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Abstract

Background

Beta-thalassemia  patients receive blood
products from blood transfusion centers
repeatedly. Blood transfusion can transmit
Cytomegalovirus (CMV) and Toxoplasma
gondii. The aim of this study was serological
evaluation of these two infectious agents in
thalassemia patients.

Materials and Methods

In a cross-sectional study, the enzyme-linked
immunosorbent assay (ELISA) testing was
performed to detect IgM and 1gG antibodies
against CMV and Toxoplasma gondii in 96
thalassemia patients (under 18 years) and 144
healthy people. Data were analyzed by SPSS
software and Chi-square test.

Results

A significant difference was observed in

CMVIgM antibody levels between test groups
in women (p<0.05). The prevalence of CMV
IgM, CMV IgG, Toxo-l1gG, and Toxo IgM
antibodies in thalassemia

patients were 5.2%, 95.9%, 16%, and 0%,
respectively.

Conclusion

In all thalassemia patients, Cytomegalovirus
IgG is higher than healthy people. In addition,
CMV IgM antibodies are higher in female
patients. Antibody screening (IgM) on blood
products for detecting Cytomegalovirus is
necessary, but for Toxoplasma gondii is not
necessary in the Yazd transfusion center.
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Introduction

Thalassemia major is a severe anemia disease.
This disorder occurs in children with two
mutated genes that are inherited from each
parent. These patients cannot produce normal
hemoglobin and experience chronic fatigue (1,
2). Two major consequences of thalassemia
are severe anemia and expansion of bone
marrow in the body. These consequences lead
to poor growth, impaired physical activities as
well as other bone deformities, fragile bones
and enlargement of the liver and spleen (3).
The only treatments for severe anemia are
regular blood transfusions and iron chelation
therapy (2). Many contagious agents can be

transmitted  potentially  through  blood
transfusions, including bacteria, viruses, and
parasites (4). Considering frequent need of
thalassemia major patients to blood
components, the chance of transmission of
noted infectious agents in these patients is
high (3).

Cytomegalovirus (CMV) is a DNA virus and a
member of herpesviridae family (5). This virus
is important in blood transfusion. In patients
with a compromised immune system, CMV
infection can cause lethal consequences (6).
Universally, this virus is distributed with
approximately 40-100% of the world's
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population (7). The prevalence of CMV
antibodies in thalassemia major patient is
higher than normal persons (8-10).
Toxoplasma is a parasite that transmits by
contact with cats and their feces, eating under
cooked meat, drinking raw milk or organ
transplantation (11). Thirty to fifty percent of
the world population is infected with
toxoplasmosis (12). Overly, more than thirty
percent of people in Iran are exposed to this
parasite (13). This agent can transmit by blood
transfusion and can danger in pregnant women
and immune compromised people (14, 15). In
people with weak immune system, especially
as a result of HIV/AIDS, toxoplasmosis can
lead to seizures and life-threatening illnesses
such as encephalitis (16).

Toxoplasma in healthy people sometimes is
caused eye infections and an untreated case is
caused blindness (17). Donors in Iranian blood
transfusion centers are not screened for CMV
and Toxoplasma infections. The aim of this
study was the serological evaluation of
Cytomegalovirus and  Toxoplasma in
thalassemia major patients.

Materials and Methods

For performing this cross-sectional study, we
were selected 144 healthy blood donors
without any history of hematologic disease and
repetitive transfusion (64 male and 80 female
who were under 18 years old) and 96 beta-
thalassemia major patients (45 male and 51
female who were under 18 years old) who
received Dblood regularly from Yazd
transfusion center. Blood samples were
collected in volume of five ml from each
participant. Then serums were analyzed for
detecting CMV-IgM, CMV- 1gG,
Toxoplasma_IgM, and  Toxoplasma_lgG
antibodies. For this purpose, Enzyme
Immunoassay test (ELISA) performed using
Pishtaz Teb Diagnostics kits (lran). One

hundred pl of each control as well as diluted
test sera were added into appropriate wells of
the antibody coated plate. Two consecutive
wells in the first strip as the blank and positive
were considered. Plates were sealed with
cardboard seal tightly and incubated for 30
minutes at 37C. Consequential steps carried
out according to protocols of Pishtaz Teb
Corporations. Finally, 100ul of stop solution
added to the wells and absorbance read at 450
nm by ELISA reader. The specificity and
sensitivity of Pishtaz Teb Diagnostics kit for
ELISA test was 99% and 100%, respectively.
Data were analyzed by SPSS software version
19 and Chi-square test was performed for
evaluation of relationships.

