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ABSTRACT

People living with human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS), referred to as
PLWHA, have a high rate of mortality and morbidity due to opportunistic central nervous system infections. The infections
are attributed to the immune deficiency caused by HIV exposure to the immune system's cluster of differentiation 4 (CD4)
cells. This allows the central nervous system, the most vital body system, to acquire an opportunistic infection. The purpose
of this study was to determine the existence and magnitude of a risk by examining the correlation between CD4 count and
the incidence of central nervous system infection among HIV/AIDS patients. This analytical cross-sectional study utilized
a simple random sampling technique on the population of HIVV/AIDS patients, which consisted of 80 medical records from
January 2020 to December 2022. This study was conducted at Gatot Soebroto Presidential Hospital, also known as Gatot
Soebroto Central Army Hospital, in Jakarta, Indonesia. The data analysis was performed using Fisher's exact test (p<0.05)
and the prevalence odds ratio (POR). The results showed that 16.3% of the patients suffered a central nervous system
infection, which consisted of cerebral toxoplasmosis (76.9%) and brain abscess (23.1%). The bivariate analysis suggested
a significant correlation between CD4 count and the incidence of central nervous system infection, with an 11.5-fold
increased risk for HIV/AIDS patients who had a CD4 count of <200 cells/mm?® (p=0.000; OR=11.5; 95% Cl=2.9-43.8).
This study concludes that CD4 count is correlated with the incidence of central nervous system infection, indicating a higher
risk for HIV/AIDS patients with a low CD4 count.
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Highlights:

1. There were insufficient data on the correlation between CD4 count and central nervous system infection as well as the
risk magnitude of the infection for HIV/AIDS patients in Indonesia.

2. This study revealed a significant correlation between CD4 count and the incidence of central nervous system infection
in HIV/AIDS patients, showing an increased risk with a low CD4 count.

3. The findings suggest that CD4 count is a vital parameter in determining therapy and evaluating the presence of
opportunistic infections in HIV/AIDS patients.

INTRODUCTION

Acquired immunodeficiency syndrome (AIDS) is a
group of symptoms that represent a decline in the
immune system. This happens as a result of a human
immunodeficiency virus (HIV) infection (Ministry
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of Health of the Republic of Indonesia 2020). The
viral infection targets the cluster of differentiation 4
(CD4) cells, with the key targets being immune and
nervous system cells. This condition leads to a
progression of immunodeficiency mechanisms
(Kumar et al. 2023). CD4 cells are destroyed to
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inject their ribonucleic acid (RNA) as genetic
material and convert it into deoxyribonucleic acid
(DNA) through reverse transcriptase. HIV has a
neuroinvasive nature with a significant potential to
affect the nervous system through direct or indirect
means, such as opportunistic infections mediated by
a decreased immune response (Sheybani et al. 2021,
Suleman et al. 2022).

Opportunistic infections arise from microorganisms
that can only be pathogenic in individuals with a
weakened immune system. These infections
manifest in several organs with varying pathologies,
such as neurological disorders (Fatimatuzzahra et al.
2022). Anatomically, neurological manifestations
due to opportunistic infections in HIV/AIDS
patients are classified based on their locations,
including the peripheral nervous system and the
central nervous system. According to the Ministry of
Health of the Republic of Indonesia (2019), the most
common neurological manifestations in the country
are opportunistic infections of the central nervous
system, such as tuberculous meningitis, cerebral
toxoplasmosis, and cryptococcal meningitis. During
the early stages, HIV/AIDS patients with a central
nervous system infection are frequently
asymptomatic or exhibit unspecific symptoms such
as headaches and fatigue. Central nervous system
infections in HIV/AIDS patients often begin at stage
3 with a CD4 count of <200 cells/mm? (Cerutti et al.
2020, Meyer et al. 2022).

CD4 is a glycoprotein that functions as a receptor on
the surface of immune or nervous cells. Currently,
the laboratory examination of CD4 is considered one
of the vital parameters in determining therapy and
evaluating the presence of opportunistic infections
in HIV/AIDS patients (Kumar et al., 2023).
Research on HIV/AIDS patients with central
nervous system infections in Indonesia, particularly
in the Jakarta region, is limited. Meanwhile, Jakarta
is the second Indonesian province with the largest
number of people living with HIV/AIDS (PLWHA)
(Ministry of Health of the Republic of Indonesia
2022). Hence, it is necessary to conduct a study to
identify the distribution of sociodemographic and
clinical characteristics, the distribution of diagnoses,
the correlation between CD4 count and central
nervous system infection, as well as the magnitude
of risk for HIV/AIDS patients at Gatot Soebroto
Presidential Hospital, Jakarta, Indonesia.

