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Abstract HIV-1 viral infections have been found worldwide, including Indonesia. This HIV-1 virus may affect in
every group of ages and spread throughout the organs even the central nervous system. The most common
complication in central nervous system is HIV encephalopathy (HIVE). HIVE is frequently unrecognized by
clinicians. Symptoms of HIVVE were included such as growth defect, microcephaly, and symmetrical motoric deficit
that occurs for more than 2 months. The aim of this study is to find out the risk factor of HIVE among children in
Teratai Clinic, Dr. Hasan Sadikin General Hospital Bandung. This was a cross sectional study conducted in Teratai
Clinic, Dr. Hasan Sadikin General Hospital Bandung. All patients fulfilled inclusion criteria underwent
anthropometric measurement, anamnesis, and neurologic examination. Analisis data using multivariate logistic
regression. Data were processed by SPSS 20. During period of study, 37 (44%) of pediatric patients with HIV were
found suffered from HIVE, with mean of age of 71 months (20-153). Most of the patients were delivered
spontaneously, breastfed, and living outside Bandung. Significant risk factor of HIVE incidence were age on
diagnosis establishment (p= 0,045, 95% CI: 1,02-6,69) and duration of treatment (p=0,006 , 95% CI: 1). Age on
diagnosis that established <2 years may contribute in HIVE risk factors. Antiretroviral (ARV) treatment > 5 years
may reduce risk of HIVE. Duration of treatment was more significant in decreasing risk of HIVE compared with age
in diagnosis established. It was concluded that HIV prevalence in this study was 44%. Age < 2 years old when
diagnosed as HIV and duration ARV > 5 years are the significant risk factor on HIVE.
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1. Introduction

Human Immunodeficiency Virus (HIV) infection is
caused by HIV type 1. [1,2] This subgroup of retrovirus is
able to cause life threathening disease in its host. HIV
infection is reported to be rising in recent years. Based on
World Health Organization (WHO), there are 2,1 million
new cases of HIV globally until the end of 2015 with
150.000 cases are in children with age less than 15 years
old. [3,4] There are 36,7 millions people infected HIV
worldwide, however only 17 millions whom received
antiretroviral (ARV) by the end of 2015. [3,4,5] In
pediatric population, HIV is reported around 3,3 millions
worldwide with most of them (2,9 millions) live
in Africa. [6] Since 1981, there are more than 20 millions
children and adult have died due to AIDS (Acquired
Immunodeficiency Diseases Syndrome) [1].

Prevalence of HIV is also rising in recent years. [5,6]
Incidence of HIV increases 3 times from 2009 until 2014.
[6] There are 30.935 new cases of HIV in 2015 which is
lower than previous year. [5] By the end of 2015, there are
3.741 new cases of HIV in West Java. [5]

Based on Ministry of Health of the Republic of
Indonesia, transmission risk perinatally is around 4%. [5]
Proportion of children with HIV infection based on age
are reported as follow <1 year (0,3%), 1 — 4 year (1,9%),
5 — 14 year (1,2%), 15 — 19 year (2,9%). [5] Despite
relatively high incidence of HIV in pediatric population,
mortality rate caused by AIDS in Indonesia is decreasing
since 2004. Between 2014 and 2015, the Case Fatality
Rate (CFR) in Indonesia decreases from 1,62% to 0,95%.
(5]

HIV infection can occur in adult and children with
transmission through blood, semen, vaginal secret or
perinatal. [1,2,7,8,9] The risk of vertical HIV transmission
in untreated pregnant woman is reported around
20-45%. [1] Since 2004, Prevention of Mother to Child
Transmission (PMTCT) has been carried out in Indonesia
however this program lacks of HIV screening as part of
antenatal care. [6] PMTCT programs are including
providing ARV to pregnant infected woman, caesarean
section delivery, formula milk and ARV prophylaxis for
the offspring. [2] There are several methods reported to be
effective in decreasing HIV infection in children despite
persistent high prevalence HIV in children. [1-6] If all
PMTCT programs were implemented, the risk of vertical
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HIV transmission could decrease to less than 2%. [2] With
the complete implementation, a study in Thailand reported

the incidence of HIV in children decreased to less than 1%.