Results

The result of ELISA tests (IgM and 1gG) for
CMV and Toxoplasma is summarized in Table
1 and Table 2. Ninety six beta-thalassemia
major patients, including 46.8% male and
48.2% female, were tested by ELISA method.
CMV IgM and IgG antibodies were detected
in 10% and 94.1% of patients, respectively.
This amount for men was 0% and 97.7%,
respectively. Toxoplasma IgM antibody was
not detected in the studied population.
Furthermore, 15.6% of women and 15.5% of
men were seropositive for Toxoplasma 1gG
antibody. Data for the thalassemia patients
according to the interval time between
transfusions is showed in Table 3. Rate of
seropositive patients was high, when the
interval time between blood transfusions was
20 days. Sixty percent of thalassemia patients,
received blood with 20 days interval between
transfusions was seropositive for CMV IgM
antibody. Data showed the statistical
significant difference for 1gG anti-Toxoplasma
gondii and CMV IgM antibodies between the
case and control groups (p<0.05).
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Tablel: The result of CMV Enzyme Immunoassay test (ELISA) for thalassemia patients and control groups

Test Result Male Female Total
CMV IgM seropositive  Thalassemia 5 (5.2%)
patients
Normal persons 2 1 3 (2%)
(control)
P value > 0.05 > 0.05
0.036
CMV IgG seropositive  Thalassemia 44 48 92 (95.9%)
patients
Normal persons 63 79 142
(control) (98.6%)
P value > 0.05 > 0.05 > 0.05

Tablell: The result of Toxoplasma Enzyme Immunoassay test (ELISA) for thalassemia patients and control

groups
Test Result Male Female Total
Toxo IgM seropositive  Thalassemia 0 0 0
patients
Normal persons 0 0 0
(control)
P value - - -
Toxo IgG seropositive  Thalassemia 7 8 15 (16%)
patients
Normal persons 2 2 4 (3%)
(control)
P value <0.05 <0.05 0.004

Tablelll: Data analysis of seropositive patients according to interval time between blood transfusions
interval time between transfusions (day)

15 20 25 30
CMV IgM seropositive 1 (20%) 3 (60%) 0 1 (20%)
CMV IgG seropositive 3 (3.3%) 65 (71.4%) 4 (4.3%) 19 (21%)
Toxo IgM seropositive 0 0 0 0
Toxo IgG seropositive 2 (13.3%) 10 (66.6%) 2(13.3%) 1(6.8%)
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Discussion

Because of the prevalence and circulating of
Cytomegalovirus in Iranian population, the
result of this study, like all of the previous
studies, showed that rates of CMV IgG
antibody in two groups of the study population,
thalassemia major patients and normal peoples,
were more than ninety percent (1-4). The
receiving of blood for thalassemia major patient
is frequently necessary. Therefore, this patients
are exposed to risk of CMV infection
transmission (5). The results of the present study
reported that CMV IgM antibodies in
thalassemia patients were higher than others. In
2007, Dr choobineh et al. was reported that
CMV IgM antibodies in the Iranian thalassemia
patients below 15 years were 12.9% (6, 7). No
significant difference was found between male
and female CMV IgM. However, all
seropositive patients were women in our study.
In another study, Iranian researcher showed that
CMV IgM seropositivity for thalassemia patients
of Tehran is 9.1% (3). IgM antibodies were
positive in 0.04% of the normal group. It is
essential to note that population rush had an
important role in transmission of the virus.
Tehran is more crowded than Yazd. Therefore,
the virus circulates easily and transmits to the
thalassemia patients by blood transfusion.
Although, it seems that screening of blood
donors for CMV IgM antibody is necessary and
thalassemia patient must receive safer blood
components.

