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Abstract
Neurological complications of human immunodeficiency virus (HIV) infection are a 
global health concern; cerebral toxoplasmosis, caused by Toxoplasma gondii, is one 
such complication. This condition is one of the causes of mortality in HIV patients. 
However, evidence on the relationship between patient characteristics and clinical 
outcomes remains limited; therefore, we conducted this systematic review and 
meta-analysis in accordance with Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses guidelines. Literature searches were conducted on PubMed, 
ScienceDirect, and the Cochrane Library. Data from studies that met the inclusion 
criteria were extracted, presented descriptively, and analyzed using Review Manager 
5.4. Our study included 6 research articles involving 778 patients. Based on the 
data analysis, it was found that decreased consciousness and low CD4+ cell counts 
significantly played a role in the worsening of the clinical condition of HIV/AIDS 
patients with cerebral toxoplasmosis, with odds ratios of 4.29 (95% CI: 2.74–6.73; p < 
0.001) and 7.52 (95% CI: 2.45–23.10; p < 0.001), respectively. Meanwhile, the variables 
of male sex, old age, anemia, and highly active antiretroviral therapy were not 
significantly associated with clinical outcomes. This study indicates that decreased 
consciousness and low CD4+ cell counts are factors significantly associated with the 
clinical outcomes in HIV/AIDS patients with cerebral toxoplasmosis.

Keywords: Cerebral toxoplasmosis; Clinical characteristics; Clinical outcomes; Human 
immunodeficiency virus/Acquired immunodeficiency syndrome; Neuro-infection

Brain & Heart Brain & Heart 

*Corresponding author: 
Anak Agung Ayu Prabasari 
Indradewi Karang 
(suryaprabaindradewi@unud.ac.id) 

Citation: Sasmana IGAP, Adelina 
LS, Atmaja MAK, et al. Relationship 
between characteristics and clinical 
outcomes in HIV/AIDS patients 
with cerebral toxoplasmosis: 
A systematic review and 
meta-analysis. Brain & Heart. 
2026;4(3):025130014. 
doi: 10.36922/BH025130014

Received: March 25, 2025

Revised: December 31, 2025

Accepted:  January 27, 2026

Published online: May 15, 2026

Copyright: © 2026 Author(s). 
This is an Open-Access article 
distributed under the terms of the 
Creative Commons Attribution 
License, permitting distribution, 
and reproduction in any medium, 
provided the original work is 
properly cited.

Publisher’s Note: AccScience 
Publishing remains neutral with 
regard to jurisdictional claims in 
published maps and institutional 
affiliations.

1. Introduction
Human immunodeficiency virus (HIV) is a virus that attacks the human immune 
system, especially cluster of differentiation (CD)4+ cells, which play an important 
role in maintaining the body’s resistance to various infections. If HIV infection is not 
treated adequately, it will develop into acquired immunodeficiency syndrome (AIDS), a 
condition in which the body becomes highly susceptible to various infections and other 
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lethal diseases due to a severely damaged immune system.1 
In 2024, an estimated 543,000 people are living with HIV 
in Indonesia. As many as 40,000 new cases of infection 
occur each year, with 28,000 deaths due to AIDS.2 

