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Abstract: Toxoplasma gondii is an important opportunistic agent especially in immunocompromised hosts and can cause
significant morbidity and mortality. Hence, detection and monitoring of anti-Toxoplasma antibodies are of a great interest
in HIV-infected patients. A study on the prevalence of toxoplasmosis and associated risk factors was carried out among
HIV-infected patients in Jahrom, southern Iran. The prevalence of anti-Toxoplasma IgG antibodies was 21.1% in HIV-in-
fected patients by ELISA. PCR was performed on all of the samples, and 1 of the blood samples was positively detected.
Among the HIV patients, anti-Toxoplasma IgG antibodies were significantly higher in age group of 30-39 years old
(P=0.05). The seroprevalence of toxoplasmosis in patients with CD4*< 100 cells/ul was 33.3% that was significantly
higher than the other groups (P=0.042) with or without IgG antibodies. The CD4* count mean of seropositive patients
was lower than that of seronegative patients. The seroprevalence of toxoplasmosis in patients with highly active antiretro-
viral therapy was significantly less than patients without therapy (P=0.02). In conclusion, this study showed low seroprev-
alence of latent toxoplasmosis among HIV-infected patients in the region and confirmed the need for intensifying preven-
tion efforts among this high-risk population and also the risk of toxoplasmosis reactivation which could be important

among this population.
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Toxoplasma gondii infection has been indicated to be a com-
mon opportunistic infection which can lead to a life-threaten-
ing disease, especially among patients infected with human
immunodeficiency virus (HIV). Most T. gondii infections in
humans are asymptomatic; however, they are the most com-
mon severe neurologic infections among patients with ac-
quired immunodeficiency syndrome (AIDS), and they also
can cause severe toxoplasmic encephalitis (TE) via acute infec-
tion or reactivation of latent infections. Over the past 2 de-
cades in developing countries, T. gondii gradually shows as a
life-threatening condition among AIDS patients [1-3].

The prevalence of T. gondii infection varies depending on
geographical areas and population groups. Generally, the sero-
prevalence in Iran is 39% [4]. Low seropositivity has been ob-
served in North America and Northern Europe [5], and high
seroprevalences (75-85%) have been reported in Latin Ameri-
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ca, Central and Eastern Europe, and Southeast Asia [6,7]. Stud-
ies around the world reported that T. gondii infection in HIV-
infected patients varied by geographical locations with preva-
lences between 8.0-97.0% [8]. Also, it is important that sero-
logical studies in many groups have shown that about 20% of
people would have acquired the infection by the age of 20
years, and up to 50% by the age of 50 years [9].

Because of the risk of damage in the CNS and high morbid-
ity in HIV-positive individuals, it is important to determine the
prevalence of T. gondii infection in HIV patients. Consequently,
in recent years, detection and monitoring of anti-Toxoplasma
antibodies have become a great concern in HIV-infected pa-
tients. The purpose of this study was to determine the preva-
lence of T. gondii infection among HIV patients, and to identify
possible risk factors associated with toxoplasmosis in Jahrom
County, Iran.

This study was carried out on 90 HIV-infected patients in a
southern part of Iran (Jahrom and Yazd) between September
2013 and October 2014. Written informed consent forms,
compiled by the Ethics Committee of Jahrom University of
Medical Sciences, Iran were signed by the patients. The partici-
pants were recruited to the Infectious Disease Department,
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which represents the most important center for diagnosis and
monitoring of HIV-infected patients in this region. The diag-
nosis of HIV status was based on at least 1 previous and docu-
mented HIV positive ELISA confirmed by a western-blot test.
Demographic information, such as the age, gender, socio-eco-
nomic (living area, monthly income, and education level) and
clinical data (contamination mode, disease duration, and anti-
retroviral therapy), were collected from patients during their
visits to the Department. Two blood samples were collected
from each patient; the first one in a plastic serum tube and the
second one in an EDTA tube. The EDTA whole blood was test-
ed on the same day for CD4" T cell counts in the laboratory of
University Hospital of Jahrom, southern Iran. The serum sam-
ples were labeled and stored at -20°C, then transported to the
reference laboratory in Jahrom.

