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1. Introduction

ABSTRACT

Objective: To determine Toxoplasma gondii (T. gondii) as a cause of morbidity and mortality in
human immunodeficiency virus (HIV) infected patients by ELISA method and to investigate
toxoplasmosis-associated risk factors. Methods: This cross sectional study was conducted
with 385 patients with HIV/AIDS referred to the behavior disease consultation center in
Kermanshah, Iran between May 2012 and June 2013. Anti-Toxoplasma 1gG and IgM antibodies
were measured by using the ELISA method. Also, the relationship between the infection and
age, gender, education, occupation, antiretroviral status, CD4+ cell counts and some other
factors of the patients were assessed. P<0.05 was considered statistically significant. Results:
Among the HIV-positive patients, 40.8% (157/358) and 2.6% (10/358) patients were positive
for anti-T. gondii IgG and IgM antibodies, respectively. The mean CD4+ count in the patients
with HIV was 327 cells/uL. A significant correlation was observed between the toxoplasmosis
infections with the age group (P<0.05). Nevertheless, no statistically significant difference was
found between gender, living area, educational level, occupational, marital status, antiretroviral
status, prophylaxis, CD4+ cell count and toxoplasmosis. Conclusions: This study revealed
that the patients with HIV infection were at the high risk of developing toxoplasmosis disease
especially those patients who do not receive antiretroviral therapy and prophylaxis. The
development and use of the effectiveness-based guidelines for controlling and the prevention
reactivation of the latent 7. gondii infection is required.

as those with acquired immune deficiency syndrome (AIDS) and
patients receiving chemotherapy or immunosuppressive drugs,

an infection with T. gondii may be reactivated in various organs

Toxoplasma gondii (T. gondii) as a ubiquitous parasite is one of
the most common zoonotic parasitic diseases in almost all warm-
blooded vertebrates across the world. It is estimated that 1/3
of the human population in the world has been infected by this
protozoan parasite(l]. The primary infection with 7. gondii can be
asymptomatic and self-limiting in immunocompetent individuals[1].

However, in pregnant women, immunocompromised patients such
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especially brain[2].
Cerebral toxoplasmosis is an important health-related complication
in patients with AIDS, which is often observed in the advanced

stages of the disease and can lead to morbidity and mortality. In
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the absence of prophylaxis strategies, 30%—40% of HIV-infected
patients will develop toxoplasmic encephalitis (TE)[3]. Suitable
prophylaxis can effectively reduce the rate of TE. Therefore, a
timely diagnosis and treatment of 7. gondii serious affect the clinical
management of patients with HIV. Additionally, with advent of
highly active antiretroviral therapy (HAART) and its effect in
improving the immunological status of patients with AIDS have
reduced the incidence of TE and death associated with it.

In Iran, the first case of the HIV infection was detected in 1986. By
2014, 27 888 Iranians were reported to be infected with HIV among
which 12.63% (3 300 individuals) lived in the Kermanshah Province
in the west of Iran[4]. Despite our knowledge on the epidemiology
of the HIV infection in Iran, little information is available about
opportunistic infections in the population of HIV patients. A
recent systematic review study of toxoplasmosis in Iranian
immunocompromised patients including HIV/AIDS, cancer, and
transplantation showed that the rate of seroprevalence was 50.01%I[51.
Due to a lack of information on the toxoplasmosis serologic status
among patients with HIV in Kermanshah, Iran, the risk for damage
to the brain and the high morbidity rate of these patients, this study
aimed to evaluate the seroepidemiology of T. gondii infection in
patients with HIV. Moreover, improving our knowledge about the
seroepidemiology of toxoplasmosis among patients with HIV/AIDS
can help us design effective strategies for controlling and preventing

this disease.

2. Methodology

2.1. Sample collection and epidemiological factors

This cross sectional study was carried out with 385 patients with
HIV/AIDS referred to the behavior disease consultation center
(BDCC) in Kermanshah in the West of Iran from May 2012 to June
2013. The study participants were diagnosed with HIV and were
undergoing the follow up process by the healthcare professionals in
the BDCC. The demographic and epidemiologic characteristic of the
patients were collected through interviews. In addition, the patients
were evaluated with regard to the presence of co-infections, receiving
anti-Toxoplasma prophylaxis and antiretroviral therapy (ART). The
CD4+ T-lymphocyte counts for each patient were measured by the
flow cytometry procedure and documented in the patient health file.
A sample consisting of 5 mL of venous blood was collected from
each person. After the separation of serum, it was labeled and stored

at 20 °C until the time of use.

