score

Serology of hepatiise B
Hepatitis C

Initial CD4 count (cells/r)

Current CD4 count (cells/in

Initial Viral Load (log)
Actual Viral Load (log)
Hemoglobin

Albumin?

Seizures

Arterial hypertension

Diabetes Mellitus

Legend:® We used U Mann-Whitney to compare groups’ perfaorces” Variation was

52 (65.8)
8 (10.10)
22 (27.80)
16 (20.30)
19 (24.10)
16 (20.3)
29 (36.71)
59 (93.70)
4.97 (3.22)
14 (20.60)
0
291.67 (294.99)
491.96 (235.88)
3.98 (1.24)
2.62 (1.17)
13.61 (2.08)
419.62 (493.87)
14 (17.7)
8 (10.1)

1 (1.30)

31 (51.6)

5 (16.10)

8 (25.80)

3(9.70)

2 (6.50)

4(12.9)

7 (22.58)

26 (100)

6 (2.70)
8 (29.60)

1 (4.20)
359.71 (263.36)
501.11 (228.74)

3.96 (1.35)
2.62 (1.30)
14.77 (1.65)
292.86 (459.12)
3(9.7)
2 (6.5)

0

1.95

0.77

0.047

1.74

4.46

0.81

2.02

1.78

1.13

2.86

0.88

1.11

0.18

o3

0.0

2.60

1.18

1.10

0.36

0.40

observed on participants’ number of each groug<0.001; *p<0.01% opportunistic

neurological infections

.180

0.38

0.83

0.19

0.04*

0.84

60.1

0.19

0.19

.090

0.34

0.27

0.86

0.94

0.99

0.01*

0.24

0.25

0.55

0.53
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Table 5:Multiple regression analysis

Variaveis B S.E. Wald Df Sig. Exp(B)
Education (years 0.27 0.09 10.15 1 0.00 1.31
Hemoglobin 0.36 0.16 5.52 1 0.02 1.46
Dysplidemia -2.24 0.90 6.16 1 0.01 0.11
Constant -7.95 2.40 11.00 1 0.00 0.00
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4- COMPARISON OF HIV-ASSOCIATED NEUROCOGNITIVE DISO RDERS AND
ALZHEIMER DISEASE IN A VERBAL LEARNING EPISODIC TES T:
SUBCORTICAL X CORTICAL PROFILE

Abstract:
Background: HIV-associated Neurocognitive Disord@i®\ND) is a typical neurological
complication in HIV patients that damage subcotltisauctures of the brain. However
Alzheimer Disease (AD) led to a cortical dementighwa central deficit in episodic
memories.
Methods: We compared HAND (n=79) and AD (n=78) @atls in Rey Auditory Verbal
Learning Test (RAVLT) to find a differentiation gtubcortical x cortical profiles, based in
the differentiate in storage and retrieval of thi@imation.
Results:The groups differ in A1 y=2217,50, p=0,002), TOTUE2483,00, p=0,036), LOT
(U=2286,00, p=0,005) and RE@%£567,50, p<0,001), with better results for the HAN
group. The other variables did not differ in owrdst (p>0,05). Excluding the dementia cases,
we found the same result, better performance in BAgdoup in the same variables, Al
(U=1963,50, p=0,003), TOTU= 2159,00, p=0,026), LOTU=1947,50, p=0,002) and REC
(U=510,50, p<0,001). In a comparison only using ddraesubjects, even with a very small
numbers of (n=9) we found a significant differemceREC result (J=2,00, p=0,05) with a
better performance in HAND group. In effect sizalgses of full sample we found small
effects for A1 (r=0,24), TOT (r=0,17) and LOT (2Q) and large effects for REC (r=0,70).
Conclusion: The results corroborated the hypothesis, showirgg ghme performance in
episodic memories components (p<0,05) but a beaEHHAND group in the presence of a

clue to recognize the stimuli (p>0,05), pointingatsubcortical fronto-striatal damage.
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Introduction

