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Abstract

Background: Toxoplasmosis, a worldwide parasitic infection, is considered as a transfusion-transmitted disease.
Objectives: Due to ignorance about Toxoplasma infection in blood donors monitoring and its important role in provision of safe
blood and blood products and also poor information about the seroprevalence of T. gondii infection in blood donors, this study was
conducted to assess anti-Toxoplasma gondii antibodies and associated risk factors among blood donors in northwest of Iran.
Methods: In this cross- sectional study, 194 serum samples were collected from healthy blood donors who referred to Tabriz Blood
transfusion organization (East Azerbaijan, Iran) during April and June 2014 and tested for anti-T. gondii IgM and IgG antibodies using
chemiluminescence immunoassay. The questionnaire consisting of demographic and risk factors were filled for all the participants.
Results: From 194 donors, 75 (38.66%) and 2 (1.03%) individuals were seropositive for anti-T. gondii IgG and IgM antibodies, respec-
tively. In the present study, anti-T. gondii antibodies in first-time donors was significantly higher than those in regular blood donors
(P < 0.05). A significant correlation was observed between T. gondii infection and age (P < 0.05); however, there were no relationship
between Toxoplasma infection and other factors.
Conclusions: Considering the medical importance of blood transfusion and high rate of anti- T. gondii antibodies in healthy blood
donors, it seems that effective monitoring of infection is required to prevent transfusion- transmitted toxoplasmosis.
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1. Background

Toxoplasma gondii is an intracellular protozoan para-
site that causes toxoplasmosis. This parasite is an oppor-
tunistic pathogen that infects all warm blood animals in-
cluding humans (1). It has been estimated that up to one
third of the world’s population are infected by T. gondii.
Despite the worldwide distribution and prevalence of T.
gondii infection, it is usually mild and self-limiting in im-
munocompetent hosts (2-6). However, toxoplasmosis can
cause severe and fatal disease in immunocompromised
patients and congenitally infected fetuses and newborns
(2, 7-9). It has been proven that there are 3 principle
routes for Toxoplasma transmission: (1) the consumption
of oocysts contaminated water or vegetables, (2) ingestion
of raw/undercooked meat containing tissue cysts, and (3)
congenital transmission (1, 10). Furthermore, toxoplasmo-
sis is considered as one of the transfusion-transmissible

diseases and in rare cases can be transmitted through an
organ transplant or blood transfusion. T. gondii is capable
to invade and replicate in all nucleated cells of the body
and survive for several weeks in stored blood (11-14). To-
day, there has been a significant reduction in the number
of transfusion- transmitted infections; however, screen-
ing for T. gondii in blood and blood product is not obliga-
tory, and subsequently blood borne toxoplasmosis remain
a concern (1, 9, 11). Considering the serious consequences of
toxoplasmosis in immunocompromised individuals (such
as patients with acquired immunodeficiency syndrome
and transplant recipients) and neglecting the T. gondii in-
fection monitoring in blood donors, it is of paramount im-
portance to have knowledge about the T. gondii prevalence
in blood donor population for provision of safe blood and
blood products (2, 9-11). Besides, to date, there has been no
recommended guideline or procedure for the prevention
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of transfusion- transmitted toxoplasmosis.

2. Objectives

Considering the poor information on the seropreva-
lence of T. gondii infection in blood donors, this cross-
sectional study was conducted to assess IgM and IgG anti-
T. gondii antibodies and related risk factors among blood
donors in northwest Iran.

