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Abstract 
Background and Aim: Cerebral toxoplasmosis is a very common opportu-
nistic infection in people living with HIV but the data on this pathology in the 
DRC are fragmentary. This study aims to assess the extent of cerebral toxop-
lasmosis and its associated factors in hospitals in the city of Kinshasa. Me-
thods: A cross-sectional study of data was collected from 263 PLHIV in 3 
medical hospital facilities in the city of Kinshasa during the period from 
01/01/2008 to 12/31/2013. Data on the socio-demographic, clinical, paraclin-
ical and evolutionary profiles were collected using a questionnaire. A predic-
tive model using logistic regression identified factors associated with cerebral 
toxoplasmosis at a threshold of p < 0.05. Results: The frequency of cerebral 
toxoplasmosis in PLHIV was 19.4%. The absence of cotrimoxazole prophy-
laxis (aOR 6.9 95% CI [2.7 - 17.5]), ART less than 6 months (aOR8.1 95% CI 
[3.2 - 21.0], the rate CD4 < 200 cells/mm3 (aOR 3.6 95% CI [1.018 - 12.8]) 
were independent predictors of cerebral toxoplasmosis. Conclusion: This 
study found a high prevalence of cerebral toxoplasmosis, similar to other stu-
dies. Early management of PLWHA is recommended to reduce this frequency. 
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1. Introduction 

Toxoplasmosis is a disease caused by Toxoplasma gondii (T. gondii), an obligate 
intracellular parasite that infects virtually all species of warm-blooded animals 
[1]. The parasite has a worldwide distribution with about a third of the world’s 
population infected. It has a complex life cycle, undergoing the sexual phase in 
the definitive feline host and the asexual phase in its intermediate hosts [1] [2] 
[3]. The parasite is transmitted to humans mainly through accidental ingestion 
of its oocysts from cat faeces, consumption of infected raw meat and rarely ver-
tical transmission during pregnancy [1]. The clinical presentations of the disease 
are diverse and depend mainly on the immune status of the host. The disease is 
usually self-limited in immunocompetent individuals, rarely causing pulmonary 
toxoplasmosis [2]. However, it can cause a fatal disease, cerebral toxoplasmosis 
(CD), in immunocompromised people [3]. 

CD is one of the opportunistic infections causing morbidity and mortality in 
people living with HIV (PLHIV). Primary infection with the parasite initially 
gives an IgM immune response, followed by a specific anti-T IgG response gon-
dii. As a result of the host’s immune response against T. gondii, the cyst stage of 
the parasite that contains slowly replicating bradyzoites is formed in skeletal 
muscles and neuronal tissue. However, in immunocompromised individuals, 
reactivation of T. gondii following the conversion of bradyzoites to the prolifera-
tive tachyzoite stage may result in toxoplasmic encephalitis (TE) [4]. The risk of 
TE increases with a decrease in the number of CD4+ T cells [5]. 

Several studies have documented the varying extent of cerebral toxoplasmosis 
in PLHIV. The seroprevalence of CD in people infected with HIV is often high 
in most studies, with a significant incidence of ET in patients with AIDS who do 
not receive prophylaxis [6]. Most of the available studies on the extent of CD in 
PLHIV have reported a prevalence of over 75% [7] [8] [9] [10]. In addition, the 
seroprevalence of CD of 81.4% among women of reproductive age in central 
Africa [11] and 83.6% among pregnant women in southwest Africa [12] has also 
been documented. The seroprevalence of TC is similarly high in most countries 
of sub-Saharan Africa [13] [14] [15]. 

Laboratory diagnosis of TC in PLHIV is not a common practice in health fa-
cilities in the Democratic Republic of Congo (DRC). In addition, data on the se-
roprevalence of TC are limited in the DRC and published studies on the extent 
of TC in PLHIV in our environment are absent. Therefore, this study deter-
mined the frequency of CD and assessed the risk factors associated with this 
opportunistic infection in PLWHIV who frequent hospitals in Kinshasa. 

The general objective of this study is to assess the extent of cerebral toxoplas-
mosis and its associated factors in hospitals in the city of Kinshasa. 

2. Methods 
2.1. Study Setting and Design 

A cross-sectional study based on the records of people living with HIV was 
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conducted at the University Clinics of Kinshasa, at the Provincial General Refer-
ence Hospital of Kinshasa and at the Monkole Hospital Center from 01/01/2008 
to 12/31/2013. 