MATERIALS AND METHODS

This analytical cross-sectional study was conducted
at Gatot Soebroto Presidential Hospital, also known
as Gatot Soebroto Central Army Hospital, Jakarta,
Indonesia, from October to November 2023.
Patients diagnosed positive for HIV/AIDS from
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January 2020 to December 2022 were selected using
simple random sampling (Setia 2016). Ethical
approval for this study was granted by the Research
Ethics Committee of Universitas Pembangunan
Nasional "Veteran" Jakarta, Jakarta, Indonesia (No.
370/X/2023/KEP dated 13/10/2023). In addition,
this research secured authorization from the hospital
before data collection.

The sampling calculation account a potential 10%
dropout rate, resulting in 80 samples. The inclusion
criteria for this study were HIV/AIDS patients with
a minimum age of 15 years, currently in clinical
stage 3 or 4 according to the World Health
Organization (WHO) clinical staging, and having
complete medical records. Patients with HIVV/AIDS
with primary or secondary immunodeficiency not
related to HIV/AIDS, undergoing immune-
suppression therapy, and having congenital or
acquired neurological and/or brain abnormalities
were excluded from this study (Gumarianto et al.
2022).

The research results were analyzed through
univariate and bivariate analyses using IBM SPSS
Statistics for Windows, version 25.0 (IBM Corp.,
Armonk, N.Y., USA). Fisher's exact test was used in
lieu of the Chi-square test with a 95% confidence
interval for the bivariate statistical analysis to
determine the correlation between variables.
Additionally, the prevalence odds ratio (POR) was
employed to assess the magnitude of the risk (Jung
2014).

RESULTS

This study collected samples from the population
confirmed positive for HIV/AIDS over the years
2020-2022. A total of 80 medical records were
selected through simple random sampling for the
purpose of conducting data analysis.

The data presented in Table 1 indicate that the
HIV/AIDS patients in this study were pre-
dominantly male, accounting for 80% of the total
cases. The majority of the patients were between the
ages of 25 and 49 (80%), suggesting they were in
their most productive years. Regarding their
educational backgroung, 58.8% of the patients had
graduated from high school, whereas 41.3% were
working in the private sector or as entrepreneurs.
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Table 1. Distribution of HIV/AIDS patients
according to sociodemographic characteristics.

Characteristics n %
Sex
Male 64 80
Female 16 20
Age
20-24y.0. 2 25
25-49y.0. 64 80
>50y.0. 14 175
Education
Primary school 1 13
JHS 3 38
SHS 47 588
College/university 15 18.8
Others 14 175
Occupation
Civil servant/military personnel/police 28 35
Entrepreneur/private-sector employee 33 413
Teacher 2 25
Farmer 1 13
Housewife 7 88
Unemployed 3 38
Others 6 75

Legends: JHS=junior high school; SHS=senior high school.

Table 2 displays the distribution of HIV/AIDS
patients according to their clinical characteristics.
Most of the research subjects were HIV/AIDS
patients in stage 3 (61.3%) based on the WHO
clinical staging. Furthermore, 75% of the patients
exhibited a CD4 count of >200 cells/mm?.

Table 2. Distribution of HIV/AIDS patients
according to clinical characteristics.

Characteristics N %
Clinical stage
Stage 3 49 61.3
Stage 4 31 38.8
CD4 count
<200 cell/mm3 20 25
>200 cell/mm3 60 75

Legend: CD4=cluster of differentiation 4

The diagnoses confirmed among the HIV/AIDS
patients in this study are presented in Table 3. As
many as 16.25% of the 80 HIV/AIDS patients
suffered from central nervous system infections.
Among these diagnosis, cerebral toxoplasmosis
accounted for 76.9%, while brain abscess made up
23.1%. The results also showed that the HIV/AIDS
patients without central nervous system infection
did not exhibit any opportunistic infection (60%).
Meanwhile, among HIV/AIDS patients who had a
central nervous system infection, cerebral
toxoplasmosis was the most common diagnosis
(12.5%).
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Table 3. Distribution of diagnoses among the
HIV/AIDS patients.
Diagnoses n %
Without CNS infection 67 83.75
Without opportunistic infection 48 60

Pulmonary TB 8 10
Extrapulmonary TB 2 25
Pulmonary and 2 25
extrapulmonary TB

CMV retinitis 1 13
Secondary syphilis 1 13
Hepatitis C 1 1.3
Tinea cruris 1 13
Oral candidiasis 2 25
Multiorgan infection 1 1.3

With CNS infection 13 16.25 100
Cerebral toxoplasmosis 10 125 76.9
Brain abcess 3 38 231

Legends: CNS=central nervous system; TB=tuberculosis;

CMV=cytomegalovirus.

