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Abbreviations: AIDS, acquired immuno deficiency syndrome; 
ART, antiretroviral therapy; CNS, central nervous system; CT, 
computed tomography; DRC, democratic republic of the congo; HIV, 
human immunodeficiency virus; MRI, magnetic resonance imaging; 
PCR, polymerase chain reaction

Introduction
Toxoplasmosis is a ubiquitous and cosmopolitan parasitosis 

formerly dreaded in its congenital form. But currently, its cerebral 
location is at the forefront with the human immunodeficiency virus 
(HIV) / acquired immunodeficiency syndrome (AIDS) pandemic.1,2 
It is described as an opportunistic infection of the CNS with a global 
seroprevalence of Toxoplasma gondii of 44.22% in people living 
with HIV according to a meta-analysis made by Safarpour et al.3 
Cerebral toxoplasmosis has been reported as the most common cause 
of focal cerebral lesions due to opportunistic infections complicating 
the course of HIV-infection.4 The diagnosis requires quite expensive 
devices: computed tomography (CT) or cerebral magnetic resonance 
imaging (MRI), but also the polymerase chain reaction (PCR) in the 
blood or in the cerebrospinal fluid that has good sensitivity and good 
specificity.1,5

Cerebral MRI is the main instrumental method for the diagnosis of 
cerebral toxoplasmosis, but MRI findings present in the literature are 
contradictory. Many authors agree only with the fact that etiotropic 
therapy causes the reduction of MRI anomalies in patients with 
cerebral toxoplasmosis within 2 weeks.6,7 Thus, the therapeutic test 

with the administration of cotrimoxazole is a diagnostic argument 
often used in our context where some investigations are not available 
or inconclusive.8,9 In the Democratic Republic of the Congo (DRC), 
where HIV seroprevalence is 0.8%,10 previous studies have been made 
on the neuro-infections associated with HIV-infection, thus bringing 
out the place of cerebral toxoplasmosis among all affections.11–13 It is 
in this context that we have conducted this work which aimed to study 
the current features of cerebral toxoplasmosis during HIV-infection in 
hospital setting in Lubumbashi, and to identify risk factors associated 
with mortality.

Materials and methods
This was retrospective study carried out on files of the patients 

received at the HIV / AIDS Center of Excellence of the University 
of Lubumbashi (CE-UNILU) at the Jason Sendwe hospital between 
January 2015 and December 2017. 

Have been included all patients in hospitalized in the CE-UNLU, 
in which the final diagnosis of cerebral toxoplasmosis was placed 
on the basis of the evocative clinical signs, laboratory investigations 
(serological detection of T. gondii-specific IgG and IgM antibodies 
in the blood serum with ELISA, hyperproteinorachia), radiological 
findings (cerebral imagings of toxoplasmosis when available) and a 
favorable evolution under anti-toxoplasma drug.

In cases where laboratory investigations did not confirm the 
diagnosis despite a strongly evocative clinic, a therapeutic test at 
cotrimoxazole made it possible to conclude. For each HIV-infected 
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Abstract

Introduction: Cerebral toxoplasmosis is the main opportunistic infection of the central 
nervous system (CNS) during in human immunodeficiency virus (HIV)-infection. 
The purpose of this study is to describe current epidemiologic, clinical, diagnostic, and 
prognostic features of cerebral toxoplasmosis during HIV-infection in hospital setting in 
Lubumbashi.

Methods: This descriptive and analytic study examined the records of 21 HIV-positive 
patients with cerebral toxoplasmosis. Data were collected over 36 months (from January 
2015 to December 2017) at the HIV/AIDS Center of Excellence in Lubumbashi (Democratic 
Republic of the Congo). 

