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Abstract

Introduction: Human immunodeficiency virus (HIV) infection is associated with progressive immune suppression,
predisposing patients to opportunistic infections such as toxoplasmosis. This study aimed to determine the
seroprevalence of Toxoplasma gondii among people living with HIV/AIDS (PLHIV) receiving antiretroviral therapy
(ART) who underwent viral load testing at the Matam Communal Medical Center, Conakry, Guinea.

Material and Methods: A prospective descriptive study was conducted from October 1, 2021 to October 31, 2023
among PLHIV followed at the Matam Communal Medical Center. Sociodemographic, immunological (CD4+ T-cell count),
virological (HIV viral load), and serological data for Toxoplasma gondii were collected and analyzed.

Results: A total of 203 PLHIV were enrolled, with a predominance of females (67.49%) and a mean age of 39 years
(range: 18-76 years). Among the 81 patients who underwent viral load testing, 70% (57/81) had a detectable viral load.
Advanced immunodeficiency was common, with a mean CD4+ T-cell count of 124.52 cells/pL (range: 5-349 cells/uL).
Nearly half of the patients with a detectable viral load (49%, 28/57) were seropositive for Toxoplasma gondii.
Toxoplasma infection was more frequent among patients aged 21-40 and 41-60 years, females, and single individuals,
and was predominantly associated with low CD4+ T-cell counts.

Conclusion: The study reveals a high prevalence of Toxoplasma gondii infection among PLHIV with detectable viral load
and advanced immunosuppression. These findings highlight the need for strengthened biological monitoring and
integrated management strategies to prevent and control opportunistic infections in PLHIV.
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1. Introduction

Human Immunodeficiency Virus (HIV) is a retrovirus belonging to the genus Lentivirus of the family Reoviridae. It
causes a chronic infection characterized by progressive destruction of CD4+ T lymphocytes, leading to severe
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immunodeficiency and the development of acquired immunodeficiency syndrome (AIDS) [1-3]. This immune
dysfunction renders infected individuals highly susceptible to opportunistic infections and certain malignancies, which
remain major causes of morbidity and mortality among people living with HIV/AIDS (PLHIV), particularly in sub-
Saharan Africa [2,3].

Among opportunistic infections, toxoplasmosis—caused by the intracellular protozoan Toxoplasma gondii—represents
a significant public health concern in immunocompromised individuals. While infection is often asymptomatic in
immunocompetent hosts, it may lead to severe and potentially fatal complications in PLHIV, especially in cases of
advanced immunosuppression [4]. Cerebral toxoplasmosis is one of the most frequent and severe opportunistic
infections of the central nervous system in AIDS patients, commonly occurring when CD4+ T-cell counts fall below 200
cells/pL [9-13].

In developing countries, microbial infections continue to be among the leading causes of medical consultations and
hospitalizations, contributing substantially to disease burden and mortality [5,6]. The prevalence of HIV and associated
opportunistic infections varies widely across regions and populations. In sub-Saharan Africa, HIV infection
disproportionately affects socioeconomically vulnerable populations, where access to early diagnosis, biological
monitoring, and effective treatment remains limited [6].

Several studies have reported high seroprevalence rates of Toxoplasma gondii infection among PLHIV, although
considerable geographical variability exists. For instance, studies conducted in Ethiopia and Zambia have shown
seroprevalence rates ranging from moderate to very high among both HIV-positive and HIV-negative individuals [7,8].
In West Africa, data indicate that HIV/toxoplasmosis coinfection remains common and constitutes a major clinical
challenge [9-13].

In Guinea, despite the recognized burden of HIV infection, data on the seroprevalence of Toxoplasma gondii among
PLHIV remain scarce and fragmented [14]. Limited access to routine viral load testing and immunological monitoring
further complicates the early detection and management of opportunistic infections in this population.

The present study was therefore conducted to determine the seroprevalence of Toxoplasma gondii among people living
with HIV/AIDS receiving antiretroviral therapy at the Matam Communal Medical Center in Conakry, with particular
emphasis on patients who underwent viral load testing. The findings aim to contribute to improved understanding of
HIV /toxoplasmosis coinfection in Guinea and to support the implementation of appropriate preventive and therapeutic
strategies.