Fisher's exact test replaced the Chi-square test for
cross-tabulation testing in this study, and the results
are shown in Table 4. The test was selected because
the expected value was <5, which did not meet the
requirements of the Chi-square test. After
conducting the bivariate analysis, the study
continued by calculating the prevalence odds ratio
(POR). The results of the analysis revealed a
significant correlation between CD4 count and the
incidence of central nervous system infection. The
results further indicated HIV/AIDS patients with a
CD4 count of <200 cellssmm? had an 11.5 times
higher risk for central nervous system infection
(p=0.000; OR=11.5; 95% C1=2.9-43.8).

Table 4. Results of analysis using Fisher’s exact
test and prevalence odds ratio.

CD4 CNS infection

count 95%
(celymm® Yes  No cl
9 11
<200 4506)  (55%) 29
’ ) 115 220 0000
>200 :

= (6.7%) (83.8%)

Legends: CD4=cluster of differentiation 4; CNS=central nervous
system; OR=odds ratio; Cl=confidence interval; Significance
with p<0.05.

DISCUSSION

This study found that 80% of the HIV/AIDS patients
were male. This finding was in line with previous
research in multiple hospitals, which showed that
male patients represent the highest proportion
among those with HIV/AIDS (Apriasari et al. 2021,
Tan et al. 2021). The Ministry of Health of the
Republic of Indonesia (2023) reported that in July—
September 2022, the majority of HIV/AIDS patients
in Indonesia were male (71%). The high prevalence
of HIV/AIDS in male patients may result from
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engaging in risky sexual behaviors and high
mobility, particularly within the men who have sex
with men (MSM) community. This community has
been known to be prone to HIV transmission
(Mwaniki et al. 2023). According to a preceding
study conducted at Dr. Slamet Regional General
Hospital, Garut, Indonesia, the most common risk
factors for HIV/AIDS in productive-age men are
homosexual behaviors. The infection in this
community is mainly transmitted anally. The
susceptibility of the rectum to HIV is attributed to
the thin wall of the simple columnar epithelium,
making it prone to lacerations (Kusumah et al. 2023,
Moyo et al. 2023).

Referring to the classification set by the Ministry of
Health of the Republic of Indonesia (2022), the
analysis of the HIV-AIDS population was
performed according to the patients' age. The
findings revealed that individuals most commonly
affected by HIV/AIDS were in the age group of 25—
49 years, accounting for 80% of cases. The data
from this study aligned with prior research showing
that HIV/AIDS patients fell within the age group of
30-49 years old (Widayanti 2019). The increased
frequency of HIV infection among working-age
adults has been linked to financial stability through
employment. Individuals with great financial
resources can easily facilitate their needs and
potentially engage in risky lifestyles (Tan et al.
2021).

The results of this study further showed the
educational attainment of the subjects. It was found
that patients with confirmed HIV/AIDS diagnoses
had mostly completed senior high school or its
equivalent (58.8%). Earlier studies have shown that
the highest education attainment among HIV/AIDS
patients is senior high school (Tan et al. 2021,
Kurniawati 2022). This educational level is expected
to provide a basic understanding of HIVV/AIDS and
its modes of transmission. However, limited access
to comprehensive sexual education and health
information could be a contributing factor to the
high prevalence of HIV/AIDS in this group.

The analysis in this study showed that the majority
of the HIV/AIDS patients were entrepreneurs or had
jobs in the private sector (41.3%). This finding is in
line with a previous study in Palembang, Indonesia,
which revealed a significant proportion of
entrepreneurs or private-sector employees (34.5%)
among HIV/AIDS patients (Framasari et al. 2020).
According to Pasaribu (2021), employment status
can influence people's economic capacity to satisfy
their needs by earning wages that allow them to
purchase goods or services. Entrepreneurs or
private-sector employees tend to have a high and
diverse income, which can increase the possibility of
fulfilling their lifestyle needs, including engaging in
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risky behaviors that may result in HIV transmission
horizontally or transsexually.

