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ABSTRACT

Background and Aim : Toxoplasmosis is one of the most common comorbidities
in HIV-positive patients with CD4+ T lymphocytes below 200 cells/pl.
Toxoplasmosis with encephalitis may affect HIV infection, in particular in
patients with developing AIDS. Early diagnosis and treatment of toxoplasmosis
reduces the mortality rate in HIV-positive people. The aim of this study was to
estimate the seroprevalence of Toxoplasma gondii infection in HIV-positive
patients in Khartoum, Sudan using serological and molecular methods.

Methods : This was a descriptive cross sectional, hospital based study, blood
sample were collected from 100 participants; out of them were 50 HIV/AIDS
patients and 50 were healthy Blood donors attending HIV Center -Omdurman
Hospital, and Sudan Heart Center blood bank respectively. Socio- demographic
data were collected by structured questionnaire. Of the 50 HIV/AIDS patients,
25 (50%) were from each gender, their age ranged between 22 and 62 with
mean of 39.5+10.69. They were classified into two age groups; from 22 to 42
years, and from 43 to 62 years, and their distribution was 29 (58%), and 21
(42%) respectively. According to the clinical stage they were classified into the
four clinical-stage groups and their distribution was as following: 06 (12.0%) in
stage 1, 02 (04%) in stage 2, 40 (80.0%) in stage 3, and 02 (04.0%) in stage 4.
Twelve of them (22%) were under ART treatments. The 50 blood donors on
their hand were all males, their age was ranged between 18 and 42 years old.
Regarding their educatio, 15 (30%) were educated, while the remaining 35
(70%) were none educated. Mentioning their marital status 10 (20%) were
married, while 40 (80%) were single. Regarding the contact with cats 25 (50%)
has contact with cats.

All samples collected were tested for anti-Toxoplasma IgG and IgM antibodies
by ELISA, and by PCR for detection of Toxoplasma DNA..

Results: Out of the 50 HIV/AIDS patients; Anti-Toxoplasma IgM was detected
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in two patients (04%), while IgG was detected in 08 (16%) patients, the
Toxoplasma DNA was detected in three (06%) patients.Regarding the blood
donors group; all studied blood donors showed negative results for anti-
toxoplasma IgM, while 16 (32%) showed positive anti-Toxoplasma IgG.No
blood donors sample was detected positive for Toxoplasma DNA with PCR.
There were no significant differences in comparison between the blood donors
and the HIV/AIDS patients regarding serological and molecular toxoplasma test
results.

Conclusion : The current study showed a relatively high seroprevalance of anti-
T.gondii IgG and low IgM antibodies in HIV-positive patients in comparison
with previous studies in Sudan. Considering the relatively high seroprevalance

rate of toxoplasma infection in blood donors reported in this study,

toxoplasmosis should be considered as a significant transfusion risk.

I. INTRODUCTION

Toxoplasma gondii is an obligate intracellular
protozoan parasite that can infect nearly all warm-
blooded animals including human beings, and can
cause serious life-threatening disease in developing
fetuses and immunecompromised people ®. Infection
is mainly acquired by ingestion of food, water or soil
that is contaminated with oocysts shed by cats or by
eating undercooked or raw meat containing tissue

cysts @.

Toxoplasmosis is a major public health concern
because the disease is serious in terms of mortality or
physical and/or psychological sequence in patients
with HIV disease ®. In the majority of normal,
healthy (immunecompetent) 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,
the main cause of toxoplasmosis in an HIV patient is
the reactivation of latent infection particularly in the
brain, leading to toxoplasmic encephalitis (TE),
especially when CD4 count reduces to less than 100
cells/mm3 ©. Patients with toxoplasmosis and HIV
co-infection have 30 to 40% risk of TE @. TE may
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prove to be a fatal infection in HIV patients without

receiving appropriate therapy ®.

The prevalence of T. gondii infection in HIV patients
the The

seroprevalence rate reported is 35.8% but based on

varies  throughout world. overall
the region it differs from 25.1% in Asia and the
Pacific, 30.1% in western and central Europe and
North America, 44.9% in sub- Saharan Africa,, 49.1%
in Latin America, to as high as 60.7% in the Middle
East and North Africa (6).