[10]

Based on age group, proportion of HIV infection in
children with age less than 1 year in 2015 is reported to be
0,3%. [5] Majority transmission of HIV cases in children
occured through vertical transmission. [1-10] Recognition
of HIV clinical symptoms in high risk women is really
important in reducing HIV transimission to children. [6]
In 2015, Rahmalia etc. [6] conducted cohort research in
pregnant women with HIV at Dr. Hasan Sadikin General
Hospital Bandung. However there was no data regarding
HIV status of the offsprings. That study reported there
were 79 children with positive HIV (mean age 3.1 years).
(6]

HIV infection may cause disorder of many organs
including central nervous system. [1,2,7,11,12] HIV
infection of central nervous system can occur since age of
6 days. [13] Neurological manifestation in children is
different to adult. [14] Neurological manifestations occur
in around 50-60% of children who have not been
treated with ARV. [11] These manifestation can be
caused by HIV infection directly, oppurtunistic infection,
malignancy, neurotoxic effect of ARV or other systemic
complication. [1,12,15] The most common central nervous
system manifestation in children is HIV encephalopathy
(HIVE) [7,8,16,17].

According to Center of Disease Control (CDC), HIV is
defined as at least 1 criterion (failure of maintenance
or loss of developmental milestones or intellectual
disability, impaired brain growth or presence of acquired
microcephalus, symmetrical motoric deficit characterized
by paresis, presence of pathological reflex, ataxia and/or
disturbance in walking) which occurs at least for 2 months
[1,6-20].

HIVE is often either unrecognized or delayed in
diagnosis. [18] There are several studies about HIVE in
children especially in sub Saharan countries. Prevalence of
HIVE is ranging from 30 — 60% with latent phase period
ranging from 2 months to 5 years or even manifesting
after 10 years. [1,8,17]

Studies reported varying clinical manifestations of
HIVE. A study from South Africa reported abnormal
muscle tone and pathological gait, delayed motoric
developmental (80%), speaking retardation (75%). [8,9]
Donald KA etc. [11] found most of children with HIVE
experienced developmental delays and difficulties in
school. Motoric developmental delay is the first sign of
HIVE in children. There are also several studies regarding
HIVE in Asia and developing countries. In Malaysia,
Hamid etc. [20] reported prevalence of HIVE was 18,2%.
A research in Jamaica found 23,3% of children had HIVE
with varying manifestation from developmental delay,
hyperreflexia, spastic and microcephalus.

Neurological examination and neurocognitive function
can predict progressivity of HIV. [16,21,22] There are
several conditions related to HIVE that have been studied.
Risk factor of HIVE is related to maternal and children
immunity, viral load in cerebrospinal fluid and plasma,
high circulating monocyte, time of infection, transmission
route and early initial therapy. [8] Hamid etc. [20]
reported CD4 count and percentage is associated with

HIVE. However that study found viral load is not
significantly associated with HIVE. Several studies which
examined intelligence found that there was intellectual
disability in HIVVE patients, while another studies reported
different results. [20,22,23,24] Van rie etc. [25] found risk
factor of high HIVVE prevalence and severe central nervous
system manifestation are including maternal and children
immunity, high viral load in cerebrospinal fluid, time of
infection, transmission route and ARV therapy. High risk
of HIVE was found in maternal with high CD4 count and
viral load during childbirth [25].