Cerebral toxoplasmosis is the most common 
opportunistic infection in HIV/AIDS patients, caused 
by infection with the protozoan Toxoplasma gondii. This 
parasite can live in the human body in a latent state. 
However, in individuals with a weak immune system, such 
as HIV/AIDS patients with low CD4+ cell counts (<100 
cells/µL), this parasite can reactivate and cause serious 
infections in the brain. As many as 30–50% of advanced 
HIV patients experience cerebral toxoplasmosis, with 
the highest incidence found in Africa, Latin America, 
and Southeast Asia.3 In Indonesia, 20–40% of HIV/AIDS 
patients experience cerebral toxoplasmosis each year. 
The main symptoms include headache, fever, seizures, 
impaired consciousness, and focal neurological deficits 
such as limb weakness and speech disorders. Diagnosis 
of this disease often requires ancillary investigations, 
such as brain magnetic resonance imaging and computed 
tomography scans, as well as serology and polymerase 
chain reaction tests to detect T. gondii DNA. Treatment 
options for HIV/AIDS patients with cerebral toxoplasmosis 
include antiprotozoal agents, such as pyrimethamine and 
sulfadiazine, accompanied by other supportive therapies to 
control symptoms and improve the patient’s immune status. 
However, the success of therapy depends heavily on factors 
such as disease severity, the patient’s immune response, and 
access to adequate treatment. Therefore, understanding the 
clinical characteristics of HIV/AIDS patients with cerebral 
toxoplasmosis is critical in determining the optimal 
therapeutic strategy and improving patient prognosis.3

To understand the relationship between the 
characteristics of HIV/AIDS patients and the clinical 
outcomes of cerebral toxoplasmosis, meta-analysis and 
systematic review-based research have a significant 
role. Based on this background, we aim to analyze the 
relationship between the characteristics of HIV/AIDS 
and clinical outcomes in cerebral toxoplasmosis patients. 
This study further aims to identify risk factors, clinical 
manifestation patterns, and the effectiveness of therapies 
applied in various previous studies. 

2. Materials and methods

2.1. Study design

We conducted a systematic review and meta-analysis based 
on the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines, with the overall 
study screening process shown in Figure 1. We registered 

the meta-analysis protocol in the PROSPERO database 
under ID CRD420251272936. 

Article searches were conducted across reputable 
databases, including PubMed, ScienceDirect, and the 
Cochrane Library, from January 1, 2000, to December 1, 
2025. Boolean operators were used. The keywords used 
included (“Toxoplasmosis cerebral” OR “Toxoplasmosis 
encephalitis”) AND (“Clinical characteristic” OR 
“Factor related”) AND (“Clinical outcome” OR Death” 
OR “Clinical response”) AND (“HIV/AIDS” OR 
“Human Immunodeficiency Virus” OR “Acquired 
Immunodeficiency Syndrome”).

2.2. Study eligibility

The inclusion criteria were: (i) English-language 
clinical studies; (ii) studies evaluating factors related to 
clinical outcomes in HIV/AIDS patients with cerebral 
toxoplasmosis; and (iii) studies reporting sufficient data 
for statistical analysis. Meanwhile, the exclusion criteria 
were non-English articles, articles with unavailable full 
text, articles that were not research articles, and gray 
literature (articles that had not undergone peer review). 
Study quality analysis was conducted on included studies 
using the Newcastle-Ottawa Scale (NOS) according to the 
research design (cohort and case-control), with scoring 
classifications: low (0–3), moderate (4–6), and high (7–9).

2.3. Data extraction, analysis, and interpretation

Data analysis was conducted by integrating and describing 
all data systematically to enable conclusions to be drawn. 
The data were in the form of study characteristics 
information (name of main author, year of publication, 
research location, and research design), factors that 
potentially affect patient clinical outcomes (sex, age, 
cognitive decline, low CD4+ cell counts, anemia, and use 
of highly active antiretroviral therapy [HAART]), and 
patient clinical outcomes (death and response to therapy). 
The collected data were analyzed using Review Manager 
5.4 (The Cochrane Collaboration, United Kingdom). The 
results of the data analysis are displayed as odds ratios 
(ORs) with confidence intervals (CIs), homogeneity (I2), 
and significance values (p) in forest plots. Publication bias 
analysis was performed qualitatively using Begg’s funnel 
plot, with low bias indicated by the symmetry of the 
resulting graph.