2.2. Study Population 

Study participants were PLWHIV inhabitants of the city province of Kinshasa. A 
total of 263 records of HIV-positive people were identified consecutively in the 
three above-mentioned care centers during the study period. Study participants 
were diagnosed with HIV and follow-up at all three centers was done. The sam-
ple was exhaustive and included PVVs followed in the Internal Medicine Units 
of three hospitals and who met the inclusion criteria. 

To be included in the study, you had to be a PLWHIV diagnosed by 2 rapid 
tests and/or Elisa and followed in one of these three centers, be at least 14 years 
old and have a medical file providing the elements of interest, of the study. 

2.3. Data Collection 

Data were obtained using a structured survey form. PLWHIV was admitted 
consecutively by a documentary review conducted by the principal investigator 
and her team. This documentary review consisted in reviewing all the files of 
PLWHIV consulted in these hospitals. A pre-tested questionnaire was used to 
collect socio-demographic and clinical data on cerebral toxoplasmosis. Data 
were collected from each file of patients meeting the inclusion criteria. Some of 
the people living with HIV had had a brain scan, others had not. The variables of 
interest retained were socio-demographic, clinical, paraclinical (Lab, Imaging), 
therapeutic and vital outcome: death or cure. 

PLHIV: Subject with known HIV (confirmed in the file) by at least two rapid 
HIV positive tests and/or ELISA positive. 

TC+: PVV with suggestive symptomatology (infectious syndrome, signs of in-
tracranial hypertension and signs of localization) and a favorable outcome under 
antitoxoplasmic treatment based on Cotrimoxazole or Sulfadiazine-Pyrimethamine 
and/or Roundel image on CT Scan of the brain [11] [12]. 
- Patient treated with ARVs: any patient who received ARVs beyond 6 months. 
- Curative dose with CTX: loading dose with CTX (10 mg/kg/day of Trime-

thoprim and 50 mg/kg/day of sulfamethoxazole) 3X/day by infusion or per os 
for 6 to 8 weeks. 

2.4. Statistical Analysis  

Analyses were performed using SPSS 22.0. Descriptive statistics consisted of 
calculating the mean and standard deviation for quantitative data and the pro-
portions for categorical data. Pearson’s chi-squared test or Fisher’s exact test was 
used to comparing the proportions, while the Student’s t-test was used to com-
pare the means. The research for the factors associated with cerebral toxoplas-
mosis was carried out by the logistic regression test in univariate analysis. When 
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differences were observed between cerebral toxoplasmosis and the independent 
variables, the effect of potential confounders was investigated by logistic regres-
sion adjustment in multivariate analysis. Finally, the odds ratios (ORs) and their 
95% confidence intervals (95% CIs) were calculated to determine the degree of 
association between cerebral toxoplasmosis and the independent variables. A p 
value < 0.05 was considered to be the threshold of statistical significance.  

2.5. Ethical Considerations 

The data were collected anonymously and confidentially. The privacy and con-
fidentiality of the respondents were safeguarded. The three fundamental prin-
ciples of ethics were respected at the time of the study, namely: the principle of 
respect for the person, that of beneficence, and that of justice.  

3. Results 
3.1. Frequency of Cerebral Toxoplasmosis 

Out of 263 records of PLWHA collected in the 3 hospitals, 51 cases of cerebral 
toxoplasmosis were identified, i.e. a frequency of 19.4%. 

3.2. Sociodemographic Characteristics of the PLWHIV under Study 

The mean age of the patients was 42.6 ± 11.7 years with extremes of 16 years and 
71 years, 31.4% of these patients were between 30 and 39 years old. A male pre-
dominance was noted with 53.8% of men and 46.2% of women with a sex ratio 
of 1.3. The majority of these patients were unemployed (49.8%); 49.1% of the 
patients were married and 39% attended revival churches (Table 1). 

3.3. Clinical, Paraclinical and Therapeutic Characteristics 

Statistically significant and suggestive signs of cerebral toxoplasmosis were ex-
cruciating headache, coma, signs of lateralization, convulsions, and meningeal 
signs. With regard to vital signs, it appears that the mean PAM was significantly 
higher in PLWHIV with TC (p = 0.008); On the other hand, the CD4 count was 
more collapsed in patients with CD when comparing the medians of two groups. 
Patients with CT had a low frequency of primary CTX prophylaxis and their rate 
of ARV intake was low. Note that 16 PLHIV carried a cerebral CT Scan protocol; 
the tomodensitometric appearances were hypodense (65.5%), cockade (65.5%), 
nodular (37.5%) and rounded (31.3%) images (Table 2). 

