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ABSTRACT

100 patients with beta-thalassemia trait, comprised of 55 men and 45 women,
participated in a study to measure serum lipoproteins. The results were compared
with the data obtained from 100 control subjects of the same age and sex. A
significantly lower level of mean serum total cholesterol and LDL cholesterol, and
amuch higherlevel of HDL cholesterol were obtained in beta-thalassemia trait as
compared to control groups. This study was carried out in order to find the effect
of mild hemolysis on serum lipid composition.
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INTRODUCTION

Thalassemias are a group of chronic, inherited micro-

cytic anemias characterized by reduced rate of synthesis of-

one or more of the globin chains, leading to imbalanced
globin chain synthesis, defective hemoglobin production,
red cell damage and therefore chronic hemolysis.'! Hemoly-
sisis also seen in sickle cell disease, although its mechanism
is different. Mild hemolysis appears to have a protective
effect on the development of atherosclerosis. In patients
with sickle cell disease, myocardial infarction is an ex-
tremely rare event,? compared to cerebrovascular accidents
in the other parts of the body, and atherosclerosis is virtually
nonexistent.? This population has normal coronaries, fre-
quently of larger caliber than those seen in normal hearts.*
Maioli and coworkers found that total and low density
lipoprotein (LDL)-cholesterol levels were significantly lower
in beta-thalassemia trait carriers when compared to con-
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trols, whereas plasma triglycerides and high density lipo-
protein (HDL)-cholesterol levels are similar in the two
groups.® They suggested that this phenomenon can bedueto
accelerated erythropoiesis and increased uptake of LDL by
the reticuloendothelial system. In patients with homozy-
gous beta thalassemia, the levels of total LDL and HDL
cholesterol were found to be significantly lower than in
controls.$

However, a Libyan family with three sons, resulting
from a consanguinous marriage was described.” They had
an unusually high concentration of hemoglobin A, and
hypercholesterolemia, some of them with widespread
xanthomas.

Therefore a hypothesis is now to determine if mild and
chronic hemolysis can affect serum lipoprotein levels so
that a delay or prevention of ischemic heart disease may
occur. This hypothesis is followed here to see whether a
particular level of serum lipoproteins controlled by a sub-
stantial amount of hemolysis can reduce the risk of athero-
sclerosis and its unwanted consequences.
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Serum Lipoproteins in Beta Thalassemia

MATERIALS AND METHODS

Total, HDL and LDL cholesterol were measured by
enzymatic precipitation techniques®® with a Technicon RA-
1000 autoanalyzer (Technicon Instruments, USA), using
commercially available Randox kits (Randox Laboratories
Ltd, UK). Samples were obtained after 12 hours of fasting
from 100 patients with beta-thalassemia trait, including 55
males and 45 females. Patients and controls ranged in age
from 20to0 40 years old, and patients were chosen from those
with mean cell volumes (MCV) below normal and HbA,
levels above 3.5%. The data was then statistically analyzed
using student T-test. Smokers and individuals on contracep-
tive pills or those with hypertension, diabetes mellitus,
hyperlipidemia, hypothyroidism as well as subjects who
had undergone a recent surgical operation were excluded
from this study.

RESULTS

Mean total cholesterol in patients and the control group
is compared in Fig. 1. The comparison for LDL is shown in
Fig. 2. The values of serum cholesterol and LDL are signifi-
cantly less than those of the control group (p<0.001). On the
contrary, much higher levels of HDL were obtained (p<0.01
for males and p<0.001 for females) as compared with
control subjects (Fig. 3). Theratio of total cholesterol /HDL.,
the value known as "risk factor" (Fig. 4), and the ratio of
LDL/HDL (Fig. 5), are significantly reduced in patients
compared to the controls (p<0.001).

DISCUSSION

The influence of accelerated erythropoiesis and red cell
damage on the level of serum lipoproteins in patients with
beta-thalassemia or sickle cell disease appears to lead to
changes in favour of prevention or delay of atherosclerosis
and ischemic heart disease.?* In one review of the postmor-
tem literature in sickle cell disease, including examination
of 153 hearts, only four infarcts were reported.> Also,
atherosclerosis was seen in none of the one hundred hearts
of patients (55 of whom where 16 to 47 years old, with a
median age of 30) examined at autopsy.? This is in marked
contrast to the Vietnam study, in which atherosclerosis was
found in 45 percent of 105 battle casualties.!" The exact
cause of this apparently protective effect on atherosclerosis
is unknown, but may involve genetic or dietary factors, or
anemia itself.!® This protective effect is probably due to
phagocytosis of damaged red cells and increased ingestion
of LDL by macrophages and histiocytes, as the main deter-
minants of low plasma cholesterol levels in heterozygous
beta-thalassemia.’ In this study, patients with heterozygous
beta-thalassemia have significantly low levels of total cho-
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lesterol (Fig. 1) and LDL (Fig. 2). The levels of HDL (Fig.
3) in these patients are higher than normal. This situation
produces a significant low risk factor for atherosclerosis, as
determined by the ratio of total to HDL-cholesterol (Fig. 4).
The results obtained from this work confinin the hypothesis
that mild and chronic hemolysis, by any means, can have a
protectiveeffecttoreduce therisk of atherosclerosis, ischemic
heartdisease and myocardial infarction. Further work is yet
tobe donein this field of study to understand the mechanism


https://mjiri.iums.ac.ir/article-1-1151-en.html

[ Downloaded from mjiri.iums.ac.ir on 2026-06-20 ]

M. Pedram, M.D., MRCP, et al.

p<o0.00i
6+ 5.5 - 56

4.1

Fig. 4. Ratio of total/HDL cholesterol (risk factor) in patients and
controls.
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Fig. 5. Ratio of LDL/HDL cholesterol in patients and control
groups.

of this protection. The continuation of this work is therefore
recommended in cardiac care centers to find the incidence
of thalassemia and sickle cell disease in patients suffering
from atherosclerosis and heart disease.
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