3. Result

3.1. The characteristics of included studies

This systematic review and meta-analysis included 6 
research articles involving 778 patients. Demographically, 
there were 2 studies from Asian and African populations 
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart

and 1 study each from Europe and South America. 
There were 3 cohort studies and 3 case-control studies. 
The clinical outcomes analyzed included the association 
between clinical characteristics and both mortality and 
patient response to therapy. The results are shown in Table 
1, which describes variables from clinical characteristics 
that have the potential to affect the clinical outcomes 
in HIV/AIDS patients with cerebral toxoplasmosis. 
Cognitive decline, decreased consciousness, use of 

HAART, fever symptoms, low CD4+ cell counts, sexual 
partners, hematological markers (hemoglobin, leukocytes, 
and neutrophil-to-lymphocyte ratio), low Karnofsky score, 
psychomotor slowing, frequency of neurological deficits, 
and seizures were factors considered for further analysis. 
Study quality was assessed using the Newcastle–Ottawa 
Scale (NOS), with 5 good-quality studies (points 7–9) and 
1 moderate-quality study (points 6). Specific assessments 
of study quality are shown in Table 2.
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Table 1. Characteristics of included studies

Study Nation Design Sample Clinical outcome Research outcome NOS

Antinori et al.4 Italy Prospective cohort 205 Mortality within 
six months

Patient mortality was significantly 
associated with cognitive decline 
(OR 2.18; p = 0.03), decreased 
consciousness (OR 2.65; p = 0.005), 
and HAART administration after TE 
diagnosis (OR 0.19; p < 0.001)

8

Li et al.5 China Case–control 94 Patient mortality

Patient mortality was significantly 
associated with symptoms of fever 
(OR 7.76; p = 0.031), decreased 
consciousness (OR 5.06; p = 0.033), 
onset >15 days (OR 3.34; p = 0.048), 
and low CD4+ cell counts (OR = 5.43; 
p = 0.011)

9

Saavedra et al.6 Ghana Retrospective 
cohort 222

Mortality seven 
days after 
treatment

Gender, duration of illness, and 
HAART administration did not 
significantly affect mortality seven 
days after treatment

6

Sow et al.7 Guinea Case–control 87 Patient mortality

Patient mortality was significantly 
associated with partner status (OR 
9.93; p = 0.007), low CD4+ cell counts 
(OR 19.04; p = 0.009), and decreased 
consciousness (OR 5.18; p = 0.02)

9

Suryapraba et al.1 Indonesia Case–control 122 Patient mortality

Patient mortality was significantly 
associated with decreased 
consciousness (p < 0.001), WBC 
levels (p = 0.04), and NLR (p < 0.001)

7

Vidal et al.8 Brazil Prospective cohort 48

Mortality and 
therapeutic 

response within 
one year

Clinical outcomes such as patient 
mortality were significantly associated 
with decreased consciousness (OR 
22.3; p < 0.001), low Karnofsky score 
(OR 16.8; p < 0.001), psychomotor 
slowing (OR 14.9; p = 0.001), 
decreased Hb (OR 8.9; p = 0.010), 
duration of neurological symptoms 
(OR 1.1; p = 0.030), and seizures (OR 
5.9; p = 0.037)

8

Abbreviations: HAART: Highly active antiretroviral therapy; Hb: Hemoglobin; NLR: Neutrophil-to-lymphocyte ratio; NOS: Newcastle-Ottawa Scale; 
OR: Odds ratio; TE: Toxoplasmic encephalitis; WBC: White blood cell.

Table 2. Newcastle–Ottawa Scale scores of included studies

Study Selection Comparability Exposure/Outcome Total 

Antinori et al.4 ☆☆☆☆ ☆ ☆☆☆ 8

Li et al.5 ☆☆☆☆ ☆☆ ☆☆☆ 9

Saavedra et al.6 ☆☆☆ ☆ ☆☆ 6

Sow et al.7 ☆☆☆☆ ☆☆ ☆☆☆ 9

Suryapraba et al.1 ☆☆☆ ☆ ☆☆☆ 7

Vidal et al.8 ☆☆☆ ☆☆ ☆☆☆ 8

Notes: Newcastle–Ottawa Scale domain scores are presented as stars; total score ranges from 0 to 9 (Selection: 0–4; Comparability: 0–2; Exposure/
Outcome: 0–3).
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3.2. Clinical characteristics with clinical outcomes in 
HIV/AIDS patients with cerebral toxoplasmosis

