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Abstract: 
Objective: The aim of this study was to assess the lipid profile in beta thalassemia major patients and observe 
its correlation with age and gender. 

Methods: In this cross sectional study, conducted during 2013, 70 βTM patients  ( 38 males  and 32 females) 
with mean age 19.92 who were  undergoing periodic blood transfusions and desferrioxime as chelating agent 
were recruited. 70 controls of matched age and gender were also included in the study. Lipid profile was done by 
enzymatic colorimetric method on Micro lab 300 (Merck & Co Germany) and statistical comparison was done by 
using student’s t test on SPSS: 17 

Results: βTM patients showed significantly lowered blood cholesterol (105.5 ±19.2 mg/dl), LDL (44.23±19.4 mg/
dl) and HDL( 33±4.9 mg/dl)  in comparison with controls (P value> 0.001) while TAG was level found to be in-
creased(140.2±27 mg/dl) in comparison to normal healthy controls. 

Conclusion: The mechanisms that may account for these findings are increased erythropoiesis and cholesterol 
consumption along with iron overload and oxidative stress in βTM patients. Awareness of these findings is helpful 
to avoid unnecessary evaluation and clinical consequences of impaired lipid profile in patients with β thalassemia 
major 
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Introduction: 
Thalassemia's are a heterogenous group of autosomal 
recessive hemoglobinopathies characterized by defects 
in genes producing alpha or beta globin chains (Mansi 
et al., 2008). Population migration and intermarriages 
between different ethnic groups have led to the preva-
lence of thalassemia in almost every country of the 
world and now it is considered to be the most common 
hemoglobinopathy (Kohne, 2011) About 1.5% of the 
global population (80 to 90 million people) are carriers 
of beta thalassemia (Vichinsky, 2005). β -thalassemia is 
also a major health problem in Pakistan. It is the most 
prevalent genetically transmitted blood disorder with a 
carrier rate of 5-8%; around 5000 children are diag-
nosed each year in the country (Khateeb et al., 2009) 
Beta thalassemia is caused by mutation of beta globin 
gene on chromosome 11, resulting in reduced Hb in 
RBC’s , decreased RBC production and anemia (Xu, SX 
et al., 2000). 
Lipid abnormalities have been detected in different 
types of beta thalassemia (Amendola et al.,2007) 
The defective β globin chain production may result in 
either a clinically silent  thalassemia minor or a very se-
vere transfusion dependent  thalassemia major, while 
intermediate clinical manifestations are observed in pa-
tients of thalassemia Intermedia (Weatherall, 2010). 
The reduced or absent beta globin chain leads to inef-

fective erythropoiesis and precipitation of excess alpha 
chains which cause hepatosplenomegaly, anemia and 
extra medullary hematopoiesis.(Thein,2005). Beta Tha-
lassemia Major (βTM) or Cooley’s anemia is the most 
common form in which subjects are homozygotes or 
compound heterozygotes (Melody et al., 2004). It is 
characterized by severe transfusion dependent anemia 
and entails risk of iron overload and multi organ dys-
function ( Renzo & Rafaella, 2010). 
Although an increasing number of patients are now 
treated with bone marrow transplantation, the majority 
of  patients still depend on regular blood transfusions. 
These transfusions and chelation therapy have im-
proved the span and quality of thalassemic patients’ 
lives, but many suffer from clinical complications result-
ing from iron overload. A wide range of studies in the 
literature have documented multiple organ dysfunction 
along with many metabolic alterations, one of which is 
lipid abnormalities that have been frequently reported in 
thalassemic patients. 
Socioeconomic and cultural factors in addition to life-
style (particularly dietary habits) and genetic patterns of 
various ethnic groups have been reported to effect the 
lipid profile of beta thalassemia major patients 
(Hashemieh et.al. 2010). Therefore these factors may 
be different in Pakistani patients compared to other na-
tions. However no earlier studies of lipid abnormalities 
in thalassemic patients of Pakistan have been reported 
in the literature. 
The aim of this research is to estimate the lipid profile of 
β thalassemia major patients of Karachi and to compare 
the findings with healthy control participants and to in-
vestigate any correlation with age and to observe any 
difference in lipid profile on gender distribution. 
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Materials and Methods: 
The research protocol was approved by the Basic Medi-
cal Sciences Institute (BMSI) Research Ethics Commit-
tee. All clinical investigations were conducted according 
to the principles expressed in the declaration of Helsinki. 
All the participants were explained the minimal risk pro-
cedure and were asked to complete a verbal and written 
informed consent. 
This cross sectional comparative study was carried out in 
different thalassemia care centers in Karachi from Jan 
2012 to Jan 2013 
140 subjects of both sexes were included in our studies 
that were divided into two groups. Control group A com-
prised of normal healthy subjects and group B comprised 
of beta thalassemia major patients having no HbA, only 
HbF and HbA2 (HbF between 20 to 90 percent). 
Patients having diabetes mellitus, hypothyroidism, hyper-
thyroidism, renal failure, hereditary hyperlipidemia, sick-
le / beta / HbE Beta Thalassemia, hypertension, CAD 
and smokers were excluded. 
Following informed consent, venous blood samples were 
collected after 8 to 10 hours of overnight fasting. The 
samples were then centrifuged at 3000 RPM for ten 
minutes and supernatant was separated. Serum choles-
terol was done by CHOD-PAP method. Serum triglycer-
ide was done by GPO-PAP method. LDLc and VLDLc 
were done by Friedwal’s formula. 
A descriptive statistical analysis of continuous variables 
was performed using SPSS (version 17). 
 Biophysical and chemical parameters i.e. Hb, MCV, 
MCH, Ferritin, TC, HDL, LDL, VLDL & Total Cholesterol / 
HDL were calculated as mean ±standard deviation and 
comparison was done by student’s t- test. 
Spearmans, RHO coefficient of correlation (r) was used 
to correlate the levels of lipid profile with age. In all statis-
tical analyses p < 0.01 was considered as significant. 

