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Abstract
Objectives

1. To assess the Serum Lipid Profile of patients with Beta-Thalassemia Major.

2. Comparison of the Serum lipid profile of Beta-thalassemia major patients with healthy children.
Study Design: This was a cross sectional case control study in which 100 diagnosed cases of Beta thalassemia
major were enrolled. 100 healthy children of same age group consisted of control group. The blood samples of
study and control groups were examined for lipid profile test and values were evaluated. The tests were done
using Olympus AU400 Auto analyser and values were evaluated. Statistical analysis was done by using IBM
SPSS version 20.
Results: Mean age of cases was 9.04 £ 4.11 years and of controls was 8.92 + 4.0 years. The mean values of
serum HDL-C, LDL-C, total cholesterol, TG and VLDL in cases were 26.5+8.9, 62.1+21.9, 111.8 +26.7,
112.06+53.40, 25.58+21.15 mg/dl respectively. Moreover, the mean values of serum HDL-C, LDL-C, total
cholesterol, TG and VLDL in controls were 47.6+4.3, 76.8 +15.4, 76.8 £15.4, 74.64+16.23, 22.63+6.6715
mg/dl respectively. Total-cholesterol to HDL-C ratio was4.57+1.55 and 2.66+0.39 in cases and controls
respectively. Total cholesterol, HDL-C, LDL-C were significantly lower (p<0.05); triglycerides and total
cholesterol & HDL ratio were significantly higher (p<0.05) compared with controls.
Conclusion: Beta thalassemia major patients have hypertriglyceridemia and hypocholesterolemia. This study
concludes that children suffering from beta thalassemia major may possess increased risk of thrombotic and
atherogenic complications. Early detection of these patients with deranged lipid profile is required to avoid
these complications. It is also important to do routine periodical screening.
Keywords: Beta Thalassemia Major, Lipid Profile, Hypocholesterolemia, hypertriglyceridemia,
Thromboembolism.

Introduction

Beta-thalassemia is the commonest single-gene
disorder in the Indian population ™. Beta
thalassemia major is caused by complete absence
of beta globin chain production resulting from
reduced synthesis of one or more globin chains
which can be caused by different globin gene

mutation resulting in ineffective hematopoiesis,
increased hemolysis and early onset anemia .
Ten percent of the total worlds thalassemic are
born in India every year. Certain communities in
India, like Sindhis, Guajarati’s, Punjabis, and
Bengalis, are more commonly affected with beta
thalassemia, the incidence varying from 1 to 17%
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(331 It has been estimated that the prevalence of
pathological hemoglobinopathies in India is
1.2/1,000 live births, and with approximately 27
million births per year this would suggest the
annual birth of 32,400 babies with a serious
hemoglobin disorder !,

Reportedly, there are about 240 million carriers of
B-thalassemia worldwide, i.e. 1.5% of world
population. 8. A WHO update on beta-
thalassemia in India indicated a similar overall
carrier frequency of 3-4%, based on that the
current national population would translate to
between 35.6 and 47.5 million carriers of the
disorder nationwide. The mainstay of treatment of
thalassemia is regular blood (Packed Red Blood
Cells) transfusions. The major complications of
blood transfusion are those related to
transmission of infectious agents or
development of iron overload .

Over the past three decades, regular blood
transfusions and iron chelation have dramatically
improved the quality of life and transformed
thalassemia from a rapidly fatal disease in early
childhood to a chronic disease compatible with
prolonged life. Today life expectancy of these
patients varies between 25-55 years, depending on
the compliance with medical treatment. Despite
increased life expectancy, complications keep
arising 7!,

Various endocrine, cardiac, and hepatic diseases
may occur depending, on excessive iron-loading.
Thalassemic patients are also subjected to
peroxidative tissue injury M . Variants of
lipoproteins, cholesterol and triglyceride in
thalassemic patients show marked oxidative
modification due to free radical injury that could
represent an event leading to pathogenesis ™.
Free-radical production is increased in patients
with iron overload. Hypertryglyceridemia coupled
with cardiac iron overload is responsible for many
cardiovascular complications seen in these
patients. Hence we intent to study the serum lipid
profile in the beta thalassemic majorpatients The
aim of the study is to assess the serum lipid profile

of patients with beta-thalassemia major and
compare the findings with healthy control
participants.

