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ABSTRACT
Introduction. Cerebral toxoplasmosis is one of the diseases of the central nervous system that can occur in people with 
AIDS. Cerebral toxoplasmosis occupies third place among fatal diseases that can occur in people with AIDS. Prevalence 
of toxoplasmosis is about 25-30% of the world’s human population, and in Asia it is as high as 40%. Risk factors for 
devel-oping cerebral toxoplasmosis is needed to be sought to  find out risk factors that triggers and acts as protective 
factors for toxoplasmosis cerebral in HIV-positive patients.
Methods. Two reviewers searched PubMed and Medline to identify cohort, case-control and cross-sectional studies. 
Two independent reviewers searched the databases, identified studies and extracted data. Inclusion and exclusion crite-
ria were applied for the data screening.
Results. Four studies were included. Two prospective cohort studies, one multicenter cohort study and one case control 
study. Age was not found to have a role as a risk factor. Gender was shown to have significant in one study (Male vs fe-
male OR 0.47 95% CI 0.25-0.88, p = 0.02). CD4 <100 increased the risk of toxoplasmosis by 27.94 times, while CD4 0-50 
increased the risk by 10.82 times. HIV viral load > 1 00.000 was associated with 5.10 times higher to develop cerebral 
toxoplasma. Prophylaxis therapy using cotrimoxazole can reduce the risk of cerebral toxoplasmosis.
Conclusion. Age, female sex, low CD4 cell count, and high HIV viral load increase the risk of cerebral toxoplasmosis, 
whereas ART therapy and prophylaxis with cotrimoxazole can reduce the risk.
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INTRODUCTION

The prevalence of central nervous system-relat-
ed diseases caused by the human immunodeficien-
cy virus (HIV) escalated in recent years. Cerebral 
toxoplasmosis is one of the diseases of the central 
nervous system that can occur in people with AIDS. 
Cerebral toxoplasmosis occupies third place among 
fatal diseases that can occur in people with AIDS. 
The causative agent of cerebral toxoplasmosis is 
Toxoplasma gondii, an opportunistic intracellular 
parasite that can infect and ruin any nucleated cell. 
Primaery toxoplasma gondii infections usually are 
asymptomatic. It only causes mild symptoms for the 
vast majority of the immunocompetent population. 
Nevertheless, severe clinical symptoms can occur in 
rare cases (1).

Prevalence of toxoplasmosis is about 25-30% of 
the world’s human population, varies widely be-
tween regions (from 10% to 80%), within the coun-
try, and in different ethnic and social groups. The 
highest infection rates were reported in South 
America (42-72%) and Asia (40%) (2).

In the early 1990s, cerebral toxoplasmosis was 
the most common focal brain disorder in HIV-in-
fected persons, with a mean annual incidence of 
0.4-0.7 events per 100 persons per year on average 
and is more common in patients with low CD4+ 
counts. In 1992-1996, due to the widespread use of 
prophylactic drugs, there has been a decline in the 
epidemiology of this disease (3,4).

The purpose of making this systematic review is 
to find out risk factors that triggers and acts as pro-
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tective factors for toxoplasmosis cerebral in 
HIV-positive patients.

METHODS

Data searching 

We conducted a systematic search through Pu-
bMed and Embase according to the protocol devel-
oped by PRISMA in conducting a systematic review. 
We include all published articles describing risk 
factors for cerebral toxoplasmosis in patients with 
HIV. We use specific keywords 1. “risk factors” or 
“risk factor; and 2. “cerebral toxoplasmosis” or “cer-
ebral toxoplasma” or “brain toxoplasma” or “brain 
toxoplasmosis”; and 3. “HIV” or “human immuno-
deficiency virus”.

Inclusion and exclusion criteria

We included published original articles with an 
observational study design (cohort, case-control, or 
cross-sectional). We excluded articles by the design 
of randomized controlled trials, descriptive studies, 
or case reports. First, 1 reviewer will screen the title 
and abstract of the article, then screen the complete 
manuscript according to the eligibility criteria

TABLE 1. Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria
Population Cerebral toxoplasmosis 

in individual with HIV 
infection

HIV infection and 
cerebral toxoplasma 
was not included in the 
individuals

Study 
design

Cohort
Cross-sectional
Case-control 

Randomized-controlled 
trial
Case report
Case series
Descriptive studies
Qualitative studies

Language English Other than English
Analysis Statistical analysis was 

provided
There were no 
stastitical analysis 
given

Data extraction

Two reviewers took data from selected articles. 
The data to be taken are the study population, study 
design, types of interventions carried out, control 
variables, and the results of the conclusions of the 
study. Disagreements from data taken from one re-
viewer will be resolved by a third reviewer.

