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Abstract. Background: Neurocognitive complications in HIV patients are known as HIV-associated neurocognitive disorder (HAND)
with incidence rates as much as 51% and the domain most affected is memory (63%). Verbal memory impairment is one of the deficits
that still exists even in the era of antiretroviral use. Memory impairment in HIV patients has an impact on the inability to work,
dependency in activities of daily living and poor adherence to ARV treatment. Objective: To determine the correlation between cognitive
impairment and Rey Auditory-Verbal Learning Test (RAVLT) on HIV patients in Sanglah Hospital Denpasar. Methods: A cross-
sectional study was conducted involving 30 patients with HIV in outpatient clinic VCT Sanglah Hospital in the period from June to
August 2016. Cognitive impairment was assessed when the score of Montreal Cognitive Assessment Indonesian version (MoCA-Ina)
<26. Further examination with RAVLT consists of Al-5 trial, distractor, A6 trial (immediate recall), trial 7 (delayed recall) and
recognition. Results: Lambda correlation test between cognitive impairment and immediate recall RAVLT yielded r=0.571, p=0.045 and
delayed recall RAVLT was r=0.615, p=0.011, thus indicating a strong positive, statistically significant correlation (p<0.05).
Furthermore, the recognition RAVLT yielded r=0.429, p = 0.068 which showed a moderate, non-significant correlation (p> 0.05).
Conclusions: HIV patients who experience cognitive impairment had a greater likelihood for impairment of immediate recall and

delayed recall of verbal memory assessed using RAVLT.
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1. Introduction

Human Immunodeficiency Virus (HIV) infection has
become a worldwide pandemic, including Indonesia. The
cumulative number of national HIV cases is 57.799, in
which Bali ranked fifth in the total number of cases, i.e.
9.637[1]. The cognitive complication in the form of HIV-
associated neurocognitive disorder (HAND) is frequently
found in HIV patients [2]. The prevalence of HAND in
Indonesia is 51%, in which memory is the most affected
domain (63%) [3].

Memory is the core of cognitive development because it is
involved in every learnng process. Episodic memory is part
of the long term memory which gives information about
events and the correlations between those events in
someone’s life. The episodic memory (autobiography) is
activated by various interlinking events, faces, and places, to
form memory that is affected by the physical environment,
emotion, and feeling experienced during that process. Based
on the learning substance, memory is divided into verbal
(information acquired through language) and non-verbal
memory (information acquired through visual, melody,
sense of touch and smell) [4].

The problem in verbal episodic memory in HIV patients is
often linked to the hippocampus impairment either in
encoding or retrieval process. This underlines the theory that
HIV affects the functional integrity of medial temporal
system that supports the verbal memory. Neuroimaging
studies showed decrease of hippocampal activity in HIV
patients during encoding, and increase of hippocampal
activation during recognition. Both of these contradictory

processes were related to the deterioration of verbal episodic
memory [5].

The viral load of HIV was found highest in hippocampus.
Postmortem  examination had demonstrated the
neuroinflammation induced by microglia/macrophage
activation among HIV patients on ARV treatment, and even
higher in those prior to treatment. The hippocampus and
putamen neurodegeneration contributed to the antemortem
neurocognitive decline. Functional MRI studies showed a
decrease on signal intensity in the right posterior
hippocampus, right inferior frontal gyrus, and left cingulate

gyrus [5].

The memory disturbance in HIV patients heavily affects
their working capability, daily activity dependency, and low
compliance during ARV treatment [6]. The verbal memory
disturbance in HIV patients is one of the persisting deficits
even after ARV treatment. Approximately 30-50% HIV
patients showed attention/working memory deficit, motor
skill problem, episodic memory and executive function
impairment as a result of the damage to the frontostriatal
pathway [7].

The cognitive assessment in the form of neuropsycology test
is a primary component in diagnosis, however it takes
considerable amount of time, affected by the level of
education and language, and is not widely available in
developing countries [8]. The Montreal Cognitive
Assessment (MoCA) has been used widely to screen the
cognitive dysfunction by assessing 8 cognitive domains
(attention and concentration, executive function, memory,
language, visuocontruction ability, abstraction, calculation,
and orientation) and requires 10 minutes to complete, with
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range of score 0-30 [9]. The validity and realiability test for
the Indonesian version of MoCA (MoCA-Ina) has shown to
be valid according to the transcultural validation protocol
[10]. A study reported that MoCA with cut-off of <26 in 119
HIV patients used to screen the neurocognitive impairment,
had sensitivity 59% and specificity 81% and found
prevalence of HAND about 75% in HIV patients who
underwent ARV treatment [11].