Administration of ARV therapy can reduce incidence of
HIVE at perinatal or improve existing HIVE. [1-11,17,18]
Outcome of HIVE patient will be better if the ARV
is given as soon as possible. [13] However ARV
administration for children with HIVE in South Africa is
not well covered or delayed. [7] For about 32% and 40%
children with HIVE are not given ARV in 2011 and 2014.
[7] Administration of ARV in first month of life can
protect children from HIV progressivity and improve
neurodevelopmental outcome. [7] A study in USA found
ARV administration resulted in decrease of HIVE from
35-50% to less than 2%. [9] Short term (6 months) ARV
may not decrease neurological or neurocognitive disorder.
There is possibility of deterioration in early phase of
therapy. [16] HIV stadium and viral load are reported as
HIVE risk factor. [26]

Clinical manifestation of HIVE is ranging from mild to
severe, clinician should be able to recognize HIVE as
early as possible. Prevalence of HIVE in low to middle
income countries are scarce with different results. [9]
Early detection and appropriate management of HIVE can
improve quality of life in children with HIV.

2. Method

This was a cross-sectional study. The research subjects
were children diagnosed with HIV in Teratai Clinic,
Dr. Hasan Sadikin General Hospital Bandung. Written
consent were obtained from parents/guardian from all
participants.

2.1. Inclusion Criteria

1. Diagnosed HIV infection by pediatrician with
subspecialty in infection and tropical diseases.
2. Have been received ARV therapy

2.2. Exclusion Criteria

1. Presence of risk factor for developmental
disorder (severe asphyxia, bilirubin encephalopathy,
prematurity, neonatal seizure)

2. Multiple congenital anomaly

Data collection process underwent in Dr. Hasan Sadikin

General Hospital Bandung. The participants were children
diagnosed HIV infection and have been receiving ARV
therapy. Parents/guardian of all subjects were interviewed,
while the children were examined for anthropometric
status, head circumference, and neurological status.
Developmental delay was traced based on history
examination to the parent or guardian of the children.
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3. Results

Until the early of 2017, there were 195 children
diagnosed as HIV in Teratai Clinic, Dr. Hasan Sadikin
General Hospital Bandung. Out of 195 children, 55
patients were drop-out from the treatment, 6 patients were
transffered to another hospital and 10 patients died thus
only 124 subjects were available to be research subject. Of
124 patients, 84 subjects participated in this study.

3.1. Subject Characteristics

The mean age of all subjects was 7,5 year (range 2
months — 15,8 year) with equal proportion between male
and female. Majority of the subject (51,1%) lived in
Bandung.

In this study, 37 (44%) subjects had HIVE, while 47
(56%) subject had not HIVE (NHIVE). Furthermore,
characteristics of both group are shown in Table 1.

Table 1. Subject Characteristics

Based on Table 1, majority of subjects with HIVE lived
outside Bandung (64,9%) with statistical significance
compared to NHIVE group (p value = 0.006). Majority of
the subjects were born spontaneously (83,3%) and assisted
by midwife (76,2%). In both HIVE and NHIVE groups,
most of the mothers were not given ARV during
pregnancy and still breastfed their children. There was
only 1 subject in HIVE group whose mother given ARV
during pregnancy. All subject in both group were found to
be compliant to the ARV therapy.

3.2. Risk Factor of HIVE

Table 2. Association of Risk Factor (Numeric) and Classification
HIVE and NHIVE

HIVE NHIVE P
n=37 n=47 value
Age at diagnosis 24 (6 - 96) 36 (2-96) 0,024*
Time from diagnosis to
initiation of ARV 1(0-48) 0(0-48) 0,049
Duration of Therapy 48 (9 - 144) 60 (4 -144)  0,048*

CD4 (%)
CD4 (count)

17,9 (0,0 - 41,0)
527 (2 - 3568)