The results of the analysis in this study are presented 
quantitatively in Figure 2. It was found that decreased 
consciousness and low CD4+ cell counts significantly 
played a role in worsening the clinical condition of HIV/
AIDS patients with cerebral toxoplasmosis, with ORs 
of 4.29 (95% CI: 2.74–6.73; p < 0.001) and 7.52 (95% 
CI: 2.45–23.10; p < 0.001), respectively. Meanwhile, the 
variables of male sex (total OR: 1.22; p = 0.52; in Asia, OR: 
1.08; p = 0.84; in Africa, OR: 1.51; p = 0.52), old age (OR: 
0.80; p = 0.47), anemia (OR: 2.70; p = 0.35), and HAART 
use (OR: 0.59; p = 0.37) were not significantly associated 
with clinical outcomes. 

3.3. Publication bias

This study conducted a qualitative test for publication bias 
using Begg’s funnel plot. The results are shown in Figure 
3, which demonstrates that the male sex analysis showed 
low publication bias, with a graph that is symmetrical 
and even. In contrast, other variables showed strong 
publication bias. This may be due to the limited number 
of studies conducted to date. These findings are reinforced 
by quantitative results showing that the variables male sex, 
decreased consciousness, and HAART use did not exhibit 
publication bias, whereas the variables old age, low CD4+ 
cell counts, and anemia did, as listed in Table 3.

4. Discussion 
Our analysis showed that the male sex was not significantly 
associated with the risk of experiencing worsening 
clinical outcomes in HIV/AIDS patients with cerebral 
toxoplasmosis. Within the included studies, Sow et al.7 
reported insignificant correlation between male sex and 
worsening clinical outcomes in patients (OR: 1.64; 95% CI: 
0.46–5.85). This condition can be caused by several factors.

Cerebral edema functions not merely as a radiological 
finding but also as an intermediate pathophysiological 
mechanism through which baseline factors, such as level of 
consciousness, immune status, anemia, and advanced age, 
may directly influence mortality and neurological prognosis 
in HIV/AIDS patients with cerebral toxoplasmosis. 
Expanding the manuscript to address corticosteroid 
use, as highlighted by recent evidence from Goldman 
et al.9, is therefore highly pertinent, given that steroid 
administration is often prompted by clinical deterioration 
due to edema and mass effect rather than toxoplasmosis 
itself. Furthermore, insights from the stroke literature by 
Tan et al.10 provided a valuable conceptual framework 
for interpreting heterogeneity in outcomes identified 
in the meta-analysis, emphasizing that edema-directed 

interventions can modify short-term survival without 
necessarily improving long-term neurological recovery. 
Integrating these perspectives strengthens the causal 
narrative of the meta-analysis by situating cerebral edema 
and its management as key effect modifiers that bridge 
patient characteristics and outcomes, thereby enhancing 
the clinical relevance and mechanistic coherence of the 
study’s conclusions.

First, the pathogenesis of cerebral toxoplasmosis 
in HIV/AIDS patients mainly depends on the level of 
immunosuppression, characterized by low CD4+ cell 
counts. This factor plays a greater role in determining 
prognosis than demographic factors such as sex and age. 
Decreased immunity due to HIV causes reactivation of 
latent T. gondii, which is a major factor in the severity of 
infection and clinical outcomes in patients. Second, sex does 
not directly affect the course of cerebral toxoplasmosis, as 
T. gondii infection and reactivation are driven primarily by 
immune status rather than biological differences between 
men and women. Although some studies have shown 
sex differences in immunological responses, in cerebral 
toxoplasmosis, these differences are insufficient to affect 
overall clinical outcomes.11