This study analyzed the clinical characteristics of
HIV/AIDS patients according to the clinical staging
defined by the World Health Organization. During
stages 3 and 4, patients may exhibit symptoms
associated with the development of an opportunistic
infection in the central nervous system (World
Health Organization 2021). The data revealed that
the prevalence of HIV/AIDS patients at stage 3 was
higher (61.3%) compared to those at stage 4.
Similarly, prior research conducted by Marshalita
(2020) at Dr. H. Abdul Moeloek Regional General
Hospital, Lampung, Indonesia, revealed that 40.3%
of the patients were in stage 3. The high prevalence
rates could be due to a lack of awareness about early
detection, resulting in the confirmed diagnosis of
HIV/AIDS with symptoms of stage 3 opportunistic
infections such as pulmonary tuberculosis. Prompt
and thorough control and management offer
optimism for preventing progression to stage 4.

Most of the HIV/AIDS patients in this study had a
CD4 count of >200 cells/mm® (75%). This is
consistent with an earlier study conducted by
Apriasari et al. (2021) in Banjarmasin, Indonesia.
The study discovered that the majority of patients
diagnosed with HIV/AIDS had a CD4 count of >200
cellssfmm?® (60%). CD4 is a glycoprotein that
becomes the main target of HIV infection. The high
prevalence of HIV-infected patients with a CD4
count of >200 cells/mm?® might be influenced by the
level of patient compliance with treatment and
regular consumption of antiretroviral therapy (ART)
(Kumar et al. 2023).

This study investigated the distribution of diagnoses
among patients with confirmed HIVV/AIDS at Gatot
Soebroto Presidential Hospital in Jakarta, Indonesia,
from 2020 to 2022. It was found that 16.3% of the
patients were additionally diagnosed with central
nervous system infections. Cerebral toxoplasmosis
(76.9%) was the most common diagnosis of central
nervous system infections among the patients.
Several prior studies support the results of this study,
identifying cerebral toxoplasmosis as the most
prevalent diagnosis for neurological manifestations
(Rahmayanti et al. 2019, Massi et al. 2022).
However, the results of this study differed from the
research conducted by Fatimatuzzahra et al. (2022)
at Dr. Hasan Sadikin Central General Hospital,
Bandung, Indonesia. The research documented
cases of tuberculosis meningitis and cryptococcal
meningitis in HIV/AIDS patients with central
nervous system infections.

The incidence of central nervous system infection is
influenced by the low prophylaxis and high
seroprevalence of a particular disease etiology, such
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as Toxoplasmosis gondii. In Jakarta, Indonesia, the
seroprevalence rate of Toxoplasmosis gondii was
found to reach 70% (Riyanda et al. 2019). Cerebral
toxoplasmosis is on the rise because the parasite can
remain dormant as bradyzoites in the brain. This
parasite can become active in individuals with a
compromised immune system, such as HIV/AIDS
patients (Cerutti et al. 2020). The 2022 Tuberculosis
Control Program by the Ministry of Health of the
Republic of Indonesia (2023) identified Jakarta as a
priority province because of its high tuberculosis
prevalence. The low cases of tuberculosis meningitis
in this study could result from the patients' enhanced
awareness regarding the importance of maintaining
regular monitoring and treatment to prevent
tuberculosis infection from progressing to advanced
stages.

The bivariate analysis using Fisher's exact test
revealed a significant correlation between the CD4
count of HIV/AIDS patients and the incidence of
central nervous system infection (p=0.000).
Moreover, the incidence of central nervous system
infection is 11.5 times higher in patients diagnosed
with HIV/AIDS who had a CD4 count below 200
cellssmm? (OR=11.5; 95% Cl1=2.9-43.8). According
to a study conducted in Brazil, a significant
association was also found between a CD4 count of
<50 cellssmm? and the incidence of central nervous
system infection (p=0.016; OR=4.6; 95% CI=1.3-
16) (Telles et al. 2021).