Materials and Methods

A cross-sectional; case control study was done
between Jan 2013 to Dec 2014 at a tertiary care
hospital in a large Metropolitan city. In total;100
diagnosed Cases of beta-thalassemia major in the
age group of 1 year to 18 years receiving regular
blood transfusions; not suffering from any ailment
or any other disease leading to deranged lipid
profile were included. In controls; 100 normal
healthy children were included. Approval of
Institutional Ethical Committee was obtained.
After explaining about purpose of study, outcome
and explaining that respondent can refuse and
withdraw from study at any time in local language
an informed consent was taken. All details were
recorded in a pre-tested pro-forma which included
personal information, transfusion history, clinical
examination and lipid profile of the patients. Lipid
profiles were done using Olympus AU400 auto
analyzer. Statistical analyses were performed by
using IBM SPSS Statistics 20.

Results

Out of total 100 cases, 45 were female and 55
were male while out of total 100 controls 41 were
female and 59 were male. Mean age of cases was
9.04 £ 4.11 years and of controls was 8.92 £ 4.0
years (Figure 1).
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Figure 1: Gender Distribution of the studied cases.
Mean weight of cases were 21.59+8.08 Kgs with a mean height of 119.82+21.38 cms and 8.1+0.92 mg/dl
Hb level. Mean weight of controls were 29.2+10.4 Kgs with mean height of 132.0£26.3 cms and 12.6+£1.07
mg/dl Hb level. All cases had undergone regular blood transfusion.

Off the 100 cases, 91 patients (91%) were on Oral chelator therapy, eitherwith Defipirone or Deferasirox. 9
patients were not on any oral chelator therapy (Figure 2) ¢

Oral Chelator Therapy

o Yes

¥ No

Figure 2 : Iron Chelation Status of Studied cases.
Study of cases revealed that amongst 100 cases, 99 were having Total Cholesterol within Normal range,
while only 1 case showed Total Cholesterol above Normal range i.e. Hypercholesterolemia. Out of the 100
cases, 86 cases were having low HDL-C while remaining 14 cases were having HDL-C within normal
range. Further analysis revealed that out of 100 cases, 98 cases were having LDL-C within Normal range,
while only 2 cases were having High LDL-C values (Table 1).
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Table 1 : Status of Cholesterol, HDL-C and LDL-C in studied cases.

Frequency (n=100)

Total Cholesterol

Normal 99 99.0
Hypercholesterolemia 1 1.0
HDL-C

Low HDL-C 86 86.0
Normal 14 14.0
LDL-C

Normal 98 98.0
High LDL 2 2.0

As shown in Table below (Table 2) out of 100 cases 87 were having normal values of VLDL-C while only
13 cases were having VLDL-C above normal range.

Table 2: VLDL levels in studied cases.

Frequency (n=100) Percent
Normal 87 87.0
High VLDL-C 13 13.0

Further when triglyceride levels were studied it was found that out of 100 Cases, 51 cases were having
normal Triglyceride levels while 49 cases were having Triglycerides above normal range, i.e.
Hypertriglyceridemia (Figure 3).