The HIV-Associated Dementia (HAD) is a well knoweunological complication
caused by the directed and undirected action ofvihes in CNS and its inflammatory
responses (Xia, 2011). Other earlier stages of disease exist in a large number of
individuals with several impacts in their daily ihg activities with a presence of mild
impairment including since the asymptomatic neugodove impairment (ANI) to HIV-
associated mild neurocognitive disorder (MND), forgha cluster named HIV-associated
Neurocognitive Disorders (HAND) (Maj et al. 1994n. Brazilian population, HAND was
detected in 98 of 187 patients (52%) using a vaidlacreening instrument (Rodrigues et al.
2013), the International HIV Dementia Scale (IHD@)ile in a sample submitted to a full
neuropsychological evaluation the percentage oddfiein was 58-65% (de Almeida et al.
2013). In a previous study from our group (Christal., 2013) we detected the presence of
HAND in 71,8% of HIV infected population (n=110)ing a broad neuropsychological and
clinical evaluation including tasks from Antinoriteria (Antinori et al. 2007).

The incidence of HAD has decreased after the useHAART with a larger
expectancy of life but the prevalence of HAND hatually increased due to the enhanced
survival of HIV-1 infected patients receiving HAARTSaktor et al. 2002)probably
associated to more time of life exposed by the siatection (Brew et al 2008). From aging
of HIV population emerges a new risk factor for ethtypes of dementia, especially
Alzheimer's Disease (AD), tightly associated tanggorocesses and starts new challenges for
professionals of health (Xu & Ikezu, 2009). Theref is important to assess differences
between HAD and another types of dementia. Thisvik@age will be useful both considering
the elucidation of the brain mechanisms of HAD #orctlinical purposes.

The dementia in HIV presents a “subcortical” pattef symptomatology with a

primary damage on white matter and fronto-strigtalictures despite some findings have
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demonstrated reduced volume both in subcortical @rtical areas in brain (Cohen et al.
2010). Deficits in episodic memory is a common piom of HAND affecting treatment

adherence, especially in prospective memory, amémber to remember” (Woods et al.
2008). Sadek et al (Sadek et al. 2004) have founHHAND, Huntington Disease, other

subcortical dementia process and Alzheimer Diselageits on remote memory but with a
benefit of a “clue” to retrieval the information 4t/AND and Huntington Disease, pointing to
a dissociation between cortical and subcortical elgras, involving the retrieval process in
fronto-subcortial structures and medial temporaucitires involved in learning of the

information. A subcortical profile in verbal leang memory process are described in HAND
as well as a typical difficulty in the retrieval thfe information (Delis, 1995).

This study intend to assess differences betweamals of subjects with pathological
aging presenting a cortical pattern of diseaselydicg both amnestic mild cognitive
impairment and Alzheimer disease) and a group bépz presenting HAND or HAD. Our
hypothesis in this work is to seek a sub-cortiedtgrn in verbal learning episodic memory in
HAND, characterized by difficult to evoke episodieemories but with a benefit of a “clue”
for a retrieval process, a typically deficit on eatiical fronto-striatal structures. A true
deficit in storage of the information is associatedortical-temporal structures, not benefited

by clues, a typical deficit in AD.

Method

Participants

Two groups were selected to this study at two dbfie Hospitals in Belo Horizonte,
Minas Gerais, Brazil. The first group are compobgdseventy-nine (n=79) regular patients
of Eduardo de Menezes (Infectious Diseases Outgdlinic), a referral centre of treatment

of HIV/AIDS. These patients have participated imest study (Christo et al. 2013) with a

43



rigorous control for a epidemiological estimatidrHAND. All participants are older than 18
years and have no current history of diffuse oaf@&NS disease and/or systemic disease. All
these selected patients have diagnostic of HAN2das Antinori criteria (Antinori et al
2007) after a comprehensive neuropsychologicalsagsent. The stages of HAND in this
population were 1 - HIV associated dementia (n=5),HIV-associated mild cognitive
disorder (n=12), 3- asymptomatic neurocognitiveampent (n=62).

A second clinical group involved older adults diaged with amnestic mild cognitive
impairment (MCI) or dementia probable due to ADe3é participants underwent detailed
clinical and neuropsychological assessment as ibescelsewhere (de Paula et al., 2013).
Briefly it involve the assessment of clinical hist@ccording to the Mckhann and colleagues
(2011) and Albert and colleagues (2011) guidelimed cognitive assessment by the use of
the the Mini-Mental State Examination (Folstein,|st@in & McHugh, 1976), the Mattis
Dementia Rating Scale (Mattis, 1986), subtests friiia CERAD Neuropsychological
Battery (Morris, 1989) and the Clinical DementiatiRg (Morris, 1993). Only patients with

Clinical Dementia Rating of 1 (AD) or 0,5 (MCI) weemvited for participation.