RESULTS

We found 204 journals in our search strategy. In 
the initial screening, we excluded 103 duplicated 
journals. In the second screening, titles and ab-
stracts were reviewed according to the eligibility 
criteria, 56 journals were excluded, the remaining 

45 journals. At the third screening, full manuscripts 
were reviewed, 41 journals were excluded. Eventu-
ally, 4 studies met the eligibility criteria and were 
included in this systematic review. The flow of the 
search strategy can be seen in Figure 1.

Two review authors independently assessed the 
risk of bias for each We resolved disagreements by 
discussion, or by involving a third review author 
(DD). We assessed risk of bias according to the fol-
lowing domains: allocation concealment, blinding 
of participants and personnel, blinding of outcome 
assessment, incomplete outcome data, selective out-
come reporting, other bias, which is shown in Fig-
ure 2.

Study characteristics

The studies were conducted in France, UK, Italy, 
and Brazil. There are 2 cohort studies, 1 case control 
study, and 1 multicentre study. The number of sub-
ject population is about 218 to 5046 subjects. Each 
study describes the risk factors found in patients, 
both positive and negative risk factors. The charac-
teristics of the study can be seen in Table 2.

From the 4 studies included in this review, 3 
studies describe demographic risk factors, namely 
age, gender, ethnicity, risk group, and sexual orien-
tation. All four studies described risk factors for 
CD4 cell count and HIV viral load. In addition, 
prophylactic therapy and ART therapy are also de-
scribed in the 3 published articles. All studies were 
tested with statistical analysis to see whether these 
risk factors were statistically or clinically signifi-
cant (Table 3).

Demographics

The effect of age and sex on the risk of cerebral 
toxoplasmosis in HIV patients has been observed. 
According to CHIC and Antinori et al., age was nei-
ther clinically nor statistically significant. Accord-
ing to Antinori et al., female sex is known to be clin-
ically and statistically significant (male vs female 
OR 0.47 95% CI 0.25-0.88, p = 0.02).

Health status

All studies state that CD4 and HIV viral load re-
sults influence risk factors for cerebral toxoplasmo-
sis. in patients with HIV. Antinori stated that each 
increase in the CD4+ cell count of 50 cells/ml, would 
reduce the risk of toxoplasmosis by 0.85 times. Ab-
grall et al. stated that CD4 < 100 increased the risk of 
toxoplasmosis by 27.94 times, while CHIC stated 
that CD4 0-50 increased the risk by 10.82 times. For 
HIV viral load, CHIC revealed a statistically and clin-
ically significant result, which was 5.10 times high-
er when HIV viral load was > 100,000.
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FIGURE 1. PRISMA Flow 
diagram quality assessment

FIGURE 2. Risk of bias summary

Prophylactic therapy

3 studies contain the benefits of prophylactic 
therapy for cerebral toxoplasmosis. These three 

studies states that prophylactic therapy in the form 
of cotrimoxazole can reduce the risk of cerebral 
toxoplasmosis.
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TABLE 2. Study characteristics 

Author Year Country Design Population 
size

TE 
patients Risk factor Statistical

Abgrall S  
et al. (3)

2001 France Prospective 
cohort study

5,046 
patients

57 CD4 cell counts, antiretroviral 
therapy, Cotrimoxazole 

prophylaxis (pre and during 
HAART therapy)

Univariate and 
multivariable 

proportional hazards 
regression analyses

The UK 
Collaborative 
HIV Cohort 
(CHIC) Study 
Steering 
Committee (4)

2010 UK Ongoing 
cohort study

574 184 Age, ethnicity, risk group, CD4+, 
HIV Viral load

Poisson regression 
analysis

Antironi A 
et al. (5)

