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ABSTRACT

Background: Neurological manifestations in approximately half of Human
Immunodeficiency Virus/Acquired Immunodeficiency Syndrome (HIV/AIDS) patients are
related to high morbidity and mortality worldwide. Therefore, there is a need for
epidemiological data on HIV/AIDS patients with neurological manifestations in Bali, as an
international tourism destination.

Objective: This study aimed to describe the clinical profile of neurological manifestations
among patients with HIV/AIDS in the tertiary referral hospital for Bali and Nusa Tenggara
region.

Methods: A descriptive-retrospective study was conducted on HIV/AIDS patients presenting
with neurological manifestations hospitalized in the Neurology Department of Prof. Dr.
[.G.N.G Ngoerah Hospital Denpasar from January 2018 to December 2021.

Results: Among the 227 subjects included in this study, the majority were male (69.9%) and
HIV positive newly diagnosed (69.2%). Furthermore, out of 126 subjects who had CD4 data,
the majority were with CD4 <200 cells/mm? (85.7%) and 53.1% were <50 cells/mm?, with
ages ranging from 18 to 67 years old, at a median of 36 years old. The most common
neurological signs and symptoms found were paresis/paralysis (61.7%), headache (54.6%),
decreased consciousness (52.9%), and cranial nerve palsy (52%). Cerebral toxoplasmosis
(67.4%) and tuberculous meningoencephalitis (20.3%) were the prevalent opportunistic
infections, while the mortality rate was 39.6% with sepsis as the major cause.

Conclusions: Neurological manifestations are common initial symptoms in diagnosing HIV
infection. Therefore, better awareness and earlier detection are required among people with
risk factors of HIV transmission, particularly in groups of young and productive age with
signs of immunocompromised condition as well as neurological manifestations.
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caused by direct primary complications of HIV or

Introduction

Human Immunodeficiency Virus (HIV) is a
retrovirus capable of causing central and peripheral
nerve dysfunction. Based on previous estimation, more
than 50% of patients with HIV have neurological
complications during their lifetime. Groups of nervous
system disorders related to HIV infection can be
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secondary due to opportunistic infections (Ols), called
Neuro-AIDS. Primary complications of HIV include
HIV neuropathy, cognitive dysfunction, and HIV
myelopathy. Meanwhile, nervous system Ols
commonly found in HIV patients include cerebral
toxoplasmosis, tuberculous meningitis, cryptococcal
meningitis, cytomegalovirus encephalitis, herpes
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zoster encephalitis, neurosyphilis, primary central
nervous system lymphoma (PCNSL), and progressive
multifocal leukoencephalopathy (PML).!?

Currently, coverage of HIV detection in the infected
population is still insufficient, due to lack of awareness
and absence of regular HIV screening in cases of
central nervous system (CNS) infections.’
Neurological disorders have been found to affect 40%
of HIV patients, with neuropathological conditions
occurring in 80% of cases, leading to high morbidity
and mortality rates.’ Moreover, neurological
manifestations are often presented as the first symptom
of newly diagnosed HIV/AIDS.*

In Indonesia, Bali is an international tourism
destination, posing a high risk of HIV/AIDS
transmission due to influences of global culture and
lifestyle. These include temporary or multiple sexual
partners, unprotected sexual intercourse,
homosexuality, or wuse of intravenous drugs.’
According to the 2022 report of Basic Health Research
Indonesian Ministry of Health, Bali was included in the
10 provinces with the highest prevalence of HIV in the
country.® Although there are some epidemiological
studies of Neuro-AIDS*’, epidemiological data of
neurological disorders among HIV/AIDS patients in
Bali have not been reported comprehensively in a long
period. Therefore, this study aimed to show the clinical
profile of neurological manifestations among
HIV/AIDS patients in a tertiary referral hospital for
Bali and Nusa Tenggara region. This clinical profile
data is expected to help neurologists facing early HIV
cases and Ols diagnosis.