Episodic Memory Assessment
We used the Brazilian version of the Rey’s Auditdigrbal Learning Test (RAVLT)

in both groups to access different aspects ofalegpisodic memory among the two groups.
The test was developed for Brazilian-Portuguesalsgys taking account the words length
and frequency (Malloy-Diniz et al., 2007) and itsmalidated for young and older adults of
this population (Salgado et al., 2011; de Paulal.et2012). It consists of a 15 substantives
lists read aloud five times for the patient (Al,,A4B, A4, A5); a distractor trial of 15 new
words (B1), a short (A6) and long term recall (Aaf)d recognition memory (REC). We

compared several measures of the test in ordeot¢andent different process of episodic
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memory:short-term memoritrials A1 and Bl)Jearning processeéSum of words between
Al and A5; the LOT index [Total-5*Al])free recall (A6, A7), andrecognition memory

(REC).

Data analysis

In previous analyses using Mann-Whitney U test @hdSquare analyses we found a
significant difference of age, sex and formal ediocain both groups (Table 1). That
difference was expected by the profile of the dudtipopulations, diseases and Health
Centers. To compare these two different populatiores calculated Z-Scores based on the
Brazilian normative studies for both young and olddults stratified by age and education
(Magalhdes & Hamdan, 2010). The comparison ofgtioeps was made with Student t test
considering p<0.05 and the effect size was caleulaith r coefficient. We used the

Statistical Package for Social Sciences (SPSSyaddtversion 20.0.

Results

The descriptive data are shown in Table 1. A totdl57 subjects were selected, 79 in
HAND group and 78 in AD group. No significant d@ifénce in the frequency of dementia
stage between groupXi= 37,56, p= 0,853) were observed. Ag=89,50, p<0,001), years
of study (U=1932,00, p<0,001) and sex (X2=15,59; p<0,001) wigmificantly different
between groups with an expected profile of your{ger 42,38 years; sd= 9), more schooled
(m= 6,52 years of school; sd= 3,39) and typicallglen(73,4%) in HAND group. The AD
group are majority female (57,7%), elderly (m= ZA3y®ars; sd= 8,68) and less schooled (m=

4,54 years; sd=3,91).
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Then we transform the scores in Z scores using renaitve data of a Brazilian
population in RAVLT (Magalh&es & Hamdan, 2010) eated by age and scholarity in order
to correct the differences between the groups.rékelts are shown in Table 2. The groups
differ in A1 (U=2217,50, p=0,002), TOTUE2483,00, p=0,036), LOTU=2286,00, p=0,005)
and REC (=567,50, p<0,001), with better results for the HANroup. The other variables
did not differ in our study (p>0,05). Excluding tHementia cases, we found the same result,
better performance in HAND group in the same vdesbAl (U=1963,50, p=0,003), TOT
(U= 2159,00, p=0,026), LOTUE1947,50, p=0,002) and RE@%510,50, p<0,001). In a
comparison only using dementia subjects, even avitbry small numbers of (n=9) we found
a significant difference in REC resull£2,00, p=0,05) with a better performance in HAND
group.

In effect size analyses of full sample we found Ireffects for A1l (r= 0,24), TOT

(r=0,17) and LOT (r=0,22) and large effects for RE€D,70).

Discussion

We have hypothesized that HAND group shown a suioebipattern of performance
in episodic verbal memory and learning, in otherdgodifficult to evoque long term learned
facts but with a considerable help with clues toember (Sadek et al. 2004). This pattern is
expected because of the damage in whiter matterfrantb-striatal structures in the HIV
neuroinfection (Xia et al. 2011). However in coatidementia as classically described in

Alzheimer Disease the pattern is a difficulty tmgue facts since the information is not truly
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learned; the deficit is in the storage of the infation not on the retrieval and the presence of
clues is irrelevant. The neuronal structures in@dlin storage of information was related to
hippocampus cortex and temporal lobe (Mulder et28ll4), the former typical target in
Alzheimer Disease.

