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To determine the level of CD4 in thalassemia patients. Thalassemia is blood disorder types characterized 
by low levels or missing normal globin chains in the normal red blood cell protein hemoglobin. Material 
and method: include cross sectional study were collected from (180) sample, (120) patients suffering 
from thalassemia and (60) health as control from both gender, age between (20-49) years who attended 
to the Medical city and Al-Karama teaching hospital in Baghdad province and Al-Kut hospital for 
maternity and children in Wasit province during the period from the beginning of January 2022 to the 
end of April 2022. Result: show CD4 statistically significantly in patients group (P<0.001) compare with 
control group. Conclusion: our finding show that the level of CD4 elevated in thalassemia patients groups. 

 

 

 

Blood disorder types characterized by low levels or 
missing normal globin chains in the normal red blood cell 
protein hemoglobin are now characterized as 
thalassemia. There are four types of globin chains 
present, named alpha (α) beta (β) gamma (γ) and delta 
(δ). Depending on which chain of production is disturbed, 
the thalassaemias are termed as α-, β-, γ-, δ -, δβ-, or 
εγδβ-thalassaemias. Mostly inherited as a recessive trait, 
the most common types are α- and β-thalassaemias, that 
result from the deficiency of α- or β-globin proteins that 
are necessary for the production of normal hemoglobin 
molecule (HbA, α2β2) in an adult human [1]. 
The pathogenic hemoglobin protein also indicates the cells 
and organ types before and after birth in which it is originated 
[2]. Based on the affected globin chain, the thalassemias are 
arranged into alpha (α) or beta (β) types. 
Systemic immune activation as well as the continuous 
decline of a functional CD4+ T cell response are main 
contributors  to disease progression [3]. Today, CD4 T cell 
counting is still considered an essential disease-specific 
test for health care facilities with clinical laboratories and 
is included in the “First-ever WHO list of essential 
diagnostic  tests  designed for the detection, diagnosis and 
monitoring of priority diseases such as  HIV, tuberculosis, 
malaria, hepatitis B and C, human papillomavirus and 
syphilis” [4]. 
The WHO prequalification of in vitro diagnostics 
assessment includes an  independent analytical 
performance evaluation of CD4 counting instruments, in 
particular of  those meant  for use in resource-limited 
settings [5]. 
The immune alterations in thalassemia major are related 
to both the innate and adoptive immune system. 
Decreased CD4+/CD8+ ratio, impaired neutrophil and 
macrophages phagocytosis and chemotaxis and 
compromised natural killer cell function have been 
reported [6]. Several researches have demonstrated 
cytokine disturbance in thalassemia major. Meanwhile 
some features of immune system aging have been 

reported in these patients. Mean value of IFNγ has been 
found significantly higher in thalassemia compared to 
control in some studies, but lower in others [7]. 

 

In this study, venous blood samples were collected from 
(180), (60) From healthy (control) and (120) patients 
suffering from β-thalassemia major (54) males and (66) 
females with their ages ranging between (20-49) years 
who attended to the Medical city and Al-Karama teaching 
hospitals in Baghdad province and Al-Kut hospital for 
maternity and children in Wasit province during the 
period from the beginning of January 2022 to the end of 
April 2022. 
The Control group in this study used to measurement of cut-off 
and normal range as control negatives. 
The blood samples were put in plane tubed and left to 
clot, then centrifuged at 3,000 rpm for 10 minutes to 
obtain serum and kept at -20 oC until use. 

Patients in this study were divided into three groups 

(30) Patients frequently dialyzed without filter 
(Thalassemia major). 
(30) Patients frequently dialyzed with filter (Thalassemia 
major). 
(60) Patients unfrequently dialyzed (Thalassemia minor). 
Type of study: Crosse-sectional study. 
Inclusion criteria: patients (different ages of woman & 
Men) with Thalassemia. 
Exclusion criteria: any other diseases. 

Immunological parameter 

1. CD4 

Kit was provided from manufactured company (Cusabio USA) 
& ELISA test using according to manufactured company & and 
according to procedure of leaflet & statistical study was 
provine in the study. 