Our data analysis showed that older age was not 
significantly associated with worsening clinical outcomes 
in HIV/AIDS patients with cerebral toxoplasmosis. 
Similarly, within the included studies, Li et al.1 reported an 
insignificant correlation between older age and worsening 
clinical outcomes, with an OR of 1.510 (95% CI: 0.364–
6.256). Exposure to HIV generally occurs at a younger 
age, coinciding with the onset of sexual activity—one of 
the transmission pathways of HIV/AIDS—and the latent 
period before symptom development may extend up to 
eight years. Opportunistic infections, including cerebral 
toxoplasmosis, tend to manifest during advanced stages 
of HIV infection when CD4+ cell counts drop below 200 
cells/mm3, a process that may occur within 2 to 10 years 
without antiretroviral treatment and is mostly found 
in individuals aged ≤35 years. Research has indicated a 
higher susceptibility to cerebral toxoplasmosis among 
individuals in their 30s, potentially due to declining CD4+ 
cell counts, poor adherence to antiretroviral therapy, and 
exposure to T. gondii through the consumption of raw or 
undercooked meat and vegetables. In Indonesia, satay—a 
widely consumed meat dish—has been identified as a 
potential source of infection.12

Our data analysis showed that decreased consciousness 
significantly increased the worsening of clinical outcomes 
in HIV/AIDS patients with cerebral toxoplasmosis. 
Within the included studies, Vidal et al.8 showed a 
significant correlation between decreased consciousness 
and worsening clinical outcomes, with an OR of 22.3 
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Figure 2. Forest plots of the analysis results of factors related to clinical outcomes in HIV/AIDS patients with cerebral toxoplasmosis: Male sex, old age, 
decreased consciousness, low CD4+ cell counts, anemia, and use of HAART. 
Abbreviations: CI: Confidence interval; HAART: Highly active antiretroviral therapy; IV: Inverse-variance; OR: Odds ratio; SE: Standard error.
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Figure 3. The funnel plots of the risk of bias results from factors related to clinical outcomes in HIV/AIDS patients with cerebral toxoplasmosis. (A) Male 
sex. (B) Old age. (C) Decreased consciousness. (D) Low CD4+ cell counts. (E) Anemia. (F) Use of highly active antiretroviral therapy (HAART).
Abbreviations: OR: Odds ratio; SE: Standard error.

Table 3. Analysis of publication bias

Variables No. of studies Meta-analysis model I2 (%) Egger intercept p-value

Male sex 4 Fixed effect 0 0.88 0.59

Old age 2 Fixed effect 0 1.96 <0.001

Decreased consciousness 5 Fixed effect 34 2.45 0.67

Low CD4+ cell counts 2 Fixed effect 0 2.75 <0.001

Anemia 2 Random effects 80 5.89 <0.001

HAART use 3 Random effects 86 −9.91 0.38

Abbreviation: HAART: Highly active antiretroviral therapy.
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(95% CI: 4.2–119.3; p < 0.001). Impaired consciousness 
may be caused by disorders of the ascending reticular 
activating system, which covers the thalamus and bilateral 
hemispheres extensively. The prognosis of patients with 
cerebral hemorrhage in the hemispheres and thalamus is 
worse than that of patients with hemorrhage in the basal 
ganglia because the prognosis of cerebral toxoplasmosis is 
related to the degree of consciousness in the pre-treatment 
phase.13

