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ABSTRACT

Introduction: Patients with beta-thalassemia major have a weakened immune system, making them vulnerable to transfusion 
related infections like cytomegalovirus (CMV), which can have serious consequences, particularly for those undergoing stem cell 
transplantation. So, screening these Patients for CMV using IgM serology and determining the factors which enhance the acquisition 
of this virus are crucial.   

Materials and methods: This cross-sectional study was performed on six hundred thirty-three thalassemia patients below 
18 years in Mosul (North of Iraq). The fully automated immunoassay was used to detect the presence of IgM antibodies against 
cytomegalovirus as a mark to determine transfusion-transmitted active infection. In addition, six hundred forty-two healthy children 
and adolescent under 18 years were analyzed as a comparison group. The Chi-square test was used to ascertain statistical significance, 
while the odd ratio and likelihood ratio were used to evaluate the magnitude of the correlation between certain elements and the 
procuration of CMV infection.

Results: 12.79 per cent of patients with thalassemia were positive for active infection with cytomegalovirus compared to 4.36 
per cent of the healthy non-thalassemia group. The key factors linked to an increase in infection rate are splenectomy, high ferritin, 
and repeated transfusions. No statistical significance has been established with respect to age, sex and residence in relation to CMV 
infection.

Conclusion: In comparison to other countries, there is a critical high incidence of cytomegalovirus infection among thalassemia 
patients; thus, steps to minimize this rate should be adopted.
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Introduction

Beta-thalassemia is among the world's com-
monest hereditary anemia disorders, with nearly 
60000 seriously affected children born annually(1). 
It is caused by defective production of beta-globin 
chains leading to ineffective erythropoiesis and 
accelerated erythrocyte degradation with result-
ant anemia and iron accumulation from a repeated 
blood transfusion(2,3). Thalassemia is a major prob-
lem in Iraq primarily because equipment and medi-
cines have not been available during many periods 
of war and turmoil.

There are more than11000 patients with thal-
assemia registered all over Iraq till 2016, beta-thal-
assemia major constitutes about 74% of them, 
Basra and Duhok governorates have the highest 
thalassemia prevalence of 45.5 and 45.1 for each 
100 000 population respectively(4-6). There are more 
than 600 patients with beta-thalassemia major re-
ceiving regular blood transfusion every month in 
Ibn al-atheer teaching hospital in Mosul city(7). 

Patients with beta-thalassemia major are lia-
ble to many infections related to blood transfusions 
like hepatitis B, hepatitis C, HIV and non-infec-
tious complications related to iron overload and 
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chelation therapy affecting endocrinal, cardiac, and 
skeletal systems as well as vision and hearing(8-11), 
such Infections are an important cause of morbid-
ity and can be lethal in patients with thalassemia 
and hemoglobinopathies because of the associated 
affection of both cellular and humoral components 
of the immune system which is attributed to many 
causes related to the disease itself or its complica-
tions, primarily iron excess, but these infections 
vary worldwide based on the variations in the epi-
demiology of each infection and the socioeconom-
ic status of each region, and the preventive and 
therapeutic approaches that are implemented(12-14). 
In an Italian study done in different hospitals, in-
fections in thalassemia were the second leading 
cause of death after heart failure(15). Similar find-
ings were reported in Greece(16), and in Taiwan(17), 
while infections are the primary cause of morbidity 
and mortality in Thailand's E-beta thalassemia pa-
tients(18). 

Another important implicated mechanism 
of immune dysfunction is thought to be repeated 
transfusions, which are responsible for the contin-
uous triggering of the immune system by allo-anti-
gens and the transfer of immune depressing virus-
es, such as cytomegalovirus (CMV), Epstein-Barr 
virus (EBV), and hepatitis C virus(12). 