Our data analyses corroborate this hypothesishdnt $erm components and learning
stages, the performance in HAND group was slighéiter than other group. The evocation
of the information which is a measure of long teamemory had a similar result in both
groups. However in the presence of a clue to ragegthe learned words, HAND group
demonstrated a superior performance suggestingtiikeainformation was stocked and the
difficulty was in the retrieval suggesting a speciflamage on fronto-striatal structures. A
retrieval deficit was descripted even in visuosgdathemory in HIV patients, pointing to a
fronto-striato-thalamo-cortical pathway damaged @dtoet al. 2013).

The effect size analyses shown that the impactafgdifferences are small for short
term memory and learning components, probably edldb a more specific damage on
temporal structures in AD group. However the effsize in recognition component was
large, pointing to a very different pattern betwegoups what corroborate with the initial
hypothesis. This results was very similar to otheosks (Sadek et al. 2004; Delis et al.
1995), corroborating a subcortical profile.

Limitations of this study are clear and future workust improve the methodology.
We compare two very different populations, espécial a developing country like Brazil.
Age, sex and schooling can impact in the neuropsggical performance and the statistical
correction made is limited. Additional work mustés on longitudinal evaluation of HAND
and the presence of possible AD or use same cg elgs of groups.

Clinical and treatment implications of these resuiéeds to be better discussed. The

aging of the HIV infected population implies in thek factor for AD (Xu & lkezu, 2009)
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and the possibility of HAND and AD was alarmantths neurocognitive deficits involved
are different just like their causes. HAND popuatiwas likely to depend more of social
services compared to other HIV infected individu@lenaki et al. 2013). Particularities in
HAND profile of episodic memory can change dranadhc the treatment of patients
especially in adherence of medication (Woods e2@08) directly associated to memory
lapse. Others impacts in activities of daily liviage probably associated too.

Our study focused in episodic verbal memory. Fusitelies should address other
differences in cognition assessing subcortical tical profile comparisons between HAND

and another types of pathological aging processes. .

Table 1 -Descriptive statistics of demographic variables i\D and HAND groups

AD HAND
Mean or n Mean or n p
78 79

Age 73,54 (8,68 sd)44,38(9,01 sd) ,000

Years of study 4,54 (3,91 sd) 5,77 (3,39 sd) ,000

ACD 64 62 0,853
MCD 10 12 -
Dementia 4 5 -
Male 33 62 0,000
Female 45 21 -
*ACD = asymptomatic cognitive impairment/disorde®iCD = mild cognitive

impairment/disorder
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Table 2 -Comparison of Z scores between groups and effecizsi

AD sd HAND sd p Effect Size
Al -1,108 1,072 -,676 ATT ,002* 0,242
TOT -1,396 1,055 -1,111 1,027 ,036* 0,168
A6 -1,428 ,878 -1,362 1,291 423 0,064
A7 -1,218 1,497 -1,354 1,122 ,859 0,014
LOT -,911 1,029 -,043 1,111 ,005* 0,223
REC -4,703 2,798 -,550 1,591 ,000* 0,705
*p<0,05
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5 - CONCLUSOES E REPERCURSSOES

Verificamos que em populagéo brasileira, no estidblinas Gerais, a frequéncia total
de HAND foi de 71,8%, sendo 4,5% casos de deméh@i8% comprometimento cognitivo
leve e 56,4% casos de comprometimento cognitivantassatico. Esta freqiuéncia
diagnéstica encontrada foi superior ao ja reportadditeratura brasileira, de 52 a 65%
(Rodrigues, Oliveira, Grinsztejn & Silva, 2013, démeida et al. 2013), o que pode ser
explicado por uma metodologia mais completa deagéd utilizada no presente estudo, bem
como a amostra ser hospitalar, provavelmente comm cmnprometidos. A necessidade de
estudos especificos na populacdo brasileira € regfeacdo ja que o Brasil possui uma
realidade muito diferente dos paises de primeirmdau ou paises de extrema pobreza
africanos, onde geralmente os estudos epidemiagginternacionais ocorrem (Alkali,
Bwala, Nyandaiti & Danesi, 2013; Joseph et al. 20E3te resultado deve ser levado em
consideracdo para a fundamentacdo de politicascpsibfuturas ja que a maioria da
populacdo infectada apresenta danos cognitivossgoediretamente ligados a danos em
atividades laborativas, atividades de vida didnesercdo social, qualidade de vida e
principalmente, aderéncia ao tratamento medicamentgWoods et al. 2008).
Desconhecemos qualquer medida de politica publcasta presente data, com enfoque de
divulgacdo e tratamento de danos cognitivos assegiao HIV no Brasil. Dos estimados
630.000 habitantes infectados por HIV no Brasil AINS/WHO 2011), aproximadamente
450 mil teriam HAND de acordo com a prevaléncianestia neste estudo, um enorme
contingente populacional que dificilmente recelielmtamento apropriado.

