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Abstract | B-thalassemia major is expected to be fatal without early treatment with iron chelates and blood
transfusions for the patient. Although lipid disorders and -thalassemia are related, it is not clear how these problems
developed. Although lipid abnormalities are linked to -thalassemia, how these issues come about is unknown. Aim of
the study: This is a cross-sectional study in which we will attempt to analyze and evaluate the lipid profile in -
Thalassemia patients' sera. Subjects and Methods: 175 participants were classified into two groups; the first involved
100 patients with 3-thalassemia major (59 males and 41 females), aged 18 to 22 years. The second group involved 75
healthy individuals aged 18 to 32 (35 males and 40 females). Results: The S. cholesterol concentration was reduced, as
were the low-density lipoprotein concentration and high-density lipoprotein, which were both significantly reduced,
while the S. triglyceride concentration rose significantly in $-thalassemia major patients. Conclusion: The fluctuation
of the level of blood lipids in patients with -thalassemia major, although it has a downward trend from its typical
concentrations, requires a pause because it may have health consequences on various levels, especially those directly
related to lipids and their metabolic pathways.
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INTRODUCTION

A genetic hemoglobin disorder known as (-thalassemia
results in persistent hemolytic anemia and defective 3-globin
chain production. [1,2]. B-thalassemia is classified into two
types depending on clinical severity: intermedia and major f3-
thalassemia [3,4]. B-thalassemia major is considered fatal
unless treatment is done early by regular transfusion of blood
to the patient and the use of iron chelates [5,6]. An abnormal

Aim of the Study

We will endeavor to conduct analytical investigations of the
lipid profile (cholesterol, triglycerides, low-density
lipoprotein and high-density lipoprotein) in a sample of Iraqi
[-thalassemia major patients.

MATERIALS AND METHODS

feature in lipids is found in $-thalassemia [7]. The manner of
development of these disorders is not entirely apparent;
however, some mechanisms are suggested through
accelerated red blood cell production, resulting in a rise in
cholesterol absorption by histiocytes and macrophages of the
reticuloendothelial system, plasma dilution caused by anemia,
cytokine release, liver dysfunction due to excess iron in the
body and hormonal dysfunction [8]. In contrast, f-
thalassemia major primarily affects lipids and lipoproteins
[9]. In B-thalassemia, major hypocholesterolemia resulting in
a decrease of low-density and high-density lipoprotein has
been described in [10,11].

One hundred and seventy-five people in total were chosen
for the investigation. They comprised two groups. The
firstincluded 100 B-thalassemia major patients (59 males
and 41 females) aged 18 and 22 on regular blood
transfusion therapy. The second one included 75
healthy volunteers aged 18 to 32 (35 males and 40
females). The lipid profile in sera of B-thalassemia
major patients and healthy individuals were assessed
using an automated quantitative approach (The COBAS
INTEGRA® 400 plus test) (from Roche, Germany) while
fasting for 12 hours following their previous meal.
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Quantitative analysis was conducted using the
Windows version of the data-processing software
package SPSS 22. The standard error and mean were used
to express the data. The t-test compares characteristics
between [(-thalassemia major patients and healthy
individuals. A two-tail value is used to determine
significance. The variation's p-value was <0.05, which was
regarded as significant

RESULTS
One hundred patients with B-thalassemia major, aged
18 to 22, involving 51 male and 41 female patients,
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have mean hemoglobin levels of 7.5g/dL and mean
ferritin levels of 3708 ng/1 (Table 1).

The S. cholesterol concentration was significantly
lower in B-thalassemia major patients (96.70+1.75
mg/dL) when compared to the healthy individuals
(130+£2.09 mg/dL), as were the low-density
lipoprotein and high-density lipoprotein
concentrations in patients (52.05+0.35mg/dL and
33.85%£0.28 mg/dL) when compared to the healthy
individuals (90.90+0.66mg/dL and 45.55+0.79mg/dL);
p-value <0.000, as detailed in (Table 1 and Figure 1).
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Figure 1: S. Cholesterol, High Density Lipoprotein and Low-Density Lipoprotein in $-Thalassemia Major Patients and

Healthy Individuals
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Figure 2: S. Triglycerides in f-Thalassemia Major Patients and Healthy Individuals

Table 1: General Characterization and Clinical Feature 3-Thalassemia Major Patients

B-thalassemia major patients (Total Number 100)

Age range (18-22) years
Male 59

Female 41

Mean Hb g/dL 7.5

Mean Ferritin ng/1 3708

Table 2: lipid Profile Through -Thalassemia Major Patients and Healthy Individuals

Lipid Profile Healthy individuals Mean+SE B-thalassemia major patients Mean+SE p-value
S. Cholesterol mg/dL 130.60+2.09 96.70x1.75 | <0.000
S. Triglycerides mg/dL 93.35+0.81 113.6521.02 1
Low density lipoprotein mg/dL 90.90+0.66 52.05£0.35 |
High density lipoprotein mg/dL 45.55+0.79 33.85+0.28 1
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On the contrary, S. triglyceride concentrations rise
significantly in B-thalassemia major patients (113.65+1.02
mg/dL) when compared to healthy individuals (93.35+0.81
mg/dL); p-value <0.000 (Table 2 and Figure 2).

DISCUSSION
Plenty of studies have found that lipids and
lipoproteins play an essential role in the

pathophysiology and development of atherosclerosis
and cardiovascular diseases, as well as in the
preventive role of some of them. The prevalence of
these chronic illnesses is a growing global health
concern [12,13], which encourages us to evaluate the
lipid profile in B-thalassemia major in Iraqi patients.
The significant decrease in S. cholesterol found in -
thalassemia major patients is consistent with what was
recorded by Papanastasiou et al. and some other
French studies of low levels of S. cholesterol [14,15].
This significant decrease is impressive on the face of it,
but from a realistic health assessment, it still raises
caution. With all the "rumors" about the destructive
role of cholesterol, it remains essential and
indispensable in many basic physiological activities.
It becomes clear that various factors, including
elevated ferritin levels (iron overload), liver damage
and hormone disorders, impact these individuals' lipid
profiles [16,17]. This was not spared by the current
study's patients, as the increase in ferritin levels and
the consequent health consequences included lipid
abnormalities. When thalassemia patients get frequent
blood transfusion therapy, the liver is the primary
location of iron buildup, which is a common cause of
morbidity. Iron overload can occur in
reticuloendothelial cells as well as hepatocytes. People
with excess iron produce more free radicals through
the Fenton reaction. These free radicals accumulate in
the liver, heart and other organs, severely destroying
tissue [18]. Triglyceride levels were increased in this
study, similar to Ricchi et al. and Hartman et al., who
reported that an increase in S. triglycerides in diseases
such as thalassemia may be due to extrahepatic
lipolytic activity [19,20], but different from Amendola
et al, who reported a decrease in S. triglycerides in
thalassemia [21]. However, such differences recorded
here or there may be due to human and ethnic
differences associated with the diversity of dietary and
population habits and behaviors, not to mention the
nature of what thalassemia patients receive from
health measures depending on their areas of presence.

CONCLUSIONS

Since the level of lipids in the blood in the case of beta-
thalassemia deviates from the typical concentrations,
this can result in health consequences, whether those
related to cardiovascular diseases or others. This

necessitates paying attention to thalassemia patients
represented in preventive health monitoring and
prompts the conduct of procedural studies to work on
restoring lipid levels to their normal state.
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