1.1. Study area

This study was conducted at the laboratory of the Belgian Doctors Without Borders project (Médecins Sans Frontiéres—
Belgium, MSF/B) located at the Matam Communal Medical Center (CMC), Conakry, Republic of Guinea. The laboratory
comprises three main units: the HIV unit, the GeneXpert unit, and the Biocentric unit dedicated to viral load analysis.
1.2. Study design and duration

A prospective, descriptive cross-sectional study was carried out over a period of two years, from October 1, 2021 to
October 31, 2023.

1.3. Study population

The study population consisted of people living with HIV/AIDS (PLHIV) receiving antiretroviral therapy (ART) and
followed at the Matam Communal Medical Center under the MSF/B HIV care program during the study period.

1.4. Sampling technique

An exhaustive sampling method was used. All PLHIV receiving ART at the Matam Communal Medical Center during the

study period who met the inclusion criteria were enrolled.

1.5. Inclusion and exclusion criteria

1.5.1. Inclusion criteria

All PLHIV receiving antiretroviral therapy at the Matam CMC under the MSF/Belgium program who provided informed
consent and agreed to comply with the clinical and biological follow-up schedule were included.
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1.5.2. Exclusion criteria

PLHIV not enrolled in the MSF/Belgium HIV care program and outpatients not undergoing regular follow-up at the
Matam CMC were excluded.

1.6. Data collection

Sociodemographic, clinical, immunological, and virological data were collected using standardized data collection
forms. The variables analyzed included age, sex, marital status, profession, place of residence, CD4+ T-cell count, HIV
viral load, and Toxoplasma gondii serological status.

1.7. Biological sample collection

Venous blood samples were collected from each participant using sterile techniques. Approximately 5 mL of blood was
drawn and placed into EDTA tubes for immunological and virological analyses, allowing for repeat testing if necessary.
1.8. Determination of HIV viral load

HIV-1 viral load was determined by detection and quantification of HIV-1 RNA in plasma using the GeneXpert® HIV-1
Viral Load assay (MSF/B reference). This assay is based on reverse transcription polymerase chain reaction (RT-PCR)
technology and was performed according to the manufacturer’s instructions.

CD4+ T-cell count

CD4+ T-lymphocyte counts were measured using standard immunological techniques routinely employed at the Matam
CMC laboratory.
1.8.1. Detection of Toxoplasma gondii

Serological detection of Toxoplasma gondii infection was performed using enzyme immunoassay techniques. Anti-
Toxoplasma gondii IgG and IgM antibodies were detected using ImmunoComb® Toxo IgG and IgM kits (Orgenics Ltd.,
Yavne, Israel) and confirmed by enzyme-linked immunosorbent assay (ELISA) using the Mini-Vidas analyzer
(bioMérieux, Marcy-I'Etoile, France), in accordance with the manufacturers’ recommendations.

1.8.2. Ethical considerations

The study was conducted in accordance with ethical standards for research involving human participants. Prior to
enrollment, informed consent was obtained from all participants. Confidentiality and anonymity of patient data were
strictly maintained throughout the study.

2. Results

The application of the research methodology resulted in the following results presented in the form of tables, figures
and graphs which were interpreted, commented and discussed according to the data from the available literature.

2.1. Distribution of PLHIV on ARV treatment according to epidemiological parameters

Table 1 Socio-demographic characteristics of PLHIV

Communes Number | Percentages
Matoto 38 18.71

Matam 36 17.73

Dixinn 12 5.91

Kaloum 11 5.41

Outside Conakry 72 35.46

Total 203 100
Socio-professional characteristics | Number | Percentage (%)
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Housewives 68 33.49
Workers 61 30.04
Commercial agents 48 23.64
Administration agents 2 0.98
Security guards 8 3.94

Health workers 2 0.98
Teachers 2 0.98
Students/Pupils 6 2.95
Unemployed 6 2.95

Total 203 100

Age groups (years) Number | Percentage
<20 16 7.88

21-40 91 44.82

41-60 81 39.90

261 15 7.39

Total 203 100

Marital status Number | Percentage
Singles 132 65.02
Divorced 39 19.21
Married 31 15.27
Widow 1 0.50