The meta-analysis results showed that low CD4+ cell 
counts were significantly associated with worse clinical 
outcomes in patients with cerebral toxoplasmosis. 
Similarly, previous studies have confirmed that T. gondii 
infection often occurs in individuals with weakened 
immune systems, especially when CD4+ cell counts are < 
100 cells/mm3.14 More specifically, patients with CD4+ cell 
counts < 50 cells/mm3 have the highest risk. Low CD4+ cell 
counts are a significant risk factor for the development of 
toxoplasmic encephalitis (TE). A study by Ananda and 
Maisara14 reported that TE generally develops in patients 
with CD4+ cell counts below 100 cells/µL, and that further 
decreases in CD4+ cell counts increase the risk of more 
severe neurological complications. Another study by Li 
et al.5 also found a strong association between low CD4+ 
cell counts and both faster disease progression and higher 
mortality rates in patients with TE. Therefore, the results 
of this meta-analysis further strengthen the understanding 
that monitoring and maintaining higher CD4+ cell 
counts are essential in reducing the risk of complications 
and mortality in HIV/AIDS patients with cerebral 
toxoplasmosis.

Our analysis showed that anemia has an insignificant 
correlation with worse clinical outcomes. Several previous 
studies have explored the association between anemia 
and TE in HIV/AIDS patients. A study by Obeagu 
et al.15 showed the potential for increased metabolic 
derangements and systemic inflammation in HIV patients 
with anemia, which may worsen immune responses to 
opportunistic infections, including T. gondii. Similarly, 
Ying et al.16 found that anemia in patients with TE is often 
associated with nutritional deficiencies and more severe 
immunosuppression, factors that can indirectly exacerbate 
disease progression. However, as the present meta-analysis 
found an insignificant relationship between anemia and 
clinical outcomes, further large-scale studies are needed 
to confirm whether anemia independently contributes to 
a worse prognosis in patients with TE.

The meta-analysis showed an insignificant correlation 
between HAART use and clinical outcomes in TE patients, 
suggesting that although HAART has the potential to 
improve clinical outcomes, its effect in the analyzed 
population may not be strong enough to reach statistical 
significance. Previous studies have widely supported the 

benefits of HAART in reducing the incidence of TE, as 
well as improving the overall clinical outcomes in HIV/
AIDS patients. Prasitsuebsai et al.17 reported that the risk 
of opportunistic infections, including TE, can be reduced 
through the use of HAART by increasing CD4+ cell counts 
and suppressing HIV replication. In addition, Hassana et 
al.12 stated that TE patients who received HAART showed 
better neurological recovery than those who did not. 
However, our findings showed that the relationship was 
not significant. This lack of significance may be attributable 
to factors such as delays in HAART initiation, low therapy 
adherence, or other clinical factors that were not fully 
controlled in the included studies.

This research has several limitations, including the 
small number of included studies. Although only six 
studies were eligible, they comprised populations from 
Asia, South America, Europe, and Africa, which may 
enhance the generalizability of the findings. In addition, 
all available variables have been analyzed in detail, and 
subgroup analyses were carried out to provide a more 
specific picture while minimizing potential bias.

5. Conclusion 
This systematic review and meta-analysis concluded that 
decreased consciousness and low CD4+ cell counts are 
significantly associated with clinical outcomes in HIV/
AIDS patients with cerebral toxoplasmosis.

Acknowledgments
We thank the Department of Neurology, Faculty of 
Medicine, Udayana University, for supporting this review 
article. 

Funding 
None. 

Conflict of interest 
The authors declare no conflict of interest.

Author contributions
Conceptualization: I Gede Aswin Parisya Sasmana, Lorena 

Samanta Adelina, Made Ayu Kurniati Atmaja, Pande 
Visca Gayatri Prabasari, Ni Nyoman Wulan Trisna 
Prameswari, Anak Agung Ayu Prabasari Indradewi 
Karang

Visualization: I Gede Aswin Parisya Sasmana, Lorena 
Samanta Adelina, Made Ayu Kurniati Atmaja, Pande 
Visca Gayatri Prabasari 

Writing-original draft: I Gede Aswin Parisya Sasmana, Ni 
Nyoman Wulan Trisna Prameswari, Anak Agung Ayu 
Prabasari Indradewi Karang, Kumara Tini

Writing-review & editing: All authors

https://doi.org/10.36922/BH025130014


Brain & Heart Brain & Heart  HIV/AIDS patients with cerebral toxoplasmosis

Volume 4 Issue 3 (2026)	 9� doi: 10.36922/BH025130014

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Availability of data
We registered the meta-analysis protocol in the PROSPERO 
database under ID CRD420251272936.