2004 Italy Prospective 
multicenter 

study

573 135 Age, Sex, Transmission 
Route, ART Status, History 

of TE prophylaxis, Cognitive 
symptoms, Focal Signs, 

Meningeal Symptoms, Cerebral 
Atrophy, Contrast enhancement, 

Mass effect, White matter 
involvement, CD+ cell, Plasma 

HIV RNA Load

Multivariate logistic 
analysis

Nascimento LV 
et al. (6)

2001 Brazil Case-control 
study

218 92 Gender, Homosexual/bisexual, 
CD4 cell count, Cotrimoxazole 

prophylaxis, ART

Multiple logistic 
regression analysis

Antiretroviral therapy

Abgrall et al. and Antinori et al. revealed clinical-
ly and statistically significant results, which were 
0.66- and 0.49-times greater risk, respectively, when 
patients received ART therapy.

DISCUSSION

Two studies in the US examined the prevalence 
of cerebral toxoplasmosis in HIV patients. The pop-
ulation samples for each study were 169 and 139 
women with HIV and 22% and 20% reported having 
cerebral toxoplasmosis, respectively. Falusi et al. re-
vealed that there were about 15.3% of HIV-infected 
female patients were seropositive and 14.3% of 
women were not infected (7). Basavaraju et al. also  
revealed that of the 34.78% HIV-infected patients 
who were seropositive, about 28.95% were male 
and 38.89% were female and the most common age 
group was 31-40 years. In this systematic review, it 
was also found that the prevalence of cerebral toxo-
plasmosis was 2.12 times more common in women 
(male vs female OR 0.47 95% CI 0.25-0.88, p = 0.02) 
(8).

The use of antiretroviral drugs (ART) can signifi-
cantly reduce the incidence of cerebral toxoplasmo-
sis in HIV-infected patients. In Brazil, where HIV 
prevalence was around 0.4% in 2014, there was a 
significant decline in the incidence after the wide-
spread use of antiretroviral drugs. The mortality 
rate due to cerebral toxoplasmosis also decreased, 
namely in the pre-ART era around 90% and in the 
post-ART era to 15-30% (9).

There is a correlation between CD4 cell count 
and the incidence of cerebral toxoplasmosis. In a 
study conducted by Basavaraju et al., there were 
about 75% of people with toxoplasmic IgG patients 
with CD4 counts of 51-100 and no neurological 
symptoms (8). Osunkalu et al. reported that approx-
imately 79.4% of HIV-positive patients were asymp-
tomatic and had CD4 cell counts < 100 (10). Pauwels 
et al. showed that 79% of patients with neurologic 
and seropositive symptoms had CD4 counts < 150 
cells/mm3. Sucilathangam et al. also reported sever-
al patients with CD4 count <100 cells/mm3 and tox-
oplasmosis seropositive (11). This finding is also 
correlated with other studies (12). Abgrall et al. stat-
ed that CD4 < 100 increased the risk of toxoplasmo-
sis by 27.94 times, while CHIC stated that CD4 0-50 
cells/mm3 increased risk by 10.82 times (5).

The risk of developing cerebral toxoplasmosis is 
significantly increased in HIV-infected patients, 
have a CD4 cell count < 100 cells/mm3, and do not 
receive effective and regular prophylactic therapy 
(5). In HIV-infected patients who are severely im-
munocompromised (CD4<200 cells/mm3) accompa-
nied by appropriate clinical and radiological fea-
tures, should receive anti toxoplasma therapy. Early 
detection and treatment as soon as possible can re-
duce the risk of sequelae and mortality (12)..

The effectiveness of prophylactic therapy in pre-
venting the incidence of cerebral toxoplasmosis has 
been known. A study revealed that prophylactic 
therapy reduces the risk of cerebral toxoplasmosis 
by 46%. Even in the era of ART, cerebral toxoplas-
mosis prophylaxis will remain a major factor in re-
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TABLE 3. Risk factors for cerebral toxoplasma in HIV infected individuals

Category Author Variable Definition Effect 
size 95% CI P value Measure-

ment
Demography The UK 

Collaborative HIV 
Cohort (CHIC) 
Study Steering 
Committee (4)

Age <30 (ref)
30-39
40-49
>49

-
0.98
1.06
1.19

-
0.66-1.46
0.67-1.69
0.64-2.18

0.91 RR

Antinori A 
et al. (5)