Total 203 100

Sexe Number | Percentages
Female 137 67.49

Male 66 32,51

Total 203 100

Average age=39 years, extremes: 18 and 76 years; Sex-ratio (F/M) =2.07

2.2. Determination Of Biological Parameters In Hiv/Aids Patients Receiving Arv Treatment
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Figure 1 Determination of HIV/AIDS viral load and CD4 in patients on ARV treatment
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Figure 2 Distribution of HIV/AIDS patients with detectable viral load according to the LTCD4+ rate
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Figure 3 Variation in CD4 count and viral load in PLHIV

Table 2 Distribution of HIV/AIDS and toxoplasmosis co-infected individuals by age group (n=28)

Age group (years) | Number | Percentages
<20 0 0

21-40 15 53.57

41-60 11 39.28

261 2 7.14

Total 28 100

Table 3 HIV/AIDS and Toxoplasma gondii co-infection according to marital status (n=28=)

Marital status | Number | Percentage

Singles 15 53.57
Married 4 14.28
Divorced 8 28.57
Widow 1 3.57

Total 28 100
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3. Discussion

The objective of the present study was to determine the seroprevalence of Toxoplasma gondii in people living with
HIV/AIDS receiving antiretroviral therapy at the Matam Community Medical Center.

In this present work, we discussed the demographic characteristics of all patients initially included in the study before
addressing the study of the seroprevalence of toxoplasmosis in the 81 patients for whom the viral load was detected.

3.1. Demographic characteristics of PLHIV under ARV treatment Matam Communal Medical Center in Conakry

Table 1 shows that most of the patients come from other municipalities outside the Conakry and Matoto areas, i.e.
35.46% and 17.73% respectively. These results could be justified by the accessibility to health facilities and non-
acceptance of test results followed by doctors' instructions. Which explains a high rate of patients at the Reference and
Diagnostic Hospitalization Center at the CMC of Matam. In addition, the demographic concentration and the (precarious)
living conditions in the study area also reflect this high proportion in two municipalities compared to those of Kaloum.
These rates were 5.41% for Kaloum, 17.73% for Matam, 5.91% for Dixinn. The majority of studies carried out in Africa
show that HIV infection affects the most disadvantaged populations. These populations, with little or no education, are
less affected by awareness messages. The vulnerability to HIV of this segment of the population could also be explained
by poverty and insufficient socio-economic infrastructure. This same trend was reportedin 2017 by Niang I., with
69.52% living in rural areas and 60% unemployed in the department of Oussouye , by Kamala A, in 2016 who found
63.29% patients living in rural areas and 87.92% unemployed in the department of Sédhiou and by Tamba T., who
reported that 80.30% lived in rural areas and 82% were unemployed in the department of Bignona in Senegal in 2013
[15-17]. This rural predominance underlines the importance of decentralizing the monitoring of PLHIV, with delegation
of tasks to local structures such as health posts. Table 2 shows that of the 203 positive patients, 67.49% were female
versus 32.59% male with a sex ratio of 2.07. Identical results were found in several African countries. Thus, Saka B in
Togo, found in his study a female predominance with 72.9% and a sex ratio (F/M) of 2.5 [18]. These data suggest that
African women would be at least 2.5 times more exposed to contracting HIV than their male counterparts. Furthermore,
through Table 1, we observe that Housewives were the most affected, i.e. 33% followed by workers (30%). The same
observation was made by Abay et al, (2018), in Ethiopia, who reported a predominance of Workers with 32%, followed
by Housewives (19%) [19]. Through the two studies, we can affirm that Housewives and Workers belong to a vulnerable
group less affected by the awareness methods applied in Africa [20]. In our study population, the majority of the cohort
(126 patients) or 62% (n=203) of cases were female with a sex ratio (F/M) of 2.07. The feminization of the epidemic
could be explained by the fact that transmission is essentially heterosexual in Africa with a vulnerability of the female
gender on several levels

Table 1 shows that most of the patients come from other municipalities outside the Conakry and Matoto areas, i.e.
35.46% and 17.73% respectively. These results could be justified by the accessibility to health facilities and non-
acceptance of test results followed by doctors' instructions. This explains a high rate of patients at the Reference and
Diagnostic Hospitalization Center at the CMC of Matam.