Specific anti-T. gondii IgG antibodies were analyzed using ELI-
SA by Toxo-IgG kit (Dia Pro Diagnostic Bioprobes, Stl, Italy)
with the sensitivity of 97.2% and the specificity of 93.8%. A pa-
tient sample with cut-off value (antibody titer) higher or equal
to 50 IU/ml was considered positive. That means that they had
a prior contact with T. gondii. The IgG titers lower than 50 IU/ml
were regarded negative. The negative results were indicative of
absence of acquired immunity, but we did not exclude a recent
infection. The CD4" T cell counts for each participant had been
done by flow cytometry (Partec, Germany).

DNA was extracted from whole blood samples, using DNA
extraction kit by DNPTM Kit (CinnaGen, Iran) according to
the manufacture’s protocol. The DNA extracted from whole
blood samples was kept at -80°C until PCR was performed.
The PCR reaction was performed using specific-primers for Bl
Gene and the protocol as described previously [10]. The first
rounds of TTV nested PCR reactions contained 5 il of tem-
plate DNA, 1 1l (10 pM stock) of each amplification B1-oligo-
nucleotide primers 5’-GGAACTGCATCCGITCATGAG-3" and
5 TCTTTAAAGCGTTCGTGGTC-3/, respectively, 0.5 pl of ANTP
(10 mM stock), 2.5 pl of Tag DNA polymerase (Fermentas
GmbH, St. Leon-Rot, Germany), 0.5 mM of MgCl,, and 2.5 pl

Table 1. Anti-Toxoplasma gondii IgG antibody titers among HIV-
infected patients in Jahrom, Iran

CD4* T-cells

i i 0
IgG titer (IU/ml) No. patients (%) mean -+ SD (cells/ul)
>1,000 11 (67.9) 211.5+1.4
100-1,000 3(15.8) 274.0+12.1
50-100 5(26.3) 321.0+£17.3

of 10 x buffer (500 mM of KCI and Tris-HCIl, pH=8.4). PCR
amplifications were performed as follows: Reactions were cy-
cled 40 times with denaturation at 93°C for 5 min followed by
annealing at 57°C for 10 sec and finally extension at 72°C for
30 sec with a further final 7 min extension at 72°C. The pro-
gram used for the second PCR round was designed; nested
PCR reactions contained 1 pl first-round product, 10 mM Tris-
HCI, pH 8.3 (at 25°C), 50 mM KCl, 3 mM MgCl,, 0.5 pM each
nested primers 5-TGCATAGGTTGCAGTCACTG-3" and
5’-GGCGACCAATCTGCGAATACACC-3', 0.1 mM each dNTP,
and 1 U Taq DNA polymerase. Nested PCRs were cycled 40
times using a denaturation step of 93°C for 10 sec, followed by
annealing at 62.5°C for 10 sec, and extension at 72°C for 15
sec. The amplification products of the second PCR round were
93 bp.

All analyses used SPSS for windows version 16.0 (SPSS, Chi-
cago, Illinois, USA). All measurements are expressed as the
mean + SEM. Possible association was identified using the Chi-
square or Fishers' exact test. P-values less than 0.05 were re-
garded as statistically significant.

Socio-economic and clinical data are shown in Table 1. The
mean age of HIV-infected patients was 41.0+ 12.1 years, range
from 20 to 58 years. The mean CD4" T cells count was 312.2 +

M 1 2 3 4 5 6

Fig. 1. PCR amplification products of Toxoplasma gondii B1 gene
among HIV patient’s serum sample. Lane M, molecular weight
marker (GeneRuler™ 100 bp Plus DNA Ladder, Fermentas UAB,
Vilnius, Lithuania); 1-3, negative samples, 4, positive sample; 5,
negative control (H2O instead of DNA); 6, positive control (DNA of
Toxoplasma tachyzoites).
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134.1 cells/pl. The duration of HIV-infected patients ranged
from 6-39 months with a mean of 36.3 months.