Ethnicity White (ref)
Black African
Other

-
2.76
2.29

-
1.71-4.43
1.40-3.75

0.0001 RR

Nascimento LV et 
al. (6)

Risk Group MSM (ref)
IDU
Heterosexual

-
1.79
2.95

-
0.98-3.92
1.61-5.43

0.0001 RR

Age
Sex
Transmission 
Route

>35
Male vs female
Sexual vs IDU

0.97
0.47
1.23

0.51-1.81
0.25-0.88
0.72-2.11

0.93
0.02
0.45

OR

Gender
Risk group

Male
Homosexual/bisexual

1.32
1.65

0.54-3.19
0.71-3.82

0.54
0.24

OR
OR

Health status Abgrall S 
et al. (3)

CD4 cell counts <100 27.94 11.91-65.51 0.001 RH

The UK 
Collaborative HIV 
Cohort (CHIC) 
Study Steering 
Committee (4)

CD4+ 0-50
50-199
200-349 (ref)
350-499
>500

10.82 
2.82 

-
0.13 
0.05 

(6.12, 19.14)
(1.60, 5.00)

0.0001 RR

Antinori A et al. (5) HIV Viral load <50 (ref)
51-10.000
10.000-100.000
>100.000

-
0.96 
1.69 
5.10 

-
(0.03, 0.54)
(0.01, 0.41)

0.0001 RR

Nascimento LV et 
al. (6)

CD+ cell For each increase in the 
CD4+ cell count of 50 
cells/mL

0.85 -
(0.40, 2.29)
(0.76, 3.75)

(2.53, 10.27)

0.01 OR0

Plasma HIV RNA 
Load

For each increase in the 
plasma HIV RNA load of 
1.0 log10 copies/mL

1.03 (0.75-0.97) 0.83 OR

CD4 cell count >400 (ref)
200-399
100-199
<100

1
4.79
10.2

37.09

(0.81-1.30) -
0.06

0.005
<0.0001

OR

-
0.94-24.44
2.00-51.90

7.49-183.67
ART status Abgrall S 

et al. (3)
Antiretroviral 
therapy

HAART vs none 0.66 0.50-0.86 0.002 RH0

Antinori A. 
et al. (5)

ART Status ART status at diagnosis, 
experienced vs. naïve

0.49 (0.26-0.91) 0.02 OR

Nascimento LV et 
al. (6)

ART ART therapy 0.67 0.29-1.57 0.36 OR

Prophylaxis Abgrall S 
et al. (3)

prophylaxis Cotrimoxazole 0.47 0.26-0.85 0.01 RH

Antironi A 
et al. (5)

History of TE 
prophylaxis

Cotrimoxazole 0.47 (0.24-0.90) 0.02 OR

Nascimento LV et 
al. (6)

prophylaxis Cotrimoxazole 0.3 0.15-0.60 0.001 OR
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ducing disease incidence. Prophylaxis should be 
discontinued in patients receiving therapy (5). The 
three studies included in this systematic review also 
stated that prophylactic therapy in the form of cotri-
moxazole can reduce the risk of cerebral toxoplas-
mosis.

Cerebral toxoplasmosis is the most common op-
portunistic infection of the central nervous system 
(13). The incidence of cerebral toxoplasmosis in-
creased significantly in CD4 cell counts below 100, p 
< 0.001, and in HIV viral loads above 50 viral load. 
However, the frequency of identification of cere-
bral toxoplasmosis was significantly reduced 
among patients on ART for more than 1 year (1).. 
Abgrall et al. and Antinori et al. also revealed statis-
tically and clinically significant results, which were 
0.66 and 0.49 times greater risk, respectively, when 
patients received antiretroviral therapy.

There are several limitations to this systematic 
review. First, the number of studies that met the el-
igibility criteria was only 4, so that more scientific 
evidence is needed to determine the risk factors for 
cerebral toxoplasmosis in patients with HIV. We 
hope that this systematic review can provide infor-
mation about the risk factors for cerebral toxoplas-
mosis in patients with HIV and become a reference 
for conducting future studies.

CONCLUSION

Age, female sex, low CD4 cell count, and high 
HIV viral load increase the risk of cerebral toxoplas-
mosis, whereas ART therapy and prophylaxis with 
cotrimoxazole can reduce the risk.
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