Due to their high sensitivity and specificity,
molecular methods are now recognized as an essential
diagnostic tool for toxoplasmosis in
immunocompromised individuals(9, 10). In most
developing countries, including Sudan, these methods
are not widely used in clinical settings for routine
diagnosis and therapeutic management, as they are
expensive and time-consuming techniques.

According to different studies, it has been shown that
T. gondii can be transmitted through whole blood or
leukocyte transfusion and could be alive in citrated
blood at 5 °C for more than 50 days. Accordingly, the
refrigeration of blood during storage can't prevent the

transfusion- transmission of infection (11).
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Because of the risk of damage in the CNS and high
morbidity in HIV-positive individuals, it is important
to determine the prevalence of 7. gondiiinfection in
HIV patients. Consequently, in

recent Yyears,

detection and monitoring of anti-
Toxoplasma antibodies have become a great concern
in HIV-infected patients.Due to limited data on
Toxoplasma infection in HIV patients in Sudan, the
current study aimed to determine the prevalence of T.

gondii antibodies and DNA in this population.

II. Methods

This study was a cross sectional, descriptive, hospital-
based study. The subjects of the study were two
different groups: 50 HIV/AIDS patients and 50 Blood
donor attending HIV Center -Omdurman Hospital,
and Sudan Heart Center blood bank, respectively,
who were willing to participate in the study. Patients
selected were from different areas of the Sudan. A
questionnaire including demographic and
socioeconomic information was designed to collect
baseline data. This study was approved by the central
institutional review board, Alneelain University,
Khartoum, Sudan. Each patient was informed on the
nature of the study and consent was taken from each

patient before being enrolled in the study.

Approximately 5 ml of venous blood samples were
drawn from each subject, sera were separated by

centrifugation and then kept at -20c until used.

Serologic tests:

The sera was tested for the presence of specific IgM
and IgG antibodies to 7oxoplasma gondii using an
ELISA kit (ChemuxBioScience, INC. USA) according

to the manufacturer’s instructions.

DNA extraction:
DNA was obtained by using a commercial DNA
extraction kit (intone. Korea) according to the

manufacturer’s instructions. The purified DNA were

dissolved each in 30pl elution buffer and stored at
-70°C until used.

PCR assay

A coding region of the GRA6 gene was amplified,
with specific forward primer, 5-
GTAGCGTGCTTGGCGAC-3 and reverse primer, 5-
ACAAGACATAGAGTGCCCC-3®),
was carried out with 10 pmol of each primer and 10
ul of extracted DNA in 20pl of a taq hot start DNA

polymerase, Evagreen Master Mix (Biotium, San

Amplification

Francisco, USA) is a 2x master mix, and is supplied
with high Rox, low Rox, or no Rox instruments.
Amplification was performed using a programmable
thermocycler as follows: 5min at 95°C followed by 35
cycles of 30 seconds at 94°C, 1min at 60°C, 2min at
72°C and a final extension of 72°C for 7min®?. The
PCR products were detected in 1.5% ethidium-

bromide-stained agarose gels.

III. Results

Regarding Anti-Toxoplasma IgM was detected in two
HIV patients (4%), while IgG was detected in 8 (16%)
patients while three (6%) of the patients were proved
DNA positive by PCR.

On the other hand, all studied blood donors showed
negative results for anti-Toxoplasma IgM, but 16

(32%) showed positive anti-Toxoplasma IgG.

No blood donors sample was detected positive for
Toxoplasma DNA with PCR.

Comparison between the blood donors and the
HIV/AIDS patients groups indicated insignificant
differences between the two regarding serological and

molecular results ( table 2).

In the blood donors group, no significant association

between IgG prevalence and contact with cats( table

1).
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Table 1 : Comparison between Anti-Toxoplasma IgG and contact with cats among 50 blood donors:

Anti-Toxoplasma IgG Anti-Toxoplasma IgG
Positive Negative
Cats contact 09 (56.2%) 16 (47.1%) 25 100%
No Cats contact 07 (43.8%) 18 (56.2%) 25 100%
16 34 50

P-value =0.76176

Table 2: Distribution of Anti-Toxoplasma IgG/IgM, and Toxoplasma DNA among Blood donors and HIV/AIDS

patients.