16,0 (1,0-33,0) 0,435
515 (15 - 2569) 0,329

Total
n=84
Age (month), median (min-max) 85 (2 -190)
Age Category, n (%)
- <1year 1(1,2)
- 1-3 year 7 (8,3)
- 3-6 year 26 (31,0)
- 6-11 year 32 (38,1)
- 11-13 year 9 (10,7)
- 14-17 year 9 (10,7)
Sex, n (%)
- Male 44 (52,4)
- Female 40 (47,6)
Level of Education, n (%)
- None 27 (32,2)
- Preschool 16 (19,0)
- Special School 1(1,2)
- Elementary School 33(39,3)
- Junior High School 7(8,3)
Control, n (%)
- Midwife 69 (82,2)
- General Physician 7(8,3)
- Obstetrician 8 (9,5)
ARV During Pregnancy, n (%)
-No 80 (95,2)
- Yes 4 (4,8)
Breastfeeding, n (%)
-No 5 (6,0)
- Yes 79 (94,0)
Method of Delivery, n (%)
- Vacuum Extraction 2(2,4)
- Caesarean Section 12 (14,3)
- Spontaneous 70 (83,3)
Assistant of Delivery, n (%)
- Midwife 64 (76,2)
- General Physician 10 (11,9)
- Obstetrician 9(10,7)
Traditional (Paraji) 1(1,2)
Compliance
-No 2(2,9)
- Yes 82 (97,6)

Annotation: n=frequency, % percentage.

Annotation: Analyzed with Mann Whitney, *significant p<0,05.
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Mann-Whitney analysis showed children in NHIVE is
significantly older at diagnosis than children in HIVE
(p value = 0.024). Patient who received ARV for more
than 1 month after diagnosis of HIV were found
significantly to have more HIVE (p value = 0.049).
Subjects with more than 5 years of ARV therapy were
significantly more in NHIVE group compared to HIVE
group (p value = 0.048). There was no statistically
significant difference CD4 percentage in both groups.

Chi square and fisher exact analysis showed that
significant risk factors to HIVE were age at diagnosis,
time from diagnosis to iniation of ARV and duration of
therapy. Moreover, there were no statistically significance
of stadium HIV at diagnosis and level of immunity
between two groups.

Table 3. Association Risk Factor and Classification HIVE and
NHIVE

HIVE NHIVE  Pualue
Age at diagnosis, n (%)
- <2 year 23 (62.2) 20 (42,6) 0,037%
- >2 year 14 (37,8) 27 (57,4)
Time from diagnosis to
initiation of ARV
- 0 month 17 (45,9) 30(63,8) 0.050%*
->1 month 20 (54,1) 17 (36,2) '
Duration of therapy
- <5 years 29 (78,4) 24 (51,1) 0,005
- >5 years 8 (21,6) 23 (48,9)
Stadium
-1 1(2,7) 2(4,3)
-2 1(2,7) 5(10,6) 0,446°
-3 20 (54,1) 26 (55,3)
-4 15 (40,5) 14 (29,8)
Level of Immunity
- Severe 17 (45,9) 18 (38,3)
- Moderate 3(81) 6 (12,8) 0,788"
- Mild 5(13,5) 5 (10,6)
- None 12 (32,4) 18(38,3)
Compliance
- No 2(54) 0(0,0 0,191°
- Yes 35(94,6) 47 (100,0)

Annotation: Analyzed with Uji Chi Square, °Fisher Exact *significant
p<0,05.

Table 4. Multivariat Logistic Regression Analysis

Multivariat
Variables Adjusted OR P
(95% CI) value

Age at diagnosis

Initial
- >2 year 1

Model -
- <2 year 31(1,1-8.,9) 0,034
Time from diagnosis to
initiation of ARV therapy
- 0 month 1
->1 month 2,1(0,7-6,2) 0.157
Duration of therapy
- >5 years 1
- <5 years 4,8 (1,5-14,8) 0,007*
Stadium
-1 1
-2 0,8 (0,03-21,1) 0,873
-3 3,8 (0,3-53,3) 0,325
-4 4,3(0,3-65,7) 0,291
Level of Immunity
- None 1
- Mild 1,1(0,3-3,5) 0,876
- Moderate 0,5 (0,7-3,0) 0,424
- Severe 15(0,3-7,6) 0,604
Age at diagnosis

Final
- >2 year 1

Model "
- <2 year 2,67 (1,02-696) 0045
Duration of therapy
- >5 years 1
- <5 years 4,21 (1,51-11,74) 0,006*

Dependent Variabel: HIVE,
Abbrevations: OR=0dds Ratio, CI=Confidence Interval, *significant p<0,05.
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In multivariat logistic regression analysis, significant
risk factor for HIVE are age at diagnosis (p value = 0.034)
and duration of therapy (p value = 0.007). There was a
trend increasing risk of HIVE with increasing stadium HIV at
time of diagnosis, however it was not statistically significant.
There was also same trend for level of immunity at the
time of diagnosis which is not statistically significant.