The risk of central nervous system infection in
HIV/AIDS patients may increase as the CD4 count
decreases. This infection mechanism occurs when
HIV-infected immune cells enter the blood-brain
barrier. In addition, HIV infection can also induce
inflammation by damaging the structure and
function of the blood-brain barrier and allowing
systemic neurotoxins to enter the central nervous
system (Kumar et al. 2023). This mechanism leads
to an easier way for secondary pathogens to enter the
central nervous system.

Strength and limitations

The strength of this study lays in its precise
measurement of the researched variables, facilitated
by the use of reliable software. However, the data
were limited because of incomplete medical records,
leading to their exclusion from this study.

CONCLUSION

This study inferred a significant correlation between
CD4 count and the incidence of central nervous
system infections among HIV/AIDS patients at
Gatot Soebroto Presidential Hospital, Jakarta,
Indonesia, between 2020 and 2022. HIV/AIDS
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patients who had a low CD4 count were at a greater
risk of developing central nervous opportunistic
infections compared to those with a higher CD4
count.

Acknowledgment

The authors would like to sincerely acknowledge the
invaluable support from the staff at the Medical
Records Department of Gatot Soebroto Presidential
Hospital, Jakarta, Indonesia, during the conduct of
this research.

Conflict of interest
None.
Ethical consideration

This study received ethical approval from the
Research  Ethics Committee of  Universitas
Pembangunan Nasional “Veteran” Jakarta (No.
370/X/2023/KEP on 13/10/2023) and authorization
from Presidential Hospital Gatot Soebroto, Jakarta,
Indonesia.

Funding disclosure
None.
Author contribution

AAR contributed to the conception and design,
drafting of the article, as well as the collection,
analysis, and interpretation of the data. RVA and HY
contributed to the critical revision of the article for
important intellectual content. AYS provided final
approval of the article.

REFERENCES

Apriasari ML, Aprilyani N, Carabelly AN, et al
(2021). Correlation of clinical profile toward oral
manifestations of HIV/AIDS patients. Padjadjaran
Journal of Dentistry 33, 56. doi: 10.24198/pjd.vol3
3n01.26025.

Cerutti A, Blanchard N, Besteiro S (2020). The
bradyzoite: A key developmental stage for the
persistence and pathogenesis of toxoplasmosis.
Pathogens 9, 234. doi: 10.3390/pathogens903023
4,

Fatimatuzzahra DSL, Ganiem AR, Cahyani A, et al
(2022). Prevalence of opportunistic infection in
central nervous system among patients with
HIV/AIDS at Dr. Hasan Sadikin General Hospital
Bandung, Indonesia. Althea Medical Journal 9,
100-105. doi: 10.15850/amj.v9n2.2298.

Framasari DA, Flora R, Sitorus RJ (2020).
Opportunistic infections in PLWHA on ARV


http://jurnal.unpad.ac.id/pjd/article/view/26025
http://jurnal.unpad.ac.id/pjd/article/view/26025
https://www.mdpi.com/2076-0817/9/3/234
https://www.mdpi.com/2076-0817/9/3/234
http://journal.fk.unpad.ac.id/index.php/amj/article/view/2298

Folia Medica Indonesiana Vol. 60 No. 1

compliance within Palembang. Jambi Medical
Journal "Jurnal Kedokteran dan Kesehatan" 8, 67—
74. doi: 10.22437/jmj.v8i1.9374.

Gumarianto RS, Lardo S, Chairani A (2022).
Correlation between CD4 cell count in HIV/AIDS
patients and wasting syndrome incident in RSPAD
Gatot Soebroto from January-December 2020.
Jurnal Kedokteran dan Kesehatan: Publikasi
Ilmiah Fakultas Kedokteran Universitas Sriwijaya
9, 133-142. doi: 10.32539/JKK.V912.16975.

IBM Corp (2017). IBM SPSS Statistics for
Windows, Version 25.0. Armonk, NY: IBM Corp.
Available at: https://www.ibm.com/id-id/products
/spss-statistics.

Jung S (2014). Stratified Fisher’s exact test and its
sample size calculation. Biometrical Journal 56,
129-140. doi: 10.1002/bimj.201300048.

Kumar V, Abbas AK, Aster JC, et al (2023).
Robbins & Kumar Basic Pathology, 11th Edition.
Elsevier, Philadelphia. Available at: https://www.
us.elsevierhealth.com/robbins-kumar-basic-pathol
0gy-9780323790185.html.

Kurniawati Y (2022). Relationship between the
level of education with the incidence of
HIV/AIDS. Jurnal Bidan Pintar. doi: 10.30737/jub
itar.v3i2.1674.