Os fatores de risco associados a HAND nesta pdjulégram, de maneira mais
impactante, a presenca de dislipidemia, nivel deogkobina e nivel educacional. Também
foram encontrados fatores associados como idadecepaciente € morador na capital do

Estado ou interior, com menor impacto. Sabendoauével educacional € um conhecido
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protetor cognitivo (de Ronchi et al. 1993) e queiwel educacional brasileiro é baixo, bem
como servicos de saude basica deficitarios, o pagofulacional brasileiro encontra um
risco consideravel a HAND, especialmente em paegermjue ndo moram nas capitais
estaduais. Outros dados chamaram atencdo, em aspedato de ndo encontrarmos
associacdo do uso da medicacdo, bem como seu pedeenetrancia, como fator de
risco/protecdo, o que ja é discutido na literatumde o uso do antiretroviral ndo tem uma
associacao claramente positiva com a prevencaatarento da HAND (Smurzynski et al.
2011).

No segundo trabalho, verificamos o padrdo de cometimmento cognitivo relacionado
a lesdes subcorticais da HAND, como ja descritbteatura (Cohen et al, 2010). Embora o
comprometimento cognitivo surja em diversos donsirfidhristo, Géo & Antunes, 2013), o
padrdo de desempenho € mais comprometido em furedesutivas e velocidade de
processamento, relacionadas a circuitaria frontdaés. Como metodologia de andlise,
focamos na aprendizagem e memodéria episodica anwdiéixbal, componente comprometido
em deméncias corticais, com DA, mas também compgidanea HAND. Em comparativo a
grupos de déficits cognitivos provavelmente relaadns a DA, o padrdo de
comprometimento da HAND ocorreu conforme as hipgstésiciais com melhor desempenho
durante a aprendizagem, mas com igual dificuldagdende a evocacdo espontanea das
memoérias episbdicas. Entretanto houve grande lmémedd reconhecimento do estimulo,
indicando que a memoaria foi armazenada e, tenddagititador do resgate da informacéao,
ela foi recuperada. Quando o dano cognitivo ocemeestruturas corticais, especialmente
temporais como o0 hipocampo, o armazenamento damiaf@io € comprometido. J& em
lesBes subcorticais fronto-estriatais 0 armazentommorre, mas o resgate da informacéo é

comprometido (Sadek et al, 2004, Delis et al. 1995)
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Esta diferenciacdo em uma tarefa de aprendizagemalv@ode ser instrumento
complementar em diagnostico diferencial entre HABIIDA, uma crescente complicagdo
diagnostica devida ao envelhecimento da populag@&ctada pelo HIV. Entretanto, diversos
outros dominios cognitivos precisam de maior esclarento e outras possibilidades de
técnicas neuropsicolégicas diferenciais sdo nedass& possiveis, pra isto futuras pesquisas
deverdo focar em populagdes mais semelhantes (idadle e escolaridade) bem como um
uso de testes padronizados e amplos ao maximo méids cognitivos possiveis. O uso
clinico do Teste Auditivo-Verbal de Rey (RAVLT) écomendado para se investigar o
padrdo subcortical x cortical das deméncias e gipelsdiferencial entre HAND e DA. O
RAVLT é um teste validado e normatizado para a [agdw brasileira (Malloy-Diniz et al.
2009), de facil aplicacdo para profissionais daoysicologia treinados, com facil adaptagéo

em populacdes de baixa escolaridade.
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Anexo 1— Artigo publicado com os dados basicos da dsséot

Neurocognitive Performance in Patients with AIDSBrnazil: a case-control study.
Paulo Pereira Christo, Post-doctorate; Lucas Araldjma Geéo; Carlos Mauricio de

Figueiredo Antunes, PHD.