Table 5. Logistic Regression Equation Model

Coefficientp  SE P value
Constant -1,621 0,334 0,002*
Age at Diagnosis (< 2 Year) 0,982 0,489 0,045*
Duration of Therapy (<5 Years) 1,437 0,524 0,006*

Dependent Variable : HIVE.
Based on result of logistic regression analysis,
regression model equation was obtained as follow:

1 1
-1,621+0,982X1+1,437X2)

P(y)= =
T R

Table 6. Possibility of HIVE Based on Logistic Regression Equation
Model

X
Age at Diagn>c(1i¢,is (£2 Year) Dura(t;o; ‘(){;I'rrsrapy P)
1 1 0.69
0 1 0.45
1 0 0.35
0 0 0.16

Annotation: 1= yes, 0= no.

The table above showed a patient who diagnosed at age
<2 year with duration of therapy <5 years would have very
high possibility of HIVE (69%). A patient who diagnosed
at age <2 year but with duration of therapy >5 years, the
possibility occurence of HIVE decreased into 35%. A
patient who diagnosed at age >2 year with duration of
therapy <5 years, the possibility occurence of HIVE was
45%. And a patient who diagnosed at age >2 year with
duration of therapy >5 years, the possibility occurence of
HIVE was only 16%. These comparisons showed that
duration of therapy have important role in reducing
possibility occurence of HIVE.

4. Discussion

4.1. Incidence of HIVE

This study showed the incidence of encephalopathy in
children diagnosed with HIV was 37 patients (44%). This
is higher than study by Hamid etc in Malaysia who
reported the incidence was 18,2%. It may be caused by the
fact Malaysian government have been implemented
PMTCT program since 1998, earlier than Indonesian
government in 2004.%° Maternal infected with HIV is
given zidovudine during antenatal which is continued for
6 weeks for the offspring. Moreover, administration ARV
in combination of 3 drugs have been implemented since
1998. Admiistration ARV to the infected pregnant woman

and ARV combination to the children resulted to lower
incidence HIVE in Malaysia. [20]

Incidence of HIVE in several studies are reported
ranging 8 — 50%. [20] A study in South Africa reported
incidence of HIV was 2 — 60%. [8,9] Administration of
ARV to the HIV patient could decrease insidence of HIVE.
Early administration of ARV in United States was
reported to be successful in decreasing incidence of HIVE
to only 2%. [17] This study showed that incidence of
HIVE was still high despite the subjects were given ARV.
That finding can be caused by diagnosis delay of HIV in
children thus resulting in delay of ARV administration.
HIV is able to infect central nervous system very early
which is at 6 days.”® Delay of ARV administration might
cause persistent replication of HIV in central nervous
system resulting in damage of white matter region. [12]

4.2. Subject Characteristic

The mean age of subjects with HIV was 71 months
(range 20 — 153). Incidence of HIVE was lower in older
subject. That may be caused by longer duration of ARV
administration in such patients. ARV administration for
more than 5 years was reported to decrease risk of HIVE
about 80%. [42] In group of NHIVE, the youngest subject
was 2 months who needed long term observation to
prevent occurence of HIVE.

Majority subjects who had HIVE came from outside of
Bandung. Dr Hasan Sadikin General Hospital Bandung is
the tertiary referral hospital in West Java so many difficult
cases from accross province will be sent to this hospital.
However, there are some hospitals in West Java who is
able to manage HIV cases in children.