Toxoplasma gondii is a microscopic parasite that
infects cats and can be found in the soil (8). The
infection can be acquired by ingesting
unsanitary food or water, by handling
contaminated cat litter, or by transmission from
mother-to-child (9). Toxoplasmosis is detected
in all countries, and seropositivity rates range
from 6 percent in South Korea to 92 percent in
Ghana (10). The prevalence of

Toxoplasma infection varies with social class
and hygiene levels. In France, the cultural
preference of undercooked meat is caused high
prevalence of toxoplasmosis. In the rural area of
France, 47% of people were seropositive (11).
Toxoplasma transmission can also be attributed
to the type of lifestyle that individuals live in. A
study was performed (in 2007) in Qalyubia

Governorate of Egypt to measure the prevalence
of toxoplasmosis in pregnant women. Fifty
seven percent of disease cases were detected in
the rural areas when the rate of infection for the
urban areas was 46.5%. The rural areas of Egypt
generally have higher levels of stray cats (12).
Twelve percent of people in China, 6.7% in
Korea and 23.9% in Nigeria are seropositive for
Toxoplasma (13-15). A serological survey of
anti-Toxoplasma gondii antibodies in beta-
thalassemia major patients at Aydin's province
of turkey showed that Toxo IgM antibody in
patients is higher than normal peoples (5.5%
versus 0%) (16).

In the previous research in Iran, Seropositivity
for Toxoplasma had been reported as 48-74.6 in
the north, 22-37% in the south,33-44% in
northwest and 27-54% in central cities of Iran
(17, 18). These studies mainly have been done
on pregnant women. In 2014, Dr Jafari et al.
evaluated the Toxoplasma antibodies among 375
blood donors in Zahedan. Twenty five percent of
people were Toxoplasma IgG positive, but not
reported Toxoplasma IgM positive (19). A
serological study was performed in hemodialysis
patients of Abadan and Khoramshahr cities of
Iran in 2011 for toxoplasmosis. IgM antibodies
were not detected in the control group, but
8.67% of hemodialysis patients were positive
(20). In our study, Toxoplasma IgM antibody
was not detected in any person of control or
patient groups. IgG antibodies for Toxoplasma
were detected in thalassemia patients higher than
normal patients (16% versus 3%). The number
of population of Yazd is low compared to other
cities of Iran. Furthermore, the people of this
city have high income and hygienic levels. Thus,
the low prevalence this parasite in this area is
logical. Thalassemia patients receive blood
frequently. Therefore, these patients have IgG
antibodies higher than others. Results showed
that most thalassemia patients that received
blood with twenty-day interval between
transfusions were positive for CMV IgM
antibody nevertheless, no significant difference
was found in our study (p >0.05) regarding the
relationship between transfusion intervals and
the prevalence antibodies in patients.
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Conclusion

In countries and areas with low rate of
toxoplasmosis, the transmission risk through
blood transfusion is very low, and serologic
testing for screening blood donors appears to be
unnecessary. In all thalassemia patients, CMV
IgG was higher than the control group.
Additionally, CMV IgM antibodies were high in
female patients. Antibody screening (IgM) on
blood products for Cytomegalovirus is
necessary, but for Toxoplasma gondii is not
necessary in the Yazd transfusion center of Iran.
Conflict of interest

The authors have no conflicts of interest.
References

l.Ismail M. CMV Infection Among Pregnant
Women: Seroprevalence and The Major Risk
Factors Predisposing to Cytomegalovirus
Infection. Germany: LAP Lambert Academic
Publishing; 2014.

2.Safabakhsh H, Tehranian F, Tehranian B,
Hatami H, Karimi G, Shahabi M. Prevalence of
Anti-CMV Antibodies in Blood Donors in
Mashhad, Iran. Iranian Journal of Epidemiology.
2013;9(1):52-7. eng %@ 1735-7489 %[ 2013.
3.Aghaeipour M, Tarabadi FA, Shaeigan M,
Babaee GR. Detection of serologic prevalence of
anti-CMV antibodies in thalassemia major
patients and blood donors. Sci J Iran Blood
Transfus Organ. 2005;1(2):37-41. eng %@ %[
2005.

4. Eivazi-Ziaei J, Movassaghpour A,
Asgharzadeh M, Dastgiri S. Seroprevalence of
Cytomegalovirus in blood donors in the
northwest of Iran. Journal of Analytical
Research in Clinical Medicine. 2013;1(2):96-
100.

5.Greene M. Thalassemia: Causes, Treatment
Options and Long-Term Health Outcomes. New
York: Nova Science Publishers; 2014.
6.Choobineh H. Serological Evaluation of Major
Beta Thalassemia Patients belowl5 for
Cytomegalovirus Infection in Iran. Research
Journal of Biological Sciences. 2009 (2):584-9.
7.Choobineh H, Alizadeh S, Sharifi yazdi M,
Vaezzadeh F, Dargahi H, Pourfatolah A. The
effect of repeated transfusions on active
cytomegalovirus infection, in the presence of
IgM, in patients with thalassemia major in lIran.