CMV infection in thalassemic patients, espe-
cially those who had undergone splenectomy is se-
rious, partly because of the immune- suppressive 
properties of the virus resulting in the possibility 
of acquiring serious opportunistic infections and 
the risk of developing serious CMV pneumonia 
with more than 50% fatality rate or other organs 
affections with the virus resulting in hepatitis, en-
cephalitis, and retinitis particularly following stem 
cell transplantation, which is the ultimate cure for 
patients with beta-thalassemia(19-21). 

Based on experiment utilizing patients and 
clinical specimens, the main source of Transfu-
sion-transmitted (TT) CMV infections tends to be 
the peripheral white blood cells (WBCs), Transfu-
sion-borne CMV infections occur frequently when 
the seropositive blood containing normal numbers 
of WBCs is transfused to patients at risk(22).

In this study, we aim to find out the prevalence 
of acute CMV infections by locating IgM antibod-
ies in patients with beta-thalassemia major in Mosul 
city who are receiving multiple blood transfusions 
as part of their management plan and to determine 
the factors which increase the risk of acquiring this 
virus.

Material and methods

The academic ethics committee of the College 
of Medicine, University of Mosul, accepted this 
paper and informed consent was obtained from all 
participants. This paper adopted the ethical princi-
ples of the 1964 Helsinki Declaration and subse-
quent amendments

In this cross-sectional study, we enrolled 633 
patients over a 6-month period between January 
and June 2018, all of them are under 18 years of 
age with B-thalassemia major attending Ibn Al-ath-
eer hospital, the center of thalassemia in Mosul 
city (400 km North of Baghdad) in Iraq for regular 
blood transfusions. Besides, 642 non-thalassemic 
children visiting the outpatient clinic in the same 
hospital were also included in this study as a com-
parison group. 

Detailed information including age, sex, resi-
dence, blood group, number of blood transfusions 
per year, serum ferritin, deferoxamine therapy and 
the presence of splenectomy were taken from each 
participant in the study. 

Blood samples from both groups tested by 
Cobas e601 analyzer (Roche Diagnostic GmbH, 
Mannheim, Germany), using Elecsys® CMV IgM 
Immunoassay for the qualitative determination of 
IgM-antibodies against CMV. Samples reactive for 
CMV IgM antibodies indicate an acute, recent, or 
reactivated infection and it may remain raised for 
up to 1 year following the infection in up to 20% 
of the cases. The sensitivity and specificity for the 
detection of the CMV virus are 93% and 98.8% re-
spectively(23,24).

Statistical analysis of our data carried out 
using SPSS (statistical package of social science) 
version 23, chi-square test used in the statistical 
analysis and the p value of less than 0.05 assumed 
statistically significant, odd ratio and likelihood 
ratio used to measure and quantify the strength of 
association between certain elements and the accu-
sation of CMV.

Results and discussion

As shown in Figure 1 there is substantially 
higher IgM seroconversion in 81 (12.79%) out of 
633 children, suggesting acute CMV infection in the 
main group of patients with thalassemia compared 
to seroconversion with only 28 (4.36%) out of 642 
in the non-thalassemia community, the odd ratio is 
4.0954 95 % CI (2.5214 to 6.6518) P<0.0001.
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Many categorical variables, including age, sex, 
residence, ferritin level, condition of the spleen, and 
the number of blood transfusions per year have been 
tested with regard to Cytomegalovirus IgM serocon-
version in thalassemia major patients as seen in table 
1 in this study.

Splenectomy seems to be the most important 
statistically significant variable in predisposing thal-
assemia major patients for CMV infection, odd ratio 
59.02 95% CI: 29.9155 to 116.4617 P < 0.0001 as 
in figure 2.

In addition, high serum ferritin in thalassemia 
major patients is associated with increased risk of 
acquiring CMV infection P<0.0001, and the likeli-
hood ratio is 38.633 as illustrated in figure 3.

The increasing frequency of blood transfusion 
is also associated with the higher infection rate with 
CMV in thalassemia major patients, P<.006 and the 
likelihood ratio is 10.421, this is demonstrated in 
figure 4.