Tryilyceride levels in Cases

Hypertriglyceri
demia
49%

Figure 3: Triglyceride levels in studied cases

The mean values of the investigated blood lipids both in cases and controls are presented in Table-3 and
Table 4 respectively.
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Table 3: Analysis of Blood lipids in cases

Parameters | HDL-C LDL-C TC TG VLDL-C TC/HDL
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) Ratio
Mean 26.55 62.11 111.89 112.06 25.58 4.57976
Median 26.00 62.50 113.50 99.50 22.00 457576
Std. 8.966 21.981 26.749 53.405 21.153 1.558721
Deviation
Minimum 9 17 47 33 7 2.137
Maximum 53 115 174 345 191 10.143
Table 4 : Analysis of blood lipids in control group
Parameters HDL-C LDL-C TC TG VLDL-C TC/HDL
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) Ratio
Mean 47.66 76.84 126.12 74.64 22.63 2.66636
Median 47.00 77.50 128.00 74.00 23.00 2.60682
Std. 4.384 15.432 15.282 16.234 6.680 .398440
Deviation
Minimum 41 50 100 50 12 1.906
Maximum 55 99 150 100 35 3.571

.Data analysis revealed, mean HDL-cholesterol levels were26.5+8.9 mg/dl in cases and 47.6x4.3 mg/dl in
controls; mean LDL-cholesterol levels were 62.1+£21.9 mg/dl in cases and 76.8 +15.4 mg/dl in controls;
mean total- cholesterol levels were 111.8 £26.7 mg/dl in cases and 76.8 +15.4 mg/dl in controls; mean
triglyceride levels were 112.06+53.40 mg/dlin cases and 74.64+16.23mg/dl in controls; VLDL-cholesterol
levels were 25.58+21.15mg/dlin cases and 22.63+6.67/dl in controls. Total-cholesterol to HDL-cholesterol
ratios were 4.57+1.55 and 2.66+0.39 in cases and controls respectively.

Table 5: Comparison of various parameters of lipid profile in cases and control group

Parameters Cases Controls Test value p value
Mean SD Mean SD

HDL-C 26.5500 8.96613 47.6600  4.38367 -21.151 .000
LDL-C 62.1100 21.98112 76.8400 15.43165 -5.485 .000
TC 111.8900 26.74908 126.1200 15.28205 -4.619 .000
TG 112.0600 53.40541 74.6400 16.23410 6.704 .000
VLDL-C 25.5800 21.15273  22.6300 6.67977 1.330 .185
TC/HDL-C 4.5798 1.55872 2.6664 .39844 11.893 .000
Ratio

Above table (Table 5) shows the results of various lipid analyses of controls and thalassemic children. It is
clear from the results that beta thalassemia major patients had significantly lower total cholesterol (TC),
high-density lipoprotein cholesterol (HDL-C) and low-density lipoprsotein cholesterol (LDL-C) compared
with controls (p<0.05).However triglycerides were significantly higher compared with controls (p<0.05).
Very low density lipoprotein cholesterol (VLDL-C) were high in the beta thalassemia major patients but
non-significant difference compared with controls (p>0.05). Total cholesterol & High-density lipoprotein
cholesterol Ratio was significantly higher compared with controls (p<0.05).
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Discussion

In this study lipid profile in beta thalassemia
children were evaluated &compared it with a
group of healthy children. In our study it was
found that there is significant difference in
between the values of cases and controls. It is seen
that in beta thalassemia major Patient’s serum
levels of HDL-C, LDL-C and TC is low as
compared to controls. In addition of that
Triglyceride levels were substantially high. This
appears because of many factors. The VLDL-C
does not show any significant difference in the
values, i.e. neither low nor high. Results of
present study correlate well with previous study
[14-19]

Most studies explain the mechanism of alteration
in lipid profile of cases. This alteration is likely
due to diminished hepatic biosynthesis as of
anemia and iron overload, while a reduced extra
hepatic lipolytic activity could account for the rise
in circulating TG ™. Iron-loading and the effects
of repeated blood transfusions induce a hepatic
acute-phase response, which could determine an
LDL-class shift towards protein-rich, denser
particles 1471,

Some authors 15224 syggested that accelerated
erythropoiesis and increased uptake of LDL by
macrophages and histiocytes of the reticulo
endothelial system are the main determinants of
low plasma cholesterol levels in beta thalassemia
major.