Results: 
Table # 1 describes the comparison of biophysical pa-
rameters between control and case groups. A total num-
ber of 70 control subjects (39 males and 31 females),70 
patients of Thalassemia Major (40 males and 30 fe-
males)  were recruited for the study. Mean age of control 
group was 20.47±1.9 years while mean age of βTM, was 
19.9±1.17. Mean number of transfusion in Group D 
(βTM) patients was 20.49±0.69 years. 
 

TABLE 1: COMPARISON OF BIOPHYSICAL PARAMETERS 
BETWEEN CONTROL AND CASE GROUPS. 

* Statistically significant as compared to control (p< 
0.001) 
Table # 2 shows Hemoglobin, MCV, MCH and serum 
Ferritin in control and case groups. Mean Hb was found 
to be significantly lower (p<0.001) in case group as com-
pared to control. Similarly MCV and MCH were also 
found to be significantly low in case or thalassemic group 
as compared to controls (p<0.001). However in Group B 
(βTM patients) highly significant (p<0.001) increase in 
serum ferritin (3880±1670) was observed when com-
pared to Group A i.e controls (43.63±1). 
 
TABLE 2: COMPARISON OF BIOCHENICAL PARAME-
TERS BETWEEN CONTROL AND CASE GROUPS. 

* Statistically significant as compared to control (p< 0.05) 
** Statistically significant as compared to control (p< 
0.001) 
 
Table # 3 presents serum lipid profile of Group B (βTM) 
versus Group a (control) group. Mean values of TC, HDL
-C, LDL-C, and TC/HDL ratio of βTM patients were found 
to be significantly decreased (p<0.001) when compared 
to healthy controls while TG and VLDL levels were signif-
icantly higher than control (Group A). 
 

TABLE 3: SERUM LIPID PROFILE IN CONTROL AND 
THALASSEMIA MAJOR PATIENTS. 

* Statistically significant as compared to control (p< 0.05) 

  Control Case Group 

Parameters Group A Group B 

  n=70 n=70 

  Mean±S.D. Mean±S.D. 

Age (Years) 20.47±1.9 19.9±1.17 

Gender     

M 39 40 

F 31 30 

Number of 
 transfusion 

- 20.49±0.69 years. 

  Control Case Group 

Parameters Group A Group B 

  n=70 n=70 

  Mean±S.D. Mean±S.D. 

Hb (gm/dl) 14.1±1.9 7.5±1.5* 

MCV ( fl) 79.5±4.4 58.6±8.2 

MCH (pg) 24.7±2.2 17.2±1.8 

Ferritin (ng/ml) 43.63±1 3880±1670** 

  
Parameters 

Group A Group B 

n=70 n=70 

Mean±S.D. Mean±S.D. 