2.2. ELISA

The sample was tested for anti-Toxoplasma IgG and IgM antibodies

by using the ELISA technique according to the manufacturers’

instructions (Toxoplasma 1gG and IGM kit, PISHTAZ TEB®, Tehran,
Iran). The optical density of IgG and IgM antibody titers were read
at 450 nm. The sample containing above 11 IU/mL was considered
positive. The patient was diagnosed negative when the titer the
serum IgG and IgM antibodies were lower than 9 IU/mL. Those
patients with the range of antibody titers between 9 and 11 IU/mL

were considered doubtful positive.

2.3. Ethical clearance

This study was approved by the Research Ethics Committee
affiliated with the Kermanshah University of Medical Sciences,
Kermanshah, Iran. All the patients were requested to sign the written

informed consent form.

2.4. Statistical analysis

Descriptive and inferential statistics via the SPSS software v.16
was used for data analysis. The Chi-squared and Fisher’s exact tests
were used to report the associations between variables. P<0.05 was

considered statistically significant.

3. Results

In this study, 385 patients consisting of 281 males and 104 females
participated. The age range of the patients was 3—68 years and
the mean age of the male and female patients was 37.9 years and
34.0 years, respectively. Also, 40.8% (157/358) and 2.6% (10/358)
patients were positive for anti-T. gondii IgG and IgM antibodies,
respectively. The prevalence of IgG and IgM antibodies was higher
in the age group of 46—60 years, which was statistically significant
(P=0.01 and P=0.01, respectively).

No statistically significant association was reported between the
seroprevalence of Toxoplasma infection (seropositivity to IgM or IgG
antibodies) and gender, the level of education, occupation, residence,
marital status, prophylaxis status and use of azithromycin (P>0.05)
(Table 1).

The ART was received by 203 patients with HIV as follows:
zidovudine/lamivudine/nevirapine (n=24), tenofovir/emtricitabine/
nevirapine (n=5), zidovudine/lamivudine/efavirenz (n=162) and
tenofovir/emtricitabine/lopinavir/ritonavir (n=12).

The majority of the patients had the history of infection with
hepatitis C (n=190), hepatitis B (n=17), tuberculosis (n=69) and
candidiasis (n=42). About 41.1% (78/190) patients with hepatitis C
had Toxoplasma seropositivity for the anti-Toxoplasma 1gG antibody
and 4 patients with hepatitis C had seropositivity for the anti-
Toxoplasma 1gM antibody. However, no statistically significance
association was reported between seropositivity and the above-

mentioned infections (P>0.05).
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Table 1
The sociodemographic characteristics of HIV-infected patients in this study.
Demographic characteristics No. participants (%) 1eG IgM
Positive number[n(%)] P value Positive number[n(%)] P value
Age group
<15 15(3.9) 1(6.7) 0.010* 2(13.3) 0.010*
16-30 48 (12.5) 18 (37.5) 12.1)
31-45 267 (69.4) 110 (41.2) 5(1.9)
46-60 53 (13.8) 28 (52.8) 1(1.9)
>61 2(0.5) 0 1 (50)
Gender
Male 281 (73.0) 112 (39.9) 0.545 8(2.8) 1.000
Female 104 (27.0) 45 (43.3) 2(1.9)
Living area
Urban 377 (97.9) 151 (40.1) 0.067 9(2.4) 0.191
Rural 8(2.1) 6 (75.0) 1(12.5)
Marital status
Single 149 (38.7) 55(37.0) 0.342 74.7) 0.223
Married 150 (39.0) 64 (43.0) 3(2.0)
Widowed 34 (8.8) 18 (53.0) 0
Divorced 52 (13.5) 20 (38.5) 0
Educational
illiterate 51(13.2) 21 (41.2) 0.739 1(2.0) 0.898
Primary 79 (20.5) 32 (40.5) 3(3.8)
Secondary 154 (40.0) 68 (44.2) 3(1.9)
Tertiary 88 (22.9) 32 (36.4) 3(34)
College 13(34) 4 (31.0) 0
Occupation
Clerks 8(2.1) 5(62.5) 0.132 0 0.641
Housewife 87 (22.6) 43 (49.4) 1(1.1)
Unemployed 133 (34.5) 48 (36.1) 5@3.8)
Other Jobs 157 (40.8) 61(39.1) 4(2.6)
Status Azithromycin
With Azithromycin 34 (8.8) 13 (38.2) 0.752 1(2.9) 0.608
Without Azithromycin 351 (91.2) 144 (41.0) 9 (2.6)
Status prophylaxis
With co-trimoxazole 171 (44.4) 73 (42.7) 0.495 7(4.1) 0.099
Without co-trimoxazole 214 (55.6) 84 (39.3) 3(1.4)
* P<0.05.
Table 2
The frequency of 385 HIV-positive patients seropositive and seronegative for Toxoplasma gondii related to the levels of CD4+ and use of ART[n(%)].
L. No use of ART Use of ART
D4 cell count No. participants IgM positive 1gG positive IgM positive 1gG positive
<50 cells/uL 35 0 (0.0) 7 (20.0) 0(0.0) 11 (31.4)
50-100 cells/uL 43 1(2.3) 7(16.3) 2 (4.6) 6(13.9)
100-200 cells/uL 75 1(1.3) 18 (24.0) 1(1.3) 17 (22.7)
>200 cells/uL 232 2(0.9) 43 (18.5) 3(1.3) 48 (20.7)
Total 385 4(1.0) 75 (19.5) 6 (1.6) 82 (21.3)