3.4. Risk Factors Associated with Cerebral Toxoplasmosis 

On univariate analysis, lack of cotrimoxazole prophylaxis, taking ARVs for less 
than 6 months, and CD4 count < 200 cells/mm3 emerged as risk factors asso-
ciated with CD. 

After adjustment, in multivariate analysis, all univariate factors had emerged 
as risk factors associated with cerebral toxoplasmosis. The absence of cotrimox-
azole prophylaxis (adjusted OR 6.9 95% CI [2.7 - 17.5]), ART less than 6 months  
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Table 1. Sociodemographic characteristics and status of toxoplasmosis. 

Variables 
Over all 

n = 263 (%) 
TE− 

n = 212 (%) 
TE+ 

n = 51 (%) 
p 

Gender    0.373 

Male 140 (53.8) 111 (53.1) 29 (56.9)  

Female 120 (46.2) 98 (46.9) 22 (43.1)  

Age (years)    0.899 

<30 31 (12.2) 24 (11.8) 7 (13.7)  

30 - 39 80 (31.4) 62 (30.4) 18 (35.3)  

40 - 49 74 (29.0) 61 (29.9) 13 (25.5)  

≥50 70 (27.4) 57 (27.9) 13 (25.4)  

Marrital status    0.078 

Married 125 (49.1) 99 (48.3) 26 (52.0)  

Single 75 (29.4) 58 (28.3) 17 (34.0)  

Widower 37 (14.5) 35 (17.1) 2 (4.0)  

Divorced 18 (7.1) 13 (6.3) 5 (10.0)  

Profession    0.088 

Unemployed 119 (49.8) 96 (50.0) 23 (48.9)  

Independent 41 (17.2) 34 (17.7) 7 (14.9)  

State worker 65 (27.1) 51 (26.6) 14 (29.8)  

Student 14 (5.9) 11 (5.7) 3 (6.4)  

Religion    0.343 

Revival Church 39 (39.0) 34 (42.0) 5 (26.3)  

Catholic 36 (34.0) 28 (32.1) 8 (42.1)  

Protestant 18 (18.0) 14 (17.3) 4 (21.1)  

Other 7 (7.0) 5 (6.2) 2 (10.6)  

 
Table 2. Clinical, paraclinical and therapeutic characteristics according to TE. 

Variable 
Over all 

n = 263 (%) 
TE− 

n = 212 (%) 
TE+ 

n = 51 (%) 
p 

Excruciating headaches 73 (28.1) 46 (22.0) 27 (52.9) <0.001 

Coma 44 (16.7) 17 (8.2) 27 (52.9) <0.001 

Lateralization sign 43 (16.3) 10 (4.7) 33 (64.7) <0.001 

Convulsions 16 (6.2) 4 (1.9) 12 (23.5) <0.001 

Meningeal signs n (%) 53 (20.7) 26 (12.6) 27 (54.0) <0.001 

MBP 80.7 ± 16.3 79.4 ± 15.6 86.1 ± 18.0 0.008 

HR. bpm 98.5 ± 19.1 99.4 ± 19.1 94.8 ± 18.7 0.132 

FR. cpm 27.7 ± 8.7 28.3 ± 9.2 25.3 ± 5.4 0.339 

CD4 (cell/mm3) 110 (94.0 - 127.0) 114 (96.5 - 150) 98 (74.0 - 126.0) 0.014 

Cx Prophylaxis 169 (66.8) 150 (73.5) 19 (38.8) <0.0001 

ARV Treatment    <0.0001 

No 70 (33.3) 40 (23.8) 30 (71.4)  

Yes 140 (66.7) 128 (76.2) 12 (28.6)  
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(adjusted OR 8.1 95% CI [3.2 - 21.0], the CD4 count < 200 cells/mm3 (adjusted 
OR 3.6 95% CI [1.018 - 12.8]) increased the risk of developing CD by 7, 8 and 4, 
respectively (Table 3). 

