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Background/objective: There is an increasing number of older patients with human immu-

nodeficiency virus infection due to the success of antiretroviral therapy, the improved

prognosis and life expectancy of patients, and the higher number of new infections among

older individuals. The main objective of the present study was to compare the characteristics

of  older human immunodeficiency virus patients with those of younger patients.

Materials and methods: We  conducted a cross-sectional study with human immunodefi-

ciency virus-infected patients who were treated at the Specialized Care Service (Serviço de

Assistência Especializada) for human immunodeficiency virus/AIDS in the city of Pelotas,

South  Brazil. Sociodemographic information as well as data on human immunodeficiency

virus infection and treatment were collected. All participants underwent psychiatric and

neurocognitive assessments, and their adherence to antiretroviral therapy was evaluated.

Results: A total of 392 patients participated in the study, with 114 patients aged 50 years and

older. The characteristics showing significant differences between older and younger human

immunodeficiency virus-infected patients included race/ethnicity, comorbidities, duration

and  adherence to antiretroviral therapy, currently undetectable viral load, and cognitive

impairment. Compared to younger patients, older patients were at higher risk of exhibit-

ing  cognitive impairment [OR 2.28 (95% CI: 1.35–3.82, p = 0.002)] and of having increased

adherence to antiretroviral therapy [OR 3.11 (95% CI: 1.67–5.79, p < 0.001)].

Conclusions: The prevalence of neurocognitive impairment remained high in human

immunodeficiency virus-infected patients despite antiretroviral therapy. In the present

∗ Corresponding author.
E-mail addresses: cezarart@terra.com.br, cezaratp@hotmail.com (C.A. Pinheiro).

http://dx.doi.org/10.1016/j.bjid.2016.09.006
1413-8670/© 2016 Published by Elsevier Editora Ltda. on behalf of Sociedade Brasileira de Infectologia. This is an open access article under
the  CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

dx.doi.org/10.1016/j.bjid.2016.09.006
dx.doi.org/10.1016/j.bjid.2016.09.006
http://www.elsevier.com/locate/bjid
mailto:cezarart@terra.com.br
mailto:cezaratp@hotmail.com
dx.doi.org/10.1016/j.bjid.2016.09.006
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


BJID 650 1–6
Please cite this article in press as: Pinheiro CA, et al. Aging, neurocognitive impairment and adherence to antiretroviral therapy in human
immunodeficiency virus-infected individuals. Braz J Infect Dis. 2016. http://dx.doi.org/10.1016/j.bjid.2016.09.006

ARTICLE IN PRESSBJID 650 1–6

2  b r a z j i n f e c t d i s . 2 0 1 6;x x x(x x):xxx–xxx

study, the prevalence of this type of impairment was significantly higher in patients aged

≥50 years, most likely due to aging, human immunodeficiency virus infection, and a possi-

ble  synergistic effect between these factors. Despite this higher prevalence, older patients

exhibited higher rates of adherence to antiretroviral therapy and of undetectable human

immunodeficiency virus viral load.

© 2016 Published by Elsevier Editora Ltda. on behalf of Sociedade Brasileira de

Infectologia. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

With the advent of antiretroviral therapy (ART), the prognosis
of human immunodeficiency virus (HIV)-infected individuals
has dramatically improved. The evolution of this therapy into
less complex regimens that are safer, easier to administer, and
have fewer side effects allows for viral replication to be con-
trolled indefinitely in most patients.1,2 Despite the success of
ART, which led to the reduction of HIV-related opportunis-
tic diseases, HIV-infected individuals exhibit an increase in
non-AIDS-defining illnesses that are typically related to aging,
such as cardiovascular diseases, dyslipidemia, diabetes mel-
litus, cancer, liver diseases, renal diseases, bone disorders,
and neurocognitive impairment (NCI).3,4 Aging is acceler-
ated in HIV-infected patients compared to non-HIV-infected
patients, with subjects aged 50 years and above being con-
sidered elderly.4–7 Several factors have been associated with
the above-mentioned differences in aging, including chronic
HIV infection, ART side effects, and accelerated aging of the
immune system.8–10

