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ABSTRACT

Background: Toxoplasmosis is a zoonotic disease, worldwide distribution caused by an obligate intracellular
coccidian parasite, known as Toxoplasma gondii. T. gondii can lead to serious diseases in immuno-compromised patients
such as HIV/AIDS patients. In most cases, central nervous system involvement can lead to encephalitis, which is one
of the most important reasons for death among patients with HIV due to reactivation of tissue cysts that remained
latent after the primary infection. This study was conducted to assess the sero burden of Toxoplasma gondii infection
and identify associated risk factors among HIV infected individuals in Armed Forces Referral and Teaching Hospital,
Addis Ababa, Ethiopia.

Methods: A cross-sectional study was conducted from March to May 2016. After getting an informed consent a
pretested questionnaire was used to gather socio-demographic information and data on factors predisposing to T.
gondii infection using convenience sampling methods. Serum samples from each volunteered patients were screened
for the presence of anti-T. gondii IgG and IgM antibodies by using ELISA test kit (CTKBIOTECH, USA). Data were
entered and analyzed using SPSS version 15.0. The chi-square test was used to observe any difference between
variables. p-values were determined and taken as a level of significance when they found less than 0.05.

Results: The study recruited a total of 174 HIV infected patients, of whom 99 (56.9%) were males. The study also
included different age strata ranging from 18-68 years. Most of the sampled subjects were found in the age group of
3140 years old. About 154 (88.5%), were seropositive for anti-T. gondii I¢G antibody and 3 (1.7%) seropositivity for
anti-T. gondii IgM antibodies. None were positive for IgM antibody alone. Of all the variables included in the study,
only the presence of the cat depicted an association with sero-burden of anti-Toxoplasma gondii IgG antibody
(p=0.038).

Conclusion: This study revealed a high sero burden of chronic toxoplasmosis in HIV/AIDS patients. HIV/AIDS
patients having a domestic cat at their home were at higher risk of T. gondii infection. It would be important to
increase public awareness about different routes of transmission of T. gondii. Besides, routine screening for

Toxoplasma should be undertaken for all HIV-infected patients to minimize complications related to reactivation.
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INTRODUCTION

Toxoplasma gondii, a member of the phylum Apicomplexa, is an
obligate intracellular parasite [1,2]. The life cycle consists of two
stages (asexual and sexual); the asexual stage takes place in the
intermediate hosts, which are mammals or birds [1]. The sexual
stage takes place in the intestine of the definitive host; known
definitive hosts are members of the feline family, predominantly
domestic cats [3].

The three typical infections transmission routes of peoples are
foodborne, animal-to-human and motherto-child (congenital)
[3,4]. Immunocompetent women infected prior to conception
virtually never transmit toxoplasmosis to the fetus, although rare
exceptions have been reported [5]. There are also rare instances
of transmission i.e. via tachyzoites contained in blood products,
tissue transplants, or unpasteurized milk, and laboratory workers
who handle infected blood can also acquire infection through
accidental inoculation [6].

The infection of this parasite leads to an asymptomatic infection
in immune-competent persons. However, 10% to 20% of
patients with acute infection may develop cervical
lymphadenopathy and/or a flu-like illness. The clinical course is
benign and selflimited; symptoms usually resolve within a few
months to a year [7]. Mortality/Morbidity studies show that
immuno-compromised individuals and fetuses are at particularly
high risk for severe sequelae and even death [8]. Immuno-
deficient patients often have central nervous system disease but
may have chorioretinitis, or pneumonitis [9]. In patients with
AIDS, toxoplasmic encephalitis is the most common cause of
intracerebral mass lesions and is thought to be caused by

reactivation of chronic infection [10].

When Toxoplasma infection is acquired by a mother during
pregnancy, the parasite presents a significant risk of adverse
outcomes to the fetus [11]. The risk of transmission from
mother to fetus is lower when the maternal infection is acquired
in the early stages of pregnancy but the outcome in such cases
can be severe or life-threatening to the fetus. Conversely, while
maternal infection acquired later in pregnancy confers a higher
risk of transmission to the fetus, the clinical outcome is
characteristically less severe, or the child may even be born
asymptomatic [12]. Latent T. gondii infection may be reactivated
in immune-deficient individuals (such as HIV-infected women)
and result in the congenital transmission of the parasite [4].