Methods

A descriptive-retrospective study was conducted on
HIV/AIDS patients presenting with neurological
manifestations in the Neurology Department of Prof.
Dr. L.G.N.G Ngoerah Hospital Denpasar, Bali from
January 2018 to December 2021. Data were obtained
consecutively from medical records, including
demographic data (gender and age), Highly Active
Anti-Retroviral Therapy (HAART) status, CD4 level,
neurological manifestations, Ols, and outcomes of
subjects. Demographic data, HAART status, and CD4
level were obtained from medical record, while
neurological manifestations was obtained from history
and physical examination. HIV status was taken from
existing medical record data and new HIV diagnosis
was confirmed by ELISA serology test. Furthermore,
diagnosis of Ols was based on liquor cerebrospinal
analysis and/or Head computed tomography (CT) scan
or Magnetic Resonance Imaging (MRI) results.
Outcomes of subjects were determined by the Glasgow
Outcome Scale (GOS).
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The inclusion criteria were all confirmed HIV adult
patients presenting with neurological manifestations
who were treated in the neurology department of
hospital during study time. Exclusion criteria included
patients with other comorbidities that could be the
cause of neurological deficits such as vascular events,
metabolic disorders, and other complicating conditions
in early presentation. Quantitative data were analyzed
descriptively using Statistical Package for Social
Sciences (SPSS) version 20 for Windows. This study
was ethically approved by the Ethics Commission of
the Faculty of Medicine at Udayana University.

Results

General Characteristics

Among 227 subjects included in this study, 69.6%
were males and 69.2% were HIV-positive newly
diagnosed when hospitalized or consulted. The ages of
subjects ranged from 18-67 years old, with a median of
36 years old, specifically 36.5 for males and 36 for
females. The majority of subjects were not on HAART
(70.5%), primarily due to being newly diagnosed or
dropping out. Data on CD4 level were obtained in 126
subjects, where majority were <200 cells/mm?3
(108/126) and 29.5% had CD4 level <50 cells/mm?.

Table 1. General Characteristics of Subjects

Characteristics N (%)
Year of admission
2018 23 (10.1)
2019 61 (26.9)
2020 76 (33.5)
2021 67 (29.5)
Gender
Male 158 (69.6)
Female 69 (30.4)
Age Range 18-67 (median: 36)
On HAART
Yes 67/227 (29.5)
No 160/227 (70.5)
CD4 count (cells/mm?)
<50 67/126 (53.1)
50-100 24/126 (19.0)
100-200 17/126 (13.5)
>200 18/126 (14.3)
Deaths
All subjects 90/227 (39.6)

Cerebral toxoplasmosis ~ 56/153 (36.6)
Tuberculous meningitis ~ 27/46 (58.7)

CD4: cluster of differentiation 4; HAART: highly active
antiretroviral therapy

Neurological Manifestations

Common neurological signs and symptoms found
in this study were paresis/paralysis (61.7%), headache
(54.6%), a decrease of consciousness (52.9%), cranial
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nerve palsy (52%), and seizure (26.4%) (Table 2).
Types of seizure were focal (25%), general (43.3%),
and focal to bilateral seizure (31.7%), while fever was
found in 32.2% of subjects. All patients had at least one
of the immunocompromised risk factors, symptoms,
and signs, such as HIV risky behavior, fever, weight
loss, diarrhea, or chronic cough.

Cerebral toxoplasmosis (67.4%) and tuberculous
meningoencephalitis (20.3%) were the most prevalent
Ols among subjects. This was followed by other forms
of CNS tuberculosis, tuberculoma (5.7%), where
subjects with more than 1 Ols were 24 (10.6%) (Table
2).