Results: Twenty-one patients on 4,283 followed for HIV-infection completed the 
diagnostic criteria (a prevalence of 0.5%) with a sex ratio (M / F) of 1.3 and a mean age 
of 41.0±18.6 years. Major clinical manifestations were fever (100%), headaches (100%), 
motor deficit (61.9%), intracranial hypertension (47.6%), seizures (47.6%), and disorders 
of consciousness (42.9%). Cerebral imaging studies (4 Computed tomography scan) were 
performed and showed hypodensities with peripheral enhancement by cockade in 75% of 
the cases. The mean CD4 T-cell counts was 180.6±161.9 cells / mm3. Co-trimoxazole was 
the main anti-toxoplasma drug in all cases. The lethality rate was 42.9%. 

Conclusion: Early detection and primary prevention in HIV-infected patients remain 
essential to improve the prognosis and survival of these patients.
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patient, we have collected (from the hospitalization file) the following 
data: age, sex, prophylaxis, antiretroviral therapy (ART), clinical 
signs, CD4 T-cell counts, toxoplasmic serology, hemoglobin levels, 
neuroimagings (when available) and prognostic of the disease. These 
data were analyzed with the EPI Info 7.2 software. The Chi-Square 
test and the exact Fisher test for the comparison of the proportions 
were used. A value of p <0.05 was considered statistically significant.

Results
During the study period, 4,283 HIV-infected patients were admitted 

to CE-UNLU, including 21 cases of diagnosed cerebral toxoplasmosis, 
a prevalence of 0.5%. In admission, 11 (52.4%) patients had their 
HIV serological status already known and were already under 
chemoprophylaxis at cotrimoxazole and under antiretroviral therapy 
(ART) since a mean of 12.6±7.1 months. Cerebral toxoplasmosis was 
the circumstance of the discovery of HIV-infection in 47.6% of the 
cases. The mean age of the patients was 41.0±18.6 years (range: 15 
and 70 years). There was a male predominance, with a sex ratio (M 
/ F) of 1.3. 

Clinical signs were dominated by fever (100%), headaches 
(100%), motor deficit (61.9%), intracranial hypertension (47.6%), 
seizures (47.6%), and disorders of consciousness (42.9%) (Table 
1). Focal signs were at type of hemiplegia (six patients) and facial 
paralysis (two patients). Bergman triad associating fever, intracranial 
hypertension and focal sign was found in two patients.

Table 1 Distribution of cerebral toxoplasmosis patients by age, sex, and 
clinical signs

Variable Number 
(n=21) Percentage

Age

<20 years 3 14,3

20-29 years 2 9,5

30-39 years 6 28,6

40-49 years 2 9,5

50-59 years 5 23,8

≥60 years 3 14,3

Sex

Female 9 42,8

Male 12 57,2

Clinical signs

Fever 21 100

Headaches 21 100

Motor deficit 13 61,9

Intracranial hypertension 10 47,6

Seizures 10 47,6

Disorders of consciousness 9 42,9

In addition to cerebral toxoplasmosis, all patients presented 
neuromeningeal cryptococcosis; 3 patients had pulmonary tuberculosis 
and 2 had an ophthalmic zona. Brain CT scan was made in 4 patients 
and had mainly shown hypodensities with peripheral enhancement by 
cockade in 75% of the cases.

Anemia was found in 42.9% of the cases with a mean hemoglobin 
rate of 10.1±3.2 g / dL. The mean CD4 T-cell counts was 180.6±161.9 
cells / mm3 and 57.1% of the cases had a CD4 rate of less than 200 
cells/mm3. Cotrimoxazole (sulfamethoxazole 800 mg - thrimethoprim 
160 mg, tablet) was used in all patients (2 tablets three times a day). 
The secondary prophylaxis has been started in 12 patients (57.1%) 
having favorable outcome under cotrimoxazole attack treatment for 
a period that varied in our study between 1 and 24 months until the 
immune restoration.

The mean duration of hospital stay was 19.5±11.2 days. Over the 
twenty-one cases, we observed 9 deaths, a hospital lethality of 42.9%. 
As shown in Figure 1, none of the variables studied had influenced the 
lethality (p> 0.05).

Figure 1 Factors associated with death during cerebral toxoplasmosis. 