TG (mg / dl) 120.1 ± 2.4 140.3 ± 27.4 

TC (mg / dl) 176.5 ± 2.7 105.5  ±19.23* 

LDL  (mg / dl) 111.2 ± 2.8 44.23  ±19.4* 

HDL (mg / dl) 41.3±  6.4 33.2 ± 4.9* 

VLDL (mg / dl) 24.02 ± 4.9 28.06 ± 5.4 

TC / HDL 4.3 ±  .98 3.22 ±  .62* 
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Table# 4 shows the gender distribution of lipid profile in 
Group B. We found no significant difference between 
male and female in Thalassemia Major group. (p<0.005). 
 
TABLE 4: COMPARISON OF SERUM LIPID PROFILE 
BETWEEN MALE AND FEMALE IN THALASSEMIA MA-
JOR GROUP. 

* Statistically significant as compared to control (P < 
0.001) 
 
Table # 5 reveals the correlation between age and lipid 
profile of normal control and thalassemia group. TG (r= 
0.498), HDL (r=0.729), VLDL (r=0.498) were significantly 
negatively correlated (p = 000) with age in group A. 
Group B (βTM) revealed negative correlation with TG 
and VLDL though results were not significant. Thalasse-
mia group B, i.e βTM showed negative correlation of TC/
HDL ratio (r=-0.044) depicting their protection against 
CAD with age but the results are not significant with p= 
0.720. No significant correlation was observed between 
LDL and TC with case or control groups. 
 
TABLE 5: CORRELATION BETWEEN AGE AND LIPID 
PROFILE IN CONTROL AND CASE GROUPS. 

*Statistically significant as compared to control (P < 
0.001) 
 

Discussion: 
In this study we investigated for the first time in Pakistan 
the lipid profile in Thalassemia Major Patients of Karachi.  
140 subjects were enrolled in our study, which were then 
divided into one case group and a healthy control group. 
The case group was beta thalassemia major (βTM).  
In the present study we observed low total serum choles-
terol, low HDL & low LDL cholesterol in thalassemia ma-
jor patients as compared to control subjects. Our results 
are in agreement with previous studies’ findings with re-
gard to above altered serum lipid pattern by Patne et al 
in India (2012) and Ferdaus et al. in Bangladesh (2010). 
 These lipid alterations in patients with βTM are likely 
due to diminished hepatic biosynthesis because of ane-
mia and iron overload. The proposed mechanisms in-
clude increased erythropoietic activity  resulting in in-
creased cholesterol requirement, liver injury due to iron 
overload and macrophage system activation with cyto-
kines as interleukin 1, 6  and Tumor Necrosis Factor α 
release (Shalev et al., 2007), 
 Moreover it is known that severe chronic liver disease 
which is a consequence of iron overload and hence oxi-
dative stress is characterized both by low total and LDL 
cholesterol level and by decrease in HDL cholesterol. (Al
-Quobaili et al., 2004) 
The results reported by Ricchi et al.,(2009)  also support 
the idea that main mechanism of hypocholesterolemia in 
βTM is severe iron overload and oxidative stress. 
It has been documented that the circulating LDL mole-
cule in beta thalassemia patients shows marked oxida-
tive stress and is altered or modified. This modified LDL 
is then phagocytosed by macrophages which lead to the 
formation of foam cells, which infiltrate and deposit in the 
arterial walls and this is the initial step in the formation of 
the atherosclerotic plaque (Liveria et al., 1998). Also iron 
overload leads to the development of free radicals which 
further increase the oxidative stress and alteration of LDL 
(Omran, 2010). 
Our findings are also in agreement with those of Iadaa et 
al. (2013) and Arica et al. (2012) who showed that total 
choleterol and LDL cholesterol were lower in patients 
with β thalassemia major as compared to normal sub-
jects. 
In our study we found that serum TG was significantly 
higher in βTM patients compared to controls. Increased 
concentrations of TG have been observed in most pub-
lished studies on lipid profiles of thalassemic patients (Al 
Quobaili et al., 2004). 
In 2008, Mansi et al. reported not only a significant in-
crease in TG level but they also found positive correla-
tion between TG and Ferritin. 
Triglyceride lipase activities (both hepatic and extra he-
patic) have been found to be significantly lower in thalas-
semic patients (Iadaa et al., 2013) and this could explain 
the increase in TG in our study as has been speculated 
by Christina et al.(2004) who suggested that decreased 
level of the enzymatic activities could play a role in deter-
mining not only the increased TG levels but also a de-

  
  Parameters 

Group B 
n=70 

Mean±S.D. 