Rey Auditory Verbal Learning Test (RAVLT) is used to
assess memory, and has been adapted and validated in
Indonesian language. This test evaluates 5 learning
components through 15 words list (A1-A5), followed by
distractor list (B1), immediate recall (IR), delayed recall
(DR) and recognition (Rec), each of which shows aspect of
verbal learning [12].

2. Method

This was a cross-sectional, analytic observational study
using nominal categorical variables. Subjects included were
HIV patients who visited the VCT polyclinic at Sanglah
Hospital between June to August 2016. Samples were taken
by consecutive sampling, in which all subjects who visited
the polyclinic and filled the eligibility criteria were taken as
samples until the minimal number of subjects were met.

The inclusion criteria were HIV positive patients, aged 17-
50 years old, and signed the informed consent form. The
exclusion criteria were HIV patients with history of one or
more neurological problems (e.g. stroke, seizure, head
injury, intracranial tumor, or Parkinson), and had one or
more risk factors of cognitive impairment (e.g. hypertension,
DM, heart disease, dyslipidemia), major psychiatry problem
(e.g. schizophrenia), or undergoing anti-psychotic
medications, and HIV patients with poor activity of daily
living (dependent).

All subjects who met the inclusion and exclusion criteria
were asked for a structured interview by questionnaire,
followed by Montreal Cognitive Assessment-Indonesia
(MoCA Ina) to assess the cognitive function. Subject was
assessed with cognitive impairment if the MoCA-Ina <26
and no cognitive impairment if the MoCA-Ina >26. RAVLT
measures the encoding, consolidation, storage and retrieval
ability in wverbally collected information. The standard
format was begun with reading out loud the list of 15 words
(list A) and repeat it 5 times (trial 1-5) without pausing
between each trial. The examiner then read the distractor
(list B) containing 15 different words from the previous list
and subject was then given one chance to recall.
Immediately after the distractor task, subject is asked to
recall as many words as possible from list A. The delayed
recall (trial 7) is done by asking subject to recall as many
words as possible from the list A after 20 minutes.
Recognition test (trial 8) is done by asking the subjects to
confirm whether the word read by examiner is on the initial
list after a 20 minute-period [13]. This study had received a
recommendation from the Ethics Committee on human
research, Faculty of Medicine, Udayana University. Written
consent was obtained from each subject after they
understood the purpose and agreed to join the study.

We used the Lambda correlation test for hypothesis testing
and set the p value to <0.05 for significance correlation
between the cognitive impairment and the verbal memory.
Data analysis was done using the Statistical Package for
Social Science (SPSS) 17.0 for Windows.

3. Result

As many as 30 HIV patients under outpatient treatment in
VCT polyclinic Sanglah General Hospital Denpasar were
recruited, from the period of June-August 2016, and divided
into two groups: 12 subjects with cognitive impairment and
18 without. The RAVLT examination was done for both
groups. The basic characteristics of the subjects were shown
in table 1.

Table 1: Basic Characteristics of Study Subjects
Cognitive Impairment

Variable Yes No
n(%) n(%)
Age (years) 33.83+7.40 34.56+6.68
Age group (years)
17-34 8(66.7) 9(50)
35-50 4(33.3) 9(50)
Sex
Male 4(33.3) 13(72.2)
Female 8(66.7) 5(27.8)
Years of education
<=9 years 9(75.0) 13(72.2)
>0 years 3(25.0) 5(27.8)
Mean CD4 value (cell/ul) 64.75+61.73 | 361.28+167.26
CD4 count (cells/pl)
<=200 12(100) 2(11.1)
>200 0(0) 16(88.9)
Duration of ARV treatment
<1 year 10(83.3) 14(77.8)
>1 year 2(16.7) 4(22.2)