4. Discussion 

In this study, the seroprevalence of cerebral toxoplasmosis was 19.4% in 
HIV-positive patients. Cerebral toxoplasmosis is a major opportunistic parasitic 
infection in people infected with HIV [16], especially when the CD4+ T lym-
phocyte count falls below 100 cells/μL [17]. The high prevalence of toxoplasmo-
sis in PLWHA in this study, therefore, highlights the need for prevention of all 
PLHIV by CT scan imaging [18]. This requires regular monitoring of people in-
fected with HIV and treatment of eligible subjects [19]. Cerebral toxoplasmosis 
is also likely to be very common in people with unrecognized HIV infection, 
putting them at high risk of death. Cerebral toxoplasmosis is one of the central 
nervous system disorders and opportunistic infections that define AIDS in pa-
tients with HIV/AIDS [20] [21] [22]. Screening for cerebral toxoplasmosis in 
people infected with HIV is not a common practice in care centers in Kinshasa. 
The high prevalence of cerebral toxoplasmosis in PLWHIV in this study warns 
healthcare professionals to consider this infection opportunistic to prevent the 
neurological complications associated with it. The prevalence of cerebral toxop-
lasmosis in this study among PLHIV appears to be lower than the studies by Ba-
hir Dar [23] and Addis Ababa [24], where the prevalence of 87.4% and 93.3% 
was documented, respectively. In contrast, a relatively similar prevalence has 
been found in several African studies [25] [26]. 

Headaches, coma and convulsions were the main reasons for consultation 
found in our patients, as noted in the African series [27]. The average consulta-
tion time for our patients seemed long. These long delays are common to several 
authors [28]. The denial of the HIV disease specific to the populations studied, 
the low socio-economic level and the use of traditional treatments partly justify 
this delay in consultation found in sub-Saharan Africa. Meningeal signs and focal  
 
Table 3. Risk factors associated with CD in PLHIV logistic regression analysis. 

Independants factors p Unadjusted OR (IC 95%) p Adjusted OR (IC 95%) 

Cx Prophylaxis     

Yes  1  1 

No <0.001 4.4 (2.3 - 8.4) <0.001 6.9 (2.7 - 17.5) 

Duration of ARV intake     

≥6 months  1  1 

<6 months <0.001 8.0 (3.8 - 17.1) <0.001 8.1 (3.2 - 21.0) 

CD4     

≥200 élts/mm3  1  1 

<200 élts/mm3 0.024 3.5 (1.2 - 10.6) 0.047 3.6 (1.02 - 12.8) 
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signs were the most common on examination of the neurological system, indi-
cating the advanced stage of the patients’ immune status. Indeed, the attack of 
the central nervous system during the TC in the PLWHIV is frequent and is the 
consequence either of the immunosuppression induced by the virus of the HIV, 
or of the attack of the CNS by the toxoplasm Gondi itself, or side effects linked 
to antiretroviral treatments including immune restoration and/or direct toxicity 
[29]. Cotrimoxazole prophylaxis and ART offer a significant improvement in the 
quality of life of people living with HIV, preventing weakening of their immune 
system and reducing the onset of opportunistic infections [30]. Cotrimoxazole 
prophylaxis and ARV therapy were not used regularly, only 66.8% and 66.7%, 
respectively, of the patients in this study, had received these treatments. This is 
in agreement with the data reported in the study carried out in Recife [31]. The 
mean CD4 of TC+ patients was significantly lower compared to patients without 
TC, which means a high risk of disease reactivation, progression to AIDS and 
establishment of opportunistic infections are high [32]. It is clear that some dif-
ficulties must be overcome, such as non-compliance with treatment and the 
correct use of drugs aimed at improving the quality of life and the length of life 
of these patients [33]. 

After adjustment in multivariate analysis, the absence of cotrimoxazole 
prophylaxis (adjusted OR 6.9 95% CI [2.7 - 17.5]), ART less than 6 months (ad-
justed OR 8.1 95% CI [3.2 - 21.0], CD4 count < 200 cells/mm3 (adjusted OR 3.6 
95% CI [1.018 - 12.8]) were the independent factors associated with cerebral 
toxoplasmosis and respectively multiplied by 7, 8 and 4 the risk of developing 
CD All of these determinants are linked to cerebral toxoplasmosis through the 
weakening of their immune system and thus increasing the risk of developing 
opportunistic infections. 

5. Conclusion 

The frequency of cerebral toxoplasmosis is very high in the population of PLHIV 
in Kinshasa. This frequency is associated with the absence of cotrimoxazole 
prophylaxis, the length of time you take ARVs and the low CD count. Good 
monitoring of PLWHA could reduce this rate of cerebral toxoplasmosis. 
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