Four clinical signs are thus considered as representative of

congenital toxoplasmosis; hydrocephaly or microcephaly,
retinochoroiditis, cerebral calcifications, and neurological injury.
This clinical spectrum, which represents some of the late
sequelae of infection, was later enlarged with a variety of acute
signs, hydrops fetalis, erythroblastosis and jaundice with

hepatosplenomegaly [13].

However Toxoplasmosis in HIV-infected patients occurs usually
due to reactivation of chronic infection, and it usually presents
as toxoplasmic encephalitis. In AIDS patients, T. gondii is the
most common opportunistic infection that causes focal brain
lesions. The initial presentation of toxoplasmic encephalitis in
patients with AIDS may be sub-acute. Patients present with
altered mental status (62%), headaches (59%), and fever (41%)
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associated with focal neurologic deficits. Progression of the

infection can lead to confusion, drowsiness, seizures,
hemiparesis, hemianopsia, aphasia, ataxia, and cranial nerve
palsies. Motor weakness and speech disturbance are seen as the
disease progresses. If not treated promptly, patients may progress
to coma within days to weeks. The eyes and lungs are the most
common sites of extracerebral manifestation of toxoplasmosis,
and such manifestations may occur with or without
concomitant encephalitis. Extra cerebral manifestations occur

less frequently than cerebral toxoplasmosis [11].

It is generally assumed that approximately 25% to 30% of the
world's human population is infected by Toxoplasma [14].
Actually, the prevalence varies widely between countries (from
10% to 80%) and often within a given country or between
different communities in the same region [15]. Low
seroprevalences (10% to 30%) have been observed in North
America, in South East Asia, in Northern Europe, and in the
Sahelian countries of Africa. Moderate prevalence (30% to 50%)
has been found in countries of Central and Southern Europe,
and high prevalence has been found Latin America and in
tropical African countries.

Toxoplasmosis is a major public health concern because the
disease is serious in terms of mortality or physical and/or
psychological sequellae in patients with HIV disease [15]. In the
majority of normal, healthy (immune-competent) subjects,
infection is asymptomatic and frequently results in the chronic
persistence of cysts within host tissues; the cysts normally lie
dormant, probably for life. But, in immune-compromised states
such as in HIV infections, subjects are at risk of developing
acute toxoplasmosis due to reactivation of the organism if their
CD4+ Tecell count decreases below 200 cells/ 1 L [11,12]. Since
the pandemic of HIV infection has spread throughout the
world, toxoplasmosis has been implicated as one of the most
important opportunistic infections in HIV/AIDS patients.
Moreover, in up to 10% of HIV infected immune-competent
individuals, it causes cervical lymph-adenopathy or ocular

disease [16-18].

In developing countries, Toxoplasma-HIV co-infected patients
have a risk as high as 30% to 40% of Toxoplasma encephalitis,
especially those with significant immuno-suppressant (CD4 cell
count<200 cells/ B L) [2,4]. Thus, identification of latently
infected immunocompromised patients by determining anti-
Toxoplasma IgG (immunoglobulin G) antibodies becomes
essential [19]. Studies in the USA showed that about 30% of
AIDS patients previously exposed to toxoplasma and suffered
from a cerebral reactivation [20]. Consequently, it may be
calculated that 8% of AIDS patients in South East England will
experience a lifethreatening episode of cerebral disease
following secondary reactivation of toxoplasmosis. In addition
to this, 0.5%-1% of these patients may acquire primary
toxoplasmosis associated with AIDS each year reflecting the
incidence of toxoplasma infection in this group [21].

Among the congenital infections, approximately 10% of
congenital toxoplasmosis results in abortion or neonatal death.
It is estimated that 10%-13% of the babies will have a visual
handicap. Clinical signs of congenital Toxoplasmosis are not
apparent at first in most cases but infection acquired after birth
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is usually asymptomatic. Intrauterine meningoencephalitis could
lead to the development of the following: Cerebrospinal Fluid
(CSF) hydrocephalus,
chorioretinitis, seizures, and deafness. Some of the severely
affected infants die in utero or within a few days of birth. Other
signs include

abnormalities, microcephaly,

maculopapular rash, generalized
lymphadenopathy, hepatomegaly, splenomegaly, jaundice, and

thrombocytopenia [22].

The majority of infections are asymptomatic and patients rarely
experience symptoms or complications, which can make
detection and control of T. gondii transmission challenges. This
is further complicated by the fact that T. gondii leads to
significant clinical consequences given their infectious nature,
chronicity, and therapeutic difficulties. Hence, the serologic
screening will allow early detection of T. gondii infection in
asymptomatic carriers and the prevention of adverse sequelae in

HIV/AIDS patients [23].