References
1.	 Suryapraba AAA, Sintarani CID, Vania A, Made N, 

Susilawathi, Sudewi AAR. Toxoplasma encephalitis in 
HIV/AIDS patients in Prof . Dr . I . G . N . G . Ngoerah 
General Hospital, Bali, Indonesia. Indones J Biomed Clin Sci. 
2024;4(2):322-330. 

	 doi: 10.22146/inajbcs.v56i4.16763

2.	 Indonesian Ministry of Health. Laporan Perkembangan 
HIV/AIDS & Penyakit Infeksi Menular Seksual (PIMS) Di 
Indonesia 2024 [Report on the Development of HIV/AIDS & 
Sexually Transmitted Infectious Diseases (PIMS) in Indonesia 
2024]. Kemenkes. 2024;1(1):1-140. https://kemkes.go.id/id/

3.	 Wesołowski R, Pawłowska M, Smoguła M, Szewczyk-Golec 
K. Advances and Challenges in Diagnostics of Toxoplasmosis 
in HIV-Infected Patients. Pathogens. 2023;12(1). 

	 doi: 10.3390/pathogens12010110

4.	 Antinori A, Larussa D, Cingolani A. Prevalence, associated 
factors, and prognostic determinants of AIDS-related 
toxoplasmic encephalitis in the era of advanced highly active 
antiretroviral therapy. Clin Infect Dis. 2004;39(11):1681-
1691. 

	 doi: 10.1086/424877

5.	 Li Y, Zeng YM, Liu M. Development of a risk scoring system 
for prognostication in HIV-related toxoplasma encephalitis. 
BMC Infect Dis. 2020;20(1):1-8. 

	 doi: 10.1186/s12879-020-05651-x

6.	 Saavedra A, Campinha-Bacote N, Hajjar M. Causes of death 
and factors associated with early mortality of HIV-infected 
adults admitted to Korle-Bu teaching hospital. Pan Afr Med 
J. 2017;27:1-7. 

	 doi: 10.11604/pamj.2017.27.48.8917

7.	 Sow MS, Sylla K, Cissé D. Pronostic Factors of Cerebral 
Toxoplasmosis in Department of Infectious and Tropical 
Diseases at Donka National Hospital. Adv Infect Dis. 
2019;09(03):243-251. 

	 doi: 10.4236/aid.2019.93018

8.	 Vidal JE, Hernandez A V., Oliveira AC, Dauar RF, Barbosa 
SP, Focaccia R. Cerebral toxoplasmosis in HIV-positive 

patients in Brazil: Clinical features and predictors of 
treatment response in the HAART era. AIDS Patient Care 
STDS. 2005;19(10):626-634. 

	 doi: 10.1089/apc.2005.19.626

9.	 Goldman M, Lucke-Wold B, Martinez-Sosa M. Steroid 
utility, immunotherapy, and brain tumor management: an 
update on conflicting therapies. Explor Target anti-tumor 
Ther. 2022;3(5):659-675. 

	 doi: 10.37349/etat.2022.00106

10.	 Tan Z, Li X, Turner RC. Combination treatment of r-tPA 
and an optimized human apyrase reduces mortality rate 
and hemorrhagic transformation 6h after ischemic stroke in 
aged female rats. Eur J Pharmacol. 2014;738:368-373. 

	 doi: 10.1016/j.ejphar.2014.05.052

11.	 Dian S, Ganiem AR, Ekawardhani S. Cerebral toxoplasmosis 
in HIV-infected patients: a review. Pathog Glob Health. 
2023;117(1):14-23. 