Indonesian government has been developing PMTCT
program since 2004, but majority of infected pregnant
woman who came to Teratai Clinic had no ARV therapy
during pregnancy. This was because mother usually found
HIV infection status after her children diagnosed
by the attending physician. Most of subjects were
even born spontaneously and breastfed since birth.
PMTCT programs are including administration of ARV
to the infected pregnant woman, caesarean delivery,
no breastfeeding to the baby and ARV prophylaxis
(zidovudine) for the baby for 6 weeks. Implementation of
PMCTS programs were expected to reduce transplacental
transmission by less than 1%. [10]

PMTCT program does not include HIV examination in
the newborn. For infant less than 18 months, virological
examination can be done to evaluate HIV status. However
that examination is often not feasible due to expensive
price and not covered by national program. If HIV
virological examination was not avaiblable, children
should be observed regularly for signs and/or symptoms
of HIV. Presumptive diagnosis of HIV in children
less than 18 months is based on presence of minimal 1
criteria as follow PCP, meningitis, cryptococcus,
esophageal candidiasis, toxoplasmosis, unresponsive severe
malnutrition to standard management or presence of 2
symptoms as follow oral thrush, severe pneumonia, severe
sepsis, maternal death due to HIV or advanced HIV
disease in maternal, CD4 <20%. The youngest subject
diagnosed with HIV infection in this study was 2 months
while the oldest was 96 months. HIV diagnosis in children
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more than 18 months is based on HIV antibody
examination. [32]

4.3. Risk Factor of HIVE

4.3.1. Level of Immunodeficiency

This study showed worsening of immunodeficiency
were not significantly related to occurence of HIVE.
Another study reported worsening immunodeficiency was
related to increasing incidence of HIVE. Patel etc. [17]
found that CD4 <15% or low immunity level increased
possibility occurence of HIVE up to 8 times. Hamid etc.
[20] also found low CD4 as risk factor of HIVE.

Lowest CD4 in HIVE and NHIVE group of this study
was 0% (range 0 — 41%) and 1% (range 1 — 33%)
consecutively. About 45,9% subjects in HIVE group had
severe immunodeficiency since CD4 is the main target of
HIV-1. However that finding is not statistically significant.

4.3.2. HIV Stadium

HIV stadium according to WHO is established at first
visit of the subjects. This study showed trend of increasing
incidence of HIVE with increasing stadium of HIV.
Subject with stadium 4 of HIV had increased risk of HIVE,
but not statistically significant. The insignificance may be
related to research design of this study which was cross-
sectional. Hamid etc.? also found that majority of patients
with HIVE had higher HIV stadium (3 or 4). Majority of
the subjects were brought to hospital because severe
manifestation and no improvement with therapy in
previous health facilities.

4.3.3. Age At Diagnosis of HIV

Multivariat logistic regression analysis showed that
significant risk factor for HIVE was age at diagnosis and
duration of therapy. Patients diagnosed at age >2 years
were found more in NHIVE group. Subjects in NHIVE
group might have lower HIV stadium and longer duration
of ARV therapy.

Patients diagnosed at age <2 years had higher incidence
of HIVE. It was depending to HIV stadium at the
diagnosis. Younger subject was reported to have more
severe progressivity of the disease. [8,9,25] A study by
Patel K etc. [17] also reported age as risk factor of HIVE.
Children diagnosed at age less than 1 year had increased
risk of HIVE for about 3 times.