The risk factors associated with seropositivity to toxoplasmosis
are raw or undercooked mutton consumption and the presence
of cats. Individuals consuming raw or undercooked mutton were
found 16.9 times more likely to be positive than those known to
consume well-served mutton. Toxoplasmosis is a zoonosis arising
from man's close contact with domestic cats (Felis catus).
Individuals with a known history of association with cats were
5.3 times more likely to be seropositive than those with no
history of such association [24]. Recent studies have identified
water as a potential source of infection in both humans and
animals [25].

Although toxoplasmosis is a problem throughout the world, its
frequency varies from one geographic area to another. Screening
for T. gondii is not routinely performed in Ethiopia due to
limited health resources and a lack of awareness of the
prevalence of the disease and its mode of transmission. Lack of
awareness is likely to expose them to increased risk of
contracting toxoplasmosis, as they might not take proper
precautions. Moreover, data on Seroprevalence of T. gondii and
the associated risk factor is limited in some regions of Ethiopia
and published reports on magnitude of T. gondii infection in
HIV-infected individuals is mainly done with rapid serological
test kits which could not reflect the actual burden of
Toxoplasmosis in the country. Moreover, our study site is totally
different representing Military hospital and the study
participants have different risks for Toxoplasmosis. To the best
of our knowledge, there was no information concerning burden
of T. gondii in Armed Forces Referral and Teaching Hospital.
Therefore this study was designed to determine the burden of T.
godii infection and associated risk factors among HIV/AIDS
infected individuals and try to address the aforementioned gaps
and further expand our knowledge of Toxoplasmosis in
Ethiopia.

MATERIALS AND METHODS

A hospital-based cross-sectional study was conducted from
March to May 2016 in Armed forces referral and teaching
hospital, Addis Ababa, Ethiopia. Armed Force Referral and
Teaching Hospital (AFRTH) are located in Ledeta sub-city,
Addis Ababa, Ethiopia. It is organized under Health Main
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Directorate, Ministry of Defense. It provides medical service to
members of the Ethiopian defense force and their families.
AFRTH has 15 wards with 600 beds. There are 378 health care
professionals with different levels and fields of training. Based
on the 2014/2015 annual report the hospital provides services
for 96,621 outpatients and 3,334 inpatient, 1,223 deliveries as
well as 21,200 ART patients. Other than patient diagnosis,
AFRTH is also engaged in different activities like health
teaching and research. All adult HIV positive patients (aged 18
and above years) who were sent to Armed Forces Referral and
Teaching hospital ART clinic for CD-4 cell count and ART

monitoring were studied.

The sample size was calculated based on a single population
sample size estimation formula taken the prevalence of 87%
from the previous study conducted by Bahir Dar [26]
considering 95% confidence interval and 5% margin of error.
The total calculated sample size was 174 study subjects.
Consecutive sampling technique was employed to include study
participants who meet the inclusion criteria.

Data collection and specimen transportation

Data were collected by trained medical laboratory technologist
and a nurse under the supervision of the principal investigator.
A pre-tested structured questionnaire was used to collect socio-
demographic information and data on factors predisposing to T.
gondii infection from patients through face to face interviews.
HIV related Clinical data such as WHO HIV clinical stages,
CD4 cell counts and Highly Active Antiretroviral Therapy
(HAART) status, of study participants, were taken from patient
history cards and documented. The patients were asked to give
blood sample and if they were willing then the laboratory
technologist collected 4 mL of venous blood sample using serum
separated vacutainer tube and the sample was left for 30
minutes to facilitate clotting and then the clotted blood
centrifuged to separate the serum from blood. Serum was
secondly aliquoted into Nunc tubes and stored at -20°C until
use. Repeated freezing and thawing were avoided. All regulation
was strictly followed during specimen collection, packaging, and
transportation.

Laboratory investigation

The serologic test was employed by using a commercially
available ELISA test kit (CTK BIOTECH RecombilISA Toxo
IgM and IgG ELISA Kit USA) as per manufacturer’s instruction.
Positive and negative controls were used with each series of anti-
T. gondii IgG/IgM test (Human, USA); results were obtained by
comparison with a cutoff value measured at 450 nm
absorbance.