Overall, out of the total 90 HIV positive participants includ-
ed in this study, 19 (21.1%) were anti-T. gondii IgG antibody
seropositive. The detection of T. gondii DNA using PCR of
blood samples revealed that only 1 sample (1.1%) was posi-
tive, and this sample had the highest titer (2,540 IU/ml) in
IgG-ELISA (Fig. 1). The IgG titer was greater than 1,000 IU/ml
in 57.9% cases. Different categories of IgG anti-T. gondii titer
are summarized in Table 1.

Several sociodemographic and other factors predisposing to
T. gondii infection were also assessed (Table 2). CD4" T cell
counts were available for 90 of the study participants, and were
categorized into 3 groups: CD4*<100, CD4* 100-500, and
CD4*>500. The CD4* count mean of patients with positive
and negative Toxoplasma serology was 271.5 + 14.4 cells/ul and
353.5+28.2 cells/yl, respectively. The seroprevalence of toxo-

plasmosis in patients with CD4*< 100 was 33.3% that was sig-
nificantly higher than the other groups (P=0.042). The rate of
Toxoplasma infection was significantly higher among patients
without therapy than underlying therapy (51.6% vs 5.1%;
P=0.02). The patients’ ages were divided into 4 groups (Table
2). The seroprevalence of toxoplasmosis was different between
age groups. More than a half (52.6%) of seropositive T. gondii
cases were within the age group 30-39 years (P=0.05).

T. gondii infection was not significantly associated (P=0.5)
with gender of the study participants. Similarly, no significant
differences in T. gondii infection with the place of residence,
educational levels, marital status, and neurological symptoms
were observed (Table 2).

In the present study, the seroprevalence of anti-T. gondii IgG
antibodies among the HIV positive study participants was
21.1%. Our results were close to some previous reports, for in-
stance, toxoplasmosis in HIV/AIDS patients in Shiraz [11] and

Table 2. Factors associated with the prevalence of toxoplasmosis among HIV patients in Jahrom, southern Iran

Characteristics Toxoplasma positive no. (%) Toxoplasma negative no. (%) Total no. (%) P-value

Gender 0.5
Male 13 (21.9) 48 (78.7) 61 (67.8)
Female 6 (20.7) 23 (79.3) 29 (32.2)

Age groups (year) 0.05
20-29 5 (26.3) 19(79.2) 24 (23.3)
30-39 10(19.2) 42 (71.8) 52 (57.8)
40-49 1(10.0) 9(90.0) 10(11.1)
>50 3 (75.0) 1(25.0) 4 (4.4)

Living area (residence) 0.64
Urban 17 (28.4) 63 (71.6) 80 (88.9)
Rural 2 (20.0) 8 (80.0) 10(11.1)

Education level 0.57
llliterate 4(22.2) 14 (77.8) 18 (20.0)
Educated (at least primary school) 15 (20.8) 57 (79.2 72 (80.0)

Disease duration (month) 0.59
>12 6 (20.7) 23 (79.3) 29 (32.2)
<12 13(21.9) 48 (78.7) 61(67.8

Marital status 0.22
Married 18 (23.1) 60 (76.9 78 (86.7)
Single 1(8.3) 11(91.7) 12 (13.3

Antiretroviral therapy 0.02
Yes 3(6.1) 56 (94.9) 59 (65.6)
No 16 (51.6) 15 (48.4) 31 (34.4)

Neurological symptoms 0.42
Yes 8 (23.5) 26 (76.5) 34 (37.8)
No 11(19.6) 45 (80.4) 56 (62.2