3.2. Toxoplasma gondii carriage by patients

Of the 203 people living with HIV (PLHIV) included in the study, only 81 patients had been tested for toxoplasmosis, as
viral load was only determined in these individuals. Therefore, the statistical analysis focused on a sample of 81 patients
enrolled in the support program for individuals with an undetectable (non-transmissible) viral load. Of these, 70% had
a detectable viral load (CV < 40 copies/ml) with a mean of 59,277 copies/ml, while 30% had an undetectable viral load.
No difference was observed between the 116 patients on treatment and the 81 patients with a detectable viral load
measurements while on antiretroviral therapy. This study was part of a follow-up program for people living with HIV
(PLHIV); therefore, biological data were analyzed after several months of antiretroviral treatment, in accordance with
National Policies, Standards, and Procedures for the Management of Sexually Transmitted Infections (STIs). Two tests
were required for follow-up: CD4 lymphocyte count and viral load measurement. The study found that when the CD4
lymphocyte count increases, the viral load decreases (becoming undetectable), and when the CD4 lymphocyte count
decreases, the viral load increases (becoming detectable).

Figure 3 shows the relationship between CD4 count and viral load, analyzed using correlation tests. These tests were
applied after selecting patients who had both CD4 count and viral load results while on antiretroviral therapy. This
study was part of a follow-up program for people living with HIV (PLHIV); therefore, biological data were analyzed after
several months of antiretroviral treatment, in accordance with National Policies, Standards, and Procedures for the
Management of Sexually Transmitted Infections (STIs). Two tests were required for follow-up: CD4 lymphocyte count
and viral load measurement. The study found that when the CD4 lymphocyte count increases, the viral load decreases
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(becoming undetectable), and when the CD4 lymphocyte count decreases, the viral load increases (becoming
detectable).

The prevalence of toxoplasmosis in 81 of the 203 people living with HIV/AIDS (PLHIV/AIDS) receiving antiretroviral
therapy at the Matam Community Medical Center in Conakry for whom viral load was high. The frequency of
toxoplasmosis in this patient group was 49% (=28/57). This frequency is significantly lower than that reported in 2024
by Makanera et al, in a study conducted at China-Guinea friendship hospital. Indeed, in 2024, Makanéra et al. reported
in one of their studies that the prevalence of toxoplasmosis/HIV coinfection was high, significantly higher than that
detected in the present study [2]. Indeed, these authors reported that their study revealed that 83.3% of patients who
tested positive for HIV were also positive for toxoplasmosis.

3.3. According to marital status, singles were more infected by Toxoplasma gondii

Toxoplasmosis was more frequently associated with patients whose CD4 count decreased significantly. This is
consistent with data from the literature, since it is an opportunistic infection in immunocompromised individuals [2].
Cerebral toxoplasmosis is one of the main opportunistic infections of the central nervous system in AIDS. It most often
occurs in the context of severe immunosuppression [22]. Toxoplasma gondii infection rates vary between countries and
also between study authors [2,21-23].

In Zambia, Kapembwa et al.,, [7] was significantly lower than those found in 2009 by Shimelis et al., which were 93.3%
and 86.7% in HIV-positive and HIV-negative patients, respectively [8]. Toxoplasma gondii, a parasite belonging to the
phylum Apicomplexa. Infection in pregnant women may lead to abortion, stillbirth or other serious consequences in
newborns [8]. Infection in immunocompromised patients can be fatal if not treated. This data thus requires close
monitoring of all patients included in this study.

4., Conclusion

These results show a high prevalence of toxoplasmosis among people living with HIV who underwent viral load testing.
Therefore, the overall result shows that the early initiation of integrated and appropriate antiretroviral therapy in
people living with HIV/AIDS, including biological monitoring, ensures the protection of patients against advanced
immunosuppression, thus preventing opportunistic infections such as toxoplasmosis, which can worsen the disease,
particularly in the case of cerebral toxoplasmosis.
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