Interpretation of the ELISA result and quality assurance

We have interpreted the ELISA results according to the
instruction provided by the manufacturer presented in the test
kit insert. If the Optical Density (OD) ratio is greater or equal to
1.0, it is considered positive if it is below 1.0 it was taken as
negative. The Negative result indicates that there is no
detectable IgM/IgG anti-T. gondii in the specimen. The quality of
test results was maintained using the internal quality control of
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the test kits for the ELISA method. All reagents that are used for
testing checked for their shelf life, being at the appropriate
temperature before using them. Test procedures were done
according to the manufacturer’s instruction.

Data analysis and interpretation

Data was entered and analyzed using the statistical software
SPSS version 16.0. The Seroburden for Toxoplasmosis was
expressed in percentages for the entire study group and results
obtained were presented in tables, figures, and graphs. The chi-
square test was used to determine the association between
variables. p-values were determined and taken as a level of
significance when finding less than 0.05.

Ethical consideration

Ethical clearance was obtained from the Departmental Ethics
and Research Committee of the Department of Medical
Laboratory Science, College of Health Sciences and School of
Allied Health Science of Addis Ababa University and official
permission to collect data was obtained from the Armed Forces
Referral and Teaching Hospital administrator. Subjects were
recruited after they become informed about the objectives and
use of the study and after they gave informed consent. Data and
samples taken from each patient were coded and the results
obtained were kept confidential.

RESULTS

Socio-demographic status of study participants

Of all the study participants (174), 99 (56.9%) were male, 163
(93.7%) were urban dwellers, 64 (36.8%) were government
employees and 64 (36.8%) were with educational level 9 tol2.
The study also included age strata ranging from 18 to 68 years.

Most of the study subjects were found in the age group of 31to
40 years (41.4%) (Table 1).

Table 1: Socio-demographic status of HIV/AIDS patients attending the
Armed Forces Referral and Teaching Hospital; Addis Ababa, Ethiopia,
March to May 2016.

Variable with category Frequency Percent (%)
Sex

Male 99 56.9
Female 75 43.1

Age groups in years

21-30 19 10.9

31-40 72 41.4

41-50 61 35.1

>50 22 12.6
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Residence

Urban 163 93.7
Rural 11 6.3
Occupation

Government 64 36.8
Private 62 35.6
Housewife 35 20.1
Others 13 1.5

Level of education

Read and write 12 9.2
Primary (1-8) 47 27
Secondary (9-12) 64 36.8
Above grade 12 51 29.3

Clinical and other contributing factors of study subjects

Among the total study participants (174), none had a history of
organ transplantation. About 129 (74.1%) had a cat at home
and 144 (82.8%) ate raw vegetables and fruit. Only 7
participants (4%) were not on HAART and 15.5% (27)
participants had low CD4 T cell count below 200 cell/pl of
blood (Table 2).

Table 2: Frequency of contributing factors for T. gondii infection among
HIV patients attending the Armed Forces Referral and Teaching
Hospital; Addis Ababa, Ethiopia, March to May 2016.

Contributing factors Category  Frequenc Percent (%)
Yy
Had cat No 45 259
Yes 129 4.1
Eat uncooked meat No 115 66.1
Yes 59 33.9
Eat raw vegetable and fruit ~ No 30 17.2
Yes 144 82.8
Having a history of blood No 136 78.2
transfusion
Yes 38 21.8
HAART status with 167 96
HAART
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without 7 4 Sex Female 68 7
HAART
Male 86 13 0.60 0.43
CD4 cell count <200 27 15.5 5 7
200-500 86 49.4 Residence Urban 144 19
>500 61 35.1 Rural 10 1 0.07 0.79
1
WHO stage Stage | 164 94.3
Educational status Read and 11 0
Stage II-IV 10 5.7 write
. Elementary 42 5 2.05 0.72
The burden of T. gondii infection (1-8) 7 5
From all 174 blood samples that were collected from HIV/AIDS
. . j Secondary 54 10
patients and tested for Toxoplasma antibodies, 154 (88.5%) were (9-12)
seropositive for anti-T. gondii IgG antibody and 3
(1.7%) were seropositive for anti-T. gondii IgM antibodies. None >12 47 4
was positive for IgM antibody alone (Figure 1).
Occupation Government 54 10
1000% employee
90.0% el 36.7%
: Housewife 32 3
80.0%
e Private 55 7 447 021
_ employee 5 5
; 40.0% Others 13 0
30.0%
. Presence of cat Yes 118 11
No 36 9 431 003
1% 186 1aG lonly \g-M 1gM lonly Emmg,c:mcm 7 8
Detected antibodies
Eat uncooked meat  Yes 54 5
Figure 1: Sero burden of T. gondii infection among HIV/AIDS patients
attending the Armed Forces Referral and Teaching Hospital; Addis No 100 15 0.8 037
Ababa, Ethiopia, March to May 2016. 1
Association of contributing factors with 7. gondii Eat raw vegetable Yes 126 18
infection and fruit
Of all the variables included in the study, only the presence of No 28 2 0.93 0.33
the cat at home was depicted association with sero-burden of 5 4
anti-T. gondii IgG antibody (p=0.038) as presented on (Table 3)
and there was no significant difference in Toxoplasma Had a hiSthY of Yes 34 4
seropositivity to IgG in relation to HIV/AIDS-related clinical blood transfusion
data of the stud ticipant (Table 4).
ata of the study participant (Table 4) No 120 16 0.04 0.83
6 1