Abstract:

Objectives: the objective of the present study teasvaluate the different cognitive
domains in a sample of patients with AIDS, takirng a comparison group participants
without known HIV infection or AIDS, seen at a nefd outpatient facility that provides care
to HIV patients in Minas Gerais, Brazil. Methods: tdtal of 110 subjects with AIDS
followed up at the Infectious Diseases Outpatielmi€ were studied. The subjects were
submitted to neurological and neuropsychologicalation. Neuropsychological tests were
used for the evaluation of cognitive skills; pragieag speed, working memory, attention,
executive function, learning and memory, language zerbal fluency, fine motor abilities
and e visuospatial abilities. Results: The comparisf cognitive performance between cases
and controls showed significantly statistical diffleces in all tests employed. The AIDS
subjects consistently presenting a worst performar@onclusion: The results presented
herein suggest that subjects with AIDS, indepergeof their immune status and
antiretroviral treatment have worse neurocognifpeformance in all domains studied in

relation the control group.

Keywords:

Introduction

The central nervous system (CNS) is an importangeta of the human
immunodeficiency virus (HIV) since the virus is mewopic and, in the presence of an intact
blood-brain barrier, there is poor penetration mtiratroviral drugs. The CNS is a sanctuary
for HIV1. Autopsy studies of HIV-positive patiendemonstrated the presence of the virus in
cortical and subcortical structures, such as tbetéit lobes, subcortical white matter and
basal ganglial. These findings have been suppostestructural neuroimaging studies that
emphasize the existence of alterations in white¢enand fronto-striato-thalamic circuits in
patients infected with HI¥/
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Chronic HIV-1 infection can result in neurodegetiem disease, overall termed
NeuroAids. The expression of this process inclugegrocognitive impairments en several
domains.

The diffuse nature of HIV-associated neuropathologgates notable challenges in
directly translating such non-specific neurobiotadi mechanisms of HIV into testable
hypotheses for studies of cognitive neuropsychqlogyt early observations that the
neurobehavioral profile of HIV-Associated Neurocitiye Disorders (HAND) was most
consistent with that of other ‘subcortical’ disorsl¢e.g., Huntington’s disease), with deficits
especially in the areas of motor skills, processpged, and executive functions. Beside
these, information processing, learning and memaryention and working memory,
visuoperception, speech and language have bearefrdy associated with HAND

In Brazil, 506,000 cases of AIDS have been reposiade the identification of the
first case in 1982 until June 2008. It is estimatet approximately 630,000 people currently
live with HIV or AIDS. According to World Health @anization data, the prevalence of HIV
infection in Brazil is 0.61% in the population agesl to 49 years, with prevalence of 0.42%
among women and of 0.80% among rhen

The Brazilian public health system provides amtirgtal drugs free of charge to
patients with AIDS which makes the studies of HANDthis population important since
Brazil is an emerging nation and the people hawsradteristics which are different from
those in industrialized or underdeveloped countries

In view of the importance of cognitive functions faroductivity and performance of
daily activities, the objective of the present stuehs to evaluate the impairment of evaluate
the different cognitive domains in a sample of grats with AIDS, taking as a comparison
group participants without known HIV infection ot2S, seen at a referral outpatient facility

that provides care to HIV patients in the stat®ofas Gerais, Brazil.
Subjects and Methods

A total of 110 subjects with AIDS (cases) followegh at the Public Infectious
Diseases Outpatient Clinic of Hospital Eduardo denbkes, Belo Horizonte, Minas Gerais,
Brazil, were studied. The subjects were recruitedng their routine visit to the infectious
disease specialist and were submitted to neurabgia neuropsychological evaluation.

The study was approved by the Research Ethics Ctesmof the Institution and

written informed consent was obtained from all jggpaints. The subjects had no current

59



history of diffuse or focal CNS disease, head trausystemic disease, alcohol abuse, known
psychiatric disease, or treatment with antipsychaitugs.

Neurological evaluations were performed and thieowahg neuropsychological tests
were used for the evaluation of cognitive skillslestive attention and processing speed
(Stroop task parts 1 and 26, Trail-making test pait and digit span and coding subtest of
the Wechsler Adult Intelligence Scale (WAIS®)jllanguage: phonemic verbal fluency (FAS
tesf) and semantic verbal fluency (animal categories))-verbal fluency (total number of
drawings in the 5-point t€S); cognitive flexibility (trail-making test part B)inhibitory
control (Stroop task part 3); phonological loopwadrking memory (digit symbol subtest of
the WAIS-III, direct repetition), and central exéige working memory (digit symbol subtest
of the WAIS-III,). Learning and memory (Rey Audiyo¥erbal Learning Test RAVLT
and Rey Complex Figut®, fine motor coordination (Nine Hole Peg Téstind visuospatial
abilities (Rey Complex Figure).