In this study, the mean age of subjects with cognitive
impairment was 33.83+7.40, and mostly found in the age
group of 17-34 years old (66.7%). Subjects with normal
cognitive function had mean age of 34.56+6.68 and were
found in the same proportion in the age group of 17-34 years
old (50%) and 35-50 years old (50%). The cognitive
impairment was found more in female group (66.7%), while
the cognitively normal subjects were found more commonly
in male group (72.2%). Most of the subjects in both groups
had >9 years of education; 75% in group with cognitive
impairment and 72.2% in group with normal cognitive
function. All subjects with cognitive impairment had CD4
<=200 cells/ul (100%), with mean CD4 64.75+61.73
cells/ul. The contrary was found in the normal group, all of
whom had the CD4 >200 cells/ul with mean value
361.28+167.26 cells/ul. The length of ARV therapy was
mostly >1 year in both group with cognitive function and
group with normal cognitive function (83.3% and 77.8%
respectively).
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Table 2: Correlation between cognitive impairment and

RAVLT
Cognitive Impairment
Variable Yes No r p
n(%) n(%)
RAVLT immediate recall
Impaired 11(91.7) | 5(27.8) |0.570 [0.045*
Normal 1(8.3) | 13(72.2)
RAVLT delayed recall
Impaired 10(83.3) | 3(16.7) |0.615|0.011*
Normal 2(16.7) | 15(83.3)
RAVLT recognition
Impaired 9(75.0) | 5(27.8) [0.429 |0.068
Normal 3(25.0) | 13(72.2)

*statistically significant

The RAVLT result for the group with cognitive impairment
showed 91.7% had problem with immediate recall, 83.3% in
delayed recall, and 75% in recognition. Correlation test
which was done for the RAVLT included the immediate
recall, delayed recall and recognition. The result of Lambda
correlation analysis between cognitive impairment and each
of the above variables were as followed: the RAVLT
immediate and delayed recall showed strong positive
correlation, t while the RAVLT recognition showed medium
correlation albeit statistically insignificant (p>0.05) (table 2).
We can draw conclusion that in HIV patients assessed with
RAVLT, there is a strong correlation between cognitive
impairment and both immediate recall and delayed recall;
and only medium correlation with recognition.

4. Discussion

This study showed that cognitive impairment was more
frequent in 17-34 years old age group (66.7%). The
cognitive impairment in AIDS patient was found more
frequently in younger age group with mean age of 43.4 in a
study done in Brazil [14]. The study by Widyastuti et al.
(2012) also showed that the cognitive impairment found the
most in HIV patients between 30 to 40 years old (64.7%)
[15]. The profile of cognitive impairment in young HIV
patients matched the clinical picture of subcortical cognitive
impairment. This strengthens the theory that the cognitive
impairment in HIV patient is perpetrated by the HIV itself
and that the impairment in verbal memory progresses faster
with the age [16].

Approximately 75% HIV patients with low level of
education suffers from cognitive impairment. Low level of
education is an independent risk factor for the cognitive
impairment in HIV patients [15, 17]. (Ronchi, 2002;
Widyastuti; 2012). The low level of education is commonly
associated with low social and economic status , as well as
other factors such as infectious disease and malnutrition, all
of which affect the cognitive function. On the contrary, high
level of education may inhibit the cognitive impairment
based on the cerebral reserve hypothesis which postulated
that by continuous learning process, there will be more
sprouting of the dendrite and myelin branches which would
act as a kind of “extra reservoir” that helps with cognitive
dysfunction long before a clinical symptom become
apparent [17].

Cognitive impairment was found more frequent in the HIV
patients with ARV treatment <1 year (83.3%). In fact, the
ARV exerts beneficial effect for the cognitive function
(Ronchi, 2002). The effect of ARV to the cognitive function
in a study in Uganda showed that dementia in HIV
improved, from 61% at the start of study to 4% after 6
months ARV therapy. The cognitive improvement was
apparent on the neuropsychological examination in the
verbal memory, psychomotor ability, and executive function
domains. There was also improvement in functional
capability [18, 19]. The ARV therapy was said to increase
the cognitive impairment but this effect was not seen in
every patient taking the ARV medications [20].

All patients diagnosed with cognitive impairment had CD4
<200 cells/pl, with mean value 64.75+61.73 cells/ul. The
low CD4 level is a statistically significant risk factor for
cognitive impairment in HIV patients (OR 6,4, Cl 2.19-
18.93) [15]. The immunocompromised state facilitates the
entry of virus and, subsequently, brain damage. The CD4 is
the proinflammatory marker in the case of brain damage in
relation with the lymphocyte dysfunction [21].