Table 3: Association of socio-demographic and contributing factors for
T. gondii infection among HIV infected individuals attending Armed
Forces Referral and Teaching Hospital; Addis Ababa, Ethiopia, March
to May 2016.

Contributing Category T. gondii IeG p-
factors X*-test valu Valu
e e

Positiv Negativ
e e
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Table 4: Toxoplasma seropositivity (IgG) in relation to clinical variables
among HIV infected individuals attending in Armed Forces Referral

and Teaching Hospital; Addis Ababa, Ethiopia, March to May 2016.

Clinical Category T. gondii IgG XZtest p-value
variable value

Positiv  Negativ
e e
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HAART with HAART 148 19
status
without 6 1 0.053 0.819
HAART
CD4  cell <200 23 4
count
200-500 80 6 3.457 0.178
>500 51 10
WHO Stage [ 145 19
stage
Stage II-IV 9 1 1522 0.677
DISCUSSION

The seroburden of Toxoplasma gondii obtained in this study,
88.5% for anti-T. gondii IgG antibody and 1.7% for anti-T. gondii
IgM antibodies were almost concurrent with a cross-sectional
study done in Bahir Dar, Northwest Ethiopia, which reported
seroprevalence of 87.4% (90/103) of the HIV seropositive
individuals [26], and in Arba Minch Hospital, south Ethiopia,
in 2013 which reported 88.2% (150/170) seropositivity for anti-
T. gondii 1gG antibody out of the total that HIV seropositive
study Participants [27].

Our finding is lower than the study conducted at St. Paul
Hospital, Addis Ababa Ethiopia in 2009 which reported latent
Toxoplasma infection prevalence of 93.3% (154/165) among
HIV positive patients [28] and Black Lion Hospital, Addis
Ababa Ethiopia were 94% (141/150) of the HIV/AIDS patients
were seropositive for anti-Toxoplasma gondii IgG antibodies [29].
The possible reason for this difference could be the difference in
the study period and the expanded use of HAART which is
more practiced today than six years back. However, our finding
was higher than studies conducted in Nazareth town, Ethiopia
in 2008, which illustrated a 60% (39/65) seropositivity rate for
toxoplasma IgG antibody [24]. In Nigeria in 2012 among HIV-
infected patients attending hospitals in Makurdi metropolis
demonstrated 10.8% (39/360) of the study subjects were
seropositive out of the enrolled patients [30], Cameroon in 2010
revealed 52.6% (70/133) were positive [31], at the Port Moresby
General Hospital, Papua New Guinea, exhibited 60% (108/181)
among HIV-infected participants [32], India from 2011 to 2013 a
cross-sectional observational study confirmed 21.3% (141/661)
[19], Iran a crosssectional survey between 2007 and 2008
exemplified 77.4% (48/62) HIV/AIDS serum samples were
found positive [33]. In Malaysia in 2002 reported 41.2%
(124/301) positive of HIV/AIDS patients [34], Yugoslavia
detected in 44.1% (127/288) of AIDS patients [35], and Mexico
in 1997 explained that the prevalence were 50.0% (46/92)
among HIV/AIDS infected participants [36].

The variation could be due to mainly on time of the study
conducted in addition to that of the difference on method of
diagnosis used at Nazareth town which was modified direct
agglutination test, geographical location and source population,
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methodology of study employed like the study done in India was
observational type and sample size divergence [37].