Kusumah RHAW, Sastramihardja HS, Andarini MY
(2023). The higher incidence of HIV/AIDS related
to homosexual behaviors at RSUD Dr. Slamet
District Garut. Bandung Conference Series:
Medical Science 3, 149-153. doi: 10.29313/bcsms
.v3i1.5785.

Marshalita N (2020). Characteristic of HIV/AIDS
patients in the Dr. H. Abdul Moeloek Bandar
Lampung since October 2017 - October 2018.
JIMKI: Jurnal llmiah Mahasiswa Kedokteran
Indonesia 8, 8-17. doi: 10.53366/jimki.v8i1.31.

Massi DG, Mintyene MRRM, Magnerou AM, et al
(2022). Spectrum of central nervous system
infections in a tertiary health care centre in
Cameroon. The Egyptian Journal of Neurology,
Psychiatry and Neurosurgery 58, 18. doi:
10.1186/s41983-022-00454-0.

Meyer A-C, Njamnshi AK, Gisslen M, et al (2022).
Neuroimmunology of CNS HIV infection: A
narrative review. Frontiers in Neurology. doi:
10.3389/fneur.2022.843801.

Ministry of Health of the Republic of Indonesia
(2019). Guidelines for preventing spread of HIV,
syphilis, and hepatitis B from mother to child.
Jakarta. Available at: https://siha.kemkes.go.id/po
rtal/files_upload/PNPK_HIV_Kop_Garuda__ 1 .
pdf.

Ministry of Health of the Republic of Indonesia
(2020). Infodatin: HIV and AIDS 2020. Minister
of Health of the Republic of Indonesia, Jakarta.
Auvailable at: https://www.kemkes.go.id/download
s/resources/download/pusdatin/infodatin/infodati
n 2020 HIV.pdf.

Ministry of Health of the Republic of Indonesia

45

Ramadina et al.: CD4 Count and Central Nervous System Infection

(2022). Executive report on the development of
HIV AIDS and sexually transmitted disease (STD)
for the third quarter of 2022. Ministry of Health
Republic Indonesia. Available at:
https://siha.kemkes.go.id/portal/files_upload/Lap

oran_TW_3_2022.pdf.

Ministry of Health of the Republic of Indonesia
(2023). Tuberculosis management program 2022.
Ministry of Health of the Republic of Indonesia,
Jakarta. Available at: https://tbindonesia.or.id/wp-
content/uploads/2023/09/Laporan-Tahunan-Progr
am-TBC-2022.pdf.

Moyo E, Moyo P, Murewanhema G, et al (2023).
Key populations and Sub-Saharan Africa’s HIV
response. Frontiers in  Public Health. doi:
10.3389/fpubh.2023.1079990.

Mwaniki SW, Kaberia PM, Mugo PM, et al (2023).
HIV prevalence and associated risk factors among
young tertiary student men who have sex with men
(MSM) in Nairobi, Kenya: a respondent-driven
sampling survey. AIDS Research and Therapy 20,
7. doi: 10.1186/s12981-023-00502-6.

Pasaribu D denada A (2021). Relationship of the
occupation of the head of the family with the event
of HIV/AIDS in the Madukoro Puskesmas work
area in 2021 (thesis). Universitas Muhammadiyah
Pringsewu Lampung. Available at: http://repositor
y.umpri.ac.id/id/eprint/110/2/01 DEA DENADA
ANGGIA PASARIBU-dikompresi-1-16.pdf.

Rahmayanti R, Retnaningsih R, Sofro MAAU
(2019). Clinical manifestation of HIV-associated
neurologic disorders. Medica Hospitalia : Journal
of Clinical Medicine 6, 100-106. doi:
10.36408/mhjcm.v6i2.390.

Riyanda APP, Suwandi JF, Utami HD, et al (2019).
Seroprevalence of Toxoplasma gondii in goat
livestock in Bandar Lampung. Journal
Agromedicine 6, 25-29. Available at:
http://repository.lppm.unila.ac.id/16938/1/2246-
2966-2-PB.pdf.

Setia M (2016). Methodology series module 3:
Cross-sectional  studies. Indian Journal of
Dermatology 61, 261. doi: 10.4103/0019-5154.18
2410.

Sheybani F, van de Beek D, Brouwer MC (2021).
Suspected central nervous system infections in
HIV-infected adults. Frontiers in Neurology. doi:
10.3389/fneur.2021.741884.