Discussion
Cerebral toxoplasmosis prevalence has decreased considerably 

with the advent of ART and the introduction of cotrimoxazole 
prophylaxis.1 However, in our study, we collected 21 cases over 
a period of three years (2015-2017). In our series, the hospital 
prevalence of cerebral toxoplasmosis was 0.5%. It is lower than those 
noted in other African series ranging from 2.2% to 17.5%.14–19 This low 
frequency in our study would be explained by a late diagnosis of HIV-
infection, a non-respect of primary prophylaxis with cotrimozaxole 
in some people, the lack of cheap screening and diagnostic tools. To 
these add the financial difficulties of patients because, since they take 
care of themselves, some of them die even before the diagnosis is 
posed.
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Although computed tomography has been available since 2000, 
its accessibility and systematic achievement in all patients with focal 
syndrome remains impossible in our environment. The mean age of our 
patients (41.0±18.6 years) is consistent with those found in literature 
ranging from 38 to 41.5 years.17,19 This mean age could be explained 
by the fact that HIV-infection reaches the younger population. 

Cerebral toxoplasmosis was the circumstance in which HIV-
infection was found in 47.6% of patients; this rate was 58% in the 
study of Cissoko et al.19 The delay in diagnosis of HIV infection is a 
major obstacle to the optimal management of this affection. For this 
reason, screening policies, as well as clinical management strategies 
for these patients, need to be revised to reduce HIV-infection related 
morbidity and mortality. Clinically, the majority of our patients had 
a febrile focal neurological picture. Regarding the frequency of 
symptoms including fever (100%), headache (100%) and motor deficit 
(61.9%), we noted a similarity with many studies.15,17,19 However, the 
percentage of patients with impaired consciousness (42.9%) was 
higher than in other series: 30.8% in Togo15 and 38% in Morocco.17

The enzyme-linked immunosorbent assay (ELISA) of IgM 
against the antigen of Toxoplasma gondii is also effective in 
distinguishing between infection and active toxoplasmosis in the 
immunocompromised.20 In our series, toxoplasmic serology had 
returned positive to IgM and the outcome under cotrimoxazole was 
favorable, confirming the diagnosis. Toxoplasmic serology, including 
the IgG assay, is insensitive to the diagnosis of active toxoplasmosis. 
Our diagnostic approach combining the clinical epidemiological 
context, toxoplasmic serology, computed tomography (where 
available) and therapeutic testing has resulted in a wide recruitment 
of cerebral toxoplasmosis cases. This approach is consistent with the 
recommendations of the Modi et al.21 on the management of focused 
brain lesions associated with HIV infection in low-income countries. 
Severe immunosuppression in our series (mean CD4 cell count 
180.6 cells/mm3 and 57.1% of the cases with CD4 cell count <200 
cells/mm3) is comparable to the literature that reports that cerebral 
toxoplasmosis occurs most often when CD4 cell count is less than 
200 cells/mm3.1,17–19

Clinical improvement was observed in 12 patients (57.1%). The 
lethality rate recorded in our series (42.9%) is close to that reported 
by Cissoko et al.19 (58%); but higher than those noted by Lahoucine et 
al.17 (28.6%) and Bamba et al.22 (16.7%). This overmortality is due in 
part to the advanced clinical stage of our patients and the combination 
of other opportunistic infections. Toxoplasmosis associated with HIV 
infection remains a major cause of death, probably underestimated. 
Reasons may include advanced clinical HIV infection prior to 
treatment due to late screening, exposure to multiple potential 
opportunistic pathogens in a tropical environment.

Conclusion
Cerebral toxoplasmosis remains among the opportunistic 

infections of the CNS encountered during HIV infection in 
Lubumbashi. Its diagnosis remains based on a bundle of clinical, 
computed tomography and therapeutic arguments. Lethality remains 
high. Because of the high risk of developing cerebral toxoplasmosis, 
anti-toxoplasma chemoprophylaxis should be widely prescribed in 
HIV-infected patients with positive toxoplasmic serology.
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