Blood donor HIV/AIDS
Anti-Toxoplasma IgG | 34 (68%) 43 (86%) P-value = 0.057303
Negative
Anti-Toxoplasma IgG | 16 (32%) 07 (14%)
Positive
Anti-Toxoplasma IgM | 50 (100%) 48 (96%) P-value = 0.15313
Negative
Anti-Toxoplasma IgM | 00 (00%) 02 (04%)
Positive
Toxoplasma DNA | 50 (100%) 47 (94%) P-value = 0.07864
Negative
Toxoplasma DNA | 00 (00%) 03 (06%)
Positive

IV. Discussion

Toxoplasma is worldwide-distributed opportunistic
intracellular protozoan parasite, which can cause
asymptomatic to life-threatening disease, particularly
in immunocompromised individual such as HIV/AIDS
(1, 12). Presence of organism in blood during the
course of infection ensures its transmission through
transfusion a fact that was documented since 1971
(13).

toxoplasma organism to survive for several weeks in

Moreover, the ability of tachyzoites of
the stored refrigerated blood is another factor that
increases the

transfusion. (14).

chance of transmission through

In this study, the overall prevalence of anti- 7. Gondii
IgG and IgM antibodies and DNA among 100 study
samples was IgG (20%) HIV patients and (32%) in
blood donors, and DNA (6%) in HIV patients by PCR.
The anti-toxoplasma IgG prevalence in our HIV-
positive patients is much lower compared with other
countries ., a high seroprevalence (87.4%) of anti-
toxoplasma IgG antibodies was reported in HIV
positive population (9, and in another study from
Mozambique ,a prevalence of 31.3% of IgM indicating
recent T-gondii infection by serology was recorded in
pregnant HIV-positive women.(22) in addition,

studies from Asia, Africa and European countries
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reported prevalence of toxoplasmosis of 30-75%,
while in the USA the prevalence was 3-42%(21)

The prevalence of anti-7. gondiilgG and IgM
antibodies in HIV negative blood donors were 32%
and 0.0%, respectively. Seroprevalence of IgM that
we found was semi-comparable to the 2.4% and 1.9%
reported from Czech Republic and Mexico blood
donors, respectively (17,18). The present finding of
anti- 7. gondiiIgG antibodies in blood donors is lower
than the 75% prevalence reported from Brazil (20)
and 69% from the Southern Mexican State of Yucatan
(19).

According to the present findings, no statistically
significant differences were observed among different
age groups and inhabitants of rural and urban areas of
HIV infected and non-infected study participants, and
the

gondii antibodies. Consumption of undercooked or

associated  sero-reactivity = of  anti-7.
raw meat was not found to be a risk factor for the
presence of anti-7. gondiilgG in HIV negative
individuals.while undercooked meat consumption has
been found to be an important factor in parasite

transmission in several other studies (21,18)

The present results showed that 6.0% of our HIV-
positive patients were positive for Toxoplasma gondii
DNA, but no DNA was detected in blood donors.
There are only few studies reporting PCR result for
Toxoplasma gondii in HIV positive patients. Our
results may indicate that more studies should be
conducted based on more sensitive types of RT-PCR
for an accurate diagnosis of acute toxoplasmosis in
HIV-positive patients (1).which can greatly reduce
transfusion transmission and improve patients
management and consequently the disease outcome

in these patients.

V. Conclusion

The

seroprevalance of anti-T.gondii IgG and low IgM

current study showed a relatively high

antibodies in HIV-positive patients if compared to
previous studies in the Sudan.

Considering the relatively high seroprevalance rate of
toxoplasma infection in blood donors reported in this
study, toxoplasmosis should be considered as a
significant transfusion risk. Appropriate strategies
should be adapted to reduce the risk of acquiring
toxoplasmosis through blood transfusion. Regular
screening of toxoplasma for early detection of positive
anti-T.gondii antibodies are required, while early
initiation of therapy is very important to a decrease
the mortality rate in patients with HIV/AIDS.
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