Toxoplasma infection is shortlived and it is frequently
suppressed, The IgM antibody response leads to undetectable
levels in the setting of severe immunosuppression [20,35].
Correspondingly, this study revealed lower rates of IgM
seropositivity compared to IgG seropositivity which is, 3/174
(L.7%), 154/174 (88.5%) respectively. Lower rate of IgM
seropositivity compared to IgG seropositivity in HIV-positive
patients has also been similarly reported by other studies from
India [19,38,39], Mexico [36] and South Africa [40]. This
indicated that the detection of [gM antibodies in HIV-infected
individuals gives support to the view that the screening for this
antibody in the routine diagnosis of toxoplasmosis in non-
pregnant HIV-infected patients may be of limited value [20,35].

Our present study found the only presence of a cat at home
depicted association with seroprevalence of anti-T. gondii [gG
antibody (p=0.038) of all other variables listed. This was
supported by studies conducted in Nazareth town, Ethiopia, in
2008 illustrated that owning of cat were found to have
significant association with seroprevalence [24], at the Port
Moresby General Hospital, Papua New Guinea, from 2003 to
2005 exhibited the exposure to cats was an independent risk
factor but other socio-demographic and disease variables studied
such as meat diet, educational levels, and length of HIV
infection did not demonstrate any association [32]; Study from
Malaysia and Addis Ababa proved that CD4+ T lymphocyte cells
count were not statistically associated with Toxoplasmosis

(28,34,41].

This finding was inconsistent to that of a study in BahirDar,
Nazareth town, and Addis Ababa, Ethiopia reported consuming
raw or undercooked mutton and vegetables were independent
predictors of T. gondii seropositivity [24,26,28]; and age, gender,
and HIV serostatus were found to be significantly associated
with seroprevalence of latent toxoplasmosis [41]. This
discrepancy could be different in the time of the study and
sample size issue.

HIV-related clinical variables such as CD4 cell count, ART
status and HIV clinical stage with Toxoplasma seropositivity
association may be helpful especially in developing countries to
classifying patients who may benefit from Toxoplasma screening
or from prophylaxis against toxoplasmosis. In this study, all
these HIVrelated clinical wvariables, was not related to
Toxoplasma seropositivity, signifying that in our district
screening for toxoplasmosis may not be strong predictors for
Toxoplasmosis. In agreement with our results, studies from
Addis Ababa [29], Mexico [39], and Malaysia [41] have shown no
correlation between Toxoplasma seropositivity and CD4 cell
count and while another study in Nairobi, Kenya [42], reported
no correlation between HIV clinical staging and Toxoplasma
seropositivity. In contrast, in France [9] revealed that HIV
patients with CD4 cell counts less than 200 cells/pl were more
likely to be Toxoplasma seropositive than those with counts
greater than 200 cells/ 1 . Probably the sample size among HIV
patients with CD4 cell count below 200 could be low compared
to other studies and we could not find a significant association.
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STRENGTHS AND LIMITATIONS OF THE
STUDY

Strength of the study

Using ELISA test kit for the analysis of T. gondii IgG and IgM
antibodies rather than a rapid test kit

Limitation of the study

The study recruited a small sample size limited to Armed forces
Referral and Teaching hospital due to lack of enough funds to
conduct the study

CONCLUSION AND RECOMMENDATION

The current study shows a high burden of latent T. gondii
infection among the study participants at Armed Forces Referral
and Teaching Hospital in Addis Ababa, Ethiopia, and illustrates
the current risk of developing toxoplasmic encephalitis. Thus, it
may be appropriate and beneficial to include T. gondii screening
as part of routine testing for all HIV/AIDS infected individuals.
Moreover, this study shows the presence of cats at home were
identified as possible associated risk factors of T. gondii infection
among HIV infected patients. Considering the relative high
sero-burden of Toxoplasmosis as revealed by this study it would
be important to increase public awareness about different routes
of transmission of T. gondii. HIV positive individuals should
limit themselves contact with cats. Cat owners particularly, HIV
infected patients could take necessary preventive measures
proper disposal of cat feces and keep hygiene to avoid
Toxoplasma infection. Moreover, HIV/AIDS patients should be
screened for anti‘Toxoplasma antibodies in order to minimize
complications related to reactivation and or new infection.
Finally, Follow up studies are needed to elucidate the real effect
of Toxoplasmosis in HIV/AIDS patients in the study sites and
other similar settings.
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