Payavard Salamat. 2007;1(1):8-16. eng %@
1735-8132 %[ 2007.

8.Sepulveda-Arias JC, Gdmez-Marin JE, Bobi¢
B, Naranjo-Galvis CA, Djurkovié¢-Djakovi¢ O.
Toxoplasmosis as a travel risk. Travel medicine
and infectious disease. 2014.

9 Flegr J, Prandata J, Sovickova M, Israili ZH.
Toxoplasmosis—A Global Threat. Correlation of
Latent Toxoplasmosis with Specific Disease
Burden in a Set of 88 Countries. PloS one.
2014;9(3):€90203.

10.Lal V, Akram M, Lal R. The Prevalence of
Toxoplasma Gondii. German: LAP Lambert
Academic Publishing; 2014.

11.Fromont EG, Riche B, Rabilloud M.
Toxoplasma seroprevalence in a rural population
in France: detection of a household effect. BMC
infectious diseases. 2009;9(1):76.

12.Bouratbine A, Aoun K. Toxoplasmosis in the
Middle East and North Africa.  Neglected
Tropical Diseases-Middle East and North
Africa: Springer; 2014. p. 235-49.

13.Kamani J, Mani A, Egwu G, Kumshe H.
Seroprevalence of human infection with
Toxoplasma gondii and the associated risk
factors, in Maiduguri, Borno state, Nigeria.
Annals of tropical medicine and
parasitology2009. p. 317-21.

14.Shin D-W, Cha D-Y, Hua QJ, Cha G-H, Lee
Y-H. Seroprevalence of Toxoplasma gondii
infection and characteristics of seropositive
patients in general hospitals in Daejeon, Korea.
The Korean journal of  parasitology.
2009;47(2):125-30.

15.Xiao Y, Yin J, Jiang N, Xiang M, Hao L, Lu
H, et al. Seroepidemiology of human
Toxoplasma gondii infection in China. BMC
infectious diseases. 2010;10(1):4.

16. Karakas S, Ozlem S, Tellioglu AM,
Ertabaklar H, Ertug S. [Investigation of anti-
Toxoplasma gondii IgG and IgM antibodies in
beta-thalassemia major patients in Aydin
province]. Turkiye parazitolojii dergisi / Turkiye
Parazitoloji Dernegi = Acta parasitologica
Turcica / Turkish Society for Parasitology.
2012;36(3):133-6. PubMed PMID: 23169154.
Epub 2012/11/22. Aydin Ilinde Beta Talasemi
Majorlu Olgularda Anti-Toxoplasma gondii 1gG
ve IgM Antikorlarinin Arastirilmasi. tur.

Iranian Journal of Pediatric Hematology Oncology 2015, Vol5.No3 153



Serological Study on Cytomegalovirus and Toxoplasma Gondii in Thalassemia Major Patients of Yazd, Iran

17.Mostafavi SN, Ataei B, Nokhodian Z, Yaran
M, Babak A. Seroepidemiology of Toxoplasma
gondii infection in Isfahan province, central
Iran: A population based study. Journal of
research in medical sciences: the official journal
of Isfahan University of Medical Sciences.
2011;16(4):496.

18.Hajsoleimani F, Ataeian A, Nourian A,
Mazloomzadeh S. Seroprevalence of
Toxoplasma gondii in pregnant women and
bioassay of IgM positive cases in Zanjan,
Northwest of Iran. Iranian journal of
parasitology. 2012;7(2):82.

19.Modrek MJ, Mousavi M, Saravani R.
Toxoplasma gondii Seroprevalence Among
Blood Donors in Zahedan, Southeastern Iran. Int
J Infect. 2014;1:¢21111.

20.Maraghi 'S, Yadyad MJ, Sheikhi M,
Shamakhteh F, Latifi SM. Study the
Anti-Toxoplasma Antibodies (IgG and IgM) in
Hemodialysis Pa-tients of Abadan and
Khoramshahr Cities Southwest Iran in 2011
using ELISA. Jundishapur  Journal of
Microbiology. 2013;6(7).

154 Iranian Journal of Pediatric Hematology Oncology 2015, Vol5.No3