Male Female 

TC (mg / dl) 103.55±20.08 107.84±18.21 

TG (mg / dl) 142.86±28.33 137.31±26.37 

HDL  (mg / dl) 32.13±3.37 34.50±6.08 

LDL  (mg / dl) 42.84±20.16 45.88±18.95 

VLDL  (mg / dl) 28.57±5.66 27.46±5.27 

TC / HDL 3.24±0.62 3.19±0.63 

 
Parameters 

Group A 
n=70 

Mean±S.D. 

Group B 
n=70 

Mean±S.D. 

TC (mg / dl) 0.164 0.131 

TG (mg / dl) -0.498* -0.146 

HDL (mg/dl) -0.729* 0.192 

LDL  (mg/dl) 0.72 0.66 

VLDL(mg/ dl) 0.498* -0.146 

TC / HDL 0.644* -0.042 
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crease in HDLc. Thus when we focussed our interest on 
HDL cholesterol, we also observed that βTM patients 
had very low values as compared to our controls. 
 This increases the risk of CAD in  patients with βTM as 
studies suggest that risk for myocardial infarction is high 
when HDL cholesterol is low (Brewer, 2003) . 
However we found that the TC/HDL ratio of beta thalas-
semia major patients in our study decreased compared 
to normal controls which might contribute to the protec-
tion of these individuals from development of CAD. 
Thus in thalassemia major patients the atherogenic pro-
cess could be enhanced in part by increased iron stores 
and induced oxidative stress, and in part counterbal-
anced by the reduced level of cholesterol.(Ricchi et al.,l 
2013). 
In our study, lipid profile values in males of the control 
group were significantly higher with the exception of TC 
and LDL when compared to their age matched female 
counterparts.  LDL and TC were more in the females but 
the difference was statistically insignificant. However 
within the same gender the thalassemia type showed no 
significant difference amongst them. Mansi et al. (2008) 
in their study on thalassemia minor patients observed 
that lipid profile of thalassemic patients is not influenced 
by gender. On the contrary TG was positively correlated 
with age in a study conducted by Papanastasiou et al. 
(cited by Omran 2010). 
It is known that age is a factor that correlates well with 
blood lipid levels and in our study lipid profile levels of 
normal controls was significantly associated with age but 
in the thalessemic patients age had no correlation with 
lipid levels. 
Al-Quobaili( 2004) observed that a ten year difference in 
age in BTM patients  was associated with 7mg/dl higher 
TC levels, 12mg/dl higher TG, 7mg/dl higher LDLc but 
only 2.5mg/dl lower HDLc level after every decade of life.  
Christina et al. (2004) also observed a positive correla-
tion between age and TC, TG & LDL in BTM patients 
which was not observed in our study where the thalasse-
mia group showed no such correlation with age. This 
difference could be due to age of the sample taken in by 
the above two studies whose subjects were older than 25 
years of age while  the mean age age of our subjects 
was less than 20 years of age. This fact has also been 
highlighted by the study of Hashemieh et al. (2011) who 
also observed no correlation when they studied younger 
subjects of less than 25 years of age.  

Conclusion: 
In conclusion, our study reveals that beta thalassemia 
patients have decreased levels of TC, LDL, HDL and 
increased value of triglycerides as compared to healthy 
individuals of same age and population. 
Low levels of cholesterol in BTM patients depict their 
inability to balance the increased cholesterol consump-
tion for RBC membrane formation. Cholesterol is also 
needed for steroid hormone synthesis and in many com-
mon clinical conditions such as infections and hyperco-
agulability. Hypocholesterolemia could thus impact nega-

tively in conditions given above. 
Even though risk for coronary events is increased in beta 
thalassemia, our study showed that TC / HDL of BTM 
patients were found to be lower than matched controls. 
Therefore this ratio cannot be used to identify risk for 
coronary events, and better methods to assess coronary 
risk are needed for beta thalassemia patients, for exam-
ple, iron overload.This should be a motive for concern. 
Further studies on larger scale are suggested to estab-
lish the relationship between complications of thalasse-
mia and hypocholesterolemia. Addition of good food with 
cholesterol supplements may be recommended for the 
enhancement of their life expectancy. 
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