Suleman S, Payne A, Bowden J, et al (2022). HIV-
1 lentivirus tethering to the genome is associated
with transcription factor binding sites found in
genes that favour virus survival. Gene Therapy 29,
720-729. doi: 10.1038/s41434-022-00335-4.

Tan F, Triyono EA, Wahyunitisari MR (2021).
Microbial patterns of hospitalized HIV positive

patients admitted in Dr. Soetomo General
Hospital, Surabaya Indonesia. Journal of
Vocational Health  Studies 5, 1. doi:

10.20473/jvhs.\V5.11.2021.1-11.
Telles JP, Fernandes R, Barros TD, et al (2021).


https://online-journal.unja.ac.id/kedokteran/article/view/9374
https://ejournal.unsri.ac.id/index.php/jkk/article/view/16975
https://www.ibm.com/id-id/products%20/spss-statistics
https://www.ibm.com/id-id/products%20/spss-statistics
https://onlinelibrary.wiley.com/doi/10.1002/bimj.201300048
https://www.us.elsevierhealth.com/robbins-kumar-basic-pathology-9780323790185.html.
https://www.us.elsevierhealth.com/robbins-kumar-basic-pathology-9780323790185.html.
https://www.us.elsevierhealth.com/robbins-kumar-basic-pathology-9780323790185.html.
https://www.us.elsevierhealth.com/robbins-kumar-basic-pathology-9780323790185.html.
https://ojs.unik-kediri.ac.id/index.php/jubitar/article/view/1674/2714
https://ojs.unik-kediri.ac.id/index.php/jubitar/article/view/1674/2714
https://proceedings.unisba.ac.id/index.php/BCSMS/article/view/5785
https://proceedings.unisba.ac.id/index.php/BCSMS/article/view/5785
https://bapin-ismki.e-journal.id/jimki/article/view/31
https://ejnpn.springeropen.com/articles/10.1186/s41983-022-00454-0
https://ejnpn.springeropen.com/articles/10.1186/s41983-022-00454-0
https://www.frontiersin.org/articles/10.3389/fneur.2022.843801/full
https://www.frontiersin.org/articles/10.3389/fneur.2022.843801/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1079990/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1079990/full
https://aidsrestherapy.biomedcentral.com/articles/10.1186/s12981-023-00502-6
http://medicahospitalia.rskariadi.co.id/medicahospitalia/index.php/mh/article/view/390
http://medicahospitalia.rskariadi.co.id/medicahospitalia/index.php/mh/article/view/390
http://repository.lppm.unila.ac.id/16938/1/2246-2966-2-PB.pdf.
http://repository.lppm.unila.ac.id/16938/1/2246-2966-2-PB.pdf.
http://www.e-ijd.org/text.asp?2016/61/3/261/182410
http://www.e-ijd.org/text.asp?2016/61/3/261/182410
https://www.frontiersin.org/articles/10.3389/fneur.2021.741884/full
https://www.frontiersin.org/articles/10.3389/fneur.2021.741884/full
https://www.nature.com/articles/s41434-022-00335-4
https://e-journal.unair.ac.id/JVHS/article/view/19060
https://e-journal.unair.ac.id/JVHS/article/view/19060

Folia Medica Indonesiana Vol. 60 No. 1

Neurological manifestations in people living with
HIV/AIDS in the late cCART era: A prospective
observational study at a tertiary healthcare center
in Sdo Paulo, Brazil. HIV Research & Clinical
Practice 22, 87-95. Available at: http://www.ncbi.
nlm.nih.gov/pubmed/34529920.

Widayanti LP (2019). Risk factors for HIV/AIDS
patients in Gondang Legi Health Center, Malang.

46

Ramadina et al.: CD4 Count and Central Nervous System Infection

Jurnal Kesehatan Indra Husada 7, 52. doi:
10.36973/jkih.v7i1.162.

World Health Organization (2021). Consolidated
guidelines on HIV prevention, testing, treatment,
service delivery and monitoring: recommen
dations for a public health approach. WHO.
Available at: https://www.who.int/publications/i/

item/9789240031593.
QI0R)
BY NC SA


https://ojs.stikesindramayu.ac.id/index.php/JKIH/article/view/162
https://ojs.stikesindramayu.ac.id/index.php/JKIH/article/view/162