3. Methods

3.1. Study Design and Sample Collection

We performed a cross-sectional study in Tabriz blood
transfusion organization (TBTO) in East Azerbaijan
province, northwest of Iran (Figure 1). In this survey,
we collected 194 sera samples (188 males and 6 females; 18
- 60 years old) from healthy blood donors who referred
to TBTO during April and June 2014. To estimate the
sample size, we considered 95% confidence interval with
a standard deviation of 1.89 and 0.55 maximum error.
Before blood donation, each participant completed a
questionnaire about demographic data and risk factors
including gender, age, education, times of blood dona-
tion, contact with cats, and eating raw animal products.
All blood samples were serologically screened for human
immunodeficiency virus (HIV), hepatitis C virus (HCV),
hepatitis B virus surface antigen (HBsAg), and Treponema
pallidum according to TBTO policy. Healthy blood donors
referred to blood transfusion organization were enrolled
in this study, and the samples that were positive for human
immunodeficiency virus (HIV), hepatitis C virus (HCV),
hepatitis B virus surface antigen (HBsAg), Treponema pal-
lidum, and chylomicronic serums were excluded from
the present investigation; thus, 16 serum samples were
excluded according to these criteria. Then, 500 micro
liters of serum samples from healthy blood donors that
were seronegative for HIV, HCV, HBsAg, and T. pallidum
were collected and transferred to the Department of Par-
asitology, Tabriz University of Medical Sciences and were
kept at -20°C until use.

3.2. Ethical Consideration

This study was approved by research council of Tabriz
international University of Medical Sciences (Aras). (No.
93.1-3.3, May 2014). After obtaining written informed con-
sent, we collected blood samples from all the participants.

3.3. Chemiluminescence Immunoassay (CLIA)

To evaluate the anti-T. gondiiantibodies, we analyzed all
the serum samples using chemiluminescence immunoas-
say (CLIA) with Diasorin Liaison calibrated analyzer (Ger-
many) by a commercially available kit (Diasorin, Italy).
Both tests (IgG and IgM) were performed in Tabriz Noor
private laboratory following the instructions of the manu-
facturer. Values of more than 8.8 and 8 international units
(IU)/mL were considered to be positive for IgG and IgM, re-
spectively.

3.4. Statistical Analysis

Statistical analysis was performed by SPSS ver. 13 for
windows; normality was evaluated by K-S test for quanti-
tative variables. Chi-square and logistics tests were used
to assess the relationship between positive and negative
groups of IgG and IgM with some variables. One way
ANOVA test was used to determine the relationship be-
tween quantitative IgG and IgM with some important vari-
ables, as the predictors and confounding variables were
controlled. Error-bar diagrams were used to show anti-
body levels and number of blood donations in the 2 groups
(less than 5, 5 and more). The level of significance was set at
0.05, and all results were expressed as frequency (percent)
and Mean ± SD.

4. Results

A total of 194 blood donors were enrolled in this study.
Most of the participants were males (96.9%), with the mean
age of 37.04 years. Of the 194 participants who were tested,
75 (38.66%) and 2 (1.03%) were seropositive for anti-T. gondii
IgG and IgM antibodies, respectively. Demographic pat-
terns and the anti-T. gondii seropositivity are summarized
in Table 1. A significant correlation was found between IgG
antibodies and age; however, no relationship was found
between Toxoplasma infection and other factors.

The titer of antibodies gradually decreased according
to the number of donations. Based on the results, anti-
T. gondii antibodies in first-time donors was significantly
higher than in regular blood donors (P < 0.05). Also, T.
gondii seropositivity was associated with the donation sta-
tus of the blood donor (< 5 or ≥ 5 donation) (Figure 2).

5. Discussion

Toxoplasmosis is one of the most prevalent parasitic in-
fections in humans that infects approximately one-third of
the world’s population (1). With respect to T. gondii viability
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Figure 1. Geographical Location of the Study Area
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Figure 2. Relation Between IgG (left) and IgM (right) Antibody Levels and Times of Blood Donation

in blood products for several weeks, T. gondii can be trans-
mitted through a blood transfusion. Therefore, vulnera-
ble clinical groups such as immunocompromised patients
are at a high risk for acute and severe toxoplasmosis by the

donated blood (2, 9, 11). Currently, no specific laboratory
screening of blood donations is performed for T. gonii infec-
tion (11). In the present study, we found that 75/194 (38.66%)
and 2/194 (1.03%) of healthy blood donors were seropositive
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Table 1. Demographic Characteristics and Risk Factors of Healthy Blood Donors in Tabriz, Northwest Irana

Variable NO. IgG Positive P Value IgM Positive P Value

Gender 0.251 0.939

Male 188 74 (39.36) 2 (1.06)