Table 2. Neurological Signs and Symptoms

Overall signs and symptoms N (%)
Headache 124 (54.6)
Decrease of consciousness 120 (52.9)
Mental deterioration 48 (21.1)
Visual loss 9(4)
Double vision 8 (3.5)
Paresis/paralysis 140 (61.7)
Seizure 60 (26.4)
Balance disorder 9(4)
Involuntary movement 2(0.9)
Sensory disorder 94)
Neuropathic pain 52.2)
Cranial nerve palsy 118 (52)
Fever 73 (32.2)
Diagnosis
Cerebral toxoplasmosis 153 (67.4)
CNS TB (meningitis, tuberculoma) 59 (26.0)
Bacterial meningitis 10 (4.4)
Cryptococcal meningitis 2(0.9)
Viral encephalitis 1(0.4)
PML 3(1.3)
Neurosyphilis 3(1.3)
HIV ~ Associated  Neurocognitive 3 (1.3)
Disorders (HANDS)

QOutcomes

The mortality rate in this study was 39.6%, with
sepsis as the most common cause of death.
Furthermore, the highest case fatality rate was found in
tuberculous meningoencephalitis (57.8%) and cerebral
toxoplasmosis (36.6%). Subjects with a mild disability
were 7.5%, moderate disability was 23.3%, and severe
disability was found to be 29.5%, according to the
GOS.

Discussion

The majority of subjects in this study were male
(69.6%) at a productive young age, with a median age
of 36 years old (Table 1). Males were more prone to
HIV/AIDS transmission due to engaging in risky
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sexual behaviors. These include multi-partner sexual
relationships, anal sexual intercourse, homosexual, or
intravenous substance/drug abuse, which are more
prevalent in males than females.’ Moreover, awareness
regarding HIV screening was higher in males
compared to females due to occupation or company
requirements.

The age of subjects ranged from 18 to 67 years old,
with a median age of 36 years old. This result was
relevant to the survey from the Indonesian Ministry of
Health, where most HIV/AIDS populations in
Indonesia were aged 25-49 years old.!° This suggested
that the majority of subjects were exposed to HIV at a
younger age when engaged in active sexual behavior.
Neurological OlIs were observed in the late-stage of
HIV infection when CD4 level decreased below 200
cells/mm3, between 2-10 years without anti-retroviral
treatment.'!

The majority of subjects with CD4 data had CD4
level of <200 cells/mm3 (85.7%) and approximately
one-third had a very low CD4 level (<50 cells/mm3).
Low CD4 level in HIV/AIDS patients led to a decrease
in both cellular and humoral immunity, increasing
susceptibility to Ols. Since the introduction of HAART,
the incidence of Ols has significantly decreased but
remained a burden in caring for HIV/AIDS patients
with high morbidity and mortality. However, low CD4
level was specifically observed in pre-HAART
patients or those with inadequate treatment
compliance.'?

Subjects included in this study were HIV-positive
and newly diagnosed (HAART-naive). After
admission or consultation with the department due to
their neurological symptoms, 69.2% of subjects were
newly diagnosed with HIV infection and did not
receive HAART. This was consistent with previous
studies where 40-70% of HIV patients had
neurological manifestations, which were commonly
associated with late-stage disease or low CD4 levels.
Meanwhile, in acute HIV infection, neurological
manifestations were mild, serving as the initial finding
in diagnosing HIV/AIDS.!*!* Lack of HIV screening
in health facilities despite signs and symptoms of
immunocompromised became a significant factor
contributing to delayed diagnosis. '

More than half of the subjects had not received
HAART, a condition correlated with low CD4 level
and a risk factor for neurological manifestations due to
OIs. HAART initiation resulted in suppressed viral
load and improved immunity, characterized by the
increased level of CD4 and low Ols. Despite HAART
initiation, the presence of OIs was related to

unmasking immune reconstitution inflammatory
syndrome (IRIS), incomplete immune recovery, or
HAART  failure.'®  Furthermore, neurological
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manifestations in HIV/AIDS patients could occur
through other mechanisms, such as the direct viral
effect of HIV and chronic inflammation due to
infection, IRIS, or adverse impact of antiretroviral.
These clinical manifestations vary depending on the
underlying etiology and area of the affected nervous
system.