The comparison (control) group was selected amagigtives and participants
accompanying the patients seen at the outpatient df Hospital Eduardo de Menezes, as
well as among employees of the hospital. Critesrariclusion in the control group were age
older than 18 years and being literate. Patients wihistory of neurological disorders such
as stroke and epilepsy, cognitive impairment ideatiby a lower score than expected for
agel/educational level in the Mini-Mental State Eimationm’, presence of depressive
symptoms identified by interview using the Beck Begsion Scale (a score>12 indicates
signs and symptoms of depression), and treatmeti wamtidepressants, neuroleptics,
anticonvulsant and mood-stabilizing agents were inoluded in the study. Those who
fulfilled the inclusion criteria were also askeddign the free informed consent form to be
admitted in this investigation.

Statistical Analysis

Statistical analysis comparing means or proportiogisveen cases and controls was
performed using T-test and chi-square. A p-value0&f was used to define a significant
difference. For effect size we used Cohen’s d. ShATA 10.0 software was used to analyze
the data.

To identify a worse neurocognitive performance, wged a statistical difference (p

value below 0.05) and clinically relevant effeaes{more than 0.3).

Results
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Demographic characteristics of cases and contnalsided in the study are shown in
Table 1. Age distribution was similar comparingesaand controls; controls have more years
of education compared to cases. Regarding genddéigleer proportion of males were
observed among cases.

The cases laboratory data (time since diagnosianr@®4 count, mean viral load) are
summarized in Table 2. Among the 110 subjects stydR1% had a past history of
opportunistic neurological disease (toxoplasmicephalitis, cryptococcal meningitis, and
tuberculous meningitis) and 62% used HAART.

The comparison of cognitive performance betweersasnd controls, in terms of
attention skills, inhibitory control, verbal fluepdanimal category verbal fluency test and
phonemic FAS fluency test), non-verbal fluency (@Ap test), and working memory and
concentration (digit span subtests of the WAIS-UBarning and memory (Rey Auditory
Verbal Learning Test - RAVLT and Rey Complex Figufine motor coordination (Nine
Hole Peg Test) and visuospatial abilities (Rey Clemgrigure) is depicted in Table 3.
Significantly statistical differences were observedall tests employed, cases consistently

presenting a worst performance.

Discussion

In Brazil there are insufficient data on the neogmtive effects of HIV. These
studies are important, since despite of the saxildisral level is lower than in developed
countries, the HIV patient in Brazil has accessamiretorviral treatment free of charge.
There are few Brazilian studies of cognitive assesg in patients with AIDS, but this is the
first to evaluate a large number of patients arrtdbua cognitive domains.

The studied cohort presented alterations in allromsychological tests when
compared to the control group, with the observatbimmpairment of all evaluate functions
such as attention, concentration, inhibitory cdpntwmorking memory, mental flexibility,
planning, fluency, processing speed, working menasrg attention, learning and memory,
language, fine motor coordination and visuospadlalities. These altered functions were
observed despite the use of antiretroviral drugsmiogt patients and reasonable immunity.
When we analyse the clinical impact of this differes, showed in effect size analyses, we
found a large impact in cognitive performance, egly in executive functions tasks,
tipicaly found in subcortical dementias

As has been describé&dthe neurocognitive pattern of HIV patients showiélsed

damage with a worse performance on neuropsycha@bgests compared to the control
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group. This worse performance appeared in all éis&st given, suggesting that this affects
many cognitive domains and, consequently, the fanictg of various cerebral structures

Deficits in executive functions are associated withpairments in everyday
functioning affecting the quality of life of AIDSatients, as well as of their relativés
Prospective memory deficits provides incrementallagical in predicting general IADL
declines and medication mismanagerfient

The results presented herein suggest that sulwaittsAIDS, independently of their
immune status and antiretroviral treatment havdusi#f impaired neuropsychological
functions. Further studies are needed to betteenstehd the clinical and neurocognitive
evolution of patients with AIDS and HIV infectiom Brazil, and to propose interventions
that help patients to identify and monitor theigoiive deficits. Thus improving their quality
of life and infection control. Endeavors to estalblia more standardized approach to
neurocognitive assessments across local studiesddition to more accurate rating of

neuropsychological test performance will be impatrend necessary to our country.