The mean CD4+ lymphocyte count of the patients with HIV
was 327 cells/uL. About 35.8% (28/78) of the patients with HIV
who had CD4+ count below 100 cells/uL were seropositive to the
Toxoplasma 1gG antibody. Regarding chemoprophylaxis in HIV, 14
and 7 Toxoplasma-seropositive patients with a CD4+ cell count <
100 cells/mm’ were not receiving ART and prophylaxis, respectively.
No statistically significance association was observed between
the patient seropositivity and CD4+ T cell count (P>0.05). The
frequency of seropositivity and antiretroviral use related to the levels
of CD4+ T- lymphocytes are shown in Table 2.

4. Discussion

Opportunistic infections (Ols) are one of the identified causes for
enhancing immunodeficiency in patients with HIV. Also, T. gondii
as one of the Ols causes cerebral toxoplasmosis that can be a major
threat to the health of patients with HIV. Antiretroviral drugs and
HAART have suppressed HIV viral replication and increased CD4+
T-cell counts. Therefore, the incidence of Ols in these patients has
reduced|6].

This study aimed to investigate the toxoplasmosis serology in
patients with HIV referred to the BDCC in Kermanshah, Iran. In

total, 40.8% of the patients were seropositive for the anti-T. gondii
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IgG antibody. This seroprevalence did not vary greatly from previous
study performed among the general population in the same region
(36.3%)171. The results of this study revealed that the HIV infection
did not increase the risk for toxoplasmosis. A probable reason is
that the patients mainly acquired this infection during childhood and
adolescence and before the HIV infection. A meta-analysis study
among patients with HIV/AIDS in Iran showed that the risk for
toxoplasmosis was 50.05%I(5]. The lower risk in our study can be
attributed to differences in lifestyles, geographic area and weather
conditions. Kermanshah province has a moderate and mountainous
climate. It is rainy mostly in winters and is moderately warm in
summers. Therefore, climate effects influence the survival of oocysts
in this environment. However, this infection is widespread in the
humid and warm weathers than in other weathers. Furthermore, the
consumption of undercooked or raw meat is a risk factor for the
infection with toxoplasmosis. A study reported that 18.2% of the
sheep cattle and goats in Kermanshah province had the serological
evidence for the 7. gondii infection(8]. Therefore, patients with HIV
are at the risk for acquiring the toxoplasmosis infection in this area.

In this study, the prevalence of the anti-T. gondii IgM antibody was
2.6% (10/385) including eight men and two women. Nevertheless,
no statistically significant difference was observed (P>0.05).
Regarding previous studies, a study from Ethiopia showed that
anti-T. gondii IgM antibodies seroprevalence in HIV seropositive
individuals, was 10.7%I9]. However, Rahimi et al. reported that
no person had the IgM anti-T. gondii antibodies in Mazandaran
Province, North of Iran[10]. Shen et al. found three patients (1.2%)
with the anti-Toxoplasma IgM antibody[111.

Among all patients with HIV, 112 men (112/281, 39.9%) and 45
women (45/104, 43.3%) were positive for the anti-T. gondii IgG
antibody. Although few studies have reported vertical transmission
of T. gondii through reactivation of toxoplasmosis, it is relatively
rarel[12.13]. No statistically significant difference was detected in the
seroprevalence of the anti-Toxoplasma 1gG antibody between males
and females (P>0.05).