Female 6 1 (16.67) 0 (0)

Age, y 0.001 -

< 30 42 8 (19.4) 0 (0)

30 - 34 46 12 (26.08) 1 (2.17)

35 - 40 35 15 (42.85) 0 (0)

> 40 71 40 (56.33) 1 (1.4)

Education 0.171 -

School and below 47 24 (51.06) 2 (4.26)

Diploma 57 22 (38.6) 0 (0)

Undergraduate 66 20 (30.3) 0 (0)

Postgraduate 24 9 (37.5) 0 (0)

Contact with cat 0.234 0.909

Yes 9 5 (55.56) 0 (0)

No 185 70 (37.84) 2 (1.08)

Eating raw animal products 0.129 0.656

Yes 80 36 (45) 1 (1.25)

No 114 39 (34.21) 1 (0.88)

aValues are expressed as No. (%).

for anti-T. gondii IgG and IgM antibodies, respectively. The
presence of IgM antibodies occurred following acute infec-
tion, however, high level of IgM may last for a long time.
The results of the current study revealed low seropositiv-
ity of IgM (acute infection) despite high the rate of anti.T.
gondii IgG antibodies (latent infection). Results of the cur-
rent investigation are comparable to those published from
studies in Tehran and Kerman, Iran (13, 15). In addition, sim-
ilar T. gonii seroprevalence studies on blood donors have
been conducted in other countries such as Taiwan, India,
and Mexico. The reported rates vary from 7.4% to 51.8% for
IgG and 0.28% to 5% for IgM anti-T. gondii antibodies (12, 16-
18). These differences may be due to sample size, mean age
of the participants, geography, and sensitivity of detection
methods.

Diagnosis of T. gondii infection routinely depends on
serological assays. Hence, tests with high sensitivity and
specificity are required (19-23). Prusa et al. compared elec-
trochemiluminescence assay with Sabin-Feldman dye test
and ELISA as a reference test in gestational infection with
T. gondii. They demonstrated that electrochemilumines-
cence is a useful method to detect T. gondii infection with

high sensitivity and specificity of 97.1% and 100.0%, respec-
tively (24). Because of low specificity of ELISA, we analyzed
the anti-T. gondii IgG and IgM antibodies using chemilumi-
nescence immunoassay.

Our findings revealed that among the blood donors,
age group was the only significant risk factor for T. gondii
seropositivity. This indicates that seropositivity increases
significantly with age and the peak of the infection rate
is detected in the 40- year- old age group. The reason for
the high rate in older age group is not clear, but it may
be due to long time exposure by individuals during their
life. In line with these results, Mahmoudvand et al. re-
ported a similar relationship between T. gondii seropreva-
lence and age groups in southeast of Iran (15). No correla-
tion was found between T. gondii infection and other men-
tioned demographic factors. Our results revealed that the
males were more infected than the females, but the differ-
ence was not significantly different (P > 0.05). Our study
results, in agreement to study of Alvarado-Esquivel et al. in
Mexico, did not show an association between gender and
infection (18). However, it was in contrast with the findings
of Elhence et al. in India (12). Our study limitation was the
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number of female blood donors, which was much lower
than the male donors and lead to showing a low seropos-
itivity rate in females; thus, it may not be a true reflec-
tion of toxoplasmosis in the society. In the present inves-
tigation, regular blood donors had lower antibody levels,
which may be due to a decrease in the titer of antibodies
following blood donations. It seems that further studies
including a large number of blood donors are needed to
better elucidate the potential risk factors associated with
T. gondii infection.

5.1. Conclusions

Based on our findings, T. gondii infection is highly
prevalent among healthy blood donors in northwest of
Iran. In addition, we found a low IgM seropositivity de-
spite the high rate of IgG. Although the seropositivity of
acute infection (IgM) among blood donors was low in this
study, it seems that the pretransfusion screening will be a
helpful option for prevention of transfusion-transmitted
toxoplasmosis in regions with high endemicity. Also, fur-
ther studies are needed to focus on molecular epidemiol-
ogy of T. gondii infection in blood donors and more atten-
tion should be paid to this neglected parasitic disease.
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