NCI in HIV-infected patients has remained highly preva-
lent even after the advent of ART. In addition to changes
associated with HIV (HIV-associated neurocognitive disorder
– HAND),11,12 other factors traditionally related to cognitive
impairment are present in HIV-infected patients and have a
significant association with cognitive impairment in this pop-
ulation. The contribution of aging to the persistence of NCI
has driven growing interest in the study of patients using ART.
Several reports have shown a higher prevalence of cognitive
impairment among older HIV-infected patients compared to
younger patients using ART.13–16

There has been an increase in the population of older HIV-
infected adults due to increased number of new HIV infections
at more  advanced ages, the chronic nature of the infection,
and increases in life expectancy.17,18 Further studies are nec-
essary to better understand this population. The objectives of
this study were to (i) compare the characteristics of younger
HIV-infected patients with those of the older patients; (ii)
assess the prevalence of cognitive impairment in HIV-infected
patients after the advent of ART; (iii) determine whether an
association exists between cognitive impairment and aging
among other factors; and (iv) compare ART adherence in HIV-
infected patients aged ≤50 years with adherence of younger
patients.

Materials  and  methods

This study was a cross-sectional study that recruited adult
HIV-infected individuals diagnosed according to the protocol

of the Brazilian Health Ministry. These patients were receiving
care at a Specialized Center (Serviço de Assistência Especial-
izada – SAE) for HIV/AIDS in the city of Pelotas, South Brazil,
in 2015. Patients with a previous neurological disease and/or
psychotic disorder were excluded from the study.

All patients treated at the SAE were invited to participate in
the study, and those who agreed signed the informed consent
form. The present study was approved by the Ethics Commit-
tee. Participants completed a sociodemographic questionnaire
and underwent psychiatric and neurocognitive assessments.
The instrument used for psychiatric assessment was the
International Neuropsychiatric Interview (MINI – Plus). The
neurocognitive assessment was performed using the follow-
ing instruments: Grooved Pegboard Test, Color Trails Test
(CTT) parts 1 and 2, Finger Tapping Test, Montreal Cognitive
Assessment, and the International HIV Dementia Scale (IHDS).
The cutoff point for the latter was a score of 10 or less. All of
the assessments were performed within the SAE premises.

Laboratory data and clinical features were abstracted from
the patients’ medical records. Collected information included
stage of HIV infection, use of ART, duration of treatment, time
of diagnosis, CD4 counts and viral load, and comorbidities.
HIV viral load was considered undetectable when less than
50 copies/mL.

Adherence to ART was measured by self-reporting and the
filling of prescriptions at the pharmacy over the previous three
months. The patients who reported to have not forgotten a
single dose of medication in the past three days and who  reg-
ularly filled the ART prescription at the SAE pharmacy over the
past three months were considered adherent.

Except for the IHDS, there are no standardized cutoff points
for the other neurocognitive assessment instruments in Brazil.
Therefore, the scores of the remaining instruments (MoCA,
CTT-1 and CTT-2, Finger Tapping Test, and Grooved Pegboard
Test) were distributed into quartiles. To obtain higher speci-
ficity, the individuals who (i) scored in the upper quartile in at
least three of the five instruments used, and (ii) reached the
IHDS cutoff point were considered positive for NCI.

Evidence of cognitive impairment was also evaluated by
the Instrumental Activities of Daily Living (IADL) scale, as
standardized by the Clinical Protocol and Therapeutic Guide-
lines for the Management of HIV Infection in Adults of the
Brazilian Health Ministry.

Sociodemographic and clinical data were subjected to
descriptive analysis by calculating frequencies of categorical
variables, and the means and standard deviations of contin-
uous variables among patients aged 50 years or more  and
compared to those aged less than 50 years.

Multiple logistic regression was used to analyze the inde-
pendent association of age with NCI adjusted for prespecified
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