The overall seroprevalence was highest in the 46—60 year age
group (51.8%, 28/53) in his study. The study of Zhang et al. has
shown the highest prevalence of disease in 3rd and 4th decades of
life[14]. Nonetheless, Walle et al. reported the highest prevalence rate
in 21-30 year age group[9]. This can probably be explained by the
prolonged exposure time with the increase of patient age.

Many studies showed that more Iranian patients with HIV were
illicit drug abusers[15,16]. The illicit drug users are at the high risk
for the toxoplasmosis infection, particularly due to inferior socio-
economical, occupational and nutritional situations[17,18]. In this
study, approximately 1/3 of the patients were unemployed. However,
no statistically significant difference was observed between
occupation, the educational level, marital status and residence areas
and seroreactivity to the anti-7. gondii antibodies.

Azithromycin is used for the treatment or as the prophylaxis
for Mycobacterium avium, subspecies paratuberculosis, but it can
also provokes Crohn's disease. Since azithromycin can be an
alternative treatment for the toxoplasmosis[19], its correlation with
seroepidemiology of the infection was assessed. However, no
statistically significant difference was reported between the T. gondii

seropositivity and azithromycin.

The mean CD4+ lymphocyte count of the patients with HIV was
327 cells/uL while the T. gondii seropositive had the mean CD4+
lymphocyte count of 346 cells/uL. A total of 20.2% (78/385) of
the study participants had CD4+ T lymphocyte count less than
100 cells/uL. It could be concluded that the patients with HIV in
the Kermanshah region should be considered at the high risk for
developing the toxoplasmosis disease, especially when CD4+ T-cells
count was below 100 cells/pL.

The ART and cotrimoxazole prophylaxis were not used by 47.3%
(182/385) and 55.6% (214/385) of the patients in this study,
respectively. Also, HIV-infected patients who did not receive ART
and cotrimoxazole prophylaxis had 40% (72/182) and 39% (84/214)
anti-Toxoplasma 1gG antibodies, respectively, indicating a high risk
of the reactivation of dormant cysts. It is noteworthy that 30%—40%
of toxoplasmosis patients with AIDS finally developed TEI3]. One
HIV-infected patient (3.3%) in this study had the history of TE and
two patients had the history of clinical toxoplasmosis. All of them
were seropositive to the Toxoplasma infection.

A systematic review and meta-analysis study reported the
incidence of Ols and the impact of antiretroviral therapy among
491 608 patients with HIV between 1990 and 2013. Overall,
a major reduction in the risk of infection during the first year
of treatment using the ART and with the largest effect on oral
candidiasis, Pneumocystis pneumonia and toxoplasmosis (range
from 57%-91%) [20]. Based on our findings, no statistically
significant differences between the T. gondii seropositivity with
the antiretroviral treatment and cotrimoxazole prophylaxis were
reported.

There was no remarkable difference between the 7. gondii
seropositivity with the CD4+ lymphocyte count, which is consistent
with the reports of studies from Ethiopia and Moroccol21,22]. Another
study in Jahrom, Iran found a correlation between the CD4+ count,
100 cells/uL and the Toxoplasma seropositivity[23]. Although CD4+
T cells play a major role in protection against intracellular protozoan
parasites such as 7. gondii as the producers of IFN- vy, CD8+ T cell
and NK cell also are important effector cells in the control of parasite
reactivation during HIV infection[24].

As a limitation of this study, the patients were referred to one
BDCC that could not reflect the real prevalence of toxoplasmosis
among patients with HIV. Therefore, the investigation of associations
between the risk factors needs the inclusion of more healthy and
infected patients in future studies. Also, approximately 70% of the
patients were male and did not allow a perfect gender-specific data
analysis. Additionally, monitoring of the antiretroviral treatment
and adherence to it and the possibility of adverse reactions were
not studied. A study of patients with HIV/AIDS in Brazil showed
that the antiretroviral treatment was not used regularly by 32% of
patients[25].

The results of this study highlighted the high risk for clinical
toxoplasmosis in individuals with HIV, because of the possibility
of reactivation of the infection in the seropositive patients who
do not adhere to the ART and infection in seronegative patients
without primary prophylaxis. TE should be suspected in all people
with advanced HIV infection. Undiagnosed patients with HIV may
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present their initial symptoms of their disease with TE.

Further studies are needed to determine the prevalence of TE in
patients with HIV. Moreover, there is a need to investigate T. gondii
strains in patients for evaluating the population genetic structure of
T. gondii and the association between the parasite genotype and the

disease patterns in patients with HIV.
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