4.3.4. ARV Administration

HIV treatment in children should be started at age less
than 10 — 12 weeks and continued for lifetime. [13,26]
ARV is reported effective in reducing viral load of HIV-1
and brain inflammation. [33] Life expectancy of untreated
children with HIV was only less than 24 months. [16]
Routine administration of ARV in USA and Europe has
reduced incidence of HIVE from 30% to only 2%. [26]
Early administration of ARV will reduce likelihood of
HIVE. [13,26] Brain imaging study reported white matter
changes have been formed since beginning of life.
Another study also reported ARV administration at age
7 — 8 weeks was too late to prevent HIV-1 entry to central
nervous system. [40] Early administration of ARV could
prevent worsening white matter lesion and widening brain

sulci thus improving long term outcome of the children.
[40]

After diagnosed as HIV, ARV administration will begin
as indication. 32 — 49% patients diagnosed as HIV in
South Africa were not given ARV in 2011 and 2014.
[7] Delay of ARV administration causes continuing
multiplication of HIV especially in central nervous system
thus increasing risk occurence of HIVE. Van Arnhem LA
etc. [42] found early administration of ARV was really
important to prevent widening lesion in the white matter.

Pulmonary tuberculosis (TB) often occurs together with
HIV. Patient with HIV who also diagnosed as pulmonary
TB need to be given anti tuberculosis drugs for minimal 2
weeks and continued by administration of ARV.
Oppurtunistic infection in patient with HIV indicates
severe immunodeficiency. The criteria for administering
ARV on immunological status also often become delay in
HIVE prevention. [43]

Most of subjects in this study received ARV right after
establishment of diagnosis. Patients who received ARV
more than 1 month after diagnosis had increased risk
occurence of HIVE.

Age at adminstration of ARV is reported to be an
important predictor neurological outcome in children. [16]
If ARV was administered in early infancy, the possibility
penetration of HIV-1 into central nervous system would
be decreased into less than 2%. [16] Smith L etc. [16]
reported the condition of encephalopathy has become
static since the use of antiretroviral drugs for 6 months.

4.4. Duration of Therapy

The patients were given 3 types from 2 different
classifications of ARV. ARV with capability to accross
blood brain barrier should be the drug of choice in
children since it was reported to decrease incidence of
HIVE for 41%. [17] With potential long laten phase (10
years), HIVE could occur at any time. A study in India
reported administration of ARV for 1 year resulted in
improvent of children with HIVE. [18]

Adminstration regimen of ARV is reported to reduce
incidence of HIVE for 50%. [17] Duration of therapy has
important role in reducing risk of HIVE in children. A
study in Cape Town reported shorter ARV administration
was found more in HIVE patient with improvement of
spasticity in both legs. [8]

Administration of therapy for more than 5 years will
improve quality life of children. In this study, there were
more subjects in NHIVE group with longer duration of
therapy. That finding is consistent to other studies which
reported longer duration of therapy reduced risk occurence
of HIVE. [26] Van Arnhem etc. [42] reported long term
administration of ARV did not repair lesion in white
matter. Structural abnormalities based on MRI which may
be improved by administration of ARV were ventricle
enlargement and widening brain sulci. [42]

Compliance to ARV treatment is very important.
Abnormality in white matter is reported more marked in
less compliant patients. [40] Many patients were orphan or
living with the guardian. Good education from medical
staff is very important in supporting compliance for the
ARV therapy. Despite good compliance of the patients in
this study, the incidence of HIVE was still high. This
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phenomenon might caused by high HIV stadium and
immunodeficiency status at diagnosis of HIV.

4.5. Limitation

The limitation of this study is the cross-sectional design

thus there was no observation for developmental of the
children. This study had no neurocognitive examination
which important to detect neurocognitive problems in
children with HIV.

5. Conclusions

5.1. General Conclusions

Based on the results, the general conclusions of this
study are as follow:

1.

2.
3.

Low level of immunodeficiency at diagnosis of
HIV is not risk factor of HIVE

High stadium of HIV is not risk factor of HIVE
Early age at diagnosis of HIV (<2 year) is
associated with higher risk of HIVE

Delay administration of ARV is not risk factor of
HIVE

Longer duration therapy of ARV (>5 years) is
associated with decreasing risk of HIVE

5.2. Specific Conclusion

Based on discussion of the results, the specific
conclusion of this study is duration therapy of ARV is the
most important risk factor in reducing incidence of HIVE.
The longer duration therapy of ARV (>5 vyears) is
associated with decreased possibility occurence of HIVE
(16%).
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