Factors such as iron overload (high ferritin level),
liver injury, and hormonal disturbances affects
lipids pattern among patients with major form of
beta-thalassemia, = while  some  researchers
observed that the lipid profile in thalassemia
major patients is not influenced by age, sex, liver
injury, and hemoglobin or ferritin levels **. The
higher erythroid bone marrow activity with the
enhanced cholesterol consumption could be the
dominant mechanism implicated in the lipid
abnormalities of thalassemia major patients ™ 21,
However other researchers did not find such
differences.

Study comparing thalassemia major and
intermedia demonstrated the lower concentrations
of LDL-C found in with beta thalassemia major
than with beta thalassemia intermedia patients
could be related to the higher level of Hb and
ferritin in patients with beta thalassemia major 2°!.
In thalassemia minor patients; Total cholesterol
and LDL-C is lower, authors found nostatistically
significant difference in TG, HDL and VLDL
among thalassemia minor patients compared to
control group 7. The study also concluded the
concentration of Total-C and LDL-C which in
thalassemia carriers arebelow the normal levels,
which can potentially reduce the risk of
cardiovascular diseases. The Lipid-lowering effect
of beta-thalassemia trait in minor
thalassemiaraises the question as to whether this
effect might slow down the progression of
coronary diseases and delay the occurrence of
myocardial infarction in these patients. This
difference in finding is due to different trait
studied; minor and major respectively.

Our findings of hypocholesterolemia and
hypertriglyceridemia in  patients of beta
thalassemia major were supported by other studies
[28, 29]

Finding of study shows that majority of the
patients had blood lipid levels within the normal
range, and consequently the prevalence of lipid
abnormalities was much lower as compared to the
general population of the same age this is contrary
to other studies *°. Same study gives exception of
HDL-C which was below normal range. Also, the
total-cholesterol to HDL-cholesterol ratio was
high in patients, and may underline the
importance of this index for the prognosis of
future cardiac events in these patients which is in
accordance with our study findings . The
importance  of  total-cholesterol to HDL-
cholesterol ratio lies in  prevention of
atherosclerotic disease. The total-cholesterol-to-
HDL-C ratio predicts coronary heart disease risk.
Higher the ratio the higher is the risk for
atherosclerotic and thrombotic complications.
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Some study uses LDL/HDL ratio as a major of
risk. Study found that LDL/HDL ratio was low
which is suggestive of risk for atherosclerosis and
thromboembolic events in beta Thalassemic
children, which also supports our interpretation
[31]

Beta thalassemia major patients have hyper
triglyceridemia and hypocholesterolemia. No
patient at present can be identified on the basis of
clinical features of having a deranged lipid profile.
Only way is by means of routine screening. Early
detection of these patients with deranged lipid
profile is required to avoid thrombotic and
atherogenic complications. Patient with deranged
lipid profile should undergo dietary and lifestyle
modifications and may be started on lipid
lowering agents like Statins or other agents if not
controlled on dietary or lifestyle modifications. A
regular follow up of these patients is to be carried
out. It can be concluded that children suffering
from Beta Thalassemia Major may possess
increased risk of cardiovascular thrombotic
disease and thrombotic complications in other
organs.  For  better  understanding  and
establishment of this cause effect relation, a
longitudinal cohort study should be carried on
lipid profiles in patients with beta thalassemia
patients in relation to clinical features.

Conclusion

Lipid profile in Beta thalassmia patients show
significantly low levels of total cholesterol, LDL-
C and HDL-C. There was increase in triglyceride
levels and total cholesterol/HDL-C ratio. VLDL-C
levels were normal in these patients. From above
observations it can be concluded that children
suffering from Beta thalassemia Major may
possess increased risk of cardiovascular
thrombotic disease and thrombotic complications
in other organs. Since it is impossible to predict
these changes clinically hence a regular blood
lipid profile should be regularly carried out in
patients with beta thalassemia major.
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