Other factors, such as age, sex and residence, 
were all statistically insignificant in terms of in-
creased risk of cytomegalovirus infection in patients 
with major thalassemia, with p values of 0.148, 
0.6001 and 0.7756, respectively.

Cytomegalovirus infection is an important 
transfusion-transmitted disease that could affect the 
quality of life in immunocompromised children like 
those with beta-thalassemia major, it may lead to se-
rious infections following bone marrow transplant 
and even transplant failure due to reactivation of the 
latent virus in the white blood cells(25).  

The main result of this study is the finding of 
a higher rate of active Cytomegalovirus infection in 
beta-thalassemia major patients in Iraq / Mosul than 
that in healthy people, which appears to be consist-
ent with what is found in Greece(19), Iran(26), Egypt(27), 
and Italy(28), although in our study the rate is 12.79%, 

CMV IgM Status 

IgM -IgM +Frequency

63366<1000 ng/mlFerritin level

220102301000-2500ng/ml

26968337>2500 ng/ml

77582<5 yearsAge group

164271915-10 years

3114936011-18 years

1109119<8Transfusions/year

198212198-12

24451295>12

37053423urbanResidence

18228210rural

4969118splenectomizedSpleen status

50312515Non-splenectomized

28339322maleSex

26942311female

Table 1: Frequency distribution of categorical indepen-
dent variables in thalassemia major patients.
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which is much higher than the 4% in Ramadan et 
al paper in Egypt(27), 2% in Duran Canatan paper in 
Antalya Turkey(29), and 0.42% in Muhammad Rafiq 
et al in Lahore Pakistan(30).  

Our study designed to disclose any factor that 
could be responsible for increased infection with the 
cytomegalovirus in thalassemia patients, splenecto-
my seems to be one of the most significant factors, 
and this result is in line with the findings of the me-
ta-analysis done by George Dimitrios Liatsos about 
post-splenectomy primary CMV infection(31), which 
can be explained by the immunological dysfunc-
tion in both humoral and cellular immunity follow-
ing splenectomy(31). The next important element in 
our study, which is linked to a higher infection rate 
with CMV is elevated ferritin blood level as a sign 
of iron overload in beta-thalassemia major patients, 
this result is supported by Dimitrios  Farmakis et al 
work which clarifies the important rule of iron and 
its binding proteins in regulating the immune sys-
tem, and the effect of iron excess on encouraging the 
growth of infectious microorganisms(12).    

Another major cause for the elevated prev-
alence of acute CMV infection, according to our 
study is repeated transfusions, especially if it is more 
than 12 / year, this outcome is supported by Hasan et 
al systematic review(25), the possible explanations for 
this are the lack of both CMV screening and leuko-
cyte reduction technologies for donated blood.   

No substantial difference in the prevalence of 
CMV-IgM seropositivity among male and female 
patients in this research, and this agreeing with the 
finding of Choobineh et al in Iran(32), so sex hor-
mones don't affect the susceptibility for CMV infec-
tion. In our research, the prevalence of CMV-IgM 
seropositivity outside of Mosul City (rural areas) 
does not vary from that within the city (urban area), 
this means that overcrowding and air pollution does 
not play any role in disease spread

There was no difference in the prevalence of 
CMV-IgM seropositivity among thalassemia in var-
ious age groups, this finding disagrees with what is 
found by Choobineh et al in Iran and Germens et al 
in Athens, Greece(32,33).

Conclusion

The present study demonstrates that there is a 
critical, widespread CMV infection in patients with 
beta-thalassemia major related to the disease itself 
and its complications like iron overload, defective 
immunity, splenectomy, and to the repeated trans-

fusion of unscreened unfiltered blood, so boosting 
immunity, providing effective chelation therapy and 
effective CMV screening and leukocyte reduction 
techniques in blood banks are crucial.
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