Attachment
Table 1. Demographic characteristics of cases anttals
Controls

HIV(n=110) (n=64) p-value
Age in years, 43.5 (9.4 41.3+14.8 0.23
mean(sd)
Education in years, 6.6 (3.2 8.0x35 0.008
mean (sd)*
Gender *

Female 35(31.8%) 41(64.0%) (o1

Male 75 (68.2%) 23 (35.9%)
* p<0.05, statistically significant differences
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Table 2. Laboratory characteristics of the stugiiatients with AIDS

Mean sd Minimum Maximum Median

Time since diagnosis (months) 72.8 45.3 3.0

CD4 count (initial) 313.8 285.2 12.0

CD4 count (last 3 months) 487.2 224.2 52.0
Viral load (log) (initial) 4.0 1.2 1.1
Viral load (log) (last 3 2.6 1.2 0.9
months)

1920 207

1,690.0

223.0

974.0 2.015

5.9

5.4

4.4

1.7

sd: standard deviation.

Table 3 — Neurocognitive performance in HIV and Cals subjects

HIV CONTROL
Mean Median SD Min-  Mean Median SD Min-  p-value Cohen's D
Max Max

V.F.A. 13,51 13,5 4,39 5-24 14,94 14 4,58 5-27 0,08 0,32
V.F.f.a.s* 29,21 30 11,23 2-56 35,38 33 11,56 15-75 0,001 0,54
5pP* 11,21 9,5 7,48 1-37 22,06 23,5 9,45 5-43 0,001 1,28
Stroop A* 24,58 20 12,59 11-75 19,28 17 7,82 12-50 0,001 0,52
Stroop B* 29,73 26 13,91 14-85 21,69 19,5 6,94 14-40 0,001 0,77
Stroop C* 45,27 38 29,36 13-210 34,84 33 11,44 18-70 0,02 0,51

Digit 11,81 12 3,16 5-21 14,33 14 4,22 7-24 0,001
Span* 0,68
Coding* 34,64 31 17,25 2-91 5111 51,5 23,25 7-148 0,001 0,81
TMT- A* 87,18 73 58,24 11-300 59,73 52,5 31,26 20-218 0,001 0,61
TMT-B* 214,87 180 105,18 57-600 139,16 118 81,26 25-420 0,001 0,81

RAVLT- 40,22 40 9,14 17-61 43,3 44 9,4 24-62 0,05
Tot* 0,33

RAVLT- 13,07 14 2,4 5-15 12,21 13 3,05 3-15 0,03
Rec* 0,32
RCF- 1* 23,43 245 1041 2-36 29,92 32 7,82 8-36 0,001 0,71
RCF- 2* 9,84 8 7,8 1-34 14,74 15 8,87 1-32 0,001 0,59
RCF-3* 9,69 8 7,58 1-34 14,44 14 8,58 2-32 0,001 0,59

21,79 20,5 4,79 155- 20,09 20 295 16-32 0,01
9HP* 49,5 0,44
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* p<0.05, statistically significant differences

sd: standard deviation; min: minimum value ; maxaximum value; V.F.A.: verbal fluency
animals; V.F.f.a.s. : verbal fluency f.a.s.; 5Ppdnts test; Stroop A-B-C: Stroop test, parts
A, B and C.; Digit Span: digit span from WAIS-IGoding: Coding from WAIS-III; TMT-A
and B: trail-making test parts A and B; RAVLT-T&ey Auditory Verbal Learning Test Al
to A5; RAVLT-Rec: Rey Auditory Verbal Learning Tagtcognition score -15; RCF-1,2 and
3: Rey Complex Figure parts 1, 2 and 3; 9HP: NHoé&e Peg Test.
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Anexo 2— Analise de curva ROC sobre a capacidade derdisacéo dos testes cognitivos

Area Under the Curve

Test Result Variable(s) Area

ravit_to ,587
ravit_a7 ,584
ravit__ 1 ,570
fl.anima ,561
ravit__a ,510
Nine_htp 426
ravit_ra 414
stroop_3 ,407
stroop_1 ,352
trilhasa ,350
trilhasb , 310
stroop_2 ,308
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