CD4+ cell count (cells/ul) 0.042
<100 14 (33.3) 28 (66.7) 42 (46.6)
100-500 3(8.6) 32(91.4) 35(38.8)
>500 2(5.4) 11(84.6) 13(14.6)
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West of Iran [12], and is lower than the corresponding values
reported in Ahvaz, southwest of Iran [13], Eastern China [14],
and Kuala Lumpur, Malaysia [15]. In contrast, a relatively low
prevalence in HIV-infected individuals was documented else-
where, such as 9.8% in South Africa [16]. There are several
possible explanations for the low prevalence, such as greater
awareness among medical teams (possibly as a result of im-
provements in presenting good services), prevention of con-
tamination of foods with cat feces containing T. gondii oocysts,
less contact with cats, climatic condition in the region, and
feeding habits of eating cooked meat.

However, almost all AIDS patients with TE have detectable
anti-T. gondii 1gG antibodies in their serum but TE in a nega-
tive T.gondii IgG antibody test is less likely. Therefore, our find-
ing based on Toxoplasma-1gG seroprevalence means that 21.1%
of the HIV positive patients could be at high risk to develop
toxoplasmosis reactivation, and also it is as an index for devel-
opment of toxoplasmosis especially when CD4" T cell counts
become under 100 cells/pl [17]. Previous studies showed that
24-47% of T. gondii-seropositive patients ultimately developed
TE [18]. In this study, clinical evidence showed that 33.3% of
HIV-infected patients with positive anti-T. gondii IgG antibod-
ies had low CD4* T cells rate. These patients would have a
higher chance to develop TE than others who had CD4* count
>100 cell/pl. Also, the rate of CD4* T cells was in a tolerable
range (mean 321.0+17.3 cells/ul) among our negative toxo-
plasmosis serology population. Therefore, the presence, as well
as the titer of anti-T. gondii IgG antibodies, should be deter-
mined in all HIV patients, especially in patients with CD4*
<100 cell/pl.

There was a significant association between CD4* cell counts
(100 cells/pl) and T. gondii IgG seropositivity in HIV-positive
subjects; 33.3% of the HIV-positive study group, who had
CD4* counts< 100 cells/pl were seropositive for T. gondii
(P=0.04). Other studies [19] showed that 79.0% and 79.4%
of these patients had CD4* counts, < 100 and < 150 cells/pl,
that are contrary to the findings in this study. Thus, CD4* cell
counts serve as a reliable indicator for possible toxoplasmosis,
and also contribute significantly to protection against chronic
T. gondii infections via their role as helper cells for antibodies
production. The risk of cerebral toxoplasmosis seems to be
lower in moderately severe immunodeficiency. The rate of T.
gondii 1gG seropositivity in our patients without highly active
antiretroviral therapy (HAART) was high (51.6%), that may
lead to TE in HIV patients. Also, it has been mentioned that

20-47% of all HIV positive patients with seropositive test will
develop TE [20]. In our study, a lower rate of neurological
symptoms was observed among HIV patients with positive se-
rology of Toxoplasma. An interpretation on these differences
might include that it is related to different levels of immuno-
deficiency as well as different duration of therapy. However,
our patients, based on the rate of high T. gondii IgG positivity,
have more risk for developing TE.

In conclusion, this study showed a low seroprevalence of la-
tent toxoplasmosis among HIV-infected patients in Jahrom re-
gion and confirms the need for intensifying prevention efforts
among this high-risk population and also the risk of toxoplas-
mosis reactivation which could be important among this pop-
ulation. There are several possible explanations for the low
prevalence found in this study, as well as the reported histori-
cal differences in prevalences between regions. Taking into ac-
counts the 78.9% patients having no prior contact with T. gon-
dii, they must be offered health education about the transmis-
sion modes of toxoplasmosis and hygiene rules to prevent
contamination. Furthermore, they have to be benefited from a
regular screening of IgG anti-toxoplasmosis. We persist on the
role of effective antiretroviral therapy and the primary preven-
tion measurements to avoid the evolution toward toxoplas-
mosis in this region.
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