 

In table [1], the ANOVA test indicated that the overall CD4 
mean level was statistically significantly different in the 
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studied groups (P<0.001). Patients frequently dialyzed 
without filter have the higher mean value of CD4 (16.5) 
±SD (7.4-24.5), and both dialyzed with filter and 
unfrequently dialyzed groups have lower mean level of 
CD4 (9.4) ±SD (3.5-16.5) and 8.0±SD (1.05-15.7) 
(respectively). The post hoc pairwise comparison revealed 
that the mean value of CD4 in patients frequently dialyzed 
without filter was statistically significantly higher than in 
both groups of patients dialyzed frequently with filter and 
dialyzed unfrequently (P<0.001), but there is no mean 
difference in frequently dialyzed with filter group in 
comparison to unfrequently dialyzed group (P 0.150). 

Table 1:- Compare between Freq.without 
Filter,Freq.with Filter,Unfreq,in CD4 test. 

Markers Groups n 
Mean±SD* 

(range) 
ANOVA 

Post 
hoc** 

CD4 

F1 Freq. 
without filter 

30 
16.5±4.6 
(7.4-24.5) 

F=56.56 
Sig.<0.001 

F1 vs F2 
P<0.001 
F1 vs U P 
<0.001 

F2 vs U P 
0.150 

F2 Freq. with 
filter 

30 
9.4±3.2 (3.5-

16.5) 

U 
Unfrequently 

60 
8.0±3.2 

(1.05-15.7) 

* Standard Deviation. 
** Post hoc multiple comparison, Games-Howell Test 

*** Kruskal-Wallis U 
F1: Frequent without filter, F2: Frequent 

In table (2), in our study, samples taken from (20-49) 
years, age groups are divided to three groups, 
The first group  Include (20-29) age, 18(60) for frequent 
blood transfusion with filter, 12(40) for frequent without 
filter and 24(40) for unfrequently. 
Second group Include (30-39) age, 12(40) for frequent 
blood transfusion with filter, 16 (53) for frequent without 
filter and 31(52) for unfrequently. 
Third group Include (40-49) age, (0) for frequent blood 
transfusion with filter, 2 (7) for frequent without filter, 
and 5(8) for unfrequently. 

Table 2:- Comparison between three groups according to 
age. 

Demographics 

Dialysis status 
Total 
n=120 
(100%) Freq. with 

filter (n=30) 

Freq. 
without 

filter 
(n=30) 

Unfrequently 
(n=60) 

Age 
Group 
(years) 

20-29 18 (60)* 12 (40) 24 (40) 54 

30-39 12 (40) 16 (53) 31 (52) 59 

40-49 0 2 (7) 5 (8) 7 

Mean±SD of 
age 

28.2±4.4 31.0±5.6 30.9±6.4 30.3±5.8 

* Frequency (%) 

 

  

In my objective, we measure the level of CD4 in patients 
with thalassemia. 
In }table1 {showed a very high increase in CD4 levels in 
patients with thalassemia major (without using filter 
during blood transfusion), while show a small increase in 

CD4 levels in patients with thalassemia major (using filter 
during blood transfusion),,There is a not significant 
increase in CD4 levels in patients with thalassemia 
minorThis occur due to Many abnormalities of the 
immune system have been show in thalassemia major 
patients receiving multiple blood transfusions, although 
the relationship of these abnormalities with the increased 
incidence of infections remains doubtful. one of the major 
complications of regular blood transfusions, particularly 
in patients who are chronically disease aIIoimmunization. 
Alloimmunization also can lead to lifethreatening 
hemolytic transfusion reaction of thalassemia patient [8]. 
This is in agreement with Weili et al., found CD4 increase 
in thalassemia patient when compare with heath control 
groups [9]. This present study compatible with Jin et al., 
observed CD4 levels highly in thalassemia patient [10], 
They hypothesized that blood transfusion could cause T 
effector cell expansion as well as a counter-regulatory 
reaction. T regulators are enlarged to reduce the risk of 
effector cells causing collateral damage [11]. Our study 
disagreement with showed no significant in the CD4 levels 
in thalassemia patient [9]. In another study weili et al., 
showed disagreement with a current study in the CD4 
levels in thalassemia patient due to compare with sickle 
cell disease [12]. 

 

In this study CD4 expression is higher in thalassemia major 
than healthy control. This finding is attributed to multiple 
antigenic stimuli during blood transfusion. T regulator 
have a role in tolerance to blood transfusion like that in 
tolerance organ transplantation. 

1. Shafique F, Ali S, Almansouri T, Van Eeden F, 
Shafi N, Khalid M, Khawaja S, Andleeb S. Thalassemia, a 
human blood disorder. Brazilian Journal of Biology. 
2021;83. https://doi.org/10.1590/1519-6984.246062 
2. Ganz T, Nemeth EJAJoP-G, Physiology L. Iron 
imports. IV. Hepcidin and regulation of body iron 
metabolism. 2006;290(2):G199-G203. 
https://doi.org/10.1152/ajpgi.00412.2005 
3. Okoye AA, Picker LJJIr. CD 4+ T‐cell depletion in 
HIV infection: mechanisms of immunological failure. 
2013;254(1):54-64. https://doi.org/10.1111/imr.12066 
4. Vos T, Abajobir AA, Abate KH, Abbafati C, Abbas 
KM, Abd-Allah F, Abdulkader RS, Abdulle AM, Abebo TA, 
Abera SFJTL. Global, regional, and national incidence, 
prevalence, and years lived with disability for 328 diseases 
and injuries for 195 countries, 1990–2016: a systematic 
analysis for the Global Burden of Disease Study 2016. 
2017;390(10100):1211-59.  
5. Ceulemans A, Bouzahzah C, Prat I, Urassa W, 
Kestens LJPo. CD4-T cell enumeration in human 
immunodeficiency virus (HIV)-infected patients: A 
laboratory performance evaluation of Muse Auto 
CD4/CD4% system by World Health Organization 
prequalification of in vitro diagnostics. 
2019;14(1):e0209677. 
https://doi.org/10.1371/journal.pone.0209677 
6. Farmakis D, Giakoumis A, Polymeropoulos E, 

https://doi.org/10.1590/1519-6984.246062
https://doi.org/10.1152/ajpgi.00412.2005
https://doi.org/10.1111/imr.12066
https://doi.org/10.1371/journal.pone.0209677


  : 

Aessopos AJMSM. Pathogenetic aspects of immune 
deficiency associated with beta-thalassemia. 
2003;9(1):22. Available from: 
http://www.medscimonit.com/pub/vol_9/no_1/2991.pd
f 
7. Sabry M, Halder SK, Allah ASA, Roshdy E, 
Rajaratnam V, Al-Hendy AJIjowsh. Serum vitamin D3 level 
inversely correlates with uterine fibroid volume in 
different ethnic groups: a cross-sectional observational 
study. 2013;5:93. 
https://doi.org/10.2147%2FIJWH.S38800 
8. Bezirgiannidou Z, Christoforidou A, Kontekaki E, 
Anastasiadis AG, Papamichos SI, Menexidou H, Margaritis 
D, Martinis G, Mantadakis EJMJoH, Diseases I. 
Hyperhemolytic Syndrome complicating a delayed 
hemolytic transfusion reaction due to anti-P1 
alloimmunization, in a pregnant woman with HbO-
Arab/β-thalassemia. 2016;8(1). 
https://doi.org/10.4084%2FMJHID.2016.053 
9. Bozdogan G, Erdem E, Demirel GY, Yildirmak 
YJPH, Oncology. The role of Treg cells and FoxP3 
expression in immunity of β-thalassemia major and β-
thalassemia trait patients. 2010;27(7):534-45. 
https://doi.org/10.3109/08880018.2010.503334 
10. Yu J, Heck S, Yazdanbakhsh KJAjoh. Prevention of 
red cell alloimmunization by CD25 regulatory T cells in 
mouse models. 2007;82(8):691-6.  
11. Bao W, Zhong H, Yazdanbakhsh KJT. 
Immunologic characterization suggests reduced 
alloimmunization in a murine model of thalassemia 
intermedia. 2014;54(11):2880-91. 
https://doi.org/10.1111/trf.12683 
12. Nickel RS, Horan JT, Fasano RM, Meyer E, 
Josephson CD, Winkler AM, Yee ME, Kean LS, Hendrickson 
JEJAjoh. Immunophenotypic parameters and RBC 
alloimmunization in children with sickle cell disease on 
chronic transfusion. 2015;90(12):1135-41. 
https://doi.org/10.1002/ajh.24188 
  

http://www.medscimonit.com/pub/vol_9/no_1/2991.pdf
http://www.medscimonit.com/pub/vol_9/no_1/2991.pdf
https://doi.org/10.2147%2FIJWH.S38800
https://doi.org/10.4084%2FMJHID.2016.053
https://doi.org/10.3109/08880018.2010.503334
https://doi.org/10.1111/trf.12683
https://doi.org/10.1002/ajh.24188