RAVLT is related to the encoding and storage process in
learning new information (learning Al1-A4), and other
process related to search and retrieval of information called
free recall (IR, DR) and recognition (Rec) [12]. The HIV
patients with cognitive impairment in this study were found
with problem in verbal memory in various stages of
memory: learning, immediate recall, delayed recall and
recognition. The verbal memory impairment was found to be
persistent in spite of elevated CD4 under HAART. The
problem in attention/working memory, motor function,
episodic memory, and executive function occur as a
consequence of damage in frontostriatal pathway [7].
However in the post-HAART era, the clinical picture of
cognitive problem in HIV patients involved more cortical
domains [22].

In this study, we found a significantly strong positive
correlation (p<0.05) between the cognitive impairment in
HIV patients with the RAVLT immediate recall (r=0,571)
and RAVLT delayed recall (r=0,615), and medium
correlation between cognitive impairment and RAVLT
recognition (r=0,429). The profile of cognitive impairment
in HAND was similar to the subcortical cognitive
impairment in which the neuropsychological test showed
problem in the memory domain, specifically in learning and
delayed recall, with good recognition [22]. A study by Paula
et al. also showed similar pattern in the memory problem in
patients with HIV [12]. The verbal episodic memory
disturbance in the HIV patients was associated with
hippocampal dysfunction, both in encoding and retrieval
process. This emphasized that HIV affected the integrity of
the medial temporal system function essential to the verbal
memory. Neuroimaging studies in HIV patients showed
decrease of hippocampal activation during the encoding
process and increase of hippocampal activation during the
recognition process [5].

5. Conclusion
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HIV patients with cognitive impairment have greater chance
to have impaired immediate recall and delayed recall in the
verbal memory assessed with RAVLT. An early detection
and assessment of cognitive problem in these patients can
yield to prompt intervention if needed, so a better outcome
may be expected.

6. Competing interests

The Authors declare that they have no competing interests.

7. Acknowledgments

Authors of the current article take this opportunity to thank
all of the patients who warmly co-operated in this research
program and | Nyoman Bagus Surya Antara for technical
assistance and also Pristanova Larasanti and Andreas
Soejitno for English translation and correction.

References

[1] Departemen Kesehatan RI. Situasi dan analisis HIV
AIDS. Pusat data dan informasi Direktorat Jendral
Pengendalian Penyakit dan Penyehatan Lingkungan.
2014. Jakarta.

[2] Widyadharma E, Nuradyo D, Satiti S, Wijayanti Y,
Setyopranoto |. The Difference of CD4 Count Between
HIV Positive Patients With Cognitive Decline and
Without ~ Cognitive  Decline.  Biomedical and
Pharmacology Journal. 2017;10(2):969-978

[3] Estiasari R., Imran D., Lastri D.N., Prawirohardjo P.,
Price P. 2015. Cognitive Impairment among Indonesia
HIV naive patients. Neurology Asia. 2015;20(2):155-
160

[4] Baddeley AD, Kopelmen MD, Wilson BA. The
Handbook of Memory Disorder: The Psychology of
Memory. Second edition. 2002. John Wiley & Sons,
Ltd.

[5] Rubin L.H., Cook J.A., Weber K.M., Cohen M.H.,
Martin E, Valcour V., Milam J., Maki P.M. The
association of percieved stress and verbal memory is
greater in HIV-infected versus HIV uninfected women.
J Neurovirol. 2015;21(4):422-432

[6] Chang L, Louhaugen GC, Douet V, Miller EN, Skranes
J, Ernst T. Neural correlates of working memory
training in HIV patients study protocol for a
randomized controlled trial. Open access. Trials.
2016;17(1):62

[7] Wright MJ, Woo E, Folley J. Antiretroviral adherence
and the nature of associated verbal memory impairment.
J Neuropsychiatry Clin Neurosci. 2011;23(3):324-331

[8] Sacktor,N., Wong, Nakasujja,M., Skolasky,R. The
International HIV Dementia Scale: a new rapid
screening test for HIV dementia. AIDS. 2005;19:1367—
1374

[9] Nasreddine ZS, Philips NA, Bedirian V, Charbonneau
S, Whitehead V, Collin I, Cummings JL, Chertkow
H.The Montreal Cognitive Assessment, MoCA: a brief
screening tool for mild cognitive impairment. J Am
Geriatr Soc. 2005;53:695-699

[10]Husein N., Lumempouw S., Ramli Y., Herqutanto. Uji
validitas dan reliabilitas montreal cognitive assesment

versi Indonesia (MoCA-INA) untuk skrining gangguan
fungsi kognitif. Neurona. 2010; 27(4):15-22.

[11]Hasbun R., Eraso J., Ramireddy S., Wainwright D.A.,
Salazar L., Grimes R., York M., Strutt A. Screening for
Neurocognitive Impairment in HIV Individuals : The
Utility of the Montreal Cognitive Assessment Test. J
AIDS Clin Res. 2012;3(10):186

[12]Paula JJ., Miranda DM., Nicolato R., de Moraes EN.,
Bicalho MAC., Malloy-Diniz LF. Verbal learning on
depressive pseudodementia: accentuate impairment of
free recall, moderate on learning processes, and spared
short-term and recognition memory. Arq
Neuropsiquiatr. 2013;71(9-A):596-599

[13] Neblina C. 2012. Construct and criterion validity of the
Rey Auditory Verbal Learning Test-Spanish version in

adults  with  traumatic  brain  injury.  UNLV
Theses/Dissertations/Professional Papers/Capstones.
Paper 1686

[14]Christo PP, Limagéo LA, de Figueiredo Antunes CM.
Neurocognitive Performance in Patients with AIDS in
Brazil: a case-control study. Clinical Neuropsychiatry.
2013;10(2)107-110

[15]Widyastuti K, Adnyana MO, Sudewi R. Angka CD4
nadir dan current rendah sebagai faktor risiko gangguan
kognitif pada penderita HIV Di RSUP Sanglah
Denpasar. Neurona. 2012;29(3):27-34

[16] Seider TR, Luo X, Gongvatana A, Devlin KN, de la
Monte SM, Chasman JD, dkk. Verbal memory declines
more rapidly with age in HIV infected versus uninfected
adults. J Clin Exp Neuropsychol. 2014; 36(4):356-367

[17]Ronchi D, Faranca I, Berardi D, Scudellari P, Borderi
M, Manfredi R, Fratiglioni L. Risk Factors for
Cognitive Impairment in HIV-1-Infected Persons With
Different Risk Behaviors. ArchNeurol. 2002;59:812-
818

[18] Ciccarelli N, Fabbiani M, Giambenedetto D, Fanti I,
Colafigli M, Bracciale L, Tamburrini E, Cauda R, De
Luca A, Silveri MC. Persistence and Progression of
HIV-associated Neurocognitive Disorder. Conference
on Retroviruses and Opportunistic Infections. San
francisco. 2010

[19] Sacktor N, Nakasujja N, Skolasky R, Robertson K,
Wong M, Musisi S, Ronald A, Katabira E.
Antiretroviral therapy improves cognitive impairment in
HIV+ individuals in sub-Saharan Africa. Neurology.
2006;67;311-314

[20] Moreno JA, Furnaz CR, Ferrer MJ, Prats A, Negredo E,
Garolera M, Molto J, Gomez G, Clotet B. Nadir CD4
Cell Count Predicts Neurocognitive Impairement in
HIV-Infected Patients. AIDS Research and Human
retroviruses. 2008;24(10):1301-1307

[21] Valcour V, Yee P, Williams AE, Shiramizu B, Watters
M, Selnes O, Paul R, Shikuma C, Sacktor N. Lowest
ever CD4 lymphocyte count (CD4 nadir) as a predictor
of current cognitive and neurological status in HIV- 1
infection—The Hawaii Aging with HIV Cohort. J

Neurovirol. 2006;12(5):387-391

[22] Tan IL, Smith BR, Hammond E, Vornbrock-Roosa H,
Creighton J, Selnes O, dkk. Older individuals with HIV
infection have greater memory deficits than younger
individuals. J Neurovirol. 2013;19(6):531-536

Volume 6 Issue 11, November 2017

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20178244

DOI: 10.21275/ART20178244

1246


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/