	 doi: 10.1080/20477724.2022.2083977

12.	 Hassana DS, Hadisaputro S, Sofro MAU. Toxoplasmosis 
and Cerebral Toxoplasmosis in HIV/AIDS Patients in 
Kariadi Hospital, Semarang. J Epidemiol Kesehat Komunitas. 
2021;6(1):213-217. 

	 doi: 10.14710/jekk.v6i1.7351

13.	 Hosoda T, Mikita K, Ito M, Nagasaki H, Sakamoto M. 
Cerebral toxoplasmosis with multiple hemorrhage lesions in 
an HIV infected patient: A case report and literature review. 
Parasitol Int. 2021;81(September 2020):102280. 

	 doi: 10.1016/j.parint.2020.102280

14.	 Hasibuan MRA, Sipahutar HM. The Relationship Between 
CD4 Levels and Features Toxoplasmosis Encephalitis From 
Non-Contrast Head CT-Scan HIV Patients. J Endocrinol 
Trop Med Infect Dis. 2024;6(4):154-162. 

	 doi: 10.32734/jetromi.v6i4.17288

15.	 Obeagu EI, Obeagu GU, Ukibe NR, Oyebadejo SA. Anemia, 
iron, and HIV: Decoding the interconnected pathways: A 
review. Medicine. 2024;103(2):E36937. 

	 doi: 10.1097/MD.0000000000036937

16.	 Ying Z, Yin M, Zhu Z. Iron Stress Affects the Growth 
and Differentiation of Toxoplasma gondii. Int J Mol Sci. 
2024;25(5). 

	 doi: 10.3390/ijms25052493

17.	 Prasitsuebsai W, Kariminia A, Puthanakit T. Impact of 
Antiretroviral Therapy on Opportunistic Infections of 
HIV-Infected Children in the TREAT Asia Pediatric HIV 
Observational Database. Pediatr Infect Dis J. 2014;33(7):747–
752. 

	 doi: 10.1097/INF.0000000000000226.Impact

https://doi.org/10.36922/BH025130014
https://doi.org/10.22146/inajbcs.v56i4.16763
https://doi.org/10.22146/inajbcs.v56i4.16763
https://kemkes.go.id/id/
https://doi.org/10.3390/pathogens12010110
https://doi.org/10.3390/pathogens12010110
https://doi.org/10.1086/424877
https://doi.org/10.1086/424877
https://doi.org/10.1186/s12879-020-05651-x
https://doi.org/10.1186/s12879-020-05651-x
https://doi.org/10.11604/pamj.2017.27.48.8917
https://doi.org/10.11604/pamj.2017.27.48.8917
https://doi.org/10.4236/aid.2019.93018
https://doi.org/10.4236/aid.2019.93018
https://doi.org/10.1089/apc.2005.19.626
https://doi.org/10.1089/apc.2005.19.626
https://doi.org/10.37349/etat.2022.00106
https://doi.org/10.37349/etat.2022.00106
https://doi.org/10.1016/j.ejphar.2014.05.052
https://doi.org/10.1016/j.ejphar.2014.05.052
https://doi.org/10.1080/20477724.2022.2083977
https://doi.org/10.1080/20477724.2022.2083977
https://doi.org/10.14710/jekk.v6i1.7351
https://doi.org/10.14710/jekk.v6i1.7351
https://doi.org/10.1016/j.parint.2020.102280
https://doi.org/10.1016/j.parint.2020.102280
https://doi.org/https
https://doi.org/https
http://doi.org/10.32734/jetromi.v6i4.17288
https://doi.org/10.1097/MD.0000000000036937
https://doi.org/10.1097/MD.0000000000036937
https://doi.org/10.3390/ijms25052493
https://doi.org/10.3390/ijms25052493
https://doi.org/10.1097/INF.0000000000000226.Impact
https://doi.org/10.1097/INF.0000000000000226.Impact