Cerebral toxoplasmosis and tuberculous meningitis
were the most common Ols found as reported by
Rahmayanti et al (2019) and Fatimatuzzahra et
al. (2022)'"18 Moreover, cerebral toxoplasmosis is also
known as the most common neurological OI after the
introduction of the antiretroviral era. Some risk factors
of cerebral toxoplasmosis in HIV/AIDS patients are a
degree of immunosuppression and inadequate
cotrimoxazole treatment as prophylaxis
for Pneumocystis jirovecii pneumonia.'*-*

Some subjects had more than one diagnosis of
neurological Ols due to the poor immune system. Since
one OlIs could weaken immunity to another, the
majority of subjects were at risk of developing multiple
OIls at one moment.?' Mortality rate in this study was
significantly high (39.6%), where the highest was
found in tuberculous meningitis cases (57.8%),
followed by cerebral toxoplasmosis (36.6%). Similarly,
Lestariet al. (2016) found that case fatality of
neurological OlIs was 37.7% with the highest
occurrence observed in tuberculoma, cryptococcal
meningitis, tuberculous meningitis, and cerebral
toxoplasmosis. Subjects without HAART had a 2.9-
fold higher risk of mortality compared to those on
HAART.? Another study in China found that there
was a significant decline in mortality among
HIV/AIDS patients from 5.4% to 2.7%, showing a
strong relationship with an increase in HAART
coverage.” A study in Tanzania by Gunda et al. (2017)
showed that the highest mortality rate of patients with
HAART was 11.6%.2* Based on these situations, the
high fatality rate found in this study was related to the
high proportion of subjects who had not received
HAART. The results also showed that neurologic Ols
were more common compared to other primary
complications in HIV. These included neurocognitive
disorders, neuropathy, or myelopathy since all subjects
were  hospitalized with  severe  neurologic
manifestations and mostly had low CD4 level < 200
cells/mm°.

This study is the first to report descriptive data on
HIV/AIDS patients with neurological manifestations
in Bali. However, some limitations were observed,
which included the use single-centre retrospective
design, leading to unrecoverable missing data. A small
number of patients was included and not all
participants had the CD4 level data documented. Our
subjects included HIV patients without other
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comorbidities that could be the cause or risk factors for
neurological manifestations. Therefore, the results
emphasized suspecting HIV infections in young and
productive adults presented with neurological
manifestations without significant vascular risk factors.
To address these limitations, detailed history taking
and physical examination are essential to HIV systemic
symptoms and signs. These patients also required
further laboratory or neuroimaging studies to diagnose
Ols.

Conclusion

In conclusion, this study successfully described the
clinical profile of neurological manifestations among
HIV/AIDS patients in Bali. The results showed that the
majority of subjects were male HIV/AIDS patients at
young and productive ages. Furthermore, most of
patients had not received HAART and had low CD4
levels. Paresis/paralysis, headache, decrease of
consciousness, and cranial nerve palsy were the most
common symptoms frequently complained about
among subjects. Approximately, more than half of the
subjects were newly diagnosed as HIV positive,
showing that neurological manifestations were
essential initial points in diagnosing HIV infection.
Therefore, HIV infection should be excluded in
patients with these characteristics and other signs of
immunocompromised conditions.

The results showed that Ols were more common
compared to other primary complications, with
cerebral toxoplasmosis being the most prevalent,
followed by CNS TB (meningoencephalitis,
tuberculoma). The overall case fatality rate was
relatively high, with the highest being TB meningitis,
which was attributed to OlIs and low CD4 levels of
subjects. Improving awareness among the population
with a high risk of HIV transmission, family, and
health professionals, was found to be crucial in
achieving earlier detection of HIV infections.
Additionally, prevention of neurological complications,
morbidity, and mortality of HIV patients could be
anticipated through good counseling, information, as
well as education to patients and